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CA VE GEOLOGY OF THE ARDA RIVER BASIN, BULGARIA 

RA YCHBV A, Yov&a 

1 80JIOl'll'l8CKaR 06CTaHOBKa B ,IIIIHHOM pal<OHB 0'48Hb y&llOlDIBD 

0'J' pR,llll pa3JIOHW>< Hap)'lll8HHH, KOTO(HB IIJlOl!Bll8HIIYB AO ll&ll80l'BIUI, 

,;'1'0 onp8A8JIJl8'1'Cll llOKpiTlltlM nMeoreHCKIIM C8A)<M8HTOM , pas.110KlI8HRi8 

11p0Tep03011M • 

l,'all'?B MJ)B.'!Opax T01i8 6'ina ll01!0a8HB pa31>e,1111118HHI> , BK8C'1'8 

C Il8ll801'8HCIDIM 08,IIIIMeH'l'OH, 

\.f'IOJIOit8liHH8 pa3JIOMOB OOJIO coaepweHIIO H8CKOJibKO pa3 II saxoH 

'lKJIOCb SaDOJllleHHe:1 llX KBap~o- JOIJlaKII IlOJIHM8T8.Jll{1lecKIIM 

OPYARBBHHBM. 

B HCMBP.OaaHHOH pallOHe H8M8'11111li8 ,11118 'l'HIIB ll81J!8p: 

- ll81118Jli t pa3B11'1He B Hall801'8HCKIIM C8A)<M8HTOH 

• tl8ill8Jli ,pa3B11'1H8 B Hp8MOp8 Ha KOIITIIIIT8 C .qpyrHIUI THilllHH 

CK8JI 

oTII Tllllll ll81118P IIM8Jl'l' pRA oco6eHHOCTBII , KOT0pi8 pacCHB'l'j)llllaJ)'l'll 

B 113CTOlllll811 ,118lUU!,118, 

The present obaervationft have been aa.de in the region oC t hl,: 

upper courae oC the Arda River and its tributaries. The fir• 

more serious explorations of the karat *opography h e£• ~•r• 

&t.a.rted i.n 1965 by t he Spe1eolog1a t a • Club STUD~ETZ in CHBPELARE 

Thirtee n spel eologica.J. eJtpedittons were carried out fro■ t 96,5 

l.o 1988 ; two na,i.ena.l and eleven .looa.ll.y organised. 

Du e to the devot ed work of the Club ■ember• in exp.loring the 

region, thirty seven cava3 and nine precipice have been £ound 

a nd mapped out.Re.lated to the se ttlements in the ~ea they are 

s ituated as Coll owa , 

X. Caves a t the vil&age 0£ Borickovo 

1. Borickovo Cav e 

2. Little Borickovo Cav e 

II. Caves a t the villa«e 0£ Potocka /St.ream/ 

1• Potocka Cave 

'• Potocka Cave 2 

5• Po\oo ka. Preoipice 

:III.. caves at t he vil.la.ge 0£ Bya..la Reka /Vhit.e River/ 

6. Bya.la Reka Cav• 

I.V . Cave& a.t t.he v1.llt.1.t,;u o.· ~l.)_;.1.Lii t zn 

7• Ublovit za Cave 

a. Anduka. Cav• 

9 .. Goloboitaa 8ave 1 

10. Goloboi tza Gave 2 

11 • Goloboitr.a Cav e) 

l2. Garvanovitaa cave 

The Jeologt cal environment is rather complicated bya 

series o f disturbances Manifes ted up to the Palaaogene. Thal can 

be defined by the paleeogenic sadiQonts covering proterozoic rocks. 

The aarble rocks have aleo been subjected to d.isturbany 

ces together u itt, the palaeogen.ic sed iments. 

There a r e two types or caves in the investigated area: 

- caves devel oped in paiaeogenlc sediments 

- caves developed in ~ar bl es in contact J: th other 

types of rock s 

These types of r ocks have a nu~ber or peculiari ties , 

that wil l be discussed in the report. 
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1J. Rizovitsa Cav• 

14. Rizovitsa Cave 

15 . RisoTitza Cave 2 

16. 1be ma.eeleaa cave at the upper oouree o:r Garga Derr• 

17 . Preoipice 

18. Precipice 2 

19 . t:nicbarak.i. Xolibi Preoipico 

2u. Caleto Cave \ paaaable) 

2 1, Popre.lkata Precipice 

22 . Koadside Precipice 

23, Nadaraka Cav e 

24, Kraiabte Cayo 

v. Cave■ at the village oC Turen 

25. 'Ibe Meadow• Precipice 

26 . Turen Ca•• 

vx. Cave• a t the village 0£ Cboo kaa,.novo 

28. l'ra.ma.taraka Cave 

VII. Cave• at the village of ~•ilyan 

)U. Smolyan-Roudos .. r oadside Ca• • 

J 1. ·J·be cave a t. "Polyani.t.e• /. The clearing/ 

,2. ~ omara"ta Cave Sheep pen/ 

J). ·J.:be oav• above f The ebeep pen / K.oaha.rata/ \pas .... ble) 



VIII Caves at the tovan oC Roudozem 

J4. Kaleto Preoipice 

J5♦ Kavgaa~ ,i. l rrecipice 

J6. Mangovska Cave 

J7• Water Cave 

JS. Muglishta Cave 

J9 . The cave at Viti.na 

40. Kusbtata Cav• / The liouee/ 

41. Sharenka Cave 

42, Colonel SeraCfi mov Cave 

43. The cave at the village oC Nedelino 

44. H.angoTa C•v• /The Gipsy/ 

45 • Big Boevska Cave 

46. Little Boevska Cave 

The Karat for-.tiona are uneTenly ~Ou:nd on the tvo a ide• or 

the river valley. The greater part 0£ them (Jt) a.mii present on 

the left slope or the river ravine and the leCt tributorie•, 

while the rest ( 15) are present on the right slope . 

The va.lley of' the Arda R1ver cu1.a , .. u..1 • .,J..y L ........ .1:;ast part '-"f 

the Rbodopea. J._n its uvvtsr cour::.a 1..he .L·i..,aJC cleaves the cryatal 

li.ne mountain socket vbich is composed of' gneissoae granite , 

~ica sohis t s vith marble and amphibole seams. Yaleogenic 

sediments a.pd volcan.i• Jrooka are d.epoa.ited in th• dippinge • 

Marble blocks up to JOOm thick, heavily cracked and broken, 

With seams or mica schists and chlori.te elates , have slided /1/ 
over the crystal.line schists in the West .:,molyan ioassu .iu t-.ortn-

~0 u~h direo1.1un, .LOts A•ont or a top sliding open in East-west 

direc1...1.ou betveen the town or Roudozem and the village or 

Mogiliitza 1a 16 km long , The ~~we author assumes that the 

greater part or the crystalline rocks along the Arda River 

Valley are P&..l.aeozoic in age./1/ 

The Rhodope ■etamorphic block ie conventionally div•ded into 

tvo series, 

- lover metamorphic aeries /h6gb crystalline/ 

- upper metamorphic series/ lov crystalline/ 

Accordin& to the metamorhpiem intensity and the petrographic 

peculiarities. or the roeke the lover series is divide4' into 

two 5 itee1 lover middle and upper. Generally the suites are f;ormec 

by the alternation or amphibolitea with thin layer marbles , 0£ 

gneiss vith rare sea■a o'f' marble, partly dissolved, biotitemusco

vite peiss vith marble , changed at the Joints and contain,ng 

■ueco"Yite,pblogopi•• •doipaide, granate, ep£.dete and q\1&1"$a. 

The marbles in this suit e are aor• resistant to the karat process 

aa a reaul~ or the various a..ceaaory minerals. 

The upper ■etamorphic aeries is divided into tvo suites, upper 

a.»d lover. The lover suite or this aeries is £eraed by the 

a.I. ternation of' s obiate and gneiss slates, amphibolites and aarbles 

situated ma.inly on the upper levels and greatly changed by the 

karat process ea• The aarble layers are 100-JOOm tbiok• The upper 

auite ie co■poaed of' aaesive lamiaar marbles vhich have been 

intensiTely karat prooeaaed. They are vbite, grey and yelloviah 

in colour and in s tripee at places. They are heavily ora.oked 

vitb seams ot doiomites, 

In the pa.leogenic ••dimentary block represented by rooks vith 

~•rioua compoeitiona, the oollcJ.o•erat•~ a»d the brecoia conglo

••ratee or Olayey carbonate Joint are more important in reapeot 

Geographic location of the caves on the upper stream 
ot the Arda river 

to tho karat processes .These sediments vere deposited .i.n closed 

vater basins during the Priabonia..n transgreeively and in dis

cordance on the metamorphicbt:ock. The pa:.l.eogenio depoa i ts are 

preserved in the t'ault or the dippingf• In the explored aroa 

they are found around the village of' Colonel Sera£romoTo, Boevo 

a:nd to the North-Ves t of' the town or Roudozem. 

The bigger structures are presented as rollovss 

1, To the South - the Rhodopa anticline, The rock• f'rom the lover 

metamorphic aeries are present 1.n its core, It conais'i:s of the 

1'olloving ema.11 er a tructural uni ta, the Roudozem anticline, the S 

Smiiyan si.nclino a.nd the Borickovo pericline /2/. 

2. Southern Rhodope e incline, t'ormed by the au.ite of the marbles 

in the upper metamorphic series. 

J.Hadan-Davidkovo svell /J/ . Its core is composedff the lover 

metamorphic series rooks, vhile the vinga are compo•ed of the 

upper series . The aarble suite ia prosent only in the veetern 

wing4 
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u. Subev's research brings the concluadon that in 

dift'erent rock blocks00erauit set is more open than the other 

and creates favourable conditions for the unaerground vater 

movement. In the massive and laminar marble aui te the Caul ts 

have South-~orth orientation, As a reeu.lt the caves have the sa

me orientation. 

In the paleogenic sedimentary block the faults have predominant 

ly North Yest - South East orientation , correapondantly - the 

caves v•ich are formed in pa.leogenic aaarble breccia. The pre

li..aainary uno££1cial information 0£ our colleague Mrs. S&ankova 

•aaa.rdi.ng the chemical compo•ition of the vater in the paleogeni.c 

caves shovs a higher degree of' miniralization for those caves 1.n 

oomparison vith the caves £armed i.n marbles . TbJ.s is a ooeequcoce 



of the variety in the composition of' the rocka which form the 

breccia and breccia conglomerates. They have various secondary 

karst forms. 

The caves f'ormed i .n the marble auite , containing a high de

gree of ca.lcium carbonate are extremely rich in secondary forma. 

Two very interesting/in respect to their formation/ caves 

have been f'ound in the explored region . They are situated on 

right tributori es of' the &rda kiver 1 near the town of' Roudozem 

at the ao called Roudozem Ca.ult. It 1.noorpo:tiatea big fauJ.ts with 

a distinct Sout.h-Vest direction. 

The Roudozem fault is a paleogenic f'ormation. The fau..lt,along 

whick are the pits of' the Sharenka Mine , i s f'ound in the 

lover mixed thin marble suite. The two caves h ave been f'ormed 

at the Joint of' the marbles and the above lying gneiss. They 

are not long, with f"ev passages , oriented along the Cault. 

There are ~lmoat no secondary formation,. Quartz morion crystal• 

have been formed at the joint of' the various types of' rocks . 

Moat of the caves formed i n the marble auite are f'ounG on the 

lef't s l ope of t he Arda Hiver . The favourable lithological co■po

sition of' the marbles/ high content of calcium carbonase , great 

er thickness/ in the upper suite has pred•termined the format 

tion of' bigger caves and extremely rich in secondary formations 

in comparison with the caves f'ormed in the lover suite marbles . 

In the Arda River Valley the underground k.arst topography is 

richer than the one on the surf'ace. 

It has many karat springs, some oC vhich are utelized. 

Some ot the f'ormatlona in the explored area are oxtremely 

interesting. Ublovitsa Cave comes firat l its Wlique f'orma.tions 

lni ti.tad the speleologists f'rom the tovn of Chepela.re to de

velpp it and now it is a tourist sight . 'Iba greatest tribute 

ahou.ld be given to our colleague Mr. G, Raichev. 

Borick.ovo cave is another place of' interest. It is uniqae vitl: 

t.ne pile of cave bear bones / Ure us Spelaeus/ in its sediments• 

It has been announce, as a protected natural eight. 

The most interesting precipice turned to be "lladeto". It 

is second in the Rbodopea - 46m delovelling. There are rare 

seconoary formations in the cave. 

The f'uture explorations inthe Arda River Valley vill contri-

bute to cha study of' the karst processes in tbia part of the 

Rhodopes. 
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SOME CONSIDERATIONS ON THE GEOMORPHOLOGICAL DEVELOPMENT OF THE 
TRIANGULAR CAVE IN THE WEST RHODOPE MOUNTAINS, BASED ON 
SEDIMENTATION ANALYSIS 

RAICHEV, George 

..:avo in tho 1ostorn Rhodop.a :nount.iins • ._n ex.pvrin11Jnt ha~ b..1.rn 

::-,rriad out in ord.:,r to r J l ... ta th.> b'1.sic st ... gu:i of t h a f o r 11 .. tion 

lf t he c.vu u ith its .sodi-allnt•tio,, on tho b ;,,, c:<ground of tho Jlo 

hal evolution o f the valley k .rst . ~ special attention ha3 oean 

µaid to the forAation of the different layers and so~e prelimi

.,..;;3.ry conclusio,1s refvtrinJ to the p~l e0JB0Jt aphic conditions 

! ~ the formatio , of the c~ve h&ve Jee, ~~de , bJsad on dc~inJ 

.l lot ot ean -41.aut■ oontd.D T&l~• l'lei■tocenit ..., Boi...a. 

4apoa.Uo, gi'riag ua l!Nudo tor nooutnatiJlc to a .. ru.1a. .neat 

., .. alla&Ue truaiUou 1n \he cllttareat •'-Po 4'oriag U.a w'ua 

~rio4. Bil\ U>ia ia, ., to oa;r, tile Mot cllffioult bruoll of pal

ceocraW, ain.0-• .. 4o aot ha..-. at OU 4.1ap0■al ... ad.equate .....-\ 

~ ut of outp'Rt 4ata. It 1a lmoa tor a tact tbat the intonauo._ 

aollaote4 1-7 a 4at.Ue4 oh4T ot tho .... oocU.Mnto, aorraaponcllag 

to a. cerla.1.11 geol ogie.al ti.M.. MrT•• u a aajor aovoe tor paleo~ 

oaraj!hioal aooo,mta. -4aa, u • raoult of tho iJ>tauiTO u-uuoa 
)Z'Oo•••• th• •41.a•ata in. th• aoutllia n,iou &re no'\ pre••~ tor 

MN U.u ~100 tbouud. ,....,., an4 to • ar•t ut.01>t go beJOd \he 

l>o11114ariH of UloH regiou (lluatoY,T ... , LO.Pri~-g, 1,114). 

ft• uon otal.a4 upoo\ attaoboo • pv\1-1ar intvo■t to tile 

eb\a.la an■, ainoe th-1.r aoattlll - 1lft aa wel.l u ol4. ou■ - N1"Te 

u ■e41.Mnt repoaitozioo. 'lbHe part■ of tha oa.,.o ere tiraotq az

--4 to \bo attHto of tbo nrro'U41,.... !'ho o■n ■..U.anto ha£ 

- torae .. ""4er tba cllNot intlunoa of u'riro-nto1 oonclltiou 

- • ea. t_,.....-, r&iatalla, nora. .,.4 t-. T~atio• aa4 

.a-1. ~ - ao.....iuo4 hu<I, ultiag 1' poMl.bJ.• to ~pq 

'1.rCena\ ._tine -thou - raclloaotiTO, paleontolopoal, ■pon-poll•, 

el.o. (IIRato•, T •••, s.o.l'ri-berg, 1,114). 

U --o\ioa With ...,olopiJoc the •11o~J•at - 158 :r -

- - "P&l.100clia&Uo an4 PaaobT4rologiaal ~ in tile hapa,

ft\a ZoMo llllrillg U.a 1.ut 1.5-ao 'l'bo1l&Oll4 t-o• - .... .r.i -o 

rr. the 'Tr1gn4 :roegioa 1a U.a ..._, Bho4opoa -■re _,94 - 9-

_. tor 1~ioa. / f ,3 I) 
'!'be mat into.noting troll tho 1 ..... otiga- -o in \he Hgioa 

- .. nt to be the b-i-111r Can. It i& aihate4 nee tile YiUep 

.r 3orino, on th• lat'\ al.ope ~ '11• Icwor.._ rinz. It hM two aoaU.., 

'11>.ieh t- th■ -th ~ ilfter 1n aocliaaJltuioa ollar■ot-, Tb• -• 

la a. bori-tal. oa■, o! tho aorri4or '7Pa, We 1&14 .. t the <lrilllng 

l:t..l\:hOPoi!> t\CJl:;}t.Li,I , ~'.JP,olJfo.t.CI\J1 J PA3B:h/lH 

1P,t,,OJli,HOt1 fiEulZl'bl - 3.\IIA,lllib!J:; PO,(·OH!>I, 

C,IIJ,.fJall() IL\ 6.1\3., C.'..Q~·'..,.faJJIOJ.Cl\01-J AHAf!.1311 

' eopl'llll ,!IHMl!'l'pOB PalllieB 

~)'Seid no cn8Jleonorl!ll, BollrapHR 

II& 6838 C088palllHIIOro 30H,q8.Jn!Ol'O IICCJl8,ll08&HIUI 'lpl\YI'()JlbBOld 

n e111e!li 8 ~x Po.qonax,C,ll8Jl&H 011,,1 T CB838Tb OCHOBHYe MOH81mi 

q>OpMHPOBBHllll ne•~ c ee C8,IIIIM8H'l'OOOpa30BllHll8M Ha 4J(>He 06111eR IIBOJIJ) 

IIHl1 AOIIJIHOl'O xapc'l'a. 

uco<Soe llKIIM<ilbie 04JJO o<Seplly'fo Ha q,op:-tHpOBBHlle OT)l8JlhHIU M&e'fQI 

1-1 Ha <Sa:ie C0B8p'IJ _.:JX )lBTHp0811Hl1'8 C)l8lla&I HellO'l'OPf8 npe,llB&pll'NIJlbHY8 

B\ld0,1,1 OTHOCIIT8llbHO ll&Jl80l'80rp&cliCKOll OOCT&IIOB!III npH KO'l'Op0ll o6paso 

88.Jl&Cb l'pa;yroJibHOll D81118pi • 
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aqv.1_.t right a4ez the »roJaotiona abo•• tile -\I>•, ailloa a o,u, 

Opinian tho -■ IID4 ol&L oaTO aQll\ha ba4 bean abJecta4 to tha iaaacll

ua atteoto of tho parti...i.r pi,Taioo-~aal ..,.iro-1>"1 -

tioD proooo-. The 014 oa.. aoutll 18 11.--11.T qv.1elcl7 nbait~ to u

im4ati- ..,._ tho oollcllUon■ ot • ■to9Pl,y elopa4 la;, (Xuro.toY,f.X., 

1.o.1r1ed.uber1, 1,114). //;$ 1,/ 



Tice nna - -1.tlo eolldJ.Uou for M.U..ntaUoa ui■t ill tile 

inM:r o..,. _,, whore \he olia&'\e 11 a'\eaq. !Ilia loada \o ao--.1■-

tioa of their oa. Md.iant■, i.e. no aeti.uzlta enter f'rroa tn. ~

file allffi&l doJ!o&l b tma anol■nt atara da:riDg \he f0%9&UO& of \ha 

oon are oon&14a:ro4 \o be u -Uoa. fill M41aoat&Uoa 1n \ha 1-

can IOMI - be &ffeote4 ill lb owa .l.DdJ.Not W&7 ~ 4ra■aUa -

la ODTUO,...,.t&l &11.aGe. It ou :rafleot p&rio41oall7 ._ ill i-

a141t7 an4 JIO-.ll>l.7 ill t--. 

'lo o.l.aaaifiOUion m&taoa.-.r of oa...,• aed.iaut■ h .. N.u ~u.'~11..._ 

in ov nferpoe literature, but a oolll.4. l1D4 Tariou., tho-.gb wi.ietl.7 

general, &1-■Ulo&Uon■ of oo• ■-41aent■ 1n fo:rti£11 pl>J.loalioa■, 

ao■U7 au■J.u (lluiaortob,G.J.., 196}, Dl~,T•••• 1977). 

.I.a a re■alt ot tl>o 4rill1Dg iaT&1U~l-■ 1n tl>o '!r.1.-1-ar 

C:U., ti>■ folla.tag lqon MN &1J>£lo4 out (froa to11 clo-), /f:j 3 ·I } 
l.. A h\lmU l.qu - 0 1 3() ■ thiU, with WO'NA in Teigetatioa =ota. 

Cc■a.lo arU&lu froa tile Iran .i.a- u4 tl>e Lai• J.nU'l,Uo J&r1o4 h&Te 

- t-4 ill u. 'rho 1- hu """ 41arupto4 ~ ~hwntca• 

41tobo■• 

2. J. ■toril■ lqor - 0,20 a tl1.l.ol:. c.atatu obiof:17 ~ 

Jioco■ ot aarl11o =~111.. ~ltatioaal ill clg1JI, _. 1• fill

• ap wUh liall~70iloa &114 7&1.low olq. 

"• J. fauil lqar - o,80-0,!10 a t11.1.o1:. c:-t.aa a11£W-C 1J.-■ 

of aarl1lo raMIJ.o all la fillall aJ witl> 7.U- &lq. k ru ill\o -

t&..U. bona froa \ho - kor. !lie --■ a:r,a trapallt■z:T, M -.U 

u wbelo. k &l■o -anto.raal - '\e&tl> - -11>... illaioor■, -.l&N 

u4 J!rGOl&:r■, nrt&hraa OD'1 ph■Jn:re• 'rho bone■ 11 ... lloaa-.,_ -

ti>■ lluii:-,: L&llor&to~ fo:r lla41oaoUn .I.Jl&lJ'■i ■• !rh■ ace of tl>o \oJ 

t....U ooil 11or1mn 11&■ b■c tJJoK at 15 470 t :l,10 7■ar■, u4 tl>o 

age of ti>■ -toa ono - at 17 750 ± 46o 70&:r■• 

4.. J. ot■ril■ l&7■r - :capee•t• ~ ■nplar aarl11• pi-, fill,

• •J alth 7&1lo• olq■• Single l&lelto 1r71t&l1 wco cooutaro4 ill 

tile llot\oa ail ho:rl_,. of tl1& 1-• !ho tl11ol:noH of - l- 111 

i.~.10 •• 

5. J. o&l&ite or,u\ with bvi■'. otolapitu. !ho =-■- of tile 

oouit• orut 1■ o.o~,07 •• 'fho ■ialaplt-■ are ■itu.t!Ml d • 41• 

z 

1 

17150 tldO 
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t- of l,}O a ill hont of the ao11tl> preJ■oUon u411ue - -.,_ 

at tl1o llaaonr L&llorat~. ft.11:r ... h&■ lloea tJ.:re4 at :,a )85 !: :: 

7■ara (HT - ll 084). !bo lqor - foZM4. '8:r1Jlc tile 0&14 •tee- of 

\111 WI=■• 

6. Wa-obaDJ.o&l dap0&1t■ 2,90 a tl1.l.u:. ft.la l&71r 11 -

u4 tti. llot\oa ono - of tlnrtatil■ nbWe, 41tf■riDC J.a 11•• !l>o 

■n&l7 ■1■ of th■ rablalo p0illt■ \o Soa\11-llllpriu gzan.l to, ~alto 

- tun\. 

!ho rqr■aa:l.llla. of a &&TW bo&r in lqor Bo.6 (wat■r-aeoh&n1e&l 

dapoait■) .. - intorH\iDg find. • !b■ T■r7 f■ot oolll.4 11a7o a1&1■4 

Ila 1n illtarpr■U.11£ tho l.ift■raat lqera. 11&4 wo not - fo:r a 

ce-U• oo-uu -.I.ti> ilia ■ut ao1ttl>. It 11 •1-• 1,5 a ~er 

- tl>o .... t aoatlt.. - 4r1ll.iac r■giat■n4 tba folloCJ!C lqen 

Ctrea top ->• /J,r,.z/ 
l. J. 11_. lq■r - 111Mk With N4 olq -•• aiJoK m. ti> t~ 

nbWo hoa ■a11111o Ji-• ~~ 111001• of oaraio arU&la■ 

(rz- tba ma .ac. u4 ti>■ La\& J.nU- pcio4) ..,,. &l■o fou4 1a 

it. fill tl11-H of tho lqor 1■ O, 10 •• 

2. .I. aorilo lqor - rapro•nt■4 b7 IIIClllaz rabl11o, th~ 

Yit&Uon&l ill orV£in, u4 filled. llJI m.th 7ollow olq. lt■ tlt.1-• 

). J. fouil lqwr 1n th-grarttatioo&l rul11o witl> ~o

olq ooho■ioa. It■ tl1.l.ol:n■H 11 2,80 •• 1l1at7 of ..,.. llo■:r 11o

wre follU. 

4 • .I. otoril■ l&71r - Np■IOll"4 b7 tl>-,r■rt\atlon&l :rabWe 

witlt. 7&llo-&l&7 oohoaioa. It - 41aolo■o4.., -4 a tma i..,.,, Bool, 

!!Ila UOOT■rK Jal■-n\ologlo&l f1■4.5 

41■t:rinte4 J.a a. llofJ.nito aa\oalo o:r4■r. 'fblo 1a • t■■tJ.aoa, u,at 

tile bear llo■ol l1iMl - lr&rioll 41N0\17 u4a:r the 4■llr1■ ~■:rial. 

fb• o:raokill£ of OOM 11o .... aigl>.\ be 4\11 \o clielodco4 rook blooka 

boa ti>■ Ollro ooJ.Unc or p0aelbl7 to tho t:r1111plu& of th■ llYiDC 

apeoi.Mu 11.pon the 4e&4. Nara. 



.l.lo111r ld.tb t.ho clrilliq nourob 1n t.ho 'l'rtanplor C&Ye m4 t.ho 

4.e.fi.Dillc ot ••paa:te la7en, u,aplu .. re taken tor »e,lleA aul.yaJ.a 

an4 prooe■ud b7 •~oiat• prote■aor nJ.■aaT•ta BoahiloYa, B..t ot 

t.ho P&l.eollotllllio Doportaut 1n tbo lliolog Pacul.t7 Iii t.ho Seti& 

1Jainrait7 "lliaoat Olu:icl&J.". 

S-lo lo.l (0, 50 a) as,ooU:io4. 4 pi--tno JlOll"' gr&ina, l :U.-

tr.• )lellU IINia, l "RftCO, } pollen gra1u troa tho d.ooeapu4 !► 

ail7 M4. :1 ailtoil JlOllan gr&l.u. !bo uhrioJ. i• -tp to ooaat 

ell t.ho ~ ~ ... .rt. 

llaplo lo.:1 - J..20-1.,}0 a. !bo aahrioJ. io W>fit tor )!Ollu 

ualpaio. 

~ lo.} - 4,50 • - apooitio4. l. ..imo.t-uoo an4. L ~tno 

JOlloa gr&Lna. !'ho tollolliAg po.llona -re ·apooU:ied rr- tho bor

CN:aa apeoi■■ - lpo boa the 4.eooapou4 t..U7, } p- boa ~oot, 

l :po .troa t.h■ rou tuJ.17, l.. p• troa :plu:t&1.Jl, a. po&- 1'roa tom■R'\il. 

an4 ao .. ot.hen. Pro-.1..Dg the pre■e.no■ of had-loTiq' a:peoiea troa 

treu lll:e -.1.mLt IID4. U.. ootld. point to • wua■r olla&t•• On the 

whole, the ■u:ple ia in&d.et:_Uat• to dra a. oon.oluaioa abo•t the _. 

raotor ot TOpt&Uoa aad tho oliut• 411r1111r the dopuiUOA tao. 

BMplo lo. 4 - 2.90 a - :1 p1--trH JlOllU gr&iu. 

Surplo lo.5 - 4,lll • - l »1n►tre. po,llea gr&in. 

S-ple •o.6 - 6,00 a - no JOllen t'o1U14. 

Tba anal.1'••• ot the ■UJ)lea. lead. to the tol.lowi.Da' 4ehot1o•• 

Th■ aatuiala taken in the Tri.uplar CII.Y■ are aoant7 in pollen to 

dr .. u ~t• oonol.uJ.ou &bo•t atr&tJ.crllihT. n. preae.noe of 

•lll41• :,o:UH■ 1n -l■ So.} (-4,50 a) oo"14. iD.4.iO&io • war.or 

ollaate. !hop ha4. beon dopo■itod ill tho Pleid•-• iula4.illlr tlla 

au• - porio4.. 

Oil t.ho bui■ ot t.ho proapootilllr oarrio4. .. t 1a tho \'rianplor 

ea .. ,, - ■ball up to -utnot t.ho ~ ii1otue &t donlo11-

aont &t tho old aoath. It i■ l.orplp buo4 OA tbe ■-4.aontaU■-

~•1• ot tb.e 9%&&1.ned.. :,rotil•• • 

!ho aoat.h port■ ot tho 'h:i.uj!Ulor Can an. 014. dr&1u troa • 

"paleoopri.lls" rinr. !ho rinr water■ ha4. aado thoJ.z _,. rr- nortll

-■\. ~ -t ot Uiio 10. t.ho rinr oJ.lllrt- 4.ieoloud 1a tho 1-ttoa 

pan ot tho protilo ill tho n■t aHt.h. !ho oouidoral>le ab• ot tlt.o 

mbble pieoeo il>41o.ah to L ~l.cni!ioant dr~ ot tho rin>: Oll4. 

to Uc eroa1-.... -111'• !bat eoiaod.d.o• ld.t.h the ]!laioJ; »ori<>u 1a 

tlla lli-wii-. u L nnl t of tile \oaporatura. 4rop ill t.ho .i.J.aat--. . 

tho. _.,., ot •ter had. lllllllc to • grod anon\ Lu4iJ1c to \ha -

AD4 ola, d.ol!O■U 1n la,c 1c>.6. !he olq ■troau l!Oht to \ha antJ.114 

at L am,o i&tenaiTo. ~ damulali..,.. th& ux1m 4rop ia t-oranra 

"'1rillg tila. alin, oohoidoa ld.\ll \ho foraaUon of \Ila oaloito cxrad 

111>4 tho. 1t&ol."4'itoa. !b& taut dom&4aii u, -■ ih :geal< }8 'i85 ! 

:: 70111:a. ,c,. Si~ t.h&\ tiao •"• \ha 4.iaiategr&Ucua ot tho •u•l.td. 

11ata . .I.A tha oaTO oonJ.dor ha4. oat ia~ - ..U .., t.ho 1..UNJ1\ ..,_.. 

al&tioa. Utor t.ho. Wm auiaua, • »ario4. &! taaporahn riH toll,_. 

ed., ru;_aJ.tilllr ia tlaa to,....tioa ot ~or lo.} ( t.ho ■torilo ~r) • 

'fha oan bear fra tlla !riancal&r C&n 011peoro4. 17 750 (~60) 

7ura -• aa t.ho llo-■1 rr- t.he kttoa 1aar1 ..... of \ha. t.a&il l.a7er 

--■ beu 4.&ta4, ed 4.ioap]!UJ:84. l~ 470 (!'su,) p•ra, -• & oaal.4. 

- a oat&ia ai•oke U - ua■t&d oolp the 1ed.iaant&t.1o11 an&1paia 

sf t.ho JI"lfila u4 tile 11&10011toJ.oeiaal ti.Jiu · · or U - ha4 110t -

4.1-4. t.ho -.ah 111100nred &t t.ho ... , aoa\11. '!llA t .. ,u la,or d 

tlla ... , -\la 1a :1.70 a Wolt. 'llla\ ..... t.ho &an bee ha4 ~ 

• le\ aazUa ia tile 1%1-l&r Qara. 111& hhre iJml■tJ.CUiou -

· an Jll.aai"C llill - - l.i&l>t "»"" thia a,.Uer •.. l'or tlae u .. ..,_ 
~ - - tar oer\&ia \bat tile aaat ao•1'll• a raatJl4ar at e al£ 

..a.i-,~ ~, e,a a ~ar lnel, uit: t.ho beara ha4. - ukillc 
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t.hoJ.z wq throagb u. aoae ot thea 4iri"lr• !h&t; ia 1lbp the U&O.t az,

nar to tho qiaa1Uo11 "trho11 4.id tho bear ooae !U'AJ:4. iato t.huo, 

»art■ of the Jlhodopea•· ■till reaa.ina 0-peu. The 2&1.H.Dtologioal ana,.. 

lpai■ ia tho !ZUDglllm: Ca-a- an4. tho ao~ogiooJ. 4.1Uerooo" ot 

t.h" aateri&l g1-.. u. gro=ds to .fora t.ho opiD.iOA th&!; tha .-a ba4 

been rtaited. 1li7 ho tne• ot beara. UDfortuna.te.q, .., haYe not beu 

al>Lo t. d&tiu th .. ,..t. !ho iool&h4. ho atone batobeta, !owul at 

tha eut aoa:th on tbe bozd.arllu be..tweu t.he. Heloeene aa4 the Ple.1► 

too-. lqer, are atil.L • IQ'•t:UT ~or u. It 1a. »o••illle that the 

»,:f.a.UiTo ... had. YiaUe4. tho ••o iaoi4. ... t.U7. llllt tho ol>e.,.o■ ot 

artetaot• latt troa t.ho priaiUn.., 1n tho Triaagul- C&lre,q to 

the ~eee:t aoaent ot 1zrre■tig-ci:1oD1 ..,t.ata ~ It• had. not riaited. 

u. !bia toot »ww.od u greot.lp, ainca »&laoliua artatacta rr
the -■teriu .Ace -.ro, t......i 1n tbo oa-o rogl.011. Prolla.blq t.ha ol.i

aa-te 1D tbe n.Gd.ope1 wu ■till ■e'\"ere m4. ~.riai:\i"Ye people "Y1d:\:e4 

t.he -,it&in cbarilllr t.he nra p&rio4. 1n h1111U111r gro11pa. 

Qa the whole, an aoti"Ye aecU.ae.n:\a.tion 1• noticed at tbe ol4. aow.th 

ot tho !rioag,alar C-o. It ha4. tolcOII pl- 111 a pario4. &t toaJ!ar-. 

drop at the ex;:eua. ot the 111:taui"'• cua..,.tioa proou■ tr.. the 

oao ..U.. aad ooilllll!I and. to a grea enaat at tho ox»&Uo ot tho 

---t )!h&ao. Ill - oue- the 41.oUaoUon ot oaporata eoU. hori

oo-■ 1n a aillglo lopar 1a l!lit• a, 4.itticnalt t■-lc. Ill all probol>1lit7, 

t.ho n■idul 4-e»ooita troa the -■h-ollt :phuo an angula, i.t t.ho 

..-, «t the iD.4.irtcla&l r11bbla are ■l181>U7 ro1Ulde4., 1.o. tbap aze 

mt •• ■baJ:»-cutUD4" u the edpa ot tho nbblo 1n the •ttoa hori

aon.r,. re1-..lti.D&" t'ra deaqpaaatioD procea■ea. 

!he bettoa w.m o&4.iaenh 1n tho !rianplar C&lra art rqruut

e4. bp fiu oJ..laYioJ. eoa4a. ld.t.h iD.4.irtdu&l oolo11r ■trau:a IIU!IOol u 

lAD.eH m4 tone& ill a per1o4. eL he..-ie.r raiAt.U.1. 

fta. ll'tucU.ea ot the oaYe sed.iaent■ in the Bhedope1 ara rlill ill 

t.hoJ.z -..rp begilllliJllr• !ho ol>aonoo ot & oloorlp d&tiu4. .. t.ha4olOQ' 

&4. the lcu.V raferenoe literat-.re an a aatter oL certain ti.tti

olll.Uoa, eo1100:na1Jllr iatorpnt&Uoa o! tile »orticnalor lqera. It is 

ti!ficnalt to pr•antno&• - lt1lld o! 4.iaonwrie■ tho■• eb.4.iea oolllL 

1.- u ~ 'fh.onUooJ..17 aad praaUoallp nob st.Un hol4 Ollt llright 

]ll'O■pooh• ai&oo thop ranai a n- tioli. ot uh Oll4. toot■• 11.._ut..,._ 

lp, t.h■J.z t'artlaor dnoJ.opaent ,.ill proaote aplooatolog .,.,_ 111&1e► 

&roke&logp 1a giYillc a. aon ula~e oacplaaaUoa et t.ho P~II'~ 

]lluooJ. b&Okgro.,.,,, ptlri&f.aiag to & o■rt&in ao-t&in NgiOJl. 
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SOME CLIMATIC PHENOMENA IN THE YAGODINA CAVE USED BY ENEOLITIC 
DWELLERS 

RAITCHE V, Dlmltf'r • RAICHEV, Gt'Ol'9f' 

HEKA'IOPl:,IE KJ!iiMA~E ifiE}lOMl'llhl !II'OJW{Cl(C>a IlEl]lEJ'hI, 
H3JOJJJ,30BAHH1,IE 3HEX>.11i1'1Hh00 J!lfl'EJIHl,I{ 

Ilporpawa KJll!Maffll!ec11oro Hac.ne,110BaH1U1 nelllepH Yfll8PAKJU1C• B 

HeR01lhllHJC acneaTax: 

11..Kax ,IIOIICTopl!lleCRBJI nell\epa,H3ROJ11,30B8HH8 Ilpe,11BepH.fl R8l< 

aHWHoe llllJDlll\e SHeOJlll'IH!lKH o<!wrare.lllDIH. 

2.B 6Hocneneonotw1ecxou acneare-KOJiaJH3~.fl 0T,lleJIWll,IX &Ta

aell H ranepell pa3HHMH npe,11cT8.BllrelllIMH RetJ\epHC'A ~ym;r. 

3.Ilelllepa llBJIJl8TCJI TY{>HC'ffltt8CJDU,1 o<Sel!T0W H 8T0 c,11enano Heo<S

X0A)ill,DI DpHllll"fi, W8pH: B CBJl3H C oxpaHeHH8W n elllep!IWX ,11ea03HT0B. 

Bo spellll H3CJl8,II0BSHHI! Il811\8?f0ro KJIHllaTa,AJIHHIIHXC.fl HeCJ!0111,1!0 

Jl8T,tul!0 eepc,lC'l'pHp0BIIJ!0 H8CROJlbK0 oco<SeHocTElll H ipeHOUeH0B. 

YcTaH0Bll8Hhl 6iDIH 'l'pH L!HKJ18. BeH'l'IUlaQOi,KaTcplll o683I18llHB8.llT paa

llllH relol1epaTYPfllilH peae1& B oT,11eJJH11X yqacTRax ne!J!e{Jil: 

a/.npexo~-seceHHl! H oceHHHII 

6/ • JI8ffiHA - qHpK}'llBJlllqH.fl B03)0'Xll Ilp811CX0,IIH T 118pXHHX 0TBep

C'15111 K HHllllHII C meC8Hll8W B ne!J!epy <!onee TCIIJI0ro B03,IIYXa. 

Bl. allllHHll c !lllPKY~eA B03,llyllJl!,IX wacc H3 HHlllIHX oTBepcmll 

K BepxHHW H o683Il8QHB8HHeW ROCTOJIHHC'A re1,11epaTYpH B Ilpe)!Bepl!H 

/JWJD!ll\8 R81J!8pa/ + 8,4~ 3HlolOR II noc'l'O.flllH0ro TE!ll8Hll.fl ll3HY"l!)ll R 

ma.o,[ly Ilpe,11aepH.fl, IIT0 o6ean8QHBM0 ll,llC0,11 ,llliW8 H3 &HJIHll\8.3TO ~

H0WeH,II0TopbJI x opomo nCIIJUlaJIII II HIIUOJlb30BaJIH 8H80JJH'Dlli8 o<!HTa're

JieJI 3HWC'A. 

Bo Bp8W.fl ,IIIICJ<YCHH ,IIOD8H0 <B'!'1. o<!esnE!lleHO 1 ~ • 
)l0llJla,ll 6y,11eT CCIJPOB<111,q8TCJI ,IIH81103llTHBallHo 

ln the last few decades cave cl i n,atol ogy made a 

cons1dt?rable progress 

part of the- special 

and nowadays 

problems of 

1 t represents a great 

speleology . A lot of 

1nvest 19ators o f the underground I arst atrnosphe,-e i,nth the1r 

methods of 1 nvest i gat·i on, technical i rr,pro.,..en,&r,ts of the 

d.pparatures, car, be considered us mode-ls in the e i,:plor.;.tion 

of the 5,ublerrane.;iin climate - Sh.irf 1880, B1-.dego l~Ob 1 

Ni'lrtel 1921, And1·e Jq59, Jess 1965. Reno JQbl, Roel· t963-6 4 a 

"The c l i lflilt i c i nvesti gilt 1 on1. of the l 1 mestone!i 1 n tt.£> ''tho" 

cave in France by t lod Andr10 and his wed on speleocli:T>atc 

ln co-operation with J . H . Buvie "Clicr,atic subtcrrane.:.11 

m.aa~urements" is. a good example of stud)ting and ional y s1.ng 

the c ave atmosphere . These data can st1 11 bo used by a grc.at 

number of experts as an important information. 

What i.,.pressed u& most when 1nvest.igat1ng the 

Yagodina cave was the 1 nstabi l 1 ty · of te111peraturo the 

different zanes , floors and galle,:-ies, in contrast with the 

theory of stab1 l 1 ty of cave climate. Some c1c t 1 ve cave w1 nds 

t n the underground a.tlflosphere and 1 n the entrc1nce parts of 

tho cave could be observed , , as oel l 

certa.in parts on tt,e floor and 

areas, etc . 

a drying up of 

tarts form~, foggy 

During the dif.ferent circh~elogici",l excavatior-,s 

196S - 66 and 1n 1984 1n ttie cave dweel 1ng "Th@ Fre- en

trance" and 1n ~on1e gc.lleries used for 1::pecial purposl!s by 

their 1nhabit..,ntsi there arose some problems of ecologicul 

cha~ler-, pr Ob I eins connected to the very c.h.aracter of the 

cave dw~l l 1 ng. 

E:esi des t.here was di -f-f erent density o.f popul at 1 on. 

The p r ogr ~mma of cl i ~-tic inv~s t iga tion h • v,1 bailn 

iraposod oy s avJral J s pocts ; 

I . As. pro-histor ic c , v~ thu for~- entranc3 h ~ve ~~~n us~d •s a 

uintcr duulling o f unJolith4n inh.oitants . 

2 . Tha biospglool o~ic~l aspoct - thQ coloniz-ti on of th~ different 

3 . Th~ c .vo is a pl • ca of tourist int~rvs t uhich ~resupposJs 

c~rt• in ma4s urws about pr~s~rv1n~ tha c•v~ daposits . 

SavJr-1 poculiJri tias ~nd ~honomun• h~vc bocn r~gistar~d 

during thJ tima of invosti~ation of th3 c .vc 1 s cl i m.to . Thr~o 

cyclJs of vilntil a tio~ h~vo b~~n fixod , uhich provid~ th~ diff ilront 

y/ trJn~ition~l conditions - durin~ sprin~ • nd autumn 

b/ summar conditions - th~ -ir circul~tion is diroct.Jd from tho 

uppar .1ntr~ncac t.o thil louiJr onus !Ji th inconin'J of• uarm~r .iir . 

c / uintJr t~rnp&r~turu conOiti~n~ - thJ circulation of tha air m•ssil, 

1s dir~ct~d fro~ th~ lou~r ~ntr~ncuc to th~ up~ur on•s 4nd that 

~rovid~s • r~iul .r toAp~r~turo of ~ .6° C in th~ pro-~ntr ~nco 

/tho vary dLollin] in th3 c . vo/ in uintor ~nd ~ constant currant 

oir~ctad out ards throu~h th3 antr•nc~. This 2n•olcd th3 outconing 

of thj saoku of th.J duelling - ~ ph.lnori~non ..J::?11 und;;; rstood •nd 

ra ~d~ usJ of oy th~ ~nC1Jnt inh4cit~nt~ or th~ c.v~ in uint~r timos . 
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. a ~houlu like to OJ providod uith Im2 of ,houing pl~c3 . 

Tho report i~ accornp~nicd tM. slido, 

of cave fauna, an 1 rregul ar"" d1 1.tr 1 but I on 1 n the sep.?oratc

-::ones and floors . I.le think that 1t is not only nutr1t1on 

that df1nes the irregular conccntrat1on. There artt so:ne 

othc>r probl en,s that h.;;.ve ecolo91 cul charocter . 

Thl S 1apo.:ed the worl1n9 out o f a s:poc1al 

orogratr,me -for lhE.• 1nvE-6ltgat1on of the cav e .:.tmo!jpnrre . It 

,.,.a:; dttvel o ped 1 n s evt;.ral a spPcts. 

t. \.Je hod to rec eive datP ubout the ecology' 011,d 

the vef'"y char~cter of the dwelling . .:.s the cave t~e pre

~ntrancP part had beo"\ u s &>d as a dwelling pl.ace dur"1ng tt.e 

cooper - slone ag~ - 4 0 0 0 y ears B . C . 

7 . The t,i ospPJ ~.:-,1 o;u ,:: c,l a~pect - w12 t,E'!d to rc-ce1 "'~ 

infor-m;;,tJon .Jbout the colon1:=et1on of the c~ve .:md the 

!Jif -f erc-nt way ~ of '!.Ettlement of t.hP cmi\lles.l 1'1habilanlh -

troglobionts ond trogloph1Js. Th&!iE> d,<i.la would have, been 

used in the e )( p<?r-1ment.:il worl w1 th cave f.:iuna the 

biospeleological labor.;.tories /A and B / . 

3, . Thl=- cultural layer 1n tl,e Pre-entr a nce cont.ains 

some important thermogt"a•1i tational sed11ner,ts and 5econd.3ry 

l:orc::;ts forn,6 . l•Je were also interesti:!d 1n the pa;leoclimat1c 

and paleohydrologtcal cond1t1ons in th£> cav~. 

-1. The ,·es.torat1on ur.d the conser.,at1on of the 

pre-historic dwel 11 ng needed some data about. the cl i mute of 

that part of lhe c-ave, a.s well as certain 1nforniat1n about 

th~ .fire pl~ces , the glaza- ~1ln. etc. 

Th& progr.:amtfle was carr1ed out 1n 1986-8?- and 

inc 1 uded two w1 nter, one 11a:pr 1 ng .and one aututnnal pPr l ods. 

The H1 gher lndt i t ut.e .for Hydro I t.tgy and Cl 1 rnalol ogy 

provided the 1nstal lat ions for col lecti.ng the 1nformat>on 

about temperatur es 1n the inner and outer c,.i,ve env1ronmPnt, 

the humidity and cave winds . 



The app•r•tuses w~ro inst•l l•d as fol lows : accor

ding to figure 6 - upp•r floor, winter cycle, •nd figure 5 -

lower floor - winter cycle of ventilation too. 

X - wtlting &ppl iances - ther•ographs and 

hydrogr.aphs with a weekly r un . 

X - p•ycro■&tric 1nKtallation with ■axi•u•, 

1111miau1n. dry and wet therlft01111eters. 

• - psychro.n•tric control installations 

+ - instal la.ti on• for me•sur1ng th• cave winds 

with • ■anual ane1110meter. 

measuring of slftall .air' currents with featurea. 

X X - 1n•tal l a tion• on the slopa where the c.1.ve 

had been d•volop•d /above thtit p.arking place/. 

Th• cavv had bven da¥el oped 1 n Proterozoic 

aarbles. It is situated in the vall•y of th• Buynov•~-a 

river, in the most ••stern parlt!. of the Velio-Viden r~1on 

of the Rhodope mountains which hi th.t watershed of tho 

t•ivers Narit~a .a1ld Me'illa. Th• upp&r natl!raJ entr.ance l• 

found in ., 1omal 1 group uf rocl:s, a"'\d it le.id~ throgh a ten 

•etres lon'l galle1·y to tho pre-entranc• - the c.a¥e dwelling. 

It is the IJeginning cf the main gallery of the uppvr fleer. 

The int:.•r111edi•to floors .aro connect•d to the youngest .3nd 

1 ow~st f 1 oor by .'I :SO St dacp and another 8 ,. d'i''"'P abysses. 

different levels., and sotre other opening which •n•bl e the 

11tove lft&nt. of air current• to 1n and out of th• cave. The 

c.ave c.a.n be definfitd as a "breathing cav••• Th• total langht 

is 8 880 111. Th!!- clin1.1tically investig•t:.•d parts of the cave 

r a pres:•nt one th1rdth of th• total lenght. 

RESULTS 

I. TherMal r■sul ts: 

I 
l. I. t.Jh•n analy•1n9 the tabloa c,f mo1C1..-,•I and 

•1n1••l h•~•ratur•s of th• difforEnt sections , gallorio• 

.and floor it was d•terauned thot tenperatures in the c•"'• 

are not stable, even 

•ntrar,cea. 
the•• parts that are far fro«, the 

1.:?. T£W11per•ture& of the Pre-•ntr•nce p•rts of th• 

cave are charactori::ed with bigger at1pl1tude of m1n1 raums. and 

l'l'IAKi fflU,.S , 

1.3. Smaller amplitudes can be observed in 

ga.llerie•, not .affected by VllfltilatJon: the de•r g&'lllery
1 

the galleries of lho intermediate levo11ls 1
1 

II, III, IV and 

'-.I, th1.., ,.air, gallery in the southern part, th• main g•llory 

1n the upcr floor, th~ crossroad and th• gla2c-liln 

/~he pott•ry/ . 

I• 4. 50ffle of the thQf'"aial phonoS1ena - as 1 t Is 1 n 

wintet' time 1n th• protus.loric dwnl l ing
1 

had bec,n c..a.uiocd by 

circul ation of a ir currents. 

2. Venti I at ion 

The following cycles were e1ot•bl1~hed1 

2.1. Wintor cycl• - the lowe•t openings are taltnilj 

in cold •1 r, J t 1 Ii gradually waraed up, mov•s up and go•• 

out .throlH~h the upper opaninQs. Even whun It u.a.s s,ery cold 

out&1 da, th• Pre-.ntrance dwell 1 ng was provided wt th w.art11 

•ir froca 8.2• C upto 9.4 ... C - a re.al cl11111atic phenomenon. 

Application - Tables /Figur~• ..,, 6 , 71.. This 

pheno■enon pro..,1d•d the duelling with airing and "•ntilation 

of the gallery and the two openings abo"e the ft, e 1,1lace 1 -

the sou'ihern wall 'Fi9.7 . / . 

' 2 . 2. Suinrt,nr cycle - now the upper entr~nccs tal·a 

in ,ur .and th• lowe r ones blow it out /Ftg .2. / . 

2.3. Two intermediate cycles were e•t•blish£>d •• 

MAI l, Th• ¥anti lali on changed depending on the dt forences in 

•ir te11ip•r11turas outsade and insido the c:~we . This lc-d to al"\ 

often ch.a.n91ng of vontalation du.r.1ng our 1n..,est 19~•tton. l.lharn 
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te,-p~ratur•a inside the cave and CM.1t•1do? 1t bee.a.•• equ.al, 

there were no c•"'• winds •nd th• cave atmasphore w•~ cons1-

deral • •ti 11. 

3. Hua1di ty 

A very high rate of hu.-idity was eiiiit•bl1shed -

blltwe&n q2 Z upto 100 X in tho g•ller1es . bo.1t 1t also 

de?ended on the cycles of c1rculat1vn / e~p1:?C1ally at the 

op•nings/. 

4. So•e other pheno•vna obscrvc<t 1 n the t..ave 

-,taospheret 

4.1 . Underground fog, cle.arly ¥isib1 • 1n tho 

weste,-n part. It w•• not • constant phanoeenon. Perh.:.ps it 

1nd1.::•t•d somtP 5hort-ti•e di•turbanc•• 1n the c•ve cl1 ■•t~ 

which mu•t be r•c~dttd by • spec:i•l appar.atus . 

4,2. Thar• was .a c l•ar drying up of a <:erta1n 

.areas en the f 1 oor of L~oratory A and in SCMI& of the 

Opf:!''1"9 partc;. Qf the western .and norlh•rn sect1ons during 

the winter .and su,n,nvr cycl•• of venti l•tion. Wo could not 

•~tabl ish the nature of thi• phenOi1nOnan - perhaps it needs 

1"'0f"'t:t s•n•i ti ve .appo11r•tus too. 

4.3. During the winter .::ycle of ¥entilat1on in tho 

upper op•Olngs th• rocks and flora were co..,•r•d up wi th 

.;ro~t o:1~d •. -..o,:e was co•1n9 out. of the .:,penin.,s. Thia 

pheno1nonon helped us to find out one ,11or• e-ntraince to th• 

c•ve - • connection between the lower floors and tho 

sur-face. It 1s possible th•t 1t was this: phenCM\9,non that 

■.ade the pre-historic dwellers to use the Pr•-entrance •• 

th01r winter home . 

4.4. When studying the cave sediment& in tht? FrL•

.-ntrance in thP wint•r of 1qe3 e t a depth 2 . 30 • alC\Ong th• 

gril.vitational blocJ.s a •tr ong air current was found blowing 

outside with a temper.ature of 8.2• C and ¥Oloc1ty of 

:;. Bmls•c. As this lP¥1tl of ••dt1J,ents w•• predo•inantly frOM 

th• Upper Wur•, it can be • t•ted tnat the phen0111cnon h.ad 

o~;io.t&d •v.n during the- Upper Glacia.l p eriod . It is possible 

thot &Otne o_ldcr cultures could be found in the c:;av•. Thi• 

st.a.lagt11il•• and sintr1c la~e• - which had their- or191n 

dur1ng th• Glacial. 

ECOLOGY JN THE Pfl.EHISTORIC OUELLH.IG 

Ex.a,n1n•t1on of ~cology r,,,,1a1a c.arr1ed oul; during th.,. 

e>eperiiri11ntal winter expudi-r i on with one M&ek stay in the 

dwell inQ of .i group of 7 "'•" and wo,nen from Docewbcr 27th 

19~7 upto Janu.a.ry 7th 1968, welcor,ung The N~w \"Par 1n the 

dwell in9 tog•ther w1 th guest• fro~ Sof i• and Chepelar•. 

Certain act i viti oa were carried 04.ll reseff'lbling tho 

prohi-s.toric w•y o f l1fa - grinding whea.t by •n ancient 

aa 11 stone, Lnr ... d1ng •nd t.ol ing of bre•dJ worL:11,9 out, drying 

up .and b•'-.1ng o f pottery 1n the eneol1t1c gl•z•- kiln, 

1:nl tt>r19
1 

etc. Tl,.,.o 6ctiviti•• w&re connected with thr

thesis "Cia.v• C\ay As a Raw M•t•rial For the Hanifactur1ng ol 

Pottery by the Eneol 1tic [,wel l•r•"• 

During th• e;:peditaon liome c;b•ervat1or,a wero m.ado 

on the t•mperature and hunudity when burning tnr'"ee f1r e "1J ar,U 

the gla::.e-f._1ln. Th• reaults of th)s eY.por1111ent. .'\
0

re st,own 011 

f1gu .. e 8. 

C O H C L LI S I O N S 

1 • .:.nc1ent people fro.- tt,c cooper - 1:tone ,..r,d t~o 

bronze .ag• had chosen ¥ery c~•· ofL•lly thcnr d,.ell1 n9 plac&--., 

p•y1ng •p•cia.l attvnt1on to tt,v, tT>ain c-ondit1ons : lell'lpera

turea, vent1l-1it;on .and hu•1d1ty. 

2 . Jnvc&t19~t1on reveal t1·,.-l tt·,R dHelling pl.;.c:e 

1,,as a wi nt"'r one •nd gav~ thom shelter fro.-. thn cold 

wQ~lher. The good vont. ilation and c11· culat1on of the air 

provided .,. tr,:,;peral 1rP r.f "'bout 8.4 C .and the .airing of th• 

9allery •"h'°n 11r~• anc; t he 9l1:-l·.1ln had been lit. 



3. The firs places were situated in .a circle in 

the Fr~-entrancc, according to the ventilation opening-;s and 

the main v cntil at.on line, 

4. Due to these cl i 111atic phenomen,a, there. we re 

nor,n•l ecological li ving conditions in the cave. 

5 . S<mt? openings which enhanced the ventilation in 

the Pre- entrance, were flllod up with sedilnents ,a,nd now they 

h i ndet· the nora,al venti 1 a.lion . 

6. We • re convinced th.at .ancient people h .t.d .al so 

som~ sumn1~ r dwellings in tha v1cinity of tho cave. Th&ir 
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investigation would widen the infonnation of their culture 

a nd way of life. 

We a re •l so conv1 need tha t we need ,auch aiore 

information about the cave •t111osphere - influence of rocks 

and water~ , etc . 1 which Must be recorded by instal'lations 

used by Klod Andria in the l'tio cave i n Fr~ce. 

The problems of cave climatology be 

,iuccessfully solved if all scientists join their .effort• and 

work together us.i ng •ost progres&i ve technique& .and 

equip11ents. 



COMPLEXE DE GROTTES PRES DU VILLAGE BAJ LOVO, REGION DE SOFIA 
(BULGARIE) ET SON UTILISATION PAR L'HOMME 

STOEY, AleX'°J - GUERASSIMOVA-TOMOVA, V3!31lka - 5 TOYTCHEV, TotJul' 

n&lllEPiWll KOMllnEKC B6DH3K c.s,nnoBO , CO~KRCKAff 06n!CTb 

K lfO HCilOnJOBAHllE 'IEnOBKKOl! 

B aedo~bEOM 6RrOpHOM MBCCKB8, HU:O,lR~ewcs. 5-K x• BOCTOqsee c. 

bal•oBo, pacnoxozeaw 4 Her.ay<Soaae ecTeCTBeHe:we ne~epw. BllecTe c 

HeCJtO.lhKMlm BB811HW,IH CKB .. bKWllR OTKOC8Mlt I OBA npe,lCTSBJla.Bll B .lP8BBOC

TR tpaKKllCKOe ae~epHoe CBeTn•a•e. Bite BO apewR 1B80.IITB qacT■ d■-

ropHOBQ N8CCHB8 ONO TSK 0¢1opw.1eHH, q10 uo~q~xca qeTIIJ)e:iyro.lhBllK, 

~TKPUTml co cropOHH pezH. T&M ■e eCTb cxa.1a C acayCCTB8BBO oci,opw.1eB

iOh nno~S,lKOA , opaeHTKpO BSHBOR DO RanpaaxeHRRM MMpa, 83 KOTOpol 

npoBOAK~KCh QCTpOHOKHqecxKe H8dD>,l8HKR. KoBtHrypaqaR tepesa ,l88T 

D03MOZHOCT cneABTh 38 BH,lRIQIM ABMS8HK8M nyBll. 3TO DOATBepuae,ca • 

~aJ)~HX cxanax , T&K a B ABY"X ■3 oe.ep. B OABOU ■3 ne.ep, B XOTOpot 

~enACHY H JIYBKM:e H306paseHM.a, OTKPYTW pHCYHKK. Oe• CAeaaHl,l ryaHOM 

11ery1.rn.x MlilileO H nMnouoa MHHepaJl'bROA xpac•oil. Oll■ aa.ueceHW B 6o.aee 

KO!U.YHOB. naoOpe.seBHR iaJCTKQ8CIUt OO&aa..w..aam, &U8Q&pa:ym noc.ae.-o•a

TeU.-OCT~ 8WlOJl'He.IlllR pK?y8Jloa, op83AHMSOB K BCTPOHOWRqec1H 3BaQ

MNX C06W:TRff. 9• CBR38Hll C Co.a:aqeM K C .-;pyrHIUI 3Bea.-..8JOI. ETO o:opaa• 

8 1mpe MROna TBKOro TIO&. 

flOBHllHWOl(V', wecTO CQil.T8ROCb CBl'llleHHJlM, TBR K81l B 60.aee II03AHee 

.1u1rnyTa qaco BHR "CBRTOlt HMxo•al" • 

A• coure d• i••tu4e dee grottee, llOll• aTou.e •t• ._ aai».tee repri■•■ ■ur

pri• par le■ ■oyeu d• 1,ur v.tili11a.tio».. 'lrie ■ou•eat leura aur■ oat ••"1 
de saleri• de peiatu.re - La■eau.x, ilta.■ira, Kagou.ra. Le■ exe■plee de grotte■-

habitat■ O"a de ea.actuairea ■ont iuo■brabl••• No,a,a coa.naieaou, ave■i, d•• 

ca■ de grotte■ doat le■ •atr••• et lea oa.•ertur,■ repr,a,ateat ua ob■•n•

toir• origiaal.! Daaa cett• •tude, aou.a Toulou pr••••t•r le co■pln;e de grot

t,■ pri■ du •illag• BajloTo, co■poel d.e quatre grotte■, appellea par la popv• 

latioa locale "Kaaa■ti.r■lti" (de ■onaatire), ou bi•• "Xalo11geraki" (de ■oiae) 

et utili•• aTec le■ rocb•• dee eoTiroa.■ coaalcuti·u■eat da.u deu.x directiou 

inbabitv.ell••• 

Le ■ite a •t• utili■I par la populatioa tbrace u.tiq1H aev.le■•at •• tut 

qu•eadroit de ca.lte~ llaaa le Yalloa, 1-ldiate■aat a.-u.t lea •ntr,ea de■ g:rot

tN ■ 1 ,liTe u.a, roche doat le ■o-•t eat artificielle•••t tra?aill.l de ta9on 

, aerYir co-• pa.lier pov..r l'ob■enatioa de■ oorpa clleate■• La po■itioa-

•••• du eo■pl•z• daa■ la .-a11,e profoad• de la riTi•r• S■oleka ••••t pa.a pro

pic• • ue ob■enatioa total, du d,pl.ace■eat du aoleil, Mia eeule■eat de la 

ln.a.e ,t de■ h:oil••• L'lt•d• att,atiTe d•• rocbea et de■ grotte■ ■011tr, q,ta'•f

fecti?eaeat ici •• trouyait l• pre■ier laboratoir, lu.aair, atte■t• ju■qu•, 

-uteu.At •• Bulgarie.Deu.:a: d•• grotte■ (N~ 2960 et 2961), la roch• de.-aat 

ell•• et l•• roohea autour aon.t bigarrlea de repr,aentatiou l.uir••• Dea 

ph.aa,a diftlreatea de la I, nae ■oat reprl:ae11tl,■ /fig. 2 / t e:deuUea •• 

•01•• d 11a, technique d.itt,rente: cr•u•••• •• baa-relief, colltoural■• Le no■-

br• de■ dpe■ l1U1.air•■ ••t i■poaaat. Jaaqa.'i -i■tea.a.at 236 eigae■ oat 6tl 

d,cov..-erta doat uae gra.nd• partie reeov.n• .,,rt table■ea.t la ToGte et lea .ur■ 

cl•• deux grotta■• A cet eadroitt l'u.tiq_ue aatrono■a thrac, a tait de■ oba,r

'Tatiou sur l.e IIOll-"T•••at et le chaageMnt a diqft lv.uir• et l•• •"aotl••"• 

11 ,at poaaibla ct• 111 a.it YolU.u iad.iquer de cotte a&Diare de■ ,.,,ne■eat■ con

av.■ par lui ,t a7aat •u. lie11. aoa pa.■ eatr• deu pll,a■ea lv.u.ir,a ideatiq_a.e■, 

■aia d.au ,a.a autr• iat,n-all• de te■pa. Dee ,Utail■ 1111.ppll■•■tai.re■ du.a 

l' ltud• d, co ait• erlrl■••••t iatlr,a■aat pell"Yeat ltre tov..raia ••lll••••t 

apr•• la dlco•••rte d'autr,■ ob■•natoir•■ lUD&ir•• aiailair••• 
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Tri( Lkll( LUftPLLA f,Lioi THt Vli..l"l.E. I.If t>AlLOVU, 

IJbThlLT ~ufh "-tt'U lT:, U~l u'( hllPIAh~ 

In • lit.Ue bl.gore ■anive sl tuet.eo Sc k■ East rro■ t.ha village of 

ttailovo t.h•1• ere rout s■all natural cav••• Together wilh ao■• out

side rock& t hey haa bean fou,inljl e threcian cave ta■ph. Since the 

aneollt..h , par t s of t.h, bigore ■essive ware raror■ad • • e rourangl• 

opened to the river. There is a rock in aide t.ha rourengla with an 

art.1ficially tor■ao place orient.ad to t.he wor lo's direct.ions, where 

aatrono■ic 0ba6r11at.ions had bean ca1riad out. . The configuration or 

the terrain aa■itt.s tracing or the visible ■otion or "oon only. Thia 

is conrir■ao by 236 eina or ■oon pha••• on the surrounding rocks ea 

well es in two or t he cav••· Pict.uree hev• been found in one or the 

ca'ilea where aiQl'I• or th• "oon exist. es wall. Thay er• ■ad• with g,ueno 

ena Ullac ■inerai paint.. Thay ware drift.ad let.er and luchcla tha 

whole cawity •• a frieze. The inveaUgelion a haws that. lhia ceva had 

sacveo •• a "school" for priaat.e or ■egician&, Th• picture a in fact 

show the calenaer s equence or parror■encl of rituals , feasts and 

aetrono■icelly i■port.ant e vent.a . They are conacted with the Sun end 

othai- a t.ilC tt • Thia is Ui• ficat. school of t.hio \.ypa in th• •Orla . 

The place was tr:ealed •• a wholy one since in leter- tiaaa , in the 

late ■aoieval. A cloister na■ed "Sein\ Nicolea" hao baen built above 

th• cave co■pleic • 

N 

i,2%0 

J" 

\ 
r 

..... , \ 

~ 

N'2961 

0i~\ 
\ \ 10.. 

FIGURE 1.Plandum,chlaitt; 

Ua• dee g-rott,■ ■•atiou6e■ plua baa.t (N~ 2961) aoa.■ aert qe iiou•ell• 

au.rpri••• Kl.le • jo·d l• r&le "d'lcol•" d•• prStr,a tbrac••• Sv.r l•• aiga•• 

luaai.re■ cr,ua6a ••t dea■iale •••c du. ga&lle d.e cbauTe .. ■ovi■ uae fri■• de 

•T■bola■ , a7an.t u caractar, de ealeadrier. L• co-•••••••t: de c,tte hi .. 

toi.r• ••t i droit, de l 1e11trle de la grotte qui ,■t. aujourd'hui, rltr,cie 



{QOOOOJ 
(00007'1 

RGURE 2. Table compantm des siptt hm.aires. 

par d•• a1luTiou /f'ig. }/. Le -.itre-prltre a fait tout d 1abord couattr• 

i ••• •1•.,.•• la fa9ou la plu.a ei■pl• de ll&J'quer le■ jour■ et leur no■br• 

d.a.De UA ■oia: eur un di■que luna.i.re ea.tier, 11 a de■■ia, ea troie raaga 30 

petit■ carrle eA noir-bla.n.o et eou.e l 'UD d'eus, 11 a po•• UDe e■preinte di

gital■ •••c: de l'ocre •o••• Au deeaua, UAe ac••• de culte a It• ■cbl•ti
que■en.t de■■ia,e: quatre figures huaainee T5tue■, de gr&Ad.eur d.itf6reate et 

a·uc le■ -1u leT6e■, de1'a.nt ell•• - point• de lance /fig. 3 /. 

Para.llale■eat i cee repr5aentatiou, le aa.ltre a con.tiuu6 • gauche en. 

do1Ut&A.t l • eze~l• qu I i part •••o 1.e grilla.ge-c.ahadrier, lee jov■ peUTent 

ltre co■ptl■ au ■oyen. d'1Ul petit trait ordiaaire. Ainai, 11 a dee■ial ciaq 

petite trait■ boriaoataus para.ll•l•• et, de la ■orte, U a ■ontrl la -..-

ni•r• la pl.ua ord.iu.i.re de aarqaer la ••aa..i.Re la pl-a.a ucieue qlli co■ptai t 

aoa pa.a: 7, aaie 5 joura, autaat q•• •ollt lee doigt• de la aaia. h dee■oua 

•ui t un.e 1.ig:ne en sig-sag, ooapo■I• de 5 peti ta trait■ qui r,pondent aa.a■i 

II. u• aeaa.la.e. En.core plu baa eat repr&eent•• uaa grand• ••Mi•• de 10 

jour■• Lea petite trait• eoat1 ea fait, 9 M.1.• au ailieu deux d'eatr• e'AZ 

aon.t 11,a coae UA V. Probablt■eat9 le aa.ltre aacien a reprl■eat, alui le■ 

dis: doigt■ dea deu aaiJLB qui •• toucheat. A gauche eat reprlaeat, Wl groupe 

de 5 lip•• •• s-ig-sag •••c 5 patit• trait■ et Wl patit oa.rr,. 81 11.ou coa

ptoaa lee jou■ •F•• la tlte, 11■ aout Jt.6. Suit wie grand• croiz:. lfou ad• 

■ettoZL■ qu 1 &Yec cette d•fti•r• il a r•pr•••nt, l 'apparitioa d'ua• graa4e 

6toila. Soua la croi.x, il J a uaa eapralate digitala ea aaUYe. A pa.cha de 

1 1 ,toile eat reprlaant, ua nouel intanalla d.t teap■: 1me lip• ell aig-Mg 

c:o■poale d.• 11 petite traita at 9 ca.rrla, dauz de■quel■ ■oat avjovd1 h1Li II.. 

peia.e •i•ibl••• ED deaaoa.a aont con■•n••• lee ■oitil■ aup6rieve■ c1e 5 petite 

trait• YerticaU%• c.a .. d. aprtla 1 1appa.ritioa. de l•ltoil• et l ' lcoula■en.t U 

25 jov■ •• aanife■t• 'OJl autre oorpa clleate Y1■ible - 1Ula dauxi.a■e 6toile1 

daa■in6e • la tin de la lip• ea sig-u.g. Au-de■.-.. de cetta dern.t•r• ••t 

repr6■ant•• ea.core Ulla ■•aai.a• de 5 jova qui eat aarqa.le II. part at e■t eou• 

liplt d 1u.at e■preiate digit.ale de coulea.r aa,ne /tig. 3 /. 
Le de■■ia ■u.i•ut eat d'u• i■porta.nce particul.iare. Va •oleil e■t raprl

••ntl co-• uae figure bumai.ae. BA-denou, il 7 a ua arair• at uae lance et 

• gauche de lui I u.n.e figure all.a tr•• ■al ooutrTla, •••c daa aaiu le•••• 

Tera lt ■oleil. Probable■ent, ici le u.ttre a rapr,eant6 ua. d•• pb,noaine■ 

aatrono■ique■ lte plus i■porta.nt■ - l'6quinoxa at eel• eat peut-Ctre l 1 6(l.d

noxe de prillta■p■.Ea adaettant ca poi.at dall.e le te■pe, aou poaTo .. ltablir 

plu.■ tacil••••t quell•• aoat l•• 6toil••• Qutlqu•• joura aT&Dt 1 •lqa.i.noxe de 

priate■p■ et wae heura ayaat le leYer du eoleil oa pe11.t obaener l' •toil• 

AAta.ra■ de la pl,iade du Scorpion.' Le thrace◄atrono■e a iadiqul q11e l'ap

paritioa d 1 A.Dta.ra.a a pu. ltra obeenle penda.at 1 petite •••i.ne, ou biea 5 
jova aTut 1 1 ,quinoze de priate■p■• Dana ce c .. , la pr•at.•r• ltoUa -■.rqula 

e■t Bethelboi•• de la plliada d'Orion.. 4 oa peut •• dlda.ire qua la tit, reprl

aaa.t,e au-deaau du calendrier-gril~• •tait cal.le ea l I boD.lleur d• la cu.a ... 

•• d 1 h1Te.r. Cela eat confir■, par la reprleeatatioa de la la.ace deYut le■ 

figure■ ~t••• Ella co-•ayait, prob&ble■eat, a.11. jo11r· -..rqul d ' ua• aa

preiute digital• MU'T■ et d.' apr•• le calendrier conta■poraia, • date exact• 

e■t le 16 jaa•i•r et llO .. ■-Toa.■ que le 25 df:ce11bre ••t le coaaa•c•••nt de 

l 'a.a.ale pour lea thracea anoieu. 

Le dte■in aui•aat eat tell'a■aat abf.■I qu'il eat tr•• difficile •• recon.a

tituar ea aignitication. eu.cte, aai■ 11 prl■ellte au.■ai de■ aip••• lila .. la 

■a eve du te■pa. !lou.e •• pov.•ou pa.a prlciaer la■ jo-.r• aarq11la, ■ai■ d.a 

to11.te fa9011. ila alparaieat l'lquinox• de prllte■pa d'u.ae autra graad.a flte 

de caract•r• de calte d.aJl.a la4uella preuent part 4 tiguraa, reprl■eat••• 

aTac de■ Tlta■eata dittlreata. Il eat l•idellt que le deeaiuteur a notl, cla 

catte M.Ai•re , la ditflranc• da.na le coatea.u et la aiga.ificatioa dee deu 

ritaa ea in.trod\liaant de■ figure■ bab1116a■1 ou bien raprlaeatlea d'tllle •

a.i•r• ditf6rea.ta. Ce qui tat nouTeau ici, c'eat l• rube.a ai.agalitr autoa.r 

de la ta.ill• do la tail.le 4, la tigva ceatra1a /fig.:, / . lloua coJIU.iaaou 

ua. 1'1lbu. paraU des ac•••• de cul.ta de la grotte Kagoura5 (Bulg-aria), cnl l•• 

figures eoat •lta.ee de la al■• fa~oa, ain.ai que dta reprlaentatiou de fi• 

guraa ■Ilea a.a..e■ de yatal- r~, Tu.rqv.i.a1 portaat ua.iquo■e11t ce rubaa rec

t&ll.111,laire autour de la taill• et eoulip• aoa ae'llla■eat par uaa ocr• de 

co'U.ev clitflraitte, Mi■ au.a■i de petites C&Tit•• creual••• 

A part o,a 4 figure■, 11 7 a ua. h~• de protU, reprl■e.at, a Tao la ■-ia 

teadue ea a• .. t: at t ..... t u .r,thoa (?)"' Catt• figure e■t pa.reilla • call• 

qui eat i c&tl d11. aoleil et rapr,■eate, proH.bla■aat, 4aaa l'u de■ ca■ le 

roi-prltre •la6rut 1a diTiait• auprl■e - le aoleil at, dall.a le cu •• qua■-

tioa, il ettaot11.e ou bi•• r•ioit des offraadee liq,rld••• I>eu.x petit■ traita 

aou ••• pied.a ~boli•ent a.a.a doute daux jov■, ou bi•• le te■pe daa■ l•

quel 11 deTa.it azloutar le ritu•l• Apr•• 1Ul court lape de teap■ - aau1a■eat 

1 petite ••aai••• da•ait arri••r ue aoual.le flt■ lile t ua cult■ e.z:igHllt 

ua aoabre r,dut de participaata, aaia aa..■■1 de■ ■-critic•• dlt•r■iala. Ua. 

a.niaal eat reprl■eat• de•aat dell% triaagl••• n■ .,-.boliaut, paut-ltra; la 

place oil a.Tai.eat •• lieu lea aacrifices /fig. :, / . Qua.tr• jov■ pl1L■ tarfl 

ue DOUT■ll• ltoile a■t apparua da:u: la ciel at elle ltait diftlreate de■ 

daux autre■, •u•• aupar&T&at. Hou■ peneou qu'il e •agit de Si.riu.a qui au

jourd1hui •• 1••• au dlbut da. ■oia d 1 oc;tobre, aaia • cetta lpoq,ue, all• 

•ta.it UD prlaaga de■ chal.ev■ e■tiTaJ.••• En. Egrpte, •on apparitioa It.at, 

lile •• dlborde .. at eta. IU. n1e eat d••■ill61 &Tac un road, pare• qa.'ell• 

tat TIH oo-• atae 1Ule courona1 ea raiaoa de aoa ra7oaaeM&t partic1lliar. 

Ella It.alt aiui raprf:aea.t5e ■ur lea plu.a anoiau daaaiu couenl■ juq•'• 

aaiataD&at et eat dlcrita coua llllO ltoil• aTao ue aurlole. Apria l 'ltoile 

Siriu eu.iTeat t nou•oau dee fragaeat■ de ■c•u• • peina couerTI■ et dee 

~ 

0 ~,,~ 
1}3JJ 

FIGURE 3.1.0alimeTecpmockbprte No2961 pradr BajlO'f'O. 
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• • •• • • ~ ... _,,. 

u..,. .. IIU'qMa\ lo "'-• aiaai , ..... hoil••· Co 11V ,. la P'OUO en 
.. ,, •• MffUI ''"' .. J'UIO& .. la ■■l.oitloaUoa qal • rHO'tlYOrt lei 4■■-
•l.aa /fig, ,1 

La ,oratbo t1pr1 q-d ••• "1..,. ooaoonl• et .. \ro••• prf1 4o l'oatrk 

...... , .... 1 ablah JU' ... o&loUioaUou, Mia •ll• •• 41■U- .... 1. 

ltlea .. t ... &at:i·•• ti&u'••• lol, .... Tq ... a.. plute •••• ••• Vu.eh•■ 

""""·· JU' h polu ... fJ'alb, n .. ~ - ••tt• ,i.aato 1711bol1 .. 
11 fla 4o 1•aaato, ••••'• lo ,..,. ..... t"1t1 llhluoat n oil& ooata. 

ou■ro ,... foi1 la juh ... u u\N n.,,-.iU• , .. _.- le •-••n 
,,. 07olo Nprl1oa,.6 • .. m la ,.,l ... 4•11i•u et ,,.. aa \41raiaal- l\&11 

la fla ta l'•••-• L•arwo ••t aual IIU'qal ,, .... _.1ato att1, 

LH ,.111 .. 4o la ......... l&~l~• ....,., - .... , ,. , ... u .... .... 
, ... u •• il ... 41ttloill ,. lrO'tlTOJ' ,... ,.,...., n ... , hi Tlliblo_ 

.,_,. llPl'il 11 OHUO■Ht 4to l~a lUUIL' .. et OOJ'J'l--4oat pr1bable• 

FIGUllE 3.3. - ..,._ do II .... No 1961 p,a do a.;1o,o. 

La. •tatioa la plu probable eat ,000 •••••••• •• a,a.at •• couicllratioa 
ha 4ouiu 41 Qatal 11711k, ..... oatro 8ooo et 5000 n.a.e. L ••tili•Uoa 
h ~1.lla&o-ealH4rior on •oaa• ea Balgarh 41pa11 lo ,• ■illlaair• n. •• 

ire. lou &TOM '-• lloaaka av ••• thract .. pr&tre■4.riroaoaea 4'u• lpoqae 
ha•cnp plu rlceate.9 

Lo lllllohalro npen.-e prh 4• Bajl.,.,,o, rlgioa h Sofia a '" cou&oau .. 

FIGUllE 32. - --do lo...,.., No 2961 p,a do llojlo,o. 

uat t uo IIOff.U. plrio4• 4• l'ld■tol,o oaltvollo u■ UnloH, a1aa1 

q• •• ti aone&a aoaeata .._ l•v ooaoepti• 4e la TI• et: leva c.....S..

eaao,a aa\l'oaoeiq•••• Dau l•• 4.taeiu la lue ••••t ,.. r1pr6Nat61, aai■ 
.. a1o ... , , •• ltoilH ., lo ■oloil qal u..., •• , ·- polatl .. ,.,.,. -

l'haluUoa .ta h■po, poll4ut lequl 11 lt&it obllgatoire 41 olllbrar lee 

flt•• rit••ll•• iaportaat••• L•• ooaaa.1.aa&Mea ea aat-roaoa:le, tlaoi~•• t 
Ba~looo, eo•I ~--•• Lo pratro tllr&o• ao oouuoaaU pu l'loritaH, 

ai■ 11 a rluari • appreadre • N■ act1pt1a 1•• phlaoafa .. et lea tit.ea utro

Mlliflu■ et r•Uci•n l•• pl.u iaportaata. 

••• quatloa aoa ■olu 41ft1o11• ut , .... oat ltl -■~ OH •i
ll aou _ .. llU ha41 prlol•• et ,... 4adaUoa 4e 4■1 uulu 4• l■ Ila• 

• ....... ,u •• , lH Jlu prOObH &e • ..,. 41 lajl.no. Z..1 foaill•• uolllolo-

,1, ... -tl'Ht t•• 101 Hltta dau la Iii&- llppllJ'tioaaut t l••-U ft 
broue aaoi .. , ow. bi•• • la preeiire lpoque n f•r /,000 -1000 aT. ••••/. 

T•aeat v.tlliel A deu fiu 4ifflr••t••• aaia probebl•--•t pu ue ■IN poJN• 

l&tioa, 4vant ue uaea ,r&a4• p&rio41 h te■pa. Ce ait• fovait auai a .. 
4oaalea iad.ireote■ pMII" la fa9oa doat ltaieat traa--1••• le■ coaaiaN.Aoe■ t 
ua• IPOC1ta• tria reoal.'• et ,oar le r&l• que coatiauieat t jo-e•r l•• grott••• 

L•ltu.4• 4•• grottea •• Bup.ri• donaera 4• Do1lTtll•• pO■aibUitla J)01II' u• 

lahrprlt&Uoa 4H 4oooiu 4• Bajl .. o, 
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ACTPOHOM.l-PJ:ECKA.H CHMBOJU1KA IlPl.f f'P A~l.fT AX B BOJif' APCKl.fX IIEID;EP AX 

GT0fl46B, Ton.op • CTOEB, AneKceR PAnocnABOBJ\, ueeTaHKa · CTOfl'-lSBA. VIUtHa. 

So••· qe• TIICBqa rp~•TOJI, npe,acTaUD>UX PRCJBB■ an IW&Jta ' 

coxpan•■ch Ba CTeBax osoao 28-H ae6o•bnX 6o•rapcs■x ae•ep, pacuo

aoaeHma 116m1a■ ,1,epesn U•P•••~· la rpa4,■To• 6~ xcc•eAOBami Te, 

KOTOpKe MOryT 61nh aeTepnpeTBpoBamr a caaa■ c acTpOHO■Wqecs■•• a•a

um • acTpoao■■,qec1toA npazT■xolt ,1,pe11nx. C.ae•aa omrr ••acc■t1nu1-

ponaT1» rpaiZ>■ Tlil aa ocHOBe ■x ce■aBT■••, a ae temu 11x BJmo•aena. 

ne41■npo11a.m.r: Tpa ocsoaBll:e rpynn::w:: I aao6pa.sena, II 3Ban, III p■-

cyesft C &ocwoaoraqec&■M■ HD 8CTPOBOlll:9:Q8CS■MR MOT■Bmm. B nep•ym 

rpymIY' asn>qem,: a■selm,:e aao6pa.sens » 4>0p■e pe■eT•■ ; .a •top;n:, -

3RU■ 11 o6•e• cnccae caoaa; • TOM ucae actpaa•HYe 3Bas■ , coaapmre 

aaaa■ , neatarp&.IUlil II ce1:cTarpaino1. 

Kccaexoaane aa.s:e:o c roqa:a apee•• roro, qTo DOMoraeT murcnrh 

apxeoaoraqee&al xapaaTep, c-c• ■ npexftaaeaqene ae•ep ■ cxu•ma: 

so1D1aexcos B So•rapa■• 

Kec,a 06H8PYll8HBff rpa~M!OB B bOlll'BPBB eepeBBOMBpeo pea6poceeu 
no ee ,eppe,opae. Ilo upwqaae peseoa c,eueua wx eayqeuuoc,e, ae ee

CTOH•ew 8!808 H8B03MOIIHO 06oce0Be!b ,oqeyo cxaiq peAoaapOBBHHff no
KB H8B8C!Blil qea,poB. Oop8A8K8BH8 xpoaoaoraqeCKHX rpaeHQ cy.actBO

BBBHff Cll8llb81il H na.8p8lil ll01olllll8KCOB, B KO!Oplil 0688PYll811b1 rpa~1-
TH, M0.18! 6Y!L ocy~eCTBJ18SO KHlill, B o6~HX qeptex; OHO 38~PYAB8BO 
T8M, qfO 8!H CBff.88BY8 wac,a - CBff!IIJIM.8 - 6WIM 88HOBO HCDOllb80B8-
BH B PBBJIHqelil euoxax H paaneqeYlolH 88POABOC!ffMH , ffBllffla,l!MHCff BOCM

T8Kffltl CB0806p83Hlil, OTllHqa-.axcff AJ)yr o, AJ)yre IIYllbTYP I peaara-
0381il CBC!8M. Doayqasuoe !8IIHM uy,aa H8KOIIJl88H8 rpa~H!Blil H806pa

a88BII 88 0,llHBX M ,ex ae BH8aBHX Cll8K8X B ne•epax, o,cy,ctBB8 CBC

!BMB!BqecKHX apxeonoreqecKBX P8CKOQOK H HCc.t8AOB8BBI 308A8118M co 
c,pa,arpa~eqecKHMM npO~BllflMH op■B8KO K H806XO/UIMOC!H B ,aqeuaa 

ll0CK8AHBX 118! llpHM8BH!b HB!8pAHCQHIIJIHH8peldl DOAXOA B aayqea■e 8!HX 
061>8KtOB. 

Hac,oa.as pa6o,e DOCBflll8B8 C8MOIIY 60Kbl!OIIY H3 00118 H8B8C!Blil 
s Eoarepaa qae,pos rpa~aqac11oro ecKycc,BB, Bllllll'IBllll.BIIY 6onea q91,1 
!HCffqH O!A8llb81il wao6paaeHHAf OB 06oco611ae B CK8llbBlil O!KOCBX 

M8CCIBOB "Cp8ABB 118MHK" B •rueA8PBHK11 88 ,eppuopn 08118 U8p8B8Q 
B llHxabourpaAcKoA 0611ec,e, rAe o6aepyaellbl 28 ne•ap. Kx o,uepctHff 

06paa,aBH B Dry B p8'IJIOII ,eppece, o~plUl8HHOII UOBOpO!OM peKH IIC118p, 
B pacuoaoaellbl BB BYC0!8 o, 5-H AO 15-H wa,poB BSA 8p08H08llbllol 6eae

COM. llo C!888H M B8 CBOAaat nonoc,ea, o6p830B8BIIHXCff B MSC!pHXTCKHX 
!OllC!Oc.tOllliW. M8B8C!88118X, coxp88llllHCb A8Cff!KH B8ADMC8II 88 KHpllll

KB~a, CO!HH rpa~H!OB, BY)IOll6118BBHX H806paaea■A H 888110B. KOIIIU8KC 
68.1 ■Cll0llb80B8B ~p8KBlli{8MH, CJl8B!188MH, npa6oarep8MB, CKH~MH B 

6oxrepa1111, s9qae8B c 6po8aouoll ■ 1-oll ■ 11-oll aenaaaol euox:11, ooq
,a 688 08p8pYB8 AO uaq11.1e XX-oro B8118. 062>8KT qaC!M'll!O HCCK8AOB88 

IIBAIHIBHC!BMB~ KO!OpK8 eay DpBDMCII.IB B Q8110M B8Dp8BHKbHYD AB!■pOB
q, B peay.11b!8!8 q9ro DPBIU011811H 88DPH811.11HBK8 IB!8pllp8!8QBB H8KO
,opia: 13 rp~B!OB~ s,o uo,pe60B8KO Q8HOC!B08 AOII\JM88!■p0B8HH8 
KOII.IUl8KC8 ope c.U8p8B8Q~ DpM 110,opow DpHB8Bftl80b C06C!B88H8ff CHC

'8118 K0118KH88QHH I MOA8'j)llt8Qlff M8!0AIII, DpBIIJITOI B .6apBCK0B y111-

B8pCHH8S)Uff AOIIYlol8B!MpOB8BBff llllJIH8pBHX KOKOIIB, 88Kllll'l8111,8BCB B 

KODHpOB8BBH 88 DODH8!Bllll888. llcoollb80B8BB8 a,oa M8!8pHH npl CBff
!H 8C!8llll8&el 011888KOCb oqau DpHrOABIIM opH 00B8PXBOC!IIX B8Dp8-

BUbBOI ~p111,1, OC068BBO B DOKy*pHqecKBX B noaYJIIUIBBA]l■qecKHX 

yray6K8HMIIX. 
B IUl!MpOB8BBOI Bi1118 pe6o,e 4 BWIBA8B8 tsnoaor1qec11aff ltl!BCCH

~•Ke~Bft 1ao6pa118BHI npB ABHROI 06"8U8, KO!Op8ft OXB8!Wl88! rpa~1-
,11, BIIAOK6K811HY8 ■ao6pall8BHff I K01o161ean11 S!IIX ABYX DpM8110B BB -
noasee■s. Oaa BK.lll'l88t: autpODOMOP\IIBY8, 800MOP\IIBY8, ~l!OMOP\IIBH8, 
KM118lBW8 M806p8118~Hff ,1ne pe■etKH Dff!M BM.OB, OAMBOqao I BABOIB8-

A::alR0h0"JCAL r1Ullf5 Ho riUCK ART Dt51GNS lN 

bULGAR1AN CAVES 

ftore than a thouaand grephit.es prennting deaigna or aign• 

are conaerved on the 111alla or about 28 ••all 8ulgarian caves 

e ituatad near the \filhg• Teanveta . Th••• or the graphitH 

which could be inte rpreted in respect to t he aatrono■ical know

ledge and the aatrono■ical practice or th• ancients have been 

analyzed. A clasairication or th• graphites vas atte■pt.ed 

regardinlj to their ••■antics , and not to th• technique or their 

execution. Three •ain groups ara de rinao: ( a) oepictions, ( b)eigna, 

( c)daaigns 111ith cos■ological or aatrono■ical ■otih. ln the 

rirat. gr oup an included linear dapict.\ona in the ror■ or grat&ai 

in the second one - aigns , generally speaking: in this nu■ber 

eat.rel aign1, solar aigna, pentagr••• and sextagra■a , The 

analysis is useful fro■ point of \fue or clearing up the archaeo

logical character, the ■eening and the deatination or the cav•• 

and the rock co■plex•• in Bulgaria. 

aamtpHXOB888Y8, co 3Hraeroo6paa8YMH KHHBfflUI, q9CfHqao coxpaBHB -
■H8Cff H aaonpBA8Kff81lb18 - ,e , KOTOpY8 88 opHIWK81lT BH K OAHOA HS 

06oco6l18HHlil rpynn. 8Y)l8B880 Dff!b !HUOB BBBKOB - a nHrpa~cKoro xe
P8K'1'8pa , apec,u, r80M8!pHqecKH8 388KB H 388KH C 8CTpOHOIUlqacKHM 

COA8p&a8He11. TanoaoreaenaH H u0cc1t0MnHH 6aa1pym:cff ua cewaBTH
Ka H806paaen•ff H 88 CBR388Y C T8XHHKOA BX BYDOIIH8HHff. TeKHM 06p8-
ao1 BY A06WIHC~ BY)l8.118HHff 0606.eHHlil o6p830B M CHMBOBOB o, KOB

epetHhl.X HB06p8118BBII, KOIW03HQHH H Cll&8!H0-06"8AHH8881il 6ll!OBhl.X 

CQ8B OT tax C p8KHrH03BYI HllB ectpOBOMHqecKHM COA8PK88H8M.
6 

B HSC!Off.811 pa60!8 npHB8A8H8 paapa60!ll8 60K88 A8T8BbHOA KJl8C

CH~HK8QHH ac,pOHOM&qecKoH CHIIBOllHKH, 110,opyD llbl p8BA8KHJIH B TPH 
OCH088Y8 rpyonu: l - 388KB - ac,p8JlbBY8 H C0Bffp8Y8, KO!OpY8 BY 

A~P8BQHpOB81B C DOMOIU>D rp8~1qecKoro H CT8THCTHqecKOro 888BH-
88; II - K8118BA8PH B K8B8HA8pHY8 38DHCH; Ill - IIOMU03HQMB C KOC

wonor1qacK111 COA8Pll88H8M (~Hr .1). KI-on rpyune OTHOCff!Cff : 
1) 3B83,lU,I , llPBAC!8Bll8Bllbl8 ,oqKalll!; 2) ac,p8llbHY8 888KB , np8AC!8B-

18BBH8 uepaceKB~HIHCff o,peaK8MH ope 88HBq1s H.IIH O!CyTC!BBH 06•8-
ro qeu,pa; S) D8Btarpa1111.11 a ceec,arpew111,1; 4) ac,pu»HY8 aa0111, 

BllHC8BIIH8 B BOBtyp; 5) COK!IJ)BY8 8B8BB. Bo II-yo rpynuy BKJlll'l8BY: 

6) 88MICHy!Y8 KOH!ypH, p88A8ll8B8118 88 CBK!Opli C 06oaaaqeaBHM11 qyc
KOB.llllll 38DMCffMB; 7) ac,poao1,111qec111e 888KB C 118ll8BA8PllblM COA8Pll8 -

BMBM; 8) KMB8IIBH8 wao6pell8BHff !108 p8■8!KB C BA016ll8BHKMH roqee•
MM WIM 6ea ,oqa11; 9} KOM61B8QHff 300MOP\11Blil HB06p81t8BHA B p8■8!0K 

■8XIIB!BOro ,1ua; 10} pe■8!KB maX118!BOro !HUB ; 11} 38DHCH 886111!,1!.8-
HIR BSA ~38111 Ayuu. B UOc.t8AB8II, Ill-:r.eA rpynne 06oco611eeY KOM -

0081QiOH.BO-CBff38Bllbl8 rpa~ITK C KOCMOIOrMqecKHI COA8Plt8BH8H, 
Koa-rA8 B 061>eKte uctpeq9m:cH O!A8KI,Bli8 eao6paaeeHH, upeActaB

ll88BK8 !O.llbKO ,oq118MB UH B KOM6BB8QBH C rp8IHT8MB (~ar.2). C81W8 

A]l8BHB8 BB BIIX 10118! 6il!b ffBllffllTCB qscnOBKIIII 38llHCfflH paaaoo6paauo

ro op8,llH8888qeaHff, KO!OpY8 BC8 118 CBHA8T81bC!ByllT O B8llHqHH H upM
M888BHH B Up8K!BK8 DpHlll!HBBlil cq8!BliX CHC!8M. llep8Kll8KbBY8 cayqey 

aauec,BH H B ,llJ)yrax eupoueAc11ex ne•apax8. 1\pyree aao6pea8BHR a,oro 

!BUB wory, 61ffb wa,epnpetHpOBBBY K81 yqactKH 8B88ABOro 11868. 
O!A8llllbl8 88811M, DpMB8A8BBY8 B 11.118CCB~HK8QB0BBOII CX8118 KBK CO

llffPBY8 ■ ac,paa~aue, paa6pocaau 6ecnopnoqso B ne•epax 110111L1asca s 
B p8SKH'lllliX qact!IX nonoct8R, no opMqeae qero aeuoa1o1011Ho 11ou11pe,Mas

p0Batb 11X opHH8A,118aBOCU B ODPBA8K8HBOW:, ac,poeo1111q9ceo11Y o6t>eKTy. 
Uo B8■811Y IIB8BBD OHB otp8ll81lT B8q8Jlb8KA 8!80 DPHMll!HBBOro BOCDPHff

!Hff 11868 I B868CB!il 06"811!0B. Paanqaue npBBIIII HX 0!06pe118Bl8 no -
Bl)IIIMOIIY 0Bff38HY C BX 1Cll0ab30B8HH8M B ~BaJIB'lllhl.X anoxax.(Jer.S a-e}. 
Aeaeor1'llllie aae11a ouscaBli B a■,epa,ype o aupoo8llc11ax D8-8PBX. 

EOK88 BHC■MII 8!8Q B p88Bl!IB ac,poao1111qecKBX Up8AC!8BJl8BHA COC!8B
KR8! o6eepy118BY8 QBKllM'lllOC!B B ,IIBHll8BH!IX B868CB!il !8K, KO!Opas MO-
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ae, 6111!~ 1Cll0~~80B8B8 B ue~sx op■8Bf8lll■ BO BP8•8BI. 06 MOM roao
pll! ■ao6paaea■s, B WGP•8 88111111,-Tlil KOB!ypOB, p88A8~8BIIIIX 88 ceno
ps, c o6oaaaqeelUID q■CllOBillll aeu■CHIIII aueuepeoro cOABPllllll■e. 
(t■r.i a,6,1). Aauor■'llllia ■ao6peanH 10,paqemcir ■ ■8 APJru: llll

ctax10. SH ■OHJPil u08AB88 a11oump7m II uaell!Y8 ■ao6p8au1 u -
~&BJ18p&I ■ ■8118JIJl&PIIIIX aeu■cel. Ta■ ll8np■•ep; 11 92-x IIP••o~IJlllX 
c8nopax (t■r.58) •8pupo11a■o 96 ,oqex, 10,op■a 1epon110 suamcs 
■Hepauau 11pa.ea■• B APJru: Cllyq&sx en ■ao6pa11&n11 ■-8111! WGPIQ' 
p8■ft■■ ■BDllltaoro ,1na, 10,opas 110,peqea,os ■ 11 ao•6nau■■ c eoo
•oNJU,111■ ■ao6p8ll8BIBIIII (t■r.56,B,r). ll01888HU.IIH HIIHHCB tan, 
qfQ q■CllO C8U0p0B IIJ)■ JIOU8KC8 c.Uep8118ll8 B8P■PJ8! IIBIAJ 25 I 86. 
SH 110a, ■118U 0!110■808 I CP8AB81 llH!8~0CH ~aoro •&OllU8. 
J;o~uoe UCllO eauor■'lllliX ■ao6paenl ■1nCT110 a neaepax11 ■ ,n
ae lll,IJ)&&elUI 11a c,eaKBX apa111uol nocJAK~2 17~~,a,oro upenea11a•e-
11■s. 0 ll8~"11X ll8~U8BIBX lyail Oll■A8!8~~C!JJIII 18■■011811811811■1 
88 qiaa (t■r.5A). s,a aan■o~ Ae■■wp1po11a11a u• so OJ'0■8• Tesoro• 
pOAB ~8IIABPIIB8 880■0■ OIIIICBIIB ■ 111,epupe,1po1aaa B n■p■aelcux 
neaepax18• 
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AC~OBODqecue llP8AOT8B.18B■B AJ)8BBll llU&i CIUI BU8!811H B 

OCIIQ'll C■C!flll1 ll BOCIIP■BHH ospyu~aro IIIIJ)8. 810 HARO ■B B8IIO!O
pia IIOIIIIOB■~ rpll\lHOB IIOC■uornecsoro COA8P118UB. Oxaa 18 Bll 
{tar.6) BOUT Clll!J. anapupeT■pGIH SH Cl(IIBB, IIPBACHB.IB-■ caeay 
)UIJI ■ aou. C..aaa ■aoClpaaBa qac,1, CoEDta, oupaaa o,i.a•eaa qepTol 
•actJ. 8BB8ABOro ■eels, 180Clp8118BBBB c■aauneou BIIIUID. • 

BaCTOU,SB paCIG!a 0888888 0 . OABH Bl OCBQIIIIIJ[ BBIIPBB.18111 ap
DOICTpoaouqecs■x ■C0.18AOB8B■I B liouap■■• &O!Opoe ClwcJpO p88B1-
B8HO■• J.ctpo11ouqacll8H CHBOHIIB AOIIBBWNH a■orooClpeau rpat■-
.acmro ■CQOCTB8 1 BBC B p8811H8 8110D. C AJ)yrol C!OpollH B8Cle 0111,18 
oCIMnw ■aoCSpe•aa p88Huwa■ up■eaeu - B OCl"8B CIH8UU AJ)yr ll 

APY~, BO i:p0Bo.1ornecu ouna-..noa. Sta peauqa • aooup■au■ 

OAllll ■ ffX U B8111111 ro■opn OCI ■8B80!BOI upea■CTB8BBOCTI B B8&0-
t0JIIIX o,aoeuax - aa OABO• ■ Toa u aeote cao■ ectpoBooqeoue 
HCIJuatUI 88118'8HH llU■ paa■.lllt 1101:0H■:d ■ P88HUIIX ■epouo
Cffl - tpaulllll ■ Cloarape. Bacoaaaaao -ae AJ)B■ue rpeaep11 11oi.
pauu 6oH8 Aj)e■Ua I CIIOCOClax O!OCSpaUBH. lelQIIII A8llU &TO Ill 

HllJ.II.CI oooCSpaaao CBOH BOBBODOCHB, BO • oooCSpeaao oClnaaa CBO&
ro ■paae■■ • Boaaoao, uo BA8CJ. CllpllB8HOR oua 18 OOIOBBBX IIPHIB 
CloraToro paaaooClpea■R ■a0Clpeane.u.&11X cpai.oTa. 
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IIPOEKTHBHASI CHCTEMA C BPEMEHMEPSIIOII{HMH ~YHKUHSIMH B IIEII{EPHOM MOHACThIPE 
B03JIE ,l{EPEBHH KP ACEH 

KbrnOBA, aenxa • CTOBB, AlleKceR 

B name spe11a oqe111, MHoro Hapac,aer 1111Yepec c HCnWII,aOBBHHD 

ne. ep KSK CK81U,Bll8 nepKBH H IIOBBCrYpH.IlO peKH PyceecKH J011-Sollra

PHH,H8XO,l\ll!CR MHOrO CK8llbHHX nepKOBb H IIOBBC!Ypell,KOropoo roBOPH!b 

0 npHcyctBH8 OABOII cne~aqecKOII cpe)llleBeKOBOII Kyn,ypu. 

Bo BpeMH BSliCKBBHll r.B~ "meoro" IIOB8CTYPH,HBXOA11• lllicR 

B61IHSH A8P8BHH Kpacee 6Wl8 K8p!HpOB8B8 ne. epa 11!282~Ha nony 6Wl 

O!KPH! llpBBl!l!I,111111 nspanenenaneA,OTKPlff csepxy H OpH6B!Hp0B8B 

npH61IH3H!8llbBO BOC!OH - 38118A.llllrepnpetHp0B8B KBR noxopoHBBB 

K8116pa KTll!OpB IIOH8C!YPB.H8A BOC!O'l.11011 '18Cfll R8paJ!ll8ll8llllll8A8 or 

llO!OllR8 cnycKBe!CR B8p!HK81U,HO CK8Dbllllll KYCOK,Hll BOC!O'IHOII 'IBC!H 

IOIUEH l<PACEHCKM 
MAHACTMP 

012345 

M 1:100 

PvlC. 1 

n N' 2e2 

N 

\ 

Cerol(JlR O'leU B08pBCH8! 11nepec K IODOl1>80B8B1Jl ne.ep BSR 
[ll l •L . 

jijl8BHl8 CBBII.UIUl,CK8lliBli8 nepKBI I IIOB8CIYPl.ll0 nopeum pee■ 

1'3ceac111 l011,liol11'8p■R B8XOl(RICB IIBOrD CK8D~ nepBOBh I IIOB8-

c1wpel,ROtOpY8 roaoplSI 0 DPICJICIBII 0)1801 CD811~1'18CKOI 

CJ)8AB888110BOI IIYlHJp!,1 DO 8!111 118CHII.K C0ll8&8BIJl1 P8AI OD8111-

~1'18Cllll oc0(!8BBOC!8I 88B08B8!8DBOR !JP811KOI nou,1111,(!on -

■as q8c1h apDteKtJpaoro aacalltll!B a,oro orpo11Bor0 6or81c,aa 

B8 coxp&B880 B 118llOC!I )10 88■1X .JIB81 . 

Bo BpellR 1cc11e.aosaul 1.11. •maoro" 1111aac111p11 y c.Kpaceu, 

1'3ceacsoll 06 .. Bli (!yna 11&p1orp8t 1posaa8 ae■ep8 11:282 /pwc.1/. 

CBaDIIIIII 11088C!llp 810 D01011 o~pllll8BB8B 8Cl8CIB8BB8B ll8~8P8 

Y HO!Opol 8C!i 2 81U:8.H8 nony BYC8'18BBHII Dp8BIDiiWII napanae-

KO!Oporo B8@1)J1118!CR OBBJIHO o,poJ)llll8BB8H BOI'IIYrocth~9To B8p0B!BO 

11ec,o )IIIH HKOHH,KO!OpBH BOCHll8 llHK CBB!ll,II - ll0Kp0BB!8JID IIOB8C!YpB. 

Haac,peqy ee B8 aee1111eR creee B8XOAJ!!CH 8JllllUICOIIA8llllOB Ot118pct■e. 

llHCK888B8 rano,eaa O C.JIIBC!BYllllBR B npo1111011 WYBl<llHOBll'JIDHol 

CHC!6118,0RpeA8lUIIJll6A C 6WII,lll!IIJI paspe■8B11811 aac,ynneaHe OllP8AeJl8-

HBOro 1101188!8 rOA8.lleX8HH811 C8110ro H8118P6BHH CMH88B C OCB8.8BH611 

nHH8 ceeto.8 cOJJHB'IHllllH nyq81111,npoeHKS1QHB s11ech 11epes oroopctHB. 

CA8ll8Bl,l HC'li!CJIBBHR,OllpBABllB--.ne aepon,eoro JIIIH rOAS KOr)l8 

Olll!C88Blill 118X8BH811 ABIIC!JIYB&ll,K8K H CBB11h ero C ,orl(8 ABIICtBylll{eH 

CHCte11oH nepKOBHHX np&B)IIIHKOB. 

aen■ae;,; /1.1,p■c.1/ c paa111pa111 200I100I60 c11 ,0111pm c88pxy 

I 0p1e11,1poB8B Boc1011 - Sana.a DO .Jl,DBBOI c,opeae. H11,11110c10q

BOI '18011 DOIIOBOro 01aepc11 C xopoae n0.apasae11Hro BSCO'IOD8M 

DllOCIIOro ROl011118 CIIJCll881CR Jep!■lllllll>BO CD81118DBO OWCJplllllllllllidl 

CBlllMIHII KJCOB /pac.2/ . C era BOC!O'IIIOI C!OpollB IIIICSDIA881CB 

088llB8B BR8)l1B8 c uy<11aol 5 ♦ 6 CM I C CpBllJIH Al&llll!po~ 

Dp161111sn_e_DBO SO 011 /a p■c.5/. 
Couaceo eoro u10po1 [ 5,4] 1&11 O'Pll&eBllli9 0col!e110c11 

caanaoro 11oeac,apa IIODO 1e,epDpe11po11a,~ ·aa11 noxopoee&11 

B81111pe.,xpauuae vo■el nnopa IIJ88C!llpll I lll!Cff llJUI IKOBII, 

KO!OP&B 88p0Rft0 IBO<!p&RIIII UK CB8l!ll8,B8-■•~ero 10 &8 calllil 

110B8Clllp. 
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Bo BpellB 8Ba111aa Dpoc,paec1aessor0 DOIO&Blll DoxopollllOI 

K8118pY I OB811>1101 BR8ll1Bli 88118'1881CB 81111DCOBIJU108 0,eepc1we, 

BYC8'18BO B8 88p11118DBOI 8B8BB81 c,eae 1111B8Clllpll ,,.2,pac.1/. 

E118 B B8'181[1,8011 8!8R8 ICCIB.JIOBIIIIIJ! (!11111 88118'18BB ~eirepecBHe 

COBR8)18BIB BpHBIII>BOro Q'18,CBBBHB8Jl■ero C\BBlll,QJI BQIIJIIIIY C 

8llJIIIDCOBl)lllllll OIB8pcH8M.Ero Dp0AOD8Bl8 DOD&A88! B 10'11:Y 

1111c1eoro rop■sosta • sanpuaeue Boc1011 - llroBOctox. 

Cy-.OOIBYJ)llll8 DO Bo.arapcxol seue APBBBIO CBIJ;8!811l>CU& 0 

DP8Xl!l'l8CB011 ICDOIII>3 8801 8Clp0BOlll'IIICXIX 8H8Bd Cp&BBl!Blll>IIO 

xopo■e 1cc119.aoa&BH l 5,6] .Bee 8!0,11ax I BOBB■D1BD8 Bl 1poa 

xpRCIIRBCfBll XJDIOBHX 06BB8B0CTBI 0Dp8A8111ll ICDODBOB8Bl8 

Collllll8 K8B cpe.acno llllll DOCHll8BIB IIIMen Bllp8ll8B.IB B p■IJUlr 

aoa Dpanne 1 , 6enee DOB.llBO■ 1c,op1wcKIII nepHAB l 7] 
Den C)l8ll8BROro BIIIDCOBl)IIIOrG O!B8pcHR B8 !ODKe .J11111 

ocse•ea■a .J1B811.06 81011 roBOpH I p88118Jll,I onepcne /55 011 ••■a-

11111p no (!OIII>■ol OCI I 65 CII .a:,msa/ .510 onepcne OCBeQIIII (!11 

xopoao a pacDono:esllJII B8BC1peqy ero oBanllJII BDBA■Q,01cteR

■;yll 888,511 IO&iKO IOrA8,BOr.aa Co:lllll8 B8XOl(l!CB 88 OlUIOI I 

10H BB 1111811 Coro rnaBBOI OCDM.811 I APYr■e coo6p8ll8BU 

o<!.«iro X8pl!K!epa 611111 npauuol coa11a1h t01IIIHII re011e81'lllclllll 

Dl8B C IO'IIIOCl!Y C8B!&-C8Kl■rpa.a. 

C B!Oro Rll&B8 (!YII 0Dpell811BI BBIIIJI 8plffDBOro aea1opa, 

CBR81il1~8ro 8D'ICOBl.lllll8 OIB8p01H /■nay/ B !O'IIY WCHOro 

/Beeaaero _.Jllll! CK8DB01'0 1111B8Clllpll/ roplBOBl!B Bl81p0B8BBU ~ 



M 1:100 

O!B8pC!IR.Bwui no;icyq881,( Cll81U'm!QS C!OMIIOC!M 8811Q!8 I BICO!II 

A = 114°15' 11 h = 7052' • 

C no»olllldl C!&BA&p,eoll 118!0A11K■ ,on1cae9olt B [ 8) 61U11 onpeAe

ll81W reorpa~aqecK&R AAM88 I ■apo,a CK811l>80ro IIOBBC!HpR.IlO!OII 

no an1,ropu118,onacaBB011 B l 9] <Sun onpeA8Dee 110116B! BOCXOAB 

CollllllB I 88WIQ!,O!BeqaJlllllii C!OIIIOC!l,18118peBBOII npa C01n8B-

D8811811 reo11ea1qecKoro nnaaa.KaR IIOll8B! Bocxo11a Conena 611110 

np11111,o DORBD8111e ero noDBoro AICK& B&JI DIB■elt 118C!8oro rop■~ 

80B!a 8 rp&JIYCOB.Ilpw !88 PBCDOIIOll8B811X 8C!8C!B8BIIX pen8pax I 

IICKYC!B88BIIX O!B8PCHRX CODB8q81111 ;icyq D0Il8)188! npHIIO 88 "11KO

BY" AB& paaa B rOA - 12°r0 118pta II aro cea,H6pH.C D8pBoro 

BarDRAB y HHX AB! an oco6oro 888118818 11 118p11011uo11 K&ll8flA8P8 

c8rO,llBR .Ho 8CJIY 1111 B8pH811CH BO BpellR ~'1HKIIIOBIJJOB881R 110880 -

,upH - 1200 ± 100 D8! a.8. coraacao 1cnpaBJ18811R,y11aaa8H118 B 

(101 ,noeyqa8!CR oq88I, 118!8P8C808 COBil8J188118.IlODBABHll8 COll88'1-

HOro :n;yq8 88 "11108'1" ■118DO oqe81, BBZB08 8881188■8 AllB o6na,8-

neA II088C!llpR.H !8K,K8K B CP8AB8B8HOBOI! lionrapaa noa1111aH xpa

C!IRBC!B8 BO BpellR■allBpeBlll OC068BBO CIIIIMIII, !O BOSIIOZIIO BDllR

BM& nepKOBBOro K8D8B,ll8p8 H 88 8:IK6A88BB08 ll0111C!81ll18 Bpell881 B 

611!8 I CO!ll&Dl>BIIX ~YIIBlllRX !OrA8■88r0 06■8C!B&.ffB80,II088C!Hp, 

KO!Opoll <!WI B YBKOll CBR811 C l:H8alllll OKO!l>811X A8P8BB8ll coo6pa

ll8JICll ee !Olll,KO c xpiC!lllBCHIIII 11or11B.111, a c OAHIIII oq8Bl, llpll

Bl'!Ba RBll8Bll811 B DPIPOA8 - 88C!YDJl881811 B8CBli.A 080 CO CB08A 

c,opoaoll RBDll8!CR nycKOBIIII ll8X8818ll011 Bcex C8!l>CKOX088AC!B8-

IIBIIX pa<So, AJlll ,or11a■aero BilOJlll8 )18peB8HCHOro BBC81188JIR 9!1X 

,epa,op■A.Bo, uoqewy 1111 CBR811B8811 A8AC!BIIB ODIIC8B80r0 116X8818-

118. C OABOII 19 C&IIIIX BBllllHX xpMCURBCKMX DP88ABMKOB - CPE'J!HJIE 

I'OCilOlllll!,ot11811ae110e 2oro ~BpallR.B cy■11oc,1 vec,eo8 9aceaee1e 

88 CBHBII.Ballll ere !Olll>KO C llll8B811 Xpac,oca,a C nepBoA BC!pe'III 

811111 C B8C80I, C IIA88 B8C8888ro 0'11111.8818 .BoSIIOIIBO, q10 'ISCU 

o6pRAOB BO BpellR 8!0ro np88ABIK8 <SIUII 881IIC!BOB881,( O! 6111SKHX 

K a,ol anoxe roA Ra11qec,.aa,BC8 8~e peaoe1pym■1e B coa9a9111 

111pooQ■eB111 CP8AB8B8ROBOro KJ)8C!l,8BIH8. 

B HK ODP8A8ll88BOII 1101188!8 CODll8qe!dl lcy'I DPOBIK&D B D0li;J!8-
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® N::CTHblH 

8° rOPM30HT 

P~C.2 

11808 ll8B!panaoe no•1111ue ClaUI,BOl'O meacftiPB ■ DOIUIAU RB 

IKOIQ.BoSIIOD0,8!0! )l8ll COBilll)lU CO Cllllpn,11 DHOpa IIOBBCUl-

pe I Xp&IIUJl■e m11111 BB DOQ CIDOD31P0BIIH ero CSeccEpne 

OCB8)181111811 ero .ua:a CoXIIIIOLO!CYCHJIO,O)lllllllll nac.,IIIIIIX CB8)l8-

ad o6 8!011,KIIII I O!CJCHJIO 118110l'O - u<SJ», Dp8ltlllft0l'O HB8B

!8pB 88 D03BOE18! CJ8Hl, cnenp npe)l]IOBOl:IIDI O!B8~ Bil 

B8P0S!IIYO SIIAB'll,:a&IIODIIO- OIIIIC811BOI flllllllHllBIIWlol CIC -

!8ll01. 

Ilp■ pea:oec,pJlll(■I IIOll!BT8,CBS3a8ROl'O C B8lliQ88111111 npearo 

come'll!oro CB8H BO BpellB BOCXO)l8 Collllllll C IIIC!a C TO 1:8 

C8111id KOOPlDIBB!8D,KIIII C811811 B8pollHBB QOQ'lllll8Cl, llll!& 6 

asryc, .OB& co CBOel C!Opc,811 COBQ8Jl&e! C )llle• B IIIJTOpo• Dpa3)l

!IY8!CS IIPl!OliPADHa I'OCD~,one )lelC!BHOIIWIO :aceeapollJIJII 

npas)lllll cusae c Ol:QBIIJl811 6oraTOro ypoa:ae B BOIIQII a,n. 

B 38lllDl'lllue,ea OCBOBB !811 C)l8llllBBOI r■DO!OB8: 

- Clll'l1811B npe)lllollOUBIJI o c,-icHJ-81 • npouo• tJIIIIIIIO
ean.eol CIC!Ollll,ODpll;JlllllllJlll81 6onael !O'IIIIIC!a B8C!JIQIIBIIII 

0Dp8)l8ll8BBHX mlllBTO■ l'O)lll /npB pa6o!O C0~8- BU810l8P8v/, 

- 0Dp8)l8.,BH .,DlJDI_ camro ■BlllpeBD,CBB3IUIIIIIII C OCB8118-

Bl811 DB& CBe~ COD8'111111111 Q'laU,npnlPDIS ..... qepea SDDCO-

Bl)lBOro O!B8pcHB B IIOC!O'IIIOI CHB8 csanaoro IIOBBC!llpB; 

- BH'IIClleBII scpoHBSB Jllll ro11a KOr)lll oru.c8JUIIIII •xann 

A8ICH0BU.Beposno 8ft )llll <!HD CBB88IIBIID C XBJllll 6ollllllD 

penr■esBIIIII npas)lBU81111 - CPE1SIIII l'OaIOll!E ■ IIPl!01iP&BIIIB 

l'OCDOJBK. 

'6118roll8pBOCft: Ilpl OCJ.,C!UIIB■I 8!01 pa6o!II U!01Jl,I IIC!J)O

!UI nonce D0Bll181118 I: DOll&JIDII K.)llll'IIIBB I CDllll&OaJl'OB Ill[ 

"Ilp1cta•, PJce .ltaJr DP• Dpe)lOCUllalB■■ nep11088"8D&IIX Cll&)l8ll■I 

o c118l1Nlo11 meacu1pe,t811 a:e ■ np■ oCSCJJQl.ee■■ peay.■Mnoa. 

06e »c811 HOii ou 6osEpa.leo CS.aro)lap&. 
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lleHKa ltI.rnoua - llellJIY88pO,llll!ill CH!Y8UHOHH!ill uea,p - IIKH 

BonrapcKan aK&,lle11HR aayK,60)) c,apaa Saropa 
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BonrapHR 



IlP AHCTOPHl.IECKHE ItlCCnE,lI;OBAHHH IlEII{EP B UEHTP AilhHOJ,ll CEBEPHOJ.ll Bo nr APliU1 

rgpr os. BeHUHCllaB 

CIPA!tTOPll'tttl!E S:fi\#P89t1P!N nmce 8 UDtIPMHOi 
CA£PHPI §OACft'lt! 
■--NCIIH · rop .... 

Bo •P-- • PXMA•~ ...... 1110c11u••·- · n•ep M CIC■At,IIWX ··

•••• • tt•TP••.,H■I C•IIPNI i■Ar■pw• ■hapya...._ N■X■AX• ,c••• 

A■1"ua.ony .... • ""•" .. ,.,. •t5•'ht CS.AM ■&IT■- C ,,..4".Ta 
A■ 5pa ...... r • • • •• npeTJl■eNIIII c■•-- :l■■Jlll(MM tt■IIH- 5-A 

.,. ,.••T■111.,cn■ npaaoT■p1uceac■r• 11■-••• ns-■u• a p■ay u 

,..,.,H•I I nep■ON■lf■Aa.KOIII ee511MIC■ n••P " CIC■llbHtlX H••ec•~Tpo

~ AMCb aMIIMll•,PMIIMCb A""- M K■NaA-,A■Jl■ANCI, CT---nep■rop■AKM, 

MCnOAblD■■ll■Cb r11MH■ All~ Ma rDTO■llett••· K ep■-ttec«M• C■CYAO■~ 

U ttnt;.,ac ■WA-■IOT H■CM■llbtflleJ)tlcyHICM M npeTDnMCb"aH" • · IH■•o• , 

015:H■pya•ofllll ■ AOIIMH■ ~l'PHMK■ ,H■AA■H .... ■ CIC■llll,._t■ATMIIMIII,■ tpa

~•Mll•'# 

Nrp■ ... 'feCICM ■ .......... Op■AOOT■■IIAIIT ■■JIIIIID■HOCTI:, AJIIII 1So11■ no11HeA 

M T■~HOR MHTepnp■TA&tMM MT•PIIIIAO■ M AAA pq p •MftlA ■onpeoe■ ,ceA

~ • HHWX C X•P.•T■PMCNMal 3n■--, .. ~• •MNlitX O ••P&KT■JMOTIIKII ,ne

.XM,aCHO■aHHal ... aaHATNA .. M P•IOAl•tAYXl■HOkYA~Typ■-=n•ftllPO•K• 

n■MTHMK■I noMr■■T OtUtJCpeHMIMp■llh • x C ■MIA■nuo•• ■l!h,.TaNM 

buUHa-AyNaAcara llacaaAHa1' 

Coepe11eHHYA IIMOB8K 11Bnll8TCJI npoA)'K'rOII He TOllbKO 0Kpyaa11-

11,eA ero CP8AY, HO H IIHOrOB8KOBHOl'O pa3BH'l'HJI.BO Bpellll apxeonorH-

118CKHX paCKOnOK H HCCJl8)10BaHHJI ne51ep H CK&nbHYX Teppac B UeHTpanb

HOA CeaepHoA BoiirapHH OC!Hap:yaeHW HaXOIIKH , CBll,ll8T8AbCTB)'IJ.H8, 

IITO OHH C!WIH o6HT8811W co BP9ll8HH naneOJIHT8 )10 CP8AH888KOBbll 1 • 

3a BP8Mll caoero npOAOnaHTMbHOro paaBHTHJI 118.11088K OK83YBan 3Ha

llH"t8nbH08 BJIHJIHH8 Ha OKpyaSIIIO'I) ero cpeA)'.Bll8■8T8JlbCTBO npaHC

TOPH118CKOTO 118AOB8K8 npHB8JIO K 3H811HT8Jl~HIIM HSll8H8HIIJUI nepeo

H8118nbHOro BH)la ne11,ep .CTpOK/IHCb all/lHll,8 , B03ABHrMHCb nperpB,IIHYe 

CT8HH, KOnMHCb llllbl , H3 KO'fOpblX C!panacb rnHH8 )l/111 npOH3BOA -

c tsa K8P811Hll8CKHX COCYAOB. 

061>eKTOII A8HHOA paC!OTbl IIBnllllTCJI ne.epu, B KOTopwx o6HT8A 

~P8MCtOPHll8CKHR 11enoBeK, pacnonolieHHYe no HH&H811Y T8118HHII pex 

liCK8P, 00811 H BHT . 

ne.epa• B 118CTHOCTH llop8HH)1a 2y Ce.118 lolyceJIH8BO JIOB811CKOA 

o <IJ!aCTK, 

OHa pacnonoaeHa B 5 KM 11roaana,11Hee cena Ha awcoKow CK8Jlb

HOII BeH)18. y ne.epu HeC!oJJ b■He paa11ep1,1. Se AJIHHa 3?11. ■HPHHa 311. 

BIICOT8 2,2011 (()(!p.l) . OepeA ne11epoA 04>op11.11eHa CK8JlbH811 MOIIBA-

K8 AJJHHOA 11 , 5 11 H IHPHHOA 5,1 ll.4aCTb C'l'eH Bl,IJIOn6neH11.Ha nno-

118,IIKe HllenHCb H Ka11eHHlle neperopOAHlle CTeHY, paapy■eHHble npH AO

~YB8HHH K811HJI. ApxeonorHll8CKHe paCKOnKH ne.epu B 118CTHOCTH lolop e -

HHll8 no11or.11H BYIICH8HHII CTpaTHrp9AOIIH H ABTHPOBKH KYJlbTYPHblX 

llJlaC'l'OB.06HapyaeHY TPH nnacT8,0THOCII.H8Cll K n03AH811Y xanKOA~TY, 

;>&HHeA H noaAHeli C!poHsoeoA anoxe. 

PR:121ISTORIC RESZARCBES 01' THE CAVES m IIIDLIJID HORTH BULGARIA 

Ventsislav Gergov 

During arbhaeological r esearches of the caves in Midland Horth 

Bulgaria finds were discovered ,which were a pr oof that these lands 

had. been inhabited from the palelSlitthic period to the Bronze Age. 

During t he prolonged evolution ten have been cot onlJ' a product of 

nature , but t h ey hav e worked an it. . 
The interference of th,j,rehistoric men l ed to changes in the 

original aspect of the caves and rock sheds . The have built dwellings 

walls , made pits and drains, they have used thecla1 for making potte

ry. The rock drawings,leUna in the valley of the river Tchernelka 

and the rock sanctuaries of the Tracians are very interesting. The 
finds and the a natigralbic data trom the caves give possibility for 

move complete and strict interpre•tation of the subjects and ansv
er a lot of questiona about the cllaracteristics of the epoch, the ma

nn.er of life. the crafts and spiritual cul. ture. 
the dating of the finds help the synchronization with analogous 

to them subj act in the :Balkan- DanubAan area. 
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I CTPOHT&JU,H~A l'OPH30HT 

Bo3HHK H8 CTepllllbHOA no1111e,06pasoB8HHOA rJJHH8CTO-KOpHt1He

Bblll M8CTOII 8CT8CTB8HHblX MHfllllJ!bTPHP0B8HHblX O'MO&eHHA HQ AHe ne

aepbl. Ton1111Ha - o.~4 11.YIIBCTOK 
0

6W1 npe,[1BapHT8nbHO Bb1P0BH8H.Hai!Ae

Hbl K8P811Hll8CKH8 COCYAY H Pl'll8H'l'bl (o(!p . 2). KOTOPY8 noaBOJUU)T A8-

TMl)OB8Tb ropHSOHT noSAHAII MBAHOK!WeHHblll b8KOII (3600-3200 JIST AO 

Ha■eA spbl) • HaXOAKH A&llT B03110&HOC'l'b CHHXP0HH3HJ)OB8Tb 0 01>SJIT C 

pilllOII noceJleHMA 8THOKYAbTYPHOro KOMnJJeKC8 BTopoA nonOBHHbl xan

KOJIHTa KpMBOA0.11 3-C8JJ~Y1<8 4~6y0aHH . ff, pacnonoaeHHIIX Ha TepHTOPIIH 

UeHTpa.llbHOII H Ceeepo3ana.o.HoA SonrapHH, llroaanBAHOit Py111>HHH H Ce

eepoeocro11HoA DrocnaeHH .Uo&Ha npoeecTH napan.11enH 11e11AY HHIIH M Ha

xoAK8llH H3 AeB8T8■KOR ne1,epY 6 , npaHCTOPHlleCHOTO noceneHHll Y ce

Jl8 TenH& ? , KpHBOJIOAa S ,3811HHll8 g ,CaJJJ<yllH lO B i'ywl>HHH H SyC!aHH 

Xy11 I A 11 B Drocn&BHH. 

XHHYC 11811A)' X8JIKO/IHTHUII H paHHe0pOH30Bblll nnacTOII Hll88T TO.II- · 

LlHHY 0,16 11 .0H CBH)l8T8AbCTBY8T o(! OTC~TBHM 3A8Cb &H3HH H8 onpe

A8A8HHblA nepHOA epelleHH • 

II lillJllll!IHUll l'OPH30HT. OTHOCH'l'Cll K paHHaR 6pOH30BOi\ ano-

xe (3200-1900 neT AO Ha■eA apbl). TOJJi.HH8 nnacTa 0,32 11.Kepa11HK8 

pa3H006p83H8 no ij)op11e H opH8118HTY (OOp.3). loloaH(o npoeecTH TO\IHY8 

12 13 
na_pa.11.aeJlH 11ea,11y Hd II Y.epaMHKoli H3 r.larypbl ,AeeeTaaxoA ne11epY , 

SueHCKOit 14 .CHHXPOHH8 c K)'AbTypoi\ oaepo 
15 

B BonrapHH, Ko4ocj,eHH
16 

B Py111>HHH H KoCT0.11811 l? B DroCJl8BHII. 

11 I !;IIJ!Hli;Hb1R l'OPH30HT. AaTHPY8TCII n03AHHII 6poH30BYII B8KOII 

1500-1200 J!8'1' AO Ha■eR apbl) .KepaMH118CKH8 COCYAY yKpa■eHII ape-
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3SHHW. II H9!0.'!0?liU ODHa:Aeu,·oL< (o6p.4i. tiaxo111111 CilHXPOHlili C ,>H-

,IOll OOl>aKTOB B tior.rapHH - IL10li;IHBOII 
18 • C8AOBl\e:J 

1" . l(py::JOBKl.\o?,1"() . 

~eee·..18.DKOh 081lepoH ;!l .d t'yirll,HUH C iiYJlb'I'Y?Oi1 ·rex 42 , ::>KWH;tt., ,J, ,Ll0-

D008Hl\Y i 4 , Be,>6.llttoapa .:5 11 1(1,:,Ha ,o 
06Kapya9Hlll,le H8X0,14KH, ,QaT"d,>0B11'1 H CHHX!J()HH38.llHJI C PH.QOll o6eK

'108 D3.ilK8.JJO-AYH8KCiCOro tiacceHHa nouOf'.3&.l'I' BWICHeHHI> PflA8 npo0.11:elt, 

CSH3aHHYX C pa~BHl·Heu , pacnpoc'lpaHeHMe.ii H 1~c:MJ,yHmuu"He1i Oi)SHCTOp H-

\l8CK01'0 ll:8Ji088Kc:L. 

ni;;&Jll,J>A "rhHIIHA li>'ill(A". haXO)\HTCft B03Jle C .Ga)\oee11 B llne

seaCKOH perttoue H l KU :Ol'0-3ana).\K88 ce.na Ha CRWIHCTOW Jletto:.a 6e

µery peK11 BaL lleg,eµa ,iacno,1o~eHa u TPY.QHO ,1oc1ynuo11 "ec~e . OH a 

ltueeT ,1488 0TaJi8 C IIHDOKl!t.lK, C)'Xl<!llt H y1106HUJJ,< W1J! .,.,11,ft 3BJI8.JK. 

W epellll 30H,llBli8 OllnH aaperHCTPIIDOBBKli ,1\88 aMna i 06KTaH:UI ~e

t\;D"-
1 l'Oi)K30i!T )\BTHpye;•cft µaHHl111 X8JIK0,1KTO..I 14200-~oOO J:8'1' AO 

Haaer, 3DY) .Ke;>BMhKS xapa.:Tepua ,QJia PaHH0XBJ;J!OJHITHOii rpyn11u l 'pa

,ll0111Hlll\8 2'7• iKPB• eHa epeaaHrlYLI OpHaJ<eHTOlol I oop. 5 ) • 06uapy•eHHlie 

MeµHODa, dlHil)c)Cbl , opy.qHH 'IPYA.a h3 KaUHfl, iq)eaHH,KOCTH H pora >ib

Jjl!JlfCft ,QOh838T0JlbC','B0 .. 301,l.Se,ll8Jlb\10CKO-CK0l'OB0).'18CKOl'O xapaK~epa 

aKOHOWKKH 06HTBTe11eii ne,.epY 106;:, . 6) . Haµaey c l'PY61i:.IH COCYASUK 

Hal,\Q8Hl:l U COCYW:,i '13 xopo■o OI.I.H.6HHOh rJJHHbl, C'AeJl8hHl:ile Ha roH

ttapHOM Kpyre, C f •Jl8,14KO~ noeepXHOCTbtl,YJ<pameHHOK l'\)8<{,HTOII H 

H8Pny60k.Hlm. K8HeJiDPa.MH. 

11 I ~i)H30HT O'l'HOCHTCft Ii no:,.1111e6poH30I>01'jl d0KY . J.le.,ue H ,W!ll'

ueHTBPHble K8PBI.IK'l0CKH0 COCY,41i CB/"A8T8JlbCTBY-"'T O npo110.,~IIT8Jlb

HOCTH 06HT3HHH ,1e11ei)bl B oTjl anoxy. nepHOAH~HOCU OOll'i8HeHri ne-.ep 

B panoue H860Jlb■Hli,t t·pynnauH JllOA8h CTBBll'I' PM aonpocoa, CBl!3BHYX 

C 3TH'1 HBJl8HH011. BepOftTHO npH ,QHHBMHKe pa3BHTKft '!'Or,Qa■K8l'O o6-

118CTBB PM ,llaKTOpoa npHBO,QKJl K HCOOJ!b30BBHHIO neli,ep - epaaeCKKe 

HBna,QeHHft,npHpo,QHble 08,QCTBKft K anK,QeMKH.a'!'o xapaKTepHO K ,IIJ!ft 

ne1tep B JU)yrHx reorpa(ll Hll8CKHX paAoHax BOJ1rapMM 

nBil!EPA AAilJIYuJKATA . 

PacnOJio&eHa e 4X (11eTYpex) KKJIOMeTpax 10ro- 3ana.QHee ce11a }le

eeHI.IH IJJ!eaeHCKOl'O perHOHS Ha BYCOKOM CKBJlllCTOM B03BY■0HHH "llap

KOBB LIOl'Hlla" .Otta C8W8JI 60JJb■8JI H3 ecex KCCJl0AOBBHHblX B. UeHTP8Jlb

HOA CeeepHolt SO.JI rapKH, ee ,IIJIHHS 200 u, ■HP HHS i2 u, BY-

COTS 11 Ll.flcCJie,QOBBHHft nOK838JIH,'ITO ne1,epa 6wia 06KTB011B B 

nepKO,Q 003,QHero X8JIKOJIHT8, PBHH8aeJie3Horo 88KB H aHTH'IHOCTK . 

CoxpaHHHHeCI! aepHoaa, KBMeHHYe H KP8LIH8BY8 opy,QKft CBK,QeTeJib

CTBYJ)T 06 3KOHOIIHK0 HBCeJieHHft KOHl\B 118,QHOKBlleHHOl'O B8Ka(o6p. ?) • 

ne1,epa Xal!,QyaKaTa 6wia epe11e11uu11 y6eu1,e11 tteJioeeKB H 60Jiee 

n03.QHeii anoxK. 

06uapy•euuue Haxo.QKH co6paHY e nepao11 38Jle, pacnoJ1oaeu-

11011 y BXO,QB, KBK ,QOK838T8JlbCTBO, 'ITO aTa 'IBCTb ne1,epu HCOOJlb3)'88-

JJSCb H81!60Jlee KHT8HCH8HO. HCCJI8,QOBBHK8 HBXOAOK 00380Jlft8T CBft3BTb 

HX C HBXOAKBIIII KYJlbTYPbl KpHBO,QOJ1-C8Jl11Y11a-J;y6aHH, H C H388CTlllillK 

06b8KT811H,CHHXPOHHWIH I l'OPH30HTY ne1,epu Y Ce.Ila IIYC8JIH8BO.Ap

X80JJOrHtt8CIUIK HHB8HT8Pb KJlJlllCTPHPY8T BliCOKYJ) IIBT8PH8JlbHYJ) H A¥

XOHYJ) K)'JlbTYPY 003,QHero X8JIKOJIHT8, noRBHB■YIDCR 6Jlal'O,Q8Pft ne

XOTHOIIY aeiili.11eAHD, H8TYP8JlhHOIIY 0611eHy,11eT8JIJiyprHK 118,QH H ycH

Jl9HHD KOMM)'HKKBIIKH 118IIAY IIJl8118H81111. 

HCCJI8AOBBHH8 noCJ19,QHl4X -~3 l)B3BHTKft npaKCTOPH'l8CKHX K)'Jlb

'l'YP,· ,QOK)'ll8HTHP0BBHHi1X 0611apyaeHHWIH B ne .. epax •KJllll,HYIIII ropK-

30HT81111, noworaeT B_WlCH8HHI) npKIIHH,KOTOplle npHB8Jlll K 3TOIIY npll

C8J18HH1>. 0TpKl\8T8JlbHYII 110118HTOII npH BWICH8HHK KCTOPK\18CKOI! KBP

THHY aH3KH npaHCTOPH'l8CKOro '18JIOB8KB ftBJIR0TCI! KJ18,QOKCK8TBJlbCTBO, 

HBPY■lll)l,ee CTPBTH~ acex HCCJl8AOBBHIWX n!llll!TKKKOB, B3Pli88-

HH8 'IBCTH CJl8JlbHIIX 11ifc11soe K YHHttToaeHH8 KYAbTYPHO-KCTOpH'l8CKO-

. ro H8CJl8ACTB8. 

HACKAJ!bllu6 PhCYHlii1 

jl CBJla ropTaJIOBO Ha BliCOKHX CIUUIICfllX oe.,erax pea 'iep-

HJIJIKB o6Hapy•eHY HBCK8Jlblll,l8 PHCYHllll.'laCTb llX ooy6.Duu)BBHa~~nCC.18-

,QOBBT8JJH HllelOT P83JlK'IHOe IIH0HHe OTHOClffe.ll>llO AMIIP(>BD • IJ(>8All43-

H8110HHJI PHCYHKOB.0HK ,Q8JIJITCb HB 3 B11,AB: ~. 300UOp

,..ilY0 K cxewaTH'lHbl8 (oop . B ). 1i306pa.11ell1llle UllOIIUll8 - Olle&ll,cep-

"",JIKCHl(bl H .QPYrHe - CBft3BHY c Jly.lbTOU COOTBe!CTBYD{llll 60.lecTB 

H npell,Ae acero C K)'JlbTOII OXOTY II CKOT090JtCTBa.CxeMll.'N'lecD8 11300-

paaeHHft CBK.Q8T8JlbCTBYiOT O BHCOKOII )'1)()B119 a6cTpan110ro -..eWlft, 

P8JIKl'H03Hi1X eepoeaHHftX K 3CT8TH\10CllllX norpe(itlOCTU D C03AS'!e

J1eii .JIBTKp0BBTb H8CK8JlbHli8 PHCylUlll 11B 3"0II STane !PY.-;IIO• OCSuap~ 

adlwe B pal!oue 06beKtY OTHOCft!CJI K nePllOJIY OT He0111T8 f/,0 Cl)EIAIIO

B8KOBbff. 'i'exHHKa H IIBK8PB K306pa.t8Wlft D01183WB8DT ,lffO pilCYJl]Ol c.ite

JIBH.hl B pa3JlK'IHYe anOXH • Hcc.ae,QOIIBHll8 CTpBftl'l)llj;I II oco6emiocTeii 

H300pa.ll0HHft Tpe(lyeT speweHK II Ha,Q8IIHIIX napaueaea AU flO.IY'{eHHB 

KBT01'0PH'l0CKKX pe3)'JlbT8TOB. 

0CHOBH8ft 'ISCTb PKC)'HKOB BYl10.IB088 Bwp03/1HtreM P.e OCTl]Wll Ope,11-

W8TOW 8 CfUUlbHOW MSCCHB8 KJJH HapH.COBaHa yr.1.eM.Ke6o.i:ha8Jl RX '18.CT• 

(oop. 9) H8PHCOB8H8 68JIOH KpaCKOll,eepoa,110. 1ffK1U,IIK lll,!lllO II H300-

paaaeT llHBOTHIIX. K03JlftT8 • l'HCYHKM paCD0.10ll0BW 1111. CK&lbHOII IIBlleCe 

a 3 < Tpex l weTpax o, 38llJIK . ato nowor.10 Ill[ coJql811ellJII) OT DpHpOA

uux H aHTponoreHHYX pa3py■eu1t8 . Sy~e IICC.10Jl.088HIIJI STOI'O o6i.e•

TB AOJJ•lll,I conpOBOa)\8'1'bCft KOIIJUl8BCHWIIII KCC.19AOJl8B1'lDIII paiiOHB B 

apX80JlOrHt1eCKOM,CneJ1eonorM4.8CKOW H IICTQpiiNec&OM acne.nu A,IJl 

BWICH0HKft npoHCXOII)leHltft ,,QBTHp0Bl<Jl II npeJUla3H8118IIJUI STIil[ ~\iJIYHII

KOB KyJI bTypbl. 

BonDOCli OOHTBHlUI ne1,ep B UeHTp&lbHOii Ce1181)Hoi Soarap,oi B 

nPBl!CTOPH'10CK)'iO anoxy T8CHO CBft3BIIH C IICCJlll,I.OBllllllllllJ( II peay.tbTB

Tllllll pacKonoK neo,ep e 60J1rapHH. Hs )IBHlll,ll[, JIOTOllW'l ooy6.liooBBllll, 

110•110 C,QeJIB'l'b H8KOTOPll8 061,He BlillOJlj,I: 

1. ne.epbl 11 CKM !>Hble HaBCCbl 6H.IH 0Cill.T4el61 nepilOAJl'{ecBH OT 

Cpe,QH8l'O 08Jl80JlK'l'B ,QO &0Jl83HOl'O 88KB. 0plNHHl,I 3Bce.l0Hllll 80 B1,1BC

H811!,1 ,QO KOH!lB. BepoftTHO , a,o CBft3BHO C nl)ll'l)lll8ilH lll)lllll')llffe&bHOl'O 

xapaKTepa - IIHd83KR.QPYrKX nJIBll8H,np11Jl(),Qlllle (Se,l;.CTBIIJI II 80IUl0M:'1il. 

2 . BpeWI 0611T8HHft CpBBHIITe.tbHO lll)BTKO . ato OObBCHllEITCB uenpHC

noco6JleHHOCTblO K nJIOXHIIK ycnoBHIIIIII B 081,epa.I A,ll8 nprmra 00.lb-

■IIX rpynn JllD)IBli. 

3. ne1,epY 6wi11 np11cnoco6.teHH IJl)BHC'l'Opil'l0Cl<IIII qe.1oaem11 .11,&R 

aH3HH B COOTB8TCTBHH C B03110KHOCTIDIH,BO!opw;,tl OH pacnO.IBI'a.t AJlll 

HX 6JlaroycTpoAC'1'B8 - CTpoKte.tbCTBO opel"ll8,IIJllll( CTeH, dl,ll)BBHII

BBHH8 ytt8CTK8, CT0H K OOJIB, /10.18.IIICb H .18CTIIIIQII . 

4. Haxo,QKK. CBR38HHYe C npa11cTOp1NecK1111 HCKYCCT- ii pe.1111reos

HWIH eepoaaHKftllK HM8IDT 06(1J1e CXOJJ,HYe 'leptll ii 8:BJlRi)'fC/! BypaJl8Hll011 

A¥XOBHOli ,Q8ftT8nbHOCTH np81!CTOPH'l0CKOl'O qeaoaee. 

JIH'l8i)aTypa 

HcCJie,qoeaHKft ne1,ep e ;.,artoue couep■iu cau !IBtop. 
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~ 
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1!148, C . 26-62. 

4 
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lumina noilor cercethi.-Bucure,t:1., 1961, 120-}}7. 
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IIOIIhITI<A Bhl51CHEHH51 CTP ATHrP A(J)RH CPEAHEBEI<OBbIX HACI<AJibHhIX 
PHCVHI<OB-rP A(J)HTR 113 CEBEP0-3AIIAAHOPI BOJir APHR 

ACDAPVXOB, HHlll<O 

JllUI 118y1JBIIB.II CP8M8B8KOBHIIX Oon:r8PCRBX H9CllBJll,RliX pacy1111011-

rP8411TII, oanma.11 IJ8CT KOTOPIIX BllrpllBBp&Ba B ne~epax, ycnemuo BC

QO!ll,SYllTC.11 118K 0011!6IlPIIB.l!Tll8, TSK ll H8CT88J18pTHll8 IIRT8p,IIJICIIIIIlllll

B8pHlle K8TO,!Ol. HmyTC.11 HOBlle ll8TOJ111 H cpe,llCTB8 .D.ll.11 esyqeHJl.11 np»no

HBBOII T8XIIBKB rpaBBp0BKll. J<ORTyp 118JmOro rP841BT8 IK88T oapa.u.e l18H

BYJ) IIB.IIJIH.IJ.Y9l!LHOCTl>, 0608!1BIJ8HH)'ll OCTp&811 IICDOJU,80B8HHOrO pe811S 0 

Ha noBepJ:HOCTI CRIIIIII OTliBIJIB CUA ■IIHIIUIII 4lep11y ■BCTpy111a,a co 

11011111 IN OTJION 111,111111■.IJ.Y■ lll,IIJ,IIII IlpJl8H8Ka1&11, '!py,ll,111 IlOBTOPJIIIIIIIII 

B .D.PYNJII c1yqa1. llo ero CDl!l1$11JICKIII OCOdeHHOCT.IIM perlCTpapyeTC.11 

xapeKTIP npocj;ll11.11, KOTOpll IIOllHO CllCT8118Tll81poB8n no TIQ911 ll Bll,11,1111. 

HCOU.D.OBSBJl.11 B STOii eanp&BKIH.H ,ll,IIDT BOSIIOllBOCTI, HB!)SOU' C .IJ.PYI'IIIIII 

8Cll8KT8111l llBJIJBOro IlOICKS, npoBCTIK8lll!lllllll 18 TEXHBRB rp&Bllp0BKI, 

JCT8HOBITl, II CTp&TJrP8Pll cpe,ll,118BeKOBHllX rpapTII . 

Ha KOlln&KTIUlX n&HHO 118 H8Ill!8CTOB81UlX PBCyHKOB TOIJKII nepece

lJ8HII.II OT.D,elll>HIIX KOBTYJlOB .IIBll.llllTt.11 8118118HT81111 , onpe.D,8Jl.llDl;JIIIB IlOP.11-

.D.OK rp■BllpOBllllo 0BB .IIBIU!llTC.11 yCT81!0BJl8BBlll& (tsKTOp01! B KOTojlciM 88-

KO.D.IIJlOBS!IB IIX nocne.D,OB8T8Jll,BQC~L, nponec II IlOP.fl.D.OK IIX 1!9B0■8Hll.11. 

Pacn1J8CTOB8Blle rp&cllllTB nov.or aeT YTOIJBBIIBll IX xpoHonorBH . 

l'HCYHHH H CH"8onHll8CHH8 3H8HH-l'P8~11'lll, BYl'P8BHP088HHlle a 

H8KOTOPllX ne111epax, CKaJlbHIIX Haaecax H Ha pa3HYX apxeonorH11ec-

KKX nBII.IITHHKBX Ha Teppll'l'OPHH 6onrapHH,all31laBDT onpaa.u.aHHIIA HH

Tepec H 3aKHIIBD'I' ace 6onee aa&H08 118CTO a HayKe KaK Ha.u.ea KllH 

HCTOPH118CKHA HCTOIIHHK.B 3H811HT8nbKOll CTeneHH yae ocae-.eHY npo6-

Jl811Y npoHCXO■.D,8HHll,CO.D,epaaHllll,XapaHT8pa H 3H8118HIIJI aTHX HHT8-

P8CHllX H HenpHTll3aTenbHYXna11.11THHKOa,npH nOIIO",H KOTOPYX cero.u.-

H.11 lll,I ycne■KO 110■811 sarMHYTb B AOlla■HHH H 808HHYII 6YT npoc

TOl'O cpe.u.HeaeKoaoro 11enoaeKa, no11yac,aoaaTb ero IIHpoaosspeHK8 

H ero OTH0&8HH8 K OKPYJIBD .. eyY IIHPY l. 888,118H nopJ!.D.OK H C8Pb8,8-

HWI HS)"{Hwl no.u.xo.u. a HX HHTepnJ18THP088HHe-H3a8CTHa 6JIH30CT !'Pa-

\llMTOB 6onrapHK C aHanOrHIIHYIIH nBII.IITHIUUI.IIH KaaKaaa,UeHTpanb-

HOll AaHH H CH<IHPH2 • B Ha)"IHOA nHT8l)8TYP8 l'PB\llMTY onpe,11eneHY KBK 

HCH)'CCTBO Hapo.u.a, cy-.ec,aoaaa■ee Pll.D.011 H H838BHCHIIO, a HHOr,118 H 

a npoTHaopellHH c Tpe6oaaHHllllK H 38KOH811H O<l>KI\HMbHOro HCKYC

c,aa- npaalll,8r0 K/lacca 3 .YcTaKOBJ18HO, IITO PHCYHKH-I'l)8\llMTll npHCy

",H pa11He11y nepHO.D.Y 6011rapcK0To rocy,11apcTaa,Kor.u.a ace e•e xopo-

1 0 COXpaH8HY no119.D.CKH8 TpB.D.HIIIIH II KYJlbTYPB npo,o6onrap.B npo-

118CC ltOKConH,lllUIIIH 60J1rapCHOA HBJ.IHOHaJlbKOCTH, HCK)'CCTao rpai!)H

P0B8Tb Ha KSIIHB npo,110.Hae, pasaHBBTbCll,pa3aHB88'1'CII H no3ae.Ha

AO OTM8THTb, IITO Ha)'K8 H3a8CTHll II no,11o<!HY8 npaHCTOPll118CKH8 

npOll388,118HHJI, aunonH8HY TOA ae T8XIIHKOA, HO C)'ll.8C'l'a8HHO OTJIH1,18D

",H8Cll OT BY88YJ10ll/lllYTYX H,ll88A II co.u.epaaHK8ll, HOTOPll8 a HHX BJIO

&ellY. 

XOTll H .D,OaOJlbHO IIHOl'OO<!p83HY8, Cpe,tU!OB8KOBY8 l'P8\t)IITll H3 

Ceee~s_anB.D.HOA 60.frapHH OTnHllaJlTOII Al)yr OT .D,pyra Clla8TOII H TB-
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AH ATTl,l-lPT POR ELUCIDATIOK OP THE MEDIEVAL DRAWIK(}S -

GRAFPITTI PROM NORTH-WEST BOWARIA 

Por reeearch of the Medieval. Jlu.lgarian drawinge-gr~fitti, 

the better part of whlch have been engraved in caves, vert well 

used are both orthodox and nonstandart methods, New ways and 

means for studying the used techniques of engraving are searched 

for, The lines of evr,ry single drawing have their own individual

ity, marked by the blade of the cutter, There is a track on the 

rocky surface which has the shape of the tool with all. strictly 

individual features hardly repeated again, After its specific 

features the character of the cross-section can be recorded, it 

could be made into a system according to the types and kinds, 

too, The researches on that subject make it possible, together 

with the other aspects of scientific search on the technique of 

engraving the stratigraphy of the compact group of overlaped 

drawings, the points of intersection of the particular lines are 

elements determining the succession of engraving, They are a 

fixed factor, in which its succession is coded, the process of 

its deposition, The separation of the drawings specifies its 

chronology. 

MaTHKOH .OHH aKJlllllBDTCll a KJ1ac"Hij,HKaQHll 113 aOCbMH npHHQHnHMbHO 

pa3JJHIIKYX rpynn: H306paaeHHJI aHaO'l'HYX, TOnbKO 6naropo,11HU8 OJJe

HH, 11enoae11ecHH8 il)Hrypu H nKua, PHCYHKH OPY.D.Hk TPY.118, opyaKll 

K KOpa6nH, paCTHTMbHY8 llOTHBll H CKIIBOJIHll8CKK8 3HBKH.Hap11.u.y C 

HH!I", CYQSCTayeT e111e 0,IIH8,.D.8Ul!T8.II rpynna CHllaOnHll8CKHX 3H8KOa 

H H306paa8HHli, HOTOPU8 He aXO,IIIIT a YK83aHHYll KJlaCC.KaUHll • 

B nocne.u.Hee ap811!1 HHT8pec Bbl3Ya8DT HCCJ1e,11oaaHHA l'Pali)HTOa 

a HCTOPHKO-XpoHonorH11ecHOII H KHT8l)AHCIIIIMHHapK01,1 HanpaaneHKH 
4• 

HayKa HC!8T HOable cnoco<!u H cpe,11CTB8 H3)"18HHII npltJloaeHHOA ,ex

HHKH l'PBBHpoaaHHA,HOable anbT8pHaTHabl HX KOIIM8HCHOl'O HCCJJe,11oaa

HHA.Ycne■HO KCnonbaoaaHY K8K o6-.enpHHJITY8, TSK H HeCTaH.D,al)THYe 

ll8TO)ll,l.8 HaCTOll!l8M coo6111eHHH 06b8KTOII aHH11aHHA llBJlllllTCR aOC8!1b 

naHHO PHCYHOK H CIIMBOnHll8CHHX 3H8KOd-l'P8qJHTOa, .D.OKyMeHTlfl)OaBK

HYX O,IIKOTHnHl,IIIH n8lll!THHIIBIIH a .u.ayx HaXOIIKBX a Ceaepoaana.u.HoR 

60J1rapHH.CKP0MH8H 11Mb aToro HCCJl8,IIOaaHHA-6l)OCHTb OOJlb■e ceeTa 

Ha H8KOTOpYe HOHKpeTHYe HaXOAHH,c,11snaHHl,IIIH aYBO.D.BllH ,1ononHHTb 

K oooraTHTb YJ18 H388CTH08 0 HHX, 8 6naro,11ap11 HnnllCTPBTHaHOIIY 

llaTepHany,noKa3aTb H3o6l)8&8HHJI a HX HaCTOll .. 811 aHAe.llllTb 113 naH

HO-STO aCTBllna■M,CHllTY8 a ne11,epax H8,IIM8KO OT cena UapeaeQ,liH

XallAOai'PB.D.CKOA o6naCTH-f/,leHOM8H )VI.II DroBOCTOIIHOli Saponu KSH no 

IIMCJIY HBXO.D,OK, TBK no OTHO■eHHll npo,11on■HT8/lbHOCTH rpaaHpoaaHHll

c npaHC\'OPH118CKOli .D.O anoxM Bo3PO■.IJ.8HIIJI 6 
.0CTMbHY8 TPH - H3 

CRaJlbKOII uepKBH Cae,oro CTewaHa /XIII-XIV B/. KOTOpa.11 HaxO.D,MT

CII a OTaecHOM HaaeCTHIIKOaOM IIBCCHae Ha 6epery )lyHB.11, He.D,aJleKO OT 

r.HH110nOJ111 . lnH nBHHO npe,11CT8BJl.lll)T co6ofi tte6onb■Yll 11aCTb H306-

paaeHHH I\BYlt HaXOAOK,CHJITblX nocpe.D,CTaOM SCTBBnaasll H <l>oTOTex-



HHKH.OHH no11015;,aHY no onpe)le.n8HHOH xapaKT8PHCTHK8 - no nepece

K8HHI> KOH Typos, BKJII048HHYX B naHHO PHCl(HKOB . TaKHII 06pa3aw CTSJIO 

B03110&Ho, llTOl5U OT)l8.nbHbl8 npOH388)18HHII, B conpoeo11,11eHHH HS)lnH

ceA H T8,KOTOPll8 XOTII H H8l/B8peHHO IIOIIHO CBll38Tb C OT)leJlbHYIIH 

HCTOPHll8CKHIIH C06UTHIIMH, B H8KOTopol! CTeneHH H B H8K8TOPYX yc-

nOBHIIX CT8JIH onopoli;,acnnacTblB8HH~KOllnllKTHllX naHHO C 38KPUB810-

~HIIH llPllr .APYra PHCl/HKSIIH H 3H8K8MH-1'1)84'HT8MH.0/lll8KO B oonb

■HHCTBe cnY4aee OTCl/CTBlf8T 11aae OTHOCHT8JlbHO H8)18KHYH Xl)OHO

JIOrHll8CKHI! KPHT8PHA, Bo epe1111 HCCJ!8)10B8HHII KOHCTSTHPOBSHO, llTO 

TOJlbKa B Tpex H3 HHX npHCl/CTBY8T xpoHonOrHll8CK811 onopa. OpH 

OCT8JlbHYX nSHHO cero,11H11 IJOKHO C,118JlaTb TQnbKO nonYTKl/ pacOJ1ac-

-.•1,1eaHHII Ke o6B113YBal! HSXO)IKII KOHKp8THOH )l8THP0BKOl!.l1CCJl8)lO-

B8HHII B 8TOII HanpaBJl8HHH H8PIIJUI C .APlfrHIIH acneKTaMH HafllHOro 

•aUCKaKHII , l/CTaHOBHTb B H8KOTOpoil CTeneHH CTP8THrpa~ H306paae

HHA H BB8CTH nOPR.IIOil 8 HHX, B HX XPOHonorHl>.KOHTl/P Kaa,lloro rpa

ei,wra H1188T CBOJD HH,I\HBH)l)'8JlbHOCTb, OTll81l8HHl/lO OCTPH811 HCnOJtb-

30B8HHOro pesua.Ha CK8JlbHOi! noeepxHOCTH OCT8BJl8H CJl8)1, KOTO

PllH HBJlll8TCII HOCHT8Jl811 ..-.OPllll HHCTPl/118H'l'a co BC8MH CTporo HH

)lHBH,11)'8JlbHYMH X8P8KT8PHCTHK811H , Tpl()IHO nOBTOPHllllllH B .Alll/r011 

CJ!Y488. Ha 8TOA OCH0B8 8 KOllnaKTHYX naHHO C PHCl/HKaMH llPYr 

HS)l .APl/rOII, TOllKH 11epeC848HHft 0T)l8JlbHYX KOHTl/P0B-waKTOP • B 

KOTOl)OII aaKO/lHPOBaHa nOCJl8)10BaT8JlbHOCTb rpaBHl)08aKH11.11cnonb-

3088HHY8 118TO)lll He HOBY H HCCJl8)1088HHII He CBO.lll!TCII K 8KCne

PHll8HTl/ HJIH K nonYTKe BB8CTH llTO-'l'O K83H8K01108,ll8TO)ll,I 38HIICTB0-

88Hll l/ 15JIH3KHX no xapaKT8Pll HCCJ!8,l\088HHI!. 8 HJIJDCTP811HIIX K T8K

CTl/ OTll81l8Hll TOllKH, KOTOPb18 HCnOJtb30B8HY A/Ill BYIICH8HHII CTP8THr

Pa4>HH np8.1VJOK8HHYX naHHO. 6l(KB8HHYIIH 0603H81l8HHIIIIH nOK838Hll OT

,ll8JlbHll pltC)'HKlt H CHIIBOJ!Hll8CK1t8 3H8KH, 113-38 orpaHHll8H1tA, 8 CBll-

311 C 06b811011 H3JIOK8HHll1 H8Jlb311 npHJ!OaHTbKOHKP8THll8 CX811ll'C TOll

HOli nOK8JIH38.111teA lt30l5paaeHHA B npe.nenax HaJCO)IOK, a ,lllllOTCII 

TMbKO Cw.tl,18 0611,M8 C88,lt8HHR O U8CTOH8X0a,A8HHH • 

OaHHO ,.i l. /015p.l/ .11ao6paaeHHI! CK8JlbHOH 118PKBH CBIITOro 

CT8<l)8Ha .Yo■HO KOHCT8THPOB8Tb CJl8Al/lOiiHA CTpaTHrpa4>cKHH nOPMOK: 

l/ A nocne ii; 2/ C-881)011THO IIHOroKpaTHO nonop11e11a11 ,llO A ' 

a, B nocne I!' ; 41 B- nocne C; B 8TOII PHC)'HK8 OJl8HII C npoc-

','1)8JleHHOH cnHHOK JlOC1'HrHna npHIIHTHBHall anneropH3811HR,lll)KTOII 

~osr,aHH8 CIOil8Ta CBO)IH'l'Cft K H,ll80l'P811118. 0/ KOHTYPll )l8l/X PHCl(H

KOB noepea.neHU II IIX pacnnaCTll88HH8 He803110KH0, D H "' . 

Cp8JJ,H H306p8Ji8HHII o ·zoro 1l8HIIO '38Wer.ma HOKJliDt.4W.L'OnhHO iitH

T8J)<lCHWi no .<apa«Te;,1 II C0,18P~8HHI) HSXO;\Ka. 0Ha HaXO,lHT, XO?II 

H YCJ!OBHl/lD, napannenb C oonee paHHHMH apxeoJ1or11~8CKIIL,I! ll!IWRTHH

KBMH d. Pe4b Hile, 0 PHCl(HH8 G. HeTpl(.QHO .)lllO)lOOH'l'b 81'0 na;i.o.eH

Hbl.l DO IIHOl'HX l.!8C','8X Ha 6oni•apcKofi 38Wl8 IIBJl8HbKHU Ol)OH30Bllll 

JIO■aJ.KllJJ C ll8Jl00848CKOn ro.•oooll 11,IH 118CKOfi C OCTl)OB8PXOH 60-

,)0)IKOII - o'lO M8CKa H8 Ce,llJle . arH <IJHrl(pKII onp8,ll8Jll!IOTCII a HSl/llHOn 

JIIIT81)8Tl/iJ8 Kah 811l(Jl8Tll , OhH H8i)a3pUBHO CBH31i88»TCR C Kl(n•w

POh nepeoro 6onrapCKOro 11apCTB8 9 • YC'1'8HOBJl6HHOe CXO,llC'tBO BU-

3UBaeT HHTepecHwe aonpocu tecnH C8JlepaaHHe HaxOJlKH coan!l)\ae·r 

C co.11epaaKH8U C)l8Jl8100ro 8H8JI01'&/ ll BHOCH'i' KOJ1863Hll8 B lll)HHll

ll/10 ,ll8THl)OBKI 1!8PKBH .nOHTl/Pll PdCl(HJUl He C81138HU C T811II OKOJIO 

Hero. 

fl!IHHO .~ 'l../ 00µ.~., H306pall8HHII HSXO}.lKH .:.l(apeae11. tl HHX 

,IOllHO KOHCTaT;1poBaTb TllKOil CTpaTHl'P8~Kll8CHHH nopft)lol<1+' liOHTYPll 

.l,Bl(X PHCYHKOB noepea.neHY H H8li08MOKHO paowmMUJll.llB&/'n II tj/ . 

G/ D - 1108,llHee, 4811 C; ~, C-nOS)lHee, 4811 E .OTCYCTB/8'1' KPHT8-

pu;-f XPOHOJIOrHri. 

liaHHO ., S /OC,p.S/. haoOpa11eHHft CH8JlbHOil l\8PKlllt CBll'/01'0 

CT$Ha.LI HHX 110••0 ltOHCTS'l'Hl)OBB'i'b 18KOH nopn,llOK c ·;paTHrpa,1111H: 

l/ J - UOS,;J.Hee, 4CI: D ; °ll D - CJ03,QHee, 48W I ; ~, H 4/ B"ceT-

lllifl::U\ UO'?HB'· I E / CHa4a.na apeaatU:I B8i)THKa.JlbHbl8, a naTOU o6e 

roµH:.,OH'i'aJlbtU:16 JiliHHH. E - l103.ll,H88, ll8}A D • 51 p - 003»,Hee, 

48!.I o; O/ ri-n03,llHee, llilM P . MHTepec 811311881.:>T PHCYHKH I!' H G 

oOJiee D08.JllleMY 11306pa11eHKJD /I!' I H8CKO,lbKO pa3 l/J18Jll!IIH BHHll8HH8 

8 H8l/4HOH JlllTepar,;:,a. &ro paccwaTpllBBJIH Klffi \ISCTb ".,Hrl(i)8JlbHOH · 

C118Hll" . H30l5paa11101J,8ll .[iBl/X BCS)lHHKOB JIHIIO>l K JIHIO' B 0:11111~ 6oa.11 

8HnKaR 'A,8TaJlbHO, Ml:I )'C~BHOBMJIH,llTO 9 CYlitHOGTH BC8..[\HHK flOKDbl-

eaer Oonee µaHHee 1;sol5paaeHH8 TOK8 BCS)lHMKa/ 0 , • Ha KOTOl)08 ,110 

Toro lo<OLl8HTa HHK'l'O ne ol5paTHJI BHHIISHHII . HHllllll cnoaauH, nepe.11 Ha

MH .~ua uCa,llH~Ka C OAHon H TOH ll8 Jl0■8)1,0.CHapneHH8 15onee n03Jl

H8ro Jl8llCTDHT8T.bHO Hano1rnHa8T / H8CKOnbKO BTO 803110llHO BOCCOIIJl8Tb 

T8XHIUi0:1 apeaaltHII/ 0,ll81i.llY, npHCl/l(l/lO TIIK8JIO eoopyaeHHllll iJYIISPHIIH • 

I, XOTR dTO'l' ,>KC/HOK !JOiiet H8 OblTb 8Jl8118HTOIJ rlOunoa1111MH HJIH 6aT8Jlb

HOl1 C118HU /BCTP81l8 ,I\Bl/X apuHH/, ,11onycT1tllO CllHTaU,'ITO Xl(,llOKHHK 

c.nonan nonYTKl/ IIP8)1CT8Bl!Tb ;>b1118Pfl llJI.! 8 Cl11180JIHll8CKOII c1111cne KP8C-

10HOCHl/.0 ap11im.llJB8CT8H noxo11 88Hr8,>CKOro KOl)OJIII CHrH3lll(H,il6,KO

TOPllH BO r.,eee <io,,~OH apMHH 38lla.[IHYX Pllil8P811 H COJl,llaT OTnpaeHJI

C>I ~ecRo>i lo~o r 11a 6y11ana~Ta. Y ropo,11a ilHKonon11 25 . IX .13~6 aTy 

apww paarpo11HJm Tl/PKII , Ha KOTOpoll npon8JIH H8)18K,llll xpHC'l'HRHCKOro 

IJHl)a OCTaHOBHTb OCMaHOKl/10 aKcnaHCH1>,Paa1,1rpae■al!Cft ll HHKOnOJIII KPO

aaea11 ;ipalOla ll8i)OIITHO ,ll8Jla nOllO,ll Xl()IOKHHKl/ ,40K)'ll8HTHPOll8Tb 06-

pa&HO 3TO C06UTH8 . 

naHHO .1 4/06p.4/ . H3ol5pa&eHHII HBXO)IKH cena Ua;ieee11.B HHX 

MOKHO KOHCT8THP0B8Tb T6HOR CTPBTHrpa:t,cKHR nop11.110K: l/A-n03)lH88 , 

4811 B; 2/ A-noa,lijlee, 4811 B; 3/ KOHTl/Pll ,llBl/X PHCl(HKOB noepea,ll8Hll 

H H8B03110llHO paCOJl6CTaH~8 / C H B/; 4/ BepOIITHO D - 150Jl88 pa

H88 , ll811 B ; 5/ D - 6onee paHH88, ll811 E; 6/KOHTlfPll ,llB)'X PHCYIIKOB 

noepell,ll8Hll H H8803110KHO pacOJlaCT8HH8 /E HI!' / ; 7/ C-n03,llH88,ll811 B. 

HeT KPHT8PHII Xl)OHOnorHH. 
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naHHO . ~ 5t06p.5/ ,HSAnHCH CK8Jl.HOR 118PKBH CBIITOro C'fe<l>BHa. 

B HHX IIOaHO KOHC'l8THP0B6Tb TaKOA CtpaTHrl)a4)CKHH nOPMOK: 1/ B

paH■e A H C; 2/ KOHTl/Pll 15l(KBll H PHCl/HKa noepea.neHll H H8803110llHO 

pacnnaCT8HH8 /CH DI . Ha 3'1'011 naHHO IICHO BHAJlll TPH HS)lnHCH-A,B 

H C, HO ,llO 110118HT8 6onH paHHero 8 H8 l/,l\8JlJUOCb BHHIISHHe. lloaH0 

npollHTaTb TOJlbKO H8KOTOpll8 OT)l8JlbHll8 6l(KB8Hll8 3HaKH, HO CO -

.nepaaHH8 OCT88TCII H8IICHllll. HecwOTPII Ha pa3JIHllHII B llT8HHH oc-

T8JlbHllX )IB)'X HS)lnHceR 12• HX naA80l'PIIWHll8CKH8 OC068H00TH ,lllllOT 

OCHOBaHHe ,ll8THP088Tb HX K XIII-XIV 8. Ha 8TOII OCHOBSHHH ,Ila-

tKl)OBSHa H 118PKOBb. 

OaHHO ,.i 6/06p.6/ . l13o6paaeHHR HSXO,llKH c.Qapese11.B HHX 

M0llH0 KOHC~8THPOB8Tb TSKOA nOPR.IIOK c,paTHrpa<llliH: l/ C-paHb■e D; 

2/ E - no3)1H88, 4811 D ; 3/ KOHT)'pY ,llBl/X PHCl/HKOB noepea,ll8Hll H 

H8803MOaHO pacnnac,aHH8 /A 11 B/; 4/ H - noCJle B . HeT KPHT8PHII 

xpoHOJIOrHH.3TO naHHO 381181l8T8JlbHO HCKJIIO\IHT8JlbHO xpaCHBllll PH

Cl(HKOU 6Jtaropo,llHOI) OJl8HII . 11 3)leCb ,llOCTHrHyTa npHIIHTHBHal! 8JI

J18rop1t38.IIHII nocpe,llCTBOII HSTl!Hl/TOR T8THBll HS)l ■eeA KHBOTHOro. 

~CTSHOBJl8HHOH cxe110A Xlf,llOKHHK xo,e.n Blll)a3HTb CBOIO H,11810. 0pH

ClfCTB)'8T o,lflll)IO H npoTHBOP8QH8. 8 Hp1txax Te.na H ■8H 8BTOP 

HCKaJl 60.llee IIPKYIO rlJISCTHllHOCTb H OIU'■8HH8 06b8Ma, 

OaHHO t,l 7/06p.71 .llaol5paaeHHII H8XO,llKH C8Jl8 l\apeee11.UollHO KOHC

'f8THl)088Tb T8KOH nopfl,IOK c~paTHrpaq,11H: 1/ C noCJle D ; U 8 noc-

.118 A; 3/ C nocne B. HeT KPHT8PHII Xl)OHOJlOrHK • 

naHHO ol &/06;,.B/ . Mso6paii8HHII H8XO,llKH cena uapeeeu.B HHX 

MOKH0 i<OHCTaTHpotlaTb T8KOH nOPMOK c-rpa'l'1tri)a,i;IIH: l/ A nOB,I\Hoe i3. 

HS)lnHCb /A/ IIH4'0PIIH;>)'8T 015 anH,118;iKH Ql(llll BTOl)Ofi nOJIOBltHraXVIllB, 

KOl',ll8 ne■epy HCnOJlb3088JIH B KalleCTBe Bpell8HHOro KHJIH.a. 
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l.Os11apoB,it.l'&HHOCpe,11eoHeKOBHH?8 r;>a.j,11-rHH PIIC)'llliH O? 6Mrap1111 

H a1>ni)OC1,7 38 TeXHHJI npoH3XO,II. -d: rlnHCK8-flpecnaB. 2 ,c .. 1981, 

c. 92-5>1 ; Oa11apoa ,JI. :,a xapauepa H npHH8A/18■Hocna Ha cpe,11-

_ 11oaeHoBHHTe PHCYHKII OT 6acapaCi /i.lyµtaTnap/. - Apxeonor11>1, l 'l, 

hl'/5, ci!3, c.1-Hi; Or11011oaa,n. ?HCYHKH HS HOHHlll\H 51,px; 81,T

pe•HaTa i<penocT Ha npecn81l. - Pn, 4,1949,c.\lb-206; Pa■ea,P. 

3H8l\H H PHCYHKII no CT8HH?e 118 Kp1,rnaT8 l\1>PKB8 3 nµecnaa. -

11H.J!I, ti , 197~, c.20b-.!18. 

i • ApTauoaoo , " • H. Cp8)1H8B8HOB~8 nocene111111 H8 HH■Hew )lo Hy .JleHHH-

l'PB.11, 1Yo5, c . 10~; Oe11apos,Jt.Cp~)IHOB8HOBHII 1'pa<i:HTHH PHCYHKH 

OT oMrapHJI H TRXH8l8 Bp1,3H8 C H8CK8,1HO'l0 H3HYCTBO HB Cpe,11Ha 

A.3HH II C11611p.C6.ohllrap11R 8 CB8T8 OT ,IU)8BHOCTT8 ,110 H8111 ,IIHH. 

C., 1~?9, c . 24 11 CJ:. 

~. Oa11apoa,,I..S1,,11•apcKH Cp8)1HOB8HOBHH PHCYHKH-rpa¢HTII, C., 1982. 

4.Acnap;xoe,t:.Cpe,11HOB8HOBHH rpa~HTH OT Ceuepo3an8,IIH8 6MrapHR, 

C. , Hlll4 . 

5.'1111189,ol.CxanHH H8,llnl1Ch II PHCYHKH lli)H C.i\8p888l\,BP848HCHO.

ApxeonorHR ,0, 1904, ~'~, c.34-::SH;AHTOHOd, r .haCi<8JibHbl8 rpa4,HrHb18 

11306panH11H nette;> Y .IIOJ,).-l\apeaeu, Bpa11SHcK11H oKpyr 1npe,11aapHTenb

Hoo cooO.eHH8 C P83YJlbT8T9, HCCll8,ii0B8HHA 19?9 H 1980 rr./ -8: 

~•poneAcKa per110HaJiH8 HoH;pepeilu1111 no cnaneonor11R. c. , 1980, c. 

lll2; "nBP?HHH8 r8il8PHII" Ha CTapo61>J1rapcKOTO H8CKanHO 113K:,'CTBO. 

- hayna H 1'8XHHKa, 5 , 1380, .,t o,c.7 . 
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:;.Acnapyxoa,II.CK8JIHaTa U1>PKB8 "Cs.CTei;&H" KP8ll HHKOnOJI H rpa

q,HTIIT8 B H811. - lbiC6, 'l, 1982, C.28-45. 

7 .CK8K)'H. H .0KcnepHMeH'r8JlbHO-TpacconorH11ecK11e HCCJl8,11088HHR K8-

P8MHll8CKHX OP)',IIHH TPY.118 anOXH n8Jl8011H8JIJIB /no 118T8PM8JIOII 

AJl'?YH .11ene H T8K811 ,11ene/. - CA, 1977 •• 1; 'ITO T8K08 TPSC

conorH/1 a apxeonorHH . - HH'?8P,IIHCUHMHHBPHH H3CJl8,IIB8HHII, 1~81 

;,I 't-6, c.33-40;6o6pHHCKHA,A.O H8KOTOPYX pe3)'JlbT8T8X TP8CCOJIO

rH48CKOro H3/~8HHJI .IIP8BH8P)'CCKHX r0Hll8pHW( lUleAw.-8: Hoeoe 

e 8i)X80JIOrHH. II., l\l'/2, c.182-197. 

8 . Be■8BJIH8B,B.n1,peo61>J1rapHff,ClHT H K)'JITypa, c., 1981, c .72 H noc. 

~a11 JJHTeparypa. 

9.0a~apoe,,11.38 npa61>J1rapcKHre awyneTH.IIOK,XVII, 19'17 ,l, c.10 H 

CJI . 

10.Acnapyxoe,k.UHT .c1,11 .c. 36. 

11.naaapoa, H ,J1. repraHOB. E,qHa H8H3Cll9,1188H8 CK8JIHB UbPKBa KpaA 

l'P. HHKOnon, CTY,118HTCKH npo)'IIBSHH/1, 3, 6. T!.pHOBO, 1977, c-98. 

12. HHKOJIOB, 6. , A. llaproc. IIIUIKO Acnapyxoa, Cpe,11H088KOBHH r~HTH 

oTCeeepoaana,11Ha 61>nrapi1R, HilCS, 13, 1987, c.177. 

13.IIH11ee, lil.Bpe11eHHO pa3ceneaHe KJIH npewecTaaHe Ha HRKOH cenH-

1111 81,B Bpa11aHCKO npeaX'VlII e.nOP8,IIH 1<YMHB enH,llellH/I.HEll,Vll, 

c. ,19o4,c.28. 



PHl(POXHMHtIECKOE HCCJIEl(OBAHHE BOl( IIEil(EP B I..{EHTP AJihHhIX POl(OIIAX 
HP BOJIP APHSI 

CTAllkOBA, SlleHa C .• BBAHKOB, BopHcnae n. 

HCCJie,11QBaHl,I BO,!l!l CW!! I.IMO ll3Y'!8Hl!aX n8ll\ep B I.\BHTpMbl!WC Po,110-
nax II B tJBCTHOCTll B Tpl!I'p!l,IICKOM II CMOJlllHCKOV KapCTOBOI.I oacce1111e. 
.::,118JlaHa o6m,asl rl!,l!pOXlll.llltJ8CK8JI xapaRTepl!CTl!Ra II BliBe,118Hli HeKOTop1,1e 
Koppenlllll!OHJi..e 38.l!KCl!MOCTll npeli,lle ecero 113 cne~ec1<0R 3JIBKTEQ
nposo)ll!YoCTll II pH . C nol.lO!ljbi) nporp!lllllu ,'/ATROCK Bli'IIICJ18Hli KOl$Pll
l.!lleHT.a HBCWq8Hllft no OTHODl811l!il K KMbl1l!Ty II )IOJIOMl!Ty II Ollll HCnOJI&-
30Ba}t,,i )lllll OQ8HKII BOa&om!OCTeR o~a30BaHl!ll BT0plltU!l,D( KapCTOBl,IX 
~pld. 

1. EBE!lEliHE 

B [leHTpaJibHl,IX Po,11onax Cytll8CTBym' 6JlaronpllftTHli8 ycJIOBllll )IJlH pa3BII
Tllft KapCTa , H3 KOTop!oDC reoJIOr11tJec1<oe CTpOBHlle II B tJBCTHOCTII - Hanl!-
1lll8 T . H. UBT8!iOp<jlloro II naneoreHc1<oro Ce,11l!ld8HTHoro KOldnJ!eKCa - l!Me
'!YI' C&I08 6oJibnloe 3HatJelll!e. teTaMO~ KOlmJI8KC np8)1CTaBJl8H B OCHOD
'-101.! CK!JbHO KapCTllibl!mmOBa!IH!D.!II II Tp8Il\11110BaT'..,IUH U8CT8!411 )IOJIOUl!Tll3!!pO
B8.Hlll,l!JH llp0Tepo30ftcx'llirn llp8!ol0p8!ill. naJieoreHCKIIR KOUilJleKC COCTOHT 113 
ropaa,qo pa3HOOCipa3H!oDC no CBOEUy COCTaBy MaTepllaJIOB - pa3HuX B11)10B 
:Ip8ll,118 ooero KapCioHaTIDIX OCB,IIKOB, KOHI'JIOl.lepaTOB 11 ~eK'IIIR . U6m,asl 
JOIIJIOCTb B!ollIIeyKa38HH!oDC KSl)CioHaTHl,IX nopo,11 B [leHTpaJibHl,IX Po,11onax Bapb
~yeT B npe,11enax 1.200 - 1900 u, tJTO Hapl!JIY co Cytll8CTByllllKl,lll Tpellj)llla
.£11 C03)\a8T nO,IIXO,!\IIJllil8 ycJIOBllll )Vil! oCipaaOBBllllft CionblDIIX , pa3B8TBJl8HHl,IX 
~ MHorosTamn,ix nelljep II nponacTe8. 

no CTBneHII pacKpHTllft KapCT B l..\eHTpaJibHl,IX Po)\onax OTHOCIITCll K T . H. 
' KaBKa3Kcaiy" THny, np11 KOTOpOM OT)l8JlbH!,18 q,opw nOBepXHOCTHOro Kap

CTa OT!!paHBal)TCll no)\ not1B8HIWV nOKpOBOld, HO BC8 TaRII Tl!JllltJHme Kap
CTH!le nOJill OTCycTeyi,r. HeCiOJibl!I08 tJIICJIO 11 "cnemix" KapCTOIWC )IOJIIIH. 
Cyllj8CTBy8T y3K8.II CBl!Sb l.lll>J,ey llOBElpXHOCTHOR II l10,!13elll!oR rworpa,fll!
'18CKOII C8Tbll, llpll tjll,I QPAA11ero,110Ball cyuva OCll,IIKOB B IICCJl8)10Balll!OM 
palloHe np11Cinll3HT8/lbHO ~ t.!1.1. 

[len& HBCTO!llljell paCioTa IICCJl~BaTb H c_pall!HTb rll,Jl[>OXl!MlltJ8CKII CB!.lb 
lleHee llaytleHliX nelljep / PIIC. l/ B l!I'pa,t\-lfacTanCKOl.! /Ba Ha p11c • 1/ II 
Cl.lOJI!IHCKOl.! /IlawnopOBCKOII - BCi 11 )103811CK011 - BB/ KapCTOBOU CiacceHHe 
ilpH 'let.I Cio.nee ocoooe BlllllJaHll8 O~alljeHO Ha TB llap8!,8TpY, KOTOpae l!Me
DT 3HatleHH8 )IJill OCipa30BaHHll BT0plltJH!oDC KapCTOll,I)( q,opl.!. 

2. t.iE:ro,Ilhl l!<X:l!EllOBAIIHll 

rl!J!Pox1D111tJec1<11e napaueTp!ol BO,!\HliX npoCi 11a lB oaep, 11 Kan~ 00,11, 
2 llOTOKOB II 2 IICTO'IHIIKOB B 118!!\e;>BX Ciwi11 onpe,11eneH1i Ha M8CT8 /t ' pH. 
ApH , pac'l'BOP8!8!Ye ra31,1 - CO, 11 0, , KIICJIOTH!ie H8yTpaJIH3Bl1l!Olllllle 8!JKO
~TJ1 - hQ()i' ~ 00, -1,.11 B 3aCiop~TopH11 )IO 24 11eca nocJie npoCioTCiopa / Ca'~ 
.g , ua , K , so. , Cl , 110, , s10, , cnel1ll/PlltJecxa11 sneKTponpooo,1111-
uocT& ~ I no lol8TO)\HK8!4,_ on11Ca!O!J,l)I B Cl1811l!Mb!!Oll JIIITepaType /Hanp . 
...arkowicz , Fulina , 19?~, BenHKOB, 1006 / 

fiOJiyileHHl,18 SKCneplllJeHTaJiblll,18 B8/llltJIIHli )Vil! TB!.lnepaTyPl,I, pH , cneQK
cliH'lecKoR 81ll!KTpOllpOBO)ll!l!OCTII II KOHLleHTp811l!A pacTsopeHHHX !!HI'P8)1118ll
?OB /np6S,lle ooero 110HoB/ CiHn11 BBeJ18Hli s lll!Kpo Koun&mep "npaseq 8·' 
lj o(Spa-iloTlll!>l npO!'paMMOR )Vil! T€pUO)IHH8MH'lecKIIX BbltJIIOJl8Hllll WATROC;( 
/ Velikov , TI8:f / • TaRHM oCipa30lol Hall)leHli II KOsriilnu.!118HTH H8CH!lj8llllll 
K no OTHODleHlm K OCHOBH.blll KapCiol!aTHl,11,1 M11Hepan8!i; - 06paayDlll!l1 BTOPlllfll\ll 
ni!111epH>18 q,opw. OTMeTlll.l , '!TO K llpe,11CTaBnll8T O'l'HODl8Hll8 Me...J1Y )IByl.!ll 
llpOIISBe,11eHH!IMH - llpOH3Be,118H118 lliiTIIBHOCTeR IIOHOB, KOTOpYe B paBHOBe
~llll C COOTB8TCTByllllllMII l.!11Hepanau11 II np0113Bll,!lelll!e pacTBOplllJOCTII MaJIO
pllCTB0plll.!Oro BelljecTBa, o(\laayD!lero vHHepan. 

Hydrochemical investigation of cave waters 
in the Central Rhodope e, PR Bulgaria 

Seven lees studied caves 1n tl:e Central Rhodopes and especlally 
in Trigrad and Smoljan caret basins were investigated. A complex 
hydrochemical characteristic has been made and several correlation 
dedependences mainly on specific electric conductivity and on pH 
have been found . ',11th the computer aided program .ATROCK the satu
ration indexes i n relation to calcite and dolomite have been com
puted and used to evaluate the possibilities of secondary caret 
formation. 

3. Pl'ZfJII,TAThl ll OfQYJWl:'.ME 

Ha p11c, 2 11 p11c . 3 )181ll,1 Tl!IllltJH.ae ,!!llarpmow rwoxHU11tJecKoro coc
Taaa B CWH IICCJ!e,J10BaHl,IX n811\ep8X, illW!O, 'ITO no CBoewy THny B0)1.a 
llp8HMyll!8CTBeHO rl!,l!pOKapCioHaTHO-KaJibl1ll81b8 / KaJibIOIBBO-Warlll!e&e / , 
'ITO l!Bnll8TCll CJ!e,11CTBll8W npeoCinB,11anqero B3all!J0,!\8l!CTBl!ll B0,11 C npoT~ 
J:!030RCKl!Mll upauop!UfH, ncno, 'ITO 113-3a HaJilltJllll )IOJIOMl!Ta B_J!al!OH8 
HrO,IIHHCKOR n0111ep1,1 /Ill Ha p11c . l; 11 nBlljep .. CantJoBa )\ynKa /r.";,/ , B0)\1,1 
B 3Tl!X ,!\ByX neD\epax llBJll!l1l'Cll rl!,l!pOKapoonaTHO-Marlll!eBO-KaJibQll8B!ll,I 
THilOM . 

TewnepaTyPa B0,11 B llpe,118/!SX 1,6 - B , 2•1,; , 'ITO CB!l38HO c BpEM8Haloll! 
ro,11a II C U8CTOH8XOJl,lleHllell nyHKTOBllp;)CioOTCiopa. B 38.!ll!ClllJOCTII OT Bl,1-

meyxaaaHHlilt 4laRTOpOB II OT )\Blllll8llllft B0,11 113M8Hll8TCll II Ml!HepaJIH3!!l!llJ! 
KO'l'OP.8.11 HaHCio.nee HH3KM 3l!MO!l )Vil! noTOKa B HrO,!\IIHCKOR ne111BPe /72, ~ 
Mr/ JI'/ , Cionee B!o!COKM - )VII! Kannell H3 Tp8llj)III neniep II ,IIJ!ll BO)\ B CIIH
TPOBHX osepax /2!:0-350 ur/n/ , a na11Cionee BliCOKM /,110 440 lll'/n/ -
)IJlll O'leHb M8,!\Jl8HHO Kallanql!X O'I' CTaJiaRTIITOB B HrO)\HHCKOll ne!llep8 xan
neR np8C!ill\8HHl,IX BO)\HO-)IHCnepcH!,ZX CHCTell . 

He6oJibllll!e 3Hat1enllft KOHQBHTp811l!R 11acT110peHHoro ,111101<c11,11a yrnepo,11a 
/ne llblllle 13 lll'/ n, np11 t1e11 B nelljepe Hro,!\IIHCKa II Caiitlosa )IYnKa B Cio
JI&DIOM KOJIIN8CTB8 npo(S pacTBOpellllW! co, B006me OTCyCTByeT/ 11 6oJibDlll8 
3HatleHHII pH /np11CinH311T8JlbHO ? ' 9 )Vil! nelljep C611pK0Ba, KJl8,118TO, ropna 
KapaHCKa II B npe,11enax 8,2 - 8 , 7 )Vil! OCTaJibl!WC nelljep/ lllllU!DTCll npe
,!\BapllT8JlbHlolV yxa381ll!eu )\Jill Toro, 'ITO B CiOJI&mHHCTBe CJiytlal!X B0)\1,1 
npec!ill\E!Hll IIOHBMII, 0Cipa3YlJill0,11< MMOpBC'l'ROplD0-18 C08,!l!!H8Hl!R. ITOJIY'leH
Hlie C nOMO!ljbl) npOI'paMJ,11,1 ll.lTROCK 3HatJeHllft AA/l KO!llJllll!Llll8HTOB HacH
llj8HRJ! no OTHomeHHI) K KaJibl1l!Ty / aparoHHTy/ /l{_H/ 11 )\OJIOl.!l!Ty /K!'J )IO
Ka3HBam STO. l:.onee Hl!3Klll.lH 3TII KOa<Milll1l!el!Ta-llBRl!l1l'Cll no oTHf!meHHll 
K 80JlotJHTy, ocoCieHHo )Vil! neJ!ep Py)loaea.icKoro II nllMllopoBCKoro pallona. 
I! 1Pl!I'Pa.rw1<01,1 palloHe II B 11aCTHOCTII )Vil! nelljepH Hro,1111Hc1<a II CaHtJoBa 
,llyllKa y K:'. - B8JIHtillHl,I llpHCinll311T8JlbllO II WIJl8 1, llpaKTlltJ8CKII )\Jill ooex 
nelljep B plllloHe HO c&1>te CionbDll!e B8JllltJIIHli wrn aTIIX Ko~eHTOB 
llOJIY'IBHl,I ,11JI11 cbupKosoll neD\epH - 110 2 , 6 11 Hro)\l!HcKoll - ,110 2,2. rl1,!\
poxl!MH'lecKue )1811111,18 II B!itJl!CJl8Hllll no3B0JlllilT npllRTII K llp8,lll10JIO!t811l!il, 
'ITO Hal!6oJibl!lee KOJllltJ8CTBO BTOplltJH!oDC o~a30BaHIIR Ciy)IBT B Tex n9!Jle
pax II IIX 'IBCTllX, r)\e 3Ha'l8llllft OCiol!X KOacMilll1l!eHTOB WIJle 1. B 8Tl!X 
CnytJal!X aRTIIBHPYJlllllll /snepreTlltJ8CKIII!/ Ciap&ep, CB!l38HH!iR C oCipaaosa
llllell 3apO)ll,IIIIelf HOBOR KpllCTaJIJllltJ8CKOl! ~3!l, nerqe IIJ)80)\0Jl8Ba8TCll ,11a
!t8 llpH OTCycTBllll ,DJ>yr11X, HepacTBOpeHHl,IX npl!Mecell. H ,11e:ICTBIIT8JlbHO, 
Hal!CioJiee aRTIIBIIO II B HacTolDl\}lll MOM8HT 0Cipa3Y~ll BTOplltJHl,le KapCTO
we q,opw - CTMaRTIITl,I, CTMaRTO!ll,I , CTaJiaI'MIITY, 3aHaB8CH, p03!ol II 
11e11qymow B Hro,lll!}lcKoR 118!!\epe II B venbnlell cTeneHH B nelljepax CaHtJo
Ba ,lly!IKa II ropna Kapanc1<a. i'OTMeTllll, t1To )\JIHHa notJT11 scex oocne,110-
BaH!oDC n8ll\ep B npe,qenax 60 - 260 u II TOJlbKO B HrO,llllllCKOR fi8JllllP8 oCi-
1!\BJI )Vllllla ranepeR 3Hatll!Ten&Ho Cion&me - 8435 M - r .PaRtieB, l!EB/. E 
CCi!!pKOBOR 1181l\ep8 naCinll!la8TCll TOJlbKO neniepnoe UOJIOKO, OTJIOranqeec11 

,. eaneHTHOCTb x HHO/lbln no 110TonKy. 

Ca 4 ~ f ] 1 2 3 4 i-£0; 
Ha" c,-

2 ~ so!-K· 

,,,q=-
nel!lepa CaH'-loea Av111<a 

nelll8pa ropHa KapaHCl<a 

~, -=r-
flel!lepa C6HpKoea (6onbwoe ooepol l7eutepa 8o,QHa 
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eaneHTHOCTb • HHO/lbln 
Cal• 4 J 2 -, ..... ~----~__._1 _+-_1...___2 ..... _t1.-..;4'--',tt;,!'_o.-M?' ~-

H11lKHHH 3Ta)I( IQ)l(HblH y~ acTOK) 

~ 
npoHe)l(AYT0'4HblH 3Ta)I( 

~ 
H10KHIIH 3Talk (CeeepHblH y~aCTOK) 

CpaBHHBWI pa31U,1e 3T&<H II yqacTKII B oom,moA Hro)IHOOKOR ne!J\epe, 
L!OJIHO ycTaHOBHTb, l!TO wcllll!ll 3TM nol!TII 6e3 oCipa30B8Hllll, B npQMe
atyTOllHOM HX 6om,me a B HHmieM 6onbme ooero . t> nocnl\!IHeM KOl$Pll
l\ll8H'l'H- H8Ciill\8HIDI !11 oCipaaoBaHIUI/ Clllll,le 6onb1Dl!8 B ceBepHOM yqacT
Ke, He TaK Be!IIIKII B USHOM II oco6eHHo B 3an8,IIHOM, Ha pHC .4a Jl!IHl,i 
H nOJIY'leml"'e ni M8TO,lly HaHM8Hbl:IHX KBll,JIPaTOB Koppe!Il!I\)IOIIH!,IJ( aaBHCll
l40CTeli K.~ 11 l<!. OT cne~llecKoA aneKTpO!lpOBO,lll!llOCTH /4a/ H pH 
/415/ . llpn"3TOil'Koppe!Ifflll!OHH>l8 KOaj¢Hl.\1!8HTbl B npe,11enax 0 ,60 - 0 , 99. 
Clllll,IMH OOJ!bllll!W! l!BJlllllTCll pa3JI1111HJ! KOaq,!>~eHTOB H8Ciill\8HHII no OTHO-

K~ 

Ke 
\ 
\ q _ 

7,0 \ 
M \ 

\ . ,, s.o \ I ~✓ 

4.0 '{• ,,,, ,, 
\_ ✓✓ ,,.. 

lO • )...,,,..✓• 

21) . ,, ,,..,. 
1.0 K' _ , .:.:,... 

200 300 400 &[HKcjcH] 

Him K ,IIMO!Jll'!'y B npoue,;yTOllHOM 3TBJ'.18 . no ooeA BepOIITHOCTH, l!!J8HHO 
TBll uomio OEJl,l\aTb If CBMOe OOJlbDlOe OTHOCHTMbHOe COJlepliaHHe uarHH
eB:iX IIOHOB B COCTaBe oca,:;llaJqHXCll Wl!HepanoB. 

4. 3AKJID-!EHHE 

B 3a.'<Jlt:NeHH8 OTl.!8THM, llTO C,lleJiaHH"<le ,110 H8CTOJlll\8rO MOH8HTa HCCne
,IIOBIIHl!Ji /!CHO noKa3liB8111' ponb npoqeccoB OTno.,:;eHHll KMbqHTa / aparOHH
Ta/ II ,11onOUHTa B pe:JynbTaTe yYeHblll8Hllll KOnHtleCTBa pacTaopeHHoro ,!lll
OKCll,lla yrpepo,11a B B0,118X H3yilaEUl,I)( nel!lep . 3To IIBJU!eTCll cne,IICTBl!et.l 
yi.teHblll8HHll napQllaJlbHOro ,11auneHHll raaa W1 no nyTII M8,lln8HHOA HH~b
Tpaql{II B0,11 B COOTBeTCTBJ!H C reonoro-TeKTOHJ!ttecRIWH ycnOBIIIIMH B KC
cne,110BaHHllX KapcTOB!DC pal!OH8X . llcno.nb:lyll nonyqeHH!,18 Koppe!Il!I\)IOHHS18 
3aBKC11!.,10CTK B03!JOll<HO C,lle!I8Tb CS..CTI?YD 01\eHKy 3HatleHHA KO~l!llll8HTOB 
H8ClilJ\8Hllll no OTHOllleHHD K rnaBHl>IM qx,puooCipa3ynI!IIM UHHepanBM II OTCl!l\a 
!!POrH0311POB8Tb BepOIITHOCTb oCipaaOBaHHll BTOpHtll!l,I)( KapcTOBblX 4>oP1.1. 
11pe,11cToHT aaaepmeHHe rH,DpOXIDJHtlecKHX II t,HHepanormecKHX 11ccne,11oea
Hml npe;5,11e ooero a oonbll!oA Hro,11HHCK0A ne!J\epe . llpe,11nonaraeTc11, trro 
,11anbHellnme 11ccne,110BaHH11 6yJIYT ny6m11<0BaHli ,11ononHHTMbHO. 
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- BHclDl!A ropHo-reonor1111ecKHA 11HCTHTyT, llffi Co/liHH, EoJirap1111 



mtHEPIHHE 30JibHHE 3PVT A qHHE .SIMOqKH - rEHE3HC, 3BOJIIOUH.SI H 
TIP AKTHqECKOE 3HA qEHHE B CilEJIEOKJIHMATOJIOPHH 

ll'!Jt'IIOB~ nenxa - cross. Ane1eceR 

OAHB H8 C811HX cy.ectB611BHX 8Jl6U8B!O!l,OilpeA8IlRD.H6 UHKPOKIIH-
~ 

ua,necad peal!II B ne•epax,a,o B08J!YD08 ':qeuue - serep e nepeueua 

ero uapauetpoB /cuopocrL,T6Unepa,ypa H !.A;/.BaamtOA8IICTBYR C OABHII 

Cil8Ull\l>IA8CKHII XHAPOilOaftl!II RBil8HK6U /K811llll118R C noronK8 BOA8/ paa

ABIDTCR oco6ue qJ<lpllll BB uony - 80IlLBH6 B!OplAHUe K8pCTOBH6 o6paao -

B8BHR /Ct8JIBl'IIH!H H sryra'Ullle RIIKK/.Y BHX DOAqepKuyro YAilllll6HBR 

/nHBeRHBR/ qJ<lpua . 

B pa6o,e DP6AC!BBil6Bli peaynLTB!H o, HB!ypuoro H86Ji~eHHR 

B6CKOilLKJD: CD8116006eKtOB.KccneAOB8B0 BllilmlHe B03)!yBBOro reqeeHR 

B8 o6paaOB8HHe 11HA68JILBOII" sryraquoll 1111KB H B8 npouec ell IlHB68pH-

88UHH.Pe■euo YP8BB6HH6 KOropuu uory, 6urL BOCC!BBOBil8Bl,I 118KCHUBilL

BH6 C!OHIIOCTH Betpa B nem.epaoll ranepee. llccneAOB8B0 e•e B/IHIIHH6 

6:nuaoctH creu ne11epuux ranepell ea qiopuy _H aBOilJJlUIJl BOilLHHX sryraq

BHX HIIOK. 

0DpeAeneuo,uo: 

- pB8Bli6 coqeraBHR reimeparypu H BJIBaHOC!H B03AYX8 H CKOpOC!H 

Berpa s ne11.epe uory, BYBJl8fL o6pasosauue n11Helluo _paaBHrwc aonHTH

qecKHX ary,aquwc HIIOK B rnHHRHHX uacnarax Dona, 

- C08ABB8HH6U UOA61IB 11 HA68JILHOll11 aryfaquoll RIIKH uoauo Bupe60T8TL 

BOUOrpauuy )l,IJR uonyqeBHR UBKCHUBnLHHX CTOHIIOCTell Berpa,KaK H nony

qerL ason1111HD ero Beuropa cuopocrH B npoc,paucrse. 

06cyaJiaorcR e11.e H nonyqeHBue peayn,aru H cpaBHHB81lTCR c pe

synLrarauu or Knacuqecuex uerOAOB H annaparypu. 

1. YBJJl 

Ile11.epw B KBpctoBHX palloaax - a,o cnoaBJie npHp0Allll6 xou -

IlR6KCH P88BK!H8 B 88111101 Kope.OHH HBXOAR!CR B npRIIOA 88BICI

UOC!I O! KOIIDn6KC8 npKpoAJ,IX l8KTOpoB,A6AC!BYEIOIX B8 IlOBepxuo

cu.llellJU' BHIIII COB6p■86!CR nOC!ORBBlill 061188 IIJIH6PIIJII>IWX B8•e

C!B.Oco6BR ponL a a,ou npoaecce ■rpall! KBR noc,yuamue B ne11.e

pax Kapc!OBUe BOAH,!8K I a1psy.PaKR 8!UOC/116puoro B03AYX8 B 

Bax.Bee 8!1 npYp0Allll6 IBK!OPH cnoaeo BIIIRE! K 88BRCR! APYr 

APYra I ODP6A6ME! uoI$)norn ne11.ep I DOA881DWX IOIKp0KnKll8!H

qecau I rllJIPOROrllqecK■x RBn6Hllll. 

06uqao B uax ~p1111pym,ca cnea111qecue 1111KpoK111ua,1qecK1e 

pe:&11111,yaao CBR88Bl,I C nepeueuoA PRA8 IIJIKpoKnHll8THqecKHX napa

ue,pos.Oe■ co csoel c,opoll.ll BllllllT ea PRA r&Ap0110rl'l6CKB6 

RBll6HIR DOA aeunel.Ka!I peayn,a, DORBIIRD!CR B!Opi'IIIBI! KBPC!O

BH6 41Dp111,11a Kap6oear!WX o,11oaee1ll c no,onoaa au aa no110B1,[l[ 

ne.ep!WX HBKilBJUIBX.IIHoro BB!Op0B [ 1,2] DOKB8HB8E!, q,o OAHH B3 

CBIIIIX cy•ec,seullHX aneuea,oB,onpeA611RDUR IIIIKpoK/IAllll!Bqecnl 

peaau B ne•epax a,o B03AYIIB06 reqeaae I nepeueaa ero napauet

poB /CK0p0C!L,!611D8p8!YP8 I !.A./.Ilpll B381IIOA6IC!BII BOBAY■-

BOro ,e1111a1a c OABYM oneq..»1qecK1u raApo10r1qecs1u RBneeaeu -

KBIIIIIIUR C DO!OIICJ0 llllll C 4J(lpu HB IlO!OllK8 BOAS - paQBE!CR 

oco6ue IlOIIOBU8 4'0p111,1.8,1 !8K B881i8881We 80KLHU6 B!OplqBJie 

11apc!OBll8 O<lp&SOB8Ull B BIA8 C!Bll&rllll!OB lllll sry,aq!WX nuoqeK 

111811! DOA'IIIPRIIY!O_ Dp0AJl8BBYJI /UK8IB:$E/ ~puy. 
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Linear egouttatic hollo1.1s - genesis evolution and 

practical means in the speleoclimatology 

Air flov ia the essential element of cli••tic conditions in 

the cave and the changes in speed, te■perature, etc. The inte

raction bet1,,1een airflou and the specific hydrologic phenom~non

dripping ri.tater f ro• the ceiling-causes the formation ot stalag

iii tea or egouttatic holloua- eolic secondary Karst formations. 

They.have elongate linear shape. The results of si•ple observa

tions ot several speleqobjects are represented. The influence 

at the airflow and the tor111atio n of the'ideal 'egouttatic ho

llou and the process of its elongation is investigated. The 

equation has been.derived fro• which the highest maximum values 

of tbe wind speed can be calculated. The influence of the dis

tance betveen the walls at the cave and the formation and evo

lution of the egouttatic hollows ia investigated. 

It is stated that: 

Different combinations of air te•perature, density and wind 

speed Ln the cave can cause fort1ation of linear shaped eolic 

egouttatic hollot..rs in clay sedi■ent. 

By •eans of creating a •odel of the ideal egouttatic hollot..r a 

no■ogram•e could be tor•ed for obtaining raaxiraum values and 

direction of the w..ind. 

In conclusion the obtained results about wind conditions are 

discussed and corapaired with the derived measurements using 

classical methods and apparatus. 

2. 9KCIJEPllllEHT 

IlpeADPllHR!U8 HCCn6AOB8RHR BO BpeUR 118llJIYHBJlOAROI cneneoaxc-
06AKUII "1'1800•88" B Ky6e Il08BOIIHDJI BKJJl)qJl!L B cneneOKilHllll!B-

qecxoR nporpa1111e a accneAOB8Hllfl aOli1>1WX Btop1q1WX KBpcroBwc 

0Gpaa0Bae1ll B ycnosaax 1e,eeenaeo paaBBBBDD,erocR rponuqecuoro 

Kapc,a.KaK OCBOB8 B8C!OR.ell pa6o,u B3R!H peayn~!B!H H86nDA6-

BII B nen.epe Et Campanar,o /nelll6pa KonoKOIILRll/ .llu ,oae pacno

naranu c ,epuo-,6apo-,rurpo- B rHAl)O- ue,puqecua1111 CB6A8BHRIIII, 

perac,papye111,1e aenpepiiBBO B Dp0AOllll6BBK ii AB8A B noKanLeol 

0611BC!H 080110 30R~IWX o6pasoB8RHII.IlonyqeuHHe C!OHUOC!B noaao

n11111 COC!BBl!L COO!B8!C!BYDIOl6 DpolBIIH Allll KBBAOII CY!KI.K co

llt8n8BHE nporpalDIB - IIIIKCBl(YU H8 6una Blrn011116BB P8/I.II O!KB38 

annapaeypu aauepRm.eA O!HOCB!6nLHOro COA8pllt8BIIK CXl2 B B03AYXe. 

llccneAOBBHHR GWIII npeADPMHR!H B nepBoll qacu ne•epu,uoto

pall npoXOABBR B ropi80H!8lll>BBR no csoel 110I$)nor11. B 88B1Cll

llOC!ll ot ,apllllqecuax ycnoB■A npuae11Boro a,uoclepeoro cnoa 

COSA8D!CR ycnOBllR Allll RB!8BCHBHOII a,■oc~peoA UllPKYIIIIUIB DO 

eaopesneBYo rnaBeoA oca nen.epeoA ranepea.E•e Gom,■e,aonBJill 

pean c,aGllllll3MPY8!CR 88 O!HOCHenLBO KOp0!KB8 HB!6pBallli Bpe-

118B1 - 2t-4 qaca,KO!Opoe o6nerqae, H8118peHBR .Ha PRC .1 AOBHH 

a6COlllJ!IW8 C!OHUOC!II I aanpaBll8RBR Be!pa,KO!Opue xopo■o noua-

3YBBllT BX AIB811Jlley BO Bp6U6HH.C ue,paqecKHIIJI 1ec,pyuea,a1111 

/c ,oqsocno 1 1111/ GWIB onpeAeneau KBK uopl,onoruqecK1e sneue

u,u ary,a'lllllX RIIO'leK /rny6aea,naeel!Blie paauepu - uaneHKaR u 
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<Sonllllll ocl>/,!ax I ssco,a sanmnoa: ~opv &8 notol!B8 • ua0IB118 

paa118p.li c0qea1s ne-,peol raa0pe1. 

B XOA8 IUllll8!1q8cBll 18!8pnpe,anall GWIO ICC118AOB880 Bll.■8888 

BOBJU'IBOro !8q881R I BOAftBOro A8Gi!a ea 0Gpaaosae1e alA8alll>

BOI" ary,aqeol Blll'IBII I ea npon8cc 88 lll&8ap1a1poaaeu.0Kasa-

11oc1,, no BOABB!II A8GH Up&8! CJ.«IC!B8HBYJ) p0lll> !OllBO npa 

oGpaBOB&BII B8p!■K81l>IIHX pas118poll /rrjGIBII/ ary!8qeol BIIOUI • 

KorAa &8! BOBAJ■eoro !8q0e1R,rop1soe!8llLB08 ceqea1e BIIO'lKII 

spyr,a sep!■K8Jll,B08 ceq8&18 - ,peyrone■B /ary,aqa8B Hllll'll!a 

111118! IJ!opv;y KOayca,u p1c.2A/ .KorA8 BOBAY■Boe !8'18818 OABOO?O · 

poeee8,rop1soB1aneoe oeqeeJe 1/2 aunoa,a aepnKanao8 c8q0-

e1e lll0!0BIAB08 /u p■c.2B/ .llpl CYll80!BOll8811 BOBAJIBHX !8'18-

e■I o nepeuellBllllll napa11111pao /e8npesa8e118,cKopoo,1, • t.A./ 

rop1aoe,aneo8 0011ee18 BrJ!8qeol ftlllqg■ ■1188! topv;y noq,1 npa

Bllll>Boro 8l!lll08 C p8Ull'IIIHO pas118palflf .B 119JI0!91)111: Crj'llll!X 

4!op11a rop11soB1aneoro 08qee1s 8eoaue,p11qe9 no ot8ome8■1l rpasa

tan1011Boro ne8tpa BOAft80I K8llllll.To ll8 081108 O!BOOll!Cft II B B8p

!1118nLBOIQ' C8'18Blll.0BO 111118! ~PIQ' 1/2 norjnp&BMll>BOl'O BIWID

C8 /u p11c.2C/. 

S, IIOJ!Ub!IHE Bll'n!CJEHl!!I 

IJ118ft BBIAY onouoon II veoro0Gpaa118 noc!8ll118BBOII aaAQu, 

GW!a C03A8B8 IIOA811l>,B KO!opol BB8A8!UI Oll8AJlllUl8 orpa&l'1881B: 

- ll08AJIR08 !8'18818 ll80B8p&oe; 

- y B8K!OP8 CKOp0CH BOSAJIBOro !8'18BU 0)1,l188BOB8B O!OIIIOC!l, 

no ne;aov;y C8'18Blll nel!l1lp&ol r810pe1; 

- Rl88ll8HqeoR08 CODp0HBll8818 BOBAJll I 8ro B08A8IC!818 88 

"■Ae8Jll,eyll" c~pnecs:yll 41<>PIIY n8A8111181 K8nu apee8Gper88!CB; 

- Cll8 ApX1118A8 88 Bllft8! 88 Dp01!80C CBOGOABOro DBA8818 

BOA880I Kann; 

- ,11111188118 BO)lll80I K8Dlll COB8pmBe!OR DO npRIIOI llllBH,a 88 

DO nap8GOl8 /P8All 118ll881,KOII KPIBMBH napaGolli/. 

Ha p1c.S ABBlill yonOB8118 asoGpU8818 ~KBM'leCBMX JCJIOBHII II 

pecno110ll8818 B8K!Op0B CKOp0CH,DOlcy'leB8118 DOA B08A8IIO!BR8K 

Olllli BOBAY■Boro !8'188111! F B I ClllH rpasnanloBBoro DOJIII 8eKJIB 

fG • B CJ"1!0CH npoGll8ll8 CBOAHOft K pe ■eBlll 88A8'11 0 B8XOQ8-

BIII ~IIIQIIOB811l>BOII 88BICIIIOO!I IIB■AY OKOpoC!l,JI BOSAJIBOro !8-

q&aaa llB II ADBOI ary,aqeol ftllO'IRI t .Cl8AOBa!8UB0,1118ll 

BBIAY SaBOIIH K1ao1q80Koll uexaBBKII [ S], IIOllBO DOllJqau: 

Ti = '+,; t1 ol : 1-JJ;;rjQl I 1 / 
C APYrol C!Op0!UI DOA B08A8IIO!Bll811 OlllH f B llOAftBaJI K8DIR 

COB8p■B8! rop■SOB!UI,808 D8P8~18Bl8 [ I Dpo!IBOA8IC!BJ8! 

BOSAJIBOIIY ,eq8Blll CHOI f C ,BO!Op08 OG!8B88! BllllDI: 

f;; = - G T"l, r Vl> I 2 / 

Bav IIOllBO DOU80B8!hCB B!OII IJ!op1111ol op■ 'R, = ~ L.5 
"(&oJA 

/ R - 'IICIO P8IBOID>ACa/. lcu CIIOJlOC!ll BOSAJ■Boro ffq&Blll 

Go1ee BHcone 1111 peslll!pY ,eae ntGon■■e,,o c■:aa conpoHBJ1e-

1tlll F c aell■CH n na;1lpata 0110pocn: 

• t=-KSj~&• / s / 
rAe B = o,os ♦ 0,05 O :mpo■o OG!8B8811HX ,e1u. 

8A8Cl, 11H orpaB■ 'IIER uepsllll CllJ'l88K BOrAa 

~B = - fc / 4 / 
llpe1Gpa80llHBaJI B!tro pall81C!B8 nocae 881111118818 18 Jp&BB8BII 

/1/ I /2/ UOQ'18811: 

. " ~ 2 P~,..:t I 5 / •s . .r 'l 
lcu U'llcon noc,0111111» ucn B ypuue&1e /5/ noQ'laH'-

o■: 

/ 6 / 

l 
(M] 

0,4 

0,2 

0,1 
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4. PE81Jl,TATII 

C Horo ypa11ees1s lllft cuopocn noiyqe!UI U c,01110c!8I npa 

lap8AH8BBllll: e ■ /,_ .B !O lie BpellB !O'IIIHll KHpo8B8IIOK8!poll 

Gau 181111pe!UI peu1,111o1e C!OI.CH cuopocH BOB)U■BOH !e'l8UR. 

9H CBOJ)OC!ll l!BJIIIJl!OB np■UIIGI oGpaaoB&alll erJ!8'1Jllil ftll0'1811 

C ea■Go11,■H■ AUB8D.Ba p1c.4 conoc!8U8BII OBOpoCH ll,· 
Yr11011H11 soel{lt■n■estH npBIIHX 0,0282 I 0,0268 OOO!B8!CB8BBO, 

KO!Opee DOll88SJIB8! :mpo18e COBUQA8Bl8 !80peH'18CUlC I 8BCD8pll

llllB!lllllllllC P8BYII>!8!0B. 

OUII 18 IOSIIOllJllllC l[Jffl I AaDIIH ycnep■ellCHOBBUI UpeA

J:Oll8BBtro llll!OAa CBH88B C peeea:1e11 GOl88 CIIODol 88J18'11,rAe 



yqnliBBll!Cft peanu11e YCIIOBIB .!l!o Q08BOIIH DOllJ'lll!I, 6o11ee xopo

■ee COB08Jl8BM• I C08Jl8!~ ROIIOrp81111;)'.EII dWIO dll B08IIOIIBO onpe

A8IJI!~ O!ROCl!8llRO dOl~■el ,oqaoc,~ CKOpoo,el B08Aj■Boro 

,nea1B B D8118pROI ra1epee.Bce HO YC!P88ft8! eeodl:ll)IIIIOC!~ 

8CDOll~80B8!~ !ftll0l1116 I CIIOlll!H8 ,JIJIII 8KCllllJ'8!1!l111 !O'UW8 IIIIKJ)0-

8R8IIOIIB!pll. 

5 • llil())Ul 

5.1 P8aR11e coqe,as1H 11JKJ)OKl!All8!MqecK1x D8paue,poB B ne~epe 

110ry, dll!~ np1q1eol odpa80B8BIB UR811Ua BOll~RSJ[ ary!8111111l: 

ft110qe11 B rlllHftllllJ: DOIIOBHJ: R8Kllll,llllU; 

5.2 CoBA8BB8R IIOA8lll> "■A88ll~Hol• ary18qeol ftllOqJII Jl88! B08IIOZ

ROC!I, onpe]leun CKOJ)OOU 808.Q■Roro ,e qeH■ft B ne~epe ICDO.U.

ayft !OllKO AUBY / t / ary!8'1110II ftllOqJIJI I JIICO!Y / h / odpa3yD

lt81 ee K8Dl!llllell ~plili; 

5.S Rcnoll80B8B1811 don■oro R8dOp8 8KCD8Plll8B!8llll!IJ: 18HIIIIJ: 

IIOllBO C08]l8!1, eo110rpallllll AIIII B8l:O&Jt8BIB 11811Clll8ll8Ja C!OIIIOC

,e1 B8K!Opa CKOJ)OC!II B08AJ'■Boro feqeaae. 

6. B11aro]lapaocu 

A1,op11 BIIC1188Wl811! CBOII dOIGafll dllllrOA8PROC!~ do11I'apcn11 

I KYdllCKIII yqac!BIK811 116ll,llJR8JlOABOI coeaeoaKCD8AIDII 'Ty8CO 

•aa• B B:yde 88 OK888R&yll !8Dl'i80111J1 0011)11,1, ,J1J111 noayqellllll 

8HCD8PIIIIR!8llRJa A8RRHJ:. 

7. lluapa,ypa 

7.1 rono]l B.B. , AH8111!8'i8CK08 I qHcneeuoe IOCll8AOl8Hl8 IIJKJ)OKlll 

118!8 rop■30R!8ll~RHJ: 081118P, "EapooelcKB per■OB8.■B8 KOB~p81!111R 
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no C081180l!OrlR-~lft", Cd. C 118!8p1au, ! .II, c., 198S,c,p.S75 -

S8() 

7.2 /AHAp1llo K./ f{,-.Jri<Z<X C 'P,-e.,.,;~r.5 r.-s"i'fa.lr su-r l!1etf,(de 
J~ ct.<l;(tlt. c1e /(I ~-;t·te tk:,

0 

pe,·ufut<'.f tU & 1aur,e 
Crtiylr,u ,l ,aux • A-ri:Jtl. ,4,,,,.1 !fe•t,ot:', ~IJ, 1, (9"{4,p.3·J5 

?.S t1aaqecKIIII 8l!lllllJIOD8AlqecK■I CIIOB8p~,no]l P8A· A.11.IlpoxopoB 

II., "CoB.8HDBKIIOQ8JllR" 1 1985 

7.4 Tad1111u11 ~•awqecKax BeJ111q1u /CnpBBO'IIIIK/, noA peJl.8.K.KII -

Ko■ea,11.,•A,01111s]la1",1S76 

7 .5 OKe T.P.,K.111118111 norp8B■'ltloro c11011,ll.,"1'1,11p011e!eo■aA8!", 

1982 

8. t■ryl)H 

8.1 P■c.1 Cy1oqRJl8 KOlledaBIB 80llBOro peuva 

8.2 P1c.2 HAeaJ1■a1poBassaR 110~e11> nonyqeu■e "■Aeaneol" ary1a-

11Bol ftllO'l!II C rop■80H81l>RIIIIJ I B8P!IB8llRHIIII npo~IIJIIII 

8.S P■c.S reo118!p111ecnl BIi ~181Q8CKIX YCIIOBd np1 Il8A8BII 

BOAftBOI 18D111 DOA A8IIC!Bl8M 011101 !ftZ8C!I I P8CD010111818 c■a, 

1elcuy11•x ea Hee 

8.4 P■c.4 ;nuua ary!S'IIIOI ftllO'IIII B 88BICIIIOCH O! CKOPOC!I 

eoaAjuoro f8qaua B 11e•epe Be Ce,np8'lario,KYda 

Io I - ,aope11qecsue c,01110c,1 

/ 41 / - 8KCD8pl118Bf8UILll8 C!0llll0H 

AneKceR CroeB - HapOAU8ft ac,pOHOIIHQ8CK8ft odcepBatOpl!JI H llll8He,a

plll! "Dplfll rarap11H", 60;X> CT8paR 8aropa 

60lll'BpHR 

IleHK8 U~l'llOB8 - lleSJIYH8pOJ!,Hllll CHTY8UHOHHLdl ueHrp - Y.l(ij, 

6011rapCK8ft OKO]lellHR H8YK 

6000 CrapaH 3arop8, 6onrapHR 

Alaxey Stoav - PeopleS Aatrono'licel Observatory and 

Planateriu11 , 6000 St■ra Zagora, Bulgaria 

Penk1 l'tugl ova - Space Research Institute - BAS 

6000 Stare Zagara, Bulgaria 



H3MEHEHl,U{ B 3PEHIU1 'llEThIPEX CTIEJIEOJIOPOB B PE3YJibTATE MEC.H'llHOro 
TIPEBhIBAHH.H B TIEinEPE 

DRTPOB, H. - HHKOnOBA-BOHBBA, H, - BO■BB, H. 

;,. lleTJ>OB , A. H11Honoaa- E0Heea ,H .Eowea - u.eAlll.!Hl!CKWI AKa,~ei.am 

bi~H "HJi. llaanoa" - Ka!\.<lJ\Pll no q>ll311onor1rn,rop. lL109.n,1m- Eonrapttll. 

B nell\epe yTIOTpe6neHHe OCBeTnelllill , OTmNW<JJ]81'0Cll OT contte•!HOl'O, 

H Ol'pa!H!'leHHJI , KOTOpse npe,llnaraeT apmrne OCBelI\eHHe D npOCTplll!CTDe-

- - <paKTOpll, l(OTOpW He Aal'.JT 0031.10);1'.HOCTH l'Ji!l3y pa6oTaTb 3 ycnOBIIJDC 

ero aoai,oJ<Hocrell . 

llpeABBpHTeRbllO II nocne 1Je,llHK0- 611onol'l!'l8Cl<Ol'O SKCnep111.!eHTa 

:ll-Tll JlH8BHOl'O Hax01il,I\eHHll D !lell\8pe "To!JllllKa" '18TllJ)eX- tlJleHHo!'O 3Kll

naaa 6W111 npo113BeA8Hll Knlnnfl!ecK11e 11ccneAo= acex noKaaaTenen 

3pllTeJlbl!Ol'O aHMH3aTOpa • .3o Bpellll 3KCneplll.!8HTa ObDIH C!IMBHll 2 pa3a 

:iauepeHli/1 ~ OCT])OTl,I 3!)8Hl1ll,11B8'1li01'0 3pelilill II 3pwrenbHUX 

naoaueTpOB 6enoro ,Cl!llel'O , KpBCHOl'O II aeneHOl'O uneTOB OTJjenbHO ARll 

neaoro II npanoro rnaaa. 

0'.ll,{etJeHO nporpeCCIIBHOe y,.1eHbllleH11e 3p11TeRbH!,IX napa:AeTJ)OB B 

rpa,izycax ,l\Rll acex l(BeTOB '! tJeTBepllX 'fl!BCTHIIKOB • KOTOphll HaxO~H

RJ,lCb D n81I\epe . YcTaHOBn8H!i HeaponOJJ.lllOHMbHhll li3MeHeHJU! B CTOIIHOC

TllX pa.3JIHllH!,IX 3p11TeRbHWC H8p}f,D,11aHQB II ,llnJI pa3nll'IHWC UBeTOB. 

B llJ)O!.(ecce pea,ll!lITT8.UHI! ooe CTOll!.IOC'IH!,2 noK83aTenH BOCCTa

HOBWl.llC b llepe3 2'.) ,!\Hell . 

Jp11l'e.11,.'1oe no.le A8Jllll'Cll Ha TPII l!BCTII! 

- :.\eHTflwlbHOe, ~OXO,ll/tljee n.o 5-0 
MIi C .n.11a11erpoM B 10°. 

- CpeD.Hee . Mil 6nll3KWI nepllpepHR C 5° AO 25° OT UeHTpa. 

- )lellcT81H8.,lbHWI ABnbHWI 11epH.11epllll C 25° n.o KOH4a. 

&l'b 1'0HOKYRIIJlHOe II 611HOKynRpHoe apeH11e . 'JoHoKynllpHOe 

3 pem-1e IICCne,llyeTCll no Mepl1,llllaHaM a PB3HblX llnOCKOCTllX •• Otto 

(5i;aaeT PB3HJ,N. HanpHMep, 3 H!l3BnbHOM Hanpaanettlle OHO ,!\OXQl\111" 

AO 6J0
• a TeunopanbHOM AO 5:)0 • BBepx AO 6:)0 • a BHll3 AO ?0° 

J\RR 6enoro 4BeTa • .QnR ,llpyrllX 4BeTOB OHO yJ,IEHbmaeTCll no orno

me1rn10 K CliHeMy. KpBCHO!.IY ' II 3MeHOMy 4Bel'aM. KorAa '18JIOBeK 

CMOTpliT 060llMII rneaaMl1 OCYII\eCTBnlleTCll , TaK H!l3BaHHoe , 6>.'IO

Kym1p11oe 3pelllle KOTopoe npEl,!IOCTaMlleT 803MOl!llOCTb aocnpl!HII

UllTb npEl,!IMeT!i B r ny6b. OTO B03MOl!HO 6narQllap11 nepecel!eHl!lO 

nORell a11,J.111.1ocTa a H!l3MbHOM HanpaanettKII. Pasuep1,1 3Tor o nORR 

n O aeprllKM K - OKMO 13'.l0 ToecT KaK np11 MOHOKynllpHOll 3PeHll1l. 

3 xop1130HTMbHOI! MOCKOCTII OHO AOXOAIIT AO 100°. ilepeceKallDJ!

ecR CTO~'iOCTK, KOTOpue onpe,llenlllOl' 6llHOKyn!!p{Oe 3fl€Hlle 3 ro

p~30HTMbHOA MOCKOCTK OKORO 110°. B aeprl!KMbHOA - BBepx 

65° II ilHK3 650. 

Ha aenlltjv.Hy 3pHTMbHOl'O nORR OK!l3!i88.l01' BnY.llHlle 061I\ee 

COCTOllHHe opr aHll3Ma, ycTanocn , nKJ\a ,BKT&IHH A II AP• ~113V.

q ecKKe ~KTop1,1 attelllleli cpe,llu Tol!<e an moor Ha none: sTo een11-

< l<Ha npocTpaHcTea /a ne:Jjepe OHO orprutl!Qetto no paaMepa,./ , 

oc JeTneHlle ' llpKOCTb )I :.iaeT o6eKTa / B n€ll\epe llflKOCTb yMeHbma

eTCff aC~e;\CT31le H~3KOA OTP8.SB1Cll\el! cnoco6HocrK II orcyCTallll 

1or aroA 43eTo3oA rauu/ KOH'l','BCTHOCTb j10011 ITo~e c;iaJ5ee, c11-

.1a CJera /3 ne:i;e;,e OHE. OKORO 60 KB.fQMH , a CORHe<!Hbrn caeT -
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VI3IOH Cl!Al<GB.l Ol' !'Olla SP3LdOLOGI.3 I'S 

POLW.7ING A 0NB-.J0NTH CAVE S~;. Y 

I n a cave the use of ligbt ,di ffer ent from tbe sunlight, 

and t:le 11~1tatione tha~ the front illu~ination of space carr ies 

are f ac~ors i~peding the e ye t o work under t he conditions of 

its abilities . 

A thorough e1aluatl on of the vis ion analyzor has been 

perfor~ed before and after a medico-blologica1 experl~ent of 

a 3o-day stay of a four-:ne11be r group i n the cave "Toptchika". 

Jlle visual acaity, col our vision and the ~laual para,e ters 

tor 'the wbi te, blue , r ed I and green col ours for each e ye wer e 

tnice 11easured during j;ne experbient. 

"" pr ogressive decline of the ·-1 l sual para'!le ters in degrees 

! or all colours for the four par t i cipants 11as found at the 

ti7 e of t:1eir stay in -che cave. ~ere were disproportional 

~alue changes of the different visual uer idiana and f or the 

diff erent colours . In the process of reada7tation all val ues 

returned to nor::nal .,i~hin 20 days . 

3 . 1JZ7 ;;a,qe.lll/ . npo ,e Toro c11.1a c'3el'a 3 neiJlepe ttepaJHo;ieµia 

3 npocrpaHC1'3e , KaK ll])ll CORHe<JHo;i caeTe Ha aeWJe. J neiqepe 

OC3etqeHl1e Y,&€Hb[llll3aercn ii 3a3l1C11,AOCTH OT K31l;lpaTa 01'.I\Mel!e

HOCTK o6eKTa ' a c6oKy 3aBl.,;)IT OT yrna naqeHKe/ OT KOCIIHyca ' 

K0Top1,1~ np11 ~
0=1 , npx 40°=0. ? , np11 60°=0 . 5/ . no cneKTpanh-

H ouy COCTaay CB81' IICKyCcTaeHHoro ocae,qeHHll nepe)deu\E!i K .I\RIIHO

BORbHOBOR 'IBCTII cneKrpa. IK KpacHo!Jy CBel'y/ 

B 1971 r . 6blll npOBEl,!1€>1 3KCnepl1lleHT B ,1eiqepe c rpynnol! 

113 4 '18JI088K co cpOKOM npe6b1Bll!lllll 3:J ,!\Hell. ,!\o II nocne 3Kcne

pmdeHTa rpynna npoaena nMHoe '-'8AIIUIIHCKoe,ncHXonorl!'lecKoe 11 

CO~IIO!JeTp!NeCKoe o6cne)\09aHHe. oKcnepll!JeHT 6blll np08El,!leH B 

ycnOBllllX nonttoro OTJ)blBa OT BCRKllX reo~H31!'1eCKllX )\aTl!IIKOB 

ape•&eH11 , a nonttoA co411anbHoll 113onll4111t. Bo apellR npe6uBaHHR 

noA seWJeA no nporpfilllle cttoea npoaen11cb 3TH HCCJJe,lloaaHHll . 

METO)IHK.A 

Hccne11oaarne apllTMbHoro aHanll3aTopa no CRe,llYDJlKM no

K aaaTeJIIIM! 

1 . Y1HTpaoKym1JHoe .n.aanett11e - npoaenocb OT.l\eJibHO ARR neaoro 11. 

npaaoro rnaaa a MM pl'yrHoro CTOR611Ka , .n.o aKcnepHUeHTa II ao 

BpeMll peaqanTBL\lllf. 

2 . CocTollH>le rnasttoro Atta / np11 cyaettblX ap8!1Kax / ,110 11 ao 

Bpe,.!ll pell,I\anTBL\KOHHOl'O nepi10.11a. 

3. OcTpOTa 3Jl€Hllll - OT,I\MbHO ,llnll npaaoro K neBOl'O rnaaa. 

iiccne.n.oaaH11e npoaenoc AO 3KcnepHlleHTa, .n.o BXOAa a neiqepy , 

Ha ?- oil 411pKB,i\Hbill p11TII /8 3e1111ol!/ , Ha l?- 1,11\ UIIPKan.Hull pKTM 

/';?JJ 3aEOA! K BO ape,rn Mecff'IHOI! pell,I\anTau11". 

4.. [laenioe apeirne no TaJ5n114aM Pn6K11Ha , .110 aKcnepKMeHTa, ne-



pe,11 CT8pTOl4, ao SpelUI npe6blBBHlle no,11 3e1Ulel! H8 7 II 17 llllP

KB,l\Hwl p11TM , 11 ao apelffl peBJ1anT8[IIIOHHoro nep110,11a. 

5 . liepaj,ep111lHoe 3peH11e c nepH!AeTpo1'1 ~ecTepa ,111111 6e.noro , c11-

Hero, KpacHoro 11 3e.neHoro [13CTOB qepro 00° OT.Jle.11bHO ,11na ne

soro II npaaoro rn83a. llccnE1J1oaaH11e npoaenocb cjloHoaoe , nepe,11 

cTapT01J , DQI\ 3ermel! Ha? 11 1? l\llPK~blll p11TM II ao BpE!.1111 pea

,11anT8[11111. 

PE3y;JbTATu a<CrIEP,fl!IBI'A II ,1)( OBCYilQJ,llil!E 

1.IIHTpaoKynlljllloe ,llaBJ!eHlle. floK83aTenll B pa»Kax. HapMMbHbllC 

C TOHHOCTell, KaK ,110 a11cnepllMeHTa, TaK II noCJie Hero II BO apelUI 

IIOCTOHOMeHIIII. Cpe,11Hlle CTOllHOCTII npll .,L =0.05, npll :i.z21.3?5 ± 
1 .5? to1 PTY'niOro CTon6111m. 

2. rn83HOe ,IIHO. He Ha6nll!laeTCII OTKnOHeHIIII OT HOpllbl ,110 II noc

n e 3Kcnep><11eHTa. 

3. OcTpoTa 3peH1111. JJ.o II noCJie 3Kcnep1111eHTa CTOllHOCTII ,111111 

o6ol!X rn83 JJ.=1.0 , Y ,11syx yqacTHIIKOB TDnbKO Ha 1?- ;,ii! l\llJ)KB,11-

Hblll P"™ JJ.=2. 5. Y HIIX 6WIII cy6eKTl!BHblC l1Mo6 Ha ~'l'eHll8 c 

TPJ.IIO>A npv. no6oaol4 oCBCll\eHl!I!. B npot1ecce pe!l,llanT8[1ll11 aT11 113-

ueHeHIIII aoCCTBHOBllnll CilOII HOP'.lMbHble CTOl!HOCTII. 

4. l.\BeTOOIJIYll\eHlle. Ha npe,11aap11renbHIIX OCIIOTpax y TpOIIX yqacT~

HIIKOB 6WIO HOP,,MbH08 l\ll8TOBOC 3peHlle. TonbKO yqacTHIIK ./13 He 

----- ------- ----------
l\B8T ll8plWl!IHH --- £!! ___ 

--------- ---------- rJ!!l!Ig __ !;! __ 

H83MbHbll! 53. 13 100.00 
TeMIIOpl.llbHblll 85,00 100,00 

6eJll,III 
BB8plC 46.88 100.00 

-------- CH113l( _______ §.}L!~- ~QQ 

H83MbHl4 50. 00 100,00 

CHHHII 
TeMIIOplJl!,Hblll 70. 00 100.00 
BB8plC 50.00 100.00 

-------- 1111\U ____ --- 00.QQ_ lQQLQQ 

Hll3MbHbil! 48.74 100. 00 

KplCIWA .-811l!OJBJ!bHbll! 70.00 100.00 
eeepx 38,?5 100.00 

------ - CHll3.'[ ________ 
g!L?2- lQQLQQ 

H83MbHbll! 30. 00 100,00 

38Jl81WA '1'81mO{l!lJ!bHblll 45,00 100,00 
BB8plC 30,00 100.00 
CHHU _______ ::!QLQQ_ !QCM~l 

o~C<IIITblBM Ta6n . 4 ,6,9,10 ,ll ,13 ,14 ,15 ,16 ,17 ,18 ,19,ID ,21. Bo 

BpCMII npe6b188HIIII no,11 3e1Uiell He 6WIII ycTBHOBneHII 113lleHeHIIII B 

[IBCTOBOM 3peHHII. 1loCJ1e BblXO,lla 113 ne111ep1,1 y O,IIHOro 113 yqacnrn

KOB .t12 C HOpMMbHblll [IBeTOaflY!lleHHell 6WIO o6Hap;'lleHO He6onblIIO!t 

HapymeH11e no oTHomeHllll 11 3eneH011Y l\BCTY /Ta6n . 10 11 15 no 

P1161111Hy/ , KOTopble KCl!e3no Ha 3'.l-Tlil\ ,lleHb nocne Bb1Xo,11a 113_ ne-

111epb1. 

5. Ilepllj/ep11l!Hoe 3pei111e: 

a/ CocTOl!Hlle nepe,11 CTBPTOII, 06111ee 3pllTMbHOe none noK83blBB82 

H e6onbmoe C;'lleHll8 KBH no OTHOIDeHlll) K 6eno11y, TaK II K KPBCH0-

11y [\BeTO!I - 8. ~ B -rpex 11Cpl\11118HBX. B H8SMbHOII HanpaaneHIIII 

Ha6nll!IB8TCII c~ee yaenl!\ieHll8 Ha 109.41"/Hll,IIIIBI\IIYMbHble KO

ne6BHll8 c 105" ,110 llft'/. 06111ee C;'lleHlle 3pllTMbHOro non11 B 

8TIIX p811KBX II ero yaenl!\ieHHe a H83MbHOII HanpaaneHIIH llOaHO 

paccMOTpHBaTb KaK ycnoaHo-p$IeKTOpi811, cne11aj>11qeCK811 ,111111 

n€!J1Cpb1 peaKl\1111 nepe,11 CTaPTOM, KOTOpal! a1,1pa60TblBBeTC11 B npo-

[leCe TpeHllpoBOK. 

6/ CocTO/IHHe BO apellll npe61i88HWI a n8lllepe. Ha6nll!laeTC/l yc

T0'1t!HB811 TeH,lleHl\1111 K yM8HbW8Hlll) CTOllHOCTell 3pllTMbHOro nOJIII 

no ace-& 11epl\llHBHaM, ,11n11 acex [IBCTOB, KOTopal! nporpecHBHO 

ygenl!\i llBBeTCII c npe6b1BBHHC!i a _nCIJ\epe. / CM. Ta6n. 1 , 2, 3,4./ 

---------- ---------- ----------- ---------
~ C _I 'L!J!!EK _l!!!!\I_ !7 __ !1! -L-J:1.!'.J:!! g.lll!!! ..!l2!m!!-

l:Jll!.IIL rll!!& -~-- !:I!'!&.. _!;! __ !:ll!!lla._ ~-
58.13 109.41 54, 38 102,35 33.75 63,52 39.38 74.12 
71.25 83,83 60.00 70, W 45 , 63 53,68 56.25 66.18 

41.25 88,00 33,13 70.6? 25,63 54.67 31,88 68,00 

OOLP ~LQ8 4gL~ ..§7...~ ;!IL§.} _ _ 1§L~ 13 .... ~- ~~ 
ij;i..liQ 1')5,00 23.13 46, 26 31,25 66,::0 

36.88 52. 69 33,13 47.33 45.6.3 65.19 
11.1! 23.76 16,25 33.00 22,W 45,00 

~ ..4§.?2 ~Li.i. ~~- ?ZLOO g~.QQ 

46,25 94,87 ~ .00 61.54 a:.. 88 ffi.144 28.13 5?. 70 
E6, 25 00,26 45.63 65,19 36. 25 51 ,?9 4?, fl) 67,ffi 

36.88 95.16 ai.oo 51.61 2?,50 'KJ.9? 23,13 59, 69 

~.QQ 'llL§§ 31..~ _§gL!!) g§.1§_ §§ .. !Q.. W..QQ 5§Lg1 

34,38 114,00 25.00 83.33 23.13 70, 10 

43.13 95.84 31.88 'KJ.84 34, 38 ?6,4> 
1?.ffi 58,33 ID.63 68.?? 19,38 64.00 

~~ _23 .... 77 g§L75- ~.§3- 23 .... ~ ?'lL!Q 

Ta6n, 1. 0..o!b!oC'l'M 3plff8JlbHblX nBpBM8TpOB B rp8,QYCBX H npoqrnTax / cjloH ~ 100,00'/ ,l!,Jlll '18T>!p8X 

yqllCTHHKOB, ,l!,Jlll JI8BOro H npaBOl'O rn83 no 11138fflll H 118pll,D;IIB!tiM 

~------- --"JIJ!ll-- ------------- ---------- --------- ---------- --------
l\118'1' BC8X ___ J!!!fl _1!!!8..C'l'8 !!!'!- 'Lll!l!l! ..£!!l!L n_ - .. _!!!!'!.'I! ..&.81.!!! n2!me 

11epll,IIHBH!lX ---
------- ------- .!~- " L~&. -~- ~=-- ~ rI!}.!,. -~-- ..!:~&. -"-

6eJlblll 2_ X 248,14 100,00 228.?6 92.19 100.01 ?6,5? 135,64 54.00 170.64 68.?? 

i 62,04 5?.19 4?. ::0 33,91 42.00 

----- --- ---- ---
CHHHA 2x 2.al.00 100.00 124.39 56,54 95,64 43,4? 126.88 5? ,6? 

i ffi.00 31, 09 23.91 31.?2 

------- ------ ----- -----
KpBCHblll Ix aJS,?5 100.00 100.38 00,?2 12?.51 61,08 119.38 5?.19 128.76 61.68 

i 52,19 4?. 35 31.88 29.85 32.19 

------- --------- ---- ---
38J18Hblll 2x 135.00 100,00 123.14 91.21 106.26 ?8,?1 100.02 74.09 

i 33.?5 30.79 a:..57 25,00 

--------DllKHXp(M&-
Tll'l8CKOl'O £x 811,00 100.00 418.14 91,52 565,05 69.00 456,89 56.28 526.3'.l 64.82 
Sp8'Nlllb-
Horo i aJ2,9? 21:fd.O? 141,25 114.22 131. 57 
n0n11 -----

Ta6n, 2. 0..ollHOCff 3'!11'Nlllbtwl nap1111e.-poB B rP8,JIYC8.X H npoqllffl!X /cjloH•lOO.OOI/ ,l!,J[ll Jl8BCX'O H npaBOBO 

rJl83 no l\B8'1'8W H ,111111 nOJIIIX!)Ql&.-1N8CKOro ape'l.'8nK>ro nan11 
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---------------- ----------- -------------~----------- --------·----~------------------~kll4- ffi!lllll(!llb~- ' __ il~llll-,z- ~ 1Jlll!2lro ~E~ ::it'@~---~or.11!1 - -~--
_!_ __ rp8JI. r,")JI. I • r08Jl. , rt:aJI. rf)a.A. ----------- ---- -------

<Samad! 53.13 100.00 85.00 100.00 46.88 100.00 63.13 100.00 248.14 62.04 100.00 

toH Cll!Ulll E0.00 100.00 70.00 100. 00 E0 .00 100.00 E0.00 100.00 220.00 ffi .00 100.00 

iqi,.cH>il! 48.75 100.00 70.00 100.00 38.75 100.00 51. 25 100.00 IDB. 75 52.19 100.00 

------ 3£l!~Hl!!! 30,00 __ 100.00 4g.~ lQQ,QQ ~ ... !QQ~ 3Q,QQ !QQ.QQ ~g/P- ~.'Zg 1(}2.QO_ 

n0pen <Se.ml! 58.13 109.41 71. 25 ro.02 41.25 00.00 58.13 92.08 228.76 57.19 92. 19 

Sn!~ l!lla<:l:MI 42.~~-'ii'l..e'l ~?i .m.~ ..w J!li.l§ QQ.00 -'I!..~ @..~ 17.~5 J~..Q~ 
? <Samad! 54.38 102.35 60.00 70. W 33.13 70.67 42.00 67.32 100.01 47. 00 76.57 

LtfpK. Cllll!M 52.00 105.00 36. 88 52.5:l 11.88 23.76 23.13 46.25 124.39 31.10 :'6.54 

pH'l'III i<pEICHllll 30.00 61.54 45. 63 6.5.19 20.00 51 . 61 31. 88 62.ro 127.51 31.88 61.08 

~!!!!~"2'!! ~~Lm .. §0 43 .... ~ -~M1 !ZL..00 _g!l~ 2§..~ .;P..,.'l'l L23....,!1 ~.79 ~l.gL 
17 <Senllll 33.75 63.52 45.63 53.68 Zi.63 5-1.57 30. 63 48. 52 135.64 33. 91 54.56 

"'fPK. Cll!IHII 23. 13 46.26 33.13 47.33 16.25 33.00 23.13 46.26 95. 64 23.91 4.3.47 l ~N 

iqi,.Clllll! 26.88 ffi.14 36. 25 51. 79 27. fl.) 'lJ .97 28.75 56. 10 119. 38 29.85 57.19 

~M~~ 25.00 ___ 83.33 ~!.~ _'N.~ ~&1 68,?? -4-20. 75 -~2.~ lQ§,_~ ~..§7 7§,'ZL 

n:e 

<Senllll 39.38 74.12 56. 25 66,18 31.88 "'·'°tl "'· 13 

68.32 170. 64 42.66 68.77 

CIIHHH 31.25 66.EO 45.63 6.5.19 22,00 45,00 2?. EO 55.00 126. 88 31.72 57.67 

K'(BCHlill 28.13 57.70 47.00 67. 00 23.13 ff.l . 69 30.00 58.54 128.76 32. 19 61.68 

__ 1_!!!!~ ;!~~~ 23,13 ___ 7v,10 ~.~ -~.~ !~~ _64,60 23413_ ..77,lQ.L!QQ,Q~ ?2,Ql _71.QL 

Ta<Sn . 3. CToAHOCTK 3pKrenbHLIX napawe,-poe B rpl!JIYC8X K npo~H'l'8X /<foH = 100.C<»'/ JJ,/111 '18TllpeX y,i&CTIOI-

xoe )lllll neeoro H n'(lleoro r.na3 no UB8'1'8M H 118pH,IOl!IH8M. 

rxorrgi-- f ------------ ------------ ------------ --------------,-----------------
H33MbKHll -..\In 008.Jl bH!lH f,,.,.ox ___ r.HJl3Y ___ . ;;E.:,,. __ no •tepHJ11!$\HBN 

------ . ---- - ------------ ------
rP'I ~- % r!)ll;i. " rre,n. "' "~J\. "' ~(''IJ:. "00,1\. 'JI. 

-x 181. 98 100,00 2?0.00 100.00 165.63 100.00 194.38 100.00 811.89 100.00 

•i<>H L _}J.'l7 Jil.sJ.. -::i:- 11.1L _112.§Q_ ;)g.'im -~.25 ------ ----- -----
1.4.38 101.21 127. fJJ 82.66 78. 13 al.65 108.13 95. 58 418.14 91.5< 

__ g ... 19 @.'lg ~.Q'L ---- Mr:l'L ------ ~ .. QB _gg..?7 ---
? 

l'll.26 94. 16 185,64 68.76 S!. 51 49. 82 125.64 64.64 565 .05 63,6.1 

_.;g.~ _ 1§,1L --- ID.§3 _ ---- :u.11- -·---- H!.~ 35._~2 ----
l G8 .?5 ff.l . 79 146. 89 54.40 ro.01 54,34 111. 25 57. 23 456,00 56.28 

-~s.!2 .. ------ -~.'l:L ----- ~.§Q_ --- _;rz.~- ------ m..ga 2!1.W_ 
2 

i21.89 67.02 183.76 68.06 98.89 58,50 123.76 63.67 526.30 64.82 

___ l:!Q\l!@ ~- ~..17 _1§.~ -~.~ ----- -~"" m.~ ~~~ 

Ta<Sn. 4 . C'!'OIIHOCTII 3p0,.,.Jlb!Ui)( nal)llMeTpOB B rpap;ycax H a<SCWlmHC:.. npoQBH'l'HCII cna.QB no OTHOOl8HlU> K 

~OH011C11y nol<ll38TeJ11>, JJ,/111 '!Cn,ipex yt1acTH111<oe .IUlJI neeoro H npe.Boro rnaa, no 118pll,llHOIIIJIK, OCSll\88 )11111 

:lenoro, CHHOro, 38Jl8HOl'O II KpllCHoro UOOTOF 

JipollSOIIDIH cnfl:\y!l!K8 H3118HeHHII no O'l'HOW8HHI) K I.IB8T811: 

-MeHbme ecero H3118HHJIYCb CTOllHOCTH ,l\llll 38.~eHoro I.IBeTa - Ha 

?-oil I.IIIPKI\I\Hhill pHTII OHH Ylletl blllWll!Cb Ha 8. 7911, Ha 1 ?-bill IIKJ>

Kll,IIHYH pltT>I Ha 21. 2911. 60.llbme H3118Het!HH ,l\llll KpacHoro I.IB8Ta -

Ha ?-oil IIHpKW\Hhill pHTII - Ha 38.92" , Ha 17-\jll 1.1HPK8.JIH!iR pH'N 

Ha 42. B~ H ,qnll 6eJ1oro 1.188"8. Ha 7-oA I.IHPR!Wfhill pHTII Ha 

23. 4311 , a Ha 17-!iA IIHpKIW{l,lll pH'N - Ha 54.~. 

-Hall<SOJl&■ee y?4eHblleHH8 ,qnR cHHero 11aeN1 - Ha 7-oA 1111px8,ll,llbill 

p11,-11 Ha 43.~, a Ha 17-!iA I.IHp!<I\I\HliA pH'r.1 Ha 56.63' . 

Yl.ieHbllMJU'.Ob CTOAHOCTH ,I\Jlll ;;>alHliX 11eeTOa no 11epl\lll18110lf: 

~B H83MbHO>I HanpaM8HHH CIUbHll8 acero Y,4etlbllHJIHCb ,I\JIJI C191C

ro I.IBffll Ha 17-YR qKpKB.JIH!ill plltll Ha 53, ?~, ,qanee !\JIii xpac

HOl'O I.IBeTa Ha 44.~. l\.1111 <Se.11oro I.IBeT-8. Ha 'J:,,4a/,/ II llet!bl■l 

ecero AJIR ae.11et1oro 11eeM Ha 16.67". 

YCTallOaitetla nepe,11 C'Nlp'l'OII YBeJll!qeHIIC C1'0llHOCTeA B rpa

.-ycax H3 nepH:>teTpHH 8 H838JJ,bHOII ~e~illlHe Ha 7-ol! I\HPK8.Jllll,d! 

pHTII npollW111e .. ,.Etl,D,etll.1111) II yc1'0At!HBOC'PH .. ,!Vlll 3eJl8HOl'O I\Be'l'a 

114.60l', ,q1111 c191ero I.IBeTa - 1J5.0Cl', ~JI <Senoro I\B8T& - 102. 

~, H TOnbKO J\llll KpacHoro O,.ll~BeTCJI YlleHblDeHHe Ha 38.~. 

sse 

- B T8:41lOPMbHOII Hanp!lillleHHH Hal!<SOJibW8 y>leHWeHH8 )VIII CHHero 

I.IB8Ta, r.:1e Ha 17-Hll l.lnPK8J\Hw\ pHTII HB 52. 6~ . ,qenee ,qnll Kpa

CHoro J.\38Ta - 48. 2~, )lnll <Senoro - 46. 321' H 11ett&m0 ec0ro )lnll 

a enoooro J.\BeTa - 29.16J'. 

•fio HanpaB/100110 ea0px ca11oe <SOJiblll08 yi,ie111,meirn0 ,qnll cllllero 

I.IB8Ta - Ha 66. 50J', ,IIM88 )Inf! <Senoro I\BBTB - Ha 45.33' , ,1\/IJI 

3 en011oro J.\38Ta - Ha 31. 23' H CaMOe lleHbllle ,!Vil! Kpa,moro 11ae

Ta Ha - 2:'l,03'. 

- ilo Hanpaw!eHHe a!H3 Hall60Jlblll8 H3lleH8Hll8 )IJIJI CHHero 11eeTa 

Ha 53.'l~ . KPSCHOro Ha 43.9:>i' H CallOe lleHbllle ,IIJIJI 38Jl8HOl'O 

J.\B8'1'8 Ha 4.1~ . 

lloJ1HXpOIIBT~ecK08 3pll1'8JibH08 nOJie no 118pl\o.HBH!III 'l'ax&e 

y11eH&IIHJIOC b, BOJI&me acero yMeH&maeTCJI no Hanpaanetilll) eepx -

Ha 45.66.', ,qanee a Telll10p8nbHOII HanpaBJleHHH Ha 45.60-' , e HB

npaBJleHHB i1Hlt3 Ha 42, 7'/'f, H lleHblle ecero B H83Mbll011 Hanpaa

Jlet!HII - Ha 40. 2l.J' • 

~ee nOJ1HXpOIIMIO:l8CKOe none Y118HbllMJIOCb Ha 17-YR I\Hp

KW\Hlill pHTII B l\eJJO>I Ha 43. 72". 

KllK cne.a,CTBHe 6HHOKYJ1llfl!08 nOJie Y,..tet!blllllJIOCb no XOp1130H-



T8JUI Ha 4J . :P-' , no 3epTl!KMII Ha 44.10.' . 

a/ B pea.n,anTlll.(IIOHH!iil nepHo,11 npo11cxo,1111T CJieJtyu\He srurnefJ!Il1e 

H3't:eHeHHJt: 

- Ha BTopoll ,IIEHb nocne swco::ia, no OTHO:!IeHH1> K 17- l,I)' t.1HPK8,:lllc.

MY pHTMY np0!1eHTHOe y:,eHbmeHHe CTOIU!OCTell B nep~eTpHII ,VU! 

6enoro :.1seTa Ha 14. lJ; , ,;vi11 cmiero Ha 1-1. 2'.li , !\JIii KpacHoro 

HS 4. 49.' , !1,11! 38.1eHOro yBenHqHJIIICb Ha 4. 62' . 

- Ha dTOpoli ;\etlb nocne .31DC0;\8, no OTHO::ZeHltlO K 17- uy 11H;>KB,!1-

HOl4Y p;<T>Ay npot.1eH1HOe Y:"'8Hb!ll8HHe CTOl"alOCTeli no.1mcpo:.iaT:lljeC

KOro 3pet!HII no ~tepe;J,HIIHO,J CJl8:\YJlliH:A 06;,a:ioia: 3 Hll3aJlbHO:J 

Ha.,;,a3JlEHHil Ha ? • 23' , J ,e .mo;:MbHO:l HC. 13. 63.' , no :rnn;aa,e

Hl!e .lHl'.:l Ha 6 . W , H no ,u,n;,es.1eHH10 3Je;,x Ha -l. 16' . 

- CTollHocTII o:S:11ero non11xpo'.taT1necKoro nonJt y>JEHblllaJ!HCb B 11e

noM HS 8.54-' , Ha aropoll ,lletlb nocne 3!iX(),!\a no OTHOllleHHI) K l?-

011.y !lllpKB,!\HO!JY pl!nty. 

- B KOHi.ie !iCCl!\IHOro nepH0,!18 pel\!IMTlll.(HH ace CTOll!!OCTH 3;>H

T8nbHOro nonll , no llepH,:IHaHau 11 11seTOll ,IIOCTllrnH ,l,oHOB.DC no

K838Tenell. 

fl fie-rpoe , A, H11Konoaa - 60Heea , H. SomeB. 

~le;\Hl-lllHCKBff AKB,118°.lllll - .:lM ",I, ii , ;Ja3.10B" K8op8;'.lp8 .j)v.a11ono

r11J1 , r . lln0B.1111a - 6onr8,)l1..~. 
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1 , Y•AeHbW8Hll8 J ne;,11 ieTpax 3?llTe/lbHOro none no !138TOl4 II lde

])H,:IIIOHaJIH np11 3)-TH !1}18aHOl4 npe6i.a8HHII 3 ne!l\epe nporpecKBHoe. 

J).o S-oro .!!,ill! 0110 ace eqe B pa.,.raax ;1onycTHU1DC Kone6aH1111. tloc

ne aToro 9;cpal!'.a8TCII Cil.1bHO. Ha 23-oll ,!leHb ,IIOCTHraeT AO 4)-

45' HOp,.lli, 

2 • • !em,oe acero Bupal!ieHo y·,eitb!!leHIIII 3 H83MbHOlJ Mep,',:l!laHe , 

t!TO 11,1eeT caoe 061,1tcH£:H11e ll cox;>11Het11111 611H0Kyn,q:t1oro 3pEHHR 

a nOO\CpHbllC yCJIOBllliX . 

3 . no oTHo□e1mn K 11ae1&1 HaMa.1blllee y::.,et1b!:let111e ,!IJlH cHHero 

11ae1a, .11anee Anll 6enoro , Kpamioro 11 Jen£:Horo 11oeToe . 

4 . no ,,epH.111tBHWo1 HaMonbmee yuet1b!!leH11e no HBnpaBJieHll1> a11epx., 

11anee TellnOpanbHOII, 811113 H 3 H83MbHOLI Hanpa.anemrnx. 

5 . dee 3TII ll3Met!et!IIJI o6paTlllolU B p814Kax 3J - TH .11,H8BHOli pea

,'J,aJITB!llllt. 

6 . CMbHellmltl4 ,j>BK1'0p0ll, OK83.iaaa:;llll. a.rnmme Ha Y,..IEHbC:eHHe 

napaue-rpoe 3pHTBnbHOro 11Mll li81!1!8TCJI nporpeCHBHO HBBMHaa»

qaRCll ycTMOC1'b . Jee OCTMbHU8 .jlll3Kt!8CKHe ,j>BKTOPfil OK831,1Ba.m 

cna6oe , He TBK cy.:,ecTBeHHoe onllJIHHe. 

r. ;e 1-0, , .... 1, l -:olo\-r..-.>.Jt.e'. a , .• oos~o, 

... euic:11 ,,,cue-.., .1l " ·11dlcn.l 1r.~·l~ 1tc "(.P. ?'\\.l o , c 

..:!i-1 .... lr of .t.'l. 1iolo 



UHPKAnHA51 BHOPHTMHKA qEThIPEX vqACTHHKOB B 30 - TH ,ll;HEBHOl7l H30JI51UHH 
B IlE!I(EPE 

DKTPOB, K. • HHl<OnOBA·SOKBBA, A, - SO■BB, H. 

[ipOB8,lle.HHIA ll8,lll{K0-6HOJIOI'Ht18CKHII. al!CneplllleHT 30-TII 

/J,lleBHOl'O llaxtm,118Hl!8. B l1Bll\8P8 "TolRHl!a" qeT!lpeX-t!JleHHOI'O aKK

nSEa !Meno aa,qp.qy llpOCJIBAl!Tb H31leHEllillll ,lll!Hlll,ll!IIK pJ1,11a <!uc,Ho

JIOI'INecRHX, llCHXOJIOI'llllOOIIKX Id coql!aJibHO-M8Tpld't8CKHX no!Ul3a

TeJiall. IJePB,11. OllHTOY ,BO BpeMII Id IlOCJle Hel'O np0BO,I\WU!Cb lle,llll

q11HCKIIR,ICHXOJIOI'ldtlecK11e Id COIUfflJU,HO-ll8TplltleCKlle IICCJl8,llOBaHHII. 

0cHOll8.Te.lW!O npocmmetta co6CTOOHH8Jl <S11opH'IUW!8. y He<SOJiblDOII 

rpymn,r ClteJ!eOJIOI'OB / 4 q8JIOB81!8/ Dpld noJIHCM OTpllBe OT 3eMHbllC 

I'eo,f>H3H!l8CKIIX OplleHTl!pOB BO BpeweHH. &ra llllJleHbKall rpynna 

O'NHTIIBaJia HHTepBaill,I Bpe118HH no co<SCTB8HHOMY npe,!\CTaBlleHHll 

0 BpeMeHH,nO 8CTeCTBeHHOII Hyll,D,.e aa COB , fil!TaHlle II ,ll8llTeJlbHOCThll 

C xpollCBleTpHpOBaHldeM C 38llJIII , Trut OHa OTCqllTIIJla l? 4llpKyllllJHl,IX 

<Saopimaa aa pea.![hllO npomeJUllll8 30. aE!MHhlX cyrox.Ilpo11B11JiaCb 

Tell,I\~ K YABOIIB6Hl!J) 3eMHbllC cyrox Ha 24 qaca, K OTHOCHTeJih

HCMy COKp8!1leHl!ll npo,II.OllllldTeJlbHHX IIHTePBBJIOB speweHH' a Tall lite 

II speweHH ,D,llll. ,l\811TeJlbHOCTH C pa.3Jlllllllll,II 11D CBOell CHJle uom

BllpOBJl!IIIH-

MaTeMaTl!'leCIIOMY aHaJild3,Y IIO,I\IIOK8Wi OCHOBIWB ,t>a31,1 CHa II 

<SWIP<)I'O COCTOIIHldll, a T8.K lite II De?fO,llOB 60,IQXlTBOBaHHII --

llea,lly llllTepBIIJIBMII )VIJI Ill!TaHldll, pa.31Ui'IHWII B11,1\BMII ,ll811T8JlbHOCTII. 

i'ea,D,aI1T64Jdll x aeMHW ycJIOBIIIIII np0%D)!il1Ul s 're'18Hllll 26-30 cyrox. 

B l'i771 I'O,I\Y 61,111 apOBEIJleH llEIJllll(O-<Sllonol'l!tl8CKHII 8KCllep1t

MEHT C 3:>-TII ,I\H8llll,lll cpoxow npe<Sb1B8HHII 110,1\ aeWiell, B Ilell\8pe 

q0T1a1p8J(qneHHoro ~ll!WI: II.IleTpos-41 r., r.llonos-26 neT, r. 

Tp111ucos-21 I'. ,11 )\ . Hll!IDeB-21 I'. l(en&ll 3KC118plllleHT8 61,1110 npoc

JIEIJll!Th aa 1131leHeHHllllll B ,llHHaMHKe p11,11a qill3110JIOI'Jltl8CKIIX, llCK

XOJIOI'HtlecKHX II coq110MBTpl!tlecK11X noxaaaTenell. B HaxO,ll~RCII 

HEIJIM8KO OT Deil\ep1,1 Typ<Saae ,l\e&y!)Kn aRIIII 113 Tpex BOeHHbllC, Ko

TOplale Dpll n CnlJ\e>I Tenaj,ooa 3Bll11CIIBMH B cneqllllJlbHOll llY!)HMS. 

coo6D\eHY.P. ax~.nua 113 nell\ep1a1. Ilo.Q.Aepmrnanac& nocTOlll!HaH pa

,I\IIOCBll3h lle!II\Y ,lle&y!)IIBlllllll 3l!llllOM II HeyqHl,lll pJKOBO,llCTBOll B 

IlJIOB,llllB8, Cytl\8CTBOB8Jla B03110llHOCTb npllllOA CBll3II C Il0,l\38WHl,l)l 

3Klllla&ew. 

llp11 npe(SlalBaH1111 B Ilell\8pe ,l\8l!CTBOBMII CIIEll\ytl\118 KOH,!IHqllO

HllpYJXIIH8 qiaKTOplal! 

1. He113MeHHOCTh cp11111,1 - lll!KpOKJIHllaT C no~TOIIHHOII T8111:0-

paTypoll 12°c, BJiallHOCTb ·_ 1~, Tl!IDHHa II Tblla, noCTOlll!HOB; 

OCBe111EHK8 ll8TpOMaKCOBlalMII, Kap(SI\Illll,lllll, KepOClll!OBl,lllll JiaMnaM!d II 

8Jl8KTpilll8CIU!llll qioHapllKaMH. IIOHOTOHHOC!rh APa:JHEHd cp11111a1, aa

lllll!BHll8 B Ol'p8HlllleHOll npocTpaHCTBe, H8B031l0llHOCTb BlalXO,I\IITh 

H3 nponacTH <Sea llOCTOPOHHell llOMOll!Ji t TS11eJ!bllC <SlalTOBl,18 yc.nOBIIII ~ 

O!l"oodp- l!IID\&, OTCycTBK8 HHqiopillqHII o6 OKpyDD!lell 1111pe. 

o·naceOCTI> I! pHCK •• 

'.ihe }()-4-y stay ~edico-biologic experi~ent in the cave 

"'loptohika• wi tll a !our-,.,e:iber group had the ai-n to follo. the 

develol)!llent of a number of phyeiological, psychological and 

oociometriQ ohana•e~ 

••d1cal1 peychological and ooclo,ietric toots ~ere perfor~• 

be!ore, during aq4 after the experi~ent. '!he personal blorbyth~ 

of a s mall gx:oup pt speleologists ( 4 ~embers) under thP. condl

tione of oa~pl•" iqol~ation fro~ the terrestrial geoph,alcRl 

the guiding..,_~!c• ,.ea thoroughly studied. '!his s,iall groun 

defined the tl"s intervals follo,1ing the personal a.arsnese of 

ti~e, ta.e nat\lral need for oleep, ~eals and actl~ttiea anrl a 

paral.lel Qhronometricatlon fro, above , !&& going on. 'Ibue t he groun . 

oountsd out 17 circadian biorhyth~• for the duration of }Ore~~ 

terrestrial t , .• nty-tour-hour periods. '!"here uae a tendeicy or 
doubling the terrestrial t , enty-tour-hour period and relative 

ehortennillj! ot 1008 tL, e inter·,ale ae •ell ae of the the of 

activiiiee ot different in strength ,otivatione. 
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'.lbe baelc phases of sleep and a •,al.ceneee \lioere r.1atherT1at.LoRll 

~nal,Ysed, · uo .. eJ.·e the periode of a,-8.JCeneas, i . e. tho intor , '1.o 

between "ll&ala and the different kinds of aotivi ties. 

lb• readaptation to terrestrial oondltione too'< a perlor\ 

of 26-}0 days. 

2.IlonbHlalll OTpl,19 OT I'O,I\OBOA, C830HHOA H CyTO<IHOll pHTMIIKII Hamel! 

nnaH8Tlal, OTCycTBll8 nll<Soll ,llpyroA HH4/op~1111 113EHe. 0 BpeMeHII, 

3, Coql!MbHal! llHKpOCpEll\a - ,I\O<SpoBOIIbHaJI a<SconllTHaJI 1130JlllqHII 

He<SOJiblllOll rpynnu nll!lell, Bl,lll~eHHbllC Jll!Th BMecTe , B ,l\aHHbllC 

o<SCTOllT8nbCTBax, H8Ill,ITl,IBaJI Tpy/J,IIOCTII nciq:l!tlecKoll COBMecTH

llOCTH H TepnHMGCTII. 

4. ~113110JIOI'Kq8CKaJI, ncHXKq8CKaJI H COI.IIIMhHaJI aMO[IHO-

H MbHO - CTpecOBaJI CIITYBl.lHII C H8o6bl<lallHOll HIII'J>Y3KOA H npe,ll

Bap11T8nbHOA MOTIIB81.1H81l. 

noxa YC'l'BHOBJleHO , q'!'O B HOp!IMbHlalX ycnoBHIIX ,ll81lCTBII.II 

qiaKTOplal BHellllleA cpe,lllal, oco<SeHHO CMeHa ,I\HII II Hoqll, III'paar 

pon& ,t,a3operyn11ropos MK CHIIXPtfill3aTOpoB, no.Q.Aep&HB8JX11HX 

T()q]{08 COOTB8TCTBH8 lle!II\Y qHpKB,lllll,lllll pHTWll!OI qenoB~ecKOI'O 

opratt113lla II wecTHhlM apeweHBll 24 qacosoro qHKJia. lfasecmo, 

qTO opI'aHll31ll,1 B DpKp0,1\8 /pacTeHIIII II lltKBOTHlale/ COXpaHllll'I! 24 

qacOBJll qHKJil!tlHOCTh, ,lla&8 8CJIH OHi! HaxO,llllTC/1 B al5conllTHOll 

T8IIIIOT8 HnK Ha CBeTe. 

IlpK ,l\83HHqiopw81.1llll O BpeMWII, OHO OTCtlHTlalBaeTCII co<SC:tBe

HHOll <S11opHTllHKOA opraH113Ma, co<SCTBeHO!! wepoA Bp8MEHH, no 

C~TB8Hhlll <SHOJIOI'll\lecKHll qaca... AClllllq)OHHOCTb BH811HlalX II BHy

TpEHIWX pHTIIOII np11BO,I\IIT K 113W8HEHllll o<Sll:IIIOI'O lltK3HEHHOI'~ qHK

JI a, HnH K qllpKB,llHOllY /OKOJIOC'j'r(JlfJ{Owy/ pwrwy. Hapff,D.y C llll'llll, 



,l\-
o6iqeeorpaHHQeHHBJ! II 113:JE!Hlllll!UICII >!H¥lPMlll.lHII BcJle,IICTBlle HenpH-

B!NHOA , qlll3HQecKoA , 6IIOJIOrlf<!eCKOA II COl.lllaJlbHOA Ml!Kpocpe,D,b! , 

CK83HBReTCII Ha q>yHKqllOHaJlb.'IOe COCTOl!Hlle oprBHH3Ma , Ha 8/lamllr 

qHOHH!,!e B03110l!HOCTH H Kope.n114110HHo-perym1qHOHl-.E1e OTHOWeHIIII 

KpOBl!HOA , cep.l\e<tHO-COCy:!lOCTOA ' .111,l)(aTeJibHOH ' lWIIIe<!HOA H Hepa

HOH CIICTeM. OHII 3RTpar11B8DT pe11enTIIBH!,!e II aHMIITHKO- CllHTeTll

tl ecKHe npoqec1,1 HeKOTOpl,IX aHaJIH3aTOpoB II BIICUJYIO l{epBHYJO ,ilell-

T eJibHOCTb a qe.nO!A co BCeMI! ee oco6eHHOCTIIMH , coo6p83HO c Tll

noJ1or11t1eCKOA xapru<TepHCTIIKOA Jillq. HecuoTpH Ha TO , tlTO KOJieK

T HB He60JibWOA , OH C!A8I't!ReT ll)l lCT30 1130Jlfil\llll II 0.1\l!HOtleCTBa, II. 

e.11HoBpeMeHHO C 3Tlll4 ycl!Jll!BaeT 3UOL!J!OHMbHHH CTpec. 

:.\cID;\>'KA ,!CCi!F]l,OJAJ-00 

'I eTBepo yt!BCTHH".<Oa npOWJII! Tl!\BTeJibHOe Ue,IJ,Hql!HCKOe o6CJie

.l\OBaHlle. B peayJibTBTe 6uno ycTBHoaJieHO , t{TO ace OHi! HBnllllTCH 

KJll!HHQeclll! 3.IIOPOB!8!ll , 6ea oco(5!,!X l!taJI06 , Y y~acTHHKOB (5!,IJI 

pa:iHHll CTBJ!< KBK cneneOJ1or11 II HOO.l\llHBKOBaH TpSHHpaHOCTb . Pa:i

Htle y Hl!X 6t1J111 II Tlmonor1lt{eCKlle xapBKTepllCTl!KII. Ho C03.l\llHHBJ! 

II no.11.11epll<llaaeMaH y acex yqacTHHKOB ,i\O!IBl!aHTa BhlpW!<aJlacb B 

noJIHoA q>ll311tl8CKOA II nCHXOJIOrlltleCKOA uo611J11!Jlll3lll.lllll nepeHeCTI! 

npO.I\OJill<l!TeJibHOCTb oru1Ta, npeo.110JieTb npe,nycuoTp11aaeM1ie II ao3-

uoirn1,1e Tpy:!lHOCTII , no6e,IJ,IIT II np11aeCTII K ycnelIIHOMY KOHey 3TO 

IIHTepecHoe IICnHTBHlle CMeJIOCTII, My>.<eCTBa, BOJIII H .11py1.!6t1. 

Kpoue aToro .110 11 noc,ie aKcnepID!eHTa npoaenllCb CJie,llyu\He 

IICCJie,IJ,OaaHHII: aneKTpOKap.:111orpaj,1111 , qxJHOKap.l\HOrpaj>HII , CBl!ruo

rpaij,HH , cn11porpa,p1111 , OC[\l!JIOrpaj,1111 , TOHB/lh"HaH ay:!lOIJ8Tpl!JI, 

3HL1eqlaJIOr paj,1111, .11ep,,an!,llc1e 8,llpeHMl!HOBble II aqeTl!JIXOJll!HOBble 

npo6b1 Ha HCpBHO- BacKynlljlHyio peBKTHBHOCTb. 

'I 8T9epo yqaCTHlfKOB npoWJIII o6cne,IJ,OBaHlle Ha H@.aJlbHO:& 3TE.

ne , nepe,11 CTapToY , ao apelUI npe6uaaH1111 a neu\epe c .11ayx 11 

TpexKpBTHblJ.! IICCJle,IIOile!llleM CJie,IJ,ym\l!X noKaaaTenell: Te.mepaTypa 

TeJia, nynbc , Kp09fil!Oe ,i\a3Jl8HHe , opTOCTRTlltleCKaP. npoOa , <{1!C

TOTB ;\hlXBHHII , KpCCiiaH 11 6eJIBJ! KpOBl!HHe KBpTl11!bt , re,.!Or:.o6l!H , 

OU,Be-T}ITMbHH11 UH"],eKC , 3f)Wi'p0!.J,i1Tul , .4v4>epa-tu,He.nb!lt.1r. c--1e1' Jie3-

KOl.\llT03, aprorpaj,V.P. , !\llH?J.!OMeTp:111 , T;_:>e:Jorpaj,M , 3pUTeJibH0-

.11311rCTeJlbHBH peru<qHII , Te~.nepaTypC KOll<ll , 3CT"3IIO!.ler,JHH , BKy

COBble oiqyiqeHHH , OCTpoTa 3peH11e , L!BeTOOil\Y~eHHe , nepH:JeTpHH. 8 

pea/lanTaqllOHHiill nep110.11 KOHTPOJillpOBRCb Tj_)e)G(pBTHO K~ull .I\E!Hb 

TetJnepaTypa TeJia, tlBCTOTa nynbCB II .111,l)(aHlle. 

3a 611op11TMl!KOll CJ1e.1111J1 .11eayp1!9Wllll B Typ6aae 3Klln. HBPRAY 

C peMbHMii 3ew,i,ll,I ape,JeHeM 3an11CMBaJIOCb nep8.I\BHHOe cne.,eOJIO

rB!AI! no TeJ10pOHY cy6eKTllrlHOe qyBCTBO ape:JeHII B mn1ane II B 

KOHl.\8 acex B~09 .11eaTeJibHOCTH. BcTeCTcl8HHO , n())l3e~~ouy 3Kll-

nW!<y He coo6:J\M11Cb !\BHHhle o peanbHOM xo.11e ape!leHII Ha 3eWJe. 

PE3YJlbTATu ii ;j){ OBCY'i\l\EID!E 

BpeMII, npoae,IJ,eHoe yqacTHHKa:m 3Kcnep11 .teHTa a neiJlepe 6t1J10 

30 38Mlll,l)( CyTOK. '10)\38!LH!ill SKIIRB>< "TpaHeq>Op!,lllpOBan" ero B 1? 

H enOJibHdX L!l!pKB,IIH!,!X pl!TMOB . flpollCXOAIIT noCTeneHHOe y:!lJll!HeHlle 

nOI\38!,111,!X CyTOK , a TBKllte apeMeHII, npoBe,IleHHOro BO CHe H 6n.11-

pCTByBBHHII. Henb3H o6Hapyll<l!Tb KaKoll- n1160 SaBHCl!l40CTII M8l\llY 

npO.I\OJil!(IITMbHOCTblO CHa H 60.11pcTBOBBHlleM. BpelUI , npoae,11eHHoe 

BO CHe IDi88T WllpOKlle rpaHHqbl - C 8 . 35 t1acoa /Ha 3-Tllll Lll!J)"" 

KB.I\H!IA p11Tw' .110 19. 35 tl8COB /Ha 16-hlll qllpKB,IIH!ill pwrw' II 60.11-

pcTBOBaHlle c 11.46 t1acOB /Ha 4-hlll qllpKB,IIHMll pHTw' .110 46. 55 

qacoa /Ha l? q11pKB,11Hlill p11TMI , a CyTKII c 22. 10 qacoa /Ha 5-hlll. 

qllpKB.I\Hlill p11TM /.110 66.00 t1BCOB /Ha 16- !ill qllpKB.l\lllill p11TW . 

B"!l\enJWTCH Tpll OCHOBHMX nep110.11a n0)138MHOH LlllPKB.IIJlOll pH'?Lll!KH. 

/ CM. Ta6JI • 1/ 
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-------------------------------------------~ 
apeM11 a ,i acax 

:::CyT~::::::1 

iiepH0,1111 ..! -------------- -------------
O!\pcTBOaaHlle COH -------------- -------------

1. 13. 27 . 45 11.13. :n 24. 41.15 

2 . 34. 1?~ 140. 42' D2. 35.' 

3 . 16. 27. 45 J3. 13. 3) 

4 . -03. 00 • .)'J + J3. JO. JJ 

__ Q.:, __ __ !J. ;};l. Q;) ____ _ __ 10. 3'). JJ ___ __ 24.J;J. ,}Q ___ 

1. 25.::>0 .00 14. 58. 45 39. 63. 45 

2 . 156. 2~ l&i' . W 166. 2~ 

II 3 . 3.5. JJ. OO 1? . 29. JJ 

4 . -01.39. JJ + 0 1.39. 0'.l 

_ g~-- __ 15. 45. JO ---- ___ J?, 45.JJ ___ _ 23. 3). 00 ___ 

1. 38. 57 . JD 13. 32. 00 52. 29. JJ 

2 . 243. 44,1 169. l~ 218. 68.' 

III 3 . 35. J(). X) 17. 2:l. OJ 

4 . '.)3. 57 . 00 - 03. 57 . '.lO 

_ Qa,_ _ lg.QMQ ____ __ Od. 58. QO __ __24. 05. 0'.l ____ 

Toon . L YCJioBHBJ! nep110/\1!3BL!HII n0!\3eMHoll q 11pKB.I\HOll p11Tl4l!KII. 

ilpl-!'AetlaHlle: i'll.!111 B nep110.11ax H CTOIDIOCTIIX IIM8lOT cne.11YD1llle 

3Ha11eH11e: 1.?eanbHO OTC<tllTMaaeMoe no,1388Hi,D,1 3Klln8.llte'4 apei.111. 

2 . ,:a:.seHeHIIH peaJibHO OTCtlllTblBae!Aoro apeMeHII n0)\3e'-H.,., 8 Klln8.llteM 

B ~ no OTHOilleHl!lO K HOp,,MbHMU 3e:&H1,1>, CyTKH!A 113 24 ti . llpH 

a pe"eiill 60.11pcTBOBBHHII - 16 t1 11 CHa 8 t1. 3 . Olltl!,i\aei&BH Teope

TW~ecKBH CTOllHOCTb t1acoa 60.11pcTBOilaHIIJI II cHa np11 OTC'~l!TblBae

MOll qHpKB,IIHOH n~o.1111Ke .IIJIH nep110.11a/a T . 1./ 4 . PaaHHqe a 

q acax B ± 60/\pcTBOBBHHII H CHa KOTOpbl!,II! nonb30BaJlbCII no.11:i.e!A

!l !,[fi 3Kllnlll< , Ol!tl1;\aeuoll TeopeTl!tI8CKOll CTO!lHOCTII , np11 OTC'IIITaH

HOI! npo)lOJil!tl!TMbHOCTI! CyTOK /1-3=4/ 5 . Cy6eKTIIBHMe CTOIIHOCTH 

BpeYeHH , 0TCtlHTa3aewe no.o,3eMH~l 3KKfl~e~. 

I. ilepa!lll nep110.11 npO.I\OJll!tllTMbHOCTblO C 2 no 5-Hll LlllPK8,.\HblH 

pHTlol. 3ro nep110.11 HB!!BnbHOro CKpHTOro peCl1HXpOHll311poBaHl!H np!i.

Blll!HOA 3eMHoll PIIT'JIIKII 60.11pcTaOBBHIIII - CHa, HO C COXpaHeHlleM 

06ll\ell npO.I\OJll!tl!TeJibHOCTII CyTOK B paMKax 24 t1aca. Ho nep110.11w. 

CHB II 60.11pcTBOBBHHII HeHapymeHlf. B 3TOT nep110.11 no.113e!4l!ill SKll

nW!< Y.IIJIIIHHJI cpe,IIHOIO np0,110Jll!<l1TeJlbHOCTb CHa HR 3 qaca 38 CqeT 

apeMeHH 60.11pcTBOBaHl!H. Ecn11 BCMOTp8TbCH B Tpy:!lOBOll rpajlllK 

a Toro nep110.11a, uolll!o 3a>,1eTHTb , t1TO aa aTo apeMH 6t1J1 nepeHe

ce;i II pacnaKoaaH 5-TH TOHHhlli 6arW!< Ha 250 M. a nell\epe a no.11-

3 e,~rnll narep , ycTpa11aaH11e a narepe .IIJIH l<l!3Hhl, mruµ1 , ropl<Jle

ro , ao.111,1 , npl!HB,D.nelltHocTell II noco6111l. TpaHcnopT11poaaH11e 6ara

llta npo11CXO)\HT npH TellteJIOM penbajie: n11nyq8J! rpll3b, 60JibWlle 

rpaBIIT@.HMe II JIOOl!JlbHBe 6JIOKH. ECJI11 no sce1zy 3TO!AY np116aBKTb 

II npe,11napllTeJibHBH ycTMOCTb OT nepeMeJ18HIIH nOKJIW!<ll B nelllepy, 

Ha rJ1y611Hy 80 11. cnycK noKJiall<ll t1epea 60 MeTpoayi, BepTIIKW!b , 

TO HCHhlM CTBHOBIITCH , 4TO npe,11aapllTeJibHBH ycTMOCTb .110 3KCne

p11M8HTa, np0,110Jll!<l1BmBH Tll><eJIBH 1!3HYPlll00\8J! qlll3lltleCKaH pa6oTa B 

HBtlaJlbHOM nep110,11e B CO'leTBHIIII C nOJIHOM OTPhlBOlol OT CyTO'IHOll 

pllT!AllKII, C03.I\BllT Hanpl!lSeHHOCTb KOMl18HCIIPYXXl!}'lOCII y:!lRHHeHHeM 

ipa311 CHR. B 3TOT nepa!lll nep110.11 OTMe<tBl>TCH Hall60Jiee HH3Klle 

CTOllHOCTII B t1acax ape1o1eHII 60.11pcTBOBaHIIR, CHB II CyTOK. 

II . B.Topoll nep110.11 OXBaTiiBaeT apeW! c 6 no 9 L!IIPKB.I\Hhlll PIITM. 

3TO nep110.11 nOJIHOH ;1ecHHXpOHH3aql!I! npllBUIHMX 3el&H!,!X pllTMOB . 

Cpe.l\HaH npo.l\OJibll<l!TeJibHOCTb cyTOK peaKO B03pacTaeT .110 39. 58 

t1acoa. ,I a 3TOT llfpJj~a6n1111aeTCH OTHOCIITeJibHOe yaenH>teHlle 

apelleHH, npOBe,lleHOr o B CHe , 3 a CtleT 60.11pcTBOBBHIIH Ha 1.39 

ti acoa . BoopacTaeT KBK 06lllBH np0.110JllltHTeJibHOCTb CyTOK' TBK II 



BpeMJI, llpOB8,lleHHOe B (So,qpcTBOB8HHH H CHe. Opr8HH3M ace 811\8 

"HiqeT" Hoaoro, CSOJiee ycTol!qHBOro ypollle apeMeHH Ha coo H 

(So,11pcTaOB8HKe aa CYTKH. 

I II. TpeTKl! nepH0,11 OltBaT!iBaeT apellll c 10 no 16. f.llQKB,!IH!ill 

pHTM. 8 8TOT nepH0,11 CYTKH y,IIBOHBB.DTCII H AOXOAl!r CTOl!HOCTbll. 

,110 52. 29 qacos . Bpellll CSo,11pcTBOB8HHe TOlle y,IIBBHBaeTCII, B TO 

epellll KBK apellll, llpOB8,lleHHOe 90 CH8 yYeHbmaeT CBOH OOCOJlllT

HHe CTOAHOCTH H yCTa!OllJJHBaeTCII Ha 13, 32 qacos c A~Hf.lHTOM s 

3 . 57 qacoB nOJIOJCeHHoro CHa MIi 'fS.KOA npO,IIOJlllHTeJibHOCTK CyTOlt 

T. e. BpeMII Ha COH B 3TOT nepH0,11 COKpaTH/IOCb OKOJIO 1/ 4 , llpH 

aCSCOJ!llTIIOM y,IIBOeHHH llpHBl,lttHOro aei.ioro pHTMa B CYTKK H (So,11p

CTBOB8HHII, CTOOH/lbHOCTb 8Toro ypoll!II ,IIOKB3WIBllT H CyTO'IHl,[8 

KOJie68HHII ~H3HOJIOrHtleCKHlt noKB3aTeneA , OKB3!iBaDIIIDC llJJHIIHHe 

Ha CYTQqHYJ) PHTMHKY I KOTop1,1e CHHlCpOHH3HpynTCII C T8MII H3 no.11-

3 8MHOA nepHO,IIHKH. 

Kaxoe OTHOCHTeJibH08 Y.IIJIHHeHHe apeMeHH .IIJIII OCHOilll,lll: HH

Tepaenos BO speMI! (So,11pcTBOB8HHII, KOTOp!ie OTC<!HT!iBaeT no,11:i,ew

HHA 3KHRBll: 

a/ Y,AIIHH8HH8 HHTepaana npoC!in8HHII co CHa ,110 3aBTpaKa: 

- Ha nepeoM MecTe Ha 146.~ B nepB!iA nepH0.11 c 2 no 5 I.IHI>" 

K8,llll!ill p HTM, 

- Ha nepBOM N8CT8 Ha 72:l. ~ B nepH0,11 c 6 no 9 f.lHpKB,!IH!ill 

pHTM. 

- Ha qeTBepTOM Mee Te H3 157 - ~ B nepH0,11 c 10 no 16 f.1HpK8,!I

H!ill pHN, 

B cp0,11Hew .IIJIII aKcnepHMeHTa aToT HHTepswi; 38Hl!Mll6T III

oe MOOTO Ha 149. 79{., 

CS/ IIHTepaana apeMEHH c aaBTpaKa ,110 o68,lla: 

- Ha II N8CT8 Ha 112.53' a nepH0,11 c 2 no 5 f.1HpK8,llH!ill pHTN. 

- Ha II wee Te Ha 165. 791> a nep110,11 c 6 no 9 f.lHpKB,!IH!ill pHTM. 

- Ha I N8CT8 Ha 252. 82' a nepH0,11 c 10 no 16 f.lHpKB,!IH!ill pHTM. 

Bop0,1111cw AJIII OKcncpHMCUTO OTOT H!ITepoan 3Wlm<aeT I - oe, 

M8CTO Ha 187,99:', 

a/ IIHTepaana apeMeHH c 068,llli ,110 ymnia~ 

- Ha IV MecTe Ha 00. 781, B nepH0,11 c 2 no 5 f.lHpKiwn,ll pKTN. 

3To 8,IIHHCTBeHH!iA HHTepean apeNeHH , perHCTPKpOB8Hll!ill BO apeyg 

axcnepHMettTa coxpaiqeHHew peanbHoro epewern , KOTop!ill 110»10 

pacCMOTpHBaTb KBK "CKyqHoM'' HHTepean, B KOTOpoM coaepmaeTCH 

Tllllt8JIBII ~H3Ht{8CKBII paCSoTa no TJl8HCnOpTHp088HHJ) nOKJIBlKII. ,11,1111 

PB3M811\EHHII narep11. 

- Ha III NecTe Ha 160, 00l' a nepHO,I\ c 6 no 9 f.lKpKB,!IH!ill pH'N, 

- Ha II Mee Te 11a 23&. en,. a nepH0,11 c 10 no 16 f.lHpKB,!IH!ill pHTM. 

B Cpll,I\HBM .IIJIII 3KCnepHMeHTa 3TOT HHTepean 38HHMaeT II 

M8CTO Ha 18? .~. 

r/ IIHTepaana Bp8118HH C yxHHa ,110 CHa: 

- Ha III M8CTe Ha 111. 99.' e nepH0,11 c 2 DO 5 f.1KpK8,llll!ill pH'N. 

- Ha IV MeCT8 Ha 113. 83' B nepH0,11 C 6 no 9 f.1KpK8,llHHA pHTM, 

-ija-III wecTe Ha 165.79{. a nepHo,11 c 10 no 16 f.lHpKB,!IH!ill PHTM. 

Bcpe,IIHe.Y ,11,1111 axcnepHMettTa aTOT HHTepean aBHHMaeT IV 

M8CTO Ha 133. m. 

Y,11,11HHeHH8 epeMeHH, OTCt{HT!iBaewoe n0,113eMHl,III 8KHRBllew, 

npH npoB8,11eHIIII onp8,11eJI8HHJ,OC ,11e11TeJibHOCTBA: /no HV.SX0,111111\e"Y 

nopll,I\Ky/, 

a/ HaA60Jibme Y.IIJIHHeHHe epe!leHH oTMflQeHHOM e paarooopax c ,11e

ayp11e11IHJ,1 3KHR014 COJl,llaT - 495. 4~. 3TO BnonHe ecTeCTBeHHo, 

npHHH!lal! B Bl!,lly paCT,Yllllle lleJI8HH8 HOBWC COf.lltaJlbH!ilt KCflT!IKTOB, 

no,lleJIHTbCII O llpO)leJIBHOM, 0 HODOR Of.leHKH nocTOpoHHero Ha6JI1>

,11aTen11 , qTQ(SI,[ HaATH 00,IITB8pll\!leHHe coCScTB8HHOe llpH3HBHHII B 
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HllllHHBHHH, 

6/ He BTOpoM lolecTe - apellll ,l\JIH npoa8,11eHHII nrom10A pa60T11 -

359.481, . 

a/ Ha TpeTeM MecTe - epe!lll , nposEUeHHoe e paaro30pax Meli\ll,y 

yqacTHHKBlolH 3KCnepH!AeHTa - 353.J3' . y COf.lHWlbHOA H30Jllif.lHH 

KBK noCJI8)1CTBHe nBl!Bl!lleTCII yaeJIHt{eHHe KOyYHl!i{aTHBIIOCTII, 

r/ Ha 4-ou 1&ecTe - epeYR , npod~eHHoe e paaroBope c Hayq

Hl,[l,IH paCSOTIIBKBMH, B npoe~eHHH COf.lHOM8TPHl!8CKH TOOTOB, a 

TaKlle Kor,11a ,lleJIIITCII nepe&HTl,III yBeJIHl!HBaeTCll 11a 24:l. 6:l'. 

,11/ Ha 5-0M MecTe - OTCqHTBHHHA l!HTepean 3aBTpaK ,110 oCS8,11 Ha 

187.99' , 

e/ Wecroe MOOTO 3BHHMaeT OTCt{l!TaHH!ill IIHTepaan C oCS8,11a ,110 

yJCHHa Ha 178. 90~, 

11./ 7 - 1408 Ll8CTO 38HIIMB8T OTcqHT8HHHA HHTepean C llpOC!inatHe ,110 

3 aBTpaK - Ha 143, 78/, , 

3/ 8-oe 118CTO 38HHMaeT l!HTepean C yaHHa ,110 CHa Ha 138. 37.'. 

HI Q-oe M8CTO 38HHMa.8T ,11811TeJibHOCTb ,11,11a npoeeu1eHHe HayqH!ilt 

HCCJ18,IIOB8HIIH C HaANellbmHM Y.IIJIUHellH8M Ha 134. 48' . 3To coana

,11aeT C B!ipalle!IH!ilol MH8Hll8M B noBC8,11HeBHO!.I !tY?fW18 0 KJiacitj,H

l.lHpoBBHHH Jil)(Sl!MWC" ,l\811TeJibHOCT8A ,I\H8M. 

Pe8,llanTBf.1HOHH!iA nepH0,11 (Sl,[JI npoCJI8l!teH Ha npoT8l!teHIIH 3J 

3 81111!,ll( CYTOK noCJie 8KCneplll,fe11Ta. Bee yqacTHHKH 61,[JIH OC:Sl!3BHH 

Ka,a,;Jl!iA eeqep JIOll!HTbCII cnaT B 22. 00 qaca , HeaaBUCHMO OT 11ena

HHII cnaTb. Taxlll,I oCSpaaoM OTC'IIIT1,1BB8TCII T1i.'!tll,1BII np11cnocoCSn11e

MOCTb opraHHaMa CHoea K 3811HOIIY p!!TyY. Cy(SeKTHBHO ace OTMe

tlWIH B CBOHX aypHWIBX H8lleJI8HHe cnaTb , H8803MONIOCTb 3BC!i

naTb H ,IIOJiroe npeCS!i88Hlle B CSO,llpcT8YDJl8M COCTOl!HHH. OcoCSeHHo 

B nepe1,1e 10 ,I\HeA 3BC!inWIH qepea eeqep. B 3TH ,IJ,Hl1 OTM8<1etta 

npo,110JlllHT8JlbHOCT Qla nopH,IIKOII B 2 - 4 qaca, a B HeKOTOp!ie 

eeqepa H CSeccoHHf.la. ilo BTopae lJ ,D,HeA cpe,llHee epellJI cHa ,11oc

THraeT ,110 7 qacoa . E,nea B Tpe-rue 10 ,D,HeA HacTynaeT CTa6HIIH-

38l.(iHI. 

BaB0/\1,1 

OpH 3J - TH ,I\HeBHOM npe61,1B8HHH B n8iJlepe rpynn1,1 H3 4 qe

JIOB8K CS!iJIO yCT8HOWl8HO CJl8,llyDI\118~ 

- OCS111ee yBeJIH<!eHHe nepH0,1108 CHa, CSo,11pcTBOBaHIIII H cyTOK., B 

KOHf.le axcneplll,lettTa y,IIBru!BaeTCII 3el,f!OA f.lHKJI , 

- Bh!JIMHllHCb TJlH ycJIOBH!ilt nep110,11a: nepa!ill - CKpHTOA ,11ec1111-

x.poa1,1 C OTHOCHTeJibH!ilol yBeJIH'leHHeM epeMeHH CHa. BTopoA - B 

noHCKH HOBoro CTa.dilJibHoro ypOBHli c ace e111e Y)IJIHHeHll!ilol Bpe.Ye

H 8lol CHa, H TpeT!ill nep110,11 - yCTBHOBJieHHe y,IIBOeHH!ilt aeMH!ilt cy

TOK KBK epe11eHHoe pemettHe paccwaTpHBae110ro nep110,11a. TaK npH 

Y.IIBOeHHH Bpe118HH 60,11pcTBOB8HHII He HBCTynaeT y,IIBOeHHll CHa, 

noCJI8,IIHee acer,11a Mellbme , e ,11BHH011 CJiyqae Ha 1/4. 

- ,!lecHHxpoHH38f.1Hll f.lHKJia CHa - (So,11pcTByBBHHII conpoBoll,llaeTcll 

nepeHaCTPBHB8Hl18M Ha ,11pyr11e ;j>H3110JIOrH<!eCKHe H ncHXOJIOPH'leC

KHe pHTM!i /nynbC, Kp0Bl!H08 ,l\aBJleHHe , TeMllepaTypa Tena H ,11p./ 

- Cy(SeKTHBHoe yxop!RHBaHHe npo,IIOJillHTeJibH!ilt HHTepeanoa BO 

epeMII axcnepHMeHTa, HBXO,IIHTCII B npHMoA 3aBHCIIMOCTII OT np8)1-

n0<1TeHHII )'llOBJleTBOpl!Tb ceH30pHLIA rOJI0,11 COf.lHWlbH!ilt KOHTBKTOB 

H ,11eAHocTeA C BliCOKOA JIHl!HOCTHOA MOTHBHpooKOA. 

- 0pH llaTeMaTHtleCKOl4 aHBJlll3e He-6blJIII o6HapyaeHHH 3aBHCIIMOCTIL 

npo,IIOJIICHTeJibHOCTH BpeMeHII cHa OT apeloleHII (So,11pcTBOBaHHII II. 

11ao(SopoT, a TaK11.e H B KOJ!e68H>llllC llpO,I\OJlll!HTMbHOCTH cyroK. 

- aepOIITHO, ,118CHHXpo3a llBJilleTCII 8,!IBnTHBHOII. peaK4HeA opI'.Bll13-

Ma Ha coxpatteHHe roweocTaaH no oTHomeHHll K nep,..BHettTHOCTH 

eK3oreHH!ilt ~aKTopoe npH oTcycTBHH ~aaoperynaropoa. OpH a,row 

nOJIOlleHHe paa111,1e c11cTe1W opraHH3"a ycTaHOllJJHB81lT epe11amoe 



CHliXpoHH3llj)0911HHe Ha 8!UJ.OreHHoR OCHOBe. 

- a TO Bpeltll K8K np11cnoco6n11e~ocTb K ~aoeHHOYY pHTMY npoTe

Kael' 3a 5-8 3eMHwc CYTOlt , TO peB,,1anTBQHR , HeCM(lTpll Ha ee 

H8 I1paB/leHHOCTb K 113BeC1'HOMY II Ilpl!B!l<IHOMY COCTOIIHIII) opraH>l3lla 

npoTeKaeT 3a apeYl! B TPH paaa OPOAOJLEITMbHOe - 25 3 81,fll,IX. 
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cyroK , C H8KOTOp!&A}! He3H8'1HT8JlbHblMH II 3B'l'IIX8.l:lJ\IIIIH8 K0..1e6a

HIU!MH. 3ro MOXHO OObllCHlfl'b H8KOMHBllleRc11 ycTMOCTblJ OT HCllH

TaHIIR II noB~8HHIDI 311O1.1HOHMbHHM CTpecoM nocne Hero. 

TpH,A1.1aTll!\H8lliOM npe61tBaH11e B ne111epe 118 B~BMO OTJUIOHeHHK 

B pa6oTe pa3HWC llll3HeHHO BMHWC CHCTeM opral!H3Ma , a 6HOKOII

CTaHTlt opraH113Wa OCTMl1Cb B HOPIIMbHli pawKax. 

11. neTpoa , A. H111Conoaa - B011eaa , H. Bomea . 

Mll,IIIII.IHHCKall AK8,118111111 - 81H " 11. n . nB.8/loB" - K~e.itpa ~H3H0nO

r HH, r . nnoa,11HB - BonrapHR. 

I . te trov, n. • ., 1<0.,.o:.: ,.-.o0i-.e,a, L . .:oehev 

Cnair of P.,. eiolo_;: 

:>lo"<ii•, , .,ul o,n.ri a 



HHTEP,Zl;IfCI..U,-iTIJU'IHAPHhlVI rro nxo n B OEYqEHll.lll.l ll.l CIIEUll.lAJill.l3AUll.lll.l C P AHHEro 
AETCKoro ll.l IOHOillECKoro B03P A CT A 

OSTPOB, H. • KOCTOB, II, 

THE INTERDISCIPLINARY APPROACH IN THE TRAINING AND .XHE SPECIALIZING 

IN SPELEOLOGY FROM THE EARLY CHILDHOOD AND ADOLESCENCES 

This report discusses the 9roble, of training students 

at che age of 9 - 12 and 13 - 16 in 1:no-ledge, s·<!.lls end e.bil!tiea 

At~ntion is paid to the interdisci9linarl approach in the 

process as a basic proble, of the "'10dern science, pedagogic 

theorJ and the practice of planni°'5, "la:iage.,,ent , cont;rol and 

Ti,1e ,aln toyics of the !;raining are the follo. ings: 

1/ the training covers the 9eriod fro-:i IV to X class .;hic!l i!l 

our education s;ystem corresponds to the ..!ge from 9 to 16. 

1../ T;te entire education process is co"'l:plex in its er.tee-,; and 

is in coni'or,i-cy ,;1th. age , sex and individual psychological 

c:1aracteristics of the !)ersonali ty. 

3/ 'lhe training is carried out in continuous c.eontact di th 

scien:ific ,,or:cers and S?ecialists ,'.'or,cing in ~he field of 

speleolog:· .. 

-./ ~cologi.cal, sport, "to-.i.r .:.s t and soeleologic ',:no :ledge , abilities, 

s.cil ls anC habits are being syste,atically for~ed. 

; / ~he expe<ii t:ion ac ti vi t:,· ;o&e ther .;i th :he solving of 

pracGical. spel.eol.ogic proble,s has a predo"': inant place in r.he 

training. 

6/ Per-:anent ps:;chologlcal '10tivation for going in for S?eleology 

13 for=ed ~hr~ugh constanc aelfi~prove~ent, education and 

develop,tmt of intellectual and physical characteristics of the 

personali t;,·. 

ii. lleTpon , ;\. ·KocToa-:-

Cne.,1eoKJ1y6 "AK8,lle:rnK" r . iL1oa;i,.;i , 60Jiraplill , 

'.Y.rt7.CTe;><:Too KYJibTYPH , ;-iay-,rn H npoC3ell\eHM EalY "CB, ilono3" 

r. ill!OBIJ.l1B , BOJirapaH, 

J i\&IH!,,l\ 'lO AeHT Ha6nl0;'.\88TCJI 1'8;i_,\e.'lqHll a .JHpOBO>I :AaCU\a6e 

3 o6y,.emm , o1paao3aHHH , cnopre , Hay-«e , IICKYCT3e II T,i\, CHH

EeHl!ll 303pacTHOA rpaHH!.\H He l'OJ!bKO pBHl!ero o6y,ietrnll , HO H 

cne'jHa1,13~V.H. 3TO CTaJIO 3031JOF.H181 6narOi18Pll pa::idV.TlllO H8YJ01 , 

TeXHHKH , 'A8TO;\HKII o6y,.eHHll H V.HT8l'plll.\HOHH!,OC CBli3ell M6"\IIY 

HayRa'lH. :,!1,1 pemHJIII npl!!AE!HHTb 3TOT no)\X0,11 II B cneneOJIOl'HH, ila 

3TOpO!A MeCTe 3TO i\OJ!F.HO 6WJO ocyuiecT3H1'bCll He a p&JKax O,IIHO

ro l'OJ\8 IKaK 3To np,!!!HTO y Hae/ , a a npoi\OJU<IITenbHIDl nepHo,11 

3 ,>e·,eHH , K8K 3TO OCYl'\8CTB1Ill8TCli B TPE\ilHJ.1HOHHOll no,11rOTOaKe 

acex Ka:i,poe 3 o6pa::io.aaTenbHoli cHcl'eMe . B npo4ecce pa6oTH eo3-

H HKJIO :1.11oro 3onpocoe p&3J1V.t1Horo xapaKTepa , HO 'fil CTapan11cb 

HailTII OOTH',le.lbHHe peuieHHll ynpaaneHHli H pyK030;\CTaa y,.e6HO

aocn,. rare.1b11oro npo4 ecca. fru< nocTeneHHO C031\aJJBCb aTa Hama 

:Aero.:tmca c ro;t.a:n,, aHainu1:.o1 H HaJ<onnettHhlM onhlTOM. 3ToMy cno

c o5c ~ 303aJl8 /, CHCTe:,a HaDieH llfi(OJll,I OTKy,118 '"' 3aJ1!dCTilOoaJIH 

C l'j)f.<TJilPO.lfil!He 06y-~eirn11 B 3TOM 303pacTHOll IIHT8pdaJie •.. l1,1 IIC-

,~e5110-cnopl'HO'd npo4ecce, 
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PacCM8T\)l!Ba6TCll BOnpoc O o<iyt1eH1fr1 ,JIOBKOCTII H )'Wl!UIII 

_vqemmoB 9 - 12 H 13- 16-'i'H nemero aoanacTa, Y~enHe'l'C11 BH!U?.Htte 

BHyTl)I\J\Y.CHV.IJJIIIHaJ'.llmy nol\.o-:o.n.v K ITOOIT8CCV , KaK OCHOBHOii rroo6JJeMe 

coEpeueID1oii Hay 1m,ne11aror11'1ecKo!i reop1rn H npru<THI<e rtnamrp<>BaHM, 

ynpanileHHJO, KOHTOOJW II p:rnoBO.!ICTBy. 

OcHomF!El umenTH o6Y4eHM cneAyxll\lle: 

1. OxaaTh1Ba1F1~;e nep:10,11 I\' - IX 1<Jiaccoa , oTBe4am\HX 9 - 16-TH ne'll!eu.v 

B03pacTy B HameH o6qeoopaaoB8TeJlbHOH !!IKOJJe . 

2.. F,ecb Y4e6HO- DOCIB!T8TeJlb.'lll,i nno4ecc llllJlJl6TCll KCl.l11116KCICH no 

B03,lleilCTBHJO , cooopaauo B03pac'lllu~ , noJIOBrJ.1 H Hll,11,llBll,l\Y8llbHUI IICl1-

:llOJlor11t1ecKK.1 oco6eHHOCTHU Jlll4HOCTH. 

3 •. 06Y4eHHe De,116TCli B Henpe,>h!BHO!d KOHTaJ<Te C H8yqlll,HII na6om=

MII II llne4HaJll!CTaLIII, pa6oT8llJ\i!HH n OOJ!8CTII cneneonorllH. 

4. C11cTe'-1HO C03AaJOTCll 3KOJIOrli48CKlle , cnOpTl:BHO- TypV.CTl!<!ecKJ1e II 

cne;1ea;1or11t1ec KIie 3118Hllll , y.:e1me ,JI OB KOC Tb II ,11pyrHe HaDhlKII. 

5 . llpeo61la.J\aJa!lee lo!8CTO B 06y<1e111rn 38HHUaeT aKCne,IIH!.\IIOl!HaJI 

,11e11TeJ1bHOC Tb c pemc1111e1.1 npaHTH4ec KllX aa,11at1 no cneJieonorlill . 

6. BIDTpaJrnaeTCll flJ)O\IH8Jl 11CllXOJIOrl!4eCl<llJl :.lOTHBHpODl(a ,lllUI 

aruutTJ!ll cneneonor11eii no nyTH nocro1111Horo caaoycoaepiooHCTBoaa-

111m, BOCffilT8HHli H pa3BHTl!Ji l!HTeJlJ!eKTy8Jll,ffil)( H r•JH3H46CIGOI'. 

J\ru!H!,ll{ Jlll4HOC TH, 

Y'3y,laJI omrr i!Cex npo5,18'1 no HCT0p1111, TeOpllll H8yRII II Tex

H IIKII, HOBIJU l!B118Hlle~ BHPIICOBHB8eTCll B liCCJ!e.D,0B2.T8JlbCKOR pa

ooTe 11cnonb30B8Hlle ill!Tep,1111cq1111JJl!HBJ'.l!Ol'O no)IXO:\a. ;\n11 ero 

npm,eHeHIIJI 3 cneneOJIOl'IIII He06XOJ\IIMO . 4TOt'iii 6YAYi11»6 Ka,llp!,1 61,1-

JI II no,11roToB1IeHhl!All K HeMy ellle a npoqecce o6Y,.eHM II cneqHaJIH-

38!11111 , 4T06H ,II0611J111Cb He TOJlbKO COOTB8TCTBY"oOiJll!X 3H8HIIH , HO II 

YMeHllli ero i1pl!JIOJ!<8Hllll , J l!81A COCTOIIT l!HTep,1111cq1111JJl!H8J'.lll,(ll 

00)\XO,II? 

to3il8CTIIO l!TO KaB,D.Hll on11T KOMllJln<KCHOl'O 113y,l8HIIJI onpe.D,eH

H oll npo6ne>11,1 acer,11a craa11T Tp11 noCJ1e11oaaTeJJbHilX. Kpyra 38,1\811 

/IJIH pa::ipemeHHll : 

1. flepaull Kpyr - aTo 0Tpacnea1,1e /cn~1tjnt~ecK11e/ 11cCJ1e)IO

BBT8JlbCKHe 3a,J\811H. OHi! CBll38HH C COOTB8TCTBYJCllleR H8y,lH00 

,IIHCqllllJJIIHOi! , co CB011M co6CTB8HHbl!A II ca,oCTOllT8JlbHblM 3H@Ie

Hll8M, rl HameM cny,.ae - aTo cneneOJiortt11. Ho cneneOJior1111 - a,ro 

KOMllJI8KCHaJI Hayi<a, KOTOprut pa::is11aaeTCH np11 y:lKOi! HHTerp~llll 

c ,11pyr111.rn Hayi<a'lll, 

2 . &ropov. Kpyr HCCJIEl!\OB8TeJlbCKl!X 3a,£18l! onpe,IIMJIDI'Cll KOMl!JleK

CH181ll 3a,!1811aMH , KOTopue MOl!O!O pelllHTb nepBHl!HaMII q>OpMa'111 l!H

Ter9~11H, T . e. cpe,IICTB&!H OT,118JlbllolX OTpaCJJeBIDC ,1111cq1111JJ11H , HO 

KOTOpHe ,IIOCT8TOl!Hll ,II.Ill! 113y,l8Hllll COOTBeTCTBYJOlll61'0 "cerMeHTa'' 

npo6ne!Ahl. Hanpm,ep. np11 l!CCJ!8,110B8HHH H8M np11,!l6TCll o6paTl!TbCll 



K nO!AOlJ\11 Clle!\lllll!HCT03 H'-YK , KOTOpue CID!3aHl,I C Hamel! ,lleJITeJib

HOCTbl:J. 

3 . TpeTHii Kpyr aa,naq xapaKTepuayeT pemeHHe npo6neM1,1 

KOMnJieKCHUMH 3a,naqaw1 . OTHOCffil\llMHCR K COOTBeTCTayxxqeA o6nac

TII a (\ll.10M II npHMeHflJW\HllH co6CTBeHYrJ MeTO,IIOJIOPHl:J II Hayqm,n 

annapaT . HO 6ea J031AOJ!OIOCTII Pll3JIOl!teHIIR Ha He3a311Cl1Mb:e cer

MeHT~. 3TO 03H8'11leT He O,IIHOCTOp0HHble npHMeHeHHe B npaKTIIKe , 

a acer.na aceCTOpoHHoe H KO mJieKCHOe. ,{oMnJieKCHoe HCCJle,IIOBa

Hlle neiqep ,IIOJ!bl!OIO 61n'b oCieaaTeJibHb.."4 3BeHOM B KW!\llO!& IICCJle,D.O

BaHIIH KapcTOB!,llC RBJieHHII , a HX p113H006pll3HII H S3ru111031l8HCV.

.!OCTII, a OTTj'.1111 II KllK BW!O!blll CTpaTerm1eCKllll , HayqHull H Ha

l\llOHMbHhlll pecypc . Pemett11e 3TOli 38,1\a\lH Tpe6yeT '1pHJIOl!<eHllll 

KO!.filJieKCHhlX axcne;:il!J..\lll! B 6onee ,IIOJIPOCPO'IHOA l!HTep,1111C(\HllJIII-

H ap11ol! l\MeaoA n;iorpaMMe. Jnpe,11eneHHe 3Toll 38,1\a!H Tpe6ye-r 

OCY!lleCTaqeHllll paa BHTOll <I>oplltt l!HTerpa[\HH B HCCJie,IIOBa'lllllX , C03-

,IlaHl!Jl ueTO,IlOJIOPHH anropHTMH\leCKoro npl!H(\Hna, 31ll!'.ICTBOBaHHOro 

H3 .npyrKX HllYK , KOTop;,il B COCTOffi!He pemHTb Ha orrpe,11eneHHO!A 

ypoa8e nocTallJJeHH!ie 3ll,118'1H H B;.i\eJIHTb HHT8Ppa!1HOHHhle CBJ131l, 

Flqe ,110 Het!BJ!ll HCCJ18,llOBaHHll HIU\O pa60Tl1Tb no onpe,11eneHHoll noc,

Jle,IIOBllTeJlbHOCTH H MeTO,IIIIKe , HCnOJib3Yll M8TO,llhl H cpe,IICTBa COOT

BeTCTBYJCl!\eA H8YKH , Heo6XO,IIH!Ahle ,IIJIII paapemeHHll HameA npo6JieMhl , 

HO coo6paaHO C Tpe60BaHIIIIMH cneneonorHII. iiMeHHO K 3TOMy ,IIOJI

l!(Hl,I 6b1Tb no,11roTOBJleHbl HWIIH HOBble Ka,llpH 311 npo,IIOJil!<l!TeJibHwi 

nepH0,11 ape1.1em1 , KaK 3TO 6ueaeT a Tpa,!IHJ.IHOHHOM o6paaoeaHHH. 

A BOT H OCHOaHWI nocTyJiaThl . Ha KOTOpbOO noCTJ)OHJIII npor

paMy oCiyqettHll : 

1 . 4eJlblO llBJllleTCll C03,llaHH8 Jlll\lHOCTell C !.IOTHBa[\Heii peBJill31ll\HlL 

CBOKX ~113W.eCKKX , cneJ.1118JlbHhlX II l!HTeJI8KTYaJibX cnoco6HOCTeA B 

oCinacTII cneneOJiorHH. 3To ,11ocTHraeTc11 paHHl1M o6yqeHHeM II cne

U.ttW1"3~Hcn , ucnon1.,3oaaH11e~ropv.Tu:~ecKIDC u:e-l'OQ.M:K M acnou.a

raTeJibHhlX HayK npll llX 11cnoJIHeHIIII B ,IIOJirocpO'IHOA HHTep,1111c411n

JIV.HapHoA J.1Meaon nporpaMe. 

2 . 3Tanl,I 3TOA no.nroTOBKII oxeaTl,l!lalOT 303p11CTHOA ,1111anaaoH 9 -

1? JieT , pa.3)1eJieHHhlll Ha .nee CTeneH11: OCHOa!OA - g - 12 neT II 

C neJ.1118JlH3HJ)OBaHHblA - 13-1? JieT . OCyu\eCTBJIIIR nJillBlll,IH npexo,11. 

3, 3a,na,i11 ,ll"Jlll paapemeHIIJI: 

- CnocoCiCTBOBaTb ~113ll\leCKOllY II l!HTeJieKTyaJibHO"'Y p113B11THl:J Ha 

a,11paatto- oa,11opoBIITeJibHOA OCHoae , C Mopt>o- CTPYKTypHhlM C03,llaHll8M 

JIH\IHOCTH C BWCOKll!.IH ,119llPaTeJibHUMJ1 II ~yHKJ.lllOHa/lbHl,l!,!H a03MOll

HOCTllllll . 

- Henpep!iBHOe pemettHe aa,o.aq o6paaosaTenbHoro xapaKTepa c aa

H IIMaTenbHOCTblO II y.IIOBJleTBOpeH.!eM JI0003HllTeJibHOCTII. 

- BocnllTaHlle ,IIIICJ.lilnJI111111pOBaHHOCTH II 3KOJIOrll\leCKiiH BOCRIITaH

HOCTH . 

- Co3AaBaTb YCJIOBIIII ececTopoHHOCTII a Henpep1,1aHOIA p113311THH II 

ycosepmeHCTBOaaHHII Jlll\lHOCTH. 

4 . Jl.1\11.aKTll\lecKl!e npHHl\1111li 06yqoo1111: 

- 06ecne<1eH11e BhlCOKOA. C03HaTeJibHOCTII II aKTIIBHOCTII B o6yqeHIIM 

11 yceoeHH11 yqe6Horo MaTep11ana. 

- C11cTeMHOCTb II nocne.noaaTeJibHOCTb B npeno.naeaHHH yqe6Horo 

MaTep11ana c o6ecneqe,rne:& ,11ocTynttocTH socnpHRTllll . 

- rapaHTl!pOBaTb ycnoav.11 npO'IHOCTII 3HaHKA , HaBUKOB H np11o6pe

T eHHhlX yMeHIIA. . 

- CoxpaHeHlle Henpep!iBHOJ! nocTeReHHOCTII , noaTOplleMOCTII II Htn

pephlBHOCTII p83BIITHII yqeHHKa np11 co6J11:J,lleHKII Tpe60BaHllll O B03-

pacTa , none II IIH,IIIIBllllYWlbHhlX B03!.10)1;HOCTl!X. 

- A.nrop11TM113llJ.IIIR H 1111TeJIJieKTYllJIV.3llJ.lllll yqe6Ho- socn11TaTeJibHOPO 

npo1.1eca c npmieHeHlleu AllJ/epeHQlla[\1111 MaTep11a,ia B npeno,11a11att1111. 
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- ilOJIHOe C06JIIQlleHKe Tpe6ouaHllll ne.narorl!KH . .. eTOJ\HKII ,'I lV\!iKTII

KII , nCIIXOJIOr1111 , ~V.JIIOJIOPIIH , 6 110MeX8HHKII II APYJ'HX HRYK , cno

co6CTByxll\HX 6onee noJIHOMy, pa..i,,oHBJlbHOllY II onTll:dBJibHO:.ty npo

T eKaHlll:J no.nroTOilKK . 

- ]HpOKOe npHMeHeHll8 cnopT118HO- TpeHllp0EO'IHl,IX MeTO)IOB npH 

o6ecne.eHIIII OCill\eA ~11311qeCKOli II crre-~IIBJlbHOA. ilQI\POTOBKII , npH

~eHeHHe COOTileTcTayi:xqell ~V.3W~eCKOl1 HarpyaKII C Heo6XO,llll!AOA 

nnOTHOCTbl:J II HHTeHalla~OCTbl:J. oenpep!iBHOe p838HTlle ~113~.eatlOC 

K!BleCTB a COOT3eTCTdyxlql1e .ioapOCTHOII ceH311T/.3H!,(e nepHO.l\bl ,IIJIII 

H eoC>xo,:l;W.1£< .J.BHI'al'eJJbH:iX i JeHYiYi , 3~e:tHWC 3 TeXHv.-..r:eCKlt.X 

y·ieHHl!X. O;iram13odaTb 9"1COKOli ca.AOCTOl!TeJibHOCTII yqeHHKa, 

o:5ecne.v.Ball noJIHOIO He;\l!NiOCTb ll :5eaonacHOCTb a yqe6HoA , Tpe

HHp030'IHOA II 3KCneAll!.\IIOHHhlX ,11e11TeJibHOCTl!X. 

5 . Oopi&a oCiyqenv.n: 6ece111,1, neKJ.IHII , acKypc1111 , noxo;:i1,1 , noceiqe

HHH 3 :dyae11, pa:5oTa 3 JiaCiopaTOplll!X B IDKOJIBX , B yHIIBepCIITeTax 

opraHll30BRTb yqe6Hhle narep11 , yqe6Hble 3Kcne,1111l_\llll II KOMnJI8KC-

H 1,18 3KCne)IIIJ.IIIH C IICCJl8J;OdRTeJlbCKOli ,118l!TeJibHOCTbrJ. 

6. K8.!1.p090e 06eCile<1eH1<e: 06111ee PYKOBOD;CTBO OCy,I\eCTBJilleTCll 

H&IH Ka K KOOPAl!HaTop1,1 II PYKOBO,IIIITeJIH C WllpOKOM HCnOJib30Ba

HHe-.A COTPY.I\HIIKOB - npeno.nruiaTeneli B cpe,IIHIIX II CnEll\llMll311pO

B811HhlX llll<OJIBX , yHl!Bepc11TeTax , MY38l!X II ,lip, 

? • Bpelll! Ha 06yqett11e: 11 e o6oHX cTenrumc. aa Kllli\D.hlll yqe6Hwl 

ro.n 38Hl!TIIR a ro.nosoli nJiaHe peW1113Y"i<)TCll B HOpllBJibHOli npo.nOJI

RV.TeJibHOCTH yqe6Horo ro11a Hameli oCipaaosaTeJibHOll CIICTew. , a 

ll\leHHO C 15 C8HTR6p11 AO TOil l<e ,11aT1,1 CJie,11yxqero KaJiel-fJlllPHOro 

ro.11a KaK CJie,11yeT: 

- K!ll\llY!O He,lleJil:J npoi!O,lll!TCR no 2 38Hl!Tllll C npOAOJll!<l!TeJibHOCTbl:J 

,II 3yx \lllCOB . npell!.lyd\eCTBeHHO TeopHR ,pa6oTa a Jia6opaTopllllX . 

MY3el!X , paapa60ThlBaTb npo6new., ,IIHCKYCCHA. , TpeHHpOBKII. 

- Klll!\llwl MeCHJ.\ npo80,1111TCH no ABa AByx,n;teBHl,IX BblXO,llff a rop!i 

/3cKypc1111 , nOXO.l\!i , pa6oTa a ne111epax , pa6oTa B OTKpllTOll MeCT

HOCTH C annHACKOA TexHIIKOli , yqe6HO-HCCJie,IIOallTeJibCKM ,11e11-

TeJibHOCTb II T . ,II. / . 

- ilo Bpewi 311:AllhlX KaHIIKYJI opraHll3yeTCR yqe6Hull cneq11an11311p0-

BaHHwi 3l!'&Hull Jiarepb C .necllTl\ll,HeBHOll npo,IIOJil!<l!TeJibHOCTbl:J B 

ropcKoll Typ6aae. Pa6oTa Be,118TCII no BonpOCbM KO!AnJ!eKCHoro 113-

CJle,IIOBaHIIJI nelJ\ep, pema11 B npaKTll\leCKOM H TeopeTll\leCKOM ac

neKTe npo6neuy. 

- Bo epeMll eeceHHHX KaHIIK)'JI opraHll3yeTc11 KOlUlJleKCHM cneneo-

3KCnEl,!llll\llR C J.\Mbl:J 113yqeHllll neuiep C ,11,,8Cl!Tl\ll,H8BHOA. npo,IIOJIJI~ , 

TeJibHOCTbl:J, 

- B 1rn11e op raHll3yeTCll BTOpall cnene03KCne,!IIIJ..\IIJI C ,11€Cl!TII -

,11BeHB,11QaTl\ll,HeBHol! npO.I\OJili(J!TeJlbHOCTbJO. 

- il CeHTRCipe opram13yeTCR TpeTblO l'0,110d8JI KOMl1JleKCHM cneneo-

3 KCneAHQllll C BOCbMll,IIHeBHoA npO,IIOJibl!<l!TeJlbHOCTII. 

Bo epeMH nepaoll c !reneHH o6yqeHHll pa6oTa 1\11.eT no CJie,lly»

IJ\H!A OCHOBHhlM HanpaBJieHIIJl!.I: 

1 -. C03,118Hlle CROPTll¾IO-TypllCTCKKX HB.dMllOB ,IIBHl!<eHHR B ropax II 

np11po,11e. 

2 . YcaoeH11e HaBl,IKOB H YMeHHA. lil!Tb B 611BaK8X cpe,1111 np11po,111,1 B 

n anaTKax . C06JIIQJ\llTb JIII\IBYl:J II 06ll\€CTBeHHYrJ r11r11etty II 3KOJIOrH

\j ecKyr, KYJibTYPY noae,11eHHll II np11.,u;HeH11e 3TIIX HllBl,IKOB. 

3 . 3H8HIIR II HaBhlKII ,119Hl!<eHHR B np11po,11e , ne111epax . 3HBHIIII o6 

onacHOCTllX B HIIX B paaJIII\IHhlX !.leTeopOJiormecKHX YCJIOBllllX . 

yMeHllll co6Jilll\eHIIR npaBIIJI 6eaonacHOCTII H Ha,o.el!<HOCTH np11 npo

H IIKHOBeHIIH II T.H. 

4. ri3yqeHHe ne111ep H no HanpaBJieHHllll OCHOBHhlX HBYK, KOTOphle 

Mhl 11cnOJib3ye11 B Hamel! npa.KTl!Ke; 



- 0 OCHOill!OM 03H8KOllllTbCR C paMOHIUOI B ropax, OpeHTllpoaaTbCH 

9 Hl!X . C03i\aTb KOIOlyHHKaTll3fOCTb npH c6ope OT KHipOp>.AaTOpoB 

JI ereH,ll, npe.11BH1111, noaepl!I! , o6i,iiaee II ronoHl!l4l!CTIIQHl,IX .lllfflll,ll(. 

- no KapTorpajil!I!: pa6oTa C reonolltCKIIM II MapKlllal\llepcKllll KOll

naco11, HBKJJOHO!Aepo11, C pyneTKOI! , C Xll,llpoHl!Be/ll!J)Oll , yMeHlle 

c.11enaTb nJJBH n81llep1,1, pa6oTa C yCJJOBHl,111 3H8KBMII H T. ,ll. 

- reopeTIIQeCKl!e 3H8Hl!R II npaKTlt\leCKlle yMeHIIH ll3Mepe11111l II Ha6-

JJ!QlleHHll no reonor1111 , 11opponor1111 11 1111Hepanor1111. H3MepHTb aa11-

MYTOB , BJJeMeHTOB 3M8rBHIIR ropna; nopQII H TeKTOHlltleCKl!X Tpe-

11\lllf , 6paTb CKMbHl,18 nopQIIM H T . ,ll. Ilp11 npOB8,lleHHII Ha6Jlll!let!Hll 

no.11 3elA/lell: 113.,epaHHe TeKTOHCKl!X TP8111HH, pacnp8,lleJJ8Hlle rpa.aH

TBliHl,I)(, BO!\HO-MeXBHl!tlecKIIJC HaCJJaMBBHllll , pacnp8,lleneH~e II omt

CBHll8 BTOpllQHl,ll( KapcTOB!,OC ,l>OpM II T . ,ll. 

- lio aonpocaM rl\ll9onor1111: onpe.11eneKHe ao.11oc6opttoro pal!OHa, 

npo98,lleHlle r~po•A8T;)l!tl8CKl!X Ha6JIQl8Hlll! II ll3118p8Hl!R 03ep, no

TOKOB, CBll311 C HI\A38J.a!MMII 80.!IBIIII , Onp8,lleneHH8 l!Hljll!JITPIIQHOH

H OI! H KOH,ll838QIIOHHOR B/lBlltHOCTII CTeH, KM8JJIIYD llOilY, palltHII 

ao.11u, B3RTH8 npo6 BQIIM II T . ,ll. 

- no aonpocoM 11eTeoponor>111: npoaa.:ieHHe lf31AepeHIIH MeTeo;ip1160-

paM11 CHapj'llQf II BHYTPII fleil\8Pll, pa60Tl,I no onpe,ll8JIEl{Hh!ll TOtlKBM 

H nonepe<1HIIM Ce<lel!IIRM. t.aMepeKHe nOK83BTenell T8MllepaTypll, 

aJJBlltHOC'l'II, CKOpOCTH a03Jlytlll,llC T8'18HHII H ,lip. 

5. Coa;i111111e Heo6XQ!lllldblX yMeHHII pa60Tll C MnHIICKIIM l!HBeHTape11 

no.11 OTKpllrOM He6011 II B n811\epax C 88PTIIKMbl) .!10 50 M8Tpoa. 

C03,ll8HH8 H8o6XO!\ff'401l .fiH3H118CKOII H cneqHMbllOII T8XHHll8CKOll 

no11roTOBKII , a11coKBH CTeneH!fB3Bll'l'H/I lj>H311QeCKHX K81i8CTB H 

T8XHHll8CKOII JIOBKOOTH, 0Qq8TaHHl,ll( c tl>YHKqHOHMbHOll no11roToa

KOll. 

)lo BTopoll CTenaHH o6y,i8Hllll Hll81)T .!IOOTyn ycnelll!O npom8,ll

lD l<8 nepay,o 0'1'8RaHb , l<SY,,Bll B Hell B P8011l11POIOIOM II yrny(!Jt811HOM 

06b8118 JlaTepHM nepaoR CTeneHH. 

JamiUM ll0118HTOM H8lllell pa6oTM np)I np8KTHl{8CKl!X .11eRTMb

HOCT/IX RWIR8TCR TO. tlTO H&I Ha nOlllllllb nplllCO;jRT cne)\HMHCTII 

pB3JIHIIHMX Kaj)e_:ip YlfHB8pC11T8Ta, KOTopse onp8Jle/lffl)T OOTllllYM, 

Teope-rlltleOKOll H npm<TltlleCKOll no~rOTOBKH , 3Mpa60T~BHT M8TO

llllKY pa60T11 HM 11 no.11 ael41!ell a 4>op1111 anrop1tTlllltleCKHX npe,llnll

Q BHHII. Bo epel&ll yqe6Horo npoqecca, yqetlHMX aKcne,qltl\Hll H cne

neoaKcn111111q11R OHH Henocpa110Tae1!Hlie PYKOBOJIHT8JJH, 8 3Tan o6-

pa6o'l'KH l\BHHMX , yqeHHKH CBMH cosepmam' no anrop~T!4lltl8CKIIM 

IIP8.!1!1HOIIIIII/DC IIOC/II\IIOBaT8JlbHOCTb onepBQHII , d npoqeooe BHMH3a 

QHOBa nplll(Ol\11T apellR cneqHMHCTa, KOTop1,11l B o(!otl~eHHOW Bl\lle 

onp8,l\8Jlll6T pe3y11Ta'1'1,1 11 11anpasnHeT BHl!llaHHe K f1PltllHH8M, eon-

OaM , IIOTOpMe CTBi!JITCH, II CBll3&1 I{)( C .11pyr111ot HaYKa'411, KOTO

p we uoryr onoco6oTBOBaTb Bl,ll)QH8HHI) npodnewu. HBKoHeq COOHpa

ll'l'OII l!Qe 0084HMHCT!,1 II y,teHHKll 06CY.I1HT nonyqeHl,18 pesynbTaTH ~ 

BOSH!IKmHe npo!SJ!elll,I H npwaram H081,18 pe!DeHHR OKOlltlaHHII HH

T8PIIIIOllll!1Jll!Hap11oro HCCJII\IIOBBHHR. )lea l'O)la TOMY HB38,I\ 

MW H8liMH pa6oTy Bll8CT8 co cneqHMhCT&IH no 3Brpll3H8Hl1I) 

na11ep BH81m!Hlll1 areHTBWII XHJIHl{80Kl1MH B81l\8CTBa11H , rep(!aq1111a

MH . aHTponoreHHblllH !IJIIIHHIIR ""· 

dee ytl8CTHHKl1 flOCJJI\IIOBaT8Jlbll0 yqacTBy,oT BO aceic BI\I\BX ,ll8H

'l'e/lbHOOTell 11a11epeHHll H Ha6Jill!l8HHll 8 ne111epax, 06113aTe/lbHblM 

yCJJoa11ew CTBHOdl1TCR TO. tlTOOW ace ,IIOCTllrJIII He06XO,llllMMX npSK

TIIQ8CHHl( pB3H8Q'l'OpOHHHX HBBHKOB pa60T!l, TBK OOYll\8CTWIR8TOH 

IIHTerpant,11111! 00,!\XQII B l!X nQI1rOTOdK8 - npei\nOCl,IJIKa KHT8Jl.Ill1C

qY.nJJ11Hapioro l!COJIEIJIOBBHl!R. CJJEU1yeT yCT8HOBJl8HH8 H0'1MX 38,1\a! 

!I Jl"-lHOC'ft!Oli nJJ8H8 ,IIJIR o60r8J'leHHR H pacIDKpeH11R 3HBHHll. f. e . 

OCHOBHoJI n;:nmq11n 3BKJl~88TCJI S nOCJl!\!IOBBTMbHOI.I KOHqeHTPIJIHO 
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?BCl!lll]).fOOlle>ACl! :AO,!le/18 oeiy,,emrn. faKll!A oeipaao'-1 y l!IKO!lbHAK03 

8CTb 903.JO>'JIOC'l'b CfillY. pc60TaTb HB,:1 C301N nHTM8KTY8.J!Hl£1 H 

C ne<-tl!Mb-'!U!A p!l3JiHZe:J. 

Ocotloe 3HlfleHHe Y"-te/lR8'd Jocm;TBHIIM>. P~oTa C!IOc!l-!rCH ;\O 

YCTllH03lJ8HIIR d !1paKTY.ti8CKO- Jilf~HOCT"riO,,I MW!e , Jll!liHOCTHoro OT

HomeHHR 3 npoqecce 06y~eHHJ1, noae;iemm II pea~l.all!.IHH 3 v.cc.~e

.AOBBHIIH. \)qeHKII 6M3!l»l' noCTOP.HH!,.lllll , T8lol8TY.tl8CKHllll H 3a ro,11. 

Henpep!DH1,1e oqemrn .llwa!' 3031!0BHOCTb B;ipB3HTb KoppeKTHpoBKH H. 

H anpaBl!eHHe H onepeiseHHI) OCTBJ!bll!,l)C. Jeno i\OXO!\HT ,110 copeaHO

BaHH/1 (!!,!T Cpe,t\H nepB!DC . Ha 8TOI-! npl!Hqlln BB8,lleHO Ha'.IH 06113a

TMbH08 o6rOHHXIl\ee 3upac?BHH8 Hl\D.HBl\lla a o1yqeHIIH. 06orB11a

l>TCR l!X 3HBHl1R , OHH ,IIOOKBBln'Cll HaB!iKOil pe.60TaTb C!r40CTOH'l'e/lb

HO C KHHrlllLll, paaa~BBTb CBOH KOllUY-riHKaTIIBH!,18 cnoco6HOCTV..Cy

;>03ol8 neiqep1,1 caoell T8MHOTOII II KpBCOTOll npedpa.l\BRTCR d HCTC,Z

HIIK 3HaHHll , JllltlHOro ycoaepmeHCTBOBBHHJI 80 BC8CTOpoHHeM nJJaH8: 

11 YTBepll!leHHR JtlllHOro co6cTBeHHoro "fl". i'earopeamaRcR a pBH

He11 303pacTe ,ll8TCKBR nJ>6oaHaTe/lbHOCTb H JIJ>60nl,ITHOCTb npeepa-

11\Bl>TCR B npoqHoe ane<1eHH8 C MOTHBHpOBBHHOCTbl) JIHl{HOro yTaep

llJIEl{Hff H ycoaepmE!HCTBOBBHHR. J1 ace 8TO Ha OCHOBe oqeHKK , KO

TOpaR 11rpae'1' pollb C'l'HMYJIHpym\ero ljlaKTOpa , aocnK'l'l,18!lXll\8ro H 

c 03.llaJOl\8ro JllltlHOCTb cneneonora. 

J3ecb y,ie6Ho-aocnHTaTenbH;,dt npoqecc HanpaaneH Ha n01IHoe 

Y.!IOBll8'l'BOp8HHe n03HaBaTBJibHMX ltHTepecoa II BpOJ!llleHHOR mo(!03-

HaTMbHOCTII. J 8,1\l!HCTBe 003,llBl>TCR KBK BKTHBH118 TypKCTM , 3KO

JIOrH , 11CCJJ~OBaTenH-cneneonorH. Bee B OOl!leM ElllllHCTBe pem8.l>T

Cll 31l,q8lill o6paaonaTMbHN8 , 03,llOpoBHTe/lbllMe II BOCnHTaTMbHl,le , 

COtl8'1'8HH!,18 C 38HHllaTenbllOCTI>. CornocoaaHHe C ncHXonorlltleCKll-

1111 3aKOHO'A8pHOCT/IIIH ycBOBHHR C03HaTenbHMX ,118"CTBHII npH ,t,op

llltpoBBHIIH ,llBHraTBJibH;,oc HaBMKOB, ;j/113lltl8CKHX K818CTB H no.11ro

TOBHJ-i, B8Jl8T K 4lopwpoBSUHJ) Ca.MOCTOflTCIIbHWC TDO~ec1ooc nHtt

HaCTeR, C npc.iH!IM O'ft!OID8HH8ll H noCTOJIHHOII 8KTIIBHOCTbl) Boe

JJ 8,lleHHH cneneonor1111. 

JlpyraR xap8KTepHBH oco6eHHOCTb 3TO TO, t!TO IDKonbHIIK&I 

npHXO,IIHTOR a CHTYIIQHllX OIUIIIII pemaTb npo6neMli. He KBK MeJCBHH

tl 8CKH8 KOnOJJHHTMH a Kai< TaojltlecKII lOiCJJllll\H8 JIHIIHOCTH. Bo 

aTopoll CTeneHl1 odyqEHIIH y Hl!X yae ecT 3H8HKR H H3 Hl!X Tpe6y-

8'l'Oll CBMHI.I COOTaBIITb nJJBH ljlll3Hl{ecKoll 11 TBXKl!tl8CKOII no.11roTOB

KII , T80p8THl{8011011 npH t1TeHl!I! H CKCT8MaTH38QKH 3HBHHII. 8 pe-

3YJibTaTe BTOro 3aKOHIIHBaeTCR O,lll!H &Tan cauoycoaepmeHCTBOBa

HIIR , cauopaaBHTHR II CaMOpeM1138Ql!I! . B KOTOpall pemar:iqrui p0Jlb 

ycnexa H JtlltlHOCTHOro npoRW18HHR HBXQIIKTCR B PYKBX ca ... oro 

cneneonora. T. e . OH yae npeapaTHJICH 113 06yqae110R CHCTeMM a 

caMooeiyqaellYJ>, K3 paaa11aa1111ellcR a ca11opaaB11B8JllO'IOOR, Ha Han

pBB11Re11oll B C&IOHMPBBllftDI\Yl>CJI. 

HecKonbKO CJJOB O pe:iynbTaTax. PatloTa C y,teHHK&IH B CTy

,lleHtl8CKOll cneneoKJly(!e .!10 HBCTOffll\ero apeMeHII .11ana p83YJibTaTM. 

Yt1eHHKH yqaCTBOBMH B TpeJC OB>IOCTORTMbHMX apxeonormecKIIX. 

sKcne,qllJ111llX a ne111epax , 11Hor11e 113 HHX saKBHtlHdam caoe oopa-
3 OBBHl18 C ,llllnJJO~MMII pa60TBIIH no cneqHMbHOCTII. C.11enan11 KHC

TpyweHTWlbHYJ> KBpTy 0811\BPM '',l\ltBOJJOKO M,p!IO" II "AxM8TbOBa 

nE111eJ>M'' c qeJJbl) HX Ci.naroycTpollcTea. o KJJy6Holl KapTOT8K8 11X. 

aKTltB HaC11HTW1aeT 547 KapTOT8KHp0BaHHMX nell\ep. /113 52)() B 

BonrapHRI , Ha Pecny(!.nHKBHCKoM c110Tpe TexH11t1ecKoro H HaY'l'loro 

TB0?'18C'l'Ba IIMQil8llll .!10 HBCTOllll\8rO Bp8Mel!l1 OHH HBrp8Jl[IEIIW a 
30JIOTMlll1 H 1 cepe6pRHoll 111\AMbl>, Boce11 Jl8T yae pa60Tae11 no 

.11oroeopy 06 HCOJl8,I\OBBHIIII n81J1ep B ropax CTpllH,llll& 11 CaKap c 

''HBQKOHMbllOII nporpw.110-1100AA11HBqHOHHMII qellTpoll Hay,tHl,ll( HCC

II 8ll0BBHKA CTpaH.llaa- C8!(ap''. 0TKpHTll 11 KCCJie,llOB81{l,I 8,1\HHOTBEI{-



Hl,le HaweA CTpBHe pHC)'HKH xpHCTHl!HCKOA JIHBOn~CH Xe. rt He 

Hanpacno noCJie noCJie,1J.Hell npo3epKH LleHTpanbHM COOPTH!lio- Ty

pHCTKaJI CTllHl\Hll npH .,IHHHCTepcTBO l<YJlbTyp1,1, Hay-,rn ' H npocae

iqeHHll ,l).enaer KOHCTB'm4111l>" .,, dblCTynaeT 311lUlmeHHe, l!TO 

KJiy6 cneneonoroe npa ECilY "Ce. ilonoe" - r . i lnoe,l).HBe - 3TO 

nepcneKTH3HllJI ipopua BHeKJiacHoA pa6OTl,I, nocpe,ll.CTBOM KOTopoA 
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BOflJIO:qal)TCR B npaKTHKe lllKMbHOl'O Kpa8BE\lla!He coape:.ieHHble ' 

opHl'HHMbHl,10 11,118H H TBO!)ll0CKHe peweHHR, 4enecoo6p83HO 1!3Me

peHHe o6p830B8TMbHblX H aocnHTBTMbHl,IX 31U\~ , nOJIJll0HHl,IX B 

npoqecce npOBEU€1iHe o6111HpHoA ,l).ellTMbHOCTH, HCCJIE\llOBBTb ece

CTpaHHO. A OIWT HB,11O yrJiy6JieHHO H3JllHTb, oc5oc5IqHT H pacnpoc

Tpe!!HT no eceA CTpBHe". 

11.IleTpOB, .[\, Koc roe - · cneneoKJ1y6 nAKa,i\amK" , rp. llnoB,IJ,IIB- Bolll'apHh 

.;neleoclub 11 0 C"J CIC'lic 11 , lllo' ~ t, , .L.-ul .·.-r ia 



IIPOEJIEMhl OCBOEHH51 " CBEJICEPI" IIEil(EPhl "30JIVillKA" 

KOPSKK0 B. n. - PMJlV■, B. T. 

Jia6Hpl!IITOBBJI neiqepa e r-r.ncax "3onyim<a" /AJ11111a cebll!J8 fJJio,/ llll

MeTC/1 ¢parweHTOM IICKyCCTB8HHO ocymeHHOA qaCTII Kpyrnioa rH,11poreo-

11orlN8CKOl1 CIICTel.!1,1 llpy'l'-)lllecT!)OBCKOro 1,1e:s,eypellbll. SKcllJIYaTa.J.11111 

"ceeull" neqepH conpaxe11a c peme1rne11 pll,l\a rpynn npo611e11. 

I. TeXHOl'811HBJ1 aKTHBH3a.J.111J1 KapcTa II yxy,l\lllem1e 111!3eHep110-reo110-

rmecxoil YCTOA"IHBOCTI! Cpe,llli ll0 rop1130HTMII H eepTHKMH. 

2.IlocrolU!Hea TPaHCijiopMa.J.111J1 ypoeHJI neiqep.'loro ro11eocTa3a, cea-

3aHHM c 6liCTPOll nepecTPoll°«ol! CTPYRTYPli cne11eoreoc11cTeU!i, 11 11e-

06xo.q1!MocTb ero 110,ll,llepl!amm Ha coepeMeHHoM ypoa11e. 

3.llporpeccitpylll\ee y=att11e neqepli, conpoaoll,lleJl!leeC/1 .qeriwa

TSWIOIIHH!J yueHblll8Hllell 06ae110B 3all0.1lHiT8M, llpOBMaw!, OKHCJl8Hll

e11 opra1111'18CKOro B8Iq8CTBa, 113ll8H8Hll8U reox~JJll'l8CKOl! o6cTaHOBK,II. 

4.KOJ.llllleKCHoe 11om1,f,;fm<(ll!0Han1>Hoe Hc11011b3oBaH!{e acex cneneope

cypcoa ITYPHCTCK0-3KCI<;rpcttoHHoe 11oceiqe111re, pa3ueiqem1e 110,113eWIUX 

aapHUKOB II cK:i2AOB, an11epronor1111ec11ol! 11eqe611~, 1fa .. ~1>Heo11ormec

Koe 31!.S8,118HH8, KapCTOBii;l Heyqiili:1 CTa.J.1HOHep/. 

5.0praHll3er;Hli llOCTOllllliOro BO,IIOOT.mma H KOOPAl:H~!JI ,118,IC':'Bli:I 

C COC8,IIHIDJ rlmCOB!i!.! Kapbepou. 

Cpe,IIH acero IIHOroo6pa3W1 D81118P, llp8,IICT~ llpaKTll'<l8CKHll 

HHTepec ,llllR l!Cll0Jlb30B8HIVI, lllllf60111,111He 38TpY,11118HIVI B03Hl!K8M 

llpH OCB08HHH T8X Ha31l8a8lll,ll( n CB8JDOC", CTaBDll!X ,IIOCT)'lllllillH "18110-

B&xy B pe3y11bT8T8 pe3KOro H31l8H8Hllll rll,llpOreo11or1NeCK11X YCJIOBHll. 

Jia6HpllHTOBWl D811\8P8 B rmcax "3oeymKa" /11,/Mfli CB!lllle 00 Kl!IIOll8'1'

poe/ llllM8TCII tfparwaHTOll H<JKYCCTB8HHO OcymeHHOll ll8CTI! O,llllol! 113 

Kpyllllel!mHx B lll!p8 rll,lll)Or80JIOrHll8Cl!HX K&pCTOBl,(JC CIICTell llpyT -

)llleCTpOBCKOl'O 1118ll'AYJ)8Qbll Ha TeppHTOpHH CeeepaoA .ByxoeHHH /llep-

80B~Wl o61!acn, YKpllllHCKBJI <XJ.P/ • 

llo ceo1111 ecrecTBaeHO-llpHpo,IIHHIII oco6e1111ocT11111 "3oJIY111a" np1!3-

Haea ne111eplllill 4mloll811011 e e xaqecTBe ceoeo6pa3Horo apell81111oro 

cpeaa noaeoMOT aenocpe,11cTB8HHO ll3ytlaTb npol\eCCH nepexo.qa xap

CTOB!(X ll0110CT8l! 113 tfpeaTll'<l8CKIIX CTaAHll B BB,ll03Hll8. B TO Jal epe

llH no pa311oo!lj>a3HI> 11 Kpytlllllll aanacaM ee cneneopecypcoe, a TaKie 

llp83B!f'Ul[,.(o Blil'O,IIROIIY 8JIOHOMJIKO-reorp~CKOIIY ll0110ll8HHI>, OHa 

Clll!Ta8TCII 0,11111111 113 nepcneKTHBH811mla netqepHHX oCh.eKTOB CTpaHl,I 

AM OCBo8HlUI. 

Hayt1eB11e, OC808BH8 II 8KCJUIY8T8.IQIJI ll811\8p!i conpDeHa C peme

Hll8111 p11,11a rpynn npo611e111. 11H: C'll!Taell eo3110- 8XL\8RTHpOBan 

Bll1W8HHe 11111D, Ha r11aBHallmlx, 

I. TKXlllmmAII AKTIIBll3A!Ofl KAPCTA, 

30-ll8TJ)OBlil! CJlol! rHDCOaBrll,llpHTOB, B KOTOpl,(JC 38110:&el!a KBpCTO

B811 CIICTtllla, pa31181188TCII IIHll8 yp0BBJI pyC811 COC8,IIJIHX pell ~ II 

IlpyT, ll08TOIIY l!,O ycTpOl!CTBa llpHBCKOl'O rHDCOBOro llapb8pa y ce11a 

llO,IIBHpll08 ll0,1138111111i8 ll0/IOCTII 6wrn ll011HOCTl,I) 06BO,IIR8Hll, C yrey6-

118HH811 KOT110Baea ,110 26 - 2& IIHll8 ll8C'l'HHX Tam.88!'0B II OOCTOJIH

HYII BOAOOTIIHBOII R3 aero B p.ll~ 06pa30BIUUlCb o6mHpaas ,!!81lpeC

CIIOHll811 rll,llp0110I'll'<l8CK811 Bopolllla 1111011\!IAl>I) ,110 400 - 500 lOr'. C OT-

118lll!B8.8IIHIIII BO)IIIMH B pa3118p8X 20mCll'I Ky60118'l'p0B B cyTKII eiraro

,11110 38 ape.qeJIH I'eOCHC'1'8111H Bl,(!{OCHTCII B paCTBOpeHIIOII COCTOllllllll 

cs1a1 I7THCll'I TOHH cyJ1$Ta 11~ /6ea yqeTa xap6oearoe/, 'lTO 

COOTBBTCTBy8T llpHpOCT)' IJyCTOT CBHIIIB 6 'l'HCl!ll Ky6olll8TJ)0B. 

B npe,118118X A8QP8CCHOHBOII B0p0Bllll llp0ll3~11 C,IIBHr Ha116o11ee 

A •'FRESH" CAVE "ZOWSIIKA" ASSIIIILATION PROBLEI.IS. 

Lab;yrinth gyps= cave "Zolushka"(length,s over 80 Im) presents 

a fragcent of ertificially drained part of a big hydrogeologic sys

ten of Prut-Dniestr boundacy. A "fresh" cave exploitation entails 

with salvation of a certain group of probl....s: 

1 .Technogenical activization of karat and engineer-geological 

environment stability deterioration both vertically and horizontal-

2.Constant cave hoceostaz level transformation due to rapid 

speleos;rste!l structure reconstruction,and vital necessity of its 

keeping on modern higher standarts. 

~.Progressive drying in of the cave acconpanied by dehydratic 

decreese of the captivator voluma,falls through,organic materiel 

oxidization , change of geochemical dispooition. 

4.Constant water pumping out organization and operating::~ co

ordination with neighbouring gypsum career. 

5.Complex aemilunctional use of all speleoresources(tourist ex

cursions,underground hotbeds,stocks,allergologic hospital,bsllleolo

gic institution,karst institute). 
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arp8CCHBHIIX CTB,IIIIMbHl,(JC 30H npopa6oTKH 00110CTH erey6b - B 30flY 

TJ)aH31!fflOro 6oKOBOro CTOKa, 11 Bll!Hpb - a OTOAJIHffYB~ Ha 5 -

15Kl!ll01l8TPOB 11011ocy aKTHBHOrO ll0B8pxl!OCTHOl'O eo.qo110r110JqeHJU1 H 

npoeanoo6pa30Blllillll. B ocymeHHoll spyCHO-llpOCTP8HCTB8HHOA 30He, 

11111! co6cTBeHHO neiqepe, ON8'la8TCII apeKp81J18HH8 aKTIIBHOA BOAOllO

TO'IHOA spoo11u, 111exaH1Necxoro no)lllllBa H pa311HBa 11arepHaJia npoaa

Jlhl!O-BliCl,IIJHIIJC Ten. B CBJ1311 C ycwcmrn81l H yDJIOTll8H1181l 8TOro pl,(JC-

11oro llaTepHaJia 38TYJCa8T 60111,DlltHCTBO llpOBaJihll0-!1>aBIITIII.IHOIOll,(JC 

if>opw, ~e pa311181118ffHHX B 30Hax Tel!TOHll'l8CROR Haapl!I811HOCTII 

JJH60 OCTaTOIIHHJC perpeccHBBO pa3Bl!B81Jl111XCII o6BMhl!O-rpaBHT~Oll-

81,(JC Kyll0110B, 

&!y'J1)H ll0/IOCTII 3011a aKTHBHOl'O KapCTa Cll81qa8TCJI B Hlmlllle 8Ta

JOI, r,11e eoopacTaeT poni, apoau11 11 11exaH1NeCKoro 11epepacnpe,11ene-

1111J1 nepellQl!oro aanomn1TeM, 3To cnocoCScTsyeT B03IDIKHOB8HHI> B'1'0-

p1111Ho-npoeanbHHX llllJ!aHHil H xapaxTepHoA 111opif>onor1111 pe11betfe, ,IIR1lq 

B8pxH8ro II cpe,1111ero 8Tall8R, C11e,11oaaTe1IbHO, llpl!XO,IIHTCII y ,118MTJ, 

OCHOBH06 BHHll8HH8 He CTOJlbllO ap011HOCTII ceo.qoe, CR011bKO ycroA

llHBOCTH llllll8H8pHOro OCBOB8HHJI - OOJla ll811\8PII, pac"l8T KOTOpol! AO

BOllhl!O npoCS11e11aTHll8H. Onpe,11e11ellHll8 ooaceHHJI C TO'IKH apeHlUI T8X

HHKH 6eaonaCHOCTII 81131l8a8T 30Ha llpllllllK8HlUI UetJ\8pY IC IIJIJIIIBHaJI&

BOIIY 3all011Hl!T81ID )IHlllla peKII 1Ia11ax, OTKY,118 BO BpellJI OaB0,11110B 

8031l0:18H npopllB B0,11 ll8pea oepHO)IHll8CXH CWJIKIIJIO!rnpYJIIIH8 BOpoHKH. 

2. IIPOl1'&:c:MPYllljli'8 YCHXAl!llE IJElllEPH. 
Cne,11oeano 611 llpHB8TCTB0B8Tb nporpeCCHpYJ11188 YCHXaHH8 ll8!1\8p!i, 

C,11811aBlll88 88 ,IIOCTYJ!Hol! 'l8110B8KY H, B llp~Hlle, cnocoCScTBYJlll88 

Y/f/J'lll8HH1> 88 9KCR1f//8TSWI08Hl,(JC xapaxrepHCTIIK, 8CIIII 611 He CBJl3a

HH08 C 8THll )'XY,11118Hl1B HHmlll8pHO-reo110rlllleCRIIX ye11oaHll OCHOBa

HHJI. 

HeCII0\1)JI Ha OO'ITH I<X)-llpOL\8HTflYI) B11am!OCTb B03,JzyXa, 3a C'l8T 

peryllllplloro • ,llliXaHHJI" ll0110CTII llepe3 8,IIHHCTBBIIIIIIA BX0,11 llpOHQCO

AHT 381le'l'IIIIII Bl,(!{OC BJiarH. 3TO OTJ)aaa8TCII Ha llpOrp8CCHpYJlllell 

OCYDJ8H11H ll0,IIB81118BHlllC pe1111KTOBl,(JC ooep, pll,I\ 113 KOTOpl,(JC llOJIHOCTbl) 

Hcqea; Ha o6pa30Ba/lHH ll81J\8PHOro UapKeTa B pe3yllbT8T8 ll011HroHa-
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nbHOro paC'!'P8CKl!BaHIUI I'Jrn!IHCTHX OTnOBllHllA. )\8I'H,QpaTaqllll Hlll!6o

n88 BnamIOro 38110nHHT8JIJI B OT/18Jll,HlilC 61iBIIIHX nol!Hll8RlUIX Tpeiql!II

HhlX XO/IOB l!pl!BO,llHT K ynJIOTH8HHll OC8,IIJ(a Ra 20 - 30 "· o(!paaoaa

HIIJ) npoaanos-rpa6eaoa 110 2 - 411 rey6HHH, B ll8CT8X aanontt8HHliX 
OC8,llll011 61iBIIIIIX KOJlO/lL\8B - nornoTHTenell I'JJY6l!lla 0'!'PHJ\llT8nbHlilC 

1104'op11aqllll 81118 6om,m0. 3a OOCJ18,lllfil8 25 Jl8T olm\M CpellfUIJI I'JJY-

6HHa npoca,lll!H H8KOI',lla B!ipOBHeHHoro nona ROpH,llOpOB COC'l'aBJIJleT 

nopalloHHo OT 0.5 110 l.2we'l'Pa. 

PpyI'M npll'll!Ra R8yCTOl!tnmOCTH OCH0B8111Ul - l!pO/IOJIJtalll\88CJI ORH

CJ18Hll8 OpI'8111NeCKHX coe11HHeRHII, H8XO/lfll!IHXCJI B I'JlHHHC'l'lilC OTJlOBll

HIUIX. IIo ,llaHHHII 811anH30B, HX co11epJ1111rne AOCTIII'ae'I' IO - 11", 

'l'l'O C03,lla8'1' 3811aC ynnO'l'H8HHK 81Jl8 KBR IIHHl!lzyll Ha 8 - 9J' o6I.ewa. 

3a CQeT aenpepliBHoro ORHCJl8HHK B no11se11Roll a"Noc4lepe CO,ll8p1!8.

HHe yrneKHCJIO'l'H ,ll0C'l'HI'a8T 4 - 5 "· QTO C03,llae'I' /IOOOJ1HH'l'8JfhHlie 

'1'PY/IIIOCTH npu ee n0paonpoxollll\8HIIH II npl!HYJlll\8.8T 3ap81188 npoll}'lll,l
aa'l'h BapHaH'l'H ROpp8RTHOro npoaeTpl!BaHIIJI neiqepa )VIII oc5atmHX 8KC

KYPCaHTOB. 

B 4eno11, npH npoae11eHHH HRJWHepl!lillC pacqeTOa no11 paa11eiqeirne 
no;pellH!lX neiqepHllX o6I.eKTOB cneAYeT yql!TllBaTb aameyRaaaHHoe 11 

opHeHTHpOBa'l'hCJI B 6onblllHHC'l'Be ceyqaea Ha JIBCTKOe 3aKp8M8HHe 

OCHOBHhlX HecyiqHX ROHCTpyK~ B IIOHOnHTe I'l!llCOBllX CTeH KOpH,llo

pos. 

3. TPAHCiIDF\IAl.lffi YPOBlfl IIDllEPll)IU roUEOCTA3A. 

O'NeqeHIIHe BHlil8 T8H,l\8~ c oape11eHHoll T8Xl!OI'8HHOll 8BOJIDtllll 

nonOCTH npl!BO/IRT K HapymeHHll CKnll,ll,liBaJlllHXCJI apeweHHWC ycTOl!qH

BllX COCTOIIHHI! no;pe11Roll cpe,llll. B CIUJY HHep[1MOHHOCTII CJlaI'aJlllHX 

neiqepltyl) CHCTewy ROIIOOH8HTOB H /IOBOJlbRO 6HC'!'P0ll c11eHll pelllllola 

4b'HK[11!0Hl!p<>BalllUI Kapbepa, 38,lllllll\81'0 H81lp8BJ18HHOC'l'h npo11eccaw, 

OOCTOIIHHO npOHCXO/IH'I' nepe110,ll811Hp0BaHH8 CD8Jl80I'8H83a H H8Rna,llll

Ba!rn8 npH3HBROB paanK1UIHX Bpe11811HHX C'l'a,llllll. 8To CODpltseHO C 

Y'l'PaTOI! 081q8p0ll pl!,113 npl!BneKB.IJl!lllC OOC8'l'H'l'8JleR ane118RTOB. TBR, 

ycwcairn0 nonoc'l'H Henocpe11cTB8HHO O'!'Pal!8.8'l'CJ! Ha l!pOQHOC'l'II H Qe

JJOCTHOCTH yHHKMbHllX rnHHHCTO-OOnHIIHHep8.JJJ,111,1X CTMBRTHTOB H 

csoeo6pasH!lX HaTeKoB Ha creuax, cyiqec'l'Bympoc mmn, a ycnoalUIX 

BllCOKOA BllamfOC'l'H H l!Blll!DqHXCJ! ~ B cneneoJJOI'HQeCKHX 11aC111Ta-
6ax J18TOHCQHC/leHHR eq,e11epolW{lillll, ll:l11eReHHe I'80XHIIHQeCKOR o6c
TaHOBRH BJ1eqe'1' XHIIHK0-6BRTepHMbROe OC81f,l\8HHe I'H,lll)OORHCJIOB llap

I'aHQa H ll8Jl83a H CSacTpyi> TJl811aj,op1131111Jl nepaax qepes npOllell\}'TO

=e COCTOJUIHJJ /111<Hepan 6epH6CCKT/ B KOIIOl!eJ<Clf!ie !tpHCTMnl130BaH

Hlle I'H,QpOOKHCJIH. 06HapyxeHH!lR lll!Hepan 6epHeCCH'I', np11,11aJllllll! 08-

iqepe HeKOTOpyll DHK811'1'HOCTb, 'l'aK:EB IIBJIJl8TCJI eq,e11epH!lll H COOT-

aeTC'l'ByeT Jll!lllb HBqaJJbHIQI CTaAllflll ocymeHlill. 

Y CIDC811118 00/IOCTH npl!BO/IHT K HCQ83HOB8Hllll HJIH o6e3Bom!B81111J) 

IIHOI'HX oaep, Dpe,llCTaBJIJlllllHX aT'l'PBRTKBHllA HHTepec. Bee Bll!llenepe

QHCJ18HHOe 00/180/IH'I' K H806xO/lffllOC'l'H DOAAepll8.HIUI r01180CTa3a nono-
C'l'H Ra YTp!lQKBaellOII HllH8 ypoBH8. OTO 'l'Pe6y'8'1' paapa60TKH H npHHR

Tl!R a npo4ecce oCBoeHHK D81I\8Pff pll,!la lll!ll8HepH!lX cneneooxpaHH!lX 

ll8p01!pHKTlll!, B '18.CTHOCTH, IICKYCCTB8HHOll llO/IDHTKII 038p H opome

llHll DpHJl8I'aJlllHX K 8KCKypCHOHHOll TPaCC8 yqacTKOB OOJJOC'l'H, ycTpoll

C'l'Ba BXO/IHllX T8116y'pOB, KoppeBTHOI'O np0B8TpHBaHIUI C BO~OHllllll 

Han{8'1'aHHell B03AYXa, HCKYCCTB8HHOll H30JUlllHH 8KcneyaTHpy8IIOA qa

C'l'I! OOJlOC'l'II OT OCTMbROI!, /18BC'l'B8HH08, II Pl!/1 ,IU>YI'HX. 

4. IlOJlll~HAJ!bllOE Ha10Jlh30.BAHIIE CllEJIEX)PFX!YPCOB. 

B ycnoaHRX 113118WIIIJl8roCJI cneneopecypCHoro nOT8Hl1ffMa CJ1811Y-

8T Q8'1'KO Onpe,ll8JIHTb npHOpHre'l'HH8 BH,llli HCOOJ1b30BaHIUI H peMbllllll 

cneneopecypCH!ill noTeHQllaJI, Bnaro/18PH qpeaaliQaJlHo BpyIIHIAI aana

caw DOQTH acex BH/10B cne1Ieopecypcoa, rllI'aHTCKHII pas11epaw nonoc

'l'H H B03IIOJIHOC'l'H 308Hp0B8IIIDI na6HpHHTa Ha O'l'HOCHTeJlbRO o6oco6-

J18HIIH8 yqacTKI! peMbHO HX DOJD"WIIK[IHOHMbH08 HC00Jlb30Balrn8. 

Ha CSaae neiqepa "3oJJY111Ka" nnaHHpye'l'CJI C03,llaHH8 Kpyrmoro 'f'YPH

cTCRo--pexpe311H011RO--X03llllcTBeHHoro KOIIOJI8Kca, BB/!JlllaDl\8r0 BaI'O

RBfflO--YSROKOJ18l!Hyl) H nemexo~ Tpacca; no.t13e1111He nana'!l,I cne

neorepaneBTHQ8CKo8 aJ1JiepronOI'Hq8CKOA 60~ c Ha3Bll!lllllll sop

nyC8.1111; 6anbHeonorm0CKYll n0q06H11QY Ha 6aae 6ecnonesHo CJI11Ba-

8llllX H3 KOTJlOBaHa Kapbepa B p8RY IIHl!epanl,llllX BO/I IIOCKOBCKOro 

cy.llb\fa'l'H0-11Mb[lll8B0ro THDa C IIHH8pMK3aJ:ll!81! CB!lm8 3 i,>81111a Ha 

nHTJll SaB0/1 no paaJ1KBy II (5y'l'HJ1HpOBaHIIJl 8THX IIHH8p8.JlbRHX so11; 

00)'.13811Hll8 napHHKH C mawnl!llapHe11; DO,ll38ll!llle xpaHMl!lqa KORT8l!B8-

pH3HpOBaHHOI! np011}'X4Jlllj Ra,yqHO--HCCJIB/IOBaTeJihCKH8 nac5opaTOpH11 

II CT~ORapH no 113yQ8HHll BODpOCOB CD8Jl80118,llll4Hllll, DOB8,ll8HQ8C

KHX pe811Qllll Q8JJ0B8Ka B 8KCTJ)8lll!JlbHllX CHTY~, a B nepcneKTH

B8 - DO,llro'l'OBRH H TpeHHpOBKII cnopTC118HOB, OOJUIPHHROB H TYPIIC

'l'OB )VIII np861iBaHHR B BllCOKHX IIIHpOTSX, I'/18 aJlY'l'HII H8,llOCTaTOK KH

CJ!Op0,lla II O'l'HOCHreJ1bH!lll K36llTOK yrneKIICJIO'l'll, 
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rnaaHllllll npo611e11a11H TYT IIB1UlllTCJI o6ecaeqeHff8 H KOOp,llHIIIII.\HH 

n0paooqepe11HOro OCB08Rl!R p.1Ui TYPHCTCKIIX H X03lll!CTB8HHllX l.18J18ll, 

C03/1811H8 l!CJCOlllfOA HH<If:,aCTPYK'l'YPll, 00,llroTOBBa YCJIOBHl! AJ1J1 BTOpoll 

oqepe,llH OCB08HHR, Q8TK08 BH/18plD!BaHl!8 napaireTpOB K81f,I\Oro BH,lla 

HCOOm,30Ba.HM. 

5. CIIEJlIDlj)fMTOPHHr. 

B yCJIOBIUIX TeXHOI'8HHOl! TPatt$pll81.\IUI cneneoc11cTellll H l!HTeH
CKBHoR e11cneyaT~H AJ1J1 o6ecneqeHHR -rpe6y'011oro yp~Bllll cneJJeo

roweocTaaa Heo6xo11H11a opraHl13111.\HH aocTO!IHHOI'O H noac011ecTHoro 

KOHTPOJIJI sa nap8118TpallH H OClqHII COCTOIIIIM811 neiqepa. 3To Ba.aHO 

KaK C TO'IKH 3peHHK Oc58Ca8Q8Hllll 6esonaCHOCTl1, TBR H Ha,yqHOll, yn
p8BJJ8HQ8CKOll H 8KOHOlll!'l8CKoll. He C8Kp8T, QTO co11epllt8lfl!e neiqepa 

H o6ecneqeHl!8 ee HOpllanbHOro 4b'HK4l!OHHp0BaHl!R KBR Hap0/IIIOX03llll

CTB8HHOI'O KOIIOJ18KCa Tp86yeT onp8,ll8Jl811HHX KWlHTMbHHX H 'l'8Kyt!IHX 

BJIOBllRHll, 38118HH awopTK3HpY8IIOI'O 06opy11osaHHK, JlHRBH,llaQHH )le-

4'op113[1Mll nona, nocTOllRHOll 11011epHH3aJ:IIIII ycnoalll! cepa11ca, Paspa-

6oTKa CHCT811H KOIITpOJIJI ,llOJmHa 611Tb BR8,11!)8Ha eiqe Ha CTa,llHH npoeK

THpOBaHIUI H 06ecaeQl!B&ThCJI O/IH0Bp8M811HO C npo4ecco11 T8XHHQ8CKO

ro OC808RHK, Cneneooxp8HHH pOJlb IIOHH'l'Opl!III'a ,llODOJlHli8TCJI pll,!lOII 

opI'BHH3a4ffORHllX 11ep no o6ecneqeHIIJl coxpaHHOCTH /IBROpaTHBHllX H 

aTTpBRTIWHllX neiqepH!lX o6paaoeaHHll. 

6. OPrAHH3Al{lfl IlOCTOflHHOIU IDJl()()Tlli!BA. 

IIocTOllRHall yrposa 3aTOOJI8IIHJl BHCH'I' lla,ll neiqepol! Rax )\allOKJIOB 

11eq, HcnoJlb3oB811l!e cneneopecypcoa a nepeqncJ1eHH011 o6I.ewe aos-

110J1Ho mmn, npH o6ecneqeHIDI nocTol!lllloro ao11onoHHll8Hl!R, Cel!Qac 

8THII 3aHHlla8TCll coce1111HII .KpHBCKlll! Kapbep, paa11eiqeHH!lR Ha Tep

pHTOpHH l!Oil,l\8BCKOll CCP • 8To B11,1\Bl!I'aeT pll,!l aonpocoa 'l'8XIIHQ8CKO

ro H OOJJH'l'HK0-8,IIIIHHHCTpaTHBHOI'O x apSRrepa. PaCSOTa Kapb8pa pac

CQH'l'aHa Ha 50 neT, cne11oearem,110, aa S'l'OT nep11011 npH 01111oape-

11eHH011 4b'HKQHOffHPOBaHHI! Kapb8pa OCHOBHHIIH npo6.~ellallH 6YAYT KO

OP/1Hff311l!R HX COBlleCTHOll /18llT81IbHOCTI!, o6ecn8Q811He T8XHHKH 6e-
3onaCHOCTI! H 48JlOCTHOCTH OOJIOCTH, ya113Ka OOJlHTHK0--8,IIIIIIHHCTpa

'l'KBHllX 3aTPYAff8HHll, B!lTeKaJlllHX 113 pa31181q8HHK neiqepa Ha TeppH

TOpl!H /IByx pecny611HK, 

B ,llMbH8i!JDell B0/IOOTJll!B np~8TCII o6ecneQKBaTb KOllnJleKCY, ec

JlH paaee TOro '1'8XHOI'8HHall aKTIIBH3aQH/I RapCTa He 3 8 C'l'aBHT orpa

HINIITb pas11epa B0/IOOTJllma JiMCSO BOBCB 81'0 npeKpaTHTb. B STOii 

cnyqae no~4110HanbHoe 11cnonb3oaairne cneneopecypcoa orpaHH

QHTCJI Jil!lllb 6anbH80JlOI'H8A. 

IIpoCSnellll oceoeHH/1 neiqepH "3onymKa" - aTO npoc5nell!l o csoeRH/1 

K81f,I\Oll H3 CBBlllHX neiqep, npo6nellll co CBOHII KOIIOJI8KTOII Tpy/lROC'l'Bll, 

OCOOOHHOCTell. H pemaTb lilt l!pllXO,llHTCJI HH/IHBH/IYMbHO, coo6p33HO 

IIBC'l'Hllll ycnoBHKM, B03IIOJIHOCTllll II 'l'PaJlHllllllll, pemaTb Ha 6J1aro qe

Jl0B8Ka "ero Q8Jl0B8Q8CKHX DO'!'Pe6Hocrell. 
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,ll;liHAMlil.!ECKHE CBOVlCTBA KAPCTOBhlX BO,ll; li HX POJib B CIIEJIEOrEHE3E 
rOPHhlX CTP AH 

KHKHAl13E, TaHa3 

)lB11aeue BOA RBJUIOTOR OABJUI 118 OOBOBBLIX yCJJOBIIII pa8l!IITIUI upo-

11e000B KapO!OH8BI~ 0/!,llllllO upollll8lla AJIU8111Ul KBPO!OBIIX BOA 108 8118 

AIIOKYOOIIOHJla 11 88 paapatlOTBHa OKOHq8T8Jll>HO. Cl!OAOBBT8Jll>BO 00118 BOT 

DO.IHOI RCHOOTII II B np0Clne11e Bl!IIHJIIIII ABDYIUIXOR BOA ea paaBll!lle ae-

11ep. 
Yop4)ollor11B II llOP\\iOIIOTPIIR ue11ep BPOIIO l!,pyrn re0J1or11qe01111X II 

reorpa~11qeo101X qillll'lOPOB HaXOAlltOR B TOOHOII 88llll0111100TII OT rllAPOAII· 

Ha1111qe0KOII 80B811HOCU KBPOTOBHX BOA. 8TB apo<!Aella TaKZe HO paape■e

aa OKOHqaTeAl>BO. B AOKll8A8 pacc118TPIIB88TCR OX8118 rllAPOAIIHBllllqecKOII 

80881ll>BOCTII ropHYX 118POT0Jllil per110HOB, pa3~8ClOT8888& aBTOpOJI jlllJI 

Alll>DIIIIOKOro Olllla~aToro DOROa ea np1111epe KaBK888. 8TOT pel'IIOB RBllfl-

8!0!1 penpeaeHTaTIIBHHII II BT8JIDlllllill lUlll paepatloTa■ apotlne11 apcToreae

sa II yo,aBOBllea■B 38KOH0118PHOOT8R ero pa3BIITHJI. KapoTOBl,18 ne11epa 

YBR8LIB81l't0fl 0 TOI IIJJII IIBOD rlll!,pO)Ulllallll'l80KDA BOHOi, )UIR KOTOpYX 

xapaKT8p81,1 CBO■ yollOBllfl S8ll8r88JIR, AllU88JIR II paarpyaK■ 118PC!Ollllt 

BOA, OBOR lLIJUIOllllllB II rlll!,pOT8J)llllll, qfo, B KOll811BOII cqeTe 11rpae! 

ll8■BYJ) pOlll> B BBOJ1m111111 ue11ep. Ho, Oll8A)'8T noAqeplQlyTl>, q10 B8BOB

IIOIIIIO pacC118!p11BaU apo<!Ae11y JWIJDIH/1 J,1111118BllB KIIPOTOBIIX BOA H8 oae

&eoreaes B OTPLIB8 OT T8KBX BBIIIIBIHX II IIOBTPOllllPYmllllX qlllKTOPOB, IIIIK 

lll!TOJIOl'llll, T8K!OBIIK8, rllilOOll8TpllB, reOIIOP\\illllOl'IIR, KUIIIBT, ■o,opllB 

reollorneoKoro paa,11,11s II AP• 

I. O!i[jAli 'IAC£b 

Cl!OllHl,18 npo11ecc1,1 Cll8ll80reaeaa onpeAOllRmTCB II KOHTpOllllpymT

CR IIHOrl!III! qlllKTOpa1111, T8KIUIII KaK: llHTOllOr11qecK11A , JCl!lll!qec1<11R, 

IIHHepanor11qecKllA COO'.t8B paCTBOPl!IIW( llOPOA, lllC TeKCTypa I! OTPYlt

Typa , nopl!CTOOTl> , TP01Jl11HOB8TOCTI, H K8B8PH08HOCTl> , IIOIIUlOCTl> ll yc

nOBl!R aaneraHl!B , B38l!IIOOTBOgeal!B C H8K8PCTymli!IIIIIIOR OTllOX8Hl!RIIII, 

oan~ll8 AP8H81lHUX CHOT811 I! Claa1100B 118PC'£0B8Hl!ll, l<Jlllll8Tll'18Cl!ll8 I! 

,.pyr11e ycnoBl!R. Bee qlllKTOpu, y'IBOTBym~11e B np011eccax oneneoreae

aa )lll&e TPYAHO 11epeqtton11T1,. 

WU paCCIIOTPIIII KP8TKO OAl!H 118 OCKOBHUX ycno111R paaB11Tl!R KBP

OToreueaa eootl•e H cneneoreaeaa B qac,aocT11 - Al!H811H'l8CKlle cuoA

cTBa KaPCTOBUX BOAK lllC pOlll> B otlpaaoBaHIIK K8PCTOBbOC nonocren 

ropHllX CTpaH, T8K KBK B ropax Rpqe npORBJIRDT cetlR BC8 nepe'IHOllell

HU8 Blll!l8 ¢aKTOp1,1 , KOTOp!,18 T8CHO B3811110CBR88HLI. 

ilpotlneua i>,BK&8HIIR BOA B KapCTOBUX pernoaax BOO 8148 AIIOKyc

CIIOHHa. ~nel\OD8~8lll>HO HST llOlldOA RCHOCTI! 11 B npuCineue BJIIIBHIIR 

l\Bl!IIY~OR BOA Ha paaBIITl!8 K8PCT0BW( llOJIOCTeR. 0AH8RO, 118K ll0K!l--

8Ullll8T npaKTIIK8 l!COll8AOB8Hl!R, IIX 38pO&AeHM8 II )18Al>H8l!m8R SBOllD-

IIIIR H8XOll,IITOR B DPRIIOII 38BIICHIIOCTI! OT Al!H8111!qecKllX CBOIICTB Kllp<)-

TOBW( BOA, OT l!X r11l!,pO)i,IIHallll'l8CKOA 80H8lll,HOO!'I!. Jionee llOl!,pOClHO 

npolllleua rnl!,poreonorlll! K8PCT8 II BOllpOCU IUlllll8Hl!R 118PCTOBIIX BOA 

pacc110Tpe1rn B OOBll80THOII IIOHorpaljll!K B. H. AJClllRBCKOro II T.3. Klllt

HaAS8 ( 1984) • 

DY?fAl!IC P:lOPERTIES O? KARST 'IIATmS A!lll THE PIJ!T T!lEY PLAY 

Ill T!ra SPi!Ll!OGE!raSIS OP !.:OIJllTAINCUS COUNTRIES 

KIKII.IJJZE Tamaz 

/USSR/ 

\1ater flow is a baaic condition for the development of the 
process of karstogenesis . However, the problem of karat water 
!low is still debatable and neede further elaboration. Hence the 
problem of its influence on the prooeee of cave development is not 
quite clear yet . 

Apart fl-om the other geologic and geographic factors cave 
morphology end morphometry depends strongly on bydrologio zonality 
of karat waters. This problem also swai ts its solution. The paper 
deale with the scheme of hydrodynamic zonality of mountainous karat 
regions, elaborated by the authur tor the Alpine folded belt 
considering the Caucasus as Ian example. The above.....,ntioned rescion 
is accepted as typival and standard one when studing the problem 
of karstogenesie and dsteraining the regularities ot its developeent. 
Karst caves are connected with one or another h1drodynamic zone 
charaoterized with its own peculiar mode of occurence, flow end 

discharge ot karat waters , hydrochellical and hydrothermal conditions 
which are vefy important for cave developaent. llowever, it should be 
mentioned that the problem ot 1.ntluence of karat '!"ter flow on ihe 
epeleogenesis can not be studied eeparahl.y tr011 auch i■porhni and 
controlling tactore ae lytholol!Y, ieotonice, bype011St1"7, geo110rpbolo~ 
gy. climate and the hi.story d geologio evolution, etc. 

I.I. Ocao1aue rMnoTeau o Wll!BIIHKe KBUCTOBux eoA. 

liauecTHo, q,ro eoaapeHHR o xapanepe aaneraHHR, iUll!&eHIIR 11 

paarpySKH K8POTOBUX BOA aapo)UlllllO!, 8~8 B KOB118 XIX OTOJl8THR. H-, 
11. l!Bllillq (Cv1ji¢ ' Hi!!3) MR paAoHOB , cnoaeHHLIX O)IIIOPOAilllllll 

811T'l8TUIIH 118B8CTHRK81111 AOllYCKBn oyi.ecTBOB8Hl!8 nepBH'IIIUX CTpyK

'l'ypHW( DOllOCT8R, B·tOpll'IHbOC TP811HH , BU8B8HHllX paaHllllll l!,aBJIOHIIRIII! 

H )IBl!&8Hl4Jl.llll . a . A. YapT8llI> (11artel , 1894) nepBUII H8118TIUI r1mo

Teay O oy111eCTBOB8illlll l!BOllllPOll81UIW( BOAOTOHOB B 118POT8. ilanee no

RBIUIBCI, r11no,esa A. rpyBAB ( Grund, 1~3) oO eA11HOII aepKa11e rpy

HTOBUX BOA• j.l!CK)'CCl!R, B08Hl!IGll8ll 118ll)ly CTOpOKHHHSIIII 8!1!X All)'X, 

Ha nepBUh BBrllRA 8lll>T0PK8'l'l!BHUX rHllOTea, npOI\ODIISmQBRCB II no oeA 

A8Hl>, &llpOKO H8B0CTHa Oll811118JIJIOT811 H 88T KBAOCldOOTH D07UlOClHO Hir 

llOllllTl> ee. do, MR ROKHO'l'l,I P!IYUll8TpHBa8llOA llj,O<lllelll,I xpaTKO BCDOlt

Hl!II OCHOBB!,18 llOll0118HMll, Bl,IJIBHraeuue paaHWlll HCCll8ADBaTOJIRIII! B 

paaaoe Bpe11H. 

Do o. Jlewaay (Lahaann , !932) B UOTIIX llllaOTOBllX 1!3BeCTHBia 

(KBR ff y 4Bllllllqa) T811&8 ClWlll nepJHqlliie B0A0Dp0BOJIBIIH8 DOllOCTH, B 

KOTOPYX B cne1111ljll!qe0Kll yCllOBl!RX 1U111raaao1, BOA!i, llOCT8D8HHO y1e

llll'l-"B8R l!Xo 

Don. PorJ111qy (Roglil, 1965) DOl!II 118T ytl81'1!T8.ll>BOro 0TB8'8 

Ha Bonpoc, KaK 118 upoHCXOp,11110 pac■11pe1U1e BOAOllpOBOMIIU TP81li11B 

AO oClpaaOB8Hl!R ClOJll,IIIIX ne111ep. llaBeC'l'BaB rllilOTeaa otl oClocoCl&8HHblX 

BOAOTOKIIX ynpo.aeT l!IIPTHHy, H81ll!Dll,!l811JD B ROA3811HHX U~OCTRX, rAe 
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J3Klle XOAll H Cll~OHHlle OTpe3KII 11eµe,U,DTCR C KpynHWIII aana1m. He 

110~8T nponHrb CB8T Ha aTy npoOnellJ ll nonynRpHBR B caoe speYR r11-

n0Teaa o cyi.euTBOBBHHA B KapCT8 8jij!HOrO 38pKana flOA3eYHW( BOjl. 

B. ,..enBHC (Davia , 1~30) OWi T8U HCCll8AOBBT8.llell , KOTOpo11y 

anepBll8 JAllllOOb cwopuynHpOBaTb OAJ{O- H ABYQHK/IOBYD rHDOTe3y pa3-

li~ ... ,n1 ht:qn;.t.lJliblX JIC...,e_,J . thJ a.on r.lOOfi!ae , .IJ~.:J~L.11.:U0:1 l'Jl,.1CiDHOn 

q_pea ... 'illlBCKOn "i'dOpJen , 11d.._t!t'rl ~uyi.l,,y.,D.i'CH B ,t,1e3..,Jlbi'c.h'8 J8CrBOpflO

L.4e~ 1.,efl1 e.JbrtfJC 1,\ qi1,,ea ruqec K~x BO..,. HK.c.e CSaa~ica apoa~li\ ;arn .ae ypo

BHR rpJH,OBllX BO/i Ha noa11uell c·ra141111 reouo~ito11orA11ecKoro 111rnna. 

". uallnep (Piper l,3c::) n;e,.11011..:eH~c u,,.alkln sa,,o3illlY soi.all . 

,le B,..dB8RCb B noi.pOOHlltt pa30op 3TOII IJICKJCCI\OrldOR npoOJ,ellU 

(h.rnHa11&e , b7c:: , I'.:,7,) , orw~T1,11 Oonee coape11eanue aarnn,-11 11cone

~osa·:enen. b. _ea ( ooze , r~.;;) B caoen cxe11e rH1<~0,.,rna111111ecKott 

JOH8llhHOCTl1 su~e,rneT nepBJD, BC~XHDD 30HJ CBOOOAROro C ruKa , 00..r 

IIHO cyxJri , nep110,..1111eonoll ,:.1,Jlh?pa41m, r,..e ~aaB,IBQDTCR KuPCTOBU8 

n.,onacTH. Bro~aR 3oua, o~c ,poro , rpaa~ rauaor1doro , TO caoOo,..Horo, 

ro r1ano.,rloro c·roKa BOA noc.ORrlrlOII 411p1tJllR14, .. 1 Ha.rne:rcH apeanou 

.,aaB11T1rn c101•op~aou.anb111,1x nonuc·teA . 

1-.. v , 1,oKonoB (l!:16i) n~elJlo .. ~.JI 4 30llU : I - aapa4,m, B uo,o

;on ;ullllli8i1118 ,1ug,m1upa4 .. 0dtlllX 11 1mg,irna<1,10dHUX BO/; n~OIICXO,.il'l B 

Be~·.:.iK'dllhttOII uanpaBneHAu no ,pa..,.1ua11 (pu1>C - no nopau) ,1 1<apcTo-

1,:10,.>NeCKUII uaueHenAell ropm,oHTanhdOro ,. aep·z:rnanh11oro ,.B:,110111rn 

110,:.~euH~X BO,.; Iii - IIOllHOl'O 11acu1.1elldR " IY - riij'O;m11oll 4.1pKjllfiQlll!, 

,.eBRTA CTj'neHqa:ryri CX811J r.i;.~O,.l!HdUl\118~K>IX 30H npe;.nolli!Jl r .A. 

~HKC,IIIOBdll (l!ib3). ,1 .. , • .;ap, at.B»llll ( bb,), Bene,. 38 r ·". U8KCl1-

110Bdll811, paa611pah npoOneu, cnoneoraneaa II n11,..eJ1HR c·raA11a 11e .. e~o-

06;a3osau11R , 0Tue11ae·, q10 rve4,lild8R , .,.e:neuaR ,1 o,11acm xauanoBSfi 

.18118llbHlle C'l8jiAll cneneoreneaa COOTil8lCTBJDT <l,peaTllllaCKOA 3DOXe 

3Jll8AJ{llX 8BTO[JOB, a 110Cll8/.Jlll.llle CT8i\lbl - BOKllD30B8R, B0/4HO-rane

ponaaa , cyxo-ranepenuaH 11 rpo,o-hawepaa• ~a,.o~•ur 311oxe anoxe n.,

.,epooGpaaoaarl.rn. 

v,i.. !'HH1dllu30B (1~7> , 1~77) i.;,uae'l' , IITO 6onbu»HC'.iBO K8jJC10-

BllX nonocTeR .ianBllHOR rpy3Hl! oOpa3oBanocb BO ¢peam11ecK11X ycno

a11Rx, HO H8 llCKJlDIISeT II ponH CBOOOi\llllX BO,..OTOKOB, 

ilpo6ne11y cneneoreueaa, noAJ)o6uo paoc110Tpen B. 11. JIYOnflHCKHh 

(1,71, 1977) ll op11men K cnpaBeAl!llBOlly 38lllllJqeHHD, 1170 KapCTOBlle 

nonocTll oOpaayD7CR B paanHllllllX rllAPOllllH811HlleCKllX ycnoBHRX DOA 

WlHRHl!811 p88HllX WOPlldPYlltilllX H UOA8lWPYll41!X cjlaHTOpOB. 

PaaBUBBR llAeH r.A . K8KCllllOBHqa 8BTOpOII OWla ope)i1loaeua oxe-

118 rHAPOJU!HQlllllleCKOR 80HallbllOCTll K8PCTOBIIX BO/I .ianaAHOA rpyallH 

(KHKH8Aae, r,79), KOTOPYD C H8KOTOPWIH HSlleHeHIIRIIH IIOKHO CIIHT8Tb 

fdDOBOA WIR ropuux K8PCTOBIIX perHOHOB ADblll!ACHOII Ollll8/i.'18TOh 06-

nacTll. HHse 1111 opeW1arae11 nepepa60Tatu1yD cxewy ruAJ)oll)Ula111111ecKott 

30ll8DhHOCTH K8PCTOBIIX BOA, C KOTOpoll DOOTapaellCfl YBR38Tb npoqec-

Cll cneneore11esa. 

i.c:: . ru11po1U111a11u11eoKOfl aouanhdOCn xavc,oallX BOll u oneneoreuea 

IIHOroneTHH8 IICCll8/10B811HR KapCT8 H QH8llll3 cy111eCTBj'lll,leh uayq

HOA DHTepaTypll DOK8811Ba8T BCD cnOKIIOCTb npo6ne1111 rHAPOl\llH811HlleC-

KOA 30H8DhHOCTH KapCTOBW( BOA, .uoroo6paa11e reoTeKTOll11118CKOro 

CTpOeHHR K8POTOBIIX per110HOB ua ,poae reonorH'leCKOh llCTOPIIH PBSBll

TllR B COBOKyDHOCTll O IIHO~eCTBOII lijlyrHx 4,aKTOpOB H ycnoBl!A Toro 

Hl!H 1111oro pel'l!OHB oOyc110BJJ11BaeT CDOKIIOOU rllAPOAlld81111118CKHX yc

llOBllA ll B peaynh78T8, CDO&IIOOTb cneneoreH8Tllll8CKIIX npo4eccoB. 

Janoseaaafl u11se cxe11a paapa601a11a ua opH11epe Eonh~oro Kaa

HBaa, HO B HeA y11TeH11 II ocoOeHllOCTll Al!H81111KII K8POTOBUX BOA ilPY

r HX perHOHOB AJlhflllllCKOA Cllll8/IIIBTOR oOnaOTH{puc.l). 

I, ~OHS CB000Al!OA SK?llBHOA QllpKJDfllll!ll, •OI.IIIOOTb aOHll B rop-
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Pl!C. I. vOoO .. edd8R cxe11a r ,114p0/4IIH<lUll'l8CKOA 30d8DhdOCTH 

Tpe .. 11IIHO- h'8pCTOBllX BOA ropKllX CTpaH. I, ,I, u, a , 6 ,B, r'11\PO

/l,IH8M,1118CK11e. 30llU H no,iaou11; I - BOiiOJ'flOPHlle no~oiU,I; £ - rpa

HIIUll 30ll II no,-aoH; 3 - JCllOBHSR Tpei..,IHOB8TOCTb ; 4 - 0JpOBaH 

CKB8illlila ; 5 - KJ~C1'GBll8 nonocm; KUjJCTOilll8 IIC,'ullHUKII ; 6 - C36-
aapa,1bHlle; ·7 - cyGaxBanL1111e ; b - a1,rea:1a11cK11e; ~ - aanpa11,1emrn 

ABll!,;8Hl!R BO/I, 

u11x panouax 11ocr11raeT 5vu-.:50U 11. ll0Aae11a11e BOAII wop11HpyDTCR 38 

ClleT HHWHnb'l'P84ffll , l!Hq,J!D84Hll 8TIIOr8HHllX BOil II KOHA8H084ffll BJiarn 

B Kopc·roBllX nw,oc,nx. B aoae no rHAJ)OJ;.llHSIIHIIOCKIIII yCllOBllflll cne

i<;j8T BllA8illlTb Cl,8i-,\'D..Jl8 fl0i130Hll: 

la - ooaepxnocTHOR 411pKyDH!\llll, <>i18Cb u11eeT 11ecro 1rn11 nepao

i.1111ecKHR CTOK B BIIT,.8 AOKl<eBUX II T8llllX BOA, 8 l8KEe HClle38D'-ll!X 

peK , l!JW •e DOCTORHHIIX BO,-.OTOKOB, B ycnOBIIRX ronoro K8PC78 oOpa

ayDTOfl KappOBlle DOBepXHOCTH, p8CQllpRD14118CR TpeCU!Hll , BOPOHKII H 

IIJlyrHe DOBepXHOCTHlle Kapc ,·ou11e q,opllll , OU0w!'<ff8 8TIIOreHrllle BOAII 

B rny61rny IISCCIIBOB. l,KOpOCTh nOTOKOB 3BBHCIIT OT y1111oua noBepx

dOCTII 11 KOhllll8CTB8 BOA!l. [locnei\llHe aa11eneu11 llOBllZICHHOR arpec

mpioc rbD no O~HOl;leHHD K K8p00H8THWI nopoj:.811 H ocoOeHIJO 8KrHBHll 

B ycnoBHRX ronoro K8PCT8. /,Jiff aTHX BOA xapaKT8PHll H113KBR lll!Hepa

n11aa4HR (50- !Su 11r/n) , rll:Oa-Ca COCT8B ll Te11nepaTypa, 0nH3K8R K 

cpeA11eroi.OBOfl TeunepaType B03AYX8• 

DB - flOA3eMHOR HUOXOARl:leff 411pKynH4HH. HBJIH8TCR apeano11 pa

BHTHR OonbuHHCTB8 flOl\3811HllX KapCTOBWC nonocTett OT KOllOA[leB U 

~axT AO CllOllllllX aepTHKSllbHllX ne~ep (nponacren) II cy0rOp1130HTSDlr 

HllX ne .. ep. B 38B1\CIIIIOCTII OT reonoro:reKTOHllll8CKIIX , runco11eTplllleO

Kl!X II APYrHX ycnoBHR 110A30ll8 11oaeT Hll8U rHnepTpOlj,HpOBBHHlle paa

llepll, aanpu11ep B ycnOBIIRX u!llloro OKllOHa bOllbi.Oro K8BK838 AOOTll

raR AO .! , 5 !Ill. B noi.aoHe 4HPKYllHPYDT 118llOUl1HepanuaoBaHHlle. ar

pecCHBHl,le BOAII, oO.;aR 1111uevanll38UHfl KOTOpW( COOT8BJIReT 200- 300 

ur/n np11 HC03-Ca II t!C03-Ca-M! cooTaBe u Te11neparype a npe;..enax 

c-s0c. Cuopocu BO/UlllX flOTOKOB B 38BHCIIIIOCTH OT KOlll!ll8CTB8 BOAII, 

paa11epoB II HaKJJ0:18 BOAODVOBOAR'-IHX K8d8ll0B BBPbHJ)yeT B npeAenax 

U,Ul-3 11/0. B DOA80H8 n,OAC>8ilD8HU ace 113BeCTHlle KBpOTOB!le WOP· 

1111, HHOrM C08ABDQH8 cno:&1111e, rnyOOIOle CHCT811ll, TBIO!e , KaK AaH

bepHap B CaBOflCKIIX Anbnax BO <PpaH~,111 rnyOHHOII 1596 II , n~onaoTJ, 

llallTDXl!H8 HB Ea116CKOII uacCHBe Ha .WIOII Clll!OHe 60M1:ioro K8BK838 -

ISu5, CHeEBaR-•e"eHHBR TOIi ae - 1370 11, 1ll,ep Ceu- .. apTeH Ha rpa

Hll48 '1Cfl8HIIH II <i>pBHljl!H - 1321 u, CncTella 1,nDXHHa Ha 118CCIIBe Apa-

0HK8 - 1240 11 11 llpaC!HKCK8R T811 •e - 1110 11 11 AP· B nponacTH Apa

OHKOKOII ua rnyGHHe 118KA,Y 215 H 4u5 11 OT noaepXHOCTll pacnonoxeH 

OAHH 113 KpynHellmHX HBPCTOBIIX 88110B se11Horo ■apa BUOOTB llOTOl!Ka 

Kotoporo 270 11, Al!HHa ii.JO, a mHpaua 80 11. OC!?.e11 38DB npeB11~aeT 

I IIJIH,113 • ~CTeCTBeHHO, T8KHe 0C!?.e1111 B OAHOII aane He IIOrl!H oO

paaoaaTbCR TODbKO apoaHOHHO-Kopp03HOHHOR AeRTellbHOCTJ,D BOA. B 

T8KHX cnyqaRX Oonh~BR PODb npHH8WlellllT rp8BIIT8[1llOHIWll 06aane11. 



le - 00A38llHOn Cj0ropri30HTBDbHOh 411pHynR41111. UHB pacnonoae

Ha HJl&e OO)i30Hll 1B II B ropHOII KapcTe 1111eeT ll01,4HOCTL 20J-31)0 11. B 

rleKOTOPllX cny4aRX ee MO"ll{OCTL OllP0/481tll8TCR BllllJllliYAOh paaBIITIIR 

OAHO- II uaoroaT8lWWC cy<lrop11aOHTanLHllX KBdanoB. d/48CL npeACTBB

neH!l BOAbl aHanOl'll4H01'0 C npBAUI\Ylil8R llOA80llol COCTaBa np11 OOll\en 

llllHepan11aa41111 3u0- 500 11r/n II TellnepaType 6- r2°c. CKopOCTL BOIUIW: 

IlOTOKOB 3H8QllT8nbHO HHae, Oll,HBKO pe3KO suapaCT88T npH naBO/iKBX. 

il npe,.e11ax no14aORbl 06~aay11icR 00u11paue cy<lrop11aoaTanLnll8 nonoc'.l'll 

wm,10R OT H8CKOnbKllX COT lloTpOB 1,0 A8CRTKOB KU. lJHH B H8KOTOpblX 

cnyqafix B o<lnacTJI paarpyaKII IIU81lT Cll~lmf KBHBDbl (tl41111TB, rer-

Ch8R , KpaCHb18 ne1<8Pbl H AP• Ha Ka --:-.lOlllOT 11118Tb ll8CTO II cy6-

8KB8DbH8R paarpyaKa BOA B i<!lll~ax pe4HblX 14onl1H C DOKBDbHblllll Hanop

Hblllll ,en OBIIRUII ( llCT04H)!KII p. XoC111c4Kanll B Llerpenl!ll, B &anaAHOh 

rpya1111). 

n. oOHa OTHOCHTODLHO aaTpyiU!eHdOR 4HPHYDR41111 . Pacnonoaeaa 

Hl!ae 30Hll I , O<lllqHO B DOAOWBe KapcTOBblX IIBCCHBOB. &AOCL npeACTWr 

neHbl HanopHb18 KapcTOBbl8 BO/lbl, B 39BIICIIIIOCTH OT pacnonoaeHHR 40-

KODbHOro BOl(Oynopa OTBOCltr8DLHO ypOBHR IIOPR 11oryT paarpyllBTLCR 

B BIIA8 cy<l11apHHHllX IICTOqHHKOB (AAPll8THQeCK08 no<lepene, 'lepuo11op

CK08 no<lepe"1>e B p-;ie Coq11 11 rarpa-ranTIIBAH II AP•) . B axon aoue 

KapcrOBllB nadanll pa3BliB8llrCR HanopKWIH BOlJ,allH , UHHepam1aa411R 

KOTOPblX 300-500 ur/n , a TBllnepaTypa IO-I4°C. 

~ - ~OH8 rny<loKo« UIIPKYDflllllll pacnonoaeHa HIIW8 ypoBHR IIOpR 

nOA aouon n. Ilo AHnallllK8 3A8CL IIOl!IIO BllA8DIITL 2 llOA30Hbl: 

□a - OTHOCllrenbHOro aaCTOR , r11e KapcTOBbl8 KaHanbl aanonHBllll 

uanopHblllll B01(811H, H8XOAfti4l!IIIICH BH8 Bi!HHHHR lleCTHOl'O <laa11ca uapo

·roBaHIIH . rop11aoHTbl Ka~CTOBllX BOl; uoryT <l!lTL BCKPll'lli TODLKO Oypo

BblllH cuuaKJ1ua1111 (danp11.11ep B A6xaa1111, no peKa11 Xa11ynce, rarp11nm" 

11p.). Bo/Ill npecmrn, 11m1 cna<lo 111mepan11aosaHbl (400-600 11r/n). 

reunepaTypa B aaBllCIIIIOCTII OT rny<lKHll aaneraHllH MOB8T AOCTHraTL 

3u-4s0c. d,IBCL UJJ8,-Cli!BJi8HLI l'llj<)JOXl!IIH48CKll8 4'841111 rli,;Oa-11"- - ... a, 

llCOa- S 04- Ca-MJ , I\COa- .So4-Ca-\Jo- • BoaMOllHa cy<l11apHHHaR 

paarpyaKB. 

W<l - aacToRHoro peKKua. 8Ta noAaoua aaneraeT eQe Ha <lonL

cmx rny<lHHax BHe BIIHHHllH 001.1ero 6aa11ca uapcroBamrn . B rnyCioKO 

norpyaeHHblX K8pCIOH8THblX I!OpOlJ,aX 38Ki1Dqeffll Hanop,rne KBPCTOBll8 UH

Hepal1LH118 II Tep11anLHbl8 BO/Ill, KOTOplle nptt <lnaronpllR'llillX TeK·roHH

qecKIIX ll l'IIAPOl\l!H811HQ80KIIX ycnOBIIHX uoryT nOAflHTllB8TL Bbllllepacno

noaeHHll8 aOHll Kapcrouux BOA H npHrlHUBTL yqacTHe B npoueccax cne

neoreueaa (Koppoa11R c11em11Bau11R). B cauoA noAaoue paaB11BallTCR 

rHAPOT8pUOKBPCTOB!l8 HB118HIIR (liaueoTa , ~xanTyOo II AP·) . 

AIIH ·roro , QT00bl ycYaHOBIITL nyTK QIIPKYDRJIIIII ll l'KAPOl\llH81111-

qecKll8 OBR3ll ll8lll(y 80B8pXHOCTHblllll H no,43811Hblllll BOAOCOopa1111 B 06-

nacTK llllTaHHH II norno~eHHH II oOnaCTLll paarpyaKK, IICDODb3YllTCR 

cneneonor11qecK11e ll Y.HA11KaTopu1,1e ueTO/ill. 0 cneneonoruqecKOII 11eTO

Ae npOHllKHOB8HIIII cnei1eo11oroB ll K8pCTOBb18 nonoCTII npllll8POB 11uoro 11 

I peaynLTaTe 3T01'0 OTKPblTll II 80K0p8Hll IIH01'118 rnyOoqa!lmlle II IIJIHB

!181\mKe nonOCTII. IIHAHKBTOpHblX 3KCD8pllll8HTOB OTHOCrlT8DbHO 118110. Ho

Beflc11e 3KCnep1111eHTll Ha uacc11B8 Apa611Ha D03BODHJU! onpe_AenHTL Han-

paB118Hll8 ll CKOPOCTL nOA3CYHllX BOA II OTKPllTL rnyCiot1anmy11 B 11ape 

KapCTOBYIO BOI\OHOOHyll CJICTelly c rny<lHHOh OKODO 2400 11. r . e. II 

cneneonorH'18CH08 npOHIIKHOB8Hll8 IIOIWO AOByCTll'lL AO 8TOh rnyOHHII 

ll <lm1aance11 <lyi<,Y1.1e11. B uewax Apa611KH llll paHLme, TeopeTll<iecK11.1111 

Il0CTP08HIIRIIII AODyCKBnll cyqeCTBOBaHue IIH01'03T8a9blX KapCTOBblX Oao

ceRHOB (Kl1KH8A38 , 19?2). OAHaKO aKcnepllll8HTBIIH B llaHOh nonoBHH8 

11acc11Ba 80KB ycTaHOBJl8Hbl TPII KpynHll8 BO~OH00Hbl8 CIICT811bl (J;n1111qytt 

11 AP•• 1987) . AH8n01'114Hll8 8KCnepllll8HTll <lWlll npOB8A8Hll ll Ha Ea!l6-

CKOII ll8CCIIB8. rleoCIXO/lHIIO llOl(QBPKHYTL, 4TO HeBOBMO&HO paccuaTp!t

BBTL npo<lneuy B1JIIHHIIR ABllll8HIIR KapcTOBblX BOIi Ha cneneoreH83 B 

OTpllB8 OT TBKIIX Bal!IIBl!mHX II KOHTpODIIPSll!.UIX (j/aKTOpOB, KBK DIITO

ROI'l!R , ·reKTOHHK8, r11nco11eTpllH, reouopll/onOrllH , Ki111118T, IICTOpHR 

reon01'1148CK01'0 paBBIITIIR HAP•, HO STO T8118 /!DR APYPIIX AOKJ!al(O& 

Jhl'fiSPAfYPA 

I. ,.J1i,i11HCl.t12, B.: reHea110 11 rHAporeonoruqecKoe a11aqeH11e KJlYDHbK 
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HHTEPCHBHhIE ATMOC(l)EPHhIE OCAJ]Jrn H (l)OPMHPOBAHHE BhICOKHX IIABO,ll;KOB 
B l(XAJITYBCKOJ71 IIEIDEPHOJ71 CHCTEME 

rMrHHBH■BHnH. f'HBH • llZH■KAPHAHM, lltYM6ep 

Kapc'l'OB!III Dt!ll8PIUlll CIICTeMB Uxany6o paCDOJIDa:888 B ycnOBlll!X 

IIJl!l&BOro cyd'l'p0llll'l8Cl!Oro RJllllol!IT8 11118kOropsol! DOJIOCU 3a118JJ,1toR 

rpy911B. IIH'l'8BCltBHOCU lllD8.ll8l!BJI SNO~pllllX OC8J)JIOB II IIX CY'!'O'l-

11118 CYIAl!l S,1801, 0'1881, JIIICOKll. no ASHHIIII 118'l'80CT8IIIUDI llJ:a.ffydo 

o l no 8 IIIWI 1946 r . BYDS/10 345 MIi 008.IUIOB, a no u/c KYTBIICII -
447 1111. Il{II'l811, 60/11,111111 '180'1'1, - 331 1111 BUD8J!8 B l{yTa11011 88 nep

Bll8 ABB JIM (188 11 143 1111). 
IT0,1t3e11111111 DBBOAOII 18 l!llWI 1986 rOAS B llxaJl'l'y6cl!oll n8111epe 

06paa0BB11CJ1 11 pesy.nJ>Tate JIIIBIIR, 11O'1'O1J1II npo,nOJmaJ1CJ1 o 16 no 19 
llllllll , OXllll'l'lll!ll!IIII '1'8pjlll'tOJIU) IIHOro 6OJll,1118 BO,I\OC6opa n811!e!J,1. 3a 

8\'0'l' n&{IIOA BIID8110 Il9 ta1 OC8J)JIOB; H9 IDIX 17 111>B!I - 27 1111, 18 
IU)lll'! - 78 1111. llallCIIIIIIJ!J,1!1111 paCXOA DO!'Ol!8, l!OfO!J,11! BD.llllBJ!CI! B 
B8px!IIII! RPYC D811(8,III , COOtaBM 6 ,66 ii3/cel!. 

no JUIIIHl,ll,I 1987 rw, nOIIY'lellRllx ea cneW1a.nJ,ffoft cem oca.n
kowepos, BYRc1111e'l'Oll, 'ffo JlllB&eBYe 0011,11,RH, no 11pa1Hell 11epe ,no 
75 I.Ill B OYTllll , eOJIII OHi Be OXBHlllllll>t' 11eo1, BO,I\OC6op nlllllepl II ue 
88RJl8lUlllU)'l'CJI 118 O<l'IUHll8 DpeJllll8CtlyD11118 AO!l:1IJI, OD8CIIIIX DOAll81t

llllX naeO,nKOB 88 BUSUB81Dt, 

~xaiuyC!cKaR K8PCTOB8R r.e-epHaA OHC'l'eua pacnOJIOKeHa B npe;.

l'OpLRX mu1uro OKJIOH8 bOJlb~oro MBnaaa HII 'l'OiJPHTOpllH oana1u10n 

! ,,yaHH. UOll(Opa OTKpUT8 B bb4 r . CR8J180Ji0l'llQ8CnOR SKODO/Ulillleh 

,.dOTU~yra r eor11aq,,.1> ilt.i . bax,yw ·111 1>arpa~MOdll .An l'~j3llHCKOR 1.,(;)! • 

Je uaasaaHe npo11oxo1111t ot sce1111puo 11aBeoruoro 6an&Heonor.iqecltl

N Kypopra .,icauy(!o I KOi'Opun H8X01,1ITOH B HOOKOn&IIHX KIIJIOU8Tpax 

oi Hee, 

11ltallT,YC!OllaR ne11epH8R 0HCTOll8 3QIIOli8H8 B 118CCIIBHUX i.ono1111-

ruaHpos,11rnwc HaueCTKRK!IX 6appe11a /yproaOKan 4JQ411R/. ,1a-aa ue

Oonbi;:oro nepenali,II BUCOT K8POT,Ylh,HXOR TOJIII , BOPXHRI! l'IIAJJ014HH8Ult

QCCK8R 30118 B8p£HK8JlbHOR ilHCXOll,lhtell llMPKJllR~IIII K&PCTOBWC BOA 

a .. eoL OpallflMT8JlbHO IIOpOTKa. llOl'Jl01148HttU8 C n0Bepx1100T11 BOAbi TRro

teoT K 8/l,IIHOlli YPOBBI) II noa,tOlly rnyC!HHHUA 1<apOT 3A80b 1180C!Hlly

CT ropH30HNJlbHl,IIIH ram1epen1111 , no1.ae11HWUl oaepa1rn H Clllj)OiiHUIIH 

nepeXOA<!llll, A OC!uHpBaR l'HA!JO,Jlil8MllqeoKaR aoaa rop11aouraJ1bHOII 

t11l.Ptcyllftl1llll xapaKre{io1a,ercR HellOJlbllllllll CKOpOOTRUII II ;.(8,I\Jl8HHIJU 110-

f\OOC!lleHOII B ROi.38IIHUX 8111(00,tR){. Ha oerOAHRliKIIII il8Hb oO-.an J\111110 

o0011eAOl8HROII Q8CfM ~8JITJ00KOR ne~epuoA CIICTeuu vaBH8 12000 u. 

1.,,;J18KO, 3TO ae RBJIR8TCR npe1.eno11: HCCll8AOBaHHR npoAOlld8DTCR. 

l'O'i'OB~.iTOH Ii 

1,acco1011., nocei.e;rno, nepuocreneuaoe anaqeHAe nprtASeTCR oC!ecne'E! 

KHo Oeaonacdooi'H ee nocet"reneft , cnyz<lu H oC!opy~oBaHHR. 

B ..)'CJ1llB1111 Bll8iJ!oro c36r;ic.m1qecuoro KJ11111ara oana1',Hoh rpyami, 

B KOTOpo~ H8XO,.IITCR ne-.epdaR C>ICT8ll8, Olln11LHb18 H npoi.011,rn~e]ILnua 

aNocq,ejiHlle OC8"1W o6u"ldl,le hBJl8HAfi. 1,j,8/,,llllO llli0l'uJieTHH8 cyi.U!l 

d .:.;ou.,.ei,Hwt oca-.KOi! <Id G,1>ilidhiillX ~e~eopo1rnr,1qecK,;x CTddl\llHX 

.,>.aJJTJ<lo II Xouyni paBa1,1 coon~,·c'i'BeH«o folb H Ib53 uu , a ro)lo-

INTEi'i'SIVE AT:.:OSPIIERIC PRECIPITATIONS 'JID 
PO!WATION OP HIGH PLOODS IN TSKHALTUBO 

CAVJS &YSTE:.! 

rakbaltubo karat cave system io located under bumid subtropi
cal conditions in low-mountain zone of West Geor gi a . The intensi
ty of atmospheric precipitations and their diurnal sum is very 
~igh here . Acco~ing to the data of Tslchaltubo meteorological sta
tion from 1 to 6 July of 1946 fell 345 mm of precipitations , while 
according to Kutaisi m/s - 147 mm. The greatest part of precipita
tions 331 mm fell in Kutaisi during the firat t wo days (186 and 
11) mm) . 

The underground flood on 16 of June , 1966 in Tskhaltubo cave 
·::as formed due to the rainstorm which took place from 16 to 19 
June , over the territory considerably exceeding the catchment are~ 
of the cave. During this period the amount of precipitations was 
119 mm, out of it 27 mm on the 17 of June and 76 am on the 16 of 
June. The maximum discharge of the stream which flooded the upper 
stage of the cave came to 5,65 m3 per sec. 

According to the data of 1967 obtained by the special networ:, 
of rain gauges it ie found out that the rainfall of at least 75 """ 
per day doesn't fona dangerous underground floods , if it doesn't 
cover the whole catchment ares of the cave and doesn ' t follow 
i~~ediately the heavy rainfalls. 
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Bii8 M8KCH11Yllli t.OOTH1'8DT 2.:01J-d<JIJ 1111 . i,.0Ci8TOQHO B!iOOllll II 118CHlt

dli8 oy11uu OC8j;KOB. rianp1111ep I B 4X8DTyC!o !ieCR'lllb18 U8KOl1UYIIH 38 

B80b uepllOII H80Jlllj\8HIIA npeBw:J81lT If()() 1111 /4<.u MIi , RHll8pb , !~50 

r . u 414 1111 , llllllb !~46 r . /. ll TOIi lite Hillie 1~46 ro1111 U8CR'lil8R 

ayuwa o~a;tKOB B r . ,,yTauo11 ,.oo·rurna '163 1111, npHqe11 n';I, aTldX 

0~8j(KOB BUR8JIO 88 l H c llDllR - lb6 ll 143 1111. BblOOIOI TaK&e Hoy

·roqaue l.18KCH11yllli 8TIIOC\.8PHUX OC8AKOB: 4X8llTJC!O - AO U 6 1111 , 

:K11C!yn11 - )lO 173 1111, .. aKOIIU8JlbH8R HH~8i!CIIBUOOTI, JIHBHeA COCT8lr 

JIR8T C!OA88 3 MU/Urul. 

OnuT paoo-r11 B K8j1C1'UBUX 06i1aCTRX no;tCK83UB88T, qTo H80UOT

p!I ua 11aa11'111e u<l.nliau ne14ep1,1 ceTea1,1x 11eT0oc ,au1,111A, i,11ae o 011e111> 

H8A81:Hlillil ,_QHHUIH 1!8C!.DllA8!!::~ l<,1A KOHKPOTHOro 8ll8Jlll88 90p1,1upo

ll8dHR 11oa14eBUX no;;aeUHWC ll8BOl<HOB, ll T8U 60.nee paapaC!OTKII npar

H03HWC llOAeneA , Odll H8/IOC'l'8TUQHbl. ,·peC!J eTCR cneuHallbHQR CIICT8111 

rn.,.POll8T80j1DD01'111!8CK•X d<ill.tliJ,-dilllA Hdnoovei.C fB8dHO B 3UH8 ltH~ullb

Tpa111111 II HHqillllllljHH. HeoC!xo;uu11,111 ycJIOBH811 r.o,.0C!1rnx H8C!JlllA8Hllfl 

RBJIR8TOR OllRXJ)OHd007L 118TeOpOJIOl'Hll8CIWX II l'IIAJ)OJIONl!eOKllX 1181.18-

peHHA. 

l, H8Q8Jla P.,!!7 l'OA8 riHCT!l'i';/T reorpall,Jt,1 K>I. &acyt1Tll Earp8Tlt

Odll AK8i.CIIIIH uayK rp~3i!HC~OR CCP opr8Hll30B8Jl pe&HIIHb18 H8C!IID)le

HIIR HBA rHAPOlleTeOpOll0l'61!eChllUH 8Jl8118HT811H B 011are norno~eHHR 

noBepXHOCTHUX BOil H B 30H8 Ill( j)83rpyalGI. EWIH J'OraHOB/l8HU TPH 

OOBMOUepa II C03A8HO 11B8 l'lll\POUeTp11qec«ux nae ia ~ BblXOAOB OCHOB

dl,ll( no,.aellHiiX nOTOKOB. Oca11Ko11ep ~ I DOCT8BD8H B ue~eR 11acTa 

nouepXHOCTHOro noi.ooC!opa ne~epu, ~ 2 - B 11enrpanbHOA qacTH aow 

norno"eHHR, IC 3 - 6Jlld3 BblXOi.OB DOj(38UHhlX peH. K STOiiy J.068BJIR«r

CR l"dKl:8 .ia;epH8Jl onopHoA 118'l80C'i'8HIIJ!H B r . 4xanTy60 , KOTOpaR 



T lf11rop1U1Jr/NKNM IIW&nl 

T A0 ,ye Lfxa.nyw Sur. § li,o',1111/'lerfJJNaKlfr /1KT6I 

P--" • <'. • .:xeua pacnonolleHHR rllj\pOIIETeOpOJJOl'll'leCKi!X noCTOB 

aaCinu14eHl!H B pahoue ne4ep1,1 ijlCllnTyCio 

rHAPOA11ila1111qecKaR cuc·1eua 4xan·rye5cxon ne,.epu II ee noBepi:

uocTHoro BOAOCCiopa l!lleeT OQ8H& B8lllljD ~eT8Jlb, KOTOpaR 3acnyRH

BaeT Bllnli8T8JlbilOro ll3y'leHJR. i.eno B TOIi , 'lrO B aa111oiyTOh xapc

lOBOh KOTJIOBllH8 , JI 0,.;1011 K0Hll8 xoropoh OTKjlllBaeTCR l'Jl8Bllan 

BXOA B 4xan·1yCicKyD ne!i;epy, rl8XO,ot'lCR nepKOM'leCKH Ae(lltTllpyu.(8F. 

ne1.1epa um1110 . Re , yxow1..iee B rnye511lly BXOIU!Oe OTDepcrKe, vacno

noaeuo B DjlOTllBOllOJIOllilOli KOH!le BiOA KOTJIOBdHU, llO ri8CKOT.&KO Blr 

■8 r;1aBdOl'O JIX0;.11 • .:ax IITO BUC5l)OU6Hli8R 113 ae,.epa villl'IO BO,.a, 

npeOi<OlleB AHO K0£J,OBllll!i, ri8lll!Hye110 nonai1i)eT B r.naBHllh BX0/4. 

BnpO'lell , BCe nouepXHOCrB1,1e BOIU,I KOTJIOBllHll TRroreu·r K non oa110U 

iill3t!Oh ee TO'!Ke. 

'iToi:!u 1111e·n npoi.cTaBJ1en11e o xapaKrepe auopoca BOAll H3 ne

<:1ei,1,1 Ulld'IO , ODH1i18ll oi.iw 113 pei.KIIX CllJ'l88B ero n3llll:i18 , KOTOpbill 

npoK3oi.:en I8 l!IIHR 1%6 roA9. 

'iepea nopor nel:!ep!l Om1110 11yTll!ih DOTOK, KaK 061,1qao , c ·,·an 

nwrnB8TbCR Blle38£1HO, ,no lljJOll80WJO B I3 q , 45 llllH. rlo AO ·roro D 

de oCi~IIPHOII ropne jpOBedl> DO;ul CT8ll IIOArlllllaTl>CR co CHOPOC~l>D 

J , 2 11 aa I lil!H)'Ty. Guaqana BilTeKan HeGOJll>UO!I pyqeh, HO qepea 

IS uuu. oa npeJ1par1tncR B 110,.u1,1!1 H Ciyp;rn,411!1 norox, Koropall c11e

,an 11 ,BlloKan c co6oh BCe 'ITG nona;.anoo1> H8 ny?K ero 1'Jlll&eHllR. 

wdKCIUl8llbHUII paoxo;i BOAll - 5,o45 118 /ceK A8P&8llCR JI Te'leHllll 4\J 

u,m. 'lepea :,5 1.nll!. nocne rla11ana 113n11Ba, BOila nocreueHrlO oTana 

JCi!lHST& 11 B 15 'I. 3v llllH , CD;fCTR I II , 45 U,IH,' nondOCT&D KCCfiH

:ia , hHyTpll ropJJa ne..iep11 1,n,1110 B0/48 C'.tilll8 CiaOTPO )XO/lllt'I> oCipaTlll • 

.J8 JldCb CjJOl( 1,eCiHTHl'OHbilaR (I '1 . 45 a,lH. ) ll3 no). 3tHJIH BWJl

llOCb 30 TblC . 118 DOi\ll , ilp111.1epHO nonoBIIHd STOii l18CCU DOCTym111a Ha 

noa.;pXHOCTb aa Te 40 11:1H.' B relleHaH KO'?OPIIX nOTOK uuen U8KOll

:.:&li&Llall poc:<Oi\, i'ct:nejl&·t.,i)d l!UO/<HOBOII DOiii! OLIJla 14, 2°v . iicR 

a rd IIOJ.118 no dC.i<nOiirlOU:; JJ):IJ h0'1'u0:il.i;i.J aa t;QltTdH.tae i-.lAaJ'l'U ,.i.O~

,:;rna l'JIOBHOl'O B1(0)18 4lUlllTJCiCKOn ne14epil , copBalla OTBOPK.i iJCiiie•?

ljU£0ll ,:;ene3ilOn ABep11 11 Xllblnyiia B ne-.ep~ . ll oTO JllJeUR Tall ~ae5o

-r.:nu onenew1u1•u , xo·.-:ojl!le aaweTdB 11evn1,1e opuaaaKII naBOAKll , .·x

JJ!JJ!l!C& Ha n;mno1,HRTOU 0£0 jiHa UtCTe. ilaB01<0H n~Olil8Jl , He np:{'11!

d,IB 000601•0 npe;.a , aa IICKJlli'l8HlleU Cl!OW8Hi!OII AJ!epll a llOTepll He

o,.on&KHX 1,1ereojJOllOl',lqccKKX npHCiopOB. 

ll TO DjlellH H8)l oauoR 11e ... epHOR ll8 l80pOllOl'll'180Kll8 11aCinlli<8-

1mR He n~OBOAllllllC& , 8 110 "8illll,CJ 11/0 c,ll8llTyi:!o C I6 no 19 ilDllR 

.~b6 r. n1,1nano IIb , 5 MIi oca,1KOB. ll8 H~x: Iu UIJilR - 4 11!.I, 17 w
llfi - 27 , l IIU , Its llDHH - 76 , ,: uu , I!> llllHR - !I ,~ llU. IUIK l!ll#\110 , 

B AeH& ll8JIHB8 B0/41,1 BWlano 7ts , 2 Ull ocalU(OB, AaBeH& Bb18B8D pe3-

KOe noablllleHue JPOBaon Ha Bcex om1aaaR111x peKax H OH,! BWJIH 113 

Oepol'OB . CllllbHOe H8B0,411CHJle cny'l,ulOC& ii JI 011are paarpJSKII DO/t-

aeUdllX uo;;. ,iX!llltjCi~KOR ne-1eJJHOn C,1" <ijlili BliXOAOll Ha 110Jl81)X-

.IO~'.l& pex ;1:,.11 11 rllllada. 

.. a BOA aewrn Bblio4,iJIO raxoe Ol';JOUHOe KOllHlleC-tBO BOAH, 11!0 

r.;ecTHlt~ pen&e<l, DOJldOC~bl) cKpW!CR no,1 OypH!lli ll KOpil'IHeBO- ll:fTHW 

IIUIOKOU • .ultlll> HcCion&t.Oa 1,0lll!K ceJJ&OKOR JIO)IOKIIIIKII octpOBKOll Bbl" 

1,CnRJICR HQ q,oue paapaallBDeRCR C7Hl01ll naBOAKII. Bot,;, ~na ew,lHblll 

Ci.iCTpllU DOTOKOU, pacXOA KO?Oporo , 110 BHayan&Hon 011ellK8 /oO 11&

!.le~eilllRlC He IIOl'llO (51,1,rI, li pequ/ , AOJ!KeH Ci!lJI C51,1u nopR,.1!11 35-40 

u3/cex. hOJtee 110,..J!SR p. hyuu, KOtopaR BllXOl4ilT Ka IlOBepXHOOT& 

li3 11ei:lnTllpy1JQeR BO~OHKIJ rl 113 yc,&R OH~da, Blln0CKJl8 OKOllO 30-

35 113 /J1oi.1,1, a neLiepHaR pexa rn11aHa - oKono 5 11
3 /oeK. 

iJaBOAOY. .iaqancn riO'l&ll c 17 Ha IB HDHH. Up11qeu , 113 nop111111 

OC81(KOB 311 IS HllHR (7b , ~ Wl) , OCHOBil8R 11aoca Bllnana AO IO '1800B 

Jlµa • .J8 nocne~l!Ql!a cyTKll , Ha ~OHe oca,1KOJI !, ,,: 111,1, DSBOAOK (5J,t

CTjlO no11en HU cna,. 1i H UOJlj,lilll I~ ,:iJHfi jiacxo;. liJUII 81\Bll llj)d~i,

uan ,:,,: 1,1 8 /cex. 

faCinm,a 1 

ATllOC<,8PHlle oca,.x;1 ( llU ) B ,ia~oue .,lCll~Tyi:lcriOr. 

ne~e~a aa i!>b7 roA 

IAeCRllll I II ill lY y YI Yll Jlil IX X XI xn ba ro11 

1looT .~ I 450 162 203 303 47 nu I?I 148 Ile b8 2{l<j 35!, 2332 

UocT 11! 2 393 134 I% t26 41 IIO lll8 167 bS 134 H2 348 .1186 

JIOCT 
·" 3 

375 I.3~ 200 cO, 40 IL6 Its2 159 bO 9U d4 360 £157 

r.ljlCllllTyOo 334 U4 165 d4 38 144 l~ its4 Ill/ ~3 154 36b 2U6v 

Gpe11,11e11eoRIIH!,18 , IUIK~H11anbHbl8 II Ul1Hllll8n&Hlle pacxolU,I 

BOIUI (113/oeK) DO)l3ellHblX peK Kywu 11 rm1aHa aa 1987 rOA 

P• Kyu1 

CpelUIJIR I,IS 0 , 74 0 , 137 u , 79 u , 44 0,43 0 , 58 u , 46 u , 43 0 , 4t 0 , 63 0 , 79 0 , 64 

ll8KCl1118ll&-
HllR 2!,,0 I , 4!1 !, , 52 3,54 u ,57 u ,74 !4,6 c , 44 r,~s u , 61 5 , 73 15,5 

II IIHIIIJ8Jl&H!1R U,49 u,ss 0 ,56 U, 55 0 ,37 0 , 36 u , 40 U, 34 0 ,37 U, 38 0,41 0 , 43 

p rnmua 

Cpewrnn u , 5~ 0 , 27 u,a u , 21 o,us u ,06 U , 12 o ,u6 o,us u , U6 0,16 U,23 U,16 

ll8KOKIIBJ!b-
Bllh IU,8 0 , 69 ~.ro c,34 u ,u7 O,Itl 7 , 6U I,81 0 , 64 U, 14 4 ,31 8,U5 

IJHHl1118n&Hlln O,II u , u7 0 , 08 U,07 U, U4 U,04 u , U4 0,04 U, 04 u ,04 0 , 06 U, 05 
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t:-rano O'leBl1/411Wl, '!TO onHC8rldlln n~B0140H B OCHOBdOU npu□ell 

no /l.BYII HUH~ 11piC811 J.jlCalllJ6CnOn ne.,.epriOA CllCtC~ll, Koroi,11e He 

npe14Yo11orpeH11 ll/111 11acc0Boro noce[!\erurn . Bepxa11R 11pyc nell(ep11, 

KO?op11n llOArOTaBl!HB8 8TCII ll/lfl 8KCD0811Ijllll , 6Nn 38/leT lllllilh BOAO~, 

Bu6po111e11aoR Ha ne,,.epu um1tto. 

reneph nepeRAell K attanu3y c11ttxpodHllX Tll/iJlOlleTeoponor11•1eo

KHX /illHB!lX, nOJJy'leHHllX Ha yno11HHyToA Ofi8IjH8llhdOA 08TH H86llll/l.&

H.1A, ll ilODIJT88UCII BllCK838Th npe,1sap11rellhd!l8 ooo6paaeHIIII O npo

llCX0614elllll! BllCOKnX nOil3811HlllC naB0/1.~0B B Td/iJlOI\HH8llll'180KOn CHO

Telle 4xanTy6cKoll ne ... e~11. 

Cyl\fl no Cl!HxpOHHUII aam1cH11 yposaeR /pacXOAOB/ BO;U,I DOA

aeUHllX peK Ky1m H rn:iaaa . 8 TaKlle 8TIIOCljlepHlllC 008;lKOB 38 !987 

roA, cneAyer , ttro 3HaquTellhHO Blll,all~HecH nuKli a~ ruii!Jorpa,iiax 

8TIIX peK B03HHK8lll1 rorAS , KOri<S cyTO'IHlle cy111111 0081\KOB Ha BC~ 

nocrax tta6n1JAeH11!1 AOCT11ram1 unu npeBauanu SU 1111 . K np111,1epy , no 

A8HHWI ca11oro nepxaero OC8/l.KOUepa ,, I B anpene 11ec1111e »pone 

B03Hl!Kllli ycnOBHII /l/111 o6pa30B8HllH naBOAKa. CyTO'IH811 cy1111a oca1r 

KOB 38 .::6 anpeiiR H8 ,.SHHOLI IIOCTy CvCXaBHll8 75 1111 . a aa npell!iOO 'l'

BYlJClile Tpl! /l.HII - bO Ull . npoue Toro, aTI! OCa/lKI! Hall04ltnl!Oh Ha 

6l!aronpHHTHl,ln ipOH c np0/<0lll[IIT8nhHUIIII ocai.KaUH /c I3 no 20 anpe

l!H ).OIIIU, Ha npeKpa4<1nCR II BWlano B cy1111e III uu/. 0Al!8KO , Ha 

/JJ)yrHx nocrax aa6m>l(emrn croni. B!iCOKHe oca,.KI! He BW1a/ian11. Ha 

noory ,c t .::6 anpen11 B1mano Boero 7 , 5 1111 , a Ha H,1is.,e11 - ,, 3 -

c.7 , 6. B r. 4xanTy60 B TOT AeHh 008/4KOB 118 6WJO B00648. B peayl!h

T8T8 , aa rHAPOrpa,iiax nOA3ellHlllC paK aonyttAnllCh 0'18Hh Hll3KH8 OIIK! . 

Ta1u1e Blil!CHl!erc11 , qTo 06Hllhli!l8, HO 0/l.HOCJ'TO'IH!le OC8i1KJI , ox

B8Tl!Bm11e B8Ch BO/l.OCOOp ne,,.ep1,1, H8 AOCT8TO'IH!i 1\1111 ,popuupoBaHIIII 

oaacaoro naB0/4Ka. rn aBrycTa aa Bcex nocTax 6w1,1 3a~1Ko11poBaH1,1 

BllCOKlle oca,.Kll: nocr "' I - 70 1111 , ITOCT ., 2 - 70,b, noGT "' 3 -

62 ,3, r. 4xanTy60 - ~4,2 1111 , no , B BH)U' Toro , qTO aTHll OC8AK&Y 

npe)IJJeCTBOBan noqTK <SeaocaAoqmill A,11l1T0J1Liiblh nepllOA, CY!lt8CTB8HHOI'O 

a\M)eKTa Ha nOA3ellH!lX peKax He nocnei.o»ano. IA8KOHll8llhHli8 paCXO/l.ll 

B T8'18HIIH IO aBrycTa nC npeBbll!la/lll y BliXOAOB KyllH - 2 , 44 113/ceK 

ll y BUXO/lOB l'n11aH!l - I ,b6 118 /CeK. 

tloqTH TOae ca11oe nponaomno 11 3 ao116pH , Kori.a Ha ncex o~a;.

Kouepax aaljJHKCHpOBaHli AOCT8TO'IHO BUCOKl!8 3H8q8HHH (~ 1- 73 , 6 IIU , 

,e 2-70 ,2 1111 , ii! 3- 7~,5 1111, r. 4xanry60- 39 , I 1111). STUii ocal(K811 

npe/l,lleCTBOBanH HeCKOllhKO AOZ1i1IHBliX IUleA , C nepep!lBSUH, KOTOp1,1e 

H8CKOnhKO YBliaUl!JUI noqBj aocne 1.:: AH8BHOro cyxoro nepHOAa, HO 

He OKa3anHCh /IOCT8TO'IHWUI l\l!R fiOA;lep1rnHllll B!iCOKOro fi8BO/l.K8. 

B 8TOT A8Hh 118KCHll8llhHll8 pacXOA!i OK838Jll!Cb: Ha Kyllll - 5 , 73 

11
3
/ceR, ea rn11aae - 4 , 3I 113/ceK. 

3a roAouon 1111K11 Ha6n1J14eH11A Ha rnaBH!iX oqarax paarpyaK11 

no11ae11H!lX BO/< 4xanTy6CKOA aei.epaoll rl!/iJ)O/O!H81111'18CKOA CHCT8ll!i 

ua116onee s11co1111e naso1111u or11~qan11ch B HHBape, mone 11 }leKa6pe. 

llp11tte11, llHBapcKl!R D8BOAOK no CBOeA IIOll!HOCTII 88 yGTynan om1caHHl>-

11y Blill8 D8BOAKY B WlH8 I986 TOA8. 3I RHB8pH I~87 rol(II U8KOllll8lllr 

H!l8 ·paCXO/l.!l BOAll flOA3ellH!lX peK Kylll! ll rn11aHli /lOCTHrn11 COOTB8T

CTB8HHO 29 118/oeK I! I0,8 113/ceK. UO'ITH B TOIi •e pelllllle aa11eACT

BOB8ll8 nepHOAl!qeOKJI Ae6HTHPYll~a11 Delllepa OnHqo. Ho , aa-aa BH8381l

HOCTI! Bu6poca BOA!i, 1!3118PHT8llhH!l8 pa60T!i nposeCTII He Y/UlnOCb . 

STOiiy D8BOAKY np8AIJ8CTBOB8ll HeAenbH!iR nepl!O/l. C ocaAKallH, 

OXB8THBmHx Beeb nosepXHOCTH!ill BOA006op. Cy111111 npeAIJeCTBYllt:ll!X 

ooa}lKoB Ha paaHWI: nocTax aa6n1J}leHuh 011aaaJIJ!c1, OT 52 ,8 110 41,3 

1111. Bonaa naBOJU<a CTana P83KO DOAHHllaTbCR 29 IIHBSPR, KOrAa aa 

cyT1111 BWiano 5!l,U-35,~ 1111 oca11HoB. ~a cne;l!yllt:1118 cyTKII cy111111 

OCa/l.llOB yBellH'llll!HCL AO 66,0-47 ,o 1111, a B A8Hh 'AOCTHaeHl!II llaKCH-

118llbl!W( paCXO/l.OB Ha peKax - AO 93 , 6-Su,O 1111. l!aKCHll8llhHa11 cyu-
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~a cyTO'IHliX OC8i.KOB - !>5 ,6 UI.I , aaljll1KCH1JOB8Ha ua nocTy ,.! 2 . 

(;me. 3). 

t 0c rt ~~--------.;!~--------r~C 
I 93.6J>l.M-

10 

80 0----
___ -48 

1 
6 

40 

l'.:c • 3. ATIIOCljlepH!l8 0081\KH (1111)-nocr ,,2; CP81U18CYTO'IIIIJ8 

pacxoll!l BOA!i (113/c) peK KyuH (I) 11 rnuaaa (2) ; 
cpeAHeCyTOttHaH reunepa·rypa ( 0c) 11 11yTHOCT1> (r/ir) 

BO/l.!l p. Kyu11 

)IBa lijlyrux BliCOKIIX naBO/\Ka, KOTOp1,1e npoann B Hillie II /l.8Ka6-

pe , TaKae o6pa30B8llllCh Ha qJOHe npeil):leCTBYlllol8rO AOll/lllllBOro ne

p11011a . >tllJlhCKOIIY D8BOl\li,)' npel\LleCrBOB8llll C81lh AO!tµ)!HBlllC Mell 

c 061llen cyuuon ocaAKOB Ha paaHliX noc·iax H86llllAeHUII OT 7i.J , 4 AO 

54 , 0 1111. B AHi! npoXOIIA8iHIII ITHK8 naBOJU<8 - I:! II !, Hllllll Ha nooTy 

,c 2 B cy1111e s11nano Ut ,.:: 1111 . Oaa yc·1ynaeT cy1111e oca/lKOB aa rpu 

RHBapcHllX AHH , KOrilll aa TOIi 88 nOCTj OTUeqeuo I85, 8 1.111. B AeHh 

140CTl1ilielirill uaKc1111anhHOro paCXOAa 118BOl(Ka (b illlJlh; I4, 6 11
3 
/ceK) 

CyTO'IH811 cy1111a oca/iKOB Ha nocTy ,.! t TaHlle OK838ll8Ch Hllllt8 - 75,6 

Ull , qe11 B COUTBe·tCTBYIO..itA i.eulo lldBap11 (,5 , 6 1111) . va 3TH /<HI! BU-

6poca BOlihl ua neLiepu un11tto He Ha6nll;.anocb. 

DaBOI\OK lI ,leKa6p11, Kori.a U8KOllll8llbHli8 pacXO/Ul 38 cyTKll 

AOCTHrnH aa Kyuu 15, 5 113/ceK, a Ha rrutaHe 8 , 05 113/ceK, c~op1111-

po»anc11 aa ~oae 6ecnpep11BHliX /l.OKAeh , 11aqHaa11 c 4 AeKaOp11 . BonHa 

naBO/lKa CTana KPYTO IlOAHHllaTbCII IO AeKa6p11 11 Ha Cll8JIYDl,IIA A8Hh 

AOCTllrl!a 118KCHll8llhnOro ypoBHH . 1lp8AJ!18CTBYllll\lle OCa/l.Kll 3a 4-9 .se

Ka6p11 B cy1111e cocraBHllH Ha pa3HllX nocTax OT II3,4 110 88 , 3 1111. 

B i<l!II paaBHTl111 naBDIIK8 - LU II II i1eKa6p11 Ha nocTy "' 2 Bunano 

~6,9 1111 OC8AKOB , a B A8dh /l.OCTl1&eHllH uaHCllllylla - 4,,3 IIU . h Ha 

aToT paa 11e6HTHPYlllll8R nelolepa unttqo ae opa6oTana. 

CyTO'IHUh llaKCHIIYII 8TIIOC4>epH!iX OC8AKOB B AIIHnOII per11oae oa

naAHoh rpy311ll IIOlleT AOCTHT8Th lOO 1111, 8 iiH'i'eHCHBnOCTh llllBHeB!lX 

AO.t,l!eR - 4 1111/IIHH. 0/).llaKO, KaK noHa3!lBaeT aHanll3 ¢op11upoBaHHII 

on11caKK!lX naBO/l.KOB, rnaBHOe aaKJ11JqaeTCII He B cyTO'IHWI: 1181iC1111jUll>C 

ocaAKOB, A8K8 ll oqeHb Bio!COKIIX, II He B KHTeHCHBHOC,11 IIX B!,1118A8Hifi , 

a B COBOHyDHOCTU TaKIIX il>aKTOpOB, K8iiilllll l!Blllil)TCR: KOnHttec ~BO l! 

npO/l.OlllrnTenhHOCTb Bd08,lenllll npeAAeCrDyll!;(HX OC8i(KOB, yT,apHOe Kl>-

llll'leCTBO 0081\l(OB B l\llll /<OOTHXeHllll 11aKCllll8llhli!lX paoxOAOB na»OAKI 

11 creneHh OXB8T8 fl8BO/IK006paaylll.\llllll AO!tAHIIII noBepXHOCTHOro BO

A0c6opa ne~epHO~ CHCTell!l. 

'faK~ 06pa3011, cucTe11arnttecK11e pe!ll111a1,1e r11j1po11eTeoponor11-

qecH11u;1 H86llllAeH>lfi II H8118jl8WIJI HaA 4xanTy6CKOh nei..epHon CHC'Nt-

11111 Kpal!He He06XOAHWli. Tpe6yeTCII nocTOIIHH811 II onepHIIBHall HHljJOp-

118111111 o pa3Bl1Tllll ueTeoponorHtteCKMX npo11eccoB. ri1aBHllll npe11ocT~ 

peaen11e11 B03IIOKHoro o6paaoBaH,tll naBOAKB HBl!RllTCH npo11onw1renh~ e 



II 06.1,Jhl!l,18 I\OlSAII B TB'IBHIIII ,1eCHOnhHIIX II 6onee cyTOH. Ila c,onh 

0,111ron~1,R~,!OU ~Ode yBJl8Ai!BHIIR B0140C<5o~a ne .. epl,I , nl!BHeDue OGdi,KII 

C Cy.'O'IHDR uyllUUR OHO/ID 75 UM UOP.)'T OK888£hCR i.00!'8TO'ldUllll i!,llR 
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pa3BIITIIR IlOi.381,hlOPO naBO,<Ka He 10nhKO B HlldllllX , HO Ii B uepxueu 

Hp.)'ce ijxan·ry6c11on ne4epu. 

rnrunellO,BIIJHI r11u;1 , ~!On8pll8HII 

,.ay11<5op.cc,.,p . 300093, r<lunucu , 

yn . ~ . Pyxa,.ae , I 
.iUC'i'lllYT reorpa¢m1 11,1 . Bax;;11r11 

barpa tllOHrl Ari l ' vya . ;;.,p. 

GIGINEISHVILI Givi , JISHi<ARIAIII Jumber 

/USSR/ 



CIIABHJ.'ITEJibHAH OUEHI<:A AI<:TJ.'IBHOCTJ.'I COBPEMEHHhIX I<:APCTOBhIX ITPOUECCOB 
B COJIHX 

BBnbTl>KOB, r epwaH 

0,1\1!1111113 OCHOBH],IJ( nOKa3aTeJIR aRTHBHOCTII KapcTOBl,IJC npo4ecc0B B pa-

3Jlllt{Hl,IJ( KaJ)CTyDql!XCII nopo,llaX RBJill8TCll OOJIKtlKH!I XIDll!ll8CKOA .J18HY~, 

B 38.BHCHMOCTH OT nHTOnorHH KaJ)CTYJl!lllXCll nopo,11 OHa 113M8Hll8TCll B Dlllp0-

KHJ( np8)1eJlaJC H )10CTHraeT waKCl!ManbH],IJ( 3Ha4elOIA B o6naCTIIX pa3BHTIIII 

COnRHOro KapcTa. B Jl83YJlbTaTe nom.maeTCll llHll8panH3111lH/1 pe= B0)1, 

B03paCTa8T X1Mftl8CKHA CTOK , yKa3WllillJllll! Ha !IRTIIBHOC'i'b KapcT006pa30-

B8.IOIR B ,llllHHOII perl!OH8, 

KapcTOlllie JUIJl8HHR YCHJIHBalllT HHT8HCIIBHOCTb XHI01'l8CKOA )1etty~ B 

I , 5-IO pa3 11 6onee, Oco6eHHO 3TO 38M8THO Ha IUlJIWC peKaX, Bnaro,11ap11 

nOBHIII8HHOA paCTBOpHMOCTII ranoreHHW< n opo,11, XH!,ON8CKaR )18tty,ll!IW!R peK 

B paAOHaJC coneHaRonnelOIR YB8JIKtOIBa8TCll B 2,5-3 paaa n o CpaBH8HIID C 

o6naCT/DIH pa3BHTHll Kap60HaTHOro KapcTa, 

A11M11'18CKM )18tty~II COnRHOA 3aneim B 38.BIICHMOCTH OT K0 ~8HTpa

~ nO)l38MHOl'O CTOKa H3118Hll8TCII B Dlllp0KKX npe,118JlaJC H COCTaBJIJieT B 

CJl8)1H811 ,ll1lJl BepxH8K8MCKOro coneHOCHOl'O 6 acceRHa 6()-65 MHKpOH B 1'0)1, 

'ITO 3HaQHT8JlbHO npeBHIIIaeT 6on&IlllfHCTBO pa~OHOB pacnpoCTpaH8IOIR Kap-

60HaTHOro H cynb,:,S.THOro KapcTa. 

llpHMeHe HHe PH,llp0X11Y1148CKIIX MeTO)IOB n p11 HCcne)IOBaHHH Ka pc Ta , 

B 4 8CTHOCTH conHHOr o , noaeonReT pemaTb paanH\Olble npaKTHQ8CKll8 38-

):\S.l(K - BWiBJl8ffi18 f'HAJ)OXJIMIB-IBCKOf'O 3.peaJia UOT04mrna ITODUIUCl-0-IOl'O 

CO)l8Jm8HHR coneR , HMltqI,!e KruAeHJtoconlJH],IJ( II KaJIJI AHO- IIIU'ID!ellbO( 38-

neJ<eO , arpeCCHBHOCTb RO)l3eMHblX B0)1 no OTHOmeHHD K paanllllliHM con11-

Hlill nopo)IIIM , paC4eT Xl!IIJttleCKOA )18HY.J1~11 lt aKTll8HOCTll KapcTa, 

B COBpeMeHHWI nep110,11 KapcTOBH8 npo4ecc11 B conax npoTeKlllOT Be~ 

Cblla HHTeHCHBHO B C888pHoA 48CTII npe.!\}'paJlbCKOl'O npor116a - B npe

)lenax BepXHeKSMCKOl'O II Bep xHene4 0pcKOl'O coneHOCHblX 6acceAHOB. Uln
p0KO pa3BHT KapcT Ha COnRHIIX KYROnax lhttoro n pe.!\}'paJlb ff , )\,IR 60-
n &men 4 aCTH npe,eypanbcKoro npor116a a 06naoT11 pacnpoCTpaH8HHH HH

><HenepMcKoA ranor efm oA <j,op,,~1111 np11po,11HHe npo4ecci, coape11e1n1oro 

BlilJle na4l!BaHHR c onHH!iX nopo,11 C8H38Hli rnaefllill 06pa3011 c <j,op,1Hp0ea

HHe11 xnop11,11Ho- HaTp11eBHX KapcToa11x pacconoa. B CBH311 c 6on&moR 110-

II!HOCT&JO nOK]J,iBa!OOIHX con& nopo,11 COBpeMeHH!ie noeepXHOCTH!ie q,(lp,!i 

KapcTa )lnff )laHHOr o perl!OHli He TllnJ!ql!Ji , He C411TM IP.<HHX conl!H],IJ( 

KYROnoa. no3TOMY 06 IIHTeHCIIBIIOCTll KapcTOBID< npo4ecC08 MOl!<IIO cy

)ll!Tb no Xlllll!qeCKOMY COCTa8y KapcTOB!iX II peqH!iX 80)1, 

Hapw c npeo6na,llaHl!e11 Ha pacc1.w.Tp,1aae110A Tepp11rop11H aoHan&

HOI! rH,11p0Kap60HaTHO- KaJlb41!8BOA rH.J1POXHl.llttleCKOli <irulHH, no KJIOCCH

(jl11Ka41111 r .A. !AaKCHMOBHQa , qeTKO 8li,J\en1JJOTCH rH.J1POXHMll'l8CKlle aHOMa

nHH C ROBl,lllleHJtoA MHHepan,m~eA, r,11e l!OH xnopa D rH.J1POXIIMllqecKOll 

iI>a411H npoqHo 3aHHMaeT nep808 MeCTO , ivJOpH,l\lilie PH,llpoXl!WlqecKHe 

aHOlla.JUIII. KaK npa8lln0 ' npHYpDq eHJi K nononTeJlbH!ill CTJJYKTypaM. 

CB0~08118 48CTH KOTOp!,IX xapaKTep1!3YJOTCff noa11meHHOJ Tpe[ljllHOBaTO

CTbJO, 

PocT IIIIH8paJIH3!1WIH pellH!iX 80)1 CBll3aH C yeen1111eH11eM B 2-4 pa-

3a n0,11381.!HOl'O nHTaHIIR peK 3a C48T 6onee MHH8paJJ1130BaHHID< KapcTO

BW( B0)1, 8 peaynbTaTe nolllillJeHHH MllH8panH3~llll peqHIIX B0)1 B03pac

Ta8T XlllllN8CKIIA CTOK , KOTOp,iA 11Mff8TC1! O)IHIIM H3 OCHOBH!iX noKa3a

TeneA !IRTIIBHOCTII KapcTOBID< npo4eccoa. KapcTOBll8 l!M8Hllll yCIIJll!Ba

JOT IIHT8HCIIBHOCTb Xl!MH48CKOA )18HY)18.111ffl B 1, 5-IO pa3 II 6onee . Oco-

6eHHO 3TO 38M8'1'HO Ha ManliX peKax. Bnaro,11apa noBMmeHHOA paCTBOpll

MOCTII ranoreHHHX nopo,11, lOIMINeCKM ,11etty,1111W1R a pallottax coneHBKon

n el!IIR yoonll'll!Ba8TCII B 2,5-3 pa3a no CpaBHeHHJ'.) C o6naCTRIII! pa3Bll

TIIR Kap60HaTHW< nopo,11, B 4- IO pa3 no CpaBH8HIID c T8ppHTOpllJIMII , 

cno&ellHlillll HeKapcT)'Dlll!IOICH nopo,11aMH /5/. XHMINecKM ,11eey)\llllH/I co

nRHOA 3Me&II B 3aBHCIIIIOCTII OT KOHlj8HTpa41111 nO)l38MHOro CTOKa 113Me

Hll8TCR B ~ KIIX 1Jpe,11enax H COCTaBnReT B Cpe)IH8M ,111111 BepXHeKSMC-
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THB EVAJ.O&TION OP THE ill!CENT KAJ!ST ¥ROCESS 
ACTIVITY BY HYDNOCH!llllCAJ. IIJs'rHODS 

The value of the chemical denudation is one of the main 
indices of the karat process activity in different karat 
rocks. It changes on a lar&e scale and reaches maximuc values 
in the regions of saline karat development depending on karat 
rocks lithology, &a a result fluvial watere mineral i zation 
rises, chemical drainage increases indicating the activity 
of karat formation in the region, 

Karst phenomena etre~then chemical denudation intensity 
for 1,~-1v times and more , lt is noticeable in t he case of 
emall rivere. The chemical denudation of rivere in t he regions 
of ealt accumulation increases for 2,~-3 times in comparison 
with regions of oarbonaceous karat than.ks to h igh solution 
of halogen rocks. 

The chemioal denudation of Ba.line deposit changes on a 
iarge scale depending on conoentration of widergrowid drain
age and forms bv-b~ micron per year for Verchnekamski Salt
bearing basin and it coneiderably exceeds indices of g reat 

number of regi ons carbonac e ous and e u.lphate karat s pr eading . 

KOr'O coneHOCHo r o 6accei!Ha 60--65 Mll1!p0H B r o,11, 4TO 3Ha411TeJlbl!O 

npeBMmaeT 3Ty OOIDl'IJIHY )IM pa>IOHOB pacnpoCTpaH8HIIII Kap6oHaTHOro 

H cym,<j>aTHoro KapcTa Ypana 11 .J1PyrHX per110HoB CCCP. PacC4 '1TaHH!ie 

OT)lenbHO BeJlll'IJI H!i XIIMI,!qeCKOR .J18HY,11a4HH ,llllff KmiOro Kpwia 6opoa114-

KOro npor,16a Ha Tepp<!TOpHH BepXHeKaMCKOl'O M8CT0p0:'!(,118Hllll KanllltHHX 

cone A COCTa.Bl!nll 95- l IO MHKpoH s ro,11. 

Pa3Bl!Tll8 30H BhlJl18naqI,1BaHJlll , <j,oµ.tl!JJYlOOlllXCII no,q Wlllllllll8M aHTpo

noreHHor o <j,aKTopa , xapaKTepHO ,111111 M8CTOpol!,11eHIIA C lllllp0KO pa3B1!

TW-III B npolWIOM conH!lhlWI np0MhlCna1111. Ila TeppHTOpllH Bepe3HIIKOBCKO

Com<KaMCKOPO paRoHa B Te11eH11e 6onee 500 neT (jlyHK41101n1p0aano no4-

Tll nonTopa )IBCHTKa KpynHblX l!yHl(TOB paccono,1106ll'OI , KOTOplle HaCl{JI

TIIBanll 6onee 200 CKBa1!UUI. 0cHOBHll8 yqaCTKII pacn onoJKeHIIR CTap,ix 

conb-3aBO)IOB II npoMNcnoa B H8CTOfflll88 BpeMII 3aTonneHH B0)1aMH Ka!.!
CKOr'O BO)IOxpa!ll!m1111a, HeKOTOpll8 Hax0)111TC1! B 30He nepl!O)IHQeCKOPO 

n0)100pa neao6epel!HIDC RpHTOKOB. 'laCTb CKBal!tllH Ha OT)lenbHHX y<UICT

Kax , 6naro,11apa KOHcepmipyDlleMY ,11ellcTa1110 pacconoa, 14enena ,110 Ha

cT0111qero Bpelle!Ill , HeKOTOµ,Ie CKB!ll!tl!H!i npe,IICTaBJIJIJOT llCKyCCTB8HHlie 

p0)1HIIKH, 6onbmHHCTB0 CKBal!tHH C8MOH3Jl\!Ba8T , 4TO npHBO)IHT K ljloJ.)Mll

poBaHHJO KpyllHIIX r11.J1p0XIDIHQ8CKIIX aHO!.!anHll xnopll)IHO- HaTplleBOro co

CTaaa. Pacconono,lfc8MHlle CKBll-"IIHII 3H811HTeJlbHO YBeJIHQIIBaJOT HHTeH

CIIBHOCTb Xlll,IHqecKol! ,11ettyi\ll4lfll , 'faK . Xl!Mltt18CKaJI ,qeey,11a411H xnop11-

,!IOB peKaMH , B ,11on1111ax KOTOµ,IX l!M8JOTC1! CTap!,le pacconbH!ie CKBallll

Hli , B03paCT88T 8 HeCKOnbKO ,J\8CHTKOB pa3 no CpaBHeHllJO C ij,oH08111111 

3Ha4eHHlllll! II )IOCTl!raeT 180-200 Ml!Kp0H B ro,11. no- BH,IIHMOMY. He no

cne,lllll)JO pon& 3aTonneHH11e con11HHe npollhlc}ll{ Hrpam a rll)IJJOXlllll!'lec

Kol! o6CTaHOBKe KaMCKOl'O BO)IOxpaHl!Jllfil11l 00Jlll3ll Bepe3HIIKOB II Conn

KaMCKa, r,11e B03MO;(Ha pa3rpy3Ka HanOpHblX xnOpll,IIHO- HaTplleBID< B0)1 

4epe3 CTBOJIH CKBaJli!H Henocpe)ICTB8HHO B BO)lOxpallllnl!Ill8, 

Ha116onbml!R XIIMY.48Chlln CTOK ycTaHOWJeH Ha nJIOlljB,llll BepXHene40-

pcKoro coneHocHoro 6accel!Ha, r,11e no,11 aru111H11e11 611cTpo no,l\llHMruo

illero '!'IIMatta BO)I006MeH ycl!JleH H H,lleT IIHT8HCIIBH08 paCTBOpeHHe co

nn II r11nca. KpoMe 3TOl'O , B ,11om1Hax peK l!M8JOTCH OCT8TKH CaMOll3-

mlB8DllllXCff pacconbHblX CKBW!DIH, XHMHQeCKaR ,11etty)18.1111J1 conlll!ol! 3ane

llH )IOCTl!raeT llaRCHManbHOI! eenI,!ql!HJi - !324 MHKpOHa B 1'0)1, B 4enou 

no yt1aCTKy XHM1tt1eci<aa ,11eey,11aw1J1 a cpe)IHeM cocTaMHeT 291 MllKpoH 

e ro,11. 

,l\1111 04eHK11 CKOp0CTH p8.3'1!11Tllff conpeY.eHHIIX KapcTOBIIX npo4eccon 

B connx e pa'iOHe 6opoa114Koro npor116a Ha nnOIJla,llll llepxHeKaMcKoro 



COJieHOCHOl'O 6acceUHa H8.MII 11cnoJib30BaH 113B8CTHllil M8TOA H.8. Po)lll
OHOea. Pacct1HTaHH1lR no yKa3aHHoR M8TO)lllKe noKa3aTeJib aHTIIBHOCTII 
KapcTa /Al COCT8BIIJI 3,5 % 38 1000 neT. no A8.HH!,1M r . B. KopoTK8B11-
'18 /3/ ,lllJJ{ KapcTOBOI'O paAOHa COJIIIHOA PO!J,I AO,lll!B.-llyM!,iH B CpeAHeR 

A3HH A-4,3 %, AnH ConOTBHHCKOI'O COJUIHOI'O MOCTOp0&,118Hl!H B 3aHap

naTbe A=0, 26 %. 

)\,Ill cpaBH8Hl1H nJ)l1e8A811 aHaJJOI'll'IHble xapru<Tep11cTKKII ,lllJJ{ paAOHOB 
cym,q,B.THO!'O II Kap60HaTHOI'O KapcTa. TaH, KapcTOBall A8eyA8.IIHH Kap-

60HaTHHX M8CC!180B AnH neJlMCKOA 06JiaCTl1 COCT88JIH8T 33-35 IIHKp0H 
B I'OA /6/. noKa3BT8Jlb BKTIIBHOCTH / A/ ,lllJJ{ I'llnCOBOI'O KapcTa neJlM
CKOlt o6JiaCTH, no AaHHblM K.A. rop6YffOBOA, COCT88Jlll8T 0 ,8 % 38 

1000 neT . 

)\,Ill TeppHTOp1rn CCCP cocTaBJJeHa Kapra noA3eMHoA xHM!l'lecKoA A8-

HYA8.IIHII. B CpeAH8M Anll scelt MOl!j8Al1 CoeeTCKOI'O Coma 3TOT noKa-
3BT8Jlb COCTaBJJlleT 0 , 5 CM 38 IOOO JieT. )\,IH BYCOKOrOpHHX pallOHOB 
EoJibWOI'O KaBK838 ~Ta Ben1Nl1H8 COCTaBJJH8T 4 CM. no )l8HHYII 8 . H. 

)\y6JillHCKOI'O /2/ , XHMll'leCKOe BYB8TpHBaHH8 e paAoHax, cno&eHHHX 
B8pAH81lpcKHMI! H 118JIOBYMI! 113B8CTHII.K8.MH, 048HIIB88TCH B 21 , 8 -
8[ , 3 113/roA. Hruo!eHbllll18 04eHK11 nony4eHY Anll KapnaT , Hall60Jibllll18 

Anll KaeJ<a:ia. )\,IH CpeAHero Ypana eeJIINllHa IIOAYJIH noA38MHOro XH
MMtlecKoro CTOKa /I/ ,lllJJ{ BOAOHOCHHX KOIIJ1Jl8KCOB Kap60HaTHHX Kap

CTYJOOlIDCCll nopoA nane030H AOCTIII'88T 6 , 5-9, 55 r/c c io,t!. )lnH paA
OHOB pa3B11Tllll Kap6oHaTHOI'O KapcTa ceeepo- 3an8A8 ~p BYHOC Ka
p60H8TOB KBnb4Hll II Mal'Hl!JI OK83YBa8TCH B 2-4 paaa 60JibW8 . '1811 

AnH nno~aAeA , I'A8 KapcT OTCYTCTeyeT, II COCT88Jlll8T 0 ,6-I , 6 r/c 
C io,t! • )\nH pa!!OHOB pa3B11Tllll r11ncoaoro KapcTa BWlOC cym,$8.TB Ka
Jlb4Hll yeeJIJllrnBa8TCJI Ha I -2 noJ)/1,JlKa II AOCTllraeT I ,6-3,8 r/c c 

Ky2. 
TaKHM 06paao11 , IIHT8HCIIBHOCTb XHMH'l8CKOA A8eyA84HH q6y

MOBJJ8Ha JIHTOJIOI'll'l8CKHM COCTaBOII nopoA, ~311KO-reorpalj)H'leCKHMH 

ycnoBHJIIIH II aHTponoreHH!lM ,j)al<Topo11. 
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IIAJIEOKAPCT JOr0-3AIIAJ];A MEJIEKECCKOVI BIIAJ];l1Hhl 

nB'-IBPKHH, AHnpeR · nE'-IEPKHH, Hrop'b · 3/\KOnTsnoe, BanepHA 

l!CCJ18,ll0B81!118 norpe68JDJOI'O KapcTa 118 DI'0- 3ana.ABOM Y'J8CTK8 Ma
Jl8K8CCKOII BIUUtllHll (Cpe.1tJ188 fiOBOJIE,8) Il0KaSIIB88T, '!TO KapcTOBHII 

npc11ecc , pasBHBaBlllllllCJi B npOOL1IH8 I'80J!Orlf'!8CKH8 3IlOlC.H, eam8JI CBOO 

0Tpa&8Hll8 B Ha/lH'!Hll KapcTOBO--Cy@/o3HOHHWC IJ}oJ)M 118 llOB8pxHOCTH 88M

JIH, BcJJ: TOJIJ!l!I, ll8P8KPllBllDIIHX 88KapcTOB8Hllll8 Kap60B8TIIO-CY~THll8 

ll8pldCKH8 nopo,!Ol , llpcKHlC H '18TB8J)TH'IIIIIX ll8C'l8HO-rJlllll.llcTWC OTJ!Dae

llHII DO.!IB8pll8118 Cy@JoSHOHHIIM .!1$,PM8IIWIM, JIOKaJIH30B8HHHM y,18CTK!IMH 

HHT8HCHBHOII Tp0111HHOBSTOCTB 118 CBOJlllX B I<pwII,10C T8KTOH1!'18CKBX 

CTpyKTyp Tp0TL8I'O D0pll.Al(l3. , OCJIOZlll!DJIIIX DOB8pxllOCTb KPBCTMJIH'l8CKO

I'O 4)yH.qru,leeTa Bll8,llllJIII. 0611!YD MO<l!HOCTb SOHi! KapcTOBC>-Cy@/o3BOH!lliX 

.!1$J;l1,18111111 CBll38HHIIX C naJI80KapcTOM MO&IIO 0[18Hl!Tb B !50-450 M, T,8, 

OT IlOB8JlXIIOCTH 38WIII .110 l<POBJIH KapcTyDl!HJCCJi Ka38HCKBX OTJIOll8H1rlL 

B CBOD 0'18pEl,llb DO.II SOHOII KapcTOBCHl~SHOlll!HX .11$pM8IUIII sa.neraeT 

SORa KapcTOB!lX .11$:pMaIUIII Ilpl!yp0'18HllaR 8CC8JlbCKo--caJ0.18.pcKO-Ka3!lll

CKOII Kap60HaTHOII TOJm(8, a Tlll<ll8 H IID8JI8JlllllUIM ,ll8BOHCKBM H KSp60-

HOBHM 38KapcTOB!UlllliM I'Op1!30HTaM. CBl!3B hll.lUIY pacnOJIOll8RH8M SOH 

KapcTOBO--CY'txii<>8BOIIHWC ,ll8'1>(>pM8IUIII H COBp0M8HllliM I'80MOplJ}oJ!OrH'18CKHM 

CTPOOHH8M T8ppHTOpRH, a Tlll<ll8 pacllOJIOll8Hll8M DaJI80,llOJIHllli p.!lOJirH 

H8 1186JIJW18TCJi , 

MeJI8K8CCKBR RIT8JlKHa pacnOJio~aHa Ha BOCTOK8 PyccKOll IUiaTIJ}opl,1!,1 

B Cpe.11R8M IlOBOJlll!,8 ll pas061Jl88T TOKMOBCKl!l! , TaTapcKlll!, JillryJ18B

CKO-llyra'18BCKlll! CBO,!Ol. Bn8pB118 6JiaronpllJITHll8 yCJIOBIIJI .z.nll pasBH

TIIJI KapcTa CJIO=cb 3,ll8Cb B Cp0.llR8M .ll8BOH8 . 0,llllaKO KaH6om.wyD 

llHT8HCHBHOCTb KapcT000pa30Ballll8 IlpHOOp0JIO B pe3yJlbTaT8 pa3BHTlllI 

OTKJll,ITOl'O Kap60HaTHO--Cy~THOI'O THlla KapcTa, KOTOpoe llpOHCXO.llH

JIO B K011[18 acc8JlbCKOro - H8'18Jl8 CaKMapcKoro B8Ha, B nepHO,ll ap

TK!ICKOI'O, JcyRl'ypCKOI'O, yipHMCKOl'O B8KOB, a TaKll8 B K01!118 Ka38H

CKOI'O B8Ka, 3aKOH'!IIJIOC1, B pesyJlbTaTe norpe68Hllll aCC8JlbCKO--C8K

MapO-Ka3aHCKOJ! Kap60HaTHO-cy~THOl! TOJllltH no.11 TaTapcKl!Mll aprllJI

JIJ!Tai,m MOIIIHOCTblJ OT 60 .110 !40 M. C STOI'O Bp0M8R.B Ha OllHCIIB88MO!! 

TeppHTOpHH pa3BHBS8TCJi norpe6eRHHll cy~THO-Kap60HaTB!dl KapcT. 

IlepBIIII 8T8D ero pa3BIITlllI CBR38H C nepepl!BOM B OC!l,llKOHaKOM8HIDI 

M8ll,lly nepMCKHM H llpCRl!M nepHO.llSMH H Dpc,llOJ!BllJICJ!, BJl.llHl,!0, Ha npo
Tll8Hllll BC8ro Tpnaca. Hall60J188 HHT8HCHBH08 pa3BHTll8 KapcTa H 

CBl!3aHHli8 C HllM cy@loSHOHHl,18 IlpO[l8CCli Ha6JID,Jta.8TCJi Ha yqacTKaX 

HaH60Jll,lll8r0 pa3MliB8 TaTapcKBX OTJ!Oll8HHII, KOTOpue Dpl!yp0'18HII K 

DpHCBO,llOBIIM '18CTJ!M T8KTOHH'l8CKHX llO,IJ;HIITHII TpeTb8I'O DOpll.l!Ka H 

CIIJll,HOTpEllltHHOBSTWd 30HaM Ha HlC KPWibJllC, Ha llOB8pxHOCTH 88MJIH 

\f!OpMHpyDTCli SOHi! OOIIIllpHIIX KapcTOBO--Cy@/oSIIOHHIIX DpcBaJIOB II npo

C9.llOK, K KOTOpblM IlpHyJ)0'18Hll O'larH llJIJ)lU!l,Tpa!UDl KaK DOB8pxHOCT

IIWC BO.II K888HCKHX OTJ!Oll8Hl!tt B H11l18Jl8.IUiJltl!8 38KapcTOBSHIIH8 accem,... 

CKO-CaKMapO-Ka38HCK118 nopo,!Ol. 

EoJlblllall IlpO,llOJIZHT8JlbHOCTb 3TOI'O npc11ecca, IlpaKTH'18CKII B8Cb 

TpHacoBHII nepHO,ll, C03Jlll.8T B TaTapcKHX aprllJIJIHTax 00mHpHll8, xo

pomo BO,ll0IlpORH[l88Mll8 "rll.llPOI'80JIOrH'18C!Ul8 OKHa", KOTOpue Ha JIO

KaJ!bl!WC yqacTKax 6!IJDI m,ipa.m!W 38.MK!lyTHMll DOH11l18HllllMII B peJIL8Cj)e 
38MHOI! llOB8pxHOCTH HJIH rJiy60KIIMH 3p08BOIUWMH Bp038MII, P83Bl!Tl!D 

KapcT0Bo--c~a110101oro npo11ecca B TOJilll8 nepMCKHX nopo~ cnoco6cT

syeT II ll8JIH'IH8 B K838HCKHJC OTJ!Oll8IDIJ!X llpOCJIOOB ,llOJIOMHTa, ll3B8CT-

H11Ka, rHnca. 

B llpCKOl4 nepH0.118 nepMCKll8 nopo,!Ol 611J!H Il8P8KPIITli rJll!HllCTO

necqaJ!OII TOJilll8ll MO<l!HOCTblJ OT 40 .110 !60 !.! , '!TO 8118'1llT8JlbHO 1%:3.ll

lIDIJIO YCJIOBlllI DpOT8KaH11!1 KllpcTOBO--CY'Ixli<>3HOHllliX Dpo_l.l8CCOB B Il8J)M

CKOI! TOJilll8, Ilo.11 DOKpOBOM llpCKIIX OTJl0ll8HIIII KapcT H C~311Jl B pac

Cll!ITpllll8814014 pal!OR8 pa3BHB8JIHCI, B8Cb ll8JIOBOJ! H naneore110Blil! nepH0-

.11),1, B llpCKOII TOJilll8 pa8HllB8JIIICb IIJ)Oll8CCH, EUIBJIOrll'IHll8 T814, '!TO IIM8-

P.u.EOKARST OP THE SOUTH- WESTERN PART OP IIELEKESSKAJA 

DEPRBSSIOII 

Baried karat investigations carried out in the south
western part of Kelekeeekaja Depression (Kiddle Povoloje) show 
that karat process develOJ:lllent of the p~et geological epochs is 
reflected by the availability of superficial karst-su!fosional 
forms expressed on the earth surface. The whole thiclmese of 
Jurassic and.Quaternary sandy cleley deposits covering karsted 
carbonate-sulphate Permian rocks undegoee suffoaional 
defonnations localized by the areas of intensive jointing 
developed in the arches and flanks of the third order tectonic 
structures making the surface of crystalline foundation ot 
depression more complicated. The total thickness of karst
euffosional deformation zone associated with paleokarst, i . e . 
from the earth surface up to the roof of karstified ke2an 

deposits is 150- 450 m. Ic its turn , beneath karet- suffoeionsl 
defonnation zone there is a zone of k.arst deformations 
associated with asselsko-eakmarsko-kazan carbonate rock thickness 
aa well aa with the underlying Devonian and Carboniferous kareted 
rock. Interconnection of localization of karst-suftoaional 
detonnation zone, the present day geomorphological structure of 
the territory and position of psleovslley of the Volga River is 
not observed. 

JIil M8CTO B TpHaCOBOM napH0.119 B T8TapcKHX OTJIDaeRHJ!X. B pesyJlbT8T8 

B CJI.860 B0,ll0np0llll[l88MIIX llpCKHlC nopo.n,ax olJ}opMllpOBSJIIICb JIOKaJ!b11118 

"I'llJIPOreMOrH'l8CKH8 OKHa", llpHyp0'18HHll8 K llpHCBO,llOBliM qacTJD4 T8K

TOHH'l8CKHJC DO,D;HIITHII TpeTL8r0 llopJ!JlKB. H CHJlbHO TpeJQl!IIOBS'l'lll,I 8011BM 

11a HX KpHJ!bllX. Ha yqacTKax paallllB!I IJPCKHX nopo.11 o6paaoBSJ111c& rpyn
DH OOIIIllpHIIX KapcTOBC>-Cy@/o3HOHllliX .11enpeccHII. 

B H80I'8H8 pa8BIITIID KapcTOBCHl~3HOHHIIX nponeccoB cnoco6CTBY-

8T IJ}opMllp0BaH1!8 ,llOJIHHII IJaneo-!lOJirH , KOTOpaH rny(IOKO Bpe3a8TCJi B 

llpCKH8 OTJIOll8HHJ!. llaJillqH8 60Jll,iDJll( ll!ICC DOH8pxHOCTHIIX BO.II, 3118.'IH

T8J11,111,1II p83MliB llpCKHlC nopo.11 BO MHOroM cnoco6CTBYDT aKTHBR3811,HH 

KapcTa n c>®osl!ll. 

IlOCJ18.Izyll!l88 B H80I'8H-'18TB8J)Tll'll!08 Bp014R norpyaGIIH8 OllllCliB88MO

ro pa.110118 H IJ}opimp0BaHl!8 a.JIJlllBH8JlbHOro DOKpOBa , l400l!IOCTbll OT 50 
.110 I?O 14 3!lM8.ll,llll8T pa3BIITH8 K8pcTOBO-CY'txii<>8HOHHOro npo11ecca. OA

!IIIKO, WlJll!'IB8 JIOKalll,HIIX "rll.llPOI'80JIOrH'l8CKHlC OKOH" B TaTapcKIDC I! 

llpCKHlC OTJ!Oll8HHKX, BHCOKaR o6BO,llll8HllOCTl> H80I'8H-'18TB8J)Tll'IH0r0 

WIJIIIBIIJI cnoco6CTBYIJT o6p830B8JIIIJJ 118. JIOKaJil,IIWC yqaCTKaX DOH8pxHO

CTll 581&/Il! OOIIIllpHIIX 30H KapcTOBO--C>®oSHOHHIIX H cy,M,os110HH11X .118'1>(>p

M!UU!ll, I'll.lij)llBJIH8CKH CB1!38HHIIX C CHJlbHO 38KapcTOBallHIIMll acc8Jlb

CKO-KllSaJICKHMH OTJ!Oll8lll!J!Mll. 

TaKl!l,I o6pasOM K H8CTOR!ll814Y Bp0M8HH B DpeA8Jlax HCCJ18.n:y8ll0II T8p

pHTOpHII olJ}opllllPOBaJICJi norpe68HHIIII cy~TRO-K8p60HSTHIIJ! THD K8p

CTa. KapcTOBH8 DOJIOCTB, TOJIIIII! 00Ba.JI1,HO-K8pcTOB!lX OT.110ll8wrll npey
p0'181111 , rJiaBIIIIM o6pasOM, K acceJlbCKO--CaKMapO-K83!UICKOII Kap60HaT-

11o--cy~TROI!; TOJll!l8, B oco6e!WOCTH K C!UQl!lpcKOMY rrpycy lll!llll811 nep-

1411, KapcTOBO-CY'Ixli<>3HOH11118 II Cy@Jo3HOHHll8 Ilp01.l8CCH, llpHyJ)0'18HHll8 

K Blllll8118.3B8Jllllll4 JIOKaJil,IIIIM yqacTKaM pa3BIIB8JlTCJ! B D8p0KPJIB8DIIIIX 

TaTapcKl!X , llpCKHlC H H80I'8H-'18TB8J)TH'IHIIX aprl!Jl.1IIITax, rJIIIHaX, necqa

!lllKaX, D8CK8X, Ha DOB8pxHOCTII S81&1Il! P93YJ!l,TaTli 3TIIX llpO[l8CCOB 

Bl!pllll81111 B Ka'l8CTB8 6J!JUtlleo6pasHIIX ll01!11l18wrll, KOT0pll8 1-pymmpym

Cli B 30HII, 
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A1IR TOro, 'ITOOH paso6paTbCli B I'8H83HC8 3THJC ll0H8px!IOCTHIIX 

IJ)opw, KOTOp!,18 MHOrHe BCCJl8,llOBST8JIH np1D!11M8DT sa 'IHCTO cY'txii<>3HOH-

11118, 118 CBll98HHll8 C 3aKapcTOB8HIIOCTbll l!llll8Jl8lllllQIIX OTJ!Oll8Illlll, no

CJl8.ll0BST8Jlbl!0 paCCMOTpl!M COOTHO!ll8Hll8 11X llJIOIJl8.ltJIOI'O paCDpe,ll8Jl8HHJ! 

(pBC. I) C 118Jl11'1118M BO.llOynOpoB B ll80I'8H-'18TB8J)Tll'IIIIIX OTJ!Oll8HIIKX 



PBC. I. l130JIHll1ill KOJ!ll'l8CTBa KllpcTOBO-Cy@)oSBOHllWC np0B8JIOB. 

Pl!C. 2. Cxewa H80I'8H- qeTB8J)TB'lll01'0 BO,O.OHOCHOl'O ropHSOHTa. 

l - I'IIJJ;POBSOI'HIIOII , 2 - 60pe110KO-l'OT8pl!BCKRI! BO,O.<ly

nop (I'Jll!HII e JJpOOJIOHMII ll8CKOB H OJl8Bp<>JIIITOB) ; 

3-.D.BeJJpOBCKo-JIHXBl!HelUd! B0,11oynop, eyneeH , IIJ!li). 

PHe. 3. IJOB8pxHOCT& JJpCKIIX OTJIOZ8Hlll!. l )"laeTOK 3BHl!Tlll! 

llaJI90,0.0JIBHOI p.BoJira. 

Pl!e. 4, CX8Ma DOB8pxHOeTll TaTapcKl!X OTJIOI8Hi!I. 

B YJ)OBH8Y ll0.0.S81111HX BO.II B HllX (pue. 2), H8Jill'IB9Y naJI80.0.0JIBHII 

p . Bo.lII'B, llOB8pxHOeTJDIII llpCKBX (pBC, 3), TaTapcKBX (pBo. 4), Kll

SBHOKBX (pHC, 5) 0TJI()J[8Bi!I , KJ)l!CT!Wll!'l9eKoro ~!!Ta (p11c. 6) 
B 80H ll0Blllll9HHOJ1 Tpel!IIIHOBaTOCTB (pHe. 7). 

ConOCTBBJI9Hll8 pao. 1,2 ll0Ka811Ba8T , qTO nJIOlll8,llH08 pacnpocTpBH8-

BH9 KapcTOBO-C1'1(lo3BOIIIIIDC ,J>opM Ha ll0B8px!IOCTB 38YIII! B8 SBBBeB'? 

KBR OT llOJl()J[91111/1 BO.O.OynopoB, TBK II OT YJ)OB!Dl ll0,IJ.S81111HX BO.II B H80-

I'8H-q8TB8J)Tll'JllllX OTJIOJ[8llll/lX. 3To :yRBSHBl18T Ba TO , qTo BX np0BCXOJl

,118HB8 1181D,::J9 Beero OMSBHO TOJll,KO O ey@DSHOIIHllllll np0Il9CeB.III! , npo
BOXO.IUIDIWIB B H80I'8H-q8TB9J)T&qHOI TOJllll9. He li8.6Jm.llaaTCII eBll8B 118)[-
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Pl!e. 5. CxeYB DOB8px!IOCTB Ka3BHeKBX OTJIOKelllll! 
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Pee . 6. Cxewa llOB8pxHOCTH KpBeT!IMl!'l80K01'0 ~!!Ta 

PIie. 7 . CX811B B30Jll!lll!I! o6111el! A/Dllfl,I SOB T8KTOl!Bq8CKBX Hapyme

llllll Ha Id. 
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PHe . 8. I'eOJioraqeeK08 eTp(l8H1!9 BeCJl8.IIY8Y01'0 yqacTKll, l-a.uJ>

BHBJII,HO-,IJ.8JlllBllllJ[LHH8 neeKI! , I'JIBIIH' eyr.llllllKII ; 2-r,IIB
HH; 3-113B80TIUlKII I! 118pl'8JII!; 4-I'HIIC; 5-,IIOJIOMIIT; 

6--ypoB8HI, rpyHTOBlil BO,!(, 

.Ill' paonpe,118JI8H.118Y KapcTOBO-Cy@)oSBOHHHX ,J>opw B O ll0.ll0a8HIIBY nor

pe68BHOI J(OJIBIIJI p. Bo.ln'II, Bp03BHl!ol Ba pace119.TpllBl1811>Y yqBCTK8 B 

llpCKB8 OTJI0a81111/1 (p11e. 3). IJOCJ18.IJ;ll88 yKBBIIBa8T ua TO , qTO cyiMio-

3BOIIIIH8 np0118CCII B H80I'8H-q8TB8J)TB'll!OI TOJID!8 11 ,J>opiti 111111 o6pasO

BllHHll8 llll/lllJ7l'()/ O'l'plllt8H.118Y Ba llOB8px!IOCTII 881&1111 np0118CCOB, npcao-

XOJ(ll]IIIIX B <!oJlee r.iry6oKBX eTpaT~eqeeKlllC I'Oplt30HTBX B 111mu11111x-



Cl! 38,!IOJU'O P.0 ~Blllllll! B HaCTO/Dll88 Bp81a! norpe68HHOll H801'8H

-'18TB8PTH'IHIIMII OTJI0&8H.WDIII P.OJLIUliJ p.lJOJII'll. Ila Willi BSrJDl,!I, 8P.i!HCT

B8HH08 JIOrif'IH08 00'L>!CH8Hll8 np0IICX0ll,ll81!1U! 38IJBJtHH Ha llOB8pxHOCTII 

S81411l! Y)JO!O llOJiy'IHTI,, paccMOTpeB l!lC pacnpeJI.8Jl8HH8 Ha /f)c>H8 CTpyK

TYl)Ho--T8KTOHl!'l8CKOro CTJ)08HHII ll Tp8IQIUl0BaTOOTII IICCJl8,llY8110ro 
y'!8CTKB.. 

06paTIDICII K p11c. 4 ,5,6, 7 . ,~ Bll,!tWI, '!TO yqaCTKll Cryll!811WI Kap

CTOBO-Cy@>oSIIOllllWC /f)opM COOTB8TCTBYJ)'l' yqaCTKB.M C Hall60Jll,lll8ll pas
Jl.POOJl8HH00Tl,J) T8J<TOID!'l8CKllMII TpelllllH8J,lll. Ilplf'l8M, Opll8HTllpOBK8. 

IISOJIIIHlll! 001l!8ll A1WHH CIIJll,HO TpelllllHOBaTHX SOR Ha I Hif UOB8pxll0-

CTB (pi!C. 7) llp8J(Tlf'l8CIUI ll0BTOJ)ll8T Opll8HTllpOBKy HSOJIHHllll KOJIH'l8-

CTBa KB.pcTOBO-Cy@)oSIIOIIIIHX /f)opY Ha l IDl-, '!TO HarJD!P.HO yRa8Wl8.-

8T Ha H8ll0CpeP.CTB8HHyl) CBIISI> 3aKB.p0TOBIIIIIIOCTB C T8RT0Hl!'l8CKOll 

Tp8111l1HOB8T00Tl,J). 

C JI.PYr0II CT0p0111i, Cp!IBHHB8/l 118W cooon p11c. 4,5,6,? MIi BB -

P.1111, '!TO H81160JWIJ8l! CT8ll8Hl,J) pa3Jl.POOJl811HOOTB T8KTOH1!'18CKl!Mll 

TpellUIH8MII OOJla,llal7r Ha.1!60Jl88 llpHUOJI.HHTH8 y'!SCTKI! llOB8pxHOOTII T8-

T8p0KOro, K838HCKOI'O IIJJYCOB ll KpllCT8JIJIH'l8CROro ~HTS, OTB8-

'lamtl!8 M8CTODOJ!Oll8Hllll T8KT0Hl!'l8Cl<l!X CTpyRTyp Tp&T1>8ro llOJlllP.KS. 

Ila HX CKJIOHaX y'!SCTKII ll0Bli!IJ811HOI! TpelllllHOBaTOCTll paCllO/UU'811l'Cll SO

HaJll,HO, nepeM8&0BWl8.llCI, C M8H88 pasJI.l)06JlellHliMII yqacTKaMH. TaKll!,f 

o6pas01,1, '18p03 paDllp8P.8Jl8Hll8 80H ll0BliDl8HHOll T8KTOHH'18CKOI! Tp8llll!

HOBaTOOTI! 1111 IIOUM CBll88TI> pa0np8JI.8J18Hll8 KB.PQTOBO-C~SllOlllllil 

qJ()pM HS D0B8pxHOOTB 881411l1 CO CTpyRTypH0-T8RTOHH'l8CKIDI 0Tp08Hll8M 

TappHTOpllll. STa CBIISI, m,ipa&allTCII B TOM, '!TO H81160Jl88 8!1K8.pcTOB8H-
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IIJlMII 0RaSW181J'rC/1 llpl!CBOJI.OB!,18 yqac'l'Kl! T8KTOHH'l8C!OIX llOP.11/lTHII Tp&TI,,-

ero llOp!IP.Kll, a T8Kll8 CWII,HO pa3Jl.POOJl811HH8 T8KTOl!l!'l8CKIDII! TpelltllH8-

MII 8 OHII Ha WC KpWil,IIX. 

CJ18P.OBaT8Jll,HO, Ha pacCMaTpl!Ba8MOM yqacTK8 l!M88T M8CTO llpl[MM 

CBIISI> ll3JtP.Y UOB8J;lXIIOCTIIIIMII KaPQTOBO-C~31!0RIWIIII /f)opMIIMII B CT8-

ll8Hl,J) S!IK8.pcTOB811110CTB B TpellllUIOBIITOCTB IUlll8Jl8&11111BX Kap60HaTHO

cyJU4)aTHWC TOJ!lll, o6yCJIOBJ18H11811 CTpyi<TypHO-T8KTOHB'l8CKIDI 0Tp08Hll8M 

T8ppBTOpBB. ~KHO B TaTapcK1!8 OTJIC>a811M, B CBOI) O'!epe.iu,, H8 llB-

Jllll7l'Cll perBOll8.ll1,HIOOl BOP.OynOpaMII. B Hl!lC llpHC)'TCTBYJ71' BO,ll0np0Hml8-

81ti8 Y'{SCTKII, COOTB8TOTBYJlllll8 QIIJ!l,HO pa3JI.POOJl8HHWI T8KTOHH'18CICII

IIII Tpellll!HaMH 30HaM, no KOTOpw,I B pasBKBIUlTCII RapcTOBO-CY\W/03HOH

llli8 np011ecc11. Ilplf'!8M C B03paCT8.Kll8M CT8ll8HB Tp&IIlllHOBaTOCTII 6y -

,ll8T, Bll,llllllO, B03paCT8TI> ll BO,llOllpOHl!U881oDCTI> llJ)CKHX H TaTapcKl!X 

OTJI0&8Hl!ll, 

3AKJIIJ'IEHHE 

i!3J!Oll8HH08 UOK8811Ba8T, '!TO KapcTOBb18 np011ecc11, paSBllBWllllll8CII 

B IIJ)Olllllll8 l'80J!Orif'l8CKll8 9DOXII npi! 6JlaronpllllTHIIX YCJIOBl!lll( HaXOP.IIT 

CB08 0Tpa&811118 Ha 88MHOII UOB8pxHOCTll B BH,IJ.8 RllpcTOBO-c~8l!OH

IIHX llpOBaJIOB ll npocaP.OK, Ilpll 8TOM C~3HOHHHII P.8/f)opM!IIll!lll,I llO,ll

B8pI'!U71'CII H8 TOJ!l,RO '18TB8P'!'lf'lllll8 OTJI0&811111l, HO H nepe!CpliB8Dilll8 

8aKB.p0TOB8HHH8 ll8C'18HO-rJll!lll!CTli8 KOpeHHH8 nopoP.)I, '!TO cos,11aeT 

H86Jlaronpl!llTllll8 yCJIOBHll .Allll llQUOJII,SOB!lHllll UOP.OOHHX T8ppBTOpHlt. 

IIE'IEPIOIH, AHJI.Pell; IIE'IEPKl!II , llrop1,; 
3AKOilT&llOB, Bwlepllll. 
IlepYCKIII! ymmepcHT8T ,Ka))eJI.PII 
llllllt8H8pHOll l'80JIOI'l!H. 

614600 IlepYI,,.BYJQIP8Bll IS, 
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3BOJII01U,IH IIAJIEOKAPCTOBhlX IIOJIOCTEPI B KAP BO HA THhlX TOJimAx 

TJ:>PHHA, HHHil 

)!SH SH8nHa tiaK'l'OpoB, BnHftl)l!lHX HS paSBKTHe nsneoK8!)CTOBIIX nonoc
,e" B KSp(lOHS'l'BllX OOPOASX meCTH H8~'1'ersaoHOCBllX pahOH8X CCCP. ns
neOKS!)CTOB!le nonOCTH ftBIRIJTCR OCHOBHOh 8 ;4>8KTMBHOR He~T8H8Clll!leH
HOh 8MKOCTI,I). OHH yC'l'SHOB/!8Bll no K8PHY, npoBSl!SM Gyposoro HHCTpy
M8HTS, norno•eHHJUI Gyposoro pac,sopa. 

~PMHPOBSHHe nonoc,eb npoHCXOAHllO, npeHwy•ec,seBHO, BT8Q8HHe 
KpaTKOBpeueHBIIX (AO l MnH.ll8'1') H AnHTellLHIIX nepepllBOB OCSAKOHSKO
nneHHft B 8088 8KTHBHOro BOAOo6M8HS. YCTSHOBneBo Gonee HHTeHCHBH08 
pa3BBTH8 nonoc,eu B QHCftlX p88HOCTRX K8p60H8THIIX nopOA, KOT0Jll,i8 
AnHT8llLH08 Bp&MR Blll!l808QHBUHCI, B ycnOBHRX reOCHHKllllH8JlLHOro '1'8K
TOHHQ8CKOro pellllM8 I! BD8llHOro KOHMST8. 

Kpowe s11•enSQHBSHMR, poc'l'y naneosapc,os11x nonoc,eu cnocoGc,sym, 
npouecc11 CTHBOl!HTH88~H, p&HB88DHreaeTHQ80KOR AOnOMH'l'H38UHH, nepe
KPHCT8llJIM38UHH. Ksn~TH88UHR, OKp&MHeHH8, CyllL~TH38UHft npHBOAftT 
K yweH1>■8HHE 8MKOCTH nonoc,es. OHH P88BHTII DOBCeuecrHo, HO Gonee 
HHTeBCHBHO B TSKTOHHQeCKH 8KTHBHIIX 30H8X. 

llpH DOMCK8X M8C'l'Op0a./1888H Hei,a M raaa B K8p60HSTBIIX nop0118X 
H800XOAHM yqe, 11Cex q,BK!Opos, BllllRl!lllllX H8 P83BHTHe naneOK8pcTOB!lX 
nonoc,eA. 

Kapc,0B11e nonoc,e coAep~a, paattoo6paaH11e noneau11e ecKonaew11e, 
B TON QHCne 4Cl:' He,tiTH H 3H8Qll'l'8nLft08 Koneqec'l'BO raaa /4 /. Uecro
poQeKHft C He~eraaouOCHIINH K8p<!OH8'1'HIINH KOnneKTOP8Mff 11rnpoKO pa-
3BffTII B CCCP. ~K~HBHO" 8NKOCTl,I) B K8p00H8THIIX He~Ter830HOCBllX 
nopo.i,.ax ftBnftDTCft paan11qu11e Kapc,osi.e oonoc111 (nop11, K8Bepu11, aa
KSpcTosaun11e Tpell!l1HII, ne111epacrae nonocra), ttaqan1>ttoe ,i,opwffpoBS
HHe KOTOPIIX npoHCXOIIHnO BO BpeMR nepep11BOB B OC81lkOH8KOnnett1rn npe
Hlly~eCTB8HHO B aoue 8KTll!HOrO BOAOOOweua. 

B IICCn6)10B8H811X K8pOOH8THblX TOD.U PftA8 He,t)TR811X wecropoQeHHl 
PyccKOA, Typaucttoll nn11T, QeprattcKoA, TaniutKCKOll BOB)IHH, DpeAK8BK8-
3CKoro npornoa paanHqaue Kapcros11e nonocrH ycratt0Bnen11 no KepuoDo
wy 118T8pffany, norno11enHJU1 npou!JBOQKOll llltJIKOCTH, nposana11 Gyposoro 
ffHCTpyweHTS. HHT8HCHBBOCTb HX p83BHTHft no nno~Sllff ff rny611ue , paaue
p11 H601111H8KOBII B P83HblX perffOHSX. a,o oOycnoBneuo cneAY~HNH ~K
ropa11H: npO)IOnlll!TenLHOCTbD KOHTHHBHTSnl>HIIX ycnoBHll, TeKTOffHQ6CKHN 
pellllNOII, Kmtwa,ow Teppnopen, COCTSBOU KSp(!OR8THIIX DOPOA. 

Ha OCHOBB H3yQ6HHII nsneoreorpalj)HqecKIIX, naneoTeKTOHffQ6CKHX, nff
Tonor0-$1Ull81ll,ffllX 06C'l'8HOBOK B IICTOPffff reonorHQeCKoro p83BffTHft ffC
cne)IOBSHHIIX paAOHOB BIIA8n8Hll rff)lporeonorffQ8CKHe UHKnll, BKnl)q8IJ!llH8 
B K8pcTOBIIX o0n8CTftX HH~ESUHOHHIIA ff anH3ffOHBllA a,anu. B T6QBHH8 
HHpUl8UHOHBllX 3T8DOB, npo)lonurenbHOCTI> KOTOpllX B8pLHp0B8na O'l' 
wesee I AO IO llnR ner, K8p(!OH8THIIB nopoAII HSXOAHnHCb B 30KB BK
THBHOrO BOAOO<llleHa ff HH'l'BHCIIBHO B11.enaqHB8nHCI>. 

HaHOonee MHTenLROe spewn (OKOr.O IO wnH ne,) cy.ecTBOB8l!H KOR
THH8HT8nLH118 ycnoBHII B naneoreHOBIIII nepHOA Ha reppHTOpHH DpeAKBB
K83CKOro nporH6a (palloH Tepcnoro H CynaeHcKoro xpeOroB). Bepxue
wenosue D3B8CTHRKH He~TRHIIX N6CTOpo11,11eRHII Dpe)IK8BK83CKOro npore-
68 HBT8HCHBHO 38K8!)CTOB8Hli H xapaKrepH3YETCR BIICOKHNH eNKOCTHWIH 
CBORCTB8NH. 

HBHIIBHee MHT8nLH08 Bp811R (uanee l MOH ne,) HSXOAHl!HCI, B ycnOBH
RX HH~EBUHOHHOro BOAOo6UBH8 HHllHenaneoreHOBlle K8p60H8Tffll8 nopo,1111 
H8¢'rftBllX wec,opoa.11euH0 ~epraHCKOII BDSAHHII, OTDHQ8~H8Cft HH8KHIIH K0-

0M8KTOpcKHIIH CBOIICTBSMH /5/. 
TeKTOHHQ8CKHll p&llllll HCCne.11.oBSHHIIX '1'8pp11ropHII BO BpeUR HH~ll!IJlH

OHHIIX 3T8DOB r11Aporeonor11qecKHX UHKnOB 611n paanHQCH. B ycnOBHftX 
reOCHHKnHHSDl>HOro T8KTOHHQBCKOrO P8llll118 BY.808QHB8nHCI> HHT8HCHBHO 
rpet;HHOB8Tll8 BepXHewenOBIIC K8p(!OH8'l'Hlle nopo,!U,1 Dpe,llKSBK83CKOro npo
ra<la. B 00CT880BKB, 6nH3KOR K reoCHHKnHHSnLHOR, HSXOAHDHCI> BO Bpe-
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EVOLUTION OP PALBOKARST CAVITIES 
Ill CARBOIIACBOUS SBRIBS 

Pactore affecting the development of paleokarat cavities in 
carbonaceo\18 rocke of six oil-gas-bearing regions of the USSR 
have been analysed. Paleokarat cavities are basic effective oil
eaturated capacities. They have been deterained according to 
core, einke of boring inetrumente, absorption of mud fiuJ.d. 

Ponoing of cavities occured, mainly, during ephemeral (up to 
I mln years) and long breaks in aedi.mentation in the zone of 
active circulation. •ore intensive development of cavitiee in 
pure carbonaceous rocks which have been leaching for a long time 
under conditions of geoeynclinal tectonic regime and damp clillate 
have beeo deter■ined . 

Beeidee leaching proceeeee of etylolitization, early epigene
tic dolollitization and recryetallization promote an increase of 
paleolcaret cavities. Calcitization, eilicification and eulpha
tization result in reduction of cavities' capacities. They deve
lop everywhere, but more intensive in tectonic active zones. 

All factors affecting paleolcaret cavity development muet be 
taken into ccneideration when prospecting oil and gas in carbo
naceous rooks. 

WR nepepNBOB B OCBAKOHSHOnneHHH BepxuempCKHB K8p(!OH8'l'H118 OTnOaBBHR 
DOAHftTHR TypaHCKOh DnHTII II BepXH6ACBOBCKH8 H3B8CTBHKH H AOnONHTII 
uepr"BYX paAOHOD RpHOR'l'OKO~ DD9)1HRY. BYCOK8R rpe~HKOBS~OCT~ 3?KX 
nopOA cnoco6CTBOB8na HX ffHTeHCHBHONy B11.enSQHB8HffE. 

B ycaOBHRX nna,-,:,Opweauoro pei:Y.118 .!>OpwHpOBSDHCI> K8p60H8THll8 KOn
r.eKTOPII wec,opo:uenen socroqttoR OKpBHHII PyccKoR nnHTII, TBADKCKOR 
H 1)epr8HCKO~ B08)1)1H, 0Tnl'Q81)~H8Cft HC3ff8QKTen1>HOR a.WeKTHBHOh 811KO
CT!,I) , 

~p11Mp0B8HH6 K8p60H8THIIX KOnneKTOpOB BO Bpewft HH~EB!lDOHHIIX 3T8 
DOB rltAporeonorRqecKllX UKKnOB npoHCXOAHDO B paanHQKIIX Kn11118TffQCCKHlt 
ycnOBHRX. B ,ennow, BnBaHOII KnllN8TB K8N69HOyronLHOro, EpcKoro H ue
nouoro nepHOAOB 38KSpcTOEIIB8DHCb H3B8C'l'HRKII, COOTB8TCTBeueo, BOC'l'Oq• 
HOR 0Kp8HHII PycCKOA nna*p1111, TypaHCKOh nnRTII H DpeAK8BK83CKOro 
nporH68. B Gonee cyxow Knnware BNQenaQHBSnHCL sepXR8A6BOHCKHe H3B6C· 
'l'HRKB H AOnONHftl llpHnRTCKOro npornGa H nanaoreHOBIIC K8p60HBTHlle o,
ooaeHHR ~epr8HCKOtt H TSAllllKCKOR BD8Al4H . 

TBKHN o6p830W, ycnOBHft ~opuHpOBBHHR K8!)CTOBIIX KOnA6KTOPOB pacc110-
Tp8BHIIX paROHOB BO Bpewn HH~EB~OHBllX 3T800B rHAPOreonorHQ6CKIIX 
llHKDOB OllnH HCOAHHSKOBII. KeK cneACTBHe 3TOro, H KOnnen,opcKH8 CBO!
CTB8 3THX nopo)I pB3DffqH11. HanGonee BIICOKOBMKH sepXHeuenOBlle K8p60-
H8THll8 KOnneKTOpu ue~TftHIIX wec,opo11,11eRHII Dpe,llKSBK83CKOro npore<la, 
~pwHpOBSBSH8CR B R8H<lonee OnaronpHHTRIIX ycnoBHRX. 0 HBnHQHH Kpyll
RIIX neqepHCTIIX nonoc,ell B 8THX o,ooaeHHRX CBHA6T6nl>CTBYIJT Q8Cftl8 
K8T8CTpo~qecKoe nornoqeHHR npOIIIIBOQHOA lll1)1KOCTH, npoBSnll Gyposoro 
HHCTpy11eHT8 HS rny<!HRy AO 3 u, BNCOKHB Koa.wsiueeRTII DPOAYKTHBBOCTH 
CKB81l!H. 

QopwnpOB8HHe KS!)CTOBIIX nonocren He 38K8HQHB88TCR co cweHoll HB
¢l!EBUHOHHOro 3T808 rHAporeonorHQ6CKOro UHKnS 311H3KOBBIIW. OcHOBllli
llH anHreH6THQ6CKHNH npoueccswn 88 8DH3HOHHOII a,ane ftBnftETCR cnno-
nHTH38UHR, nepeKpHCTSnDH88UHft, pBHH88DHrBH6'l'H~8CK8ft AOnOMHTH881Utft, 
'cnoco<lcTByl)l!llle yBenltQ8HHE K8pCTOBIIX nonocrell, 8 T8Kae KSnl>UHTII- , 
3SUHR, OKpe11eeHne, cynL~TH38UBR, YIIBHl>B8EU6 ftX 8WKOCTI, . 

CTnnonHTll88QHft p83BH'l'8 BO Bcex MCCDBAOB8BHIX K8p60H8THIIX ron
•ax. CTHDOffHftl ftBl!RETCft ocnaGneHBIIIIB 30ft811M B DOPOA6, K HHII o611q
HO npHypoqeBll O!KPIITll6 IIHKporpeuBII C BTOPIQH...1111 nopallR B ... eneQJI
B8HHft /2/. nnoTHOCTi CTHnOnMTOB y»BHl>188TCft OT rBOCMRKnHHBnbBllX 
K nna~pllBHHWI o<lnBCTJUI. 

DepeKpHCTSnlll!BSUHR, npORBDRIJll8RCR B Q8CTIQHOM p8CTBOp8HHI I 08-



pepacnpeA8llBHHH BeleCTBB C yBenHqeuHeM BTOpuqHoR nopHCTOCTH, O!'lle
qeea ooooewec,uo. 6onee TP8ll!HOB8ffl8 nopoll,l,I nepeKpHCTannuaoBUHH 
seal/I! ren1,aee. 

Paeaeanureue,uqecKBH AODOIIHTH38ijHR, 88KJ1Dq81JD,8RCR B 38MBl8llllH 
K8ll!.IUIT8 AOllOMHTOM C o<!paaouauuew BTOpHqHHx nop AOllOWHTHSBUHH , 
oco<!euao X8pBKTepR8 Aliff BepxHeAeBOHCKHX K8p60H8THHX nopOA IlpHnn,:
CKoro oporM6a, K KOTOp!iW npHypoqeuu BHCOKOMKHep8llH30B8HHH8 XllOPHA
HHe B01!,l,1, 

3nMreee,uqecKBH K8D&UHTHS8ijHR, npoHBllR~BRCR B 38DOllBBBHM nop, 
K8Bepe, rpe11111u, CTHllOllHTOB, DBl6P■CruX nonoc,eR KBll&lUITOW, p83BB
T8 BO BC8X usyqeHBHX K8p60ff8TIIHX nopOABX. TaK, eanpuwep, B o<!B8-
•eHHHX BepxuewenOBHX H3BeCTHHKOB no p,qBHTH-Apryu H OAHOB03pBCT
HOII KBp60H8TffOM Kepee PHAB ue~TRHHX wec,opoQenHR UpeAHIBK83CKOro 
nporu6a orweqeeu KBBepHH, nelBPHCTHe nonocru noq!ff aanoneeaBHe 
BTOpuqHHM K8ll&UHTOW. B Kepee BepxeeopcHHX K8p60HBTHHX DOPOA wec
TOPOQ8HHR TaAZUKCKOR BDBAHHH 06HapyKBHH TpellHBH , HHKpyc,upoBBHHHe 
KBll&UHTOII /5/. 

DOllOCTHBR C8AH118HTBUHR -B KBpcTOBHX KOllll8KTOp8X nocne norpyae
HHR MBCCHBB HHZ8 YPOBHR MOPR, Kpowe K8llUHTH38111■, BHpBZ88TCR 
T8KZ8 B DORBll8HHH TBKHX BTOpHqHHX MHH8pBll0B1 KBK 8HrHApHT1 KB8pq, 
XBXU8AOH, DHpHT, rHAPOOKHCllli aenesa . Upoqeocu SaHr8H8TJ!qecKOlt 
cyn&~TH88UHH, OKP8MH6HHR H APyrHB B HCCll6AOBBHIWX paRoaax weuee 
pB3Bll!H, 

TBKHM o6paaow, BnHreH6THqecKH6 npouecc!I C)'1118CTB6RHO H3M8HRDT 
6WKOCTI, H CTpyKTypy K8p60H8THIIX KODD6KTOpOB, HBH6onee HHT6HCHBHH 

aru npoueccu B T8KTOHJ!qecKB BKTHBHIIX soeax, HaJ1Hque npRMoff cunaa 
M8JIAY Tl)6JIIHBOB8TOCT&D H BTOpHqHoff DOpHCTOCfI>D K8p60H8THHX DOPOA 
DOA,BepQ88TCR MHOI'HMH HCCJ18AOB8T8DRIIH / 1, 3/, Be~M anHr8B8TH
qecKHM npoqeccow, o6yCJl8BDHB8DlHY BMKOCTHHe CBOllCTB8 K8p6088THHX 
KOJIDBKTOpOB RBJIR6TCR K8pcTOBHR npouecc B 30H8 HHT8HCHBHOI'O BOAO
o<!M8H8 BO BPBYR nepep!IBOB B OCBAKOB8KODll8HHH. Heo<!XOAHWO o,we -

THn, qfO reppHTOpHH C BHCOKOlt T6KTOffHqeCKOA 8KTHBHOCT&D B npom
ll!l8 reonorHqeCKHe anoXH, X8pBKT8pHayoron DOBHmeHHOR awnnHTYAOR 
HOB6ffDIHX H coapeweHHHX TBKTOHHqeCKHX ,l\BHZ8HHR. CneACTBH6M HHT6H
CHBH!IX HOBeRDIHX nOABHK6K RBllRDTCR B!ICOKHe nllBCTOBHe ABBll6HHR, 
rHAPOXHWHqecKKe H Tepwan&HHe BHOY8llHH B 80H8X T8KTOffHqecKHX napy
menHR, o6ycnBBllHB8Dl)!6 H B H8CTORl!l68 Bpewn 3B0llOUHD K8pcTOB!IX 
nonocreR, )Inn ycnell.BIIX noHCKOB, paapa60T101 wecropoQeeun noneaHHx 
HCKOneewux KBpcTOBOI'O THnB Heo<!XOAHMO ABll&HeAmee HsyqeHHe oco<!ee
HOCT8A p83BHTHR naneoKBpcTOBHX nonOCTeR. 
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PErHOHAJIHhIE 3AKOHOMEPHOCTH P A3BHTHH KAPCT A HA PYCCKOVl IlJIATq>OPME 

061.(EPl<HH, AHllpeK 

Cy6M8pllJlll011aJ11,HW! 3011aJ11,HOCTL 1<8.pcTOnpasmll81illl! Ha PyCCKOI! wtaT-

4)ol)M8 OJip8,118Jlll8TCll CTJJYKTypHC>-T8KTOl!ll'l8CKHM 0Tp08HH8M IIJUlT4)opMY 
Bl(8J!OII H I'80JIOI'H'l8CKHII 0Tp08Hl!811 OT,118.IILHIDC )"18CTK0B pa:lBHTHII Kap

CTB, Ha B0CTOK8 nnaT4!<>pr,a1 38Jl8raJUl8 pBCTB0pl!MlX nopo.11 KOHTpOJ!llpy-

8TCII CTJlYKTYP!lMII BTOporo llOpil.llltB , Ha 3ana,118 - nepaoro, llwcO,llll 

KapoTyDQIIXC/1 nopo.11 BIIT/lllyTU , r.llBBHHM o6pa:30M, B cy6118pllJlll011aJ11,HOM 

HBilpBBJIBHl!H, Ha aana.ite nnaT4)opMU MpcTyJ)TCJI, rJl!IBHIIII o6paaoM , 1<B.p-

60HBT1111e nopo,1111, Ha BOCTOK8 - cyJWl)a.THO-Kap60HaTllll8 II COJIHllll8. 

Cy611IHIJOTHBII 30Ha.llLHOCTL KapcTB o6yCJIOBJl8Ha TBKIIMII 4}aI<TopaMII 

KBK W11J)OTHB/I Jt/lllM!lTll'l8CKa/l SOHBJILHOOTL , cy611IHIJOTHBII CM8HB '!8TB8p

TH'lllllX OTJl0Jt8HHI! (,118JIJJBl!BJII,llll8, B0Jll!OJl8JtllJ!l(OBll8, 038pH0.118,IIHl!KO

Bll8 llll C8B8pe, IIOP9RH1,18, )18JllJBIIMI,HO-SJIJJBl!BJll,llll8 B U811Tpe , J18CCU 

H J18CCOBH,JOi118 Ha llI'8) , I'80JIOI'H'l8CKl!M CTp08HH8M paCTBOpHIIO!I TOJl!ll)! 

(Jip8UMyllt8CTB8HHO Kap60ll!lTllll8 H cyJWl,aTHO-K8p6ollllTllll8 llll C8B8p0, 

118Jl0B118 H COJIHllll8 ll0p0.ll)l Ha llI'8). TBKHII o6pa:301,1, '18p03 I'80JIOI'H'l8-

CK08 CTp08HH8 pacTBOpllWX TOJt!i llpollCXO.ltHT CB0800pBSHB/I yall31<8 

Cy6lllllpOTHOII H Cy6M8pllJlllOl!BJll,HOI! 30R8.IILROCTH K8pcTOnpasmll8HHI! B 

JipEl,118.IUIX PyCCKOII n.naT4)opM!l, 

l13)"18HH8M 3!1KOHOM8pHOOT81! H YCJIOBl!ll pa3BHTHII KapcTa Ha PyccKon 

IIJUlT4)opM8 3aHl!MMI!CL B pB3R08 BpeMII M.A. 3y61111181!KO (1947) , ,n.c .Co

K0.110B (1962), H.B.Po)IHOHOB (1963), l'. A,:.la.KCl!MOBll'I (1963) ,H.A.I'B03-

.118Ulillll (1972). 11. A . CaaapeHCKlll! (!978) , A.r.'hlKllm8B (1979). no MH8-

Hl!ll BBTOpa , BHBJlll3 perHOHaJILIIIIX 3!1KOHOM8pHOCTOI! pa3BHTl!JI KapcTa 

H8o6XO)llll,IO llpoBO,IIHTL Ha 4)<>H8 1'80.IIOrll'!eCKOro, CTJ)YJ(TypHO-T8KTORH

'18CKOro, reo110pt,o.11ormecKoro CTp08Hl!JI T8pp11TOp1!11, KJIIIMBTll'l8CKOI! 

301!BJ1l,HOCTI! H yCJIOBnl! .IIBl!ll8Hl!II no.1138&1HWC BO.II, llpH 3TOM oco6oa BHl!-

1,IBIIH8 C.118.JIY8T o6paTIITL Ha HCTOPl!Jl I'80JIOr1!'18CKOro paSBIITl!/1 HCC.118-

.JIYBMOro p0I'HOHB. 

CBMIIIII! .JIP8BHllllll Kap0Ty1l!lllllllCII OTJIOllllllll/lMII PyocKOll IIJIBT4)opw 

IIBJllll7rCJl B8pX!lepaI,el!cKH8 H3B8CTIIIIKll H ,110.IIOMHTII, 3BJl8r8Dlll!8 B na

'18.IIMCKOM, OpiuaHo-KpeCTl.lOBOKOM, llpe.JtYP!l.lll>CKOM rrpor116ax, BpeCTCKOII 

BIIa.ItHH8 , MooKOBOKOI! CHH8KJIH38. CJ18,IIOBBT8JILHO, pB9Bl!Tll8 KBp60ll!lT

HOI'O Kap0TB CTaHOBIITC/1 BOSMOllllllll y.ll Ha paHH81! CTB,11111! pa:lBHTH/1 

PyccKOII wtaT4)opM!l. CyJWl)a.Tllll8 nopo,1111 llOIIBWIHCL B I'80JIOr11'18CKOI! 

paspe30 11J1BT4)opw B Hllltll8M Op,110Bl!K8 B l.l8HTpa.111,llOll 'IBCTll t.fOOKOBOKO!l 

Cl!R8KJIB9U (Bllrll,IIPHTII) II B8pX!l8ll Op,110BHK8 llll lllll!OM CKJIOH8 Ba.llTHll
CKOI'O l!ll!TB , r.110 Bll8pBll8 lliopi,mpyeTC/1 cym,¢,BTIIUll KapcT. llepeCJIBHBB

llll8 ,110.IIOMaTOB II rHllCOB Cp0Jlll8I'O II B8pXH8ro Op,IIOBHKB 003,118.171' llpe.11-

nOCIIJIKH )VIII 4)ol)MIIJ)OBBIIHII cym,¢,aTRO-KBp60H8THOro TIIIIB KBpcTa. ~op

J.!llJ)OBBIU!8 COJIIIHOI'O Kap0TB C.118.JIY8T CB/13BTb C HBKOn.118llH8M TOJl!ll C0-

.1181! B Cp0,!1118ll ,118BO!l8 B 3BIIB,llllO!I 'IBCTll t.!oCKOBOKOI! CH!l8KJIH3U l! B 

B8pxll811 )18BOH8 - B npllIIIITCK014, .ll)l8rrp0BOKO-,l(OR81.lKOM rrporH6ax . Me.110-

BOI! KapoT pBSBIIJIC/1 B CB/131! C HBll0n.118Hl!8M B ll03,llll8M M8Jr;/ llll lll'O

-SBllB,118 IIJIBT4)opllll MOlllllliX T0.111!1 lll!C'l8I'O 118.IIB, CJI8,IIOBBT8JILHO, K HB

'IBJIY llBJl80I'8Ha B JipEl.118.IIBX PyccKOII n.na'ajlopw o4)oplll!p0BBJll!CL BOB 

OCHOBllll8 JlllTOJIOrll'l8CKll8 Tllllli KapcTa: KBp60RBTIIIII!, cyJWl)a.Tlllll!, 

cyJWl)a.THO-Kap60HBTIIIII!, M8JIOBO!I , COJIIIHOI!. 

no 110pe HBKOn.11eRH11 pacTBOpllMIIX ropHUX nopo.11 H HX nOCJ1a.QYD11ero 

38KapcTOBHB!IJillll B re0.11orH'!8CKOW pa3p038 PyccKO!I IIJUlT4)op1oti o4)op

llllp0BBJICII pll,ll aru<apcTOBIIHHIIX ropH30HTOB (pl!C. l) . HB1160Jl88 pa3Bll

TIIMI! KBR no n.ll0018JJ.II, TBK B no l40!JIHOOTH paCTBOpl!MIIX I'Ol)IIIIX nopo,11 

IIBJIRllTCll ~OD8Jl8030ACKO-IUIJl8090ACKll8 3WWp0TOBBIUlll8 rop1130HT!I. l1cxo

.llH 89 IIX pBCllp0CTJ)BH8HHII T8ppHTOpl!ll IIJIBT4)opMU IIOltl!O ll0.lij)BS,118JIIITL 

Ha ,IIBll OOIIIIIPHIIX p01'1!0RB - BOOTO'!IIIIA H 3BllB.IIIIIIII, rpam!Uy 148Jt.llY HIIMll 

llp0B8CTB no Slllla.ltHO!I OKOH8'!HOCTB 38Jl81'BIIHII ll8PMCKHX pacTBOpllMIIX no

po,11 I! Jillllll, B pal!OH8 BepX118BOJlltCKO!I paBHHHU rpaHl!LlB M8ll.llY perHOHBIIII 

6y~8T COOTB8TCTBOBBTL I'pallllU8 38Jl8raHJIII 0p,IIOBHKCKIDC Kap60R8TIIIIX 

REGIONAL Hl!GULARITIES OP RUSSIAN PLATPOIUI K.IHST 

Submeridional zonation or karat process manifestation of 
Ruaaian Platrora ie detennined by both structural and tectonic 
structure of the platform on the whole and geological structure of 
its individual parts subjected to karat. On the east of the 
platform bedding of soluble rocks is controlled by the second 
order structures, on the west - by those of the first order. Karstic 
rocks outcrops are stretched mainly in submeridional direction. 
Carbonate rocks are ksretified on the west, sulphate- carbonate 
and ealif'erous - on the east. 

SUblatitudinal zonation of karat process development is 
conditioned by the following !actors , such ae: latitudinal 
climatic zonation , eublatitudinal alteration of Qu~ternary deposits 
(diluviel , Cluvio-glacial, limnatic glacial - on the north; 
morainic, diluvial-eluvial in the centre; loess and loess-like -

on the south) , geological structure of soluble thickneee(chie!ly 
carbonate and sulphate- carbonate on the north , chalk and sali
feroua - on tbe south) . Thus, sublatitudinal and submeridional 
zonation of karat process manifestation ot Hussian Platfonn is 
controlled by geological structure of soluble rock thickness. 

nopo.11 B npe,118.IUIX MOOKOBCKOII CHHBK.111!311. BooTO'llllill pernoH XBpaKT8p1!-

3Y8TCII 3M8rBHH8M M!IKCl!MYM TpeX aru<apoTOBBHIUIX rop1!30HT0B OJll!Oro 

DO.II JIPYrl!M: nepwcl<Oro, Mp60HOBOro, )IODOIIOKOro. Ila 60Jlbll:91t ire qec

TH ero llJIOOl!l)lll 3BJl8rallT TOJibKO Kap60HOBIIII H nepl.lC!Olll 3aJ<ap0TOBBHllli8 

ropH30HTII . BOJ!bUIHM pB3HOo6pa311811 3ru<apcTOBBHIIIIX ropll30HTOB XBpaK

T8l)H3y8TC/I 3anB,IIHUII perHOH, B l1J>8,118J!ax KOTOporo 3BJI8rllllT pacTBOpH

MU8 llOp0.11)1 Ol),IIOBHKB , CHJIYPB, ,118BOHB, KBp6oHB H ll8pM!I, TllKIIM o6pa-

30M , npaKTll'l8CKII Ha B08!1 llJIOlll!l.llll PyCCKOI! IIJIB.'l,}lopMU BOTpe'lllllTCII 

pBCTBOpHM118 ropH118 nopo.1111, O,IIHBl<O, aTO H8 03HB'lB8T, '!TO BC8 OHi! 

DO.IIB9PJt8llll B HBCT0/111188 Bp0MII KapcTOBBHl!Jl. Ha 60J1!,11J8II '!BOTH TeppH

TOl)UH !UlpcT pa3BllBBJICII B IIJ)Omllli8 re0.110rll'l8CKH8 anoxR. COBp011811Hll8 

KapcTOBll8 npoueccu pB3B11BaDl'C/1 Jlllllll, TBM, r.110 paCTBOpR11118 ropJl!l8 

nopo.1111 BUX0.11/!T Ha llOB8pXHOCTL Kiili nepeKpUTH B0,110llp0Hlll.lB8MUIIH '!8T

B8PTl!'!HllMII OTJIOll8HllllMll (pi!C. 2) • 

'l8TB8PTll'IHlill llOKpOB KBK .118.JlHHKOBOI'O ( C8B8pHW! 'IBCTL ll.llBT4)opwll) 
TBII H H8Jl8JlllJll(OBOI'O (IIKllllll qacn 11J1B.T4!<>pw) I'8H83HC8 CJiymlT CB08-

06pa3111111 peryJIIITOpoM ll0,119811110I'O CTOKB, o6ecneql!BllDIIHII paBHOM8pH08 

llOCTYllJl8HH8 ll0)138MHHX BO.II B S8Kap0TOBBIIIIIIR ropHSOHT . llMeCT8 0 T8M 

B nOHl!lt8Hl!JIX )IOJl8,lllll!KOBOI'O pe.,a,e<l,a IIOll!HOOTL '18TB8PTH'!IIIIX OTJIOJt8HH!I 

COCTBBJlll8T 200-300 11, '!TO IIBJlll8TC!l Cytll8CTB8Hlllll4 llpeIIIITCTB118M )VIII 

pB3BIITII/I KBpcTa cor.llBCHO C0'!8TBHl!Jl Jll!TOJIOrllH KBp0TyDIIHXCII nopo.11 

( Kap60HaTIIIIX, cyJWl,aTIIIIX , cym,¢,BTHO-Kap60HaTIIIIX , M8JIOBUX , COJIIIIIIIX) 

B rBH83HC8 'l8TB8PTH'IIIIIX OTJIOJt8HJ!A Bll.ll8JIRl7l'Cll pal!OHU pa:lBHTW! !Ulp

CTB (pl!c. 2) , 

b0Jll,IIJ08 BJlllllHl!8 Ha pa3B11TH8 KapcTa OKB3UBB8T I'80IIONOJIOI'H'l8C

K08 CTp08Hll8 IIJIB.'ajlopllll , KOTOp08 o4)<>Pllffp0BBJIOOL DO.II BJIWlllll8ll CTJ)yK

TypH0-T8KTOl!ll'l8CKOI'O CTp08HHII , COBp0118HHllX BBPTHKBJILIIIIX .1111Hll8HHI! 

3811110!1 KOpll I! llllOI'O'll!CJl8HHllX M8.T8pHKOBUX OJl8~8H8llllll. llal!60Jl88 6Jta
I'Ollpll/lTllll8 yCJIOBIIH )VIII pa:lBHTl!/1 KB pc Ta COS,118.m'CII TBJ.4, r.110 llOJIOltl!

T8Jll,llll8 4)opi,!U pe.,a,e<l,a 98llll0A ll0B8pxHOCTH IIBJlllllTC/1 0Tpall811H8M 

CTJ)YJCTYPHO-T8KTOHll'l8CJtOro CTp08IIHII TeppHTOl)IDI, Ha y'!BCTKBX , r.110 

nOJIOl!l!T8JILllll8 4)opw pe.Jlb8Cl,a 3811110!1 llOB8l)XHOCTH llpe,IICTBBJIRllT co6o!I 

OCTBTO'!llll8 Jl8,llll.l!KOBll8 BICKYMYJIIITIIBIIIIB o6pa30Balll!f! pa:lBIITII/I KapcTa 

3BTPYJIHBHO, a B11or.AB n HBB03IIOJtHO • 

KJ!HllaTH'18CKll8 yCJIOBH/1 pa:lBHTII/I KapcTa PycCKOI! IIJIB$pMU yrpi.

lllBllTCI! C C8B8pB Ha llr KBR B CBIISH O yr,13RblD8Hll8W KOJlll'l8CTBB OCB,11-

KOB, TBK H C yB8Jlll'l8HH8M .11~a BJIBllHOCTH B03.JIYXB H yCIIJl8HHll cno

co6CTBYJI!IHX l!Cll8p0Hl!ll B8TJ)OB, ilaR60Jl88 6.llarollpl!IITHIIB KJIB.IIBTll'l8CKl!8 
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PHC. l. CX8MaTH'l8CKaJI KllpTB paCllJ)OCTpaH8Hlll! ,!!OM63030l!C!U!X 38-

KllpcTOB8HllliX I'OpH30HTOB Ha PyccKOl! nna$pM8. l'paHmni 38Jl81'aJlllP.: 

I - COJI8l! Ilp8Hl,(yllt8CTB8HHO D8pMCK01'0 H ,!!8B0HCKOI'O B03paCTOB ; 

2 - cyJU4,aTHWC H D8pGCJl8llB8H.l!Jl cyJU4,aTHllX H K8p60H8TIIHX nopo,11; 

3 - Kllp60HaTHllX nopo,11 Op,!!OBBRCKOl'O, Cwtypal!CKOI'O, ,!!8B0HCKOl'O, 

KB.p60R0B0.l'O , D8pMCKOl'O B03paCTOB. Y'IBCTKH paCllJ)OCTpaH8HWI 38KB.p

CTOB8HHWC ropH30HTOB; 4 - Op,!!OBHKCKOl'O; 5 - Op,!!OB!IKCKOI'O H CllJIY

pBllCKOI'O; 6 - Op,!!OBHKCKOI'O , CwtypHl!CKOI'O, ,!!8B0HCKOI'O; 7- Op,!!OBIIK

CKOI'O , CwtypHl!CKOI'O, ,!!8BOHCK01'0, D8p!.!CK01'0; 8 - Op,!!OBIIKCKOl'O H 

,!!8BOHCKOl'O; 9 - ,!!8BOHCKOI'O; !0 - OpJIOBHKCKOI'O, ,!!8BOHCK01'0 H KBp60-

HOBOI'O; ll - ,!!8BOHCK01'0 H Kap60HOBOl'O ; 12 - KBp60HOB01'0; !3-,118-

BOHCKOl'O, Kllp60ROBOI'O, nepMC:Koro; 14 - Op,!!OBHKCKOI'O, J18BOHCKOI'O , 

KB.p60HOBOI'O, D8pl,ICKOI'O ; !5 - Kap60HOBOI'O,D8J)MCK01'0, 

YCJIOBW! C03.!1!11JTCR B C8B8pHWC, C8B8p0-381!a,!!HliX , neHTpa.l!I,IIHX H BOC

TO'IIIHX pal!OHBX PyCCKOl! D.11a$pt.!!,1, OC0081!HO B Ilp8J18JI8X B03Blllll811Hl,[X 

Y'!8CTKOB I.IOCTHOCTH, 06yCJIOBJI8HHliX H8Jill'IH8M DOJl<>al!T8JIJ,IIHJC T8KTOHil

'18CKHX CTPYJ<'l'YP, I'.!18 Ha6./11Ul88TCR 830RaJII,H08 yB8J!B'l8Hil8 OC!l,llKOB, 

ll031'0My, Cytl8CTBy8T B03MOlll!OCTb OO'h8,!!IIHl!Tb DO.II 3I'H.!10l! CTPYK'l'YJ)HO

T8RTOHIN8CKOl'O CTpOOH.IIRIJIOl'll'l8ClcyD new, BC8 , BK.,'ll)qBR KJmMBTH'l8CK,,e 

yCJIOBHR p!l3BHTllR KapcTa. Cornacuo IIIHPOTHOl! KJIIDJ8TlN8CKOl! 30HllJII,HO

cTn HB PycCKOl! IIJlaT<l)O_pMEl BN,ll8JlRllTCR TPH o6.naCTH paSBHTllJI KapcTa 

(pnc.2) ; IlpH H361lTO'IHO.U (I), HeycTOl!'ll!BOM (II), H8,!!0CTBTO'IROM (W) 
YBJ!8,'lH8HltJI. 

Ha PycCKOll lllIB$pMB pacTBOpllM!l8 ropHY8 D0p0.!0i BllXO.li,'IT na D0-

B8pxHOCTb l'JIBBl!!IM 00pa30M DO nep1f4,ep11RM OTPHnaTMbllliX ll DpHCBO.llO

BllX '!aCTRX ROJ!a.;!TMI,HWC CTpyKTyp <WR.I!Bl,18HTa, K OC8BYM tJaCTJ!M OT

plll!BT8Jlhl!HX CTPYRTYP (6BnTHl!CKOll, MoCKOBCKO!I, Ilplll<BCDH!ICKOl! Cllli8-

KnK3, )l.HenpOBCKO-)lOH8UKOI'O npor116a I! K HaH60Jl89 norpyxelllillM IXH!l.\l 

ff BOCTOt!llliM KpWibl!M BOJII'O-Ypa.l!I,CKOll BHTIIKJlll31l npeypot!8Hll 3WI9&11 

IUIM810!0ll COJIH. 

IlOCT8D8HHOO norpyx8HH8 KpHCTB1LJlllt!8CHOI'O ~aMeHTB PyCCHOll 

MB~ K BOCTOKj', llcy H C9B8p<>-BOCTOKy BO MHOl'OM OOyCJ!aBJ!llBBeT 

C00THOID8HH8 BllX0,110B pacTBOpl!UWC l'OpHllX nopo,11 Ha D0B8pXHOCTb C no

pl!JlKOM T9KT0Hll'l8C_Kl!X CTPYKI'Yl', B npe.ne= KOTOpllX OHII 3M8ram'. 
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PHC. 2 . CX8MBTl!t!8CKBR KB.J)TB pa3BHTllJI Hape Ta HB PycCKOll ll/lBT-

4K>p1119 . KOHTypll 38JI8I'8Hllll paCTBOpHMHX ropRWC nopo,11: l - cyJU4,aTHO

-Kap60l!llTl!H8; 2 - cyJU4,aTHY8; 3 - KB.p60RaTl!H8; 4 - M9JI H M9JIO

D0.!IOOl!H8 ; 5 - COJIH, 3aKB.pcTOB8Hllli!I MBCCl!B D8pGiqliT: 6 - D8CKl1MII , 

cynecmm, BB.llyllllHMll cyrJIIIIIHBMII, BO,!!HO-JI8JllillHOllliMH, <l>imBHOl'JIIUVi

aJII,l!HMll II 038pHO-JI8,!!Hl!ROBHMll D8Ct!BHliMI! OTJI0!!8HllllMII; 7 - 1,'.aJIOMOlil

HllM '18XJIOM 3JillBIIB.Jibll!D( OTJI0!!8HH!I; 8 - aJIJillBllaJII,ll!ll,m II 4>,,mB11orJIR

UIUUlbll!iYll OTJ!Ol!OOHlll!MII 3Bl!JUlOBliX paBRllH ( D8CKH C rpaBB8M ff l'8JIJ,

KOI!); 9 - 0TJI0ll8HIDIMl! 4K>pMllpyIIIll!Mll .!IP9BH11!1 Jl8,lllilIKOBllfi pe~ 

(JlHenpoBcKllll H )lOH8ltKlltt .R311Kl! OJI8,!!8H811H/!) - BMyllllli8 Cyi'JIHIIKII C 

llJ)OCJIO.RMll D8CKOB H D0.!ICTHna8M!l8 fiO)lMOp0HHllMH <l>imBIIOI'JIJlllllBJII,HIIMll 

D8C'laJ!HMII OTJ!Ol!t8H.IIIIMK; !0 - llJIJ!IIBl:aJll,HW411 H 038pHO-llJIJ!IIBl!aJILl!H

MH OTJIOS8Hlll!Mll B JIOJIIUlllX KpyDHWC peK; II - JI8CCBMII , Jl8CCOBl!,!!Hli

Mll cyrJIIIHK8MII, cynec/lldH; 12 - 3JIDBH8JII,H0-,!!8JIDBll8JIJ,HllMII OTJIO:ite

l!ID!WI pB3JIH'IHOl'O COCTana; 13 - 138J1YHHW,111 cyrJIHHKaMII c npoCJiamm 

JI JIIIBSBMH neCKOB H cynecell, BO,!!H0~8,lllilIKOBllMH , <l>imBHO l'JIIIUIIMI,

Hlll,IH 11 038pHO-JI8,!!HHKOBIIMII neC'IBHllMII OTJIOJ!18Hl!lll41!; 14 - MOpcKID41! 

II 8JIJlllBP.8Jll,H0-,!!8JII,TOBllMll OTJl()g8HIIRMl! l]pm<aCDJl.R ( TOJDllll l'Jllm C 

JIHH3B>ll! D8CKOB II cynecell). I'pairnuu: 15 - M8Jl.lll' pGl'llOHW,111; 

16 - 06JiaCTIIMH; 17 - yqacTKBMII pa3BHTIIJI HapcTa. 

Ila 3BDB,!!8, B U8HTp0, Ha C8B8p<>-3BDB,!!8, IOl'0-3BDB,!!8 lllIB$pMll 

BllXO.!Oi paCTBOpl!MIIX ropmvc nopo.11 HB DOB8pXROCTL o6ycJIOBJ!81!H. rJiaB

HllM o6pa30M, H8Jil!'lll8M CTPYKTyp nepnoro DOP/l.llKII Il OI'paffi!'IIIBBDTCR 

OTM8TK8MII KpRCTMJill'l8CH01'0 <f;yll.ll8lt.8HTa OT O .!10 2 KM. 0,!!HB JIOJIOCB 

Bll.X0.!10B HB D0B8pXHOCTI, pacTBOJ)IMDC ropmvc nopo,11, OpH8HTIIJlOB8HH8l! 

C-D, qacTH'IHO cs-m II C3-IE, DpOT.RHYJIBCb B,110/lI, 38IUUVIOil OHOH8'1-

HOCTII MOCKOBCKOll CIJH8K,'Il!31l, Jlpy1'8J! , Opll8HTIIJlOBBHH8l! C3-ffi , Ha C8-

B8pHOff OKOH0'1ROCTn 3-B DpoXO.!l}IT '18p83 BopoHOl!tCKJ"l BHTIIK.llll3y ,)l11en

poBCKO-.[IOH8UKYJO BDB.I!P.HY, naJITH.'!CeyD CIDl8KJDl3y. 

0cTpOBH08 aanara,ne pa.:TBOpHl,1lX l'OPHllX aopo,11 l:lole8T MEICTO B npe
Jt8JlaX lloJirO-YpaJII,CKO:l a!ITlil<,l:1311 , ne11opcKOii Cllll8~'1J131l , TID&U!ll, 

IlpH'18pH01.10pcKOII BllB.!tlllill, Ee.11opycCKO;! BHTlll(Jlll31l, Ha yqaCTKB.JC COVl8He

RIIII Ma$pMll llpa)1)(4pITaTCKlW npoi:--,1601&. Il!iXO.ll),I pBCTBOp;n.!!lX nopo,11 

npnypoqel!H K CTPyKTyilBl,I BT0p01'0 DOp!l.I!KB (TO!CMOBCKO~ , l!HryJl8BCKO

-Ilyra'l8BCKOMy ' TarapcHOMy' nept.!CKOMY. 6a:mrnpcHOMY CB0,!!8M II .!IP·) • 
B Dp8.!18J18X KOTOpYX KpllCTa.JIJlll'l8CKllll. ~Bl,IJHT n.r.a$p!.!ll 38JI81'88T Ha 

l'Jiy61ll18 l-2 KM. 

CornacHO BJIIIJIH1ll! CTpYKTypHO-T8KTOHH'l8CK01'0 CTp08HllR DJIBT<f,OpMll 

l'.B paCDp8Jt8Jl8!!l!8 BllX0,110B H8 nonepXHOCTb, B 30HY KapcTOBBl!ll.R , pacT

BOpl!!JWC ropHWC aopo.11 Bli.!18.100d )Ola perilOHB pa3B11Tll/l KapcTa (p1,c.2). 



B nepBOM pa3BHTH8 KapcTa o6yCJIOBJl8HO BWCO)l!ll,Ol 11!1 IlOB8pxHOCTb pacT

BOpm.wc ropllliX nopO,Il, KOTOpue KOHTp0.1111PymcH T8KTOHH'l8CKl!Ml! CTpyK

Typaw! nepnoro IlOPH.JlKa, Bo BT0p0M ( 6 ) - KapcTOnpOR:BJiellllH o6yc

JIOBJ18HII BWC0,Jl8MI! Ha nonepXHOCTI, pacTBOplWWC ropHWC nopo,Il ,KOTOpua 

KOIITp<lJlllpymCH T8KT0111f'18CKl!Mll CTpyKTypaMII BT0p0!'0 IlOjlll.Jll<B.. 

COOTHOOl8Hll8 BWCO,JlOB Ha IlOB8pxHOCTb paCTBOpl!MllX ropHllX nopo,Il II 

T8KT0111f'!8CK!IX CTPYJ<TYP, OCJIOlllllllDit1llC KJ)IICT8JIJIH'l8CKl!l! ~8HT 

IIJia'l$)pMli ~8JIOM COOTB8TCTBY8T CKOpOCTHM H 3Haicy COBp0t.llHHllX 

B8PTIIKaJll>HllX T8KTOHll'l8CKIIX .JOJ1m8ID!ll . Al!H 3Wl8JlROll '!aCTH IIJia'l1J)op

Mll , r,Jle BllXOJUi Ha noaepx.HOCTb paCTBOpRMIDC ropHllX nopo,Il KO!!TpOJW

pymc11 T8KTOHH'l8CKl!Mll CTpyK'rypal,Ol nepaoro IlO,llfl.lll(a ua6JIJll{aaTC1! 

Il0,JlHHTH8 yqacTKOB pa3BHTKH KapcTa co CKOpOCTI,D OT 2 ,JlO 4 Mll/!'O.Jt, 

'!TO cnocOOCTByeT ero HIIT8HCRBHOMY pa3BIITHI), OnycKaHM 3,Jl8C!, xa
paKT8pHII , rJiaBHIIM 00pa30M JVIII C8B8p0-BOCTO'IHOll OKOH8'1HOCTII t.!OCKOB

CKOl! CIIH8KJlll3U, 

Al!H BOCTO'IHOll llOJIOBilllli IIJia'l$)pw, SaHHTOll Il8'10pcKOA CIIH8KJIH30II, 

TIIM!lHOM, lloJiro--YpaJII,CKOlt aHTKKJll!llOll , IlpKHacllllltCKOll CHH8KJlll301!, B 

np8,Jl0JlllX KOTOpwc yqaCTKII BWCO,IlOB Ha noaepXHOCTb paCTBOpl!l,IIX no

p0.ll KOHTp0J111pymc11 CTpyKTypa!,!ll BTOporo IlOPl!JlK8 xapaKT8pHO ony

CK811118 CO CKOpOCThD 2 - 6 , a Ha Tlll48Jl8 ,IlO 8 l!W!'O.Jl, 0,JlHaKO, Ha

JIB'lll8 BUCOKO npHllO,JlHHTUX T8KT0111f'18CKHX CTpyHTyJ) BT0p0!'0 Ilop!IJllta 

C03,Jlll8T 6Jlaronp11HTHll8 yCJIOBRI! ~ pa3BHTIIH xapcTa. 

CJI8,Jl0BaT8JlbBO , Ha.llB'lll8 HJll! OTCyTCTBH8 COBpeM8HHWC B8PTHKaJllr

HWC T8KTOHll'l8CK!IX .JOJlllt8HHll TO!'O WIii HRO!'O 3HaKa ama H8 Onp8,Jl8Jl/l-

8T yCJIOBIIH ~ pa3Bl!TIIH KapcTa. CKOpOCTI! COBpehl!HHIIX B8PTHKaJII,

HIIX .JOJHJ:8111!1! 6Y]I3T Onp8,Jl8Jll1Th 3TBDOCTb KapcTOIIpOHBJ!8HHll Ha 

KOH!!p8THIIX yqacTKIIX, Ilpl! perHOHaJ!bHII.X IICCJl8,Jl0B!IHJ!HX OHi! ,JlOJm!W 

paCCMaTpi!BllTl,C1! B COBOKYIDiOCTII CO CTpyHTypHO--T8KTOH1!'18CKllM CTp0-

8Hll8M T8pp11TOpllll . XOTH , H8COM118HHO npi! npao6Jla.JlaHnH BOCXO,wlllll{X 

C0Bp0M8HHIIX T8KTOH1!'18CKIIX .JOJD8Hl!ll 3aitapcTOBHBallllll 6yJJYT ll0.JOJ8:lr

ll8HII 60J11,111118, K8K no IIJIOllla.llll, TaK II B paape38 Ma.CCU pacTBOplll,IDC 

nopo,Il , H8ll8JIII 118 yqacTKIIX C HIICXOJllllllll)m .JOJ!lll8111111J411 , 

3AKJID'IEHIIE 

TaKRM 00pa30M, B np8,Jl8JUU PyccKOI! IIJia$pMII Mil ,JlOJIZllli paccwT

pRBaTb .JOl8 3aKOH0148pHOCTH o6111aro Il0jlll.Jll<8., Blll!IIDI(ll8 11!1 YCJIOBIIII 

pa3BIITIIH Kal)CTa. Bo-napnwc, C'l'P}'KTJI)HO-T8KT0111f'18CK08 CTp08Hll8, 

BO-BTOpUX, 4>11s11Ko-reorpa4)H'18CKaH 30HaJll,BOCTb. 0T,Jl8JlbHll8 g>opMH 
1IpOHBJ!81111H KapcTa 6yJJYT Onp8,Il8JIHTbCH K8.K JIIITOJIO!'O-reOJIOrH'l8CKl!II 

CTp08Hll8M pacTBOpllMWC TOJl!II, TaK H JIIITOJIOrH81! H r8H8311COM Il8p0Kpll

B8.llllllX HX '18TB8PTH'IHIIX OTJl0Jl8111!1!. 

Cor.nacuo OC008IOIOCTHM CTpyKTyPHO-T8KTOH1!'18CKO!'O CTp081111H IIJiaT

g>opMll B cy6Mepll,lll!OB8J!I,H014 BanpaB.1!8Hl!JI oua ,Jl8JIBTCII Ha ,JlBa o6ampHWC 

perHOHa pa3BIITIIH .KapcTa: BOCTO'!Hlllt II aana,iuwJ!. B BOCTO'IHOM per110-

H8 aanerrume pacTaopHMWC ropHWC nopo.Jt B npa,Ilamu 6aa11ca KapcTOna

HWI o6ecna'IH»a8TC1! aa C'l8T T8KTOHH'l8CK.HX CTpYJ(Typ BTOporo nop11.11-

J<a , a B 38lla,l!HOM - CTpYJ<TYP nepooro IlOPH,IIK!I, Ilpit'18M, BUXO)Ui pacT

BOPl!MIX ropHllX nopO,Il Ha noaepXHOCTb BUTllflY'l'll, B 60JWlll!HCTB8 CB08M 

B cy6Mepll,lll!OHaJ!bHOM mmpaBJI8HHll. F.cJIII B aan8,JlHOM perHOH8 Hape~ 
CH rJiaBHHM o6paaOM Kap60HaTHll8 H M8JIOBU8 ll0p0.ltli, TO B BOCTO'IHOU

cyJU4,aTHO-Kap60HaTHll8 II C0Jll!Hll8 =· CJI8,Jl0BaT8JlbHO cy6wep1I

,Jlll0HBJ!I,H8H 30Ha.lll,BOCTb KapcTOnpOHBJielflll! Onp8,Jl8JIH8TCH K8K CTpyH

TypHO-T8KTOHH'l8CKl!ll CTp08Hl!8M IIJla$pM!l B 1(8JIOM, TaK II r80JIOrH

'18CKIIM CTp08Hl!8M OT,Jl8J!I,HWC yqacTKOB pa3BIITlllt KapcTa. 

Cy6mllpoTll!IH 30Ha.lll,HOCTb KapcTOnp0HBJ18111!1! 11B PyccKOII IIJla$:plEI 

o6yCJIOBJl811!1 T!IKIIMII giaKTOpaMII K8K owp<>THaH KJIIIM!lTII'l8CKaH 30KaJ!l,

HOCTb, pa3H000pa3B8 II cy6111Hp0TIIBl'I CIIBHa '18TB8pTll'IHHX OTJIOK8IIIIJI 

(OT ,i>JIDBIIOrJUIItll!IJII>HUX, BO)tHOJl8)tHKHOBWC, osepBOJI8,JlHIIKOBUX 11B ce

B8p0 , '18p03 M0p0HHll8 H ,Jl8JIIIBl!8Jll,HO-aJIIIBHaJ!bRH8 B 1(88TpaJ!bHUX 

'IBCTIIX ,IlO Jl8CCOB H Jl8CCOBllllffW( cyrJIIIHKOB Ba nre) , r80JIOrH'!8CKIIY 

CTp08Hll8M pacTBOpHMOll TOJ!IIIH (npem,;yu18CTB8HHO Kap60HaTHll8 H CYJll,

gJaTHO-Kap60HB.THH8 reOJIOrit'18CKll8 pa3p03U Ha cenepe , hl!JIOBU8 II 

COJIHHll8 11!1 Dre), TllKllll OOpasOM, '18p03 r80JIOrH'i8CK08 CTp08Hll8 

pacTBOpl!MllX TOlllQ np011CXO.Jl!IT CB0800pa3HaH YJ!113Rll cy6mllpoTHOlt II 

cy6MeplUlHOHaJ!bHOll 3011!lJlbHOCTII KapcTOnpOHBJI8Hl!lt B np8,Jl8JlaX PyCCKOA 

IIJla$J)MH. 
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CIIEJIEOPEHE3 11 3BOJIIOU1151 3EMHOVl KOPhl 

roPBVHOBA, Knapa A .. HAKCHHOBH'I, HH KOnaR ['. 

ne~ep11 TIO/IB1IJIDTCH Ha paHH8M 3Tall8 pa3BHTHR 38MHOll Kop11.B ne
PllOA aJ<THBHOI'O M!ll'MaTll9M!I HS 3eMJie B JiaBOB!lX DOTOKBX B03HIIK8DT 
TYHH8Jll! ll ra90BU8 nysllpa.B YCJIOBWIX DepBll'IIIOtt BTMOC4J8p11 rJl8KHC
JIOTH08 BllB8TPl!Bllllll8 conpoao~a8TCH qx:>pMIIJ)OaaHll8M TIOJIOCT8 B Cll
Jll!K8THIIX nopo,11ax. KapcTOBOIIY CD8JleoreHesy IIP8.!Uil8CTBY8T DORBJI8Hll8 
r11Apocdlepu,6aoc¢ep11 ll OCB)IO'U!OII 060JIO'IKl'l 38Ml!O!I KOpll , B COCTBB 
KOTOpoft BXOART Kaj}(lOHBTH118,CyJD4iaTHll8,r8JIOll,llHll8 OTJIOX8HHR. 

CDeJieoreuea,oco6eHHO rllAPQT8pMOKBpcTOBHlt,aKTHBll3HJ)Y8TCH B 
3DOX11 ropoo6pasoB8l!.HR , 1<0r,11a K8pcTYDQ1!8CR nopoJU,1 DOTIBAaDT B 30HY 
rll)JJlOreHesa .B pesyJll,TBTe cneJieoreHeaa aBOJIDURJI aeMHoll Kop11 npa
o6peTaeT IIPHHUIIIlllaJlbHO H0B118 qepr11: I/o6pasymcH IlOJIOCTH,KHOr,11a 
3HliqffT8Jlbl!WC o6b8MOB,B03Hm<aDT oco611e Bl!Jll,I TIO)l38MHOI'O Jll!TOreHesa , 
aospaCTaDT ~HIie H80Aff0p0AHOCTH TOJIDt; 2/l!A8T npouecc B9BH
ll.OA8ttCTBHR II BSaJIMODJl(llilll<HOB8H1lR rll,l\l)Oc(tep11 , BTMOCq,ePII , 611~p11 , 
aHTponoc¢ep11 II S8MHOJI KOPll , CM8~81U18 II YCJ!Ol!H8HH8 IIX rpai!lll.l , ~o 
npHBOAHT K KOH!.18HTpa!UUI Il0A38MHOI'O CTOKB,f,opw!poaaHIID qo.u.aeMHott 
8TMOC4J8p11,np11cDOC06J18Hl!D llW3Hll K DO,ll,38MIUIM yCJIOBKRM; 3/3K30reH
Hll8 reoJ1or11qecKKe npo1.1eccu:apoaHOHH11e,rpaaHT8!.lllOHH11e,rJIRLlll8Jl1,
Hll8 ll APyrHe CM8i!llll)1'CH ar.ny6b MSCCllBOB. 'leJIOB8K npoHIIK88T B ne
~epu II HCDOJ!b3Y8T 11X B npaKTHqecKoll ll,8RT8JlbHOCTll. 

I . 3BOJIDIIWI S8MHO!l KOPII COnp0BOJl,Il,a8TCH CM8RO!l TIIDOB CD8Jl80-
rettesa. ByJD<alllI'l8CKH8 H T8KTOHll'!8CRll8 D8~8PII IlOl!BJI/IDTCH Ha patt

H81A aTane pa3BHTHR seMHoll KOpll. B Depao.u. WIT8HCHBHOro l.!aThlllTHSl&l 
Ha 3ewie B JlaBOBIIX DOTOKBX B03HW<8DT TYffH8Jlll H rasoa11e nysupll. 

B ll,OK8M6pHH DORBJ!llllTCH 6])8.lO!l!1lpCTOBll8 IlOJIOCTll B KBapl.lHTBX, X8Jl8-

SllCTIIX KB8pl.lHT8X KaJ< peaynTaT paCTBOpeHHR B yCJIOBWIX nepBII'UIO!l 

aTMo$pu, o6or~eHHoll CO2 [5]. 

I.I. KapCTOBOMY CD8J180r8H83Y npell,llleCTByeT DORBJl8HR8 rll,lij)O
$pH, 6nocq;ep1,1 H OC8,ll;OQHOtt o6oJrO'll<H 381.rnoll KOpll , B COCTaB KOTO
pol! BXOART Kap6oRaTRU8, cym,(faTRU8, rBJIOHll,llll8 nopoll,II. no ll,aHHJlM 

A. B. Cll,llopeHKO l1 O.U.PoseHa,)1!)8BH8llnme Kap6oHaTHll8 OTJIOX8HHR m~e
m BOSpaCT 60JI88 3,7 MJipll,.Jl8T. Cy~THll8 DOJl(lll.ll, COCT011111i18 Ha 

99% HS rHDca H attrH)ll)KTa, H8.KallllHB8Jll!Cb B 8BaDOPHTOBIIX 6accell
H8X. 3BanopHTII IlOHBIIJ!RCb B li8'18Jl8 pa,rien. M. A.ZapKOB ll A.JI.IIHimm 
B qaHeposoe H8M8'1al!T rurn 3DOX rllllCO- 11 COJl8HaJ<OIIJl8HHR: paHHe

K8M6pl!l!cl<Y]l, afil:eJ!bCl<Y]l, lqHI'YpCKYJl, D03AH8DpCKYJl H MllOf.18ROByD. 
l!;J!p0K08 pacnpoc-rpaH8Hll8 KapCTyllQHXCH nopo.u. DO 11JIOl!l8,lij! D B pa3-

pese llJlllTq,OpM, CKJIBJJ;'lllTIIX 308 H nporK60B Dp8ll,0Dp8ll,8JIHJIO pa8Bll
Tll8 KapCTa ll CD8J180renesa Ha npoTHaeHRII .ll,IIJlTBJlbHOll reOJIOrH'l8C

ROtt HCTOpllJ! (I] . B coapeMel!HyD reOJIOr11'!8CKYJl aDoxy Kap6oHaTIIH8 
(IISB8CTHHKH , ll,OJIO!,IHTII, 1<8JI, L!paMOp), cy.rr$TIIH8 (rancu, 811l'1J,11-

PIITH), raJIOHll,Rlle (K8M8HH3JI COJ!b) KBPCTYDJ!ll8CH DOpOll,II B OCHOBHOM 

MOpCROro B ~aryHHoro, B M8H1,D18ll CT8D8HR KOHTKJl8RT8JlbROro B M8TB
r&Opqlll'l8CKOro DpOBCXOl!lll,8HHR, c.naraDT Tl)8Tbl> '!aCT!, llJIOl!l!l,IIH cyum, 

I.2. CneJieoreHe3 npOHBJIH8TCH B oco6ux reOT8KTOH1!'18CKIIX 06-

CTaHOBKBX, a IIM8HHO Ha yqacTKaX seMHoli KOpu C llOJIOl!!HT8JlbHHl,IH 

T8KTOHlf'l8CKHLfil ll,BD8HllHMll, conpoBOllll,!IIIIIIIMl!CH -rpe~oo6pasoBaHH
eM. Bee BH,ll,II CD8J180reHe3a , ll OC068HHO rll)ll)OT8pMOKBpCTOB!ltt, aKTB

BH3JipyDTCH B 3DOXH ropoo6pa30BaHHR, Kor.u.a MOIIlHll8 TOJIDtH nopo.u. DO
ll8.nllDI' a aoey l'llll,poreneaa. 

2. B KapCTOB!ltt CD8Jl80r8H8S BOBJl8'1811H pa3JIH'IHl,l8 3Jl8M8RTII 
l'80JIOrll'l8CKOll Cl!CT8l411: nopoJU,1, DOB8pXHOCTIIH8 ll, rJiaBHIIM o6pasoM, 

DO,ll,S8MHH8 BO,ll,II, rasoo6pasm,e KOIAIIOH8HTH aTr.ioc:q.epu, a Ta.J<Xe 6HO
JIOrH'l8CKaH cpe.u.a, KOTopae npeTepneBal!T eeo6paTm.we -rpattcqx:>pMS

I.IHH. CneJieoreneay Dp8ll,lll8CTBY8T HS6apaT8JILHOe paCTBOp8Hll8 DOpo
ll.ll DO TpellUU!aM C BIIHOCOM paCTBOpemrnx B8~8CTB. no Mepe B03HllK

HOB8HHR KPYDHIIX DOJIOCTell aospacTaeT POJ!b DOll,S8MHOro BIIB8TPRBa
llHJI, 3P0311J!, rpaBHTan:HOHHllX H )ll)yrHX nponeccoe, conpoBOlllll,8»

lqllXCH paapyme1me1,1 DOPOAII, D8p0HOCOtl H OTJIOl!t8Hll8M npo.JJYRTOB 
pa3PymeHHR B BH;ll8 pa3.llll'DIIIX THnOB xe11.oreHH11X H 06JIOMO'IRUX oca,n;

KOB. ITpll CD8Jl80r8H8S8 npOllCXOll,llT np8m,cy1118CTB8HHO BIIHOC lCl!Mll'l8C
KHX 3Jl8M8HTOB BS nopoll,II B rll,lijlocq,epy, B M8Hbmeil CT8ll81!1l HX KOH-

1.18HTP8!.IRH B DO,ll,38W!OM npOCTl)aHCTB8. 
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SHW!OG&IIRSIS AND EVOLOTION OF E!RTJICRUBr 

Caves appear on the early stage of earthcruet development. 
Lava cave tunnels and lava blisters form 1n the periods of meg
■etic activety.Carbon dioxide weathering leads to the forming of 
silicate rocks cavities under prilllery atmosphere conditions. The 
appearew:e of hydroephere,bioephere end sedimentary shell of 
eartbcruat, which contains carbonate, sulphate ,hµogen rocks ,pre
cedes to the karat epeleogeneeie. 

Speleogeneeie , eepecially h,Ydrothermokaretel,ie more active 1n 
the orogenic epochs,when karat rocks are got to the hydrogeneeie 
zone .As a result of speleogenesis,earthcrust evolution acquires 
nev features: 1/cavitiee,eoaeti.aee of considerable eize,forms1 
special kinds of underground lithogeneeie appears; faciee hete
rogeneities increase; 2/proceee of mutual penetration of h,Ydro-

spbere,atmosphere,biospbere,anthroposphere and earthcrust,rem.o
vel end co■plication of their boundaries goes on;that leads to 
the cow:entration of subsurface drainage,forming of underground 
atlllosphere,adaptation of l ite to the underground conditiona; 
}/eroeional,gravitational,glacial end other exogeneti c geological 
processes remove deep into the massifs • .t. man penetrates into the 
caves end uses them in his practical activity. 

3 . CDeJI80reaes BJl1lll8T Ra 3HOJll)LIHJJ DO,ll,38MBOD B DOBepXHOCT

HOll rll)ll)O$p11. llpouecc o6pasoB8Hllll ne~ep na'llll!lleTCH c qx:,pMKPo
BaHHR -rpe~lllll!O-KapCTOBIIX KOJIJl8KTOpOB, ROTopue B ll,8JlbH8f!lll8M ne
p8XOll,RT B D8~8pl!CTll8 KOJIJl8KTOpa DOll,S8ldl!llX KapCTOBIIX BO,ll,. Kapc

TOBll8 BO,ll,II C8Mll ljiopr.mpyDT KOJIJl8KTOpa , ROTop11e MOryT ll,OCTl!l'aTb 
OrpoMIIHX 06'L8MOB. B r.mpe BCCJ18ll,OBaHO 29 De~ep Dp0Tlll!8HBOCT!,I) 

6oJiee 43 Kl&, cpe,llll HllX ®m:RT--tlaMOBTOBa (anA) 530 Kid , X8Jll,JIOX 
(ll!Bel!uapHR) , .l\Bl)aJI (anA) a )ll)yrHe . CJioiUIH!.m .f!B.1lJD)TCll ne~epu a 

HeoreHOBBX rancax llI'a YKpal!HII: 0DTl!MIICT11'!8CKBH 157 Kl&, OsepBaH 
107,3 KM, 30JiyuIRa 82 KM [ 4). KapCTOBll!A o6JlacTmt IIPBCynlll onpe

ll,8J18HJ!ll8 rH,DpOXHMI!'18CKB8 TIIDII DO,ll,S8Lll!WC BO,ll,. 

3.I. KapcTOBll8 KOJIJl8KTOpa paSBIIBllllTCH no CX8M8: nepBll'lllaJI 
Tp8~8➔ 3aKapCTOBaHllaJI TP81!lll118 ➔ Kall8JI-, D8~8pa➔CJIOXRaJI ne111ep11aJ1 
CBCT8M8. ORB o6pasyDTCH Dpll ll,Blll!l.8HIIB KapCTOBIIX l!O):t OT o6JiacTH 

DBTaHHR K o6JiacTH paarpy3KB ll pa3JIB'll!O opB8RTi!poB8.IIII B npoCTpaH

CTBe: OT aepTKKaJJoHIIX ):tO llaKJIOIUWX , CTYD8H'18TIIX, r.morosTlll!HIIX, 
ropH30HT8JloHIIX D8I118P. B ropHIIX o6JlacTRX K8PCTOBU8 DOJIOCTB B 
r.ny6lll!Y ll,OCTHral!T 60Jiee TIICl!"IB ld8Tpoa: Eau-EepHap (~) 

1494, B.ITaaTllXIll!a 1465 n CHel!tll8/l-!JeaeHHoro (KaBKBs) 1370 [ 4]. 
KoJIOCC8Jll,BB8 o6WMU l!l.!81'.lT OT,ll,8Jll,Hll8 rp0TII B ll3B8CTHHKBX: Bepna 

B D8~epe CTbep cea MapT8ll (~) 3 , 4 , I'py3BHCK!IX CD8J180JIOr0B 
B Hoaoaqx:>BCKOll (KaBKBS) 0 , 9 WIII.M9 • 06'L8ra DOJIOCT8ll CH81!tHOl!-!Ae

X8HHOro ll,OCTHraeT I,74 , Ky116umeacKOll I , I !MB. Ms (3]. 

3.2. Oco6eHBOCT!,I) D0ll,S8MROD rlllJ.I)Ocq:epu KapCTOBIIX o6JlacTell, 
BIIT8K!lllll8ll 113 HaJIB'UIJI pasBHTOfi C8TH nemepllCTIIX KOJL,18KTOJl(lB, HB

JIH8TCH BUCOKaH BOll,006BJILROCTb 9aKapCTOB8.!!HIIX nopo.u. , oco6eHHO 

Kap6oHaTHIIX, B ld8CT8X pasrpysKK KapCTOBll8 B0,ll,II DHTaDT MOl!lRll8 
HCTO'IHl!KB, Ta.Kl!B KaJ< BQKJll)S ( <bpaHLIHH) C paCXOll,OM ll,O 150, 060,ll, 

.u.o 60, 'l)le6lllllBl!Uli (llroCJiaaHR) caume 200, M<mnJTa (Kaaras) .u.o 

200 v.3 /c. l\JIJI npBL!OpCKHX KapCTOBIIX pallOHOB xapBKT8pHa cy61.1apHH
llaJI pasrpysKB J<SpCTOBIIX BO,ll,. TopRUe K8PCTOBH8 06JiaCTll, r.u.e Kap--

6oRaTRU8 T~ OCJ10llH8HII pa3pllBHur.fil eapymemun,m, OTJIJf'laDTCH KOH

f.18HTPaL1HeD DO,ll,S8Ml!Oro CTOKa B saKapCTOBaHllllX T8KTOl!ll'l8CKH napy
meHHIIX soHax B BH,ll,8 DOTOKOB, paCDOJIOR8HHIIX Ha pasHIIX rancoMeT

p11'!8CK!IX ypOBRRX. 

3.3. Oco6eHBOCT!,I) KapCTOBIIX o6JiacTel! c pasBHTlll,!ll D8~8paMll 

HBJIH8TCH BsaBLIOCBl!Sb noaepXHOCTHOll D no.u.seMHOD rll)ll)O$PII [9]. 

noaepX!!OCTRU8 peKH H DO,ll,Ser.nrne KapCTOBll8 BO,ll,II o6pasyDT ell,llllyll 
rB,l\Jl(l,lloro-rll)ll)OreOJiorl!'leclcyl) CBCT8L!Y. llpm.1ep_or.1 HBJIH8TCH no.u.06-
HM CllCT8lola B CJ!oBeHHll (IJrOCJiaBHH): DOBepXHOCTHal! p.lllmKa➔De-

111ep11aJ1 peKa B nocTollHoll HMe➔DOll,Sewral! CTOR-->Il81118PBM p.lbmKB B 
Jln8JIJ!l!CKOll De~epe ➔ p. YHll!lll B IlnaHHHCKOM DOJIW ➔DO,ll,Ser.uml! CTOK ..... 

HCTO'IHl!KB .1m6JillHinlll ( 7]. l!C'l8S81IJU!8 D0B8PXHOCTRU8 peKll, no.u.seM-
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Hbl8 (n001ep1We) DOTOKH, BOKJIIJ3bl CBOliCTB8Hllli rl!JIPOcqiepe KapCTOBblX 

06.JiaCTell. 

4. B npouecce cne.neoreaeaa Cy!ll8CTB8HHO ll3Ll8H/18TCH CTJ)08lrH8 

OCBJJ.O'!HOII o60JIO'IKH 38MHOll KOpbl , CJ!Ol!t8HHOll KaPCTYDlllll-UICH nopo)UI

MH. Tielll8Pbl - 3TO oco6Ne o6CTaHOBKH JIHTOr8H83a II 11HBepa.11006paso

BaHII.R, )1,11.R KOTOpb!X JCapa.KTepeH KOl.lllll8KC D0,1{38MHYX Xl!ldll'l8CKIDC, 06-
JIOMO'lllllX, opraH11'!8CKIIX 11 6110Xl!l.lll'leCKIIX 06pa30BaHllll. 

4.I. CneJieOreH83 COnp0BOJ!Ulll8TCR DpoHlIKHOB8Hll8M rl!JIPOcql8Pll, 

aT10JCl4ep1,1, 6HOC<i8pll B 38Jmyll KOpy, Cll81Il8Hll8M II yCJIO&H8Hll8LI rpa
lllII.( o60JIO'l8K. CJ!e,l{CTBH8M 3Tl!X nponeccoB IIBJI.R8TCH KOHl.(8HTpal.(ll/l 

DOA3814HOro CTOK8. , (fx>pM!!pOBaH1!8 B0,l{0061tlll,HblX 30H II pesepsyapoB 

110,1{38141101! aTMOcq:epu B 3aK8.pCTOBaHHblX nopoAa,X, '!TO C03Aa8T YCJIO

BIDI )1,11.R np11cnoco6JieHW1 n 0611TaH11.R opraHHSMOB B no,l{ae1o11101l o6cTa

HOBK8. 

4. 2. B nponecce Cll8Jl80reReaa OT&.18'1a8TCR CM81Il811H8 8K30reHRblX 

reOJIOr11'!8CKl!X nponeccoB: BllB8TPllBallll/l, rpaBIJTlll.()IOHHb!X, 3p03110H

Hb!X, Cyipf.o3ROID!b!X , rJilll.(IIIIJ1l,llblX II APyrKX , BrJIY6I, 381.11101! KOpH. Mo
p03R08 BHB8TJ)l!BaHlle llpOT8K8.8T OC06eHHO IIHT8HCKBHO B Jl8.ltlD{IIX ne

lll8pax. llanpIDJ8P, B I'p0Te Bw!IKa K111I'YPCKOI! D81Il8pe (llep!,ICK8.H 06-
JiaCTL) B T8'18Hll8 3llMH Ha 110B8pXHOCTll nopoAH, B TJ)elllllHaJC RllM8p

saeT J18A , cnoco6CTBYR 88 paspymemm. B T8Wlllll nepllOA J18A TaeT, 

'!TO 8KTIIBR3i!pY8T npon0cc11 pacTBOpelllUI. I'paBRTlll.()IOIIHH8 npouec-

CH , COnp0BOJUlllDilll8CR o6pymeHlleM CBOAOB II o6pa30BaHll8M OCHD8ll , 

LIOryT AOCTHI'8Tb 60Jl.bllll!JC M8.ClllT800B. B l<y!u'ypCKOI! D81Il8p8 06'bEILI 

OT,1{8Jll,IWJC OCHD811 llp8Blllll8.8T 10 Tb!C.u8 • 

B H8KOTOpwc DOJIOCTJOC Cytt8CTBym' YCJIOBllfl .MR o6pasoBaHHR 

M!IOrOJI8TH81l M8p3JIOTH II Jl8,11Jllll(OB. TIOA38Mlllil! J18AHIIR II CR8r B D8-

J:l8pe CHElJU!Oil (KaBRaa) o6'bEIIJOLI 35 THC.M
3 

norp,YE8TCR Ha rJIY6IIIIY 

60Jle0 200 w (5]. B )lo6I1IHHcKOI! ne1Il0pe ('ICCP) lo!OlllHOCTI, JI8JUi11Ra 

AOCTHI'a8'1' 20 M, a 06'bEIM 125 'l'HC.M3 [8] . SposH.R D81Il8PHb!X DOT0-

KOB, 3p03110HHIJ8 qx>pMII II D0,1{38wndl aJIJIIIBlil! Dpo/lBJUIIITCR Ha rJIY-

611llaX 60Jle0 !(X)() Id. no M8pe pa3BIITHH DOJIOCT81l 8KTIIB11311pyeTCR 

~SHH B BUlll83aJI8rau:u!lC DOKpoBHblX OTJIOll8HIIJOC. 

4 . 3 . B npouecce cne.neoreReaa MOll8T llpOl!CXOAHTL BC!q)HTll8 

DOJIOCT81!, 06pymeH11e KX CB0,1{0B II DO.llBJl811l18 Ha 98!.IIIOA DOB8pXHOC

TII np0B8.JIOB, llpOBaJil,HblX KOTJIOBIIH II K8.pCTOBHX ,l{OJIIW. 
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5. ll3L10H8Rllll, conpo~e 8BOJllllOIII y'laCTKOII 'lffil J J' •.opu, 
CJ!Oll8HHblX RapCTYIJilllMIICII DOp0.l\8Mll, Ha 0Dpe,1{8J18Hll011 aTane CD8Jl80-

reReaa np1106peTaJ>T COl.(llaJil,H0-3KOHOMll'l8CKll8 acn8KTH, o6yCJIOBJ18H

Hll8 BOSMOllHOCTLll IICDOJII,80BalllUI DOA98MROro npoCTpa!ICTBa B TYPIICT

CKKX, Jl8'186Hb!X, Hay,mHX II APyrllX ne;IIIX, D81Il8PHb!X peK - .Mfl B0,1{0-

CRa6lleHHH 11 3R8preT1!'18CKIIX !l8JIHX, MIIH8paJII,Hb!X pecypcoB (4J<)ofx>

pllTOB B AP · ) B K8.'18CTB8 DOJl83l!WC BCKOnaeMHX. Co8.1UlJ)TCR YCJIOBIIH 

)1,11.R np0HRKHOB8HBII '18Jl0B81(8. BrJIY6L 118.CCll'.BOB ropma nopoA H H8DO

CpeACTB8HHOro IICCJ!8,l{OB8JIIDI npoT8KaJllll!X B HHX npoueccoB. Bee 

6oJIJ,mee BJIHIIHll8 H8 CD8Jl80r8H88 OK8.9Ima8T T8Xl!Or8H83. TIOIIBJl/lBTCII 

ueo6xo,n;iwoCTL Oxpa.HH nelllep. 
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KAPCT l1 3AKOHOMEPHOCTl1 CITEJIEOrEHE3A B IOrO-BOCTOl!HOVl l!ACTl1 CCCP 

DBPCBHBB, IOPHR 

Kaper 3'1'0R repp11rop11K AO nocn&l\HBI'O apeweHH dWI CJl8dO H:,YQ8H. 

l{epCTyOlqll8CR n opQ.111,1 3l\8Cb 38HIUl81)'1' l96()0 Kw
2• 0tut npel\C'l'8BJl8H1i p83-

H0803pac'l'HhMH <AR1-K2> H388C'l'HRK8WH M l\0nOWH'l'8WK. CocTaBJleHa Kapra 

18KapcT088HHOC'l'K H paROHHp088HHR K8pc'l'a. PasJIH'IH1i8 Kapc'l'OBY8 peR

J lll,I xep8KT8pHsyDTCR ceoeodpa3H8W Hedope K8pcT081iX RBJl8HHR • 3,-o 

odyCJIOBJl8HO 83aKWOl\8RC'l'BH8W IIHOl'HX ~111<fopoe, Onpel\8JIRJ01lll!X YCJIOBHR 

KepcTK4alKa11KH. H8Hdonb11188 BJIHRHll8 OK83!1B88T HHT8HCHBHOCTb 3p03HOH

Horo BJl838. Otta Onp&l\8JIR8TCR H8np88ll8HHOCTbl> H80'1'8K'l'OHHq8CKHX l\BH

~ 8KHA H rnRQH0880'1'8TK\180KHWH Kon868HHRWH ypoBHR wopR. 8 p&l'HOH8 H3-

!180'1'HO 248 ne~ep. 8 p83JIH'IIH1,IX peROH&X HBXO.I\RTCR p83HY8 no wo~o-

1'1111 H l'eH83Kcy ne111epw. YcTaHOBJl8HW 38KOH0118pHOC'l'K 8 HX pacnpocrpe

K8KHll. llwl\eneH 'l'Kn n8tl(8p (Koppo&KOHHwR), p83BK8m:>llll!XCR npH H83K8-

'IHT8JlbKOR OKOpOC'l'H l\BKUKl!R BQ.11. 17,2' ne111ep 8Klll)Q81)'1' 8Jl8W8K'l'W 

t,opM11poaa11m11ec11 K8K nonocTK pasKwx NIH&'l'HtNICKHX 'l'Hnoa. PaapedorBHa 

>erHOH8JlbH8R W0~0l'HQ8CKM KJl8CCHljl!K8!1KR n81118p. So.nb111HHCT80 H8-

:·q&Hl,IX neutep - penHKTOBW& • OttK $pNHp088JIHCb B M8RC'l'OQ8H8, paill8-

8 l1JIHOQ8H8 B YOJIOBKRX W8H88 pa011.118H8HHOrO pe.11~. llllmb 9'J nea.ep 

~PQAOJm81)'1' p838K88'1'bCR 8 H80'1'011!1188 BpeWR • Cneneoreww p0CJIH 'l'onbKO 

8 ,noXH Wll'ltA8l\HHKOBHR M8RC'l'OQ8K8 H 8 ro~Olj8H8. 

n epBNO OllCl>N811!tu8 CD8,U811HII 0 K8pC'l'OllllX /lllJJ8HIIJlX H8 .llllllllOh '1'8p

pHTOpHH OTHOOIITCII K ! 857 r . llNecTe c '1'8M , CJIBOasi xosJ!llCTD8HHM 

OCB08HH00Th OCHOIJHYX pal!OHOB pacnpoCTpall81ll!II K8PCTYIQHXCR n opo,11 

odyCJIOBIIJIO 118,llOCTO'l'O'UIYD 113y,18HHOCT!, K8POT8 pernona. I! H8CTOS!lll88 

BPONJI YOTllllOllJl8Hli OCJIOBHH8 3al<OHOM8pHOCTH B pacnpoc'l'paH8HHH '1'111108 

~apcr a U COOTB8 TCTBYD!UIX K8pC'l'OBUX 1m.118HKn , HOB H8KOTOPHX pallo

~ax C0 8Ull!IJl!JlH8 IIOOJl8/!0ll8JIHII 118 Op0BO.'ll1Jll1Cb. 

B perno 11e pacnpoC'l'pllll8HH ."l!lllb l<8;>(Soll8TIIU8 , 118J)81ll!OM8pl<O pac

e.z:e.11e111a;11 no OJl01!;8JOI (puc.) pa:rnoaospac, 1111~ ( AR.1 -~ ) xapcTy»

,,:1:ecn nopo.llll . D Dro-socrowon 'lacr1: .::1u:S11pc1<0n nnaT(fop,Ju ( !) xapc -

Dlll!BOJI nopo,llli - n p eH!..yu;eo,neH110 ropHSOHT8Jlhllo aBJ1er1U..C1111e l!OJIO-

•tuTu II 113BOOTIIJ!Mll ( R - Ci) , MJl&!OPY ( M) U H3ll80TIIJIMH (C) - IW8M 

ll1C:Son1,11ee ;>acnpocTpalleHH8 ( CYIU-'8PHWI D.IIO!ll8Jlb I9 450 l<M2. ~.ll8Cb 

• 1D8C'l'HO !4 08:!lCP (MIUIO~ J!O 1700 M) . [11poKo pacnpoCTpa!ICHH npo

--Ull,1\l,18 a !<Oppo3110HHH8 BOp01lXII, .nenpeccHU , nonopu , HCTO'IHal<II. B 

S:CTO'III02 '18C'l'll .OIII'OJI0--0XO'l'Cl<Oro Cl<Jl!l,Wl8'l'OI'O DOJ!Ca (ll) Ha BliXCJ:ax 

~BBCTIUl](QB ( RJ - CJ) II MpaMOpoB ( AR1 - PR, ) CYMJ,18pHO~ IL~O:i!BJO,I) 
10 1<1,1

2 , IIN8Il'l'C/I KOppo811011HH8 II l<Oppos11011110- cy\ll'03110HHH8 BOp0HKII , 

. .::1111ll'Ulll8 D81!18p!i, no11opu II IIC'l'O'llllll<I!. B BypewtCl<OM Cpe/!IIHHOM r,iac

r.se (t) l)llcnpocTp8He11w pas1100C:Spas11~e no coc, aay 1<ap<lo11a,11ue nopo

;i; (PR, C , D) cy:.~ap110~ M0!.18,llbll 635 1<112• . :aJI00.1188 38K8pC'l'Oll8HII 

•~CTIIJ'lkll (R- C) , B KOTOPW: HaliJl8HO 20 ne1:1ep, mal!TY (rnydKHoll }10 

~4 M) , CJUl!lli8 fiO.IIOCTH, KOpp03llOHHY8 BOpoHKH , nottopu H liC'l'O'UIHKH. 

8 CII.XOT:>-AJtllllCKOll CKJIBJt'lllTOll odnac,11 (IY) BHXO.ID,I KBpcTYJl!Illl(C/1 

.;ipo,n MHOro'lllCJ18hl·ll, 110 118 ,1!0CTllI'81)T 3Jl8'111T8JlbHhlX paSMepoB ( cyw

MapHWI RJIOlllallb 350 KM2). B OCHOBIIO~I 3TO pll.!Or&Hllli8 M8CCIIBH II OJIIIC

~ :JQITN ( PZ:r MZ ) . B ceaepttol! 'laCT~ 0C:S.r.acT11 11MeDT011 9 nel!lep ( w1-

~:>.~ J:0 1100 w), l<Oppoar.OIIHHe c npoll8JlbHhle BOpoHKll , KappY II nottopu. 

UeHTp&nbHO-'.:IIXOT3-AJ!V.HCKO!' 30H8 p&3DIITN ocrruuw , ap!<ll , Hllllll, xa

;)Y, nottopu , IICTO\fHlll<II. l1cc11e110B&Ho 17 ncwep (MHIIOli /10 3200 1,1). 

:Jp11C:SpeJ11J10~: 30KB l!MBl.:TC/1 24 nei::epu (MIIHO~ ;:o 830 w) I: l<OF.0.lll'.H. 
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KARST AllD PliTIJRBS OP SPXLBOOIIIBSIS DI 'l'HB 1!.A.Sff!IB USSR 

At present karat of this region has not been wall studied. 

Area of karat roots is 19600 m2 • They- are represented by- 11-

meatonaa and dolomites of varioua age (AR1 - K2). The map of 

karat to:naation and regionalization has been c<111piled. Different 

karat regions are characterized b;y their own pattern ot karat 

phen<111ena. It is due to man.:, faotora, detex,nining karatificati

on. It ia mostly effected by- the intensity- of changes of erosi

on basis which might be dete:nnined b;y the direction of neotec

tonio movcenta and glaoio-evatatic sea-level nuctuationa. 

248 caves have been investigated in this region. Genesis and 

morphology- of caves var;y in aoco:rdance with their position. 

Their diatribution patten> has been established. The t:,pe of 

caves (oorroaion), developing under conditions of water movmnent 

at slow speed has been detenainad. 17,~ of caves IUJ' be cha

racterized as including elements formed aa that of ditrerent ge

netic t;ypea. Cava morphologioal clasaitioation of the region 

under etudy- baa been ccapoaed. The maJority- of the caves are re

lict. The;y were to:nned in Pleistocene, seldom in Pliocene under 

conditions of leas diaaeoted relief. Only ~ caves have been 

still developing. 3peleot emea were ronllin8 onl.y during 1llter

glacial epochs of the Pleistocene and in Holocene. 

8 Taue PllJll\KTODll8 (OP8l!MYU!8CTB811HO Kt) r v.;ux>T8pi.101<8pC'l'OBH8 nono

CTB . Xapa11Tep11He noa,pxttOCTHUe ~OJ)Mll l<BpcTa - OCT8HUH , apl<H , 1<ap

p11 . Jl,1111 c&1on m11on qacrH oC:SnacrH Tl!llH'lllll a o cHOBIIOM aedo./lhllll!e 

(.nm111on .uo 540 ti) neciepu n 1<0110J1U11 . BcTpe'l!lJ)'l'CII l!laxTu ( r nyC:SKHoll 

110 !22 M) , CJtenue no.r.ocr a , TYHH8.'!1! , apKB, oc'l'8Hll11 , BOpo'lt<B , ncro

\fHllKR. !I 381laJtHOI\ '18 CTH odJlaCTR (XB.HRal:Ct<l!ll Cpe,llllHHWI l&!lCCHB) , 

r11e 11/11811\'0II Cpa.BHB'l'8Jlbl!O OOJWIW8 OJ!Olll8JIII ( 233 KM2) JIIICJIOUllp0Ball

HHX K&;>(Solla'l'IIUX nopo11 ( AA,., PR , C ) , ape~.llYC!BCTDeHHO nepeKp!iTliX 

\feXJ!ow PWt.'lliX 1<e.llH030?.cKUX OTJIOlleHcil , pacnpoCTpa!l8HU Koppo3HOHHll8 

I I KOpp03llOHHO- cydxfo3l!OIIHY8 l!Op011KM , norpedeHHH8 B0p0HKH 11 KOTJIO

Bllllll , 8 T8l<ll8 MHOI'O'IHCJ18Hlllle DOJIH8 , O<!B0.!1118HJIHe H l<O.lll,118Tllp0Ball

HN8 no.r.ocr u . llaeec,tta 21 nemepa (JVDIJIOI! 110 I!OO M) . 

8 CBX8Jlll!ICKO!l CKJl8J!'l8TOi! odJtaCTll ( Y) 1<8pCTYDJUl8CII nopo/lli l!M8m' 

orpa11!1'18lll10e pacapocrpaHeHHe ( 20 KM2) ll npe/lCTaBJl811H HSB8CTl!Jl}(8J,(il 

II lolpru.!Opa!dll ( P -X~ . B BOCTO'll!Oll '18CTH OOJ!llCTil llSBeCTHO 29 ne11;ep, 

eJOutH'UIU8 □BXTII (rnydUHoi! ,110 !23 w) , OCTaJIUII , ap1<11, Kappu. 

CTOAb H8pallH0118PH08 pacnpocrpa11eHHe KBPCTYDIUIXC/1 nopo11 H K8pC

TOBHX .f!BJl8Hllil oC:SyCJIOBJ18HO c.r.ollllOCTbll reonorH\f8Cl<Oro CTp08HM, MC

PH,lllla!l8Jl!JlOll BH'l'l!HY'l'OCTbll TeppH'l'Oplll! ll BJIIUllll!eM Ol<PfilUIWC MOpe!i , 

onp8/l8JIJIBCl!l,ll1 ROHTp&CTHOCT!, JlllTOJIOI'll'IBCl<llX, TBKTOllll'!eCl<HX , reouo

Jll:'O?.or B\f8CKHX H l<Jll!ll8TH'!eCl<HX YCJIOBID! 1<apcrooCloa30B81UUI B p&3J!ll\f

HIIX 'l&CTJIX perBOH8. ri8J!OOJ!bll:8e llJIJUlllll8 H8 pB3Bl!Tll8 K&pcra 01<83Y

nae'!' llHT8HCIIBIIOCTb 3p0Si1011110ro npesa, onpe,neMeNall 1181lpa.BJ1811110C

Tbll H80T8KTOHB\f~Cl<IIX .ll]lll.£eHl!li H 3BCT8TR'l8Cl<IDlll ~one6a1u!P.»JI ypoe

lUI NOJ)/1. ('11a BHpall88TCII B TllnOJIOrllM K&pcTa , lll!Ta!lll~ , J:f,llll(8HIUI II 

pasrpy3K8 KapCTOBllX BO/! II NIT811CllllHOCTll KlipcTooC:Spa30B8HIUl. Ilpll 

OTOM l<O~edal!l!II ypoBIUI MOJlll OH83YBIIDI' oonee ~.HT8HCllBH08 , HO .r.01<a

JlbH08 B03J:8KCTBll8 (B np11C:Spel\'.l!WC pal1011ax). &~eJI/IDTCII '18THpe rpyn

nu pS:011oe, p&3Jlll'!BnlUIJ(CII no HeO"KTOffil'leCHO:i 06CTaJIOBl<8: I .OTHO

CIITBJ!bHO CTa611JlbHOI:; 2. nporKC:Sa!IHJI; 3. H83H8~1\Te~bllWC 3118HOOepeMeH

IIHX, C npeoC:SJ1a.;;1.J1l18M DOJ!Olll!T8./ll,H!.!X }1BID!8H1!,'I; 4.003,l!b'!.!a!ll!JI. 



Pailom1 I rpyna11 xaplil<TepH3YJOTCll yHacJie,lloBaHno pa3B~~u4Cll 

38,!18pHOB8J!JlHM KapCTOM. 3necb pacnpocTpaHeHII I'OPll30HT8Jll,H118 fiOJ!OC

'l'll. l!811ClOJiee Y.pyntt11e pe.3BIIB8Dllll8CJI nemepY 111.18JO'l' JJ8ClKpllliTHOe CTpo-

8HK8, oelycJIOBJieHHOe KOpp03ll0P.HW.: B03J18ilcTBl\8M M8)Vl8HHO JIB112cy'tl(IIXCJI 

POJI. IlKT8Hll8 K6PCTOBIIX BO.II B JIBHHIIX pal:ottax OCYl!l8CTllJI/18'l'CJI 36 cqeT 

oqaroBO!! 11 llJIOl!(!l.ItHoii 11ttlivmaUH11 (pacxo.n BO.Illl B nottopax .no 5 u
3
/c) . 

11H(f-JlJIT,'l'pauw! 11rpaeT B'!'OpoCTenettRYl<J poJJb B CBJl311 C pa3BIITll8M ne•!Hoi' 

ll.8P3JIOTII . .W,l\88Hll8 l<apCTOBW< BO.II ocymec'!'BJJJleTCJI no TP8TIUlll&I Han

JJBC'!'OBBHIIJI. Paarpy3K8 - qepe3 IICTO'Ull!KII (.neell!T .no 20 M3/c). 

l,.Jiil paHottOB 2 rpynm1 TllfillqCH noKpllTIDi II Clpott1tpoB8H111lli 1<apcT. 

PeJJKKTOmdl Kapc'i' B OCHOBHOM KOJ!h.\!8TllpoBBHHwl II norpeeletttti.ll, llael

JllOJIBIO'l'CJi l&HOI'03TeJ!ll!ll8 Jl8Cll!pllHTHllC ropH30HT8JlbH118 neqepu , Hl!Xl!He 

3T8l!ll KO'l'OpW< KOJ!l,1!8Tl!poll6HII . IlllT!IHJ!e 1<8pCTOBIIX BO.II OCYl!l8CTllJI/18T

CJI 38 cqeT HHTHJlbTP8Ulill B M8CT8X BIIX0.118 1<8pelOH8THIIX nopo.n Ha no

nepXHOCTb. HHroJ!l08IDIOHH08 lll!'l'BHRe B R8CTOJ!lll88 npeWI OTCYTCTByeT, 

XOTJI, CYJIJI no JJOp¢oJJOI'llH peJ!IU<TOBIIX J<OJJt,1,18TllpoBBHHIIX llOJlOCTeil, B 

nBJieoreue II Heorette ouo III'PBJIO Clom,myJJ pom,. Kapcroa11e BO.llli CJJll

CloHanopn11e HJlll Cle3HanopHH8 , CKOpoCTII 11X .IIBl!l!CHM l<pafttte IUl3Kl\e, 

B pal!ottax 3 rpynm,1 npeo6.na,naeT llOBepXHOCTH!lii 38.Il8Pl<OB8HH!lli, a 

TBJ<ae no.nseMHHl!. pB3Bllll8DUllliCJI 1<apcT, B JIOJll!HaJ< peK - IlO,ll8JlJIIOBll8-

JlbHHI!. PeJJHHTOBHI! no.nseMHHll Kaper RBI< noJillll , '!'81< II KOJlbMBTl!!)OBBH

HHll. 3,ll8Cb pacnpoCTpaH8HIJ fiOJJOCTH co CJIOl!tl!Oli MOpi!'OJIOI'IIC.'l, Oelll'UIO 

BKJ!IOqamwe B8PTl!l<8JII,Hlle KOJlO.ltllll. IlpeoelJI8,ll8JOT ReeloJJb!IIMe peJIIIKTOB!le 

nemep11-nottop11. 1111T8Hlle BO.II HH~IIJlbTpallllOHHOe, B M8Hl,(Ij8n C'l'8ll8HII -

oqaroB0-1rn.?,IIJlbTP81.U!OHH08, ;13-38 WIIPQHOI'O pacnpoc'!'patt8Hl!JI llJIIIKB'l'll

BHJIX II Jll!3"hlOHl<TIUll!IIX ,IIIICJlOKlllUIH OTCYTCTByeT BHJ)M8HHBJI HanpBBJJeH

HOCTb JIBl!lt8Hl!JI l<BPCTOBIIX BO.II. }.pett11pymcJ1 OHII MHOI'O'IJICJl8HHIIMII IIC

TO'Ull!l<BMII. 

PalloHH 4 rpynnu X0pal<T8pV.3YJ)TCJI npe~"}'tleCTB8HHO qacTll'UIO 38,llep

!IOBBHHHM K8PCTOIA. ITpeo6JI8,ll8Jl'I' KOppo3110HH0-3po3ll0HHH8 nemep11 ru1.e1>

~11e CJIOaHYD MOpd'oJlOI'IID, oelyCJioBJieHHY~ 113JJ8H8HKJ!Mll reoMOJ)qX)JIOI'llqe

CKIIX YCJIOBl!ii KapcToo6pa30BBHl!JI , B H8KO'l'OpllX nemepax l'.M88TCJI H8C

KOJlbKO 3T8l!<ell , q<:lpll.HPQB!lllmllXCJI KBI< llOJIOCTII pa3JlllqaJIX I'8H8'1'11'18CKIIX 

KJIBCCOB, l,'.aCCIIBH KapC'l'ynI!IIXCII nopo.n l'.l,l81JT H8ClOJihll!Jl8 pB3M8pll H OT

Jlll'IBIO'l'CJI KPYTHJrn Cl<JIOH!!!All. ~o 06yCJJOBJI11BaeT orpirnuqeRHOe pacnpoc

Tpattel!Y.e 1<apc'l'OBIIX BOJI. llilTBHl!e IIX OCyt:18CTBTv!8TCJI 38 cqe'I' IlJlOil;8-

)ll!Oli, pel!e - oqaroBOll l~QllJU,'l'pa!l.ll}I. l'.HTeHCill!RBJI TP81!lllliOB6TOCTb 

npn 3H0'UIT8JlbH'.lX OTHOCIITeJII,HJIX npeB!llll8JIIIJIX onpe.neJJJ1eT noJIHoe Jll)e

nnpoMHlle ( B pn3pe3e) ~apCTOBIJX BO.it. Dny-rpn M&CCIIBOB BOJll,I C03J181l'i' 

8JUIHHll ypoB8Hb, r.ne Ha6JID.naeTCJI l:.X Me.n,qeHHOe JIBl'.J!8Hll8 B CTOpoH:,' 

JIPBHH, J.'.CTO'IHlll<Y. eJUIHl!'IH!I, 

B np11Clpeatt11X pa!\ottax H86.Jm)Ul8TCJI HaJ!ClOJiee pac'L'l8HOHHH!l peJibe:!l 

KBpCTOBHX MS.CCl!BOB , oelyc.noBJieHHKll HCOJIHOKpaTHh'.J.lr. perpecc11m1.11 ypo

BHJI MOPJI B nJiellcToUeHe (c av.nJJ11'i'y.noll .no !25 M, COBpeMem,.t1 ypo:oeHb 

Ha 5 M HYJ<e IJ.Bl<CWJ.PJJbHOI'O). 3;iecb pa3Jll!T ro.'lill: ii qacTll'!HO 3a_:ep-

HOB8HH1D: K8pCT . l!.Hpoi<O pacn~cTpaHeH:J HC60.T.b!l:l'.8, npen:.1ymeCTBell!IO 

pem:H'l'OBHe ne:;;epH-!ICTO'IHIIBII, KO,ijO,!!UH 11 ::;axT~ . Pa3Bllllfill:JllCCR net:e

pu ewumtJHl-l. nnTB.HW~ 1<apCTOBUX BO.ll nr.Ot:i8JU{Oe IlH,°!'J!JTI;.TpfilU!OHHOe t Hi?. 

Kpymwx MBCCl\BalC - O'laroooe IIHfl!Jll,TPfillllOHHOe. Bo.nonpoHllllPC!WCTb 

ttepaBHoMepmlJI. Ha y'!aCTKax TeKTOH11qec1<11X Hapyu;ettllli 11aelJ1D.nruncJ1 

JlOKeJll,HHe KOHU8HTP=8 BOJI. nomr.:eHKe flO,llCTIIJlan:tero ropll30HT8 II 

cI-opMa ero noaepx:10CTII onpe,ne!IJlilT HBJm'!lle 30HH Cl'.OX>HHOI'O JIBl!R8Hl:.F! 

11 xapa1<Tep paarpys1m. 

Km::-!eT z BC'lli8JI 11.ep3.r.OT8 JIB/'.JlliTCll Becyo;~.m (!al<TOpaMII, onpe)le

JlRSI!U~,'.i~ !!HTeHCUBHOCTh paaBi!TUJl HapcTa B P83JiUtffil;!X tJaCTRX per;~oHa. 

Pa.3HlUW. B ope,nHerOJIOB!iX TeNnepaTypax :.~e~~ t:~H:m I! ceBepHH:/i: 

pai';ona:,:i: - !4 '40 I C-- n !-'O;:i:!G:CCTBC oca]IBOB Z,'.C."!Jzy t(0H71UieHTaJi:DHW,m 

·~ !l!)iiOper.Ju..:,m ~a!:01-Ja:.:;~ - .I!O 905 !.".!,'./ron. 3TO H8XOMT OTpa~eHi!e B 

pe:rno:: ;ir.;tl'B'peHm!et:~!;: paJBitTM uper.:.r.e :acero noBepx.ttocTHt-;X (!op~, 
~apcTa. Be'!Haq r~epanoTa oXBaTbrnae.- Go.m,i:.e noJIOBIIBH nr.o?:;a,m: PIIX0-

.no!l ;;apcTy.;q;ixc11 nopo.n per1mHa. ApeBJI ee cyWeCTBeHHo 1;a,1eHJ1J:cJ1 B 

n;;e. CTOJ.;8H8 . B pai:oHax pacnpoCTp8.!l8HIIJI Be'Ulo!: l,!8p3JIOTfi HE;!6o.r.ee 

:U\78HCl\l'!l0 pa3mrnaeTCll no_m,epa.r.OTHWC l<BpCT . KJJlu.:aT - r.r.aBHit.: 1a

H'I'Op , onpe,ueJuu,1.::1~~ •~3Menem:e uop,:toreP.e3e HapcTon~x clop!.! n ceRep
:10.: ttacn~ pcrnoHa, r.ue npeo6Jia;iru~T pe:-JtHTon~e ,topu1-1 nosepxnocT
Hcro f.8fJCTa, a HC~OTOp~e 1~ Bi-L.l.Ji np: HUHC CYUieCTDyi:t:;t!.X yc.r::omu:ix 

SO DCC He 06pa3yr,TC!i. 

CoBpeMeHH8JI C~OPOCT!, 1<apCTOBOll .neHy.nau1tr. HBXO)lllTCJI B 3aJlHCV.

:.~OCTH OT i<JIBM8':'8 U 'NUior.orm-1. HapcTa. Pacc\fl!T8HHHC no g()pMyJie M. 
nyJIIIHli ee 3HaqeHIIJI B pa3,111'UIW( palloHax COCTBBJIJDJT - noBepXHOC-

7H8JI 7-34, a fl0J138MH8JI 16-38 u 3/ro.n•KM2 • !lHTeHCIIBHOCTb K8pC'l'OOCl

'la30B8HIIJ! H8 611.r.a llOCTOIIHHllil BO BpeMem1, '!TO oelyCJJOBJI8HO Y138Jll!

qeimeM IIJl:I YM8Hh11!8Hll8!,I B03J18ilCTBIIJI pa3HIIX ,teJ<TOpoB, KOTopoe npo

llCXO.![]!J:O C pa3JIJ1qHol' CKOpoCTblJ. Ha1160J1ee .:rr.ttru.mq111,1e rtaKTOpll -

l<Jll'_\IBT I! CBJl38HH!i8 C HI~,! pacnpocTp8H8Hll8 Be'!Ho!, :.:ep3JIOTII II Jie.no-
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BHXOJIH 1<8PCTYDI!ID<CJI aopo.n: 
r1o.l a)a MacmTaele eaoelpaJ1te1U1J1; 
~Cl)BHeMaCWT8ClllHM 9H81<0M 

[Z] rpa!IIIUH CTPYRTYPHoro pallo1m
poBBJiBJI 

r.:-:-J ne111ep11:a)KpynHHe (L>SOOM); 
~ Cl)neoo.m.ume (Olll!f!O'l!IHe IIJIB 

rpyruw nemep) 
~ 11!8X'rll II KOJIOJIUII: a)1<pyrurne 

(h>IOOM) ; Cl)Heelom,mee I• -I a) MHOI'O'll!CJ18HH11e BOpoH1<11; 
Cl)1<apcToa11e .nenpecclill 

~ 

oq I - llI'O-BOCTOqaBJI '180Tb C11Clep
:.(- CJ<OI! IJJJ8Tip)pt,IH; Il - BOC'l'O'Ul8JI 

'IBCTL MoHrono--OxoTcKoro cl<Jla.nqa
Toro BOJICB; Ill - BOCTO'UIBJI '180Tb 

~
0
-- '4, l,ypel!HCKOI'O cpe,IIIIRHoro M0CCIIB8; 

• .,- ~ lY - ClllCoTa-AJIHHCl<BJI Cl<Jl8Jl'l8TBJI oel-
" JIBCTb; Y - C8X8JIIIHCKBJI CKJUl,!t'IBTBJI 

oonacTb. 

CXeJ,18 pacnpocTpaR8HJIJI KapCTynill!XCJI nopo,ll II KapcTOBHX ip)J»,I 

BIITOCTb 01<pru1111a 1.:ope~ ( r, 3Haql!T8JII,HOli CTeneHH onpe.neJIJIJl!lBJI KO

Jlll%CTBO OC8JU<OB), a Tlilt);(8 HOJieOeJillJI ypoBHll ll.OPJI II oelycJIOBJl8HHf:C 

;2.m 3TaJl!I 3p03HOHHOI'O BPC3a. ll3M8!18HIIJI ycJIOBnll 1<apcTooelpa30BBJll' 

OTpa3:•JlOCb B 1,op-JoreHe3e 1<pyn11HX fopM KapcTa. CoapeMeHHHe YCJIO

BIIJI i,ettee Cl.r.aronp11J1THN ]",)"JI P63Bmll/! R8pCT8, qe1.1 H!.18Bllll!8 M8CTO :-

Bpe!.'JI K,:v.-.1eT11qecROro ODTm.:yi.,a I'OJlOUeHa II M8liUl8,llHllROBltH nJiel:cTo

l\8H8 II 3HBqllTCJII,HO xyi..e CY'-18CTBOBaBCIIX B OJ!III'OU8H8-nJil!OI(8He. 

KapcT B perv.otte B Toll l!Jlll IIHOl! CT8D8Hll P83Bl1Jl8JJCJI IIOCTOIIHHO 

Kor.na K8pCTYJl:U18CII nopO)lli Ol<8311B8J!l!Cb B KOHTIIH8HT8JJJ,HIIX YCJIOBIIJ! 

no.n8BJIJtl'.lllee ClOJl!,ll!llHCTBO .!JP8BHl!X K8pCTOBUX IPlPU K H8CTOlllll8MY Bpe 

J.18HII YHllqTol!eHo B pe3y,'ll,T8T8 ,ll8HYJl8lllrn . B p03Jlll'UIIIX pa!,oHax 06lin

PY'-'8HII norpeeleHHHe ¢opM11. 0Hn pa3BIIBBJIIICL a p11q'ee, KeMClpl!ll, no2-

.IlH8M ll8Jleo3oe, Tp11ace, M8JIY. HBl!ClOJiee )1p8BHKe K8pCTOBH8 <!OPMH, 

coxpB.HHBll!ll8CII B coape~:eHHOM pem,e\f)e - 1<8PCTOBH8 .nenpecc1rn ( llOJII,

eoelpa3H!l8 KOTJIOBIIHH) B ceaepHo!l 'IBCTll pel'IIOH6, '18C'l'llqao aanoJIHe

HHl.18 0JlllI'OU8HOBIIMll OC8JU<a\ll!. A8pal<T8PHBJI qepTa KapcTa pel'IIOHS. -

ClOJib~IIHCTBO KapcTOBHX (j:opM .npeBHee Ol<PYaaD!l8I'O peJII,eqs . 3TO 38.l<O

P.OMepHO K6." JIJIJI noBepXHOCT!IUX ( Hanpv.1,1ep, 74% KOpp03llOHHIIX BOPOH')l< 

JlllJlJll."'l'CJI pemU<TOBHJ,111) , TBI< I! fi0.ll38MHIIX (Jll'Jllb 9% llCC.r.e.noBBHHIIX ne

c;ep npOJIO.r.J'fillT pa3!lllB6TbCJI B CTOpoHy yBem1qeru1J1 061,e1.1a) q-<>pM. Pe

.':l!KTOBOCTb ¢<>PM KapcTa onpe.neTJl8TCJl IIX pecno.r.Ol!8HlleM H8 Y31mX BO

.nopa3.ne.r.ax II rpeelHJIX, BCKp!ITl!eM B8PTl!K8JlbHIIX noJIOCTe!l Ha o6p!IB8X, 

COXpaHHOCTb!O ¢op!.\ II OTJIOl!leHl!li, CTeneHblJ 38IlOJIH8HHOCTll II MOP1"0JJO

r11eli; fiOJIH!ll.'. OTCYTCTBll8!l Bo.noc6opHHX Clacce:iHOB IIJJI! 11X flllHID,\ H8CO

OTB8TCTBl18M paauepar.1 II !I.Op<roJlOI'llll H86Jlll,ll88!.\b:X (!op1.1. T>aJMepu pem1-

KTOBHX ¢op1,,, IIX !lOp(j;-OJlOI'IIJI II xap81iTep 'lTJl0)!;8HJtl'. YR831,1Ba8T, '!TO 

ClOJ:btilllHCTBO 113 HYX (fopMllpoBB.r.OCb B CloJiee ClflaronpllJITHW( l<J!IIMBTll~e

Cl<IIX yc.r.OBIIJIX. 0Hll P83BIIBBJlilCb npefL\'Y]:(8CT1'8HHO npH MeHee pBCqJie

H8HHOr.l peJlbe<fe, 0 qeM, B qacTHOCTll, CBll.JlCTeJ:bCTByeT MllHCpBJ:OI'llqe

c~;i,'1 cocTBB oTJ10BeH1!lt nemep, no1<a3HBBDJIID1, qTo 1:.x ao.nocelopHHe oa

ccel:HH Bl<.'IDqaJlll BIIXO)lli H8K8pCTym(IIXCll nopo ..... 

Bcero B per11otte ll3B8CTHO !£8 nemep npoT, !8HHOCTbil CloJiee IO fJ • 

.;peJUl HJ!X npeoelJI8,llaJJT pa3B8TBJJeHH118 II YCJlOaH8lllill8 ( 42, 2%) l!e!i!epb:. 

:.mrna 38 , 6% nemep - ,no 20 M, !6,8% - .no !00 M, y 4,% - 6oJiee 500 M. 

83, 7% fiOJlOCTeli l11>18JOT I'JIY611HY .no 20 f,I II Jll'JDb 2 , 5% JIOCTIII'a.JT I'JIY6, -

HII 80 M. y no.na.BJIJWU;ero 00Jll,(Ijl!HCTBa Il81!!8P HBClJID,1Iae1.11e BXOJ1Hli8 OT-



Bepcr1111 odpa30B8JIIICL 3Ha'ffl.T8JD,RO noa&e, qeM DPllMW<8.DIUl8 II ffillA qa

CTII DOJIOCTeA. OH!! HaJCO,lll!TCR Ha adcoJIDTRWC OTMeT11ax OTO no 8?0 M, 
a OTHllCllftlJll,Rli8 lllC npeBll!D811M OT O no 4?5 M. KoppeJIIIIJ.HJI ne111ep IIJIH 

HX 3Jl8118HTOD C pe'!RllMJI reppacaMR B03MOl!tlta JIHJ!iL = OTHOCl!T8Jll,HO 
110.llom,ix (cpeMe-nos~e11J1e!\croneH0Bwc), pacnoJJo&eHHllX n6Jm311 J1l)e
HHPYDJllllC M8.CCl!Bbl pell nor.ocren (H3-3a pes!IOI'O OTCTaBallHR CllOpoCTH 
Hoppo3HOJl:l0-3p03110HHO!\ npopado'l'lll! MaCCIUl8 OT CllOpoCTll npe3aHHR 
pe'illoll AOJilUlbl) . Dcr.encTBl!e 3TaDHOCTll HHTCHCRDHOI'O 8p03IIOHHOI'O npe-
3a MIIOI'HA ne111ep1,1 ne ycnen craTL spMo!\ ne111epHoil c11creuoil, npe11pa

TRJIH Cl!0/3 pa3Bll'l'll8 B CTOpoHy YB8.llll'l8l!llll 061,eMa ( HR IT - Ill CT8,lll!ll 
pa3BHTHR no r.A.MaHCllllOBHqy). EOJrLIJJIIIIC'l'BO nonodHWC ne111ep npeBHee 
Ollp~ .<IO'.X ,fopM pem,84f!.. KpyDRlie ne111ep1,1 B OCHOBHOM HaJCO,lll!TCR Ha 
cyxo-ra.nepelino!l II rporo-!laMepHOll CT8,ltllJDC pasBIITHR. D HC!IOTOPWC 
ne111epax l!M81l'l'CR CJienu perudWla CYJ'.IIHH!IOB II xeMOI'8HHWC OTJJogeHJlll, 
3aDOJIIUIBIIJlllC noJJOCTH. B peI'ROHe npeo6JJBJl81l'l' (56,6%) 11oppo3HOHH0-
3p03HORIW8 noJJOCTII roplt30HT8JILHOA l.UIPIIYJlllUIUI 11apcroBWC BOn. l-!3-
MeHeHHe BHelllHllX ycJJoBHll 11apcroo6pasoBeHHR onpeneJlll.llo 11op¢oreHe
r11qec11yio nepecrpo!\11y nponecca pasBHTHR noJJocren: OMa v. Ta ze 
ne111epa 1,ioger BllJlD'laTL 8.ll8M8H'l'bl, (J,opMHpoBalllll!CCR llaH noJJOC'l'll 
pa3.ll1l'IRWC reHer11qec1111lC RJlaCCOB (I? , 2% ne111ep per11oaa) • .n,m 6om,

W1U!CTBa pa8BHB8.DIUIXCR nemep xapa!1'1'8pllli H88HR'ffl.TeJll,Hble CKOpoCTl! 
nl!Hll8Hl!R BOn, o6YCJIOBJ!lUl8Dilll8 pa3Bl!Tlle DOJIOCTe!\ 11oppo3HOHJIOI'O 
!IJJacca, 'l'OI',llB. llaH peJJll!ITOBHe ne111epH pa3BJIBaJIIICL npeHMY1118CTB8HHO 
llaH !10pp03l!OHH0-3p031101U!H8 DOJJOCTK. 
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CoCTRB PWCJlblX OTJJO&eHIIA B ne111epax per1mna 38Bl!CHT OT I'81183HCR 
DOT.OC'l'll - B 11oppo3HOHJI0-8p03HOHHWC 3Haq11TeJD,HYI) po.Ill, III'pall'I' Me
BpHTbl ll DCB.MMHTH, a B 11oppo8HOHHWC OIUI 06b1WIO OTCYTCTBYl)T. Mo11t
HOC'l'L pWCJlblX OTJIO&e!UUI y 62% ne111ep no IM, MaHCHM8JILH8JI (BCHpH
T8JI) - no 9. 5 Id. DoMb18 X8MOI'8HJIH8 OTJJogeHM pa3R006pa3HH no MO
p(J,c>JJOI'HH II reH8311CY. !Ix pe3BIITHe II BHnOBO!I COC'l'RB 3aBHCRT O'I' 
CTanHH pa3BIITIIR nOJJOC'l'II H ee HOH«,Brypan1111 , 11.lll!MaTa pa!\ona H coc
TaBa ttapcryunmccR nopon. HR116o.llee wnpo110 pacnpocrpaHeHY s ne111e
pax llllHOll 'laCTII peI'MOHa. Do MHOI'lllC nemepax pS.3.llll'Ull>TCII nne , peae 
TPH reRepauHH cy6reppaJJLHYX OTJJogeHHll. Xapru<T8PH8JI qepTa pe.ll1lll
TOBWC HaT!!llOB - 6oJJee RpynHYe pasMepa no CpaBH8HIID C HOBOodpa30-
BaJUl!lMH. ITO pesyJILTRTaM pan!IOH30TODHOI'O ,ll8.THp0BaHIIR YCTaHODJJCHO, 
qTo BX poor npoBCXO,IO!JI B 3D0Xli MCMCMl!!IOBRll DJJellcronena, a B 
anOXli DOXOJJO.nrutJ!ll npe11pamancR , qro odyCJIOBHJIO pe3KOe pa3.llll'll!C 
renepaunl!. MOJ$>.1Jor11R ttaTeRoB nottasanaeT, qro JU!g,IIJILTpauHR a ne
mep1,1 B aDOXli MCM8MHl<OBHll DJICKCTOnena dwia BHllle, qeu B I'O.llOUe
H8. r.llRI.UlaJJLHHe OTJJO&el!llll pacnpocTpaHeHH B ne111epax pacDOJJO&eHHblX 
B l)!l3HllX 'l8CTRX peI'HOHa. !Ix BHnOBOII COCTRB H 061,eM Jll,nOB onpene
JIRIJ'l'CR MOp(J,c>JJOI'BIIII DOJ!OCTH, a T8.Klle DOJJOgenMeM II pasMepru.rn sxon
HOI'O O'l'BepcTIIR. MeTaMop,teqecRHe MHOI'OJJeTHlle Jll,nff Hl,!CIJ'l'CR B 16 
ne111epax, a JlCffillRR - B 6 (061,eM JJLP.8 no 4000 M3). PaJl)!OH30TOD
Hbll,I ,ll8.Tllp0BaHBe YCTaHOBJI8HO , qro naze caMHe RPYDHHC JJCnRffUC o6-
p830BaHHR Cq<>PMJ!poBR.llllCL B I'OJJOUCHC. 

Yu. I ,BERSl!Jil!V, Pacific Institute of Geography USSR Academy 
of Soiencea l'ar Rast Division, V1e.divoatok 

D.H.BepceHee, TMxooKBBHCKKA HHCTK'l'YT reorpaojMH A00 AH CCCP, 
l'.Bn8,IIHBOCTOK , CCCP 



OCOBEHHOCTH KAPCT A H 3KOJIOI'HH IIE II{EP A JIT A.H 

ABPAHOB, " · n .. HBAR\fBHXO, B, r . 

Cpe,1111 DpO'IE: RapCTOBlil odecTel! Cll:dllp11 Anal! Bll;lleJllleTCJ! 

llllpORIIII pacopocTp&11eBJ1ell 8RTDIIOI'O II B8CTOlllll88 Bpelll'I a.uoreHBOI'O 

RapcTa, 'ITO onpe,;8Elllo ~CTBOll8De ea A.nae r.iydo'lahlllx maxT 

Cll:C!apll II llan.sero BoCTO!Ul. IJa A.nae BB!leCTIIO OR0,10 Jt80IITRa 1111Te

pec11HX Alli cnop~118HOB-<:llfU80l!OI'OII De11(ep. C.a6aR Bay'18HBOCTI, 

IIHCOROI'OpROI'O !!apCTa BJITalCRJD'. :i:pee!ToB DplllllleRaeT CDeJl80l!OI'OB 

B08.ll:IDOCTH> OTRPli'!llll r.iydouAlmx D~P. .lioJwn:BcTBO 1111Tepecma 

De.ep llllXO,ll!ITOII II xopome11 COCTOIIIIIIJI, 0.ltll8RO yrposa 118pJl!ellllll 

8ROIIOl"ll'leCRoro PaBBOBeCIUI BDOl!Be pean.aa. llellcT!lell!IHI IIY'l'L OJ:palll,I 

De111ep IIIUl;IITOII B BJ: odopY){Oll8.BIIB II IICDOlll,SOB!IIID Alli 'l'YPIISll!l a B 

DOlllllll8BD SRWIOrB'leCROII KYJIL'l'YPH BaceJlemm. 

ropm Anal! - aTO saoQJtBaH qacTL AIITae~aHBc1toll ropaol! 

CIICTellll, p8CDOll'.OK8HBOII B 1{88Tpe AaBaTCROI'O ll!IT8PBRa Ba IJI'e 

Cll:C!apa. Ila Bee!onaol! TeppllTOpD SJt8C1, cocpeJtOTO'leBH IICe IIBJtH 

ropma Jl~B - OT Tae&ma IIIISltOI'Opd JtO Jl8JtBBROBHJ: Bep!lll!II. 

HeCIIOTpl! Ha ll8JIB'II8 Jtopor a 6:oSOCTL rycTOBQCeJl81111HJ: TeppllTOpd, 

A.l!Tal! CpllllllBTeJll,HO MMO saTpolfYT XOWCTB8HHOII ,l\8JlTeJII,HOCTI,I). 3,11ec1, 

e111e CO:q>SIIIIJIBCI, 118CTa C Dep1108,llaHBOI! Dplll)OJtOll DO c110ewy 8KOJ!OrB'l8C

ROyY COCTOID!Dl YJIIIRallt,BHe JIJIJl IJI'Q Cll:6apa. 

B BacTOJD11ee spelll'I .!WI AIITaH pe=a yrposa aapymeBJlll SROJ1or11-

qecRoro 6Mauca II CBllSB c npeJtD011arae111111 cTpoBTeJ!J,CTBOY aa p.KaTYJ!B 

RaCR8,lla r3C, J:OTJI 0~8CTBeBHOCTI, CTpaBH aRTBIIBO BHCTYUQ8T DpOTBII 

STOI'O. 

lOl!PDIII pa9MTJl8 RBDCTB, Kapc'cyDIIBeCII Dopo,1111 3!UD11181lT ea 

AJ1Tae JtO 9000 YJi?-/1-2/. BepJ:BIIJI llllCOTBall rpaBBDa paSIIBTl!ll RapCTa 

DpOXOJtl(T OROJIO OTll8TRB 30X) 11. IlOJta.&IIDJllill 'IQCTI, RapCTOB!IJ: 4lop11 

cocpeJtOTO'leBa B IIIISROI'Op!,8, a BC8 RpynBHe De1Qep11 npaypo'leBH R 

B!ICOTBIBI OTlleTRall 800-1000 11, J:OTJI BSBeCTBH De1Qep11 II Bil BllCOTe 

2500 11. Ile111epu AJITaH SMeram. RaR DpaBIUO. B DJIOTllllX 118TaYO.()IPl!SO

BaHl!l,[J: BSBeCTBIIRIIJ: DPOTepOSOJI B D8Jl8080JI, pexe B llpallOpax. 

KlmilaT MTall p88RO ROBTllBeBTW!Lmrl!, ROJIJl'l8CTBO I'OJtOB!IJ: OCQJtROB 

COCT!UWleT 400-1000 1111 , Coepe118HB811 CROPOCTI, RapCTOBOll JteJl;J,lt8DBII 

IISllellJleTOII OT 33 AO 98 .} /roJt HMf /2/, 

Cgc,eo,omeraaa lffi8HHQCTI,. Cll:CT8llaTB'leCH08 CDeJ180JIOrB'leCKoe 

11ayqeBBe AJITaH BQ'IBJIOCL C 60-J: I'OJtOII JCX BC pa811BTJ!811 CDeJleOIIOrD 

B CDeJleO'l'YPB811a B TollCRe JI H0BOC116apcKe. B BBCTOJD11ee Bpelll'I RpynBHe 

D81Qep11 BSBeCTBH JIJ11111, Ba 6 RapCTOB!il yqacTIUll 4 xpee!Toe B rycTOB11C8-

Jl8HB!il paoaax 1111SRorop1,11. 

GU'!UIIWPIII QPMCPNUesa. ropaaoBTa.n.BHe m 11Boroaor8111111e De111e

p11 asroreHBoro KapcTa, paSBlll!llllleOII dE!s sep118El DOJtsellBliJ: IIOJt • 

DPIIYJ>O'leHB!le R dopTall JtODB B TeppaCB!BI ypOBIIJIII , B8BeJIIIRB. Kpyn

Bellmall ne111epa TaRoro TJ!Da - l,b'sel!BaH ( Ta<1ll.). 

Soeci al i tv of Karst and cavern• s. ecology of the Altai 

Ab,.amow J.P., Iwantch1mko W.G. 

Among all the Siberian karst r e gions th• Altai is famous the 

wi de•pread a l 1 ogenous karli.t that active at oresent. Thi 9 

det•rmines the existence of the karst abvsses that are the 

deepest in Siberia and the Far East . Ther• a,.e about dozen 

caverns interes ting to s pel.ologi s ts in the Alt ili , The Alt•i ' s 

ranges, especially the high-a ltitude karst regions are studied 

not well and thi s attractli. • peleologi s t s with the posibility of 

the deepest caverns' discovery. Most of the interesting c•ves are 

in condition but there i • an ecology disbalance threat . The real 

way to c.aves· protection i s in the ca.v■5' equipffl.ent for tourism 

and the population·s. ecology cult.ur@ rising . 

Kpyn11eme De111epe AJITaH 

Ha!lllllBBe De111ep11 ½r.116BfiipoT1111ellf Palou I 06BOJtB8HBOCTL l 
1aa,11 1socT1,,11 I I 

rllOJIOI'll'leCKaH 
Ke11,aml 

340 1740 Ce111111cKIII :i:pe<Seor IlorJ101118Dlld 
DOTOR 

MTal!CRall 240 3500 Ce111111cKIII xpe<Ser n orJ1011181111J1lt 
DOTOK 

fyTRymcRaH 220 1200 Ipe6eT HOJII'O IloJtse11BHe osepa 

CoaHTeJ:BJl'leCRlill 210 1000 Ce111111cKIII :i:pe6eT IlOJt8811mrl! PY'lell 

reoclaSrieCRlill 130 500 Ce1111BcRBII :i:pe<Ser IlorJ10IIIBDIIIII! PY'lell 

HllrypeR 82 2f,() Ipe6eT Ho,n,o IlorJIOIQllDIIIIII DOTOR 

OoaCBM 60 100 Ce1111Bcltd xpe6eT IlorJ10111aJlllllll DOTOR 

l,cyseill!aJI 33 850 EalQeJISRCKd xp. CyxaH 

KapaBORIIIIIIICRall 24 5al XpeC!eT HOll'.I'O IlOJtSellBall peRa 

IlPJIIIYDBCRall 40 400 TllrBpei:ODI xp. CyxaH 

Bee 60l!I,D111e De111epe MTaH B1181lT auoreHBOe DpoICJ:QKJteBBe n npeJtcTae

JIJlllT codoll Roppoa110HBo-aposaoHB!le ID8J:Tll npaypo'leHB!le K DOBepnoc't/111 

Jtl)eBBero neBeDJleBa B npnoJtopaSJteJl!,BOll 'IIICTJ! xpe6To11. He6Qll'.I,1DOe 'IJIC

AO ne111ep Jtll)Dloro auoreHBoro reBesaca B BaCTOJIJlee 11pe1111 BeaBTJ!lll'lo 11 

Be DorA0111aeT BOJl:f (Ilpl!.11,JDBCRWI, fyTR)'lllCIIIU). :n. Dem;epll CJ1a6o o6-

BOJtBeBH • 111181lT xopomo paspa6oT8.IIIIHe ecorecneHB!le BJ:O.Jlll , Be Dpaypo

'leHB!le K DOBepJ:BOCTB!lll RapCTOBllll 4lop11a11. .EonmlmCTBO DOJtOC!ma De11(ep 

SBa'IJITeJll,BO OC!BOJtBeBO B aRTIIIIIIO pasllJ!llaeTOII. fWll,RO B S1111Bee Bpellll 

3TB De111ep11 CpaBBJITeJll,IIO C1D, a xeTOY I B llfl&C880Bl,8 ORB norJIOIIIBllT 

SBa'lllTeJl!,BHe BOJtOTORB. Ilp• llailil p a811ep8J: IIJ:0Jt8 De111epu B 60.ILmoB 

BaC!llll8BBOCTJ! DOTOKa aumlJ!ell B opr ll!IB'leCKml yYCOpoll •e.lllllY811:> DpoIC

J:QJtIT sacope1111e DOBopa. Ilepzo,ll;ll'lecue o6pJ11eBBJ1 KapCTOBO!l BOpolllt]( 
TaRie Depe1tplll1811T 110811:>11BBe opoxo,1111 AllJl qei0Be1ta. IloaTowy DOll'.OCft 

'1811(8 BCero Be 111181lT BXOJtOB. HeCll:>Tpa Jill 8TO B&D'IJl8 1tpym10A DeJ118Pll 

DOJt ROBRp8TBO!l BOpoBKOll IIOIIBO Ollp8Jt8.DTI, DO IIIIBp0RJIDl8.Tll'leCl'CIIII 

8110llallllllll, Jt]IBll8BBD B03J11Xa 116Jlasa DO!IOpa. B XOJIO,lOloe 11pe1111 118CTO 

BOBIIOJDIOI'O IIJ:O)ta DORp!lllaeTOII RpBCTal.lallB DeJI, Tall CT811118.eT caer, 

' coxpBBJ1eT011 pacTJ1TeJ1LBOCTL. no TIIRDI npBSl!8R811 611.D oC!aap,-eBH • 

11cRpllTll De111epe 3R0.1omecRas, A.nalCKas, Coa11TeD11Aecxa11 11 JtPyrie. 
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BHco1toropm1e !tapcTOl!lle /1>opllll MT8ll '18CTO BS811110,J1ellc'l'IIYll'1' C r~ 

IIHIIII, MeCT81111 BOpoBRJI II Dp0B8JIII nepel!plffll 110pelllllBII! OTJl<laelllUIIOI, 

'!TO AeJI8eT BeBO- DpOBlll!BOBeDe B CKPW181111118CII n0,11; Bllllll ne111e

p11. Ho B J)JIAe <IIY'l8eB Jl8JlDJ!OB811 ,ll;eJ!reJll,IIOCTl, o6iler'l88T pa8BIITlle 

IUlpCTa, ocodeBBo 6polDlpOB8BIIOro, 1t0r,11;a pacTBOpllltie nopoJIJl nepe11pu

TH cnepxy IIBI'llllft'lec11oll 1111Tpf811ell. 3RBOPllllllOBB8ll ,lleJ!TeJII,IIOCTl, Jll,Jl8 

BHpadafilBaeT B 1111n111'l'l!'lemt011 11eue xap, Boropml BCBpBBaeT n0,11;c'1'11-

.1111DJ1d IIBBeCTl!Jllt. 8Moae1111He B n0,11;o6ma: YC.IIOllllllX ne!Qepll o6B&p;JMIIH 

B 1988 r. B8 Tepe11'1'11BCl!OII :i:pe6Te. la B:10,IIJl pacnOlloaeHB B8 BIICOTe 

2300 11 B Jle;ltllllllOBOII llJIPll8 11 nor.II~ CTOK Be6o.uaoro Jle,lllll!K8. 

Ilo,ll'!6lllll auorelllllill IUlpCT BeCYlll (!J[aroaplll(TeB JI/Ill /1>ol)llllpoB811111t 

r.1116oma nOllOC'fell, Tell 60llee, '!TO ~n llllp(So11Bnm:c OTJ1oaeBJ!lt 

no,Jt lllll'll8Tll'leoKJD1 11eu011 ll6.1Jlll8, a nepen8,lt BIICOT 1to 6a811ca sposn 

npeB&UeT 1000 11, 

lsowm DWP AITM· QqeDJ010, qT() B du:aalaee ~•• :a CBRn 

C pallBllffeM B8 AJrTae IIIIOCTp8IIIIOro -rypaam 118,JtO Ollll;Jla'l'l, 8lt'l'IIBll88ltllll 

cne.11eOJ1omeCKn acCJ1e1tOBlllld B 8TOII palo11e. B BaC~e B{)eim 

11D60llee 11BTepeo1111e JI/Ill nousa TypaCTIIII n~p11 (1YTIIYIIC118ll, 3JIOJ10-

mecl181l, · ICyseball, re$811'1eC1181l • ,lQ)YI'■e) sa:i:OJlll'.TCII B :i:opome11 

COMOSBD, Bu60llee as.eeo'l'JIYI) as BU n~py IC,'ee~, OTl!pHTyll B 

1969 r., OT pasrpa61:e111111 cnacae-r BBa'l■TenB8ll YJ18,!iimocn • llal8ll 

OCBeJlOIQilllBOCTI, B8O61181111ll, IIeDtepa ~ 6iaa OTKpHTa B 1984 r. 

11 eii JIP8COTII 6KD s~BH cep11ell ec-recne11ma: npenucnd B BB,lle 

BltOJtl[Oro KOIIO.Jln8 I8 11 • Tell, '!TO OCllOB!llre BSTe'IHBe o6p880B811111t 11 

oaepa sa:i:o,1111TC11 11a r.1116De 220 11 sa ,llElllllllll Y8KIIIII :i:o,llo11 c oep11elt 

"KSJtB6poBOB". B &acTOll!llee Bpell!I BaTe'!llHe o6paaoBIIHIIII ne111ep11 

TyTey!uCBoll sa:i:o,llll:TCSI no,ll yrposoll nOJIBoro YJlll'ITO.llellllR Bs-sa Bee 

BCSp8CTSD11ero noTOR8 :seJ1811111tl noCIIOTpeTl, B8 Kp8COTH, CJIBB8 0 

BOTOplll: pacopooTl)lllllleTC/1 011en 6llcTpo. KaR noKasMa npaitTBBa, oc

T&BOB1!'1'1, nOTOK ~ He cnoco6BH BIi 6eTOHHll8 npo6KJI B "K8JIIICS

pol1Kax", BIi aaxoHQJl8Ten.BHe 11ep11 no ~emm ne111ep naimTHl!ll81111 

np~. nJDH ROIIIIJl8RCBlle 11ep11 I! B nepJIYI) 011epe,ll!, 8KOHOllll'leCKlle. 

Pe8J1J,11118 ,110:10,IIJl, ueo6:i:O,lll!llll8 JI/Ill 06opy,11;0B8111!8 II o:i:p8BII DelleP IIOryT 

611Tl, nOIIT'lellH TOJII,110 98 C'l8T p89Bll'1'llll ne111epHoro TYPll8118 1t OCOOOHBO 

1tHOCTl)8HBoro. 0,llBIIII 11a 8\M)eRTIIBma: cnoco6on noB!llllellllR BROllOrl!'lec

xoll RYJII,Typl,I 118Ce.llellllll .IIJWIMCII np11B11e'1eB11e 1tHOCTl)allBIIJ: TypltCTOB 

1t9 pa8BJITll:I 1!1111BT8JIIIC'l'Jl'leCl!JIX OTPaH, 

.IIH1'EPA7.YPA 

I. llapllBl!ll A.II. COIIOCTIIU8D8 paaBHJUI R8pCT8 B8 !Hae II Kamtase. 

B KB.: Bonpoce reorpafloi ropaoro A.1Ta11, Eap11a,.11, 1975, o. 30-34. 

2. llapD■B A. II. IlpocTpaJICTBelll!IUI .ltJIMepeJD:U181W! JI 110p,l>Olloru 

BapoTa Al!T811. - B 1!'.11,: Boopoc11 reorpafu; rop&oro AlrTa11, Eapaey.11, 

1976, c. 3-23. 

3 . I'BC8,Jteroadl H.A., llaplllllllll A.II. KapoTOBH8 pallOBII 11 '1'llnll IUlpCT8 

Al:Ta11. - reo110p,l>Olloru, 1974, JM, o. 74. 

4. llexopomeB B.II. re011oru A.Hae. - 11.; 1958. 

5. Auac "!l!TallollJlll l!pall• , T, l. - li)cKBa-Eapuaµ, 1978. 
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BJUHIHliE ACEIITli"llECKOro MliKPOKJiliMA TA COJIEKOIIEPI HA TE"llEHliE 
3KCITEPliMEHTAJIHMX oxoroB 

l'OPBBHKO, B. n .• TOPOXTMH, H. A, • nOBCTRHOA, H, B .. nBHKO, H. c .. CBHl'IOHKA, J), " · • l'OPBBHKO, n. n. 

TRI! EFYECT OF ASEPl'IC MICROCl T)!ATE OF SALTKI11ES 01' T~ COURSE 

Ui &u'~'Ul. l>Ull.llS 

0oRBE1'1CO v,F., TOROKm'Il'I l!,D., PflVSTJARor 1',B., LEIIKO r.s., 

SI1fI01'1CA Ju,K,, GORBEJIKO P,P. 

/ US S R, Repahllc Allergological Ko1pital ll1n11tr)' ot Health 

tlkr, S S B / Solotwino / 

The effect ot aseptic !111.croclimate ot saltmine■ on the course 

&ed fly' Off'J!' hmted ste8L BllrDa WOtmds werw not bandagffd, 
Animals ot the aperl11&ntal g,,<)IIP that bad been cont1rmal.1J' u:pcC 

nd to- the llicroclimate ot saltairme had ■ON tairoarable COW!H ot tba 

tlurn clisftll .. : better 111ll"rlT&l, decreaee ot tba nuaber ot ldCTO-, 

tmp~t ot botn 1..n-tory proceas and nan...apecific imamologL. 

e,,-1 ne,ponsiTenus. Sca1d woW>da were cOYllred \IT drJ -t • 

Controls in the -.iTsrium ouuide the !111.ne llh<n,ed pro- eomdation 
ot wo,m4.s, tnsutflcient gram,l ation and increu,e ot injured artUlo ~ 

gras..tion ot both intl-1-or:7 proceaa and --i,ecitic reapon■i'ftnfte 

at uperillelltd burns in white, rat. ha■ been stuclied. Burn....,... c....., hM been noted. 

JepcneKTHB!lliM HanpaBJieHHeM B COBpeMeHHoR KJIRMaTOTeparum /!BJil!eT

CR cne~eoTepanHR - MeTO~ JleqeH!IJI , HCDOJll,SylIQJ1ll AMI J1eqe6H11X ueJJeR 

Ml!KpOK.Jllll,18T ecTeCTBelllUIX II llCKYCCTBeH!lllX no~3eM1111X llOJlOCT8R AMI ue

Jlefi K.,'IJl!IBTO H 6a.,u,P.eOTepallllll. Cne~eoTeparIJIR llpJWeHReTCR AMI JieqeHHff 

pil.!18 3800,leBaHHil , TOIOIX 1(81( 6poHXH8Jll,HaJ! 8CT!,18 , X!)OHJ!qeclOIJ! 6poHX!IT , 

I'l!lleJ)TOHHqecl<aR 60Jl83HL, l(OK11D!l, 386oJleBaHl!R nepeq-epHqecxol! HepBHOll 

CHCTeMII , pem18TH3M / rop6eHKO II.II. , I978, I98I /. MR cneJ1eOKJll!M8Zl

qec1<oro JieqeHHR, B OCHOBHOM, HCOOJII,3YDTCR T8K H83YB8eM!i8 "XOJIO.IJ.HYS" 

lleil!epY, r~e ~ellCTBYDlll!MI! itaKTOpal,IH Ml!KpOIUlll:.aT8 l!BJll!DTCli: CTa6wu,

HOCTb OCHOBll!iX MHJqlOKJll!MaTH'leCKJlX X8pah'Tepl!CTIIK, 6Jl8ronpHRTHaR· T8ll

nepaTypa , BJ',lll(IIOCTb ll llCKJW'U!T8Jlbn8R 'lllCTOTa B03.izyxa, ero llOB!lmeHH8J! 

HOHll3a!{l!P., YJ!8Jll!'leHRoe COA0prulllll8 yrJieI<llCJIOI'O ra3a, HaJIH'llle B a3po-

30Jle l!OHOB KaJibUHR ll Mlll'Hl!R, YJllll4llTl!qecKoe J1cqeH11e ll!)OBOJO!TCR Tait'-le 

11 n COJIRHliX KOllJ!X, J1eqe6HYM11 cj'aKTOpa.Mll KOTOpYX JlllJlJl!lTCR: OllTHMaJlbHYe 

Tet.mepaTypa II BJWAl!OCTb B03~a. BYCOK08 co.aepl!t8.HH8 83!)030JlR XJJOpl!C

TOI'O H8TpHR, 6Jl8l'OllpYJiTHOe COOTHOID8HHe OTpl!QaT8JlbHYX H noJIOJ!JIT6JII,HYX 

aapollOHOB, npa!(TllqeclOI noJIHoe OTCyTC'f1lll0 ?t.llKpOOpr8Hll3MOB II 8.JIJlepre

HOB / rop6ettxo II. IT., I978, I98I / . J.:.nli cneJieo6!1JlbHeoJ1orHqecxoro JJe

qettni; HcnoJII,ayMCR " Te11J1Ye" nel!lepu H 3a6pomeHH11e ropHHe wpa6oTI<l! , 

r~e npl!MSHJIDTCR XOJIO.D,lille, CJl800T8jlMBJll,H1l0 H Tep.!8J11,HH8 cym4aTH1le , 

6v.Kat)6oH8THO--CYm.fBTHO-l!l8;10qHJl8 , cepHOKHCJll,le C BYCOKHM co~eplWHlleM 

TRll8JlliX :.!eT8J1J!OB, ~ottoB!le H JII)yrHe BO~ / rop6eHxo II.II., I9'78 /. 

[.ieJ1J,D Hemero ·scCJI8AOBal!ID! 6YJJo pacl!!HpeHHe ~ana3oHa npl!MeHellll/1 

ClleJieoTepelll!H = Jieqe6HllX UeJJeH. 

:i:;111 3TOro B YCJIOBIIJU no~38MIIOI'O OTAeJieHHR 60JlbHJ!l.ll,I, pacnoJIOX8R

ROI'O B COJIRHOl! maxTe 6YJIO npoee~eHO 3KCll8plllleHT!l.llbH08 BCCJl8~0BaHHe, 

U8Jll,I) KOTOporo 6Wi0 o6ocHOBB!llle JlGqe6HOI'O ~el!CTBBR no~aeworo lollll<

p0KJIHM8T8 HS TeqeHHe 3KCnepllM8HT8JU,HWC OJ!Ol'OB H 11syqeHl!e MeX8HH3-

M8 ero BJlHRJ!IIR HS TeqeHHe Ol!:Ol'OBO!l OOJ183HH. 

IlapaueTp!I MIIKpORJIBMaT8 noaseMHOI'O OT~e/leHll/i CJl8Jzyl]lUl8/CJ181!.n/. 

Pa6oTa llpoBeAeRa H8 50 HeJI111!81Hlix 68JlllX Kpl,Cax BeCOM 150-200 r, 

KOTOpYM Ha ~83rmJlllp0BaHHyll ll0B8px!IOCTb TeJl8 non $p!lllM HBPK030M 

6YJll! HaHeCel!Y O!:OrH napoM E-IY CT8ll8HB Ha llJlOlll!UUI ~o ~ noBepx

HOCTI! Te.118, RBJIRIJlllleCJ! Kpl!Tl!qecKIIWI Jl,JIII ll!l!BOT!lllX. .UecRTb 3~0polllil 

lll!BOTllllX, He no,n:eep:rmexCJ! rep,mqeCKOley ll0pa.K8Hl!1) CJJYDJ111 KOH'l'!)OJIBM. 

il!BOTllll8 I-II rpylillli/OllYTHOl-25 KJJIIC/ qepes 12 '!800B llOCJle Ol[0-

1'0B CfiYCKBJll!Cb B DOA38MH08 OTA8.118HH8 I! H8XO,llll.1ll1Cb T811 B reqeHlle 

75 JUJelVISOO qacoe/; im.BOTHHe 2-1! rpynnY/1<0RTp0Jlb!IOl!-25 KJJIIC/ no-

CTORHHO H8XO,lJ;llJll!Cb, B BIIB8PHI! HS ll0B8px!IOCTll S8Ml!II • 06o.neRHlie no

eepxHOCTI! y lmBOTllllX 06e11JC rpynn B8J111Cb OTl<JWTw.l LleTO~Old 6e3 HC

nOJll,30B8RJIR K8KH.X- Jlll60 Me)OlK8MeHT03HHX aHT1!6ru<Tep11SJU,H11X cpe~CTB 

B YCJIOBHRX ecTeCTBeHHoll as~ KJIIIM8T8 BHB8PBR I! MIIJ<p0KJIIIM8T8 co

J!RHOI! IJl8XTY , 

Y 3KcnepHMeHTMbllllX .l!!JIBOTllllX ll3Y'IBJlHCb Blil!JIBBeMOCTL , KJIIUIHqec-

1(08 COCTORIU!e , xapaKTep TeqeHJIR paH8BOI'O npouecca, o6ceM8H8HHOCTb 

ogoroB!lX paH . H8KOT0pll8 o<lllleKJllllillqecKHe. HMMYHOJJOl'll'l8CKH8 . 6 BOXll

MHqecKHe llOK838TeJJH, 

B TeqeHll8 nepBYX cyTOK y JWBOTHYX 06e11JC rpynn OTMeq8JIQCb yI'll8-

T8HHOe COCTORHHe , CMeHRDiteecR nep11o)Olqecxoll arpeCCHBHOCTbll. EoJII,

l!lyll '!8CTb BpeMeHH OH!I 6wli! BRJW , anaTH'IHll, He llYT8Jll!Cb npl!llllM8Tb 

11111!1y, BOJzy , OOJ!l,myl) qaCTb epeMeHH Jl8:!8Jlil , Ha Ol!Ol'OBblX noeepXHOCTRX 

l!lleJicl! ceporo ueeTa BJiallHHll cTpyn. 

l:'.a np0Tl!ll8Hllll 2-7 CYTOK COCTORHll8 6oJII,llll!HCTB8 J!IIBOTHllX OllYTHOll 

rpynnY/20 KpYc/noCTeneHHO YJIYqmSJlOCb, OHi! llOCT8ll8HHO CT8HOBHJll!Cb 

DO~l!Sllm!H, H8=8JIH llplllll!!J8Tb lllllQy, BO.DY , llYT8Jll!Cb "38JIH3!ill8Tb " 

Ol!!Ol'OBYe Jl8HH, Y ecex X!IBOTllllX OEOI'OBbli! CTpyn I( KOl!lzy H8)48/IH CT8-

HOBHJlCR Cj'Xl!M, MOTlll,IM, H8CKOJl.bKO CMOpmrna.r.CH, 

CoCTORHHe 00JlblllllHCTB8 J!.l!BOTHYX KOHT!)OJ!bHOR rpylillli/I2 KpYC/ B 

Te~eHH8 nepeoa He~eJlH YJIY'llll8Jl0Cb H8Sllll~T8JII,HO. OHII W.8HbID8 , qeM 

:i'.l!JlOTH!le OllYTHOI! rpymru, -nepenlll'8JlHCb, OCTaBaJIIICb B 6oJlblDHHCTBe 

ceoeM llJt/W, CJl86o pear11poBaJII! Ha OKpYll8Jll1Yll o6cTaHOBKY, wa.no lIIIJlll, 

H8AOCTaTOqffQ JIJ1lll!ZM8.lll! lillJl1Y, Oll!OI'OB!le Jl8HH Y BC8X IIHX OCTSB8Jll!Cb 

BJi8llllb'.Mll, H8CKOJ!l,KO Ha6yxan.11, w.eCTaMll K KOl!lzy H8A8Jlll, oco6eHHO no 

Kp8llM o6oneHHoll llOBepxHOCTII llOJ!BJIJUll!Cb ruoilmle 0'181'1!. Ko:sa no JlH

HHH ~eMapKawm Ha6yxa.na, llpHKOCHOBeHHe K Hell 6YJJO 6oJl83HeHHO , 

B TeqeHl!e BTOpoB-TpeTb8!l H8A8.11I, OOJII,llll!HCTBO DBOTIW.X OllYTHO!l 

rpylillli/!6 Kp!IC/ 6YJll! BKTHBHY, npHHIIM8Jlll lillll1Y , BO.DY, l!HBO pearHpo

B8JII! Ha OKpYll8DIIYII o6cTaHOBey, llOCTORllllO ll!IT8JIHCL 38JIH3YB8Tb Jl8118-

BYe llOBepx!IOCTH, ~OCT8TOqBO MIIOI'O nepenl!l'8Jll!Cb B KJ1eT1<e. Co CTO

pollli OllOI'OBllX paR 11eKpoTHqecKllll CTpyn OCT8B8JICR CyJCIIM, qepeo--cepo

ro 11BeT8, Ilo KpaRM co S~OpoBOD KO~e!l y 16 KpYC K HOiiey TpeTb8II He

~e/lH DORBJIR.llCR o6ono11 rpaRYJIRlll!.I!, llOKpYTYII yuepeHH!DI :ruol!HHM OTA0-

JlR8MIIM, 3,J.opoB8R KOX8 He 6YJl8 BOCllaJl8HHOII/Ba6yxmel,noKpaCH8111118II/, 

llpHKOCHOBeHll8 11 Hell 6WIO 6e36oJie3H8HIWM. [IOIWTK8 llpllllO,lUIRTb II YJl,ll

Jll!Tb CTpyn He Y.1!8B8J18CL, 

'!TO KaC88TCR DBOTIIHX KOHT!)OJ!l,l!Ol! rpynnY, TO B TeqeHHe 3TOI'O 
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CJ::Oim H<!d:::-";:!02!t<: , O!:E j; 60/1h;~m-:i..:TSC cccc:;:/6 1qmc/o~'i'!!nai1.i-:cb e;vu;- li(.!C n se.r..Ml!I!Ha ,:.<:A- i:caK:Um/C .. 12E.n/1 yt~eHb.!;JW!OCb cor.cp.::.a!-n;e oomero 

'.'Im, ~.UiJ10 nq::e.~~;ra.::~!Cb, i.~a.,10 ;ip1!HHi,~Wll! mUliY , so:.y. t:..a.tle 3Cero o~m 6eru<e c:·001·.,..-~ KpOsz/C.,a!l.::r/ , on:et1e!io .!lOCTOBCpHoe yBe~n1.1e1rne ee-

_.;e::tc..ru:, npo.!<Tlt\!eCY.l: ilC rr-:'i'C.:liCb 3a_1.;:~uca~h pattll . ~r.·.oro:?UC J)i,!:l! cc- JlH.\JHHH r.;:epHoro c;umra !ie .. ~Tpor.'!1J10S l! '1'0KCI11.lecxon aepHHC'!'OCTU HeH'l'-

'i'!i£~'!1!Ch a;;c::Ji:·.:m , CT.?.HO!m.r:.~~Cb ne6yx.tIYMVi , rrp:-to0pe'i'a1lt cer"O-ae.1cttu:: paiPJ;OB, Be.rrn\filHh! K03C0:nt;.HeHT8 HC!iTpo4MJIH-.neii.KOJ.U!Tbl. 

1~eT co rtJ-:o:;:ec:eo:.! oi.:aroB rHO . .l:iOI'O ~':.cn.1ma.1emrn . O;: . .uoa,e~f!eHHO y 

60 .. 'l.b:Ji!HC'i'Ba ".f.7.SO':':ic!X !(0:!Jl l!Oh"PYT O'-i~ra 'TGµ'"-H!-'t"ec.xoro nopav.eHltfl no

CTeOlHHO ':'€~Jie .. 1a, Hr~6yxana Ha npoTF.:...:;emrn Ji,O I C~!, TO €CTb paa:e1~

Ea1Cfi BTorH"!Hllt. HCh1'{)3 . 

Pa3m1'llme iUlv.Htt,ecaoe Te'!8HHe ozoroaol! <lo.11e3H11 ll pa!!euoro npo

l(ecca y P.J:BOTllliX 01'0::'.'H0:1 ll KOIITJlO.'ILHOH rpynn Ham.no CBOC O'.'pa.ltemie , 
3 :S!i~BaeMOCTil ~BO'i'JillX. Te.K , B T8\ICHlle nepBHX t{8TYJ}ex He~e.r..b no-

r116.no 76% ID!EOTHllX l(OHTpor,1,uo;: rpynm;/19 113 25/ n JIEl!JL 44% OUUTP.Oii 

rpyruw/II 113 25-C.na!'..n/ . 

!'.a npoT.R.1\eHHJI 4 ll 5 He,lle.l!l, BIL\;1!91lllle l!'.llBOTlil,Je Ofl!ITHOY. rpynllll 

re.6 .. 110.n,aBU:aHCH ;umaMUKa Te'!emw. patteaoro rrpoueccc , mLTffisaer.mc

Tl! ~tBOTHb:X, a ":'flKae xe;:paKTC:pa re!\mT0.1!0rc-.;ecm-1x H 6Jio:n:.Ml!1-!8CiUDC 

TTO!U:!32.Te .. ,en , :i.0COM!-iemm Cil:l.Jll1 CB.~38HU C Xt!pP...KTepo?!.: M CTefl8HbD 6aK

T8p}!W.1,HOY. o6ce~,:eP.el?HOCT:: O:'.{Ol'OBHX f.liH .Xupar.Tep :.mh-p(XJ.,~Opl:i 503,cyxa 

m:BBJ,llP. 11 no;:.3e11ttoro OT 2,c,~e~;IR/C.1a:'.,:J . 

;!epe.n pa3,!leJ!eHl'.e:,i F.llBO~Hh!.X Ha rpynnh: ;:3 03:0!"0B!lX paH y HilX Bl:iCe

Ea~acL 1;;:teETv.~H8P. Mllh1)0([..r.opa/C,1aY..n/ , Te:~ He ue1rne yae 'lepes He;:eJllO 

OT~'.e'!a.MCL CY-1!6CTBeHHb!C re3Jll!'ilUI B xapaK-repe B!eCCB8e!.!OH Ml!KpO<l'.10J)H 

y 21:DOTH!lX OU!lTHO,' ll KOli"rp<l.'IL!iOH rpynn . '.:'aK , y ,,J,BOTHl!X EOIITp<)JILHdlll 

rpynm,1 Bh:CeMJ:aCb TOJILKO naToreHllaP. <!mopa B t BlUe 30JiOTl!C'.'Oro CTB-

6!i.lrn a.KTZBHH, i1pl!l!i1Y.e..,-rn llllUCf I EOJ!Y , 38J1Y.3~Ba..'W paHu: , ;!,OCT8T0q}{Q ne- ~ll.'101".0KKa, KHli.eUJiOii flBJ!OqJul , c~marHofu!o!~ na.nol!l:H , rrpc>Te.Ci , I'elM).:UTD

po,nB11raJIHCL B l<.l!eTKe . BMecTe C TeM y pruta .:!(llBOTH!IX O'rw.e'!aJIOCL HCXY- '!ecsoro CT!)E!OTOKO~K8 . l '.'ll'.BOTHHX Be Ooll!TliOl! rpynrru ,;Jllli!l, B 62 , 5% o(I-

.llBHJJe/5 Kp!lC/. 0,lviaKO 0.¥.0roBlle palil,I. oo-;rpe..'ll!eMY. OC'i'aBaJ&lCL cyXID.rn, 

02orown HeKpOTll'!SCKa!! CTpyn M0C'!'a:£H O'i'XO.IIH., , flO.ll HHU OTJ.ie'!aJIOCL 

pa3!ll!Tl!e I'plilfYJll!PYlll!l!X paH C yuepeHH!IM OT.l(eJ'J!eMb!M . ITO KJ)aP->1 oaoro

BOro CTpyna y p.<U;a Kp!lC OTI,!e'!aJI8Cl, arr;:TeT.H3al!;llR . 06!!!11/1 0..1()1.J!a.Jl!, pall 

CTaHOBllJ!aCL HCCJ;OTtJ,1(0 MeJ!LUleP./Ha 15-20)1/. '!~O 6W!O CBll3aHO C Ha•ia

J:OM !<OHUeHT])Y.%CKOl'O py6ueaamm . 

;;jJ!JOTlil,Je KOl!Tp0JILHOli I'J)Ylllll,!/6 tq)!IC/ B 3TH CJJOI<ll , KA!< llp8BHJIO , 

dllJlJI anaTl!'!Hl,; . 9.1'.Jlll, MaJJO nepe,!!Blll'aJIIICL . CJia<lo pearl!p<llla.Jll! HS. OK

PY-dia!WIYll OdCTS.HOBKy, n..1oxo npl!Hl!l,laJII! nmey, BO.llY , Bblp!il.\eHo <lllJIO v.x 

IICTOJleHl!e. Ea Ol!O!'OBIU ;:>aHax no,.BJIJlJiaCL lf.03all'!HBR lraJ)Tl\118 :MeCTaMJI 

COxpa!lll.qCP. B.'la:'-O!O-Cep!,I" • MeCTOMII cepo-3eJieH!ll! Ha<lyXlllHA CTpyn , Mec

-ra,il! DOliBTca.JlllCL 0'!8rll KpOBOB3llllJIHHi!. !iapaCTaJl8 30H8 UOTel,ffi0l!JlR II 

11eKpOaa <lllllll!Y.X 3.ll0p0BYX KOBHl!X flOKpOBOB, Hajl8BHOU9pHO pacnocTpa

Hfil!CL BOKpyr 301!11 TejY,mqccKoro nopaE.emut. il.nOl!l8JlL o6uiel! rH<le.~H 

l<OaHh!X UOhJJOBOB yBeJIJl'!IIJIBCL a I , 5 paaa. 

llneHTV.'!HBJI KapTP.Ha T,e,~eHlUI oxo~ool! .6o.na.:J.il» II. -0.:~~--P.88 OT

Me'!BJiaCL y MBOTH~x o<lemc rpy~ ~ Te'!eHl!e 6 11 ? He,nem,. K -~omzy aK

cnep11MeHTO y BHlG!Bll!llX .:!(l'IBOTHEX Oll!:THO~ rpynm;/4 l<JlllCll/ (l!,JJI xopollll!f 

Hapyiumanaci, U!lTOI'eHHfU! q.l!opa B BY..lle CHH0rHOP.Holl OaJIO'!KII ll npoTeP.. 

:< KOHU:V s1<cnep11MeHT8 oclpa:naeT Ha ce<ln BHw.1am1e 1iam1q;;e B paHax 

KOHTp0,ThH!IX AliBOTHnX TOJILJ;o rp~.\OTPHUBTeJlbHOii c( .11op1,1 B BIi.iie Kl!We'll!O~ 

II Cl!HerHO~J!O:l fiaJIO'!eK, BliCeBaB:J!IIXCP. C 1<8.~0ro nor1:<lu1ero "Sll!lOTHOl'O . 

iJ TO 3e BpeM.~ t.OIKJXXJ.l!opa ;n!.00Tffi:Y. 00!:THOll rpynm; <lt:.na !l,JellCTaBJJeHa 

KOK l'jla'COTPIIU!ITeJILHOil ,µopo!l, 'iaCTOTa KOTOpoY. :tMCHbDl'..uiaCL no CpaBHP.

Hll;c C nepBOl! HelleJiel!, Ka;: ll rJ:&IOTJ,ll!,\!ITe.~LHO!l ifr.opoz , Hepe,!!KO npe.nc

TaBJieHHO½ C~HTH,,IM}I <lamap1rnM11 . 

lillc-rpoe o<lpa30BaJllle cyxoro CTJTJDa y :;".V.EOTfGIX Ofll,ITHOii rpymru , ~leHL

IJa.'l 6aKTepll8.1!bH!ifl 06ce1.1eHeHHOCTL Bos;zyx a UO,!l30l,IHOro oT.ne,1eHIIP. co,1.q

HOi! □aXTll o6ycJIOBl!J11l ll TOT 1aKT, '!TO H8"!1lli8J! yse C nopsoil He,.e./l.ll 3K

cnepitv.eHTa, KOJUl'!eCTBO r.!l!Kp()q.l!Op!,1 na 0.!ll!H KB • cu 020!'0BO!! jlaJW <l!,IJIO 

Ha I , 5-2 nopll,!llia Ulll!e , '!e:1. y Jn;SOTHllX KOHTpoTu,HO!l I'p".fllllH/C.rt.all.n./ 

TeM C8L!IIM o6ecne'!H!l8JIOCL <lo,1ee <l.naronp1utT11oe TeqeHJ1e osorosmc pan n 

oaoroBOii <lo~e3Hll , a BHCOKBR Jl0T8J!LHOCTL B KOHTJX)JILHOn rpynne B Te'le

Hl!e HIie fl9pB!,1X '!eTb:pex He.ne.r.L, HeCO!>'HeHHo , CBH38Ha C pa3BllTV.eM BJJOF.-

110!'0 HeKp03a 030roB!,JX Jl8H II cenc11ca. 

TaKVJ.I o<lpa30M, KaK csa,ne~€JILCTEYIJT pe3yJILTaTbl 3KcnepHMeliTaJIJ,llllX 

annaTIIT, OHll 6:,JJIII UO)!Bll'!llll , OJIOl'OB!,le pain; Y tacex Kpl!C 38J!WJIII ao Tl!- HCCJie_llOBaHl!ll, ;~IIJ,,J)OKJIJJ/.laT nonseliJioro OT,lleJleHIIJ! COJll!!IOli CaJCTII OK83!1-

IT'J BTOPl!'!HOro HaT/!EetrnP. no.n cyxm.1 CTpyno~,/CJJaRn/ . Y OCTaBCTerocR K B8eT UOJIOJ<J!Te.l!bHOe BJ!lUiHl!e Ha Te'!eHl!e O:ltOl'OBOI! <l0,183HII II paHeBOro 

KOl'.J.IY 3Kcnep11MeHT8 e.nHHCTBeHHOro .:!(l'IBOro ;mBQTHOro KOHTp<lJILHOli rpyn- npouecca, o<lecne'!l!BBJ; HB3KOe co.nepaa!ille 1,urnpcx!.1op11 B 0KpY1:BmleM B03-

D!l OTMeqaJiaCL O<ll!JILHaJI 3KCCY.lla!UIB H3 paH!,1, c.na<loe pa3Bl!Tlle rpaHyJIP.- .nyxe . Tru<BJI cpe.na 003BOJllleT 6!lCTpo BllCYlllllTL Ol!.epTBeBJill!e TKaHll, cy-

l.lllil , IlJl01!18JlL palil,I , DO cpaBH8Hllll C TeJlMll'!eCKHM no~eHJ!eM aoapoc.na l!(eCTBeHHO y;~eHLtll!Tb KOJ!llqecTBO MllK]JOCJ'.JJOPll B Ol!Ol'OBOli paHe , .llBTL B03-

B .!lB8 pa3a/CJia!W • MOJ!<IIOCTL <l.naronpl!P.THOM;Y -reqeHJlD paH8BOro opouecca II 38,"!l!BJl8Hl!D 01!.0-

lfayqeHHe I'e!,lllTOJlOI'll'!ecKJIX ll <lBOXl!Mll'!eCKl!X DOKB3aTeJiell 003B0Jlll- roB!lx JlllH no.n cyxBM CTPYDOJ.I C O,iUJOBpeMeHHoll KpaeBOH 3ffi!TeJlll38!lllell_ 

JIO YCT8HOBl!TL HBJIH'!ll8 ,!lOCTOB0pJ!llX pa3Jill'!HI! B .lll!H8MIIE Te'!eHlll! BOC- ilp11 3TOM yBeJlll'!RBaeTCJl BW"..HBae~(OCTL l<l!BOTHHX 3TOll rpyWlll , '!TO CBJI-

IlaJlllTeJILHOro npouecca y J!IIBOTl!llX o6eIDC rpynn . llocJie H!lHeceHlUI OJ!O- 3aHO C Te'!e!llleM O:'!<OroBOi! pa!lll H MeHL!!lell B03MOJ!HOCTLD pa3BHTIIR cen-

ra Y l".JIBOTlil,JX o<lewc rpyon OTMe'l8JIOCL .llOCTOBpHoe ITOB!l!!leH110 ypoBIUI CllCa, '!eM y !UIBOTHHX KOHTJ:OJILHOR rpyom; • 

meJIO'!HOII (f0$Ta31l Cb!BOpoTKll KpOBH/C.nai!,n/ II ~ A- peaKlll!II , j'BeJlll'!8- l?.M8CTe C TeM, .ll}!HaMIIJ<a rer1.aTOJIOr11qecK11X H <lHOXH!,m'leCKIDC DOK838-

HHe B 2 paaa/no cpa1meHJ11) C l!CXO.nma.,/ BeJlll'IKHH Mepuoro C.llBlll'B eel- TeJieli CBJuteTe.l!l,CTByeT O TOM, . 'iTO MHKpoKJIJUA8T commoll !!laJCTII OK83J,JJ18-

TpocJ,ruioa, KO~eHTa HellTJ)O(P!JIII-.JUMfO[lllTll, ll0.IIBJl8Hl!e TOKCl!'!eCKOII eT B~pal!eHHOe I'llllOC0HCl!<lllJ!ll3!!pyi!lllee .neP.CTBlie , o<l.11a.naeT Bllp!l.~eHl!llM 

sepH!ICTOCTll Hel!Tpo©!;Joa/Cnal!.n/. Hac!J!ll.llaJIOCL j'B0Jlll'!BHHe ypoBIUI am,- npoTnBOBOCflaJIJITeJILHl,IM .neP.CTBHCM I! cnoco6cTayeT HO~l8Jlll3!UUHI DOK8-

qia-2- r.11o<lyJlllHOB II yueHLlileHJle rru.!MB.- rJJo<ly.llllHOB ll BeJIJl'!l!Hll aJIL<lYM11HO- 38Te.11en Hecnell.llql!'!eCKOla peBKTIIBHOCTH opra!Hl31.!a l!lllBOTHHX. 

r.11o<lf~'!_OBOro Ko3¢gluuleuTa/CJial\ll/ . 

F.a BTOpov. ue.nene 3KCneplll,leHTa y l!IIBOTHIIX OllHTHOI! rpyruw Ha<l.Jm

.ll8Jl0CL :{MeHLmemie 8l<TllBHOCTll ~ B I,? pa3a no cpaBHeHll!O C HaqaJI()M 

3KCnepl!MeHTa, Tell,lleH[lllJl K CH!lll0Hllll BeJIB'IJ!l'.ll ~A-peaKL{lli,/C.11all.n/ 11 

yBeJlll'!eHHll co.neJ3aHllll oclmero cleJil'.a CllBOp0TKll Kp<lBI! , HOP,la.lll!3a!lllll 

co.nej3aHIIR BJU4a-2 B r=a-r.11oclyJIEHOB.· B KOH.Ile a Kcnepm•eHTB 0T1.1e-

'!8Jl8CL .llOCTOBepttaJI HOpM8Jlll381.lW! BeJIB'!BHH 11.llepuoro CJ!Bl!ra HGHTpoql!-

JIOB, llC'!eaana TOKc11qect<ru1 aepHl!CTOCTL HettTpog'.HJIOB/CJiall,IV. HOp!,l8Jlll-

30B8Jll!CL BBJIJl'!IDW K08(jxfH1.U!eHT8 Hel!TpocjWlN-JIJ!M<!Ol.l)ITll. 

B KOHTpoJiLHOI! rpynne B KOHi.le 3KCnepl!M0HTa B03p0CJI8 8KTIIBHOCTb 

I • I'op<leHKO B.II., C11Ml!OHK8 Il.M., rop<l8Hl<O n.n. B.m!mme acenTHqecKoro 

lolll.Kp<lKJil!MaT8 Ha TeqeHHe BKCneplll,l8HT8JILllllX O~OroB //OJ!Ol'OBai! <lOJ183HL: 

AOKJI. IY Pecny<l.n . H8yqH • KOH,ji. " l'.apyooHlUI roueocTaaa II WC KOPP8KUl!II 

y o<lo1!!':eHH11x"/O.necca, ceHTP.<lpL 1980 r./: Te3. JtOKJJ . - KHeB, 1900. -
C. II9-I20. 
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2. Cl!l.li!OHJ<a D.M., I'op6el!l<O n.n., rop6eHJ<o B.n. Bru!Jn!11e acenT11'1ecKoro 

MIIJ<pOKJlllM8T8 HS l!M.\\}'HOJIOI'l!'leCKYJ) peaHTl!BHOCTl> II Te'l8Hll8 B0Cll8.JIIIT8Jll,

HOl'O rrpouecca y o6o1!aleHHHX litl!BOTHIIX I I Ol!.Ol'OB!lff 6oJI9311I,: .ll,OKJI, IY 
Pecrry6.I!. Hay'III . KOi¢, "Hapyn!8HIIJI l'OM80CT838 H IIX KOppel<lllUI y OOODeH

HIIX" IO.necca, ceHT116p& 1900 r./: Tes. )IOK.11 . - Kiles , 198>. - C. II2 -
II3 . 

3, Bmumue ynpaBJll!eMOI acenTll'l8CKOll cpe)III HB T8'18Bll8 o.,;oroBOll 6o.ne3-

HII B 3KCrt8pl!M8HT8 I H.E. IlOBCTIIIIOI, n.n. rop6eHl!O , B.Il. rop6eHJ<o H 
JU>, II YII-.e Hey,IHBJI 110H4'epeH111111 BMOJIKA HM. C.M. Kltpoaa no npo6.neMe 

"0JtOl'B" IJ!eHJIHrpBJI, 8l!J)8JD> 1981 r./ : Tes . )IOKJI, - JJ ., 1981, c. III -

II2. 

CCCP, 295?60 , 3aJ<apnaTcKaJI o6n., 
Tl!'lecKHll p-H , rtOC , CoJIOTBJIHO , 

yn .JleHHHrpaJtCKaJI IO, KB.35 
T8JI . )1011, 24-354 
rop68HKO ll.na.loo,.ep CaTpoBR'I 
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CIIP ABHHTEJibHA.H Ol.l;EHKA A.l(AIITHPOBAHH.H K 3KCTPEMAJibHhIM VCJIOBH.HM 
TIPOHHKHOBEHH.H B IIEID;EPhI 

KP1>CTBB, K. - BOHHOB, K. - 4 'SAPOBA, T. - HATBBB, r. 

Bo ape1.1.'1 11o;ItI'oTol!!Ci n 11poae,11ellll/I c11eneos1<c11e.ItiJit[lil "EY-66", 

l!CIIal!lill B 1986r n 1987r ,6wu OC:?1lteCTB1IeBH Ray'Ifille IlCCJ!E!JlOBallllJ! . 

paseoro xepaKTepa:~snOJioI'll'l:eCK11e,6noXID1ll'iecK11e,11cl!Xo-cO!ij!OJiorn

qec.Rae ,CIIOpTilBBO--Ue)t!U'Ol'll'!8CKlle .,no BB'la/!O 8KCll8)lllllill! 6WII! llpOBe

J:eBH :KO:.!lllleRCeoe BCCJleJtOBa.llile yqacTBnKOB , DyTElil C'?ylleB'laTolt earpys 

K!l .110 Ilpe.IleJ!l>IUIX B09!.10allOCTell C 110:dCJllbD aer.oepro!.leTpa ,110 AllseBK 

n o6paseCHj,ipycTpaitD.oeeml 11po6u) 11 ypoaeBI, 11cWCll'lecKnX 11~ecoa. B 

~rutTJI'leOKou II.Jl8Be rpymi JIM padOTll B lle!llepax ~pm;pymcJI ea oceO-: 

Be ,llSJIIIHX COllllOlleTJll{'leCKoro IICCJie)tOBBlllllI. Bo B!)elm 8~11~ 6Wllj. 

llpoae,IteBH OCHOBBH llCCJie~oBBll!lll: 1 . B 6aSOBO!I narepe , .110 B!!'la/!O npo 

11,.aKHOBeHBJI B rJiy6IlBH; 2. 8-10 'IBCOB lla<;,'18 W!OrO,ItlleB!lol! padOTli 110.11 

aelU!oll. Bwm saper:icTpllpoB8.lll,I WI.'! ~oro yqaCTB.il.R8. 'IIICJIO llp0BIIR!IO 

3eH!Iil ,o6Qero BaXClll!telll!II IIQlt seWioll ( ) , BpeLl!l pa60Tll ( ) , Bpe:m oT

p;wca ( ) , a Tru<ae Bee 11epeeeceeaoro rpysa (Kr) .AB2JI:13 pe3YJU,TaToB 

fi0.'2.3HBaeT , 'ITO 113:deBeBll/I B IIC:IX<>-<lfrllKiij!O!lll.lil,BOro pa60TOCIIOCo6eoc

r:; c11e..1e011oroB onpe.11eJll!eTC1I a SBB'l!ITeJ!l,BOII cTelleJD er- ypoaeBI! 

::yB.IQllOHSJll,Bol1 ClIOCo6aocTn. B!ipB::.e!lll/I Illl!O!aJUYMI,IUIX {:aKTOpoB -

'aRcpeaepc::1JI-:ll!Tpa.aepcllll" II Bellp0':l!3:&e. . pe.I:ll!a pa60T'd H OT;:tWCa 

!IO.II sew10il. 

Pemeue 11oc'l'8BXeBB11X S8Jlll'l 6wro ocyiiilioTBJ1euo 110 ape1111 

110,IU'OTOBU S IIJ)OB8J,;8DJI Cll8JI80811Cll8Allld "EY-66~- ;-:;ooi~.--798?r 
opramrsoaaBBIIX B llp0118Jl8BBIIX ne111ep111111 u:y6o11 "C-rnteue11" (II.naeu) 

a 119111epe •c.- ;i,;e .1a n:yeJ)Ta ;i,;e Hmlllna" - HcIIa1W1.Il9111epa xapax

T&J!SBIIJIY&!Oll Z81t llpOIIBCT1181! c OOlll91 ,ll9DBUIIIDl81 1408 11. , xops

SOBT&u.B!,11( pasBHlleM 11 000 11. B BO,llODSBIIII llp011D8l111811 qepea 

SleCTJ. BO,u;mx c-:,c>uoa. 

lla;rlaa/I llpOl'pllJlll!l 911Cll9J!;Uld OOCTOll.la SB TpeX ll86opoB 

l'GCTOB C (lylilaglOIIIIE,BIIII, 6l!OXIDIB'l8CIIIIII, DCll0-COIUl0.IOrn9Cltllll 

• cnopTl!BllO-ne,lllll'Ornec111111 xapa1tTepo11. 

llepe,ll Ba'IB.11011 811Cll8Al!IUII llpOBOJUl,IOCL ROIIIIJl811CB08 wmt

llJ(OU.U.BOII 1100.H,llOBlllll:8 Y"l80!.'BDOB n:yTell CTJII811'1BTOI 'IIBI'WSRII 

~o O'l'IWI& 119. IM!-IOBpro11npe, Ollp8,ll8.18D8 lfll.ltl]!ll;QY8.lll,llO-TlllllW>-

1'11'18Cm oco6e11RocTel .D'll!OCD ( no Abemry B 11a~cTpQ-

1U1onot npo6a), II 7J)OB8Bl, IICGS'l8CUX llp01t8CCOB. Tal!:'1'11'18CKB8 

l'p1llllH lllllll pa6oTlil no,ll 98111'.81 COC'l'lllWIDCL Ba OCBOB8 ,llllJlllllX , 

IJOJIJ'l8llllla: 118 COIUIOll8'fl)n8CJUIX IIC,o.taJ,;Ollll&a.lh llpellll 911Cll8,llll

lld OCWOBIIB9 KCo.taJ,;OBBDII 611.1111, 1Jl!OB8,ll8D: 

, • B 6aaoBaK ,1111I'6p&, B8DOCP8JlCTB8BBO 119})8.ll llpODXallll811 B 1181118PY 

2. 8-10 '1800B n0o.te IIIIOl'O,llll9BBOI pa6om IIOJl 8811181 

tJO o.t~ nozasaT8.aSII: 

- KaPJ!IIO-pecmrpaTOpuas npo6a (Kl'U,Kp.KpM:TeB 1983r) C 0118BROI 

C8p,ll8'1m!X II JLIIXllTeGIIHX peaxnd IIpll J,;09llpollllllll01 uarpJ13ll8; 

- nou.aa'1'8D ne~i-bol r;po1111 (Br,Leuc ,Hb ,He f); 

- JW1111.ae1tT cnopD]llll>-ne,ll&l'Omecux • ncn0.1omecux Tecroa. 

<DMPAJU,TIVE sruoY OF THE AllAPrATION TO EXTREME CONDITIONS OF 

A CAVE MOU!ll'AINEERING 

D.J.ring the preparation Cor the cave mountaineering and in tho 

course of the apeleologi cal expedition 11BU-}6 11 , Spain, in 1986 and 

1987 were carried out physiological, biochemical, psycho - sociological 

and aports-pedasogical. investigations. De£ore tho beginning oC the 

expedition the participants were aubnitted to a complex f\mcti o na.l 

investigation incl~di.ng: a maximal p r ogreaaive veloergometer teat 

untill exhaustion, an aaaesement oC the individual typological 

charncteristics (Aiselli personality teat and picture-f'rus tration 

test) and the level of" the psychic processes. The tactical groups 

f'or tho vorit in cave vere :formed on the basis of" tho data Crom the 

8ociometrical investigation. D.lrina the expedition, the investigations 

were perC~rmed: l. at the base camp, be:fore the beginning of" the 

cave montaineeringj 2 . eight to ten hours af'ter soveral days (7 - 10 

days) cave mountaineering vor.<. They vere re corded f'or oach parti

ci1>ant: the number of' penotrations into the cave, the duration of' 

the stay i.n the cavo (hours) , the duration of' vor'< and reot (hours), 

tho quantity of' carried load (kg) . The analysis o f' ro:1ults indicates 

that the d:langes in the psycho-f'unctional vor.c.in,g caJ>acity of" the 

speleologist~ are dotennined to a great extent by the l evel of tho 

f'unctiona.l capacity, the degree of' expression of" the personality 

factors "extraversion-intraversion11 and neurotism , as well as by the 

rogLnon of" vo~ and res t in the cave . 
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B8C8. ( 4m', 3) , IIOBlilll8llllJI UOltBS&TMSI X811!1TOKpl!Ta, U011D8lllll 

CUOBOI BHAe:imu B8pmllX • llllllllll IIOB8'll!OCTel • upecca 

B 1987 r. 1J8118B8BJUI mrpaeBB c.1116ee,B8p0ltTIIO 6.mroASJlll 6oeo 

paltllOB8llI>liOIO' CO'l8T811111) poDllll pe6oTH K OT)IJIXll,COrJIBCBO T81t

'D"'IOCIIOIQ' l1.IBll1 (paspe6oTllllllmq B8 6aso pe9T.D,TaTOB 9ltCll8AllnJIB 

1986 ro,tta) B 6o.leo YJlll'DIOI ncn~rnocEOI co-TIM>Cft yqacor

DIIOB 81tCll8PIXJ(K,Onl'CllllBB8 B8a8BODII cne'QIIIIlll'locu mipaeRH B 

OTj!.8.ll,BBX rpyml8X K BaXO.l!,llTCII B saBIICIIIIOCTJI OT ypDBBII ifi1maulo-
88.1J,BOI ro)l;Jl()Cff,OU8K8BOI KOllll.1:8BCBOI OUOBIIOI llp8JtB8pllTll.ll,llBX 

BCCJIO,IIOBIIDI K CT8ll8Bl,ll :1)8()M&, 118pBSXO,IIOB8BBOI BO Bpellll npollll

lt8illUI, YIEB!,1181111811 IIBTeBCIJBBOC'tl, pe6o'1'1l B YBOJlll'IDll8ll npo,tton&

TOJll,BOC'tl, Bp8WBII O'l',IIUX8,xapelt't8p11118 T8XTBK8 1967 r, ,cos,ll,8ll'1' 

yCJlOBllll AKll COxpallO!Wl llCIIXll'IOCIIOI pe6oTOCnoco<IBOCTII II ypoBBB 

npo'l8lt8BBII ncl!Xll'IOCIUIX npouoccos,o<Sesne'IIIB8Dltllo ~ 8,11811T8-

UD> IICCJl8Jl1811HX Cll8.lleo.tOroB It SitCTpellB.lll,RHII YC.llOBIIIIII ll8lll8pBOI 

cpe,ro;i, 

120 

11 0 
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90 

BO 

I 

3 rp. 

II III 

I - llO IIPOBHlWll!H IICHDl'ID:XOR PAB>'roCIIOCOm>Cnl 

KOHllEIITPAnlll! II - Bl BPJ!MH IIPOBlllWlilll 

III - IlOCJIE IIPOBHlWll!H 
<JIIIEHII 

YC'l'Qll'D!BlCTI, 

mm 

B 88XD1'18Bll8 lllm8II OTIIBTll'tl,, '!TO 118116B8BIIH B nciqo -

~OllllnBOI roJ!)IOCft y Cne.180.110roB Onpe,118.1118TC/I B Slla'IJl'1'8Jlb

BOI CT8ll8BII YJ>OB1181f 4'1mlllllOB8.1J,BOI pe6oTOCnoco<IBOCTII, CT8ll8Bl,I) 

Bllp8&8BBOCTII .DABOCTllBX \tl9XTOpoB 91tCTp8118pcD-IIBTJ)BB8pcD II 

B8BpofflllB B peDIIOII pe6oTH a- OTJU,IXB. non 88111181, 

Iili.D saperecTpBpoBSRH Allll KU,Jloro y,iacTlll!Ka 'IIIICJIO npolllllt8IIBI, 

Bpellll ~ro npodHB8JIIIII UO,ll seiaol (B 11acax) ,Bpellll pe6oTU B 

oormaa (B '18C8X) ,IIO.lll'IOCTBO nepeB8C8BBOro TOB8pa (B Er,), 

Ba OCBOB8 pe9Y.D,'l'8TOB 110111118l1CBOI OU8Bll 4'1mlllllo11B.U,

BOI ro,l(JlOCU nepen 8KOll8)lBllllllW, Cll8.'l~rB-J'l8CTBllll B 1966r 

( cpe.ltlld BOSpBOT 27 .118T, C'l'IIJl npol!D8lld 4, 5 r,) 04JolJIIUBOI> B 

1tB8 rpy1IIIH no 10 'l8llOBeK,B nepi,ym rpymr;r D<>111D 'Nl Ollo.aeo.IOl'll' 

'llJI o6l!l8II OU8Blt8 ~OB8.D,BOI roJ!)IOCTK - (<lo.188 4,0 68-

.UOB), 8 BO BTCpj'l) rpyIIIIJ - 116B88 4,0 6a.uOB, B 9ROll8)ll'UKI B 

198? r, (cp0Alld BOSpBOT 26 X8T, OT&B npoBIIMBIII 4 r.) ua (lase 
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!tOIIIU:8l!Cll0I 0D:HD \ff111111110BB.nllOI'O llCCJ[8jl0aaDII ll peeyn,TaTOB 

ape•11 B 8pI-a.BTJa'IIIOl!OI pado'l'OOIIOCodllOCff nepe• ll IIOCJl8 npo1111-

118DS, on:eae-..ol no llPII, llCc.1[8.IIJ- .nna •i:-PC>BaDC1, B Tpa 

c:118)lJ'DUl8 I'WJilll,I: 

1. c ltOllla8ltCWll 011enol ckuea 4.0 <!aDDB ll 110-0811 pado

TOCllocodllOCff IIOc.1[8 llpOD!lllDll; 

2. c KmWIUCllOI on:,nol ckuae 4.0 6&.uoB B II0IIR8!111811 pado

'l'O()IIOCodllOCff IIOCJl8 npoDIUUIIIII; 

3, C l!OIIIIDIICIIOII Ol\81ll!OI ••ee 4 . 0 6&.DOB ll 11011D8Dtll pe.6o

'l'OOIIOCOOllOCff 110c.J[8 llpOl!DaDB; 

Hb 
I g¾l 
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~ !I lg r oup 

Peay.nn.TH 11Cll0.IOITl8CUX •Cc.J[8jl0ll8Jld (~.1 ll 2), 

IIOIIIUlllllllm,'lTO "f llCCJ[8jO"- CIIUeo.IOroB C <Soae - "fPOB

·-~BOI I'O,llllOCff ~!Ca 6o.llM &E<>aa -CNIIHI, 

DKOTJ)Uepca • cpeJl)ld "fPOBe& B&BpOff-, B ounn o'I' l'Jl7'ftll 

C 60.ae -.llZIII \ff111111110Bll.10,lll)I I'ODOCn.l),rJle upeo(Saue'I' Dix-,

IIYff'Olld '1'1111 8XC'l'p&BeJ)Co-nTpU8J)CD ll DllDt "fPOB8Bl, IBBpO--• Jlpr 111111.Dse pesy.nTaTOB ,uqx sxcneAIUd ~'l'CJI 

CTaffCff'l:8Cl!II 8111lQll!l8 ll81181l8IIBJI , BHJ)BI8BIIH9 B YlE11I,11181lllll apro

ll8TJa'{8CJ!Oll padoTOcnocodllOC'l'll IIOCJl8 BTLl'.0,lla •s 1181118PH,"fll9Bl,1118!11111 



OCOBEHHOCTH CPOtJHOVI AAAIIT Al.J;HH OPP AHH3MA IIPH 3KCTPEMHOM IIEII{EPHOM 
IIPOHHKAHHVI 

KP'bCTBB, k. - JlSAPOBA, T. - HATBBB, r . 

lloc.t-..oNIIJIO ••IIIITJ, YNJIIIIIIPnJpoW ouao.aoroa ~p

aoro ~ •· "CTJXHffl" (llDJ1H) JI cpe.pw aoa:pacn 25.56 + 
4.69 r. co OTUW npomuu CPQH 5.0 ± 2.12 r. Ilaffpo ■a nx 

ncTP7KWpu -paoro •ua.Hcc..a•o- npo•••mo ao ~ ~ 
DpoJIO--mDI'O IIJIODDDII JI D-pt,I "llpmtaaa" (ropHOIITUHU u ... 

••pa. ,lf,DllOI 11 3 000 11.) • "Buspma• (npouacff&II D ... pa ..... 

0111:umel 11 100 11.) .Hx m:ou U :pa0CTOIIDII .. ecJITII WTpOII Oltff 

OT .IIPYI'OI. 

IlocT1.11.1e11110e TpeDpoJIO- sa»De COOTO&IOCt. 11 c.teJIYDIIMI: 

1. Bwlo.Dlln ne npoDltUU 11 "IlpnulJ" - 11.0 1 000 11 :11r.11(11, . 
OT " :m:o,11a, 110 aaaftll 'l'l'O uepao• npoDJt&De CS.a rpJ110■, 

a a IITOpoe C rpf'Bo■ - 12 Ill'. 

2. H 0 ... 0 npoman• 11 "Blr.upmm" - CD7CUIH II no...-. 11 

100 11. OT11eco■• 

D:• Tpl' lll)ODK&DJI UJtO <luo IIIIDODIITt. IIUCllllLll,110 6YCTpO ( <lea 

UP7111eua 10.1011111 6eaonac110Cn) • CS.a oT,iuaa 1111..,- DD. 

Il ... pH 118 <lK.111 SIIUOIIH J'l&CTDUII II BIIOD8IW11911N.Co'18T&/I 1101 

8TO co oxopooTIIHII lll)OD!t&DW COBJlUT Jc.to!llla 8110Tp8111101 Oll'!'J&

ltff. 

Jlo • noc.t• npo1111JtaDJ1 cna.Ho.mro11 11c0.1e110:ea.u cT&lQl.&J>T

veTO...- DO 16-ff DOUS&H.IJIII: Ull"'SO--P9Cllllp&TO})la upoda 

(KFII,KproNll,Kp., 1983 r.) c onpe,11ueuev PllYC170:11enuaTOplllllt 

8XllllllU811T lt&II 50 VY uoa;JIOCft /VB-50/ II UC.IOpo ... oro DOTpe(11► 

ua /V02/ - DOpT&ffHHII l'&SU&DB&TOpo■ Oxouor (Al!I'.aa); 

CBH.DD:aX ICJ)llff'lecxaa 'l&CTOT& c.uaua CMT.DD!IX TpeDH&lllll 

(110.a<lamdl} - K'ICT - ~poll, lll)OIISJIOll,CTIIO HCEIIA (MA); 'Ille.KO 

ep•TpOllllTOB (Er I • .HIKOllllTH /Leuc I II neP1111>9pdllol 1tp0111: , 

cuTaa II IWlePJ EIDpttepa: rewr.aodn /B6 I no 11o.aopn19TJ)1"11101q 

IIIITOj!J';'lacTOTa C8PJl9"1llliX CO!tpUlHd /'lCC/ - "CnopT T8CT8poll -

PE - 3000• (~); DIIT&T II neP1111>9pahol llpolll: c T9CT8K 

Elpmrepa (~PI') ;Pf'IIIU UIWIOIMTpH;CTHOBaa )llllUIIEIIITplla ; 

llplmOX II ll.D1Q' c vecu: ra6Jr.oon; uc.ro 6pmma npecc 11,0 01'-

3&(llpll 4s0-011 HUORe,l'O.IOJIOI BUS); TU&CH/1 11acca; Bpellll 

npoDUIDJl. 

8a llellOTOpllllll nORa3aT9.IUIIIII CJl8)111D Ra 119llltll'llllliX 8Tanax - 'ICC; 

DIIT&T II llpellS npoDDIDlll.IlO.&J'l9lllllle ,llllllie 6HD odpa<loT&DH 

CT&TIIOft'lecu 119TOll,8.M ll&p!lallllODOl'O U&DB& Cp&IIDJIHHII cpe11.

ux, no IMTOJIJ napllHX paaDit • t- ICJlllNpd Cn:,;J.ena ir xopa.m

llllODHI uaua.PeaynT&TH 11&p!lallllODOro auusa (cpe;11,napllllli► 

ftUOUe C n CTaio,,&pTIIIIIIII OTll.&OUBJIIIIIII • CTenHW> .. OOTOMp

llOCTII), npe•OT&II.IHIIH II T~e 1. 

3itOTpeVBOe npou:uoe JlOBUO •o SllA'lllftnllHX nepeveB 

BO 1,1110m ■a noll&8&Te.UI. PYYC170 BU'IIITa.at.BO JIIHl,lll&H'OJI noo.ae 

llpODlt&Dl!,Jxn,n&HCII YE-50 llpll coxpunma11011 V02 11 JCTOffl

!1011 OOCTOl!Dll.06 IIIINWCIIIIWOOff Ul'p7SU C8JCIIID nOK&B&Nnlllillll 

JIBJIJ!llTC/1 'lCC II DIIT&'l'&, 118118pHIIH8 nOCJ18 BT0p01'0 npoDlUIDII B 

•npnas111"( c rpJ11011 - 12 u.) • noc.r• no)IDll&lllll! 11 ·100 - 1181'

po11Hll OTBeO "Bluapuna" • Rro cpe)IDe CTObOCff 'ICC COOTM'l'BO 
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T&6.Dna•1 
IXlii'~, ~Q!IAIIII~ ,11!2 II lllCII! iil!jTmlIDill IIR)IIIIKA!!W 

OOKASATJW, .no IIFOIIIOWIJ!R IIOCD IIRllll!KAHIIII p 

• ±SD • ±so 
PllYC 170 Kpll/xr/vn 16.01 2.14 14.39 2.43 0.01 
YE - 50 .l/50 VY 15.04 3.56 20.84 4.88 0.01 
K'ICT IIt 39.00 4.77 35.78 4.18 0.05 
H r% 15.97 1.27 17.35 1.39 0.10 
B X 106/IIU 4.81 0.37 5.21 0.42 0.05 

X 103/IIU 7.62 2. 14 10.64 2.56 0.05 
vo2 1111/xr /sa 3>.40 7.86 3>.89 4.02 0.55 
IJCC (n8PJ1.-nOCJ18ll,ll) 91.33 9.38 188.67 28.79 0.01 
'IX: - "Ilpnaau• II 155.33 21.93 
1JCC - "Bul!pBIIII" 99.33 12.41 
!au :- JM;J.&/.a 2.49 0.19 7.36 0.01 
Ja:g•;:-iT IM:J.&/ .a•Upnaa • 5. 63 1.41 
.&altTt.•' 20 vn. 3.38 0.54 
Jllllwloverp. - .a.p. 50.00 6.54 52.78 8.90 0.25 
JlnaiE118Tp. - n.p. 50.67 8.51 57.33 11.79 0.05 
'l'LteCU/1 iaoca Ju/ 72.67 9.43 71.73 9.18 0.05 
CTUOB&a ll,lllUUIJMeTp. 157. 22 24.18 171.67 .'38.39 0.45 
Ilpt,oroll B AD'IO' 216.33 11.69 218.89 12.32 0.45 
1'116.soon 1.17 7. 71 4.33 6 .80 0.05 
§Puma npecc,<lp 16.89 5.32 10.78 3.38 0.05 

BPl!IIH IIRlHllKABllll CIIYCIWIIIB IlO)llll!l(AIIIIB 
/llff./ I ±SD X ±SD 

"llpnaa11a • I 27.22 13.49 31.00 16.37 
"IlplJIIB.8114" II c rpyao11 31. 78 10.72 44.78 5.67 
".611.v!pox" 23.78 10.94 29.11 18.27 

OBIIKE BPl!IIH IIRlHllKAHl!II / 11D / I ±SD 

"Ilpnasllll" I 58.22 29.52 
"Dpnas11a• II C l'JJY'SOII 12 Kr 76.56 15.22 
"llpnaa11a• I + II 134.78 41. 17 
"Eiu!aplll!K" 52.89 28.80 
0611ee BpellS A&H 811Cn8pilll8BT8 187.67 45.78 

155.33 ± 21.93 II 188.67 ± 28.79 :rn&poB B IIQJTJ • A&II UltT8TH 

5.43 ± 1.61 II 7.36 ± 2.92 -,.U B DTp.Hve/1 11 IIIIJ;T IICCJl9J{OB8-

D/I yzaguirri J Maura ,1 (1987 r) np• 0611'111011 npounaxn 11 

T&Ue n ne11epu coono11en• DNaon-.oon warpysu no,11 • UJJ. 

llAID - ? : 3. B S&IIIICIIIIOOff OT llpelMD nO.U,lpnBaD/1 'ICC B 

ODIIC&IIIIHX cpeJlll]IX CTOIIIIOCTJIX mero 11c0.1e11.011&D11, STO COO'l'll0-

IHD8 SU'lllTe.11,BO 118119Dll0Ct. 11 OOO'l'BOINBD no11 R UJ1, IlAllO -

1.5 : 1.0. D:I sTO ooaonu OTDUNnlWl ooo<Senoon 

BIIO'l'pellllOro lll)ODJUID/I B Cp&IIHDW O •o:i-m,111111.Bac'!'JIIIIBIIU 

JOTUOC'f1'. 9U.Dl'IUTC/l B DODURD PYYC170• coxpaameloa V02 

!IOI aTO uoua1ma.-r ywnaelJJ) sJ:O-.a&IDD) 11 aaepreftlta oo.spa

••u.s: lqCJr;)".&OB JI 6o.nax l'pJIIIIU 11,10J:1.&0B DDRX J:OH'IIOONI. 

0 BllA'IIITUHOI JOTLIOCff IlJIC nouaann•o omen• K'ICT 11 2.24 

(xe~), DA u■ n<lll!IUII • .Q11I'W• DTOpe 11p11 ;uannma: • 

nNCIIBIIHX u.rpyuax (l'updou ,B., 1981 r.) .B N'IHD axcnepa

lMIITa (ope,...a ;uann-.,cn 180.67 ± 45.78 111111.),vc.to spnpo-

llllTOII II DboilllTOII Up&OTUT .. OOTONpllO II II COOTJIHC'l'BIIII 8.3 II 

39.6 %, UJt u11 ll&CSIJ)Jlan • mrm; no•odma: 'l&rpJ1IUX (Toao11&, 



0 

%- +% 

'!Ua:BAlI llo\CCJ. JF;r/ 

II: 'I C T 11W fl,25 

P VY C 170 Kl'll/kr/llllll 10 

y B - 50 ~ yy 
30 

lil'alLII mm: /11'1 16).fl ) 

o/o-
0 

B.,1'i17'lr.). r.ac .. iacca ODUHOII ,ll:)C!ONpaO B 0,940 Ill', 1IO 

IICI 8!0 H OTpUaeTCli 11& O'l'IIIIOIIJI) C.., • U. DJllm>II. B ~ C 

wen, .,.u CSHTI, nonpe: MC& a ■a -01 naa.Ilo-~ 

D ~ CWQ' lie BDlll>'l' 3118.UN.11,8) IIOAo6Joi8 urpJllD, Tall 

lU& J'UCTB,Jllf paBaUIM ffllH iqcxy.11,11HX BO.ll>KOB. Bel IIO'l'llepa

_...'l'Oll • B .....,..T})IIJl,JtOTOpaa no-.TC/i B npaBOI pyxe ll00,'l8 

ncneia-na . .1,111: no.110CSmlx l)ellJ'.ll,ft!OB NJ)O.ffllO -T 8B&'IIBH 

•no--~ 110O.I& mao.11a • -.or 6YTI,,1]18.a8'1eBll!dl rop

manlllll 01'11H - Am, lltOpB80.I ■ u~.Boll OIIIIOBllllO 

■ B mrm: ■co.a•ONDJIX c ADNA_,I • HCTpellBOI BArpyaKOll 

(fj.r/bo,19791',1983 r.). B n9119p- npoDU.Dll OCIIOBBoe 8118.'18De 

neeT CLWJll&ll BIIIIOCDllOC'll,, '!TO !I UJIIIIII 31!:Cll8plllllll!TII B&XO,IUIT 

OTpllllDe s CI.11,BOII JllllllLIIUlm 'Uc.z& 6JD1111HX npecc ll.O Off48a 

np■ 45Q-OII &U.IOI9 1 1'0.IOBOJI BUS, UOCJl9 KOI!Ul npollnaDJ! - 6. 11 

pas, llJIJI IIODI8D8 - 36,2 J. Tax !Wt 91(1 KUO ■CC.Ill)IOBUl!a 

O118.IIIO.IOI'OB ■ 8UU'l'8.IJ,BH ~&nB!lll pas.ol'IJ!li B IIOK&SIIT8JIIIX 

9, 1 

13,1 

\ 
+% 

Kl'HTPOJl. X 106 1lOI 

CTAIDlWI JllliWl)IEffljJ 

JOIIUIOln'FIJI / Il.P ./ 

391 ~IX 1<>311t1 

1 7 0 
~ 

... 1 

llpa KO~O~ IIM.D89 •e IIO.l.y'i&DC!, 6o.nae lU>pe.IIIIISOIIJIHII 

saMC.-,Cff.llllu ~ pa6o'l7J) I'lnlON9T, 'l!O nocBUae B ~88 

~ A&li IIHIIO.D8Dli S&ll.llllllll 88MCH OT •oxonol iPJmauro11&n.110I 

ronocn, 111,1 no•cK&D KOpe.ullllo1111J1) 88BIICIIIIOCn nolUl8aTUel, 

■cC.Ie)lOB8JUl!j B&IIS, c PYYC170 • o6lgni Jll)MaI811 )I.II{ llpomalllU{, 

PYYCl70 KOpe;apJIIT JllllpeBBO c 'l&CTOTOI CSJDIIIID[ npeco( JIOC:111 

npoanuu/- R "' o.59 ; Y0z / noCJIII/ . - R = 0.54 ; 'kl<: • .lllll'l'&a 

/!KlCD"llpnaaaol"/ - R :r-0.45, COOTB8TC'l'IMIDO; ~ BJlllllB IIJ»

Dll&DJI - i = --0.41, Co C-1 CTOJ)OllH ~ Bpellli UJ)ODKIIJIJlli 

110ppe.llllp711T J118peBBO V0z - R = --0.34 • H , - R = --0,42, 

Ha STOI'O ■CC.Ie.oBaDa l«>DO SlllLlll'Ul'll,. 'ITC Cp0'1118J! IIAIUl'fBltllli 

11. 911.0TPellllO1(1 llpoDJlaJID) B 1191118PJ / 0 fiT8rp8J[l,BHII IIOK&SIITeJl8ll 

- o6a(ee llpellli npoUlt8.ll■JI/, SIIBIICH Clo.nae BC8l'O OT ■CXOIBOII 

~OBII.IJ,BOI l'O,IIIIOCTB II CSJIOBOII BYIIOCJIIIBOCTll, Ka'l9C'l'BII, IIOTO

pll8 118,11.0 pa8BBll&'ll, np■ UO.ll.l'OTOBll9 Cll8Jl80JIOI'OB ]IKli 811CTpell8.Jil,

lllllC npoBD.aull B ll8!1!9p&X. 



OIU,IT OUEHKR CTETIEHH H3P ACXOl!;OBAHH.H H H3MEHEHHPI ~VHKUHOHAnbHOPI 
POl!;HOCTH crIEnEonoroB BO BPEM.H 3KCI1El!;HUHPI "BV-56", HCTIAHH.H 

X=sB, X. · IIBAPOBA, T. • KATDB, ['. 

ilpoae.m1 l!CCJlel!000/1:l/1 c 19 cne.neo.nora•,1:1 oT neciepHoro itnyda 

"CT,f.llaaau"-lllleaea,y,iacT!li1Ka:11.1 3Kcneznll.ll!l! ,c lleJll,D BW1a.1e!lllli B3llllllo-

oBlt3ll ~I~ DOKa38TeJllllw (lYflKI!ilOH8JII,HBII ODOCOOBOCTI, :1 OTenelll! pao

:co;:a B 3e.BJ1c:.;•100T'.i OT coae:;,aeHllofl pa60T!i ll 80Sl{e20TB,!JI Ollen;!('ll'lec-

1~:X _a:(TOpoa 8 8KCTpe=wc YCJIO!lll!IX B KOHrtpeTHO,I nei:iepaou npo

iLil:Roee!lll'.l • .ilo HBqBJio aKcne.lPIUlll 6wio npoeel{eHo KO'JIJJieitcnoe ncCJie

llOBallile tlll8Hlill Qr!OOllloaa,n,HliX B03!lo.'l.BocTell one.ne011oroe nyreM o-r-;

neaq aToro YBBJlllqeHlle lllll'py3KJI .!lO 0T1;a3a aa ee.~oepro:,eTpa. Bo epeua 

3ltODel{:.:Itllll ,Henocpel{OTBeHO nepe;i llp0lillK!IOBeHl18~1 ll DOCJle !11101'0.ltHe&

HOI! pa60TU DO)l 3eWiell ,npoeOJIR'i'(l11 KaPJIIIO-peolillpaTOPHlie llOCJle.1toBa1Wa 

HO He D03ile 6-10 qacoe DOCJie BliXOll \DO lle'l'O,IIY KJ;)'l,CTeBa,1963r, AM 

OTqe•a ;13:1eae1U111 aproueTpll'IIIOll pa60TOCDOCOOHOCT'.d B ycT0Jlqj1eo11 ooc

TMillil! np:; 'IBCTOTe ll7JII,()8 170 YJ/llll8. Ha OCBOBaHllll 8Tl1X ll8JIIUiX o 

1:wx:Neorao npolll!Kaoee111111 , eeo rpy3a ,Kr,,epe:.at pa60T!i a neciepe, J, 

OOl!iero HllXo::Q8Rll/l DQ.ll Sel.llleJI , J ,6WI Olll)e.IteJleH llBTSrJ)eJil,BH!l K08\ill

U8HT , JCa,PBKTBP!l3UPYJLllill OT808SI, yTOWl8llll/l opraun91f,Alialw3 pesynTa

~8B nor,.e.3ueaeT ,qTo us.ieaearul epro:.teTpuqeo&oll pa60.-ocnoco6uocT11 llO 

ll DOCJie llp0811.XIIOB8Bl!Jl,Ba ooaoee KPII OIIl)el{8.IUlll'l'Oll: 1.oT ypaeae 1WR
xm10H2JII,awt aosacnaoc= one.1eOJioroe; 2. OT creneen yTOl4JieHll/l op

r cw1s·ia, 3 saa:10~,iooT:1 OT coaepmeaaoil pac!oru 11 ao3;ieaoTBl!JI onetU1-

(w11mx ,_e.KTO!X)B a neQep!lllX yCJioll!l/lX, 

llpec!i!IIIIBlle '16Jllll!8lta DOA 89llllel OBffllllllO o ■80.l/lltSBI OT 

BOJM!,E,BOro odpasa usu • BOSABlo'!'Bl'e11 PQ11 onelO'flAeoux ( 

8KO'l'p9IIB.II,l!Hl) ~TOJ)OB: OTOJHU911 Co.D8'lllOI'O 088TB, DSKOI 

T911119paTYJ)OI, BHCOKOI OTBOOHe.naol B.IBDOOTl,D BOBJIYXB., 09&

COp!IOI • LUIIITl!'IOCKOI AOIIJ)llllaitB91, 3BB'IBT9JIJ,Blllm P31"180XIIIII! 

B8I'pJSlt8ID II 8110ltllOIIB,IHHla CTpeOOIDOI.Pa6oTB B 9K0Tp8118.U,BHX 

Y0.IOBBIIX IIJlll J)98BOCTOJ>OBB91 A88T9.IIJ,JIOOH cnueo.mroB 0Tpe&a8,

O/I pas.tnJIIIII o6pll80II BB DpoT91!8DJI ll81tBTOpux psa0,10rnooux 
• non0.J1omeoux npoueocoe (llaT9911,r.1987r. ;1&1011,A.t, 198?r; 

rzaguirre ,I, 19871'. ;Ca)J),11, 19631', ),B:>'1' noqev,y, 1WtB11S 611 u 

c!11.111 BOS.ItelO'l'llJDIIB9 /lla.lt'IOPY ne11epu, OD IIP'AUBE!DT TpedoBBD/1 

II ll&D'lllD Ollp8Jl9.11111ll1HX U'l90'1'B B YJ)OIIII/I TpeupaBIUIIIOCD BHCO

KOI IIDO'l'B'lllOOft ~OIIUI,IIIIX CBC'1'911 B COOTBe'l'O'l'BBD lel(Jcy' 

B0811:lD00'111111 OpraD8111l B rpe<loBUBJDa OpeJIJi, 

lle.u. •00.19AOB&IWI 6u.ra ■syqeue B38.BIIOOBIIU 11911,V DOl!a

SBTe.llDlf ~0118.11,BOI ro.uoou I C'NIU8lll,ll ■spscxo.oBaD/1 opra-

95118 B BIIBIIQDIOOft O'I' llpoAe.taBBol pa6o'l'H B B09)19IO'l'UII cnomr

,zineoux /lla.ltTOJ)OB IIJlll 91tO~IIIIX Y0.IOIWIX :a:onpe'l'IIOl'O ll9119P

BOI'O llpoDKBIWI. 

llpoB9AeB1,1 611.111 ■C0.18AOJl8Da 19ft CD8Jl90.IOI'OB BS cnueo

JIOrl"l901tOl'O IUIYc!a "CT7J{9B8U" - lll!eeea, )"18.C'fllllltOll 81tCD9JLIUl]I 

"BY-56" ,HOll8DJI, 198? r,ll8J)9.ll Ofte!IJIIDI c!WIO DpolMIJl,980 ltOIIIIJl91tC

Boe IICCl'.9,ll,OBBIIH C Ue.nl) OU9IIKJI WllltffllOBanllllX B0811:ll[B()O'l'91 

CU8Jl80.l0l'OB n;rre11 CTfD91AaTOI IIIU'JIY1IU AO OTUSB D ee.mapro

llllTpe, 

il'TDIPr FOR .lSDSSHBllr 01' SXJUVSTXOH IEGRSB .um IB~OBS XH 

"111 c:r:IOIIAL CAPACITY or 91'1:UOLOGISTS WRING TIIB SXJ'SDIT:IOII 

•su-,6", SP.lllf 

I. Kruata•, T. Djaro•a, O. Mate•• 

h•eatiptiona ware carried out with 19 apelaologiete troa tba 

"Stu.denaa" Spelaoloa Club in PlaYan, particiJ)aDta in the up,t1dition 

10-,6•, tor atu.d;Ting tba relatioDah:1.p between ~-•tare ot' tunc-

t ional capacity and axhauation decr,ea I accord.iJJC' to the woft. per

t'orwad and the attact ot apeci.t'ic t actora in ext~• oenditiona 

ot a conoreit caYe aoubtaineering • .l coapl.•.a 1..nY••tt.aation •

undertaken betor• the b•giani.nc ot ttu eJtpedi.tion tor .. ••••••t 
ot the tunctional capac.lti•• ot epeleol.osi•t■ ~ ••..,. ot a aaaiaal 

proareaaiYe Yeloergoaeter teet \Ultill exhau■tion. Dllri.nc- th• ex

pedition a oardio-re•pi.ratory t•■t W&■ pertor-ed c~ • Iru■teY, 198:J) 

tor etudy'":1q the dlaoce• in ergoaetric wortting capacity in ■tMdr 

atat• at a heart rat• ot 1 70 b/ain, betore tha penetration 1.n the 

caYe, and 8 - 10 hou.re atter the u.ndergr!uod ■ta:, aDd c.aY• work ot 
eeYeral daya. On the ground ot the data tor maaber· ot penetration.a, 

quantity ot carried load (q), dt.l.ration ot' work 1n the C&Y■ (hou.ra), 

total duration ot the ata7 (working tlll• ., re•t tllle), a .II. int•gra.l 

co•tticient charact•ri■ing th• •x.hauation deer•• ot the or•IULi• 

••• calculated. Th• ana.l:7•1■ ot re■ult■ indi cat•• that th■ ma.ace■ 

in th• ergo■•tric wor-Kin,g capacity, prior to a.Ad attar th• ca• • 

penetration, •••••••d by the cardio- re•piratory 't••t, are daterain.ad 

b71 1. the l•Tel ot the t'wictiona.l capacitiea ot ■pel■ologiata1 2. 

th• ax.bauation Mer•• ot the organi•, dapending on the work par

torwied and tba ■ttect ot the ap■citic tact-or■ i.n the caYe. 
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:8:) BpellJl 8RCD8,ltlllt0 DJ)OBOAUBCI> 11:BPAJO-J)8,IUlllpllTOpllllll npo6a 

(l<pM:'NIB,Kp. 1983 I'll) ,'19DOOJ)9JIC'l'B8BIIO D9~ llpollllltaDOII B 8-

10 qacoB noc.■e B08BJlQ9D/I e c!aao!IIII .llllI'8p1>,3prollleTl)B'leoJ:B11 

pa6oTOCDOOOOBOCTI, B yorol'leol COO'l'O/l1IJIJI llpB '18.0TO'l'e n;J'.ll,CB 

170 y;ltBJ>OB B ..a)'TJ', BH'IB0.IJU8CI, B adca.umoa II OTIIOOIIT9.lr 

BUX 8A8Dn8X.KoBTPODJ)OB&IOOI, B8118ll9D9 8808 T9A ll,O B 000.18 

pa6o'?li B n11111epo.EKu perecrpspoBBJIH ltOD'l90'l'BO llpoBUIIOBeul 

KUOI'pellllli nepeBOCBBIIOro rpysa, Bpellll pa6o'?li B 1181118P8, oo.ee 
llpoilll npo(SliBBBII/I (Bpllll! pa6o'?li + BpelOI O'l'll,IIX&). 

Pes:y.O.TB'l'll 'BHATOpllX 811TJ)OD0119Tl)B'l90:UX B ~OllBJIJ,

l!Hl ll01t888'N1.18I ( IIJlll 1'11l1Cll'll8.o.BOI CT)'ll811'1BTOI BBrpylllte ll,O 

O'l'lt838) B 00111911 ,l!,llll BCel rpym!W Dpell,C'l8B.19Bil B ~. J1, Ha 

6ase ltOIIILl91tCIIOI OU8BD ff1111Jt10118.U,IIOI'O B00.18JlOBBDJI B pesy.o.

'1'8!08 BSIIBB9DI 3pl'Oll9'1'p1'190KOI pa6oTOODOOOOIIOCff .ItO B lloo.■e 

llp0BDJmB9D/I Oll9B81111 UOCP9JlC~ l(fD ( PYYC 170/Kr .-pese:■na), 

•co.t9Jl0111111Bi19 DUA pll8Jle.1811H BB 0.a9J11111U18 TJ)II rpyJIIIl,I( ftOll,12): 

1.rpynna - ltOllll.l9ltCllll.ll ouaua i = 4.62 ± 0.51 • no-ue pa6o-

TOOnoco6BOOff Ba 3,085 ± 1,68; 

2.rpynna - KOlll11:9BC118B ouaua I = 4,69 ± 0.44 • DOBDIID8 pa6o

TOODOOo6BOCft U 1,885 .± 0,086; 

3,rpynne. - ltOIIILIOBDB!Ul ouena i = 3,43 ± 0.36 • 110meua pa6o

TOOIIOOo6BOOff Ba 2.02 ± 1,25; 

J1;m OU8BD llp0Jl9.11111110I pa6oT11 • B08Jl9IO'l'mJI on..«ineo

ux /faltTOJ)OB DSMp&OI OJ>IWI, 611.1'. ■8DOJIJ,80Ball DTel'plLGSIII met
~ell't ,xapa1t'l'8pa31DUI CT9ll9BI, B8pec%0,llOBBDll Opl'IID8llll. 



TadnitaJ1 

~ 
B03pacT 
/rOJ/ 

~llOpfflll MC 
CTU /J:r/ 

J>OCT 
lcll/ 

VY llilX YVIIU/1: Y0-jllllu Y02'W! Y02'0Vu 
/roll/ /ll1ll /,a/ /,a/ 

I i,.·~ 4.37 70.54 173J 286. 67 4.07 48.81 17. 08 0.2424 
tso 5.55 2.87 8.51 7. 2 42.2 0.45 5.7 2. 77 0.028 

Tadn!laJ2 

\ J:OIIIUIOJtCD.1 PYYC17of'u l'YYC170 MC J:O~. iro-wcpeiv 
OllHU /on/ /fl6c/ ,:--'- (Ka) (x_cpe,111) J)Ullllll& J)UDIIA 

.l .l I I I I 
t.S0 ± so ±!.O ±SO t SD t.50 
4.62 3.085 200.5 - 2.17 11.0 10.3 I rp 0.51 1.68 124. 1 2.38 2.6 3.1 

II rp 4.69 - 1.885 - 140.2 - 0.67 17.0 12. 8 
0.44 0.86 53.8 1. 21 9.6 4.6 

III rp 3. 43 - 2.02 - 178.8 - 2.86 13.0 12.6 
0. 36 1.25 86.6 1.63 5.2 6.2 

X 100 (1) 

111 - Bee T9JIII, Kr. ; 

11z - nepeuecellllld rpys , Kr.; 

T1 B:p8llll padoTH, 'lac; · 

T2 - odllee BpaE npe<hmuu, 'IBC; 

toJ)IO'.IB (1) OCIIOBUa • npe.-noaium,'ITO rrpouec pa6oT11 pacc-

111TJalllleTC11 H81t CTOxacTll"leeut C UOCTOIDOIOI JUOftOCTl,I) Bepol!T

HOCTII - YV ( Wlll)IOCTJ, ) , 

IlpecTOI no.it seiaol xapaxT&JlB8J8TCII UOCTO.IIDYII '18:p8,ltOIIIID811 

~Sll'l8CKOI 118l'pySltll C OTAHXOII, T.9, ~TJ, BO ~ IIJJDIO 

np9;11CT8YTI> II&< 118JlB011,11'19CJtd llpOllOCC C RD;J'.n<:011 llpllBOJTOE,-

1101 ~pllll,119.T811aTll'l8CD 9TO llpejlCT8ll.lll9'1'C.11 CJr:9JIJIIIIIII o6pesOII: 

,er> = , cr1 + r2> 
11p11 8TOII Cpe,llllllll CTOIIIOCTL 4i1IIKltD B&p9S89TCII ll8lt : 

- T1 
< f(T)> = Kg --

T2 

C .IIPJI'OI CTOpollli Cl)8.lt1111) IIDIIIIOCTL IIJJDIO Onp9)1;9.DTJ, I 'lepes 89 

IIJ)l;QDIJ)OBaD8 Kalt Jt0.D'l9CTBO pa6oT!I (111 + llz) B 8,lt8Dll9 Bpe-

~ 1181111, T. e . : 
T1 

TaKBII o6pasOII llpe,lt;IOJ1911BJ1) BBB IIJ,ltBn lll)Jl1IO C'IIITaTL, XOTII II 

H91IOJ1I,HOCTJ,ll,npill'O)l;lllill AlDl BBp&J18111111 I8118118mrl B8118TOJ)IIX 6Io-

JIOI'll'l8CUX I!pOU8CCOB, (11) 

C no~ OUICIIJIIIOI'e KOalqlmgleHTa OIIJ)8Ae.1JLIIICI, CTenem 

I8Jl8SXO)l;OBIIIIIIJl Opra!llll3111l 11p11 UOCJr:9A]l911 AXIi K8Jl,l(OI'O cne.aeo.mra 

I!pOIIJIJtllOB9DII B n91!9PY (Kg), a TaD9 cpep;mrl JtOecplilluIOIIT BC8X 

I!pOIIIIKIIOB9mrl (Ka cp,) CII. Ta6.1!,J2,IlpB conOCTIIBI9HD )l;allllHX 0 

~8HT9 118pae%0,ltOBIIIIIIJl C 118119H81111111111 B 9p!'0116TpJ"19CXOI 

pa(SoTOcnoco6HOCTII llpll KPII B X01111.18XCHOI OU8HRll,n0JIY'l8HHOI OT 

4'11DlnBoaa.n.uoro ICCJr:8)1;0BIIIIIIJl I llpll IICCJr:8,IIOBaHD XOpe.uIU!OHHOI 

88BIICBIIOCTII paBRIIUll fflC1?0 11,0 B. nOCJr:8 I!pOllllltllOB9111111 B a<lco

.Dml!IX B9.D'DIH8-X, H81t (1ryml:un XOIIIU:8XCHOI OU8llltll B xo~e&

Ta(Kg) YCT8HOBZeHO,'ITO C!IIIH8 BIICOKB8 cpe)l;lllle noxasaTeJIIJ (Ka) 

11p11 UOc.I8AJ1911 I!pOIIBXIIOB91111B X = 17.0 ± 0.96 "Ra6.Dl,Jull)TC11 BO II 

rpym1e, rp;e nOIIIIZ8D8 9pl'Oll9TpJ"l80KOI pa6oTOcnoco<lHOCTII noc.Ie 

(II) Coo<lpue111111 no l«>.ltQDIPOBIIIIIII> pa(So'lero rrpoueca <lWIII B11Cxa-

88HH IleTpoBIDl,H.1988 r. - ~Jij)II. T80P9ff'l8CXOI ~81111][ 

"klm'lecllld ~.nffT, • ,CY"KII.Oxpllp;cu• - ~ 
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KOIIIDIBKCIWI Olll!l!KA 

mnmv IOJWOCTI, /KO/ 

1 
/ 

6 
/ s ,,, 

4 
,,, ,,, 

111 
3 

2 

0 

KOEHJlllEIIT C'l'.l!IIEm, 

:llOBAllllll fKa/ 

/ 

\ 
\ 

\ \ 
fl \ \ 
6 \ 

\ \ 
4 \ \ 
2 \ 

\ \ 
\ 

K P Il /pesimua/ 

( TBOCHTJ 

+4 

.. 3 

-t2 

-t1 

0 

IIOOD:TIElllWI KOP&IHllllH \ \ 
\ 

.o. kp n f ( k0 ; k0 l 
\ \ -1 

R 0, 69 \ 1 r p. 
\ 

-2 
2 rp. R = 0,73 

3 rp. R 0,93 

npoHllltllOB8111111 IIB.lll8TCJl C&IIIBI SHa'qJIT&.nlllill, llpll XOJ)OIIIIIX (l,ymt

UJIOIIUI,llliXBO~JIROCTSX (1t0e«mtu11T KOJ)NIIIIIII R=O. 73) . CTa'rllC

ff'IOCD 8Ba'Dlllll8 c:lo.lOe mrsue nOJIU8Te.D (Ka) - lf = 11.0 ± 
2.6 YC'""B8Bll!B8:rncll B J rpyune, Jqa'IIIII B Hell rpym!8 Ba ~H8 

XOpolllll \WDll)IOIIUI,llilX B08IIODOC'l'81 9pro118TJ>B'l8Cl1811 pa<loTOCno

COOIIOCTJ, nomaeua ( KOe(muillHT XOpullUIIII R=0. 69) • B III rpym!8 

lt0ec}IIIUll8HT (Ka) COOTB9TCTB9BIIO lf = 13.0 ± 5.2, 'ITO nOIIIUIIIB8.8'1' 

CP8,llll<>I'O CTenem Hp&CXOjtOBaJIBII llpll CTaTJJCff'l8Cll )tOCTO:aep!IIIX 

c:lo.lOe IIIISXIX CNJIIDUIOHa.nllliX BOBIIODOCTIIX • COOTB9TCTB9llll0 noHH

ltellllJI) ~ pa(SoTOcnoco6HOC'l'l, (!t0~8HT JtOpe.mn:llll 

i=0.93) . (C11,4m'. J 1) 

Cpe)l;IIIII K081p1Ul1911T (Ka cp.) CT&neu npacxo,IIOBIIIIIIJl BC8X npomm

HOB8mrl H8 pas.D'l&8TCII CTaTIICff'l8CKB )l;OCTOB9pHO 118Jl;l(Y Tp8II/! 

rpyllllllllK, 'ITO nOIIIUIYBll8T, 'ITO np0,J,;8llaBll8JI pa6o'l'll Cl!UB paBHOll8p!IO 

pacnpe,1te.aeua ll8Jl;l(Y f'UICTl!lllllllm n8-8p!IOI'O npoBIIKBOB9llllll B X01J,8 

Beel axcn8,IIIIUJII B COOTB9TCTBOB8.lla TaKff'l8CK8111 lUlllBY • 

Bbiro.llJ,I : 

1. HS118B8HU B 9pl'Oll9TJ)B'l8Clt0I pa6oTOCnoco6HOCTII Y cn8.11eollOroB 

xapexT8pll3Y8T CTenen 9Jl!IIJTIIUIIII R cneW!1f)necltl!V n81118J)llllll 

YCJr:OBIUDI Ilpll pa6oT8 noit 8811l181. 

2, llpil I!pO)tOJU,DT8.llHOII npe<lHBaDB n01J, 98111181 B031fOIIIOC'l'II &11,an

'1'8ItllOHROI'O 11p11cnoco6.umm 88BBCBT B 8Ha'IIIT8JII,HOI CTeneBB OT 

YJX)ljllll /wllllWIOHS.n,llliX BOSIIOllllOCT811 Cn8Jl80JIOI'OB. 
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1. MaTeeB,r., 1987 r; 

2. IaJ!oB,!Jr., 1987 r; 

3. Cmpp,M., "B rJ116BHe 8811.111", 1963 r; 

4. yzaguir re , I., 1987 r. 



BAKTEPHAJIHA.5I OBCEMEHEHHOCTb CIIEJIEOBHOTOIIA COJIEKOIIEPI H KAPCTOBhIX 
IIEmEP, IlEPCilEKTHBHhIX ~JIH CITEJIEOTEPAITHH 

CMH,.OHKA, I>. H, 

~KCnJl)laT&UKR cne.neOTepaneeTKqecKIIX CTB.!lKOHapoe K TYPBCTCKIIX 

ne~ep nonaraeT ne06XO,D.MMOCTb BC8CTOp0HHKX Ha6.l!ll,ll.8HKA. 

HayWH COCTae MKKP~OpY H MMKp06HllR o6ceweHeHHOCTb 6HOTona 

cne.neo-repanesTMqecKHX CT&UKOHapoe, pacno.11oaeHHblX e maxTe J 8 

H • 9 Co.nOTBKHCKOro COJ1epy,1UOtKa (3axapnaTCKM 06.11acT&) H nepcneK

THBHl,IJ( ,11.JU! cne.neoTepanHH KapCTOBblX ne~ep no.110.11HH - "KpHCTaJ!bHM" 

11 •rony6Ye oaepa" (TepHono.11&cKaK oenacT&) . 0Twe11eHa ceoeo6pa3-

HOCT& MMKpcxj,J1opw coneKoneR 11 KaeCTOBblX ne~ep, c npeo6Jlll,QIU{llew 

canpcxj,HTHblX l'HKpoopraHH31JOB. liaH6o.nee Hll3KaK o6ceweH8HHOCTb 6HO

Tona OTweqeHa B cne.neOCT!IUIIOHapax ( 803AYJC8, "cO.IIKHOR nO<IBe" II 

eepTHKaJ!bHOM CO.IIKHO~ nmcTe) CO.IIKHOR maJCTY J 8 HJ 9 H KapcTO

BOA nelJlE!pe "Kpl!CTaJlbHM". no 1111c.ny Ml!Kp06HblX Te.II yCJIOBHR Cpe,11),1 

co.neKoneA COOTB8TCTByDT napaMeTpaw B03JIYIIHOR CpeAY nOM8IJl!lHHR 

onep8.!IHOHHOR . 

B peay.n&TaTe npe6YB8.lil1R 60J!bHblX aa6o.ne&aHl!RMII opraHOB AY

XaHIIR II, 3)10p0BblX Jlll)leA B cpe.11e C0.118KOneA H ne~ep Ha6JlllAB,eTCR 

attTponoreHHoe e.n1111H11e Ha cne.neo6HoTon , BYpalll1Dq8ecR e yee.11Hqe

H11n o6ceweHeHHOCTK yc.llOBHO- naToreHHoA KOKKOBOII MMkp$opoll. 

)l.mtTen&Hble, 15- .neTHHe Ha6nl)Jt8HHR, n03BOJIII.IIK OTM8Tl!Tb Ha-

Ilpa BSyqe111111 BOBIIOBHOCTB IIP-B9111111 lllllq)OIUIIIMllTa 80 T8CT

B911BHX B BCJl1'CTB8IDIHX na.ep B J1eqe6111il B 811Cll1J)CBOIIIIIIX 1'.18-

JUIX CYl(8CTB9BH08 sHaqeBl!e IDl88T C0)19paallll9 "'°POOPI'8D8MOB 

B cnMeoasposo.ae ( 11, 6, 4, 14, 15 ) , 

U= pa(Sofl.l 6wm •srieB11e lllllqX$lopY B llllpO<luoll 000-

ueunocTB CD8Jl806BOTODa 8CT8CTB9IDIHX B IICJIYCCTB81!11HX necap, 

D9])Cn8KTBBHHX Jllll.l CD8Jl80T8panD, 

llaTeplllU!II B lleTO,!OI, 

l!CCJl8,IIOBIIII BOSJIYX sapcroma: n-ep "K:pi!CT8JIJ,B111!. 11 •ro.ny-

6110 osepa" TepuonOJII,CKOII o6.uacTB ; (Saoron Cn8Jleo'!'epan9BTB -

qecnx CTIIIOIOHOpoB 3a.JulpnaTC1t0I o6:llacTBoll • Pecny6.J!Daacsol 

!IJIJl8pro.noraqecR11X OOJIJ,HIIII 113 YCCP B Co.nOTBBBCKIIX C0.118KOIIJIX, 

Bos,oyx 081J18p 38C8B8JICR Ba IIBT8T8J11,IIH8 cpe,!OI li.8TO,IIOII C8Jt)IM8U -

TllIIHB rpyoo- B cpe,l0!8JJ;BCn8pcTHOI'O 98p090M no !foxy B ll)JPll,II

IUIQl!B B,Jl,0M8JIIUICROI'O ( 9 ) , B CD8Jl80T8p908BTl!'l8CKIIX CTBill!O

Rapax DpoBO,pJ!CR oTdop BYCOKOJIJ(cnepcTRol ~ CD8Jl8098po-

80M 118'1'0.llOM OC8S,118HIIJI Y.J18pRHII ,11811CTBll8M CTP)'B B08JlYX9 upB 

nOMOIItH ll)~BaHHOI'O annapaTa Kporoaa ( 14 ) 118 Yl)OBB8 

0, 75 CM OT lllml!8l'O COJIIIBOI'O MacTB B Il8RTp9JIJ,BOI qacn Jl8 -

qe(SIIHit, Ilpo(Su "COJIIIBOI DO'IBH. OT611J)8J111Cb ua r.nydlllle 10 CM B 

p8CCTO.IIJIHR 1,5 MOT B9pTl!RalII,BOII DOB0pXHOCTB COJIIIBOI'O UJl8C

T9 - 001!0B01 CT8BII .neqe(Sl!Bo;!I. CM!mY CT8B npoBBBOnJmCI, BB'l'

Blill T8MDOHOM0 YB,J18Z1!8Blllllt 10 ILi CT8p1tJIJ,HOI'O I'JD)ltOSBOI'O (SyJII,0-

BB C noBOpIIIOCTB UJ!Olll8Al,ll 100 cu2, B K9q8CTB8 DBT9T8Jlblllil 

cpe11 IIP111!8W!Jlll 2% KRCOD8llTORHHI arap C 1$ .nolll8,llBJIOI Clil!Opo~ 

Kil, 5% RpOBIIIIOI arap ua nepeBBpe loTTll!II'epa, .1[8JITO'U!0--00.1111-

HOI arap 'lllCTOBl<'IB, arapH 3H.D,o II Ca6ypo. ~8HTl$IItllpoBB.1111 

JlllqKe onpe11e.neHHoro wexattK3Ma pereHepau1111 cneneo6KOT0na cone

KoneR M npe,llJIOBKTb PRA weponpKRTKA no DOJ1.118JlBIIHl1D accenTKqec

KKX yc.11oe111! cne.neoTepaneBTKqeCKKX CT&UKOHBpOB. 

COIICElffRATIO!f 01' KIICROORGAJIISllS IN SPELEOBIOTOP OP SALT 

IIIIIE AIID KARST CAVE PERSPEICTIVE VOR SRELEOTERAPI . 

SIIIYOIIL'. J.,Stat• alergic hoapital,Solotvino, 

The culture and concentration lllicroorganiaaa of salt aine in 

Solotvino and karat caves in Ternopol region "Kryatalnaja• and 

•Qolubije ozera" are exaained. 

The pr edoaiftance of saprophyte aicroorgania■a ia found fn 

aalt llline and karat caves.The concentration of llicroorganiaaa is 

the sue•• is the operation hall. The preaens of patients there 

leads to the growth of concentration of conditional pathogenic coc

cus alcroorganiaaa. 

15 years atudjes show that the concentrations of aicroorga

nie■s reduced .That make poaaible t o arroouge ao■e menaurea toot 

supporting the aterilles of aicroclimate. 
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BllJO,I II oupe.118.IIJlJD! 'IIICJIO c111111Tapuo-no1U1Sarenlllil 1111J!p00pra -

BBSIIOB B l 118 BOB,DYX8, 1 r DO'IBH B 1 1111 CIAIBB C IUOllllJIJI 

100 cu2 COI'Jl&CBO lleTO.IIJIBII ( 14) • 

Bee BCCJl8,IIOBBBBR DpOBO--.UCB B OTCYTCTBD 6c>Jll.mlx, npB ID: 

Jl8.1B'IIIJI B ,119qe6HBW1X B DOC.118 J'X0,118 118 no11e11elllll, B Cll8.HOT8-

p908BTn9CltOII CTIIIOIOB9p8 Pecnyd.DJuuic1t0I IIJl.l9Pl'OJIOI'B'18CEOI 

6onl!Bo;!I, c 1982 no 1987 rr BCCJl8)10B811U DpoBO)IB.JIBCI, B ,IIIDl9-

-. IlpB 8TOII, •co.lJIIIIIJI DO'IBO. B CIIMBY CT8R OT6JIP8DCI, B 

paMll'UIIIX IIOCTIIJ: B B9 J)99.U'IIIOI l!HCONI, 

llll:l!po4ulopa upcro1111J: 01111ep Ilo.ito.no. 

B aapcTOBOI na.epe• l!pBcTa.u.aaa• 'lllCJlO aaa:poopr8BB8MOB coc

T9BIUO 1100-1600 B 1 ,.S BOIIJIYX8 rpyoo- B CP9)1R8,11BCnepcTBOI 

,WIUllgDI aeposo.na, 11Bc.-o aaa:poopr8DSll)B B n0111epe •I'o.ly(Swe 

osepa • BIIJ:OJtJLIOCI, B np8,l&IIIJ: 29CX),.350Q B 1 118 B08Jl1Xll, 

llpB nOCll8Jl71111911 noceM B8 pll8D'll!OI l!HC0!'8 COJtepu.tOOI, B80-

JlJ1]181WB08 'IBC.110 11DpOOpr8D8MOB ( Tad&, 1 ) • 

'?116..Dita 1. 

'IIIC.110 IIBKpoOpI'OHBSIIOB B BOSJIYX8 n811l8pll ·rOJIYdYe osepa• 

B8 p88Jlll'IBOI BIICOff I'9J18peB 

JtiCOTB OTK8TD B8RTBII opo(S 'lll0.110 uupoopr8DSIIOB 

BOIWA, QM B 1 if BQUUA 

45 50 2 5 1 7 
70 75 3 5 7 5 
90 100 3 2 9 3 

120 130 4 8 4 5 
150 170 5 0 8 l 



Y8BJDl'l8Hll8 'IIICJl8 MiU!pOOpl'8HIISY>B 0Jt110Bp8M811BO C poCTOII BII

COTU 0'"'8TKII BSll'l'JUI upo6 BOSJlYl(ll CBll8UB88TC.fl C BOaMOaHOI lt08-

neecmm:el BOAR]IIIJ: nepoB npB BliOOltOl! BJIBllHOCTB B03JO'X8 nlll{ep11. 

'IO-IIIJl;IIIIK)l,I, np806Jlll,l!IIIIQ88 'l'.IICJ:O IIBlq)OOpI'8HIISl!OB 98H808IIO 

~Hapyu BO.llOI, BOSJIYXOII 11.1111 C08Jl80JIOl'llllllo lioJl:l,mmicTBO BB.ltOB 

'lTH8C8HO R C811J)O(PTHHM rpm!IIOJIODT8Jll,llllll lt0Jat811, np8.llCT8BBT6-

• He BCK.U>

t;,liO , 'ITO ll81118J)611 npi!0Yl!l8 CBO.fl IIDJ)OCJuropa, OJl8llTllpoB8BR8.fl II 

ll'l'BOCBTWINlO Bnl!Oll T81oU18paTYJ)8 - ~12 OC, BliCOROII OTBOCII -

.,.,,.n,noll BJI8llllOCTB - 90-100 % B IIB8l!OM,Y COJ18p&88llJ) opr8Hll'lec-

:x Betl!80TBo 

~pa Cpe.llll BKOnepllll!8HT8JII,HOI'O Cll8Jl80T8pall8BTll'l80l!Ol'O 

'lTJ18.118Hll8 Sa!lapnaroKOI o6JlacTHOI 8M8pl'OJIOI'll'leCMII 6o.odilu:ol. 

Cn8J!80'f8p8n8BT11'18Cl<08 OTJ18Jl88118 llWIO llOCTpo8110 B IIIIXT8 » 8 

<JoJ!OTBmlCl!Ol'O COJl8pY)llilll(a, B TOJm.8 COJIIUIOI'O 11411CT8, WI I'JQ'611-

'18 208 118'l'p0B. llo.tt891111118 nM8'fll np8.llOTIIB.UllT co6ol - 06:i.&

...... »-50 w8, BHJl011M8Hl!ll8 B 118CBB8 CO.U, B Cpe,u!911 B8 OJ;BO

., OO/IJ,IIOI'O npDO.IIHCR 86 118 npooTpll&)na. llmcpo!l.lllllff xapu

""ll11syeTCB 0.1e~ napaMBTpaMII : T811118paTYP9 IIOIIJJX& -

•~18,6 °c, a'l'll00f,epH08 Jl8B118Hll8 1001-1013 rn, OTROO■'l'Q.Ullall 
~ -- .sHOCTlr-~ %, CIIOp00TI, ,ltBD8111111 B09Jl7)[ll_ 0,01..0,2 lf/cex, 

'I\JOl'l8CTBO llOJIOD!'8.lll>IIIIX a&pol!OHOB 166-30.) ll 1 0118 t OTp- -

"' "IIJIIIX 88p0BOHOB 236-300 B 1 OMS, C0,1;8paallll8 BIICOIIO,IPIOn&pcT

.,"0 89po8011R H8Tp!IR LIOpKJ18 - )10 5,0 161'/118 ( 1, 13, 14) • 

b DBPBIIB ro.1111 91!CIIJIY8T6Illlll .118'18611BIU,1 IIO.D'l80'l'll0 MlllqlOOpra

~0..os B B08JIYX8 B ~10 pas 6WIO IID8, 'UNI Ha DOIMlpxHOOff B 

,nTllBIIJIO ~ lll(l(J)06HHX T8.II, a DOCJI& ~ '18COB0I'O n np96llll&

.... /i - ~0 IIDJ)06HHX Te.II B 1 JI B03Jl7X8 ( 1) , 

ll 1973 l'OJIJ, DOC.118 }1)ffX lo'8CR'll!Ol'O OTCJTOTBIIH 6onma B .18-

•A(\H11Il8 , JOT8110BJI8HII CJl8JIYDQB8 MD})06BOJIOI'll'l8CD8 D8J)8M8Tpll 

'"'"8.fl lo<l!Jq)06H8.fl o6c811eH811BOCTI> - 4-20 IIBKJ)0611WX '1'8.11 B 1 113 

'0llllYX8, 1~150 B 1 r "co11J1BOI 00'1111,(" • 30)..5()() B 1 II.II Cloli

'OT, c MOl!a..JI 100 o..2 CT&B HS IUIIOT8 co.a. Ha 6BOTOnH HIIC&Ba

"'01, 8t.,ll, epl .. ..i.olla, 8\a.l'llo Mlll'OJlllt'Una, Saoho ooll , 

--• •P• , Jll)YI'B8 rp8MC>Tpl1118T8Jll,H118 D8110ql<OBIIJlllll8 ~PUil 

IH!..1)00pI'8Hll3110B, cnopoo6pa3YIQ118 6811T&plOI IIU1llM•M • 

reqeHJI& DOO.l!&JIYDllllX BCC118JIOB8Hldl JCT8BOB118HO, qro B8.D

'lllill IIHKJ)06HOII 06oe11&U8BIIOCTll BOSJ17Xa 00.ll3811110l'O CD91180T8 -

''lll8BTll'l8Clt0l'O OTJ18.118Hll.fl B8pBall8Jll,H8R B 88BIICH O't npe611 -

''ll•U 6o.uma ( p11c, 1 ) , 

"IUJI, 'IIIOJIO lll!Jq)OOpr8HJISIIOB B nep!W& .11118 '180a DOCJl8 IIXOJIB 

n.8J.llllX B .18'186111111Y DOBl,IOl!JIOCI, .llO 515 .;t 19 B 1 u3 BOSJIYXB, 

;l'TIIOII llOCJl8 npo6~8Hll.fl ll YTJ>811118l'O caaeca .llllX&TenHOI 

""'!;80TIIKII - JIO 1020 .;!: 22 B 1 u3 
B09JtYX8, B OCHOBHOII 88 C'18T 

:..r.,lllH0-118TONHJIOI C8HIIT8pRo-nolt&38'NIJll.llOI ROMOIIOI ~ 

"" , IYpa ITOM, ~ • ....,.... npeo6Jl~8D DO '11'.CJQ' (12) B 

16.tOTIIB.Ullli t ll OCHOIUIOM, if,aro'J'IIIIIIMII ~A B 80 ( 14 ) • Ylt&-

4RRa8 ¢aronnw CTaf'll,aOKOl!l\OB o6eapyae1111 Ta.De B IIOKJ)OT8 

"'-IIIIJ:, BUOJtlllQXCJI B nepao,1 C88HCOB CD8Jl80TtlpamDI B DOJIS811-

.. OTJ;UeHJlll, lloJiy'l&llllli& )\llllllll&, TaJIBII o6pesou, Jltll91ll181)T 

l!I\D'll'.8 ll ll0ll,IJX8 Jl8'1&6HElll lllll!Jl04'J1opw ,IJ,IX8T8.IWIIIX oyTel 

-~ Opoa:nana<>I 8Cftl01, qro CBIJl8T8JII,CTJIY8T 06 8HTpollO

,.,,.,ill' B.lllbD H8 cp&JIJ C0.1!8lt0D81, 

1 ... u::,eT OJIHARO OTll&TBTI>, qro Sllll8C8HB8.fl 6o.n!ibDo! B .118'186HH

~pa np&Tep08BaJl8 SH8'111Tenllll8 KSIIBH&IWI, JllutT&pBll.n

o6c&»eR8HIIOCU B llll8H&enoco6HOCTI, IIBIIJ)OOPI'8HllSIIOB :,ll8lllr

·'"101, qepas 1-2 11aca noc.11& yxo.11a 6on1111X ■s cn8.lleoTepanesT11-

~ ~ I'O OT,ll8.1811B/1, IYpB STOii 88 BIIC&BaJD!CL r&M0JIIITll'l8CKB8 CTp80 
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1100 
1050 
1000 

950 
!lX) 

850 
800 
750 
700 
650 
600 
550 
500 

450 
400 
350 , 
300 ',, 
250 , .... 1 

: \~ .... ✓\\ 
,/ .. 

100 --~ 
50 

Oll....----------------•-~• 
20 21 22 23 24 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 19 

PIie. 1, llllll'OBWI ~OCTb BOCWli CIIBll!DT.IPAIIIS
'n'IICIOll OTJIIIIIIIIII B COamHIClllX CODIIOOJll B 
a,uB:llllC'IH OT Ill lllCBaHlll llOll,lllll,M IPaDl'll!Xll<lllll 
SJPllDWIIIM OPI'Al!OB J9,llillWI. 
OdoaU'ltDR: ___ B onueowpan&Bff'l&C- OTA&-

.DIIIDI 9uapllMOIIIOI ~TIIOI UDpl'OJIOI'll'l&OIIIOI 

~; --- B one.uoT8p8118Bft11801011 OT,IUIDII 

PlloA)'d.DltaBclllOI UHpl'OJIOI'n&CIIIOI 6onBIIQII , 
IIo 0011 a6clgrco-~ oT<lopa npo6 BOWU • 11aoax, 

llo OOH op.J,11118'1'- 'IJIC.-o IIIDIPO()pras■SMOB B 1 11
8 

1108.IIY

xa, lip.- IIJ)9dlmau 6o.u.l8IX B .rHedlmte a>82 ~ . 

TOIWIOOI 11 ~8J18CI, HaJIOOJU,118J1 CKOpoCTI, C8IIOO'IIIDl8Hllff 1108,IIY

xa OT imxpoopr8Rll8IIOB - II0~4>HU118HT J:ethle:, COCTaBWI 0, 011. 

'!apes q8TIIP8 'lace cpep OCT8Bllll'.XCR a1ap1i. ...,..,... qa11e 06eaw

ae1111 np8J1CT8BIIT$.III C 8Tllllll'l8CIIIDIB OBOIOTBIIIIII, teBOTllllll'l&OU

IIB B8118H&IIIIJDIS, OBIJl8T8JIJ,CTBY1Qll8 06 8HTB61111T8p1!8.lll,ROII .lellC'l'

BD lllD!Jl()l!Dll8'f8 CO.l!&ROnel 88 lllD!Jl()6Hll8 B.118Tltll, '!epe8 ll.f!TJ, 

'18COB B B llOC.118JIYD{8M .llO oqepe,llHOI'O Bl0.ll8 OOllllllX B Jl8'186811-

oy 8\apb, .....,.. I! .Q)JI'B8 YC.IOBBO-n8TOr&lllill8 BIIJ:lj llllllp()Opra

llB3110B 118 B08Jl7X8 BB HIIC8B8DCJ., CnyOT.fl 4-6 qacoB 1'8110.IIBH -

'18C118Jl XO!tllOB8.fl lolllKJl04u!opa H8 o6napyaH8 B "OOJIJIBOI no'lll8" B 

H8 B8pTBJtalll,BOI llOBepxl!OCH CO.lllllOI'O Wl8CT8, 

'8TOpoll 1186.uullWICL .llB8 CT8J(IIJI BB811T111181UD MlllqlOOpramnlllOB 

npa 11X ,a;110D8pr■poB8Bll B B08Jl718 00.18KODel, ll&pB8.fl - Jt,IJLIIIICJ. 

O.llJ(II '180, B T8'19Hll8 KOTOporo pesKO )'1181il111B.18CJ. 11Dp06H8JI o6-

C-H8HBOCTJ, aowxa ll ll08p0CJl8 Clt0p00TI> llll8ltTllll8nJ IGUCJ)OOP

r8HIISMOB. DropM - cocTaBILllll noc11a.llYD!(lle 2-4 qacoa, B Teqe11Be 

KOTOpllX 'll!C.10 llB888Cnoco6ma: 1111XpOOpr8HBSY>B ll0CT8D811HO J1,181Uo

lllBJIOCI,. IJo.111108 CIDIOO'll'.lll811B8 Cll8J!80T8p0n8BTll'l8CKOI'O OT.ll8.118Bll/l 

OT S8H&C8llllllX IIIIXJ)OOPI'BHISMOB HSCTYJ!B.110 '18p&8 6--8 qacoB 0 IIO

ll8HT8 JXOJ18 6o.1o'.mo;, B TOIi 'll'.CJl8 BOSJIYX8 - 'l&pes 5 '18COB/ "co

JIRIIOI llO'IBl,I" B OT8H - 6--8 '18COBo 

llil:Jlpo\flaopa Op&Jll,I Cll8.1180T8pan8BTll'l80HOI'O OTA&JIBII.IJI Pecny6-

.111111A11Caot 8.IJJl&pro.11omecRol 6o.lLHllllll 113 YCCP. 

Cn8J!80T8p8D8B'f■'l8CR08 OT.ll8.188B8 Pecuy6.DR8HcROI IUIJl&proJio-

I'B'l&CKOII 60.IJ.ll:BWl "3 YCCP DOCTpo8BO B mane » 9 Co.llOTllllIICKOI'O 

C0118pyAHDa BB yp0BH8 300 M B T0 ... 8 COMIIOI'O IIJl8CTa, lllutpolt -

JDD<ST X8paltT8pBSJ8TCR CJl&JIYD!IIIIOI D8pllM8Tpallll : T8110vp8TYP9 

B03JtYX8 - 21,5 - 23,5 °c, 8TIIOC,i,&pH08 .llllllJl811B8 - 999, 7 -

- 1030 I11, OTHOCBT8.J[l,Jf811 B1!8Bll~CTb-3) - 5(ll, CKOpoCU JPllDl&-



lillJI B09lJYX8- 0,u2 - 0,00 M/ceR, COJ18psa!lll0 BIICOl!O)tl!Cnepcnioro 

aepoaoJl/1 H&Tpllll uop11,1t8 - 2 , 5-4,(; ~/u.3 ( 3 , 16, 15 ). 

B nepllUI l'OJl)i ~OIIJIJ)Oll8HBII OTJ19Jl8Bllll COJ18pa8BS8 Mlll!J)O

OpI'llllllSIIOB B OTCJTCTBJIB OOJD,l!Hl[ COC'l'8l!BJIO 70 - 100 IIBKp()daa 

'l'BJI B 1 119 BOBJIYX!l (16, 5 , 2, lU ) , 

.IP DOCTJDMl61111 CSo.o.aa B J1ne61111I17 (p11c, 1 ) o<!uapµeeo 

71 ;t 6 loSJq)06ma T8JI B 1 ~ ll_()BJO'X8, 8 '10pe8 2--3 '1008 llOCJl8 

BXOJ18 6oJU.ina - 533 .:t ?? IIDpO(Slll,IX T8JI B 1 11
9 

B08J11X8, ()qe

P8JIII08 II09J)IICT811ll8 IIBKp()dBOI 06c8118H8HBOCTII COOTll8TCTBOB8JIO 

npo~eBD> OOiihllHX B YM'Jr:t D llOJ188111101'0 OTJr;9Jl8llllSI, 'lepea 

1-2 'l&c8 'IJIOJlO 111Xp00pr8Bll9IIOB P89J<O Y119Bl,IIJ!,IOCJ., 8 onycTB 

~ '18C8 - DpB6Jmsaaoo1, It IICXO~ ll8.D'lllB8II ( 5, 7 ) , 

Taltnl OOJ)allOM, 118CIIOTJlll 88 1!9IOT0p!18 pa8JDl"lq B ~Tp&X 

Mlllq)OJ<..-'1'8 Oll9Jl90'1'9p8118BTH'l9CIOIJ[ O'l',119J18i!BI B CIIIXT8 » 8 B 9 

al6.alJ18.UCJ. umras llalllpo<!ll&!I o6c-HeHBOCTJ. :aowxa, Taae 
0!1111'18B 8.118.10I'B'lllll npo11ecc 8BTpOD01'8BHOl'O B1111D111Si IIIIJIJ)Oiii,1opu 

CSo.nmD: ea cpeJr:t .11e'1ed111111 a perell8pllIIJlll B09JIYX8, 

llpa llOCJl8»Jllll[I: MIIKp0611l))J()l'H'l9CKU IICC.D8J10B8HIISIX d110ron8, 

B 1982-a? rr , YCT8HOBJ181111 B9l!OT0p!i8 H9118H91111ll BHC8l!89MOCTB 

MIDq)OOpI'811ll8110B (Tad.a, 2 ), 

Tad.Dual. 
lll!Kpo611811 o6c9118H8HHOCTJ, B03lJYX8 CD8Jl80T8pan8BTlN9Cl!Ol'O OT,118-

Jl9HBSI Pecl176iuulaec1COA IWl8pl'OJIOl'll'19CROII Clom,~ B 1980-87 rr. 

l'o,11, i IlePJOJIN ICC!JI8ROMHJI I P88VATA!'H 
118CSIII ;B QNf'l'QtBQ 6o.nma ;a nDICYTCTBQ Muma 

: BJ)911H : mpoopr9-: i!pellll ~pr811118110B :owpa ;149p B 1 ; oT<Sopa BlN 
1960, 04 lcf'O 92 .:t 28 
1982, 04 1100 56 .:t 35 1400 396 .:t 74 
1983, 07 12°0 45 ;t 21 
1983, 07 ro><' 66 ± 9 
1985, 04 a:f'O 146 ± 48 z;tJO 203 ±m 
1986, 04 12°8 300 ± 0 1400 

617 
1987, 04 ';JJOO 376 17°0 650 
1987, 06 12°0 167 ± 24 

1987, 06 ro><' 408 

Tax, Odc9M8H8HHOCT!, BOS.!JYX8 JB8.llll'IIIJlllCi, B sa.Bl!Cl!IIOCTH OT 

.ll)IIIT8JIJ,BOCTB 8RCDJIJ8TWO[B .118'19d1111Iijj, llp11 &TOIi, B 8Dp8Jl9 1987 

l'Oll8, 'll'IC.DO IIEq)OOpr81!113110B B "COJUIBOII UO'IBB" noc.ne npedYB8-

IWI dOJn,ma COCT8Bl!JIO 24•104 Mllllp0611Hl[ T8.II B 1 r UO'lllllo B Te

'19Hll9 11-12 'IOOOB c IIOll8HT8 JXO)l8 CloJIJ.ma: IID1)0611&!1 Odc8-

ll9HBOCTJ, •coJISIBOI UO'lllll" C;Jll18CTB91!1!0 B8 IISll811JL1111Cb, !lo 11epe 

Jltl!El8BIIII CJ)Ol!a ~OID!pOB8Hllll J!B'ledllllllH, 119 dlloTOna T811118 

'181118 BHC9B8.IIICJ, np8J1CT8llllT8JIII YCJIOBBO-naTOreHBOI C8BIITapBO

UOR85aT8.IIJdlOI rBIIOJ!IITll'l8C1101l IIODOBOI ~pu, 

llo ,ll8IIIIIBI rpymlll 813TOJ)OB (a ) 8BTpOll01'81!1!09 RDJDIIIB B8 cpe

Jr:I C0.118KOU9I xap8XT8pll8J9TC.B ll8.D'IK911 !oll.lHll8BIUI", '1',8. noc

TOIIIDIO cJ,opampyDUUCB o6pasoll8Jlld B8 llOB8pxBOCTII COD, &aml -

.1!8BBOCTII ll.l!IOT8 co.u B BTOpB'IBIIX •poseTIO~· cJ,op11 ~8. 

B 8npe.119 1987 ro.zr;a ll))OB8Jr;9BII noce1111 ClalBOB IIN9JiP-.-,l[DB0WIOI no -

B9p:ul0Cft CO.IIIIIIOl'O ll.l!IO'l'8 B 98BBOm>0TII OT ll&D'IBII JIU OT -

CyTC'l'BJIII -JIIOlllllll;J'IHX 8-BTOBo YCTaBOB.1111100 lft'O 118 IIYCOH 

1, 5 111 B8 UOB9pxBOCTII C'l'8B, l'J18 ..-:1, BB811811 981111.18BBOCTJ. II 

BB B8XO)tUIICI> Tlllt B8811Ba-8 "MOJ19'111119 po98TJDIIQllll9 odpaso

Ballllll" CO,ll~J, 13•10
8 ~ HJ! B 1 11.11 camos c na>

QaJI 100 ,:,,} ; Ba 1J)O- 0.5 If , ~8 38l!H.118HIIOCTJ. Co.&111101'0 

IWIC!ll d11,1a Jall~• - :i5-10
9 

iaxpodma TU, a c ~. 

co....-iel • posaTaos..- o~asoB8IDIJI" - s npeJlua:t ~o•-105 

llllllp06Jaa ft.II B 1 - c-., 
B 11118 1917 l'O)la IIIIII0.111!81111 C8HBT8J)Ho-T8Xllll'l9CD9 iaponpllllTll!l, 
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P9l!OM8HJlOBalil!H8 pllAOIII &.IWJ)OB (14, 7, 8 ) , B TOIi 'IIIC.D9 118-

X81!11'18Cll8JI O'IJICTR8 COJlRJIOl'O WIBCTa, 9all81l8 CJIOII "cOJIJIIIOII no'I

BU" 0 llopodeOJIOI'H'l8CRll9 IICCJl9J10Ballllil, Dp0B9,119111ll,19 IIOCJIB camr

T8pHO--rexBJl'l8CKIIX li8J)Onpllllffl ll03BOJDUII JCTIIIIOBll'l'J. , 'l'l'0 B OT

CYTCTBD CloJIJ,JWX, Dpll 8B8.IIOl'll'llllil YCJIOBIIIIX OTOOpa npo<! NU! 

JICCJIQJlOBalWI 'lllCJIO 111111pOOpI'8llll3110B B BOBlJYX8 CBB91lJIOCJ, B 213 

p898. Bapll.llY c Bfllll , B 1 r "cOJIIIBOI no'lllll" COJr;epllMOCb 65•10
9 

IIBKp()dma: T8JI, T,e. B 3, 7 pasa M8B1,i118; 88 YJ)OBH8 1,5 II C.ll8do 

98UH.18BBOl'O II des "po98T!IOBll;Ulllllt cJ,op11" J'IIICTI<8 CT8B 'lllO.aO llllll

po<Saa T8.II dY.110 p8BBO 89•1c2, ,.e. B 1,5 pasa mme, a 11})11 88-

Jlll'IIIII cJioJWPY-.:"4 "pose'l'JtOBJIABl,IX odpasollllHd:" - 48•io2, T.8, 

B ';JJ pa3 me; 88 ypo- 0,5 11 'IIICJIO llllll))OOpr8llllllllDB COCTaBll

.110 OOOTB8TCTMIIBO 31•io2 11 13•109 , T,e. B 11 11 76 pea ma. 
llpllB8,118Bllll8 )!811BH9 UO)!TB8IS,llal>'f !18Jl9COOdpa8BOCTb BllllOJIH8BWI 

p&IIOl!81UlOB8BIDIX C8BIIT8p!l)-'NWll!'l8CDX 118J)ODpJIR'l'III! .11,P A,IIIT8J!lr 

1101'0 UO,ll,IIBpuJm/1 CTIIOBJIJ,JIOC\'11 acenff'IBCRllX YOJIOBd cpe,ui co

JIBROUel B npo11ecce MIIOl'OJl9TB9A 8JrcUJ(J8T3llllll Cll8J!90T8pa118BTB

'18CDX C'l'8IIJIOl!a))Olli 

P89JJ11,Ta'N BW!OJ111911BHX IICCJ!8J10B8BIIII ll0,IITll8]lS,ll,llll'I' e<l>9prqJD1-

poB81111)'1) paaee rllnOT88J MIIXaBl!SIIEI lll!TlldaRT8pB8J!J,80ro J18llcTBl'JI 

Mlll!J)OIUll!llllTa UO)l3911111a UOJ!OCffl B COJl8ROWIX, DplllCBBSIBIIIIX ,ll,&ll 

Cll9Jl90T8pa!ID (14) • Tu, lllll<J)OOpra111m,1,1 BloUl9Jl8Bllll9 npll BH

)lOX8, 'IIIXllllllll, KIIILIIB, J>891'0BOP8 R 311118C9Bllll8 np8Jt118TIIMH od11-

XOJ18 11.1111 OJ18QOI odJ)ll8JJ)T BJl8!..'8HBll9 Kall9Jll,llll9 dax'l'8pB8Jll,Jllle 

aapoSOJlll p!!SJlll'lllOII B8Jllf'IIIIW C d&Jmoeol! OCloJIO'IJIDI 118 l(JlD!Jla B 

JllllD811!1118 BD, OcllOBBM '18CTJ, odp890B8HIWX R8U8JIJ, B8.llll'IIDIOII 

50-100 11D1 B <lo.lle8 l!CJlYllllll8 '18CTlllJ)I, C0ll8Jlll8Clll9 YCJ!OBHO-U8TO

re1D111e 11 canpocJn!TH11e IIIIJq)OOprammlGI OC8llaJ>T o UII.Dol) ua noB8PJ:

eocTH!ill CJ!OII "COJIJU!OI UO'lllll" l!Jllt COJIJU!Ol'O UJlOOTa B T8'19HB9 

f>-'2/J CBIIYHll, Ka11Jm )llll!ll8Tl)OII 1~20 llOIII 110ryT npespaTBTi.011 D 

ll)lJll,IIIIIUI RBUeiII>, 8)lr9311J)Oll8.TbCSI Ha M8JIKOll11CnepcT1D,18 '18C'l'llllli co

JII!, M9.IIJl9RBO C8,IIUll9BTBJ)OD8.TJ. IIJIH UIIJ)!cy'JIHJ)ODaTJ, DOJ! BJIIIJIBIIBH 

TOROB BOSJIYX8 - U,1-0,2 M/ce1t. CJ111DmH8CJI 11,lij)IIIIIRII R8Jl8.ll1, cJ,op

l!l!pJDT daxrep1!8JlbeyJ) mun,. KOTOpall npl!JIIIIIM K RpBCT8Jl.llall co.m,. 

Truat8 OC9.ll;88T 88 "coJll!IIYI) UO'IBY" II COJIJIJIOII IIJlaCT, Oc9BIIIM co

JUIBM nwn, C MID<p00prll!ll!3111Wl! npe 8RTIIBBOII ,ltllllll9llllll do.nJ,JIIIX 

1110Jl8T ea 1-2 '1008 B93B8'11!1'8Jll,BO pelll¢mD!poBB.Tb BOB.JIYX, C09-

J18BM BTOpll'll!llll 88p090JII,, I'pyd8JI II CJ)8)lllJlJI iJJpaJtllJIJI JD,IJIII oc

Tlll)TCSI B8 UOB8pXHOCTH OdMIRTOB <lo.llee )t.111!'1'6J1J,B09 IIJ)811111 II co

JIIIPUT paSJinHoe KOJill'IBCTBO IIIIXpoOpI'aBl!BIIOB B T8'19Bll9 6-10 

'10008 llOCJl8 JXOJta CSonHIIX 118 OTJ18J!9Hl(SI. OoTa.n.11118 Mlll!J)OOpr&

IIIISJllj II Dp0)!11tT1,1 BX pacna.&, 8llr8311J)OBWlllll9 88 '18CftWI COJIII 

BIIJlll'IIDI0I 0KOJI0 1 11D1 II lall88 JB0OSITCSI TOKIIIOI B09Jr:IX8 B8 IIO

B8pXIIOCTJ. IIJIII )t!ICU9prspy1)TC11 B O'l'paeloT8Blll,IX l!BM8pa:t OISJ,811011 

B JMIOIWJIJ,IO Tl,ICB'I 111dnecm IIOTJ)OB, Bo BpBIUI npedllB8DSI lllllt

JlOOPI'IIIDl~B B p&UJrma tasax 118p030.III! IIIITlldanepll&UIIO ,11atc, 
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~ , Dpll r~ 18-23 oC, IIOKP71' '18C'l'll'lllll 68JlTepll8.111r 

aoro Up080D ~ffCJI JIIICOIIOIOIIIt811TpJll)ONimll :S-TIIOP en

pu UOiJll;Jl8, CO..-,,c,I 7C,.1Dllllll, llpDO~ K IIO'Np8 ~D.11&

TO'id 110,ul, llap79mm JlaTO'!Ba -,pall, ,IIOHpll BII06xo..-X 

IIHlll:So.D!oB AU mll8Jr;UftDIIOCffo lltc.lBJO'Dl88 ll>-11119 JIDll

ll8lffplWIII !OJCa..:DX -..OTB II coal B IIBJ)Odml lUIIITU ~-

IIOJIJl'l' II BL.-$ $ • O'l'JlJll'7PW ~:>l'O deaa II .IIIIDftl'-

~ l!IDl)Odd U8'l'D 110.- BDJIDBM DC.10po.zr;a, ....,INIIIII08 
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9-ec 'l'B8X , IWall911TJl81lU IIBKp()dBIIX '1'8.11 B aapoao.a•, !IQ MDpOOP, 
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PE3V Jlh T A T hl MEAl.fKO-El.fOJIOrlP-IECKHX 3KCIIEPl.fMEHTOB n o AJil.fT EJlhHOMV 
IlPEBhIBA Hl.flO CilEJIEOJIOr OB B KAPCT OBhIX IlEII\EP A X IlOl];OJll.fl.f 

roPSEHKO, n . n. • roP66HKO. 8. n. - CHHAOHKA, K), H, - roPSA'-10B, B. " · 

!lESIJLTS OF llEDICOBIOLOGICA.L EXPERIIIE~!TS Dli.LIIIO WITH PROLONGED 
:.UJ. Ill ::il'.wsvJ.M.IS.i: 1.1> i'vuvl..LI. ""-- • <:a.Vw 

00RBE1'1(0 P.P.,GORBEIIKO v.P. , SlllICIIKA J.11. ,00RBATCHOV v.11. 

I U S S R, Republic Allergological Hospital lilnistr,r or Health 

Ulcr. S S R / Solot,.tno / 

'lhe vital activity speleologiots d ·ring prolonged isolater; 
stay in the Podolya karat caves/5:'ernopol aecion , 1 ·kraine hau 
been investicated . The isolation ,·rea of t wo t ypen ;solitary 
and croup . In our cou..~try these experir::.ente had been initia
ted durill[ nedicobi olo,ic expeditions of speleol ogical lab
oratory to J:ryotolnoye karat caves an Golubye lekeo 

B noCJ!erorne ro.Illl B CCCP, s CBP.311 co 3Ha'll:TeJJbHb'AI pocToM cne

J1eoJ1oruqec10IX llCCJIQ,!lOBaHJ!l! ll noB!l□8Hl1€M BHl!MllllllR apaqen K npm,l€

H€HIIIO B Jl€'1€6HHX U€J!/IX np11po.1uwx ~ah"TOpoB, no.ny'laeT pa3Bl!'l'll€ M€

.IUIKo--6IIOJIOn!'l€CKO€ HanpaBJieHne ll3Y'IEHHJi €CT€CTB€HHliX II l!C!cyCCBeH

HIIX nel!lep. 

Cne,1eo1.1e.1t11URH8 , HB'18Blll8RCR pa3BllBBTLCJI B CCCP B l!CCJl8,!lOBaHn

llX Y!<pBHIICKllX cneJieo.noroa B apaqell /:,l . l.TopoXTl!HB, n.n.rop6eHKO 

H JI.P./, CT8HOBIITCJI 0.JUll!M 113 Bal!DWX ll nepcneKTHBHliX HBITpaBJ1€Hnll 

COBp€M8HHOl! MBlUU.OIHCKOfl. HBY!Gl, 

BnepB!i8 BR!:?I.B.IUI€ Ha BJIIL!IHIIB D0ll3e!ll!OA cpe.lO,I HB opra!il!3M '18.10-

BBKa ClllJIO 06pame1m BBTOpaMll BO Bp€M/I KJlYDHliX llCCJ18llOBBT8JILClGIX 

3KCll8.JIJU.O!ll TepHonoJILCKOI'O Kny68 CD€Jl€0JIOI'OB I! cneJ1€0TYJ)IICTOB "llo

.l!OJILe" /pyKO~llllTeJlll-B,A . P8Jl3H8BCKHn ,n. Il . Top6eHKO, B . B . AnOCTOJOOIV B 

nel!lepax Mln;H!Gl .!tJIIIHOR 15 KM. , Kpl!CT8JILR8JI - 21 KM, 03epH8JI - 105 JO.I, 

CoTHH ClleJIBO/IOI'OB , llCCJ1e.nyJ1 ll81!l€Pll ll pa60T8JI B T8'1€Hll8 lll!OrllX cy

TOK B 3KCTp€~18/ILl!llX YCJIOBllJ!X /6o.1L!!ll!8 1)'1131!'111CKJ!8 HBrpy3KH, BJ.COKOe 

3MOl.l}IOH8JILHOe HBfiP.l!SBHHe, 3H8'ffiT€J1LHOe nepeOXJJal!ill€Hll8, noCTQIIHH8JI 

TBMHOTB , BllCOKa/1 BJia'IUIOCTb 803,tzyXB , H8p€ll!<O H8llOCT8TO'IIIOe nHTrume 

H }IJJ./, OTM8'18J!ll a nonae?-!IWX YCJIOBW!X BllCOicyll pa6oTocnoco6HOCTb, 

611c-rpoe 38llllBJl8HHe pall , llC'l83HOB8llll8 HM8Bllll!XCJI OCTPllX 11 3H8'1'11T8JIL

H08 YJly"IIl8HB8 T8'18HJIJI JCJ)OHB'IBCKHX 3860Jl8BBR112 .IO,IX8T8,1Ll!llX nyTel\, 

HOp,!!IJlll3liUl!IO BP'l'8PH8JILHOI'O ,!lBBJIBHl!JI, OTCYTCBlle 803HJIKHOB€Hllll npoc

Ty,AllllX 3860Jl8BaHJII\. 3To noelylllLJ!O HBC 38HJ!TbCII llSY'l8Hll81,I BOrrJ)OCOB 

3KOJ!Or!!'l8CKOll B3Bl!MOCBll31l " '18Jl088K - D0)138Mll8JI cpena "• 

B OKTJIClpe 1966 rona no HHlll.l}lBTIIB8 n.n.rop6eBRO II B . B.AnocTO

JlllKa Cl!iJia oprBH11aoaaHa Me.lll!l<o-6no1IoI'l!qecK8JI rpynna cne.11eo1Ioros 

cne.11eo1U1y6a "llonOJILe" B COCTBB KOTOpoA BXO)<IIJII! .nellllTL CTY.IIBHTOB 

TepBOnOJILCKOI'O W.8.llllUJIHCKOI'O llHCTIITj'TH. 3a.JiB'IBMl! rpyllllll llBJlllJIOCb 

•y,ieHBe BJllllllDII[ MIIKJX)KJ!llMaTB D81!lBP 88 oprB111!3M '18Jl0881!8, paapa-

60Tl!a ODTl!Ma./ILHOI'O pellD!Ma TJlY)l8 II OT.JJJ,IXB B DOll38MllliX YCJIOBll.flX, 

H3;"18HBB 6HOpBTMOB '18.110881!8 H8XO.ltR!ll8l'OCH ll)[IIT8JILH08 Bp€W! DOll 3€M

JI81, B03MOIIHOCTb IICDOJIL30BBIIJ!lt ll81!l8P IlOllO/lllR B /l8'186HIIX U8JISIX. 

auio nOKa3BIIO, '!TO MIIKJlOIUll!l.W.T ne:qep Ilo,nOJ!l>II 6JiaroTBOpHO BJIR

Jl8T HB 3a'IHBJI8HH8 'IIICTIIX ll l'IIO!bnlx pall B 3Kcnepl!M8KT8, cnoco6cTBY-

8T CHJIX8Hlll:> B HOJ:t.!8/lll38Ul!ll BJ)T8pH8JILHOI'O )18B/l81!Hll, YJIY'llll8HBD COC

TOl!Hl!JI UBHTJ)BJILHOn l! B8r8TBTl!BHOI! H8pBHOI! Cl!CTB?All: , YJIY'llll8Hllll o6-

in I972-I978. Both groups or oper1mentad peer1ona had been pronded 
wf th necesa!U)' m"ens tor maintaining rl tel a.cti Yi ty-. The:, had been 

well-.quipment with ne.cessary inatruments and completel,y iaolat ed. All 

typ,rs or inTOatigatioN / udicob1olog1c, apeleologic and 111.crocli-tic 
/ had been pff'fomed i n the Ca"le w1 th JO dB¥• II)' laborat ory acient1r1c 
worke-ra. 

The> abo"le nentianed inTitstigationa enabled to eatabllah markad 
e-ttect or ca"le conditions on human organ1am Bl wall o.a definite phuic 
denlapment or adaptation proceaa and rising tension or "79tam:l.c ~ 
tation and protecti·H mechan1 .... 

RHalts uperiments ahowod that microcl:imate or 11:arst can cauaad 
l!oth thtr reduction or bronchoapaaa intenai t;y aJJd impronment or bron

chi tis in experimental animals. 

l!l€I'O COCTOlll!II.R II IUll!HllKO-<jyHK!:HOHBJILHllX nOKa38T8Jl8ll Y 6oJILl!llX n1-

ne!)TOHJl'l8CKOR 60J!83Hb!l II ClpoHXIIBJILHOR acTMon. Ha OCHOBBIUII! cne1Ieo

J!Or;:,ec1mx , 1.'.Ili<pOKJlVJ.ll!Tll'IBCIOIX ll M8ll11Ko--6HOJlOl'l!'l€CKl!X llCCJl8,!lOBBHllll 

61iJIB o60CHOB8HB S03!,'.0l!<HOCTb HCDOJlb30BaHII/I DBl!lBP KpucT8JILH8JI ll Oae~ 

H8JI .ll)Ill Jl8'!8HIIJI 60JILl!llX rv.nepTOHH'IBCKOI! 60Jl83Hl,IO I! ClJ)OHXllBJU,HOll BCT-

11.01!. 

15 P.HBBPll 19?? l'OllB no llHl!Ul!BTIIB8 r..n. rop6eHKO HB 6838 pecnyel

Jll!KaHCKOI!. 60/lbHmJII YJJH3np8Ba Yl<J)llllllCKOll CCP/noc , C0,10TBIIHO 2aKBPl]B'l"

CKO~ o6JiacTn/ npn yqacTnn TepHODOJ!LCKOI'O Kny6a CD8JI€0JIOI'OB n cn8JleO

TYPHCTOB "lio,nO!!Le" 61lJla oprBllll30BBHa Ha oclmeCTBBHHliX HB'IBJIBX H8yqHO

llCCJl8)10B8T8JILCKall /IBCIOpBTOpll.R cne/l€0M€llllUl!Hll /HJ,<JIC?.l/, B ;:a6opaTOpm! 

COT!)Y)IIUl'lllllT apa•m, ClllOJlOI'll II Hl!J!l8Hep!l, KOTO!)lle 3BHIIMBDTCJI llCCJl8)10-

!!BllllP.MH B CJl8.IIY7.1!111X HaJlP3 BJIBHHl!JC: 

-H3;"18Hll8 a<JJf8KTIIBHOCTH II pa3pa60TKa l!HllllBl!.IIYBJILHOB , KOMnJl€KC

HOi! ll npeeW.CTBBHHOll ~'.€TO.JIJIIOl cne/l80Tepamrn ClOJILHllX 6pol!XllBJILBOI! 

BCTMOl! II JI.PYI'IIMI! 3800/l8BBHll/lMl! ; 

-ll3;"1€HH8 803UO:'IHOCTl! CD€Jl80T8pa!IIIII JCJ)OHH'l8CKHX H8CD8Ull(p!'l8C

Kl!X 3B60Jl8B8Hlll! ;:erKl!X II rnnepTOHJl'l8CKO!l 6oJI83HC B YCJIOBIIJIX Ml!Rpo

K1111!.W.TB KBpcTOBliX D81!l8p; 

- ,!l8JILHBl!Dme llCCJl8)10BaHIIH B 06JlllCT11 CD8.1180KJIIIMBTO.IIOI'l!II B cne

Jl€08l<OJIOl'llll s pa3Jll!'llillX no xapaKTepy cTpoeHl\/1 11 Ml!J<poKJIIIMBTll'lec

lOlM XBpaKT€pHCTIIKBU nemepax; 

- pa3pa6oTKa oonpoCOB CllOP'l'llBHOA CD8Jl80tl8.JIBltl!Hll R M8lll!Itl!HCKOI'O 

o6ecneqeHW! CDeJIBOTYJlHCTCKIIX nyTemecTBnl!. 

JlaelopaTopuell CD8/l80M8llRl.l}mll 6Wl8 npoB€)t8HB cepl!II 8KcnepllM8HTOB 

no 113y'!8HIIIO .JlJl)!TBJILHOI'O npeelllBBl!IIJI B Del!lepax IlOAO.llllll B B.lllUllillJ) 

Ml!KpOKlll!MBTB nel!l8P Ha opraH113M '18JIOB8Ka B 8KCD8pHM8HT8.Jll,HllX !ll!BO'l'

llliX , 

0cT8HOBl!MCJI HB pesyJILTBTBX H8KOTOplDC BS HBX. 

B RD!e-nnne 19'18 rona ClllJI npo88ll8H 8KCneplDl8HT no ll)[IIT8JII,HOlly 

rpynnOBOMY npe61iB81illJl JIByx CD8Jl80JIOI'OB/ CpeJlB Rl!X 0,11,!101'0 Bpa'UI/ B 

nemepe ro.ny611e osepa, O.llliOI B3 Hanelo.nmn: B IIBpe .naelllJ)l!llTOBHX l'llll

c0B11x ne•ep, pacooJie>aeHHol 803.Jle C8JIB Kopo.11BB1<8 Eop11esc1<0ro pa.lion 

TepHOllOJILCl<Oll 06Jw.CTB YKpBl!llll B 1<8J)CTOB0-CH4IJJY3Y.OHBOI B0po!!X9 • pac

DOJ!C>aBlll!OA CpellB DOM. 

I.IBJq>oltllllMBT D81!l8IJ,I rOJIY6118 oaepa IIM88T C.ll8JIYllllll8 D8J)8M8~ • 
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A.A8HTH'l8H MllKJX).KJll!MaTy KapcTOBllX nemep, HCDOJl1,3Y8MllX B CCCP II 38 

py6exoM .ltJIJl uenell cneneoTepanHJ1: TeM11epaTY])ll !303.llYJCS 9 , 2 - ro , 9° C, 

OTHOCl!TeJILHM BJUUDlOCTL 93-99,C , CKOpoCTL Jllll!llt8HB/l B03lJYX8 0 , 06 -

O,I6 M/c, conepga11ne yrneKHonoro rasa 0 ,0>0,24 oo. %. 
.lla6opaTopnell cneneoMB.IUIURIIII , coBMeCTHo co cneonorai.m TepHonom,c

Koro CDBJIKJ1Y6a"Ilon0Jll,e• Ouna opraHHaoBaHa aaOpocKa cttapm!eHl!J! 11 op

rB.Hl!aOBaH narepi. B ranepee BeJIIIKaHOB B miyx KHnOMeTpax OT Bxona n 

ne111epy , nocTyn 1cyna Oun OrpaHl!'leH HBCKOJ11,Klll,m .ItPY.ItHonpeononeBae11.11-

MI! DOn38MHilMI! 038paMll . 

UeJ!J! 3KcnepHMBHTa OHJ!J! CR8.IlYlllll!B: 

- ll3Y'!8Hll8 rpynnoBOJI COBM8CTl!ll.OCT8 npu .IVWT8J11,HOM npe011B8HJ!H 

B nemepe B 8KCTP5~.8Jll,IIIIX ycnOBl!J!X; 

- nay,ieHne ~l!J! DonaeMHoA Cpe,llli Ha OCHOB1W8 4llaHOROrR'l8C-

K88 CHCT8Mli opr8HIISMI.! 

a/ C8p,It8'1HO-COCY.ItHCTyD; 

0/ ,llNX8T8Jll,HyD; 

B/MO'l8Bll.ltMIIT8J11,HyD; 

r/ueHTpaJll,HyD H8PBHYJD CllCTe~iy; 

.It/CHCT8MY T8p.!OperyJIJ!Ullll; 

e/11ayqeH11e 1111.DllBH.nyaJJl,HOI'O 0HMOl'll'l8CKOl'O p8TMa; 

- ll3Y'!8Hll8 OCHOBIIIIX MIIKJlOKJIJIMaTll'l8Cl<IIX napaMeTpoB D8!118{1l ro

.nyOue oaepa ; 

- npoB8n8Hll8 TOD0rpaq,Jl'l8CKIIX ll Ka])TOI'Jl!l4'liqecK!lX HCMenoll8lrall , 

DOBCK HOlillX pattOHOB. 

YcnOBl!J! SKCllepl!M8HTa: 

- nontta.a ll30JlJllJ;ilJ! 3Kcnepm.reHTaJl!,HOll rpyllllll ; 

- pa6oTa rpyllllll B YMOBIIJ!X, _ M8J<CllJ,18JJ1,HO Dpll0Jll!XeHH!IX R YMOBX-

J!ld Cll8Jl80ROI'lf'!8CKOA aKcnenmnm; 

-ll0Jll!08 OTCYTCTBB8 BH~OpM8Jll!Jl O BpeMeHn ll O C001lTIUIX Ha nonepx

HOCTH; 

- KpaTRllll O.ItHOCTOpoHHJI CB!!aL c rpyDnoll oOecDe'!eHIIJ!, pacnonoxen

HoA B .narepe Ha DOB8pxHOCTJI. 

Ilpe npoBeneHllll 3Kcnep!IM8HTa lillllOJllllLlll!Cl, CR8lJYlll!B8 HCMenoBaHl!JI: 

KnnHll'l8CKl!8: nym,c , 8])T8p1!8Jll,H08 .naBJIBHll8 , T8Mll8paTypa Tena , npoOa 

DlTattre, npoOa feH'la,oueHKa 2-x MHHyTHoro BHTepBIIJl8., .llllHaMOMeTprui, 

DH8BMOT8XOM8TJ)WI; llccnenoB8IIJIJI RJ)OBl!:re1,!0rno011H DO Camr,apl!Tp01.\ll

Tll ,nettR01.t11Tli , 00!lle0 KORll'l8CTBO SR8M8BTOa/reMaTOKpllT/, l.lll8THOll DOKa-

38T8JIL, Cpe.lOl88 conepaaHne reMornoOHHa B O.ItHOM apeTpollllTe, cpe,lllUUI 

KO~eH~ reMornoOl!Ha B OJOIOM apBTJl?l.lllT8, nel!KOl.lllTapna.a <f<>PMY

JUl,BpeMR CB8pmraa!IJ!J! KaJIJIJIJIIIJ)BOJI KpOBH, BpeMI! KpoBOT8'18HllH, HH,llBKC 

llHTOKCBKllIOill n~AKOl.lllTOB Kam.4>-KaJll!I,,HayqeHl!e T?KCB'l8CKOI! 38PHHCTOC

TH nel!TJ)O(fmJ[oB, HH,ll8KC H8l!T~/ n0AKOLt11Tli, C-peaKTBBHlll! np0T8BH, 

BO.ItHM npoOa Ma.'1Jl8Ha, HccnenoBallllll M0':11':KOJil!'l8CTBO!llB8T,npospa'I

HOCT!,/uyTHOCTL-C B3Y'!8Hll8M npn'IIIH/,pll,ynem,1111A nec,OenoK,caxap, 

aeJl'IH!le flllll,l8HTH ,MllKJXlCKOllllJ! ocam<a, npoOu 3mmm!,Koro; llccnenona

Hl!e KaJia Ha CRJIITyD KpOBL. 

Y'laCTl!IIKI! 3KCD8p~8HT8 an.-. B DSJUITKe, OCB8!1188MOA B o0orpena-

8ll0t 'l'asomnm J!8Mllllllll, llllTB.K118 npDBOJOIJIOC!, DO oO!llenpllllllTIIM HO!)

IIIIM, BO.Ila nocTBllJLIL1UICh n nons0MHora os0pa. 

Ko~8KC nccnenoBallllll DpOBO,llllnCH Ba llOB8PXHOCTll no cnycKB B 

a0111epy, BO BpeMH npe011B811l!J1 Ir DOM8 ooxona Ha DOB~pxHOCT!,. Bn.n 
I[ ffll llCCJl8noB8.!IIIJJ 8:18,llH8BHO Ollpe,ll8.IIJI.IIIIII 3a.It8Hll811, ll0,lll'OTOBJl8IIIIHII 

aapanee_pyKOBO,llCTBOa llRCll8pl!M8BTa K B8B388p't!IHI! yqaCTHl!llllll !RCll8-

PDl811'la, IIOTO{ll8 03BaKaWIIIB8JlllC!, C. HD llp]I BCKpllm!JI ll!lR8TOB, llOJl

IlOTOB.118BBlil Ba Jl8a,IIIII n0ll 3KCD8pm,1811%a, 

l!'eaynTaTH npoaeneBHIIX BCCJ1enoB8HII.II ll03BOJllll)T OU8BllT!, opr8Hll3M 

KC0,18,IIOB8'?8Jt81 no coycKa B D8!118PY It C'll!TaT:& IIX npaKTll'18CKB anopo-. ' 

-♦ Peay,11!,TaT 9KCD8PDl8HT8 DOK838JI HaJJll'lll8 ncexonornqecKOII CO&-
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M8CTllllllCTH o6cnelJY8!.l!IX C Bl..118R8Hll8M P.DHOI'O .'IJUlepa, RO.ll!'!eCTBO ccop 

0ll;l0 MllHV.!,!l:Jll,Hh,'M. llpe oueHKe DOKa3aTe.~ell llH.lUIBI:.cy8Jll,HOl'O OnopuT!.'8 

ll cyObeRTIIBHOI'O BOCDpHl!TlHI BpeMeHH O"r..18'18HO YB8Jlll'!H1:e cyObSTl!lllU.:X 

CyTOR B Cpe.1Ul8M ;:tO 36 '18COB, n8rpm,l.\ly 30-cyTO'IHOrD 3KCDeplL\18HTa 

IICCJl8.IlY8!Ql8 cy!SbeKTllBHO OU8HllJlll KaK 20-cyTO'!ffYn/ npl! nonbe~18 Ha 

DOB0pxHOCT!, IDJ!ll 20-e cyTKII cy0b0KT!IBHOI'O Bpe1,'.8Hll, , IT03TO~IY naJJ!,

H811mpJ:) Ol.\8Hey peaym,TaTOB 3KCIT8pl!M8HT8 Oy.neM K01/1t.8HTl!f,OB8Tl, no 

cyObeKTHBHOMY Bpe!leP.11 . 

B Te'leHHe nepBllX 48 '!aCOB npeOHBa~r.n B nemepe OTM8'1SHO CHl~cte

HUe MBRCIDl8JU,HOro,M111ll!Ma,u,Horo a])Tepv.a.,u,ttoro nasnemm, no!IBJ!eHHe 

TCH,ll8Hl.OW K 8CIU!XJ>OHIIIIM ~3MeH81iID!M TOH'JCa Cll/JllBTll'!CCKOll II napacm1-

naTn'leCko1! HepBHoll c11cTeM. Ha ~ cyTRll OTMe'!aJJoci. YY.'J,llllleHBe 11acT

poemrn II anneTl!Ta, DOl!BJIJiJlaci. COl!JIIIBOCTL. B ne"pnue Tpoe CYTOK B 

nep1!~8pll'l8CKOil Rp()Bll Ba0m!lllW!QC~ YB8Jlll'181Ul8 B 5,5 pesa/c 2 no 

II% / KOJ111'18CTB8 DaJJO'IKOH,ll8p!D,OC H8L'TpoiillJIOB, B 6-7-B8Jlll'IIIHlj H,ll8p

HOl'O C.ltBlll'II HellTpocj"wloB, B 1,5-2 - n0!;KOlllJT8pHOl'O IIHJl8Kca Kam4-
~ ll B 2-3-H0li'l'pogRJl/nelilroiu1TapHOl'O WU18KCa. B KpoBII ll0.IIBJll!

./18Cb TOKClf'l8CKall 98piWCTOCTh B81iTJ)O(! IIJIOB, no $-ID:' ll0Bllll8JIOCJ, co

nepmlme Jlllll]'OLtllTOB, yt,l81W1la/JOCJ, Bp01111 CB8!)TIIB8l!BSI KpoBII, CH.Dll

.llaCJ, B8Jlll'llllla r8118TOKPHTa, 

IIOpMIIJlllS!lllJI/I MllJIBl((HT}'l!RIU!OHaJJJ,Bl,lX II .na0opeTOp!D,OC llOK888T8-

Jl81! tta6=8JUIC1> K Il-12 CYTK&I, !IA I?-19 CYTKB npeOllBl!HII/I B neme-

pe CHOB8 duno O'N8'18B0 yxy,ll;Jll811118 IUIIIHllK0-Jlll0opaTOpllHX ll0Ka88T8Jl8.!l, 

a X 23--24-11 CyTKall HX HOp.l8Jlll8!lllJI/I. Cite.nyeT 8!1M8TllTL, '!TO Ba 17-

19-e oyTKll B IIO'l8 DOl!BJIRJWC!, CJl8,llli 08JIK8, DOBlllll8JICH 88 Y.lleJIJ,IWJl 

880 ll )'BeJlJrmBaJIOC!, KOJm'l8CTBO OCIU!K8 aa C'l8T conell ll ,0 op.iel!IIHX 

8R8ll8HTOB. K KOl!IIY 911Cll8pllM8RTa Ba6JilutBJIOCl, H8KOTOJ>08 Cllll:l8Hll8 

118I(CBl,lll.1ll,H0l'O B lll!BIIWBJll,HOI'O 8pT8pHBJ11,HOl'O n!lBJl8HWI, nocTOBepmr'.i 

J)OC'f B8Jlll'IIIIIII IIWJYTHOI'O 001.&la KpoB000pa!Q81lltll y 00811X llCIIIITy8MHX, 

)IOCTOB8pllll1! poCT ll0Ka8BT8Jl8li OpolWlaJJl,llO!l Dp0XO,ll;IDWCT8 B npod C 

S8Jt8~ JOOC8llltll ua anox0/npo0a IL'T8111'8/ n ua BllJtOX8/npoOa r01l'la/. 

B llp0It8CC8 anruI'l'!llU!ll II IWKpOKJlllMaTY 118!118pH Y UClIHTy8MllX npo

ll80!Jlll0 CIID8Hll8 T8Mll8P8TYIJII T8Jl8 Ha 4-6 n01!l, 8KCll8pllM0HTa. Ope 

STOii CJl8.llY8T OTM8TllTL P88Jll!'IHYll 8JtanTBitllll K XOROlJY y HCCJl8.ny8r.na:, 

TBll y 118pBOI'O llCIIIITy8110l'O ll8pB08 llOHU8Bll8 T8ll08paTYlJI T8Jl8 IUICTy

llllnO Ha 4 CYTIDI ll Ml!llllMl1JIJ,H T8ll08paTypa T8Jl8 Ba 26-27 cyTKll 3KC

ll8pllM8HTa COC'r8Jlllllll 34,9 :t 0 ,4'f>C, y B'?Oporo llCIIIITY8YOl'O ll0Hllll8Bl!8 

T8MD8pa'l'YJIII 'l'8JUl HBCTYllllnO Ba 6 CyTKB ll COCT8.BllJIO 35,8 :t o ,fi°c. 

B l!OIIU8 9KCII8pllM8BTa T8Mll8paT)'ll!l T8.11A y llCIIHTY811liX KOJ18Cl8/UlC1> OT 

31,3 no 35,9'l°C. 

Ilpll llCCJ!llnOBallllll ll0Ka3aT8.118D ,llllB8ilOM8'1'pl!B OTll8'18ml llMOJlll'l'8JI!,-

11118 T8H,ll8111Ulll :B (lJUlllI'8 )IBJIJIHX llOK88a'r8Jl81!. 

Ilpll OU8HJ(8 2-wmyTHOI'O WIT8p!!8118, llBJIJ!Illl8l'OCH M8TOno11 cyO,.eK

THBHOll oueHRI! BpeMeHU OTMe'!eH pocT DOKa3aTe.ll/! y oOeu.x RCDliTy8MllX 

B nepB!l8 CYTKH, DO'ITH HOpMaJ1!,Hll8 DOKa3aTeJII! Ha BTOplle,TpeT!,11 C'JT

Kl! aKcnepHMeHTa, pocT no1<aaaT8M Ha IO, II e I 7 , I8 cyTIIJI y nepBoro 

IICIIIITy8MOI'O , ero C!ill)!(8Hll8 B Te l!8 ,llHH y BTOporo HCDllTf8!lOI'O, CHB

Jl8Bll8 ero Ha 26,27 CYTKH y nepnoro HCDllTy8MOro H DOBHW8Hll8 B T8l!l8 

nHll y BTOJ>OI'O, npl! YM8HLW8Hllll 2--MllHyTHOI'O HHT8PB8Jlll Y oOenx IWIIII

TY8MllX Ha noBepXHOCTH BI ll 3 neHb DOM8 uono8Ma , HauOo.nee B!ipall8H

HOe y aepBOro BCDllTY8MOl'O . 

~H OU8Hll8 B8Jll!'lllllll B8r8T8TIIBHOI'O llH,ll8RCB Kepn0 OTM8'1BJIBC!, 

pasnl!'IHBJ!, 118K Oil ,llllH!lMllKa 38pKaJ11,HOI'O 0Tpal!.8HIIJ! y oOeex HCIWTye

Ml,IX, '!TO roBOpHT O npenannpoBaBHll y OJUJOl'O HCDllTyBMOl'O TOHyCa CHM

naTHqecKoll H8pBHOD Cl!CT8M1,1 , a y .npyroro TOHyca Dapac1111~aTB'l8CROft 

H8pBHO!I CRCT8Mll , 

llpn CpaBH8HlUI OTC'l8Ta BpeM8HH B DonaeMH!IX YMOBIIJ!X C nellcTBH

T8J11,JlllM, OR838JIOC!,, '!TO CYTKH B nona0MHHX ycnOBIUIX Ha 6-12 '!8COB 



.!l)lllHHee .ne!!C'i'llllTem,HllX . 

?e3y.'lbTa'l'II 31<cr.ei;v;.1eHT8 JlaJII! B03t,:OY.'l0CTb yCT8HOBV.Tb Eb'pa:i:ettttoe 

B.1Y.P.Hne cpe.!Ui nel:lep Ha o;,raHll3M qeJtoee!<8, onpe.neJteHtty!O cTrum:l!!ocTL 

'!e'!eHV.R npo~ecca aD,811TWUIV, II B03HllKHO!leH!:e H6nPJ'L".0HHOC711 8.!IUDT8UIIOH

P.O 33...'1\itTHR.'< ..:exaHi!3!,:os oprruu!3Ma . 

3o3;:e!~cTs11e c-,;em. r:e111e1> Ha opratt113M 'lc,1oeeK8 Bli3!iEaCT KoMnJ!eKC 

U3llO.~OI','.'lCCKi,X, 8 BP.'!!18 C."iy'laee naTOJ!OI'llqec!WX ll3t:eae1mn B opl'8Hll3-

li8' nOTOJ:!le L:O:s:HO !)83.UCJ!IITb Ha 4 l'J>Yllffil : 

I. Ll!Of.l!T~!0.10I'll'IBCIO!e ttepyn;eHJLq. 0TCY!OTBll8 Bllel'llilJX BpetleHHllX 

tfamo;;oa/Y.f,OHOll30.r~ B CO'leTattm: C P.CJ<YCCTBeHP.JIM C':'JTJKTypnpoaa

HY.8.',! ne;mo.noa CH8 ll clOJ!'."CTBOBBHl!ll ;.:038T mipym!Tb pa<lOT'J " 6110.~cr.:'IOC

KUX \18C0B" B o;:rrurn3!18 . 

2. ::mi:~a'rl!'!BClUUl .!l8llp:BBll,IIP. . CTCYTCTBl!e CY'l'O'IHllX KO.'lecl8.!U!l! TeM

r.epaTy!)ll , 11a:':HOCTll B03.!IYX8, 8 T81GO .llP'JI'V.X napru.teTpoB f.ll!l<JX)KJll:!.la'!'B 

:r;~; ,i.1..'!!:Tc.11>r.0M r.pc6usaH;.:n no;,. 3eP.:.r.en L:o:~eT m.:3B3TL cocTomme i;.eTpe-

1:::1roBaHHOCTSt O!·ra.!:U3tA8. 

:; , CeHcOpP.WI nen,n•38.IIB/l . 0TCYTCTBl!e c11.e1lli ,'lHJ! II 110'111 , noCTOJDI

HaJI Tel~OTa II 'i'llt:l!Ha, OTCYTC'i'Bl:e npuei;u.1u1x 3pr.TC.1'.bJWX 11 CJIJXOB!c!X 

r-aa.q:-2.rulTe,,e~ 1:3~:eHm::T -,;a<loTY 3!)llT8JlbHOI'O II CJ!YXOBOI'O 81!1lJI!!38TO

;,os. 06ei:Hettae 3PllTam,HoP. n C!JYXOBOll ad'¢epeHTSJ.UIH npnBOJ;llT I< B03-

l!IIKHOBCHl:!O P.8DP"Y.ClillF. IICHTpa.m,Hon HepBHO!l CIICTBMll , Bll.~OTb .!lO B03-

l!l!!'J!OBCHll/l ra.,1JllJUl'.HWUii: , 

4. :iHa'illTC.U.HOe !!03.ll8!lC'rBIIC xo,10.na, rllllOKCllll, BL1)a'118HHW! QU3!!-

48Cl<WI I! ncl!Xll'ICCKWI narpy3Ka B CO'!CTBJ!Hll C 6110f.llTl'.O.~OI'l:'leCl<llMII 

H8pyi:!9Hl!/l!,~I, IU!ll:.!STll4eC!<OI! I! ceHCOPHO:! nenpirnaU11ell , Bh3llBaJlT B OJr 

ra;ma1.1e 'le,1oee1<a HanpITTeH11e v. nepeHanp~eH11e a.naaTal!IIOHH0-38!:!llTH!IX 

?l.8Xa!!ll3MOB, KOTOpoe ?.'O'IICT TpaKTOBaTbCP. Kai< Xp0Hll48CKlll! IIJlll OCTJlllll 

c-:pecc, 

B IIIMC-SjlryC'l'e 19?? ro.na J!8clopaTOJ1HCI! cneJJeOMCIDIUllHII 61LJJ npo

ee.neR 31<Cll€J:l!MeHT llO 113j'48lillD BJ'.ll/lHll/l Wll<JX)l<Jilll,!STa 11e:ne]J!l KpnCTBJll,

H8/l Ha T8'!eH11e 3KCnepl!MCHTB.1LHOll aaacf~IJJ3KCl!II . 31<cnepm!CHT!lJJJ,H8JI 

aaecJllJllll<llll/l 6WJB no!zy4eH8 B J)e3YJJJ,TaTe KO?l.611Hllp0B81!P.OI! IIHI'8J!JllOIOH

HO!l I! napeH'l'Cpa.libHO!! C8HCll61!Jlll38Ullll HBJll!HelllillY. 6eJ!llX KJ)SC HOp?.!B.,'IJ,

HO?. .r.oi;;a.zurnoll CllBOp0Tl<Oll C 8.!l"oPJBaHJlTOM 1pe!!tt.na. r:oCJte pB3BHTll/l 

K.~.lil!48CKOi: l'.apTHH!l 3KC118pi!:1.C!!T8Jll,HOl! a.Ha<fll.~KCllll, KO'i'Opru! np01lB

JJ/lJi8Cb D B03<lYlll.llBHlH! 3JIBOTllllX, yCIIJICHHOl! IIOTJJHBOCTII, MOHHyTIIII ruepc

TII , KaIMe , '!8C8Hllll MOP.llO'lKII, npHKP.Tllll HCl<OTOpllldl! l!llBOTHIIMll 00311 

By.llnll, '-t!IBO~Hll8 ell.Jill pa3cll!Tll H8 .D.Be rpyruru:nepB8J!- 3KCnepmeRT8.lll,

H8ll, H8XOJU!BW8/!C/l B T8'!8HIIC 3) cyTOK B I'JX)Te ByRBOJ!8 neruep11 Kpllc

TB.,1!,H8ll ll BTOpell-l<OHTJX)!ILHrut, H8XO.!ll1Bm8J!Cll B TB'l8Hlle 3) cyTOK B 

BHBBpl!ll Ha noeepXHOCTH . 'lepe1 OOcyTOK SllBOTHll8 ocle11x rpynn 6ILJJII 

)le1<anr.Tl!JX)Ba.HII DO.I! aq':!jlSh'.lt H8JlK030M ll y HID{ )l.11/l HCCJ!C.!lOBaHWJ <llLJJ 

83/lT KOMnJJeKc ,1er1<11e- cep.!llle , Ha l<OTOJX)M np0B8)l8HO 1!3Y'!8H118 3Kcne

p1111.eHT8.r'.bHOI'O 6poHXocna311.a no 11.eTO.!IP.KC p .MpallTnca B 11.0)U!~l!Kallllll 

B .B.'.:eJJTBa/l ll rBCT0,10rB'!CCl<Oe IICCJJe,llOB8Hll8 • 

B peayJJLTaTe ll3Y'l8Hl!/l CTeneHJI 3KCD8J:l!M8HT8J!bHOI'O 6poHXocna3~111 

Y :'WBOTHllX ocle11x rpynn DOCJJe npoae.neHll/l 3KCnepl!M8HTa 0'!1.18'18HO ero 

CHR:!tBHlle y Rl!BOTHllX 3KCnepl!MeHT8J!bHOl! rpyruw II OTCYTCBHC JlOCTOBep

HllX ll3M8He!!B!l y :'11!:BOTHllX KOHTJX)JlbHOff rpyllllll. 

ITpn rBCTOJJOrB'!CCl<OM BCCr.e.noB8.IU!H npenapaTOB KPHC KOHTJX)JJJ,HOA 

rpyruw , Hl!XO)UJBIDl!XC/l B BIIB8p1!.11 Ha nonepXHOCTH , OCHOBHll8 MOpfOJJOI'll

qecKllB ll3MeHeHII/I KBC8JlllCb 6JX)HXOB , COCY.!lOB ll aapeHXIIL!ll , ITp11 3TOM 

npocaeT 6JX)HXIIOJJ 6WI CYJ!tBH, CJJJ!311CTWI 11X 3Be3Jl,'!aTrui/roctJ>2JJOB8HHrui/, 

B nepB<lJX)HXIHlJJ!,HOII TK8Hll JUn$11J11lO-llJJa3MOU.l!TapHWI IIHlpLIII,TJ)8llllJI. 

B 6poHXax Cpe.!lHCI'O Ka.lllldpa o<lHapyxeHll 81!8J!OI'll'!Hll8 ll3MeH8HWJ, 

BnttaKO C (loJJJ,mell '!8CTOTOII OTl,!8'18.Jl!ICb OclTyJ)8llllJI npoCBeTOB clpoHXOB 

CJJl!3bD, HBJ)eJlHO C I'ell.Oppal'H'ICCKl!M CO.!l8JllDlll.!ill , l<JX)B8HOCHll8 COCY.!lll 

pacllll!peHll, DOJJl!Ol<JX)BHll , !lJIJ,BCOJIII B!iDOJIH8Hll cepo3HO-reMOppal'll'l8CKllll 

aKCY.llSTOM , au;rnycll paclllllpellll . 

Cna3M clpoHXOB II Bb'J)aRCHH8/l !lllMJOII.IO!O-llJJa3MOU.l!TapHWI llH/l'IIJJl,T'jlll

Ull/1 llBJt,JJHCb H81100JJOe Tllnll'!Hl,ill npol!BJJeHlleM l10pq:0J!OI'll'!CCl<llX H3l!8HC

Hlll! B KOHTJX)JJJ,HO!! rpynne, ITpn 3'fllll nocTO/lHHO OTM8'18J!OCb 061>aaosa-

11v.e !,ll!4l'OM, B ueHTpe l<OTOPIIX 06HBJJY3.llBa.'l0Cb npocseTJJeHHC, CBIUle

Te,u,cTBYo:tee O npoJJ11depruu,.11 l(Jl8TO'IIWX 3J!CM8HTOB. TIIJ<Jle JIIOOOMII cno

co<lcTBOBSJJII C.llEBJ!CIIIID npocBeTa 6poHXOB. B 3Tl!X 11e Y'IBCTK8X CTPYKTY

pa 6poHlmMLRO!l CTeHJm ne Onp8)l8/l!ICTCll. 

Jlm.1IOll.!IHO-!IJJB3~:oU.11Tap11rur IIHtµIJJLTp!lUIUI HB<lm:m8J!BC!, B J;IOKpyr co

CY.!lOB, " KJ:C'i'Kll !<aK 611 OXBaTIIB!lllT COCY.llll B B!JJ18 ~•. 

;;r,n l!CC,18.llOB8HIIII npenapaTOB JJCrKIIX !<pllC 3KCnepm.l8HT!lJIJ,HO!I rpyn

nll, l<OTOplle HalCO)UIJJllCb B nemepe , npocBeT 6poHXIIOJJ 61LJJ CBO<lo.neH OT 

co.aep.'111!1.:0I'O . O'!'.neJJLHlle 6pollXll <l!l!!ll cna3!.!l!JlOB8.Hl,I , O.!lHBKO !llll.lf'o11J1110-

n,1eai.:oU11TapHW1 IIH(fl\JU,TJ)8llllJI <lllJJS l,ICHee BIIJ)BJKBHHOI! , 'ICM B KOHTJX)J!l,

HO!! rpynne. 

7al<ll!J oclpaaot,I, .ll81!Hll8 MOpfO.'lOI'"illl Yl<831,lll!lllT Ha TO , '!TO y l!tllllOT

Hl'X KOHT,l<)Jlbttoa rpynnll H86JID.Il!lJlllCb T:IBH'IHWI KapT!IHB <lpoHXocna3Ma, 

8ll!l.,OI'll'!Haq TaKOBOf! rrpll clpoHXIIB.lll,HOll BCT!l.8 y .'lll!lel! /~:.if.Ko.!lOJ!OB8, 

A . in. CTpy110a , M. K.DIJJL/ .B a1<cneprn.l8HT!lJIJ,HOR rpynne MOjXTOJJOrB'IOCl<IIC 

113'1.CHCHl:JI COOTBCTCTBOBaJJl! xapTIIHC XJX)IUl'lCCl<OI'O clpoHlmTa.06HapyxeH

Hl,l:i CMBJl03 , DO-BIIJU!!.10?,lj' , /lBJl/leTCll PB3YJ'.bTaTOM perettepaTOpHllX npo

UOCCOB, npoucXO.!lllJ!lllC B CTCIIKC <lt,OHX8 B YCJJOBll/!X Mlll<JX)!Ull!MBT8 nerue

p!l :<p1:cTa1oBSR, TBR !<8.K ./llll,lfOll.llllO-rIJ'.83?JOI.OITapHW1 llHdllJll,TJ)BUl!Jl 3a-

1:a.H'IUB88TCR pa3BHTl!BM C08lOIHl!Te.%HOlt TKaHII /Ec11noaa,OcB8Jlh,ll , PeR.n/ . 

CclHapy:,oHHllll 6ponxocne3M qa~TH <lpoHXOB /no .Ual!H181 ll . tA . Ko.!lO.~OBOl! , 

A.T.Xa36HOBa/ /lBJ!J!CTCJ! pe3y,U.T8TOM nepH6JX)IIXJIT8. 

Peaym.TaTll a1<cnepnMeHTOB a ne111epax ro.!lOJJIIII 611~ BHC.!lP8Hll npu 

pa3p&OOTK8 OOOCH01l81!J!ll npni.:eHeHIIJI lf.lll<JX);:JlllMBTa COJ!e1<onell B JJe'!e~ 

l!llX UBJUIX . paapa60TKe MCTOJl,!11( cneJJeOTCpaillll!. 

3a UIIK.11 pa<loT 110 cnene0Tepan1111 H ClleJ!COMC,!Ulll}U!e l'J)ynna 8BTOJX)B 

JtaclopaTop:rn CllCJ!COMe.nmouw no)l PYl<OllO)lCTBOM llp(l<feccopa M • .n. TopoxTn

Hll 61,;.r.a OTI,'e'ICHa npe~me!I JleHHHCKOI'O ;;o,,,zyHIICTll'leCKOI'O Coma MOJJO.!l8-

~ YKp3l!lw/Jli{CMY / II llay'IHO-TCXl!ll'leCIO!X o<la!ecTB/Fi'I'O/ YCCP. 

Ouem!illl/l npoaeneHHYI> IICCJ!C.!lOBaTeJJ/lMI! pa<lOTY , a TSK'IC nepcneK

TllllHOCTb l!CCJle.noB8!U!ll B o6JJBCTII cneJteOM8)UIU!!IW !lcecomHlln l!HCTIITYT 

Kapcroae.!leHHP. P. cne.~eo.r.ornu reorpa111qec1<oro oclruecTaa CCCP npn AKa

.not.11m nayK CCCP/r. r.ep.n,/ Ha 38C8.!l8Hllll yqeHOI'O COB8T8 OT 5 MB!)Ta 

1981 I'OAS np~HM pe□eHP.e Opr8Hll30B8Tb Ha OOOi8CTB8HHllX Ha'IB.llrut OT

ne.n cneJJCO!IC.IO!IOIHII. PyY.OBO)U!TCJ!eM OT.!lCJ!B HB3Ha'l8H IT.IT. ropcle!U(O, CBK

poTapeM-D,U . Cm.!lloHKB . 

TaKIIIA o<lpa30M, peayJ!bT8Tll ;!CCJ!8.!10BBHll!I 11 3KcnepK:,leHTOB fiOK83ll

BaJJT , '!TO C!ICJ!CO!lCJlllUIU!a cctop,111poBMacb KaK C6!1.0CTO/lTCJIJ,H8/l OTpaCJJl, 

MC)UIUlll!CKO!! Hayl<II, II OCHOB!WMII H8llpB.BJ!8HH/JL!B ee l!CCJle.llOB8JU!ll .fll!Jl/lllT• 

C/l : 

I. <ll!3111<0-Xlll.!ll'!eC!Gl8 I! Ml!h'JX)clHOJ!OI'l!'leCIO!e l!CCJ!B.!lOB8Hl!JI YCJ!OBllll 

nO)l38MHOll cpe.!lll . 

2. B/11\/IHlle nOJl38M!!Oll C]l8.!lll HS opraHP.3M 'ICJ!OB8K8 11 ¢H3HOJ!OI'B'!eC

l<ll8 M8X8l!ll3MII 8.!18DT8.lll!II: 

a/ 6HOpl!Tlo'.OJ!OI'B'leCI0!8 acnel<Tll 8.!laDT8lll!H '!CJ!OBCl<B; 

6/ nc11X$31!0JJOrB'leCKll8 aenBKTII 8.!18fiT8.llllH B nOBe.!l8Hll8 '!8JIOBe

K8 B DC!ll8 pax; 

a/ 611oaHeprernKa , 

3. Y.CROJ!l,30B8.IU!8 8CT8CTBClllWX H HCKYCCTBCHHllX ne111ep B JJeqeclH0-

11po4llJJa.KTH'leCKllX U8JUIX: 

~ Kpl!T8PHH OU8HKII JJeqeclROI'O neRCTBIIJI C]l8.!lll ne111ep B paapaOOT.RII 

Il0K83811Rl! .!WI Cll8Jl80T8pa!IIIII; 

6/ IA8XIIHIISII Jl8'186HOI'O ne!ICTBB/1 oe111ep; 

B/ OpI'llHll3!IIUIJI HOBHX Cll8J180T8paneaTBqecKBX CTllIUIOHa~B. 
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4. Cnop?aEH.iR enaneo:Lcmtmmc: 

tJ./ cuett:-.a nc11-xo-d1:3-~'IOCKOI'O COCTO:.H:!fi CfiOp-;'CJI.CHOB-Cne::EO .. ":OI"OBt 

OT<lop l! paCCTSHOBK!l yqae?!i::KOB ClleJ!COTyp;:c-::clmX r.yTGll!CCTBYJ!; 

:te4ep; 

a/ 1.:e;:m<o-6110::orut!ecv.oe o0ocHon2Hze ::cno::!2J038lilut ne:ucp B :i:a

qec-::Ee :;KelcyJ)Cl!OHH~:x 061,e:-:TOB, 

5. Cr.e.r.;03KOJ:Or~li : 

a/ s:i;,_c.:one •:e,:oae!ia m: ei:c;zy ne:,_ei, ; 

d/ nroueeeu ;icecw.Hos.~eHnR no;:32:.1:ion ei:omi . 

!:poBei;;eH.iille ucc~-:e;:,03a;.rnn npn~""..1.i:"·..EP~T nae K non:::, .. mm::> c.r.o:~o!! 

paai:i:T:!~J cnc.neo1.{0.I:.1:m:m-: a 00.r.eP. :I:11:-ono!.~/ np:~.·eHeHux1 cnc.i1eoT~p~mm 

:i.:aK :.1cTo.ca J!:?tteH;;.~ H rrpof:1.r.:1-:T::1:u . 

Literature: 
I. ropdeHKO n.n., CHMllOHKa D.M., ropdeHKO B.n., ropda'l8B B.1.1., Anoe

TOJillK B.B. PeayJU,Taru M8lUIKo-d!IOJIOr11'!eeKBX 3KeneplllteHTOB no .ILIIII

TBJU,HOMY npediraamm en8JleOJIOroB B KapcTOBliX ne:nepax fiOJIOJIRII //lle
mep~ : !.!eIIBya, ed. H!ly'IH , Tp./ITep&. yH--'1',-Ilep,n, , 1986. - C. 94- 95, 

2. ropdeHKO n.n., AJmKllll D. C. , ropdeHKO B. IJ. BmlJ!Hlle 3KeTpeMaJ!l,HliX 

daKTOpoe epeJlll Il8i!l8P H8 opr8Hll3M '18JIOBeK8 //fie!:18µ1 : ','.el1By3. e6 . 
HIIY'OI, Tp./lJeJ:1,1, YH- T.-IJeJl,!l,, 1986. - c. 95--96 . 
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/ CCCP, Pecny6J!l!KaHeKa'! a::nepro.:or;:qeeKa.<1 dOT..olillU8 :,13 YCCP, 

nee. Co.10T!lUHO, 3aKapnaTCKOZ odnaeTll , Y}<fal:HaKOll CCP; 
00::JieJI encJieO~'.e)UltmHU Bcecooouoro IIHCTIITYT8 i<apcTOBeJieHll/1 

l! cneJieoJionrn / 



BJUi.S1HHE ACEIITHqEcKoro MHKPOKJIHMAT A COJIEKOIIEVI HA TEqEHHE 
3KCIIEPHMEHTAJibHhlX o~oroB 

r oPBBHKO, B. n .• TOPOXTHH, H. n . . nOBCTSIHOJll, H. B . . nBHKO, H. c. - CHHMOHKA, D. H. - r'OPSBHKO, n . n. 

Ilepcnl)R'l'l!BIIIAI 1181lp8B.118111!8M B C011p811811B00 KmDla'l'O'l'8pa!Illll IIBllll8T

CJI C08Jl80T9J)8IIWI - 118'1'0.Jl .IIO'lemut, 11cao.m.symm!I lLJ1<J Jl8'1~dHIIX ll8.1181! 

!>111Kp()&IIIILl8T 8CT8C'l'B8BllllX B IICl!yCCTB8llllHX ll0.1138MIIHJ: IIOJIOC'r80 JW1 n&

Jten M:mlll'1'0 11 da.ln.neoropamm, Cn8.i!8orera= llp:lld8JiSl8'1'0/I JWI Jl8'1om111 

p,ma aadoJieBWmil, TaEllX mK dpt)IJXJlAJl'f,11811 SCT'..18, J:IX)H:I'ISC!lll!l dpomatT, 

nlllepTOlll!'l8C!<aa doJ!esm,• ROKJllJII• sado.119:eaHWI'. 118psl:8pll'l8CROll 118PBBOil 

Cl!CT8W, pemiaTll:31.1 / ro:i;doRHO n.n., !9'18, I98I /, J.mt C08Jl80Klllllt,IBS

'18CBOI"0 Jl0'18HllJJ1 B OCBOBllor.t, IICl!O.lil,:iytlro.!I '!'QI! B8SHBB!Ui8 •xo.no.1111110• 

IIBQep!I, l',lt8 )teiiCTDyli1!1121!1 {OK':Opal.lll lolll.'IJlOIUll2laT8 IIB/ll!l0'1'CJII crodn:a.

BOC'l'I, OCllOllllllX t.!llh1)0=aaTll'l8ClalX X8peJIT8pllCTIIII, dJ:arollplUl'rBSR -

118paTyp8, B/llml!OC':'l, II IIC.R.IIll'mT8.lll 'IIICTO'!'S B03Jll'X.8t 81'0 IIOBUl:l811ll8/J 

IIOR1138ItBII, ,"B8Jlll'l81Dl08 conepm1111e yr.nel!llc.noro resa, aamroie B aopo
aoJl8 IIOROB Ka7Il,WI/I I! l,lllffll!/J, KmlMBT1!'18~ JI0'181lll8 llpoDO,IUl'l'CR ~ 

II B COJl/!llll% l!OIIRX, Jl8'1edmn.:il (J:aR'ropai,m F.OTOJ;UX IIBJllll!'l'CIU OIIT!l!&'I!,11110 

T8!/J18X:STyI;S II BJlll.!lllOCTl, D03,eyXB, BIICOII08 C0lt8p3!11Il18 88pt)80JIII lt/lOp!lC

TOl'O BBTI:WI, d.,,aronr.rurruoe COOTUOiL'81ll18 OTplIUarem.m!X II IIOJJO:lD1'10.ll1>lll 

83JlOl!OllOB, IIJ)8R'l'll'l8Cl!ll IIO,'lll08 ~o lll!Kpo0pre.!1118110B D IWIOJl1'8-

HOB / ror.68= n.n., !9?8, !981 /. lI/111 ca8.lleOdam.aeoJ10l'l!'lecsoro .ue-

11elllll! l!ClJOjII,3ym'CJI •'l'81tl1UO" lle!!IBJ]II ll 81idpo11181111118 l'Op!DJ8 B!ipOdoTKII, 

l',lt8 llpllll6BllMCJI XO."l>.!IHll80 c.r.a00'18p.lWILll!l8 II T9JU(l.1II,IIIIB cy.m,¢aTJ!lle, 

drumJSdoaaTHO-CY.m4aTB0-<118Jl0'111118, CO!J!IOIWCJIH8 0 BliCOl!llll CO,ll8pm!J.1118U 

... /!!!8JlllX L."8Ta.tl.~OB, pa.![OHOSH8 II .llPYl'll8 B0,ll!I / fopd811111) n.n. • !9'18 /, 

~a.= lla!!:8I"0 IICCJmJtOBl!liBII dWIO paCIIJIIP8fill8 Jlll811330B8 11pm181181111R 

caOJ!8o..-eparum JWI ne11edmoc I:8.1180, 

lI/111 3TOI"0 B fCJIOl!llll:t II0.1138111101'0 OT,lleJJellll/l doJn.amul, p,!l0llGl'038H

BO~. B co..!llllOll Cl!lrT8 dW!o llpOB8.!taBO 3BCll8pm&811'?a.'I&II08 ECc.il8JXOaamt8, 

Jl8JII,I) KO'i'Opt)l'O dWIO odocl!OB8Hll8 JIO'l8ds.OI'O J180CTBIIR 11®98111101'0 llllll

poi=.saTa Ra T8'181Ill0 3.'lcaep~am,imx 0.301DB II D3:,'18Hl!8 UOX811l13-

lol!I 81'0 SJl1F.ll:JSI B8 '1'8'18Hll8 0.301'0!101: do.ue3Hll, 

IIai:a:,19Tpl,I t.lllh"pt)Rmlll8'1'8 IIOJ138!JIIOI"0 OTJleJ18llllSI C1lfJJ13'l111J]8/Cna!JJI/, 

Pado'l'a llpoB8Jl8B8 HS 50 B8JlHll8ll&Hlt de.ma: Jqll,ICU B8C<1i1 160-.200 r, 
l!OTO:p!AI na J183llllmlp0ll8!JIIY!D 110B8px!!OC'n, '1'8.13 110.11 3qllp!llll li8pll08011 

dWIII l!all8C8BII Cl3Dl'll IIBprul m;;..IY CT8118BII RS IIJIOma.Jtll JtO 2()% IIOBOpx

HOC'!'ll TeJl8, IIBJIP.llllll8CJI I<Pl!'l'll'l8CKIDlll .1U111 llUBOTlll,D[, .ileCJln Slt0pOBIIX 

SllBOTIIHlli0 80 UOJl!l8pm;t%C/I T9J:t,11!'18Cll0tlY IIOpe38lllll:) CJzyDml ROIITPG,IIO!J, 

AIIBOTllll8 1-0 rpynml/011HTBOn.-:a5 KfJJc/ '18:p83 12 'ISCOB IIOCJIO om-
1'0B CIIYCl!a.m!C& B IIO,ll38111!08 OTJIEUlllllll8 11 .Ba'\'.OJlMl!C& Ta:J B '1'8'18111!8 

75 Jtll&tl/IOOO 'ISCOJV; m:BOT!lH8 2-1! l'l))'IIlll!/1!011Tp()Jl!,UOll-25 'KJ,»1.c/ IIO

CTOIIHBO 118XOJtl1JlllCI, B Bml8Pllll sa IIOB8].lXIIOC'lD sewm. Odox:wlllllie IIO

B8px!IOCTll y :smoo..-m.cc OdolIX l'WIIII B8JIIICI, OTRpH'l'"dK U8TO)IOIII des IIO

IIO/Il,:JOB81111JJ KIU!llX-vllldo &l8.lDIK&l8JlT03li!IX aimidaKTei;ruw,.ma cp8.IICTB 

B YCJIOBWllC 8CT8CTB8Rl!Oll 8:lpa!lllll RJIIIJ.l8Ta BIIB8pllll ll !.!l!KpO!tl!IW8T8 CO

Jlll!IO!l l!mT!i. 

'1 3RC08p1!118BTaJn,6!,CC :!IIBOTHIIX 113}"IIIJIIIC.& BUl!llll8a:.10CTI,0R.1111111'180-

1!08 COC'l'0/15ll8, X81)811'1'8P TO'l81m8 J:all8ll0l'O aponecca, odcW18UeaiiOC?.& 

cmorolll,IJ; pall, BOOOTOIJ18 ociaio&mmll'leCl!lle, ZS(yl!OJJOl'l!'IOOKlle• dllou

lolll'IOCKlte IIOl!a38T8JIII, 

B TO'l811I18 llep!lllX OYT()II y llllBO'l'IIIIX odelIX rpyllll O'.l"..l8'18110CII, ym► ·---
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T81Dl08 COCTOllllll80 CM811/llllt880/I ll8p!l0,llll'l8CIIO!I arp8CCIIBIIOCfl,J). l:o.:n,

myD 'laCT.& spel.l8Hll Olm dwm BP.JIii O 11118Tll'IIIII O 118 111,."1'8.lll!C.& llplllll!Mlln 

lilley, BOJT3 • doJllxllYI) 'ISCT.& Ilp8:.l8111! Jl83aJIII, Ba O.IIOl'OBliX UOB8pzl!OC'!'/IX = ceporo IIB8Ta Bll3Zlllll CTJlYII,' 
Ila llpOTRl!8llllll 2-7 CYT()I! COCT0/111118 OOJILIJWICTBS llllllOTBHX OlllmlOO 

rpynml/20 lq:HC/IIOCT8110BBO y~c.&, Oun IIOCT811811RO OTallOlll1/IIIC.& 

no~. BS'llll!allll uplUllll!aT.& llltllY. BOllY. _IDJ"TSJl!lC!, •aa.mi3HB8!1, • 

030I"OBll8 pallll, '1 BC8X JlliBO'l'llllX OllOI"OB!lll CTPYII 11 11011ey B8.118JIII ~ 

BO!lllJ!CH oyxmJ, IIJJIJ..-l!!l:ll, ROCB0,;11,RO W.Op!lllllll.llClt, 

CocTomme clo:11,:J!lltC'mS mmoTil!lX HO.IITJX)J!I,IIOD rpynml/12 Kitic/ B 

Te'l8lllle 11opao:l BOJt8Jlll yJJy'II!J!IJIOC.& aeaua'll.'TOJll,IIO, Oan M81WJ18, 11e:.1 

ml!lOTB!ie OJl!ITRoll rpyllllli• · napeJIBlll'8,1lllc&. oc..-8Bll/llle.& B do.m,mnnc'l'll8 

OB08ll BF...111 0 CJJado pearllPOB8llll 11B ORP:fl!lllll!IYl odcTaBOBB;J, lallD JIii.Jiii• 

118.ltOC':'STO'IIIO lll)lll!lilJ!l.111 lll!:!lY, Osoroooe pallU '1 DCOX HllX OCTIIBalll!C.& 

=• B8Cl'mr&KO 1180:,xamt, lol8CTCMII R ROiiey 88.118.llll, ocodeBRO 110 

KPamJ odo=m1on nosevXHOCTll 110.RSJlll.ll!!c1> ruo!lmle ?'18l'll• l'.o:m 110 .1111-

mm .1181.l!l_p!!U:llll aa6yxana, JJplll;ocllO:eel!ll8 R 110n dJIJ!O do.1183118HIIO, 

D TO'IOmt8 BTOpol:-'l'peT.&8!1 H8Jt8J11, do.ln,miacTBO !IIIBOTllllX ommion 

rwllllll/IG h"Jl!C/ da,;m 8h"1!lllllll0 11P!!= llll?ll'1, 00'!1::/, IIIIBO pearnpo

BSllll BB 0~ odcTal!OB!q, llOC'l'OIIHBO llllTlll!llC.& 3IIJlll3HBllT.& pe80-

Bli8 11068:.CWOCTU, .llOC'rS'l'O'll!O uuoro lli3pe='l:1Cl, :,_ 11.118TRO, Co CW

pt)llll O::lOI"O!!llX :i;all U8h1JC)Tll'IOClaI3 CTpyll OCTasa:JC/1 C:,xmJ, '18pll0-C8p0-

l'O IUJO..-a, !Jo Rpll/'".,! co 3,llOJlOEOR sosell y 16 h-piC x somzy Tl)eTI,8ll 11e

Jt8Jlll llOJID.i1/tllCII odo.nox I'!J811Y.1ll!Wlll, llOh1)1lTH!I f:.lOpEllllIIAI mollmlu O'r.118-

~. 3.:;opoBSII H0:18 88 dWJS llOCJJa.10BEOil/iUldyxJOOll,noh-peCIIOlllll811/ • 

llplllOCllOB81i!l8 R ne!l CIWIO d83doJ!83118WIIJM, UlmlTl(!I llpllllO.IIBIIT.& U 7J11l

.mrr.& CTIJYll li8 y;w.aa.'lllCL, 

tJ'l'O R8C88'1'0/I llHBO'i'lllll[ ROIITJlOJl.&UO!I rpynml, TO B =881le 3TOl'O 

cpona aad.:mile1111J1, 01111 a doJ!&mu!cT!l8 cooei.va Kp1c/oc..-aBM11c.& B.B:lll-

1111. ua.no n epe.n;BIII'allllc.&, ua,,o llplllill!QIJll llll!llY, 00113, 'ia!!ie scero OJUI 

JIBSallll, npaxTll'IB?KD 88 llllT8JIIICb 3Allll311B8..., p!IIIIJ, Ollorol!lle J)8llll 0<>

T8.B8.ll2C.& BJ13111l!l1J110 C'!'al!Omi.'llle.& Hadyxmmm, lll)l!OdpeTa.'ll! cepo-a8JIOllull 

llll8T co 14110llllCTBOII O'lal'OB ruolllloro p&CIIJIIIRllllllllJt, 0,JUiOBpellllllllO y 

doJILIIillllCTBS mmOTlllllC l!()38 BOl!pyl' 0'181'8. T8p!R'18CROI'O 110paa8111111 II0-

0':'8llCIIBO TOIJl!OJIB, Hadyx.a.na 118 IIPOTIIB8Hllll JX() :i'. Cid, TO ecn pa3138-

B8,1CJI B'rop!l'll!Hil llllRp03, 

Pa:!Jmqgoe IUlllllll'l8CB08 T9'18Hll8 0:lDl'OBO!I do.JJesllll II pail8D01'0 npo, 

necca '1 llllBOTllla Oll!,."180!1 II 110irrpoJll,IIOil rpy1111 R8lllllO CB08 0Tl)8113111!8 

B !llmlll8=c'!'ll :mBO'l'll!a, TBK, B T8'1811R8 118).'.!Bla '18Tllp8X 118.lt8JI!, DO

rndJJo ~ 311BOTllliJ: BOll'lp()lll,lloll rpyilllli/l 9 B3 25/ II JlllEII, 44$ Oll!ffllol 

rpyllllll/'Il na 25-C.nai!;n/, 

Ba llpoT!!368llll 4 11 5 U8ll8,/II, lllllUIBlllll8 a!IBOTmro OlllffllOll rpyllllll 

dllJlll lll!Tl!!!ll!I• llp:ll!ll!lalm 1111111Y, B0'11::/ • 3allll3llDaJllt pallll, JIPCTSTO'IIID Ill 

1)8.IIJll!l'aJlllC.& B K.118'J'K8, 1-icTe O Tell '1 P/WI JIIIBOTIIIIX OTldll'IBJl)QII, ilClll 

ll!lllll8/5 KfJ!JC/, 0JtBal(D 0:lOI"OBll8 pallll 0110-llp831!8lq 0 0CTasaJIIIC.& cyxmm, 

om>rollllll 88.h-poTll'leCll!lfl CTPYJI WBC'l!IMII o-=.1111,11. 110.ll BllU O'ff,;8'111.11DC1, 

1)83BIITB8 rpo.sy.mipyllllllIX pall O Yf'9.i;8llllllll O'.'Jl8Jll!8?Llll,1Jo llp!IIIU oa:>ro

B01'0 C'fllYIIB '1 Jlllll8 RplC OD18'181111C.& 311ll'1'8J11131U, ()(bas l1&lllllUIJ, pol 



C'l'aBOBU.1'..BC:& H8CKO.'II>h'O !J8W.:OOll/aa I~/, '!TO CiWIO Cll/i'3aBO C Ba'l&

JlOM KOIIIJ;8HTJ:ll'l0CliOI'O :py6naBrullll!. 

:::mioTIDIO liOH~'!!,!!O!I I"J!'J!JI!H/6 h~C:/ B 3':'Il C,:OKll, 1!aR llp!lBIUO, 

<lwm a!mT:l'IIUJ, wt.'Ill, PJa.io nepellBllI'!)Jlllc:&, C..'IL!<lo P8Brl!JX):9a."Ill HS OK

pysaiaqym OOO'l'ru!OBey, nJIOXO ll!l!lllmlBJIII llli::t7, OOJI:,, Bb1)830BO <lwIO m: 

nc'l'Ol;oW1e. F.a 030roBUX paua::c no==c:. :..-o:ian= Ravr:ma:uocTarJ!I 

COxpru!F..l!CS! BJla3!!0-Cepit..J, :.WCT&III C8}Xr3e.:IOfillil sa<lyxm:ll CTP;'II, ueo

'1:IIMll nOF.F.'L"-'l!!C:& 0"..lll'!l h1)0I:OI:3.:lllllil:l:l. liaµC':'WIB 301l3 ilOT8!.l!Owlll 11 

39Rp03B <llilllllllX 3.lt0p0BHX lrom!!,Ct nORpOBOD, lm~OM8;::IIO paCIIOCTp!l

&C:& DOh'JlYl' 301111 Tep:.lll'!eCROI'O IIOpa!!81illJI, 4.'IO:llOlll, o~e!l I'l!<le..'l!I 

'<OBHIJX nOKf,000B y;l8Jlll'!i!.,16CI, B I,5 Jl833• 

l!Jt8H'l'll'l!IM lmf,Tl!B8 T8'18flll/! 030I'OBO;l <lo.ne3llll l1 030I'Olllilt pall OT

!.18'1:BJl!l.C:& Y 3ll90Tll!IX o<lelllC l'p'JM B TO'f8Hne 6 D 7 ll8,lt8.11I,0 K EOIIIJY 3► 

~!lJ p!W8llT.'.l y == !ll!BOT!lllX Ollh'THO!I rpy!ill!l/4 iq.11ca/ <lWI xo].X)lilllil 

aIUUITIIT, OWi <lllJlll IIO.ll!ll131!!,J, OllDI'OBll8 pam,! y BC9X !!p!IO 38:mJIII IIO Tn

ey DTOJ;ll'!lloro 11aT/lll8Hll/l no.n c:,xm.s CT'£1YIIOWCJJaitJf/. Y ocTaDIJ8roC1I 1< 

'!Olllzy 31<CIIO!)lll.!8!1Ta 8.!Im!CT!leIIIIOI'O :mBOI'O 3lISOTH01'0 ROll'rp0.,1:&IIOil rpyll-

1:,1 O'l'!.:e'la..1acr. oo= 31(C0YlWIWI na pallll, c.na<loe paaBBT!le rpaHyJM

qml, .IIJl0lll8Jt& pam,r, no Op!IB!i8BIIII 0 Np.lll'IOCl!W IIOJ)838llll8M ll03p()C/la · 

B .l0!8 pa3a/CJmlbr/ • 
Hay,mB!le re=l'l!'!8CKla ll dnoxmAll'!8CRIIX IIOlt83aT8J1£1ll no3ll0.lll

:t0 YC'l'aBOIIIIT:& 118Jll!'!J18 .IIOC'1'0D8pe!lX pa3Jl!l'll!!! B JWll&!llll8 TO'l8Elllll BOO

.:r.a.IIIITGJI:&HOI':> iq:onecca y l!!llllOTIIIIX o6en:x rpyna. IIoc.na HSHOC8HIIII 030-

"B y IIIIBOTIIILJ: odeillt rpyna O'lVl'!allOCl, .ltOCTOBpll08 nOBl,llil8Bll8 YJX)Bllll 

.JteJIO'IIIOI! iJ0~8T831,I CIIBOp0'1'KII KpoBll/CJiallw ll .ra::A-peruaum, YB8JIII'l8-

!lll8 B 2 paaa/ no C:paBH8l!UI!) C l!CXO.l!Hl!W BOJlll'IIIIIII l!Jt8pl!Ol"O CJIBIII'8 ~ 

'l'!l(Xi:wlOB, ItOa/ftJllUU8llT8 HOL~JlliMfonll'l'H, nOBM8llD8 '1'0HC!I'IOC~ll 

98PHl!C'l'OCTI! ue~!!/C.mll,tr/. Hadmutnnocl, yoo.'Ill'!8Blle ypollllll am,. 

~rJIOdyJl!ll!OB 11 Y!.18III,l!J(ll!30 rcu.sa-rm<ly.1llll0B 11 ll8.'lll'lllllll a;n,dy'..mao

I'JIOdy JIIIBOOOl"O 1!03l".,qJ!Ull8BTa/CJJar.Jv, 

f.a BTOpoll B8)18JJO OICOllO:pIU)U'l8 y ZIIIDO'!'llUX OllliTllOII rpyllllli na6Jm

:illl,10C:& yimlll:&lli8Hll8 SR'?llllBOC'l'IS me B I~ 7 pa93 IIO Cprula8lllll0 0 Ha'!Ma.l 

aRcneJ.ll!l,:el!'l'a, TOH.lt8HllM x cmmeHl!Bl B8.1ll'll!ml ZA-IJ88RltlllllC.'L'.lll.lt/ n 

YB8Jl3'10illll) CO.l8l=!llll! o<l:I!ero deJIRa 011ll()JX)T!GI xpoaa, BOJ21W1113axaut 

COJt8J;l38HWJ a!lbq'a-2 ll rar.t.ia-r.ll06y.mmoa, B h'OliU8 3!!CII8pml811'l'B O'l'!.!8-

'lallBC:& ,llOCTOB8!)118ll HOJ:Jll,'lll3llltlll! Be.ml'llll!II 11Jt8p!101"0 C;tBlll'!I HO!lr.x,<Jn

J".0B0 IIC'l83!1J'..B '1'0ltCll'l8Cl!ru! 38plllICTOCT!, no~ll/Cnai!Jv O HOp.sa.illl

SOIJa;:l!CI, :!OJill'lt'.mI R03ifx!:mln8BTa H8!1'!'pocIM!l-=(OICITU. 

B ROH'l'pOm,HO!I rpynne B ROl!llS 3KCll8pmJOll'l'8 B03poc.,a SR'?l!BIIOC'l':& 

ll!lC II B8Jlll'lllll8. ~A-po8RUIIWCllafln/, yT,18mi:IIJJIOC:& CO.ll8p!!8Hll8 O<ltnero 

,18JIK8 CliBOIJOT!CB RpOBll/CJia:l;zv, O'N8'18HO .IIOCTOB8l)II08 YJ)8Jlll'l8lill8 B8-

.!ill'llllm IUl8pll01"0 C,llBlll'8 BO!lTpc$lmll B TOHCll'IGCRO!I 98pHIIOTOCTll H81l'r

".()(piU!Ot1, B8JIB'mHli 1108!1'qmuJema aell'l'p0(JllJl9-J18r.ironnm. 
i'.a6..'l.l1ll!lll!IBR Jtlll!&1l1l(a T8'18Hllll paaeooro a:;,ouecca, BH:!IIIB881.l0o-

412 

Tl! l!IIBO'l'IIHX, 8 TBR38 XBpal!:T8l)8 r01.la'l'OJIOrn'18C1= II dDOx:J!.lll'l8ClGIX 

nORa3aT8.lla!I, B8C0!.!118l!H0 dwm C!ll!llaBII C Ulpe!('l'8!)01'.! 11 CTOD8m.D <laR

'l'Opllam.HOl! odce:.roaeHIIOC'l'll O!IOI'OBlllt pas ,l{ar..am'8p UlllqX)(!m].:li B03.n;y:ul 

Bl!ll.'.lJlllJl ll nOll:'.lel.l!IOI'O OT,!to.;;ellllJI/CJ!all;JV • 

Ilepe.n pa3.118JIB111181A DBOTHIIX 118 I'pyllml ll9 OJ:IOI'OllllX pall y HllX BllCO

BIIJlllC:& 1Ut8ll'?l!'lll8JI 1.!11RpC¢!Io:pa/CJiall;n/, '1'81,1 88 l!8H88 Y38 '18P83 HO.itOJIZl 

.- 0'1'1"8'lallllCI, Cy!ll8C'l'BeBllll8 pa3.'ll!'llllt B xape.R'r8l)8 Bll08BBE!1,!0!1 IIIIl!pOlf.DOIJI 

y l!IIIDOTll!iX Oln:TBO!I I! HOHTl)OJl:&l!Oll rpyllll, TaK, y mlllOT!nlX 110IITp0Jl:&llCI 

rpylllIII BllC8Ba.llBC:& 'l'0JI&.RO JJaT01'8llllllll 4lnopa B. Bll.ll8 SOJIOTllCTOI'O CTS

lp!JIORORKB, 1Cllll8'1110il !lSJlO'IRll, C.llllemolll!oil ==• llpOT6JI, reWJlll'l'll-

11eCROro CTpell'l'OROER!I, Y Jll!BOTIIIIX aa ommiol! rpy!1IIH = a 62, ~ 06-

~c:. narorellllBij ~ B llll.1t8 Cl!HOrHO!ll!Oll IU!J!O'lll!I 11 llpOT8SI. 

K ROHllY :)l(cnei;m.:eaTa odpaaiaeT Ila co<ls! BllllM8Ell8 IWJlll'll!8 B paBllX 

h'Oll'l'po.'l:&IIHX SCBOTIIIIX 'l'OJlhKO rpal,IOT!)l!Il!IT8.,'!:&1101! lfJJO:p11 B Bll.ll8 Klllll8'1HOII 

n clll!eraoilBoll nano118R, Bl!C8BIUll:IKXCJi o ~oro IIOl'll6:nero ll3BOTH01"0, 

B. TO ae B!)8l.lR MllRpOif.wpa lllllBOTIIIIX OllllT!iO!I rpyrun, <lwra IIJ)8.IICT8BJ18118 

KaR l'palJOTp1111JlTeJn,!!Oil lf,Jlopo!I, 'illCTOTa l!OTOpol! yuelll,lwlJIBCI, no CJ,81l118-

mm o napl!Oil H8.118J!8l!, RaK 11 rpar.«>Tµllla'?M:&llOll if_nopo2, aepe.111!0 11])8.lC

Ta!l.'lllllBOil Cll!lf.(ll!llTBW <lSA'T8pllmm • 

i:liCTpOe odpa30!3Bllll8 c:,xoro CTpYnB y Sll:JOT!WX Oll!.'THO!I rpyllllll, IA811&

= 6aKTer..na..= odc8oleH8HllOCT!, B03,eyxB ll0.lt301J1101'0 O'l'.lOJllllllill! Co..J?.

HOil ca..."T!l odyCJIOmtJIII 11 T0'r IJaK'r, '!TO Ba'llll!a/l 138 C II~paoll H8.118JIIJ 31:

cnepn:.rell'l'a, h'OmI'l8C'l'BO !!lllqXllf.JIOpu sa Olllll! s. cu o:mroooa pami <lWIO 

118 I, 5-2 nopimsa 11.lml, '18U y =HIIX l!Oli'l'lJOJih!IO!I rpyDml/C.12JJ;;p../ 

TeH C&lll:.I odacne'll!BBJIOCI, <loJree 6..'lal'OllpllllT!lOO Te'IOIW8 =ro= pall ll 

Ol!OI'OOOII dOJIOSHB, a BIICORaH JJ8'l'8Jll,IIOCT!, B ROHTpo.Tbl!Oll rpynne B N'l8-

Hll8 Hll8 II8p!llll[ '18'rup8lt HO.it8JI:&, s=mel!l!o, CB!i:lllll!! C PB3BH'l'I!~ B,'lal!

HOl"O aaxposa 030I'OB!IX pa11 11 cencnca. 

Tamt\l o6pas011, BaR CBll.ll8'1'8Jll,CTBym' ])G3YJ1:&TaTH 8RCll8J).IIM8BTa.Jl:&ll!IX 

HCC..,S,llOB8Hi!ll, LIIIHp0KJIIIIJ8'l' IIOJl38:a!Ol"O OT.ltOJl8BllJI co;umo!l l!lllX"l'U 0Illl3U

B88'1' llono=T8Jll,IJ08 BmU!lllle B8 T8'181lile 0:!Drooon <lo.11831111 11 pe.ueBOro 

nponecca, odecne'lml!IJI Bll3R08 co.ztopzaune l.ll!Kp(XPIOJll a ORpYlilllDll81'.! oo:r

;o;yxe • TBRali C}l8Jla ll03BOJ!l!8T d!ICTpo Jl!;Cy:.Ill'.i'I, o:.!8J)'l'l!81EI18 'l'.Bllll3, cy

l!l8CTB8HHO y-..iell:&IJZ'I't, ROJlll'l8C'l'BO taU;po<!'JI0:111 D o:i:orooo:l pallO, ,!L'.lT:& 003-

00IDl'.OCT!. dJ!aroapl!Jl'l'BOl.11 T8'181!ll1) J)8118B01'0 llp0I18CC8 I! 3lllllIBll8!1111> OlllO

I'OE!IIX pal! no]l Cyxllll CT}zy'llo:4 C 0.111101lp8148BHO!l Jtpa8BOll 31lll'l'8J1118al811 .. 

llpn s'l'OI.I YJ!8J!lrolBae'1'CS! mimma8l&OCTI> imDOT.ew: a-:on rpynIIU. 'l'1'0 cBlf-

3aIIo C T8'13!1DOM 030I'OBOII pa1lll I! 1.18lll,IJl88 B0:ll.lOBIIOCTl>Jl pa3Bl!Tl!JI cea

cnca, '18:.1 y lSl!llOTlll.x IIOH~OI! rpy.lillll. 

a:ecTe O TOIi, .llllllBl,lllK8 1'81.l8TO.,,OrB'!8CIGlX I! dl!OXIIIGl'l8CKHX llOR83a

T8J18ll ClllCl8T0..1:&C~8T O '!'OM, '!TO r.mlq)OAlllllla'l' COJI/IIIOII lll!lrl'li 0&13!.1Ba-

8T ~:pa:.llllD!08 l'EIIOCeHCll6ll.llll9llJlYllll88 .ne!:cTBl!e, Od.mwl8'l' B!IJl!IIZ8!1111lU 

JllXr.ll!lODOCll8./lll'l'eJII,ll!lLI ,t18llCTB1181J II cnoco<lCT13Y8T B0pl,IMll98UIID noKB

sa'l'eJl8ll H8CllO!llil'H'IOCROII P88ll'l'IIBIIOCTll OJ'1'81!ll3M8 Zl!BOTHHX. 

'CCCP, 295?60, 3a.'iBpnaTC.KaH od.1. , 

T.ll'lec.~ p-ll, noc.Co..-O!'llllllO, 

7 JI , r.ol!IIIIl'iXIJtC!<8/I 10 , RB .,:)5 

'l'OJI. .nou. 24-354 
rorAe= E.,,a;uxi.mp l!e'l'!)()Bll'I 



HEKOT OPhIE A CIIEKThl IIOBhlillEHHSI PE 3 HCTEHTHOCT H OPr AHH3 MA BOJibHhlX 
X POHH't.IECKHMH 3 ABOJIEBAHHSIMH OPr AHOB ,l(hIXAHHSI B VCJIOBHSIX MHKPOKJIHMAT A 
COJIEKOIIEVl 

CHHAOHKA, D. - non, H. - \fOHKA, R. - CHHAOHKA. K. 

He,11ocTaTOlil!BJI :i<fll)eKTIIBHOCTb MeA"K&!eHT03HblX cpe,llCTB 

npH )RnOTeK)'1!teM xp0Hll48CKOM HH¢,eKU)!OHHO- eocna.JlllTenbHOM npo

uecce a oprliH!IX ,llblXaHHA npHeena K noHcKy ,11pyrHx cnoco6oe ne-

48Hllft , 

C 1968 ro,11a e HaiteR CTpaHe ycneC!HO nplUieHReTCR )lnR ne-

48HHR 6onbHblX 6pOHXHl1JlbHOA BCTMOR H xpOHH48CKOro 6pOHXHTa 

cner.eOTepanHR B ycnOBHRX ConOTBIIHCKHX coneKoneR. np11BO,llRTCR 

pe3ynbT8Tli 06cne,11oeaHHR 6on&HblX 6pOHXHl1JlbHOR acTMoR , npome,11-

arne Kypc ne48HHR (20-- 24 ceaHCOB) B ycnOBHRX MHKpOKmtllBTB 

cneneOT8panHBTll48CKOro CT~IIOHapa, pacnonoJ<eHHOro B cor.eKO

nRX ConDTBHHCKDrO py,llHHKa Ji, 9. 

npoee,11eHHbte HIU!H HCCJle,llOBaHHR fi0380Jll!JlH YCTBHOBl!Tb YlfY'i."' 

meHl!e pR,118 cpat<TOpOB HecneuH9H48CKDR pe3HCTeHTHOCTH opraHH3Ma 

6on&l!!,I)( e pe3yn&TaTe Kypca cner.eoTepanHH . ,TBK, HBpff,llY c nor.o

EHTeJJbHhD,rn H3MeHeHi1~H KRUHl1.ti8CKHX CHMilTOllOB 3460Ji8B8.H1U\ no

BMCllnCR THTP rerepo¢Hnbl!!,I)( aHTHTen, 6aKTepHUll,llHOCTb KpOBll no 

OTHOC:8HHH K Kynbrype CT~llnOKOKKa, mt30UHMHaJI BKTIIBHDCTb Clr

eopOTKH KpOBH, noKa3BTenH cjlarou11T03a H8ATpo¢11r.oe H MOHOUl!TOB . 

Ta.J<IIIJ o6pa30l,!. npe6MBaHl!e 6onbHblX ~pOHXHllJlbHOR aCTMOR 

8 yc.noeHftX lUiKpOKm~ATQ COJlCKoncn npHBO)U{T K noewweHSU) pR,,Qa 

cjlaKTOpoe HecneuY.,Pll4eCKDR pe31!CT8HTHDCTl1 opraHll3MB , 

He,llOCTQ'l'O'l!l.all SIJxl>eKTnHOC'l'l, lllllO[KIU,l8RTOS!IHX cpe,llCi'll llpB 

6po=~II acTll8 I OODy'rCTByallllll Bl!J!OT8ey11¥1M XJlOIIIA80ROII 

EIIJ,eRtlllOBHO-BOCllBJIJ!TeJIIIIIOII llpO[IB?CB B Opra!!.BX ,llllX8ml!I 1IpBB8J18. 

K DOIIORY m,yrBX CDOCOOOB JIB'lBllllll. B 8!011 O'l'IIOOIIBD llpBBJIBR 

Blml9.08 sapy6emml! OllllT JIB'lBHllll 001l!,HHX 6po!IXB8Jll,lloll a0'111?ll 

B YCJIOBll/lX KapcTOBHX D8a,3p I COJIBRODBII ( l, 2, 8, IO, II ) • 
. . 

B 1968 rO)!y llll 6a.se IDBX'l'll Ji 8 COJIOTBBHCROI'O CMBpy;lOIBRa, e 

:eupa6oTK.ax COMHOI'O DJ1aoT11, Jill rny6E1e 208 14 6WIJI BJiPYMBIIH 

uepeue B CCCP IUIIUlrH AM JIB'lBl!llll 6oJll,ma: 6poKDaJit.ROll aonioll 

IIIITO,llOII CllBJIBOTepe.!IBII , a H8. 6a.se TB))aDBBTlf<lBOROI'O O'l',llBJIBJlllJ! 

I'Opo,llCRO!I 60JII,HBliji - OTl!pli'l'O MJI8pronOrB'l8CR08 OT,ll8.11811B8, 

CTllllllk!B sare11 OCHOBO~ 3a.HapnaTCROll o<SJ!aornoll aJIJI8PI'OJIOrB'l8C

KOll 001ILH11Q11 ( 5, 12, 7 ), 

AIIMB:s BIMeRTIIBIIOCTB JIB'lel!llll C>Mlilll:X 6po!!D8.11t.ROll aoniol ea 

HBOKOJ!t.RO .!!:BT llpBIIIIHBIOIFI OD8.1180Tep!IIID B CCCP (. 3 ) DOSllOJIJU! 

O~!DITl, ,llaHIIHll IIIITO,ll KBR ,llOC:'1'8.TO'IIIO acJilieRTBBHIII. B nocne~ 

IIll!N , DOIIJIIIO J7JlYl')IX CYJl,llelld, DIIORaSHBaJIOCJ, IIBBIDIII O BOSIIOJt

BOK BJIJIIIIIIIJI IOIKpoKJll!lla'l'a COJleRonel Jill HBCDB~BO~ PBBIC

TeHTHOCTt. Opram!Slol!!. C>MllllllX 6pollXJlaJlt.HOII ao'l'IIOI ( 4, 9 ) • 

JlCCJI8,llOB8lWI, DpoBB,1181!11118 y <lo!lt.ma: IIBt,eRll)IOHHo-aJIJIBprll'lBC

KOll 6pDIIXJIMIIIIOII ao'!IIO!I IIpB ODBJIBOTepaIDlll B yoJIOBllllX 1111Kpo : 

ltD14!1Ta DO,ll8811BOI'O OT,lleJIBHBII Pecey6JD!KaHcRol IUIJl8pron0l'B'l8C: 

KOii 6011~ N3 YCCP, pacnOJIOKelDIOI'O Ba rny6BHe 300 11 B max

re Ji 9 CMOi'l!EIOROI'O OOJlBJ>YllHIIIUL, DOSBOJllUIB yoTBHOBHt., 'lTO 

,llaHIIHll ouooo6 ne'lellllll onoco6ci'llyeT BOJ)MIIJl]l8!UVIII ReROTOJIIX ~-
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SOME ASPECTS OF RESIST£!1C!E PATIENTS 01\0ANISL! WITH CHRONIC 

ILLNES OF RESPIRATORY SYSTEM IN CC'NDITIONS OF SALT l!IIIE, 

SI!f.YONXA J .,POP I,,CHONKA J. , CHO!l"iCA K. , SillYO!l:<A 11. 

State alergic hos pi tel,Solotvino. 

Unsatisfactory affectivity of medical means for inactive 

chronic infective imflamatory process in respiratory systems lead 

to surch another way ot treatment . 

Sinee 1968 in our country speleotherapy W8/f of treatment is 

used to treat patients with bronchial asthma end chronic bronchi

tis in the salt mine of solotvino. 

The results of patients examine who wer e treated during 20-

24 seense in condition of microclimate of speleotherapeutic hos

pital in the salt ~ine of Solotvino are ahoun here . 

The carred out inveatlgativua may include the improve of som~ 

factors ot nonspecfic reaistence of the patients organism in the 

result ot speleotherapeutic courae.Heterogenesis of antibodies , 

becteric1d blood serum acoroihg to the culture ot staphyllococcus, 

lysocym activity of blood serum,phacocytosis ot neutrophil and mo

noel te was raised w1 th positive dynemice of clinical symptoms . 

The treatment of patients by the speleotherepeut1c method rai 

some factors of nonspecific resiatanse of' organism. 

TOpDB Hecnel.ll$l'lecROI! P83BCTell'l'HOCTll Dprllllll3141l <lo!ILHUX(6).0Jt

HaKO, CRYJIJIOCTt. CB8,ll8Hllll DO ,lllllll!Oi,cy' eonpocy JI SaBBOBLIOC'l't. pe

SJICTBH'l'HOC'l'l!l opr8.IIB3MI!. 'lBJIDBBKB. K B'l'OPll'll!Oll 69.KrepBMt.ROll 11!1-

ibel«lD IIpB CIIDBIID BJIB OTOYTO!'l!D Ollpe,ll8Jl8BHIIX ~'l'OpDB opra

llllSIIIIRROII JI IIIIOTBOI Slllltlffll 06ocHOBMll qent. pe.CloTU - B81'{8~ 

B/IBlllDIII IIIIXJ)OMBMa'l'a OOJIBRODel! JUl H8CD8~CJIYD pesllOTelll'

HOO'l't. OpraHBSIIII C>MIIIIIIX O Xp0llll'l8CKIDO! saC>MeBa!DIIIIIB OprBHOB 

,D;l,IXllHIIII. 

B ,lllUIIIOI paC>oT8 llpBBO,llRTC/l pesµt.TaTU B9y,18111l8 DORa8BT8JIBll 

H8CDBl.ll$l'lecROI! pesllC'l'BH'l'HOOTII y ~ 60Jlt.Rla im:iemnio1D10-

MJ18l)I'll'l80KDll 6pol!XllaJl!,HOI! ac'NOll, DO,llBBlJl'BYTHX KOIIMBRCHOIIY 

06cJl8,llOBIIHIID ,110 Jl8'l61Dl/l I DOCJIB RYPCa CDBJIBOTepam:JI • DOJlllUl8 

IlpoXO,llJUIII .ll:8'lBHBe B YCJIOBll/lX lll!RpoRJIIIMIITa DOJ.88MHOI'O OT,llBJIB

IDIJI Pecny6JD!KaHcRol! 1111J1eprono~ecKoll 6011:l,HJ!qll oornaoHo paspa-

60T11H110!1 paHBB Me'l'O,lll!Rll ( 13 ) • Ha PBCymtaX l, 2 llpl!BB,ll811H pe

syJit.Tl:l'l'M DpraHIISllll!IIIHX DOKB.9aTeJl8!1 11eonel.ll$l'le0Rol! PBBIICTeB'l'-

BOCTII , a J)IIO, 3 - ,lllllDIIIB BOOJl8,llOB8JDIII OYDBPH8.TIIH'l'8. I'OMOI'elllltlB

poBIIHl!Oll CJIDl!II I ldORpo'l'll o6CJIB,llOB8HIIHX ~• ~ CpaBH8HIII[ o6o

J18,llOBaH8. rpynna IJpaRTJr<leCKII 8,llOpDBHX Jllll{,' 

lls llpllll8Jl8HHHX ,llaBllHX CJI8JIYBT, 'l'l'O ,110 Rypea cneneOTepam:JI y 

06CJie,110Ba11110I'O ROBTlllll'8H'l'a <lo!ILHUX m.ena 118CTO HB,llOC'l'Q'l'O'IIIOO'l't. 

J)IUla ~poB HBCDBitJIP'lBORO!I ~3BCTBBTH"Oft OprllllBSl,lll II llllO'r-

HOI'O IIIM,YIIBTBTQ OpraHOB ~ TaR, C!Dlll8111r6aR'l'epQJOtl!OC'l'l, 

KpDBB It~ oTfll,uoROl\118., TIITp l'e'l'BpolpJll,lll,IX llllffT8JI B Olll!O 

p0TR8 KpDBB, JIBSOIVO,llllll[ BRTBBHOC'l't. CYDBPH8.T8.ll't6 I'OIIOI'ellllSllpc>-



0,1 

0,09 

0,08 

0,07 

0,06 

0,05 

0,04 

0,03 

0,02 

0,01 
o,oo-_.._ ........... __ 

oi:lpaTIWI 
ll8.D'IBllaffTp& 

20 

1/. 

1/. 
1/. 

1/. 
1/. 

1/. 

IOO'/IIJI 

20 

<: 
, :i: 

1 2 3 4 5 

1 

Pile, 1, lleitorop11e ryll:)pa.u.m.te IIOJIB.98'1'6D B80119~I'l9CltDI pe8ICT98TBOCTJI 

opraBEllla 6o.u.BBX (lpollllllJWIOI acTIIOI AO II IIOOJI9 IIJPCB 0119JJ90T8pllllllll 

Ila OCII a6o~o - rpy!11111 000.1!9AOBllllllllX ~= 1-11 ltD.IIOIIXB - AOBOpll, 2-H - 6o.ln.Blle 
(lpollXB&UJIOI aoTIIOI AO .118118llllll, 3-H - 6o.n.H11e IIOCJl8 JI8118lll!JI, Ha 0011 Op)l)lll8T -

B8Jill'IJIIIII IIOK88&TU9lh 1- 6811'1'8pllIOl,ltllOOTJ, !CpOBII, 2- IIOIIIIJl8M88TepBB8 8JITIIBJIOOTl> 

OIIBOJ)OTD IIJ)OBII. 3 - TIITp ecrecniemmx 8BTJIT9JI. 4- Jlll30~ BltTIIBBOCTJ, 011.BO

poTIIII spoBII, 5- ooA&J)QBII& 11p011ep)l)llla. 

2 

% 
100 

3 4 5 6 7 8 

Pl!o, 2, Rl:ero'llllle 1101'11!l&T8JIII aec11e~eo110I pe3110TellTHOOTll oprallllsMB 6oJn,ma i:lpoa-

llll.n.BOI aoTIIOI AO II IIOOJI& IIJPCB Oll8JI80T9P811ll, 

Ila 0011 a6o111!00 - rpy!11111 000.1!8AOB8RBIIX ~: 1-,a ROJIOlll\'.8 - AOBOpll, 2-..11 - OOJ!l,Hll8 i:lpoB

XIIUl>IIOI aoTIIOI AO JUl'l911111l, ~Ii - 6o.u.Hll8 IIOOJl8 JI8118llllll, Ila OCH op)tll88T - B8.1lll'llDIII 

IIO!Ul88TUel : 1- ~D;IIT8p8aii lllt'l'IIBBOCTJ, 1181~0B, 2- 4'aroD;11Tap 11oe IIJIOJIO ael~II.IIOB, 

3- IDIAHO i:la11TepllUll.ll)IOOTII Bd~OB, 4- 4'aro1111Tep8811 BB'l'IIBHOCTJ, IIOHOD;IITOB, 5- 4'arollll

TepB09 11110.110 lalBOllllTOB, 6- IIB)tQC (lanepllll)l.JtllOOTJI lalBOllll'l'OB, 7- 1111Tp00IIBIII TBTP880JIJl8-

BIII T9CT, 8- pe8llllllll l!lllqllllOro up11D118BIIH CT&pJIOIIOKIWB It a;rroapl!TpOllllT811. 

'lal'/IIJI r/11 

CC CV 

CC CV CC CII CC CII CC CII 

1 2 3 3,1 4 5 
Pile .. 3, llou.aBTUJl IIIOTIIOl'O JD11111111ffT8 J 6o.nBilX dpollll8.n.Bol acna>I .. 0 II 1100.19 

0l!e.O0ffpallJIJI, 

Ila OCII &6cD;IIOO - rp7J11111 000.1!9J;OBllllllllX .11111. : 1-s IIO.IOBJIB. - AOBOpii; 2,,.a - i:lo.n.Bllt (lpo11-

:uauJIOI ICTIIOI AO .ltlllBIIJI, 3-.s ·- 6o.n,111e 1100.11 Hll&BIIJI, Ila 0011 Op)tllll8T • BUJl'IIIIIII 

IIOUS&H.ld 1 1- D80D,JDIIIU 811ftBBOCTJ,, 2- OOA8PJ181l118 11p011ep.-ua, 3- lg A O , 

3,1-JJ.9A • .,_ IaG • s-IsM . • 06oaeuB11J1: cc- 0111•paaTaaT ro1a>re1111s11p0B88-
iio1 C.lmJII t C. OJ11tp88TUT ro11:>NB11911J)OB8BBOI 11:>KJ)OTII, 
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B8.HHO!l CJlllltH II MOKJ)OT!l\ ypoBeHl, IgA B CIIBOp0'1'R8 Kp0Bll II SlgA 

B cynep!!aTaHTe CJID!ll II MOKpoTII. Ilo CpaBH8fllll) C npaKTl!'lCCKH 

:uopoBlll'.!11 ~ y 6oJllxlllX 6pol!XllM1,110n ac1'!0lt OTY8'18Ba llOHII

JteHHa.11 (fleroitRTap!laH aKTl!BHOCTl, !lel!TJJO<l,MOB n MOBOilllTOB no O'l'

eomemm l't mT51G\Y CT~Ol'tOl'tKa, llapsmy C 8Tl!l,l, Cllllll8BII - l}iaro

ll;IITapB08 'll!CJIO MOBO[IHTOB, 1!BJJ.811C 6aXTepHBllJ!IIOCTII sellTJ>04'1uioB 

11 MOBOill!TOB, 06napyxe1111 Hap:ym&Bllll l'tl!CJ!Op0.1(38BIICl!llll'O W8Ta6o

J!J18Mll .11811:xoD;l!TOB lq)OBJI no HCT-'1'8CTY II 1!1!31'tB8 ll0Ka38T6Jlll peaK

llllH JMolYHIIOl'O llpJIJlllll8lll!JI CT!$L~Ol'tORROB It 8YT08p11TPQIU!T8M 

00.Jll,IIHX. 

llpoB8.1(8BBll8 l!CCJl8.l(OB8JDIH, noaBOJll!JIII ycTSHOBHTl> 88.l(OCTaTOl't 

pima 4')aKTOpoB 381Jl11TH opraBIISMB. 6onBIIX 111¢el'tllll0HH0--8M8prll -

'18Cl't011 6pol!Xll8Jll,HOII acTMO!! OT BTOpll'IIIHX 6aKT8pB8Jll,BIIX lffll>eK

IU!I II pa3Jlll'IIIHX aHTIII'8HOB, mq>all8DIIB8Cll np1Do0'1118CTB8HHO B CHJl

&8HBII IIXTl!BHOCTll J11180D'.llM8, .l(~T8 IgA B SigA, IIBSl'tOII !IKTl!B

HOCTll l}\aro!lllTOB. 

B pesyJtl>T8T8 :eypca Jl8'18Bllll C Jl!)ID,!8B8H118M CD8.Jl80T8pam!II B yc

JIOBBIIX lll!KpoKJllll,ISTB COJl81U>ll811 JD.!8.l!O 118CTO OCB0~8HJ!8 6poB

XOB OT sacTOl!Bm8l'OCII l'IIOl!sol'O C8Kj)8Ta , )'}<8lll,IIJ8IIK8 06c011esee

BOCTII ,lll,[X8T8Jll,BHX cyT811 fCJIOBIIO-OSTOrel!Boll WfKP<l'llJlopoll, CHJ!

&8Bll8 IUtTl!BBOCTB lfflll>llianlOBBO-BOCn8JlllT8JIT,BOl'O nponecca B opra

eax .1(1,[Xllllllll , YJIY'llll8Hll8 ltllllllll'l8Clll!X CIIMll'l'Oi.18 T8'18Bllll 8a6oJl8 -

B8Bllll, llapJW C 8Tllll , Ba6Jm.1(8Jll!Cb !IOJIODT8Jll,Bll8 113118H8HBII 

llay'18HIIHX DOR838T8Jl81!, CBIIJl8T8.J!l,CTBYJlltll8 0 D0B1,1]]18KJIII B8Cn8Ill!

,f,11'18CKOII p88BCT8HTBOCTB 06cJl8.itOB8BBHX Jlllll• 

lloJIY'l8BBll8 .1(8HHll8 D09B0/IJIDT 38KJID'IIITl>, '!TO lll!RJ)OMllll8T cne

J180T8paneBTll'l8Cl'tOl'O OT.l(eJl8Bllll B COJ!8KOIIllX Olt83Hll88T 6.llaron -

PIU!TII08 .itelCTBll8, noBHlll8Xlll88 eecnenallll'IBCxYD p0811CT8BTBOCTb 

opr8Hl!s~~ 60.nma 6pollXIIMl,HOII ac'NOII. 
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,ll;HHAMHKA IIAP AMETPOB MHKPOKJIHMA TA CIIEJIEOTEP AIIEBTH'IECKoro CT Al.J;HOHAP A 

'IOHkA, ll, 8. • CHHJIOHkA, D, H, • DOTYHI', A. A . 

Pecny6JIKKIIHCKWI aJineprono rH'leCKWI 6 onbHKqa M3 YCCP 
.\ ,! 

Ha npOTR11eHKK 1986- 1988 ['[', n poeo,lllli a cb eire,D,He BHIUI 

pel'KCTpBUK/1 Teimepa-rypY ( C
0
), aT110C(j,epHOl'O ,1111eneHHR (I'n) ·, 

• OTHOCHTenbHOA Bnam!OCTH (%) e c nene oCTBJ.tKOHape Pec ny6nH-

KIIHCKOA Mnepr o .11o rH'leCKOA 6on bHHUl,I. pacnonoieHHOII Ha rny6HHe 

300 II e TOJIIQe COMHOl'O nnac Ta 1118.XTl,1, 9 Co nOTBHHCKOl'O cone

py,D,HHKa. 

YCTIIHOBnena onpe11eneHH8JI CTaCiHnbHOCTb K3y,ui.ellliX napa

MeTpOB IIHKpOKJDIJ.laTa, He 3aBHC/llll811 OT ce30Ha H MHKpOKJllUl8.Ta 

Ha n o eep XHOCTH, 'ITO /IBJIJle TCR BaJIQO,III ~KTOpow wexaHK3Wll ne

'186HOl'O 803)1eAcTBH/I Ha opraHK3M 6onbHYX npH c ne neoTepan HH. 

f opc,D.VK Cc.::Tei:Ho 1 r;ie HaXC;J.nTCi1 cne .. 1eo'i'e~antc:T;.t;ecr.;?e J1e

,ieGHHUlal pacnoncr.:en eo snaAHHe Ha npn.eo, · Gepery j:eK:: T-Acca, Ha 

l;;icoTe 27C- 32C t.: HBA y;:oeHeu !JCp11 ; BT1'oc¢epHoe ABBJ1ei;;1e e Te

<ieH;m ro)1a eaps-.pyeT e npe!).enax 730-760 L!t: pT . CT . , cpe,D,Herc

.noaa.R TEt.meJ:aTjrpa - +8 , 4°C, 0THCC5iT€.11bHaJI 8JI8i:Ji0C~ b - ~ :._SC%, 

CKOpOCTS )1BY.>:e~.rn B03J1YX8 - 0 , 2 - I ,CC M/ceK (2). 

B 1976 ro,n:; P.a l'Jl'JC;iHe 3CC '' e COJI/IH0~ aa.'CTS );I; 0'.lCT?OeHC 

nonae~'.HCe OT/).8Jl8Hlle Pecny6JrAKIIHCKOA a.nneprOJIOl'll'l8CKOA 6oll!,HSUH 

~;3 YCCP Ha 24C KOeK ( 5) . 

no )1IIHP.J,.'M pJl,!!8 aBTCpOB Ml'.KpOKJr.lUBT n0)138~HHX OT,i\8Jl8HZ~ B 

COJJOTBHHCKilX C0JieKonR.X ffBJtR.eTCR 0TP.0CJtTenbH0 CT86HJ1bHbl? .. 

8 n0)138J.<HOM cne:ieoTepaneBTl!'l8CKOU OT)18Jl8HV.V. Pecny6JiV.K8HCY.OV. 

eJJnep!'OJIOl'H'leCKOA CiOJibHIIUli wmpOKJIY.••aT xapanTepv.ayeTCII CT.e,!ll·D

lllv.1•"1 napai,eTpa!,'Y. : 81,lCOKOAHCnepcHYA aap030Jlb H8Tpl!li xr.opV.)18 B 

KOl-lqeHTpBUIIH 2 ,5 >'.P/ L:3 C nenll'lV.HOR qacTV.U )10 3 i·K11 (70-6C%) . 

V.OHll3aljHeA 6C3A;;X6 - S - 10 TblC . nerY.V.X H Cp€)1HV.X 0TphljaT€JlbP.b'X 

H nOJ!Ol<l!TeJlbHblX tlaCTllU H8 J c,;3 B03)1YXa , H1!3KOV. OTHOCY.TeJibHCA 

sn=ocTbl) ( 35-40 06°, %) ' CTaGV.JlbHOP. Te!.'OeparypoA 603,llj'XB 

(23-24°C) , cKopocTb ABK!<eH~R e03J1YXa He 6or.ee C,2 ,,fceK ; cc

)1epl!iafme KHCJ!Op0)18 20 , ? 06 .%, aTMOc:¢epHOe ABBJ!eHv.e 97,5-IC(,,9 

Kna (?50- 775 ><M PT - CT . ) , OTC)'TCTBHe ar.nepreHOB 11 naToreh'Hl,I)( 

MHKpOOp1'8HV.3MOB (1 , 4,5) . 

CTa6HnbHOCTb •'.Y.KpOKJIHuaTa xapaKTepHa II AJIJI )1pyri<x n0)13ell

HblX Bl,lpB<lOTOK H KapcTOBblX nel!lep, v.cnonbaye11blX A.1111 cneJJeOTepa

nHH (6,? , 8 , 9 , 10) , 

!8!eW,!YJ!:!. ~ ~e!Oc!l,Y~ 
l.lenbll HameA pa~CTbl 11en11nocb 113y,ieH11e napa.ieTpos 1:1:KpOKm:

waTa n DA3eMHoro 0T,11.e11et1H11 Pecny6JIV.KIIHCKOA aJIJiepronor11t1ecKoA 

60nbHKql,I e )1HHlil!HKe Ha npOTl!l!8HHH 19&?-1988 I' . I' . 

PerHCTpBUY.11 napSMeTpOB llHKPOKJIHMaTa npOBO,llllJ!aCb e>.:e,D,H€BHO 

rpa4)Ht1eCKHM cnoco6oM Ha annapaTax OTetleCTBel!HOl'O npOY.3B0)1CTBa 

( rnrporpa,t>, T8pMorpa4,, 6aporpa4,) B <ieTl,lpeX CTaljHOHapHl,IX ~yHK

Tax Ha ypoeHe 1 , B-f , O MOT HH.EHero COJIJIHOl'O nnacTa c e1,1ee11e-
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DY!fAJIIes OF IIICROCLl}(ATE PARAMETERS OF SPELEOTHERAPEU'l'IC 

HOSPITAL, 

CROl'ICA J ,1SIIIYOIIKA J.,POTING D. 

Stat'e alergic hos pi tel , Solotvino. 

During I 986-I988 dail.7 regi s tration of tempera ture/C / , pre

ssure/Tb/ and relativ~ humidity were carried out i n the speleo

therapeutic hospital at a depth of 300 metres in the thickness of 

salt' stratum on the salt mine in Solotvtno. 

It is proved that definita stability of the microclimate is 

imlependent on seasons and m.icroclimate on surface.It is very im

portant factor for the mechanis m of medi cal treatment of the org&

ni sm of patients. 

HH8M cpe,D,HHX eeJIH'lHH H rpatl>HKOB cpe,D,HeCT8Tl!CTV.lleCKHX OTKJICHe

m:A no ,D,Hll.ll 11 1rnc11ua,,; ro11a . 

Kone611H1111 aTMo$pHoro 11aeneHv.11 np11ee11eHY Ha pv.cyHKe I . 

113 npHBe)1eHHl,ll{ )111HHYX c ne)lyeT , 'lTO Ha npOT.R>ieHJm 19b7-

68 I' . I' . He Y.lteJIH l/8CTO CYllleCTBeHHYe KOJie6BHV,/I 8T>'.O$pHOl'O .ll8B

Jl8HK/I B 38BV.CV.>'0CTH OT ce30Ha V. l'0,1111. 0THOCHT8JlbH811 CTa6v.nb

HOCTb nonyqeHHb.'X nOK838TeneA n03BOT,/18T- TIOATaep)1V.Tb m.:eioc;,v.ec11 

B llHTepaT)'l)e ABHHJ,le 06 CTP.0CY.T6JlbHOt.l nOCTOIIHCTBe 8T>'oc¢e,:Hc-

ro ,o.a.anemu1 e coJjeKon.Rx . 

Ila p11c . 2 npvee.nelftl pe3yJibTBTlal V.3)'48H>'R c;:ew.e1.ecn<1HO~ Te>=

nepaTyp1,1 TI0)13e>'.HOPO OT)1eneHl!II . 

MK BV.,D,HO 113 npv.ee)l€HHYX )1BHHYX , Tet..'tlepaTypa B03J1l'XB OTHO

Cl!TeJ!bHO CTa6;1JibH8 Y. EapHHp0B8.Jl8 B n;,e!).eJiax 21 , 97;!:.0, 8 )10 22 , 52:!:. 

0 , II°C. lla.1160Jiee BlalCOKl!e nOK838TenY. Te>meparyp1,1 OT>'.e'leHY B ne

pH0)1 c anpeJIJ1 no ceHT116pb , T. e . e eeceHHe- neTHv.P. nepi,OA. Hru.m 

Ha6mJ,D.anacb TBY.J;;e T€H)18HUIIR K nOBl,l!Jl8nllll cpe,D,HecyTO'lHOA Te~:nepa

Typlal e 1968 rOJ1Y no cpaeHeHl11l c 1987 l'OAOM . 

npv. M3yqeHl111 nap&.eTpOB MHKpOKnH•:aTa npe)1CTaBJIIIDT llHTepec 

)1aHHt,;e 06 OTHOCV.TenbHOP. en8J<IIOCTII B03J1l'Xa, npe,11.coraeneHHb!e Ha 

pMC . 3 . 

llru.!H OTMe<ieHa onpe)1elleHH811 3aJ<OHO•:epHOCTb noeweHH/1 OTHoc-. -

TeJlbHCA Bll8EHOCTl1 B03)1YXa C io!llHR no ceHT1!6pb , nOl'Aa OTHOCV.Te.%

Ha/1 BJ181.iHOCTb Ha noeepXHOCTII HBY.6onee HH3K8JI ( 44-50%). l~aY.CH

lt8nbHOe noelalOOm:e en=ocTH on:e<ieHo e V.llJle- aerycTe Ha npOTlil!ie

HV.Y. c(e::x neT . 

YcTaHOBJ!eHHBII HBL'H 3aKOHOl!epHOCTb COTIOCTBBJ!RnaCb C pa3ID1'l

Hi,!J,'V. ¢8.Y.TOparn , BJIV.llllll\HllY. Ha ABHHbi! nOK83BTenb II B nepsyii oqe

pe)1b C pal5oTcR eeHTV.JIIIIjllOHHb'X )'CTIIHOBOK l:ISXTl,I 00. 0)1.~BKO Ha 

npCTllllteHV.H 1'0)18 B 00)13el.!Hoe OT)1eneHv.e nOCTOJIHHO n0)188TC/I 0)1V.Ha

KOBCe KOJiY.lleCTBO B03AYXa - 200 1,1
3 /w.H. npv. conOCTaeneHKM KOJJe6a

HHR Bn8!il!OCTM C KOIDl'leCTBOM npe61,1aalJClllX B cne.r.eone<ie6P.l:Ue l50nb

Hh'X ( KOIDl'leCTBO qenoeeKO-CeaHCOB) ycTIIHOBJieHO , "TO H8H60nbmee 

'll!CJIO 'leJIOBeKO-CellHCOB 61,1no B HDne- ceHTRCipe, 'lTO CO'leTaJIOCb C 

nOBbll:teHKeM OTHOCHTenbHOA BJ!aJrnOCTII B03.IIYXa (pv.c . 3) . nonyqeHHble 
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JlBHHl,le y,<aaa1saDT Ha ao3t,:Ol!Gioe BHTponoreHHce ,nencTB11e Ha Kone6a

Hllll BJiR.."iHOCTH H Te1.mepaTypbl cpe)lbl COJieKoneA . ABTOpbl He .nenam 

OKCH4aTeJJbHliX BblBOP,0B , KaCru:>c;HXCR npi-ilfflH U Mexrurnaua nceweP.UR 

BJia'itHOCTII II Te:mepaTypbl B JieTHHe MeCRl.lbl H C<iHTaDT 3TO ni;e,o.:,e

TOM ,naJihHenamx Hccne,noaaHH!!. 

ffl!l.C£K_Jl~T~~T::'.!)~-

I . rop6em<C n.n. Bm!llHi!e A:IIKpOKJIIIMBTB COJIOTBIIHCK!l:< COJieKone!! 

Ha Tet;e:;;:e 6pCHX:IBJlbP.J~ BCT~.!,I : As-rc;;e-; .,n11c . KBH;\. 1. e,n . P.a:,·K 

(I4 . CC . C5) .-.'i., ISc2 .-I6 c . 

2 . 1';:a:r;eHK(; H.C., Catoe 3 . A.//Cco6eH:;ocTi: i,~xpoK,1e.,:aTa cOJIRP.alX 

wBXT E nccerne CoJIOT9irnO 3aY.apnaTcKcR ot..1acT~i//3.,n;rn;;e (.'.ZK

pcKm1::aTa CcJIUTBViHCY.ViX COMH!::r.< maxT 3anapnaTbH r.a C:OJU,H:IX 

6pCHXllBJlbHO~ aCT?.OA.-n)(eB:3,nopoa•R, IS72 .-c .27- 3I . 

3. Kll3aP.cx><fi D.fi. ,J;ill,v.,rn a.A. , J;e,s1<c ll.C . v. .i.p . //i'eo.nor:s,;ecx~e 

acneaT;; cner.eoTepanm, ( Ha n;muepe neqe6HcA DaXTbl noc. Co

JICTBllHc,SaKapnaTcKoi o6nacTv. ,YCCP). - Hoeoc11611pca , I\?t6. - ?9 c . 
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7. Klinko K. Analysis of physikal , chemikal factors of the Gomba

sek cavern.//Int .speleology cong . - Olomovc,I97) .-P. I88 . 
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9 . Skulimowski Y..Behandlung der br onchial Asthmakrenken in der 
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IO. Spannagel K.Die medicinieche Wirkung der Kluterthohle auf 

des asthma bronchi ale und die chronische bronchi tis . /Jahres

heft fiir Kerst.-u.~;hlebunde,Miinchen, I96I.-P.28. 



KJIHHl.P-IECKA.H 3<l)<l)EKTHBHOCTb JIElJEBHOro ,ll;EPICTBH.H MHKPOKJIHMAT A COJIEKOIIEPI 

\fOHKA, R. B. 

npose)leH 8.Hll;;;<3 KJlllHlll.leCKOA :$peKTll8HOCTll cnene0Tepa

nm1 E3p0C.r.l,I){ OOJibHl,I)( C xpOHHl.leCKHII 00CTPYKTIIBl!bll.l OpOHXIITCM 

II 6pOHXll8.JlbHOA aCTMOA npowe,lllllllX ne1.1ett11e 8 ycJIOBHl!X MIIKPOKJill

uaTa COJI.f!HOP. l!J8XTbl CcnOTBHHCKOro conepy)IHIIKB 38 1963 - I9b6 

rr .• 

YcTattOBJICHO CYlJ\eCTBCHHOe BJIIIRHIIC cnene0Tepam111 Ha KJill

Hlll.leCKl!e CIIJ.llTOL'bl . cjlyHKUKJl eHe!llHero ,!U,IX8.Hlll! II COCTO.f!Hlle 

OOJibHblX . Hru16cnoWBP. ;$peKTIIBHOCTb OTue1.1aeTCJ! y OOJibHblX C aTO

nl!l.leCKIIIJ TCl.leHHell Oone3Hll , Mettee BblpBEeHa :$peKTIIBH0CTb ne-

1;e1rnl! y 60HH'-JX C rop~OH038BIIClll:bllJ Tel.leHY.eM 6pOHX1l8.JlbHOR acT-

C,u..1-:,:L U3 t::?.;:6or.ee ~er.T;:!!t:1:.':< 1,:eTC)tOI! Ee?_-!e)l:~Ka.L:eHT03HCr:: ne

liSHi'.R G,:or.:WaJlbHCn acT~~ (EA) RBMeTCR cne.,eoTe;;a.,1:R 8 yc.r.os1:ax 

1.:,~KpoK:;~il·aTa coru1K!:1✓: maxT <= ,~ 1 3) . JJ-:cr:tu:crier.:ru:.;u ~aeoTBJ.'.i! no.a,T

ee~7.Jae-:cn ncJic~ ~':'er.~ss:; TffpanceT::G:e::x;:!'! zj4:er:T Ciler.eoTe~mu: ,: 

~aCKi)!:lT~ HEKCTCpHe CTOi)OP.":il t~eXa.Jfi-'.3f~a r.e:.te6xc:--o J1,eRCTBHR J..;!Ki)OKJ!H

J.;.a'Z':l c:::.1.nffa"X ·?:£..::-: Ha Go~bH"~ m-:;t?1-:1.v:cm-!C- 33Eiic;:: .. on <;cp'-!OR EA 

(4 ,5) . C:i...,ru-:o ecno,;se aTon::1.1ecx~?. , co1.1aTar.~~on 1: ~opLcH03aa11cm:o~ 

¢op;..:a:•a e:qe He f~:r:: cG:ienTOi.: cne4::ar.!>:-n::: r.~: . .-:c,::.cLarn:~. 

,G. .. 1R ~e:1eH::11 nccTa:u:e!iHhf.< 3a,i!.a4 6=n•~ n~cse,1.exs K .. '!}:rm4ecKue 

ttaC=.:,!les~:F. 33. 223 th:>noffcn·a EA ;: c HCP.!.le r.e·-1e~::11 a cr.eneocT~:~cr.e

J:e ?ecr.:,·Czrna.1.:cxcn aJIJ1epro.'ior~:4:c:<or. fcn&Ht:uY . Kr.;:1-~;:4ecK;in p;1a.r

H~3 OCH~EHO:-"C aa~c.,e~a..Ht;ff CTaE:i::c11 Hll OCHCEaH;:}l l(J:acc;,.;:~h'.3U,Yi;: 

A.):.).z.~ ;: n .K.EynaTCEa (Ig6S) c :,tiC'i"Ctt ,n:nc .. 1se~:!I . nt=e,.lCTae;:eHHSX 

r . c.. ;;;;1~cee2~; C i\i64) :; A. r . 4; <1a.11:c.-ca: (1985). 

Jee:.: ~":Ji!>t!bCA npcec,J.;".;;:cb 6::c:;z.:.:r.::.iecK~;e tii::cne4oeaHnR aK•n:aHoc

TI: E:;cria..7.:-re~1bHor,; npcuecca: c:ia..icac:e t<;:crioT:.: , n:iCJia.R n q_e.'ic~

:-:a-q ¢oc*e.iraar..1 , C-~e!?r:TZEE:!'-: e:e .. 1,K 1 (;er1.1<i: 1: C!e .. -:Kcaoe ¢i::an1.tmt . 

r:;.;: C~€!-::i<e COCTORHi:ff T- i: C- C½CTe:• ~T.:~c.._;;;7cc .}"Ql1TSBfuiOC~ 

cTiic,1ene:-:::s c:-.. ~:a·p·!=:-a K~.7.:~e::::Tea T-r-:;:eT:?;i {:- ::::.;~) , T-Tec¢;;;:.,1;•P.

:rjec-;-s1:i:-e.-:=ir.:.x ;: T- TcOi;;:.r.,-~:f-!i=e3;:::T-eHThE\ fi.-:eTon , peruG..t;n.: e: .. 1a~Tc

cGi:e.3oea<;;;l'! e oneT Ha 91:~ore:, arrJIDT::r.aH (?.&T.~ c er;.) ; B-K.ieTcx 

{DC-;-'Ci-i:) 1 KCP.L;,eHTi=att;:n >g.\, Vi&.i , t:gC, B pee..xu,:;;1 H~JJJ'HOPJ:!Myal:~ 

nc ~a~ii-::; . w.pn:,1inp~;x lit.:M'ftfr:VA «o~.urne!':cca C.Jfii) . 

TS.K:le on;:e,D.e,;P..r.e.cb K0pTV.30Jipe3:1CTeHTHM ¢pe.Kl\V.R nv.r,401111TOB 

(KF~,:) no B.11.[wi.KOllY (19?2) e HaweA IIO)lll9~K~III: (6). 

~!fK[\HJl etteJJHero )1!,1)(81-rnR 011eH11eaJJK no AHHBllHKe nOK838Te.neA 

ffJl, ~llr , 00i3r/li.EJI , !,!~5-50• ~-75• ~5-65• m1eB1JOTB.X01<eT

p1:~ B,'.lCXB II et:;1CXB . Ece 11cc:.e)IOB8.Hl'.R no,D.Bepran:icb !!T8.THCTl:t1eCKOI! 

o6pa6cTKe . Paa.r.u-.w.11 ct1~TaJ1"/.Cb )IOCTcee;:t!lll.!11 npu PLC , 05 . 

Eo.r.bc."bli! CiblJlZ pa3)1e.r.et!!J Ha 4 rpymru: I rpyr:ny cocTaannu Go.nb

;iae aTom:1.1ecaon ¢op,.:oA (AEA) - 32 eonbH1,,"lC ; n rpynny - GoJibl!=le :1H

¢e1<11~0HH0- 3anzc:ll.!O!l ¢op;,.oR 01EA) - 94 Go.r.bH!iX ; Iii rpynny - 6cnbHble 

c Hem~eKl.lllO!f!fO- v. :1!!;er.11~0~0-3aE::cm.;on ¢op~:oA (CEA) - 7'2 Conb

Ht:JX. CT~eJibfiYll , I✓ rprnn:,: , cccTae1:Jn! 60.nbH:1e , ,o..,uTen&HO npr.Hm~aD-
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CLlRTCAL AFFECTIVlTY or IIICROCLll!ATE TREATMENT OF SALT MINE. 

CHOIIKA J . State alergic hosp1tal ,Solotv1no. 

Cl1n1cal affect1v1tl of edults patients with chron1cal obs

truct1v1s bronch1t1s and bronchial asthma who were treated 1n 

conditions of m1crocl1mate of salt mine 1n Solotvino during 1983-

1988 1s studies hire, 

Positive influence of speleotherapy on the clinical symptoms 

and tunction of external respiration and patients condition are 

s hown.The Jges t affectivity is fixed in patients with atopi c 

bronchial asthma.The less is fixed w1 th steroid depend on asthma. 

Q!e r-op:cE&.i-::>~oe n1=e1:a;a-r:i: (fE.!.) - 25 6onb!-'..l£~ . Cpe,mi HaCJi\i,aner.:hl:, 

Ha,·:; GCJibH!DC lbl/10 Ii4 uyr.1.1v.H (5i , I%) 11 109 i;:ett:;i:IH (48 ,9%) e 803-

pacre OT I8 )IO 65 .r.eT . 

GcHCBHbt":.; r.eqe~Hbl.: ~Y.TO'f:O?.: 8 Hru::eP. weTO,l!J1Y.e c;:y-e:rn 1-:m,pOi<iIH

~•aT con.RHOA lI:.aXTU ~ s Co.r.oTaY.P.CKOro COJiepy,t.HHKa . ~.:mq::oK.r.m.'.aT cc

JIBHO!! ?::11.XT:l xa~SJ<Te-;::1ayei:-!'!P. c;:epyv~:;.:v. nai:ru!e-rpan! : Te~ nep3.T~a 

eoap.:,xa - 2i -2J ,5°~ , OTHOc;:-:e.7hHaJl 2;ia;,\HOCTb - 3C- 6C oc.%, CCJ:i,ep

sam:e a:ip;>30JIR - 2 , 5- 5 , C y,:-/i:.3 ' HCll"tleCTBO 83pC30JibHHX 48CTV.l\ )10 

3-x llK'.' 'Ii-ill%, conepeatt.:e x110;:1:,11B r.e.T;>i<.R B B:lpC30T.e % - ICC!; 

cc
2 

- G ,C.¼ ol .%. Ea.i<o;epv.a . .-i~EM ofce}.ieHeHP.CCTb - 7(- iCC, :.::;:K~o:;r:

ra.Hi:Jroe e I 1,~3 , w:-c npi:paE!·rncaeTC.R K cTep:~.iibr.S~ ycnoav.m:. np:!-· 

lie?.: cTc~·TcT2:·e,:- naTcre~:Ha.R :.:;:!<~c(!;JiO?S- 11 m:ec!-!eebie r-;::6x:: {5) . 

Eonbt-!h.."" t HaxO;li-iBilfl.J...CR no,n Htui~M H&6Ji1),JJ.eHHe;.~ H83He.1.1anc.n KYl)C 

cne:.necTe~ii}I I! n:0.1ii\ieCTB8 2l.-22 CCa.HCCB. J; .. m:Te.'lbHOCTh ceanca 

cocTaav..;a OT 5 )IC 12 1.1acce . Ecnbl!blM f'EA cneneoTe;,amrn npceo,w.nacb 

Ha cjlcHe rrpv.:, exeHlrn rcpr.:OHaJibHblX npenapBTOB 6e3 ctt1:;;e~IIR HX )103;:

pOSCK e nepeol! no.nce?:He ne1.1ett11R c nocTeneHHia: ctrnaem:e11 v..,H no,:

r.on OT1<ettol! HX K KOHI\Y ne1.1eP.Y.R C 11enbil npc¢11J:aKT'.:KII "C:tH,llpOUB OT-

~Jl!!,T!T!!, 

6 pe3yllbT8Te npoee)leHHOfO net1eH1:fi y GOJibiJ:IHCTBa eonbP.!,,'X H&C-

TYll'"'o' 3Hat111TenbHOe KJI11H1tt1ec,:oe y .r.ytm:ett11e . TBK , cpe)IH11n npo11ettT 

nonOl!Y;TeJibHOA KJIIIHHtleCKO« )IHHBlll!Kll CHllllTOi.:Oe y lOJibHblX ASA COCTB

Br.Jl 97 , 7!,, y CionbHllX HBA 92 , 4%, y 6onbHY".< CEA 9I , I% Hy 6onbh1,IX 

ri,;, 66 , I%. 

no)I sm:RHIIS>' cneneoTepam:;1 !lllOIICXO)IHJIB TBKi.e nOIIOl!GITeJibHM 

)IIIHBl.'V.KB 9YHKI\HH &Hellliero )lblXBHHII y P.BGJ!l),D.aei..'1,0( P.Bllll 60JibHblX . 

~ocToee~HO noebl'.J8.J&!Ch TBKY.e nOK83aTen11 KBJ< ~ 1, HH,lleKC T11~0, 

~5-GS• llHCBUOT8.XOM6TpY.R ei;,noxa. IlpBKT~l.leCKII He H3UeHRJIIICb no

K838TCT.'A ¢},"HKl\,m eHel'.IHero )lbll(BHHR y 6onbtn.-X f'EA. 

Ta;:;;e oCHapyseH1,1 88l5Hb.e 113c:ettew.1a e T- 1< r,.. c11creue 1uc.ytt11Te

TB . Ilc)I BJI:-IJIH"Ae~· cneJleCTepamm npCIICXO)IIIT )IOCTCeepHoe yeeJt111.1ett11e 

CH't..aeHHOro CTP.CC'.ITSnbHOro Kom:~eCTBB T-mll4011v.TOB y ecex rpynn 

6onbHHX Cc 52 , i-54, 5% )IO 5g ,9-6I , 4%, FLO,CI-0, COI). YcTBHoeneHo . 

TaKae )IOCToeepr.ce yi.:eP.b□ew1.e T-cyrrpeccopoe y ecex rpynn 6onbHl,I)( 



~t?.:.; 2 :lTECC:'.TC."";:J:-fclX 1 T3.K ;1 9 Q.~CC.";:cT!-:0.'Y.: sem:·-t;:~·a.'< (iC,5-i5,~ 

np: 2C ,~: ,2% y Kor.Tpcm:t, Fl L ,Cl- .:. ,cc:) . Jc;.. E.-::nr:::zr. cr:er.eo~e

po.n:!}: Ta.~:~e npc:rcxo,c.:-:T ,n.ccT:n~e~!1~a ys:e .. 1::GeF::e r:c..-:::!.ieCTEa T - T€~

f!!.rr.::r.1::,·scT6:..:Tem,H::r.-c Jil~:'¢~u;:r:o'fli y ecex t!~~~:,n~·:.;: . 

Ci;es::EE.Ji ¢l'HKl\:iOEaJl~f!;, ll aKT::e;;ocn T-r.::~"¢;;,i;,.-rcr. nc .i'ET..'i c 

,;r rl, yc·nn-!cr11er;o ,n.ccTcee-pP.oe C:-!Fif.l:e~;;e JJ,a.1-:.:1orc ncr-:aaaTerJi y scex 

r~r:n ~:1ibH'2:: (3I ,CZ-53 ,S% n~;i 63, i±G ,~% y nc?-Z-:-;::ru:. , FLC ,C.I-C ,C(,l). 

ioc.':"e rrpcee)leHHoro rie\l:el-!t1R HacTynaeT scccTaP.~E.:errne ¢.YP.H~~:m-!aJib

non aJiUi5H'OCT:i T-nm-_:¢OU.iiTOB y ecex ~C.r.bP."01-X , 3a ~~CK,ilJ\lEHY.S>~ f~.'Ib

'li:( :..:E:i , y iiOTcpoA .na..1·rnblft nCK&3aTeJlb npaKT;1\i€Cn:: 1-:e 1:3?J8H)'. .. 'ICR. 

(S5 ,Sti , I%r.i11 53,?;tl,1% JJ.C ne11eE~R), 

Y <!ol!bl!!>'X scex rpynn ,110 r.et1e?-r,rn oT1..et1aeTc.s JJ.OCT::>septtce cm:

~:e,rne KGl!l\EET;>aJ.tlm .i8., Cu , ?C-C , 91 r/11 npi: ;: ,S5:.v,C5 r/n , PLC , C5-

·,, 0I) 11 IgC (II , 2- I2,5 r/n np11 I5,6;!:C,4 r/.1, FLC , GS-C,CI) , HO 

r GlioKO y 6CJJbl!b1lC ID o-ri.te,;ae-rcll ,11oc-rosepHoe yee1mtte!!'~e Ig4 no,11 

E.1l!l!H~e:.; cm;.r.eGTe?SJlH:1 (i2,~C,9 r/Jl ,II;;) 15,~C, 3 r/:i K KOtuzy r.a

<;eHl:.s , r /..C ,c';J. Y CC'l'aJibtlliX rpynn eo..1l>H1'l< Ha(mo,::,a.:RCb 'reli,ll.eHl\1<11 

K yeeimlleHmD Ii)( RO~ell'rpa.l\1111. 

[lo ffillll!i.t ,D.8.llh'lA!, l!all6011ee 31iCJIYZIIBQDl~UI Bmn.:&lMII noKa38.TeJle~, 

no ~o~opow.y MO>,;HO C)'~ll'tb 06 ~ttMEHOCTII npoeO,O.Ri.tOA cne11e0Te

pam'.K y l<~cro 60J!blH>ro .REJUIETCII KO.'!MlleCTBO K0pT11301fl)E!3~CT€1!T

riOro ny11a IIK~,f;o~HTOB nep11:ep~<rec~c A Kpo~h• C 0,1\HOII C'!'O~OHl,I seJIII

IGll!a 3TCP. cyer.ony,lJUIIUl Rt 3t0l111€'t CYJJ.!l'!'b O CTEneHII BKT:IBSJJ.111! 11!<

~"llnOII CI\CTetlbl, a C ,o.~ro~ CTCpt>l!Y l!j"BCTBi,'l'~llbHOCT~ KMl,YHOKOtme

TEHTHYX KJ!GTCK K BOO,llellctB~t:I l!Q HIil< ropwtlHaJlbHliMK npenapa-raw-v.. 

!lai;6oJib~ee yee11~>ref.v.e ~n nepe)I. ne11ett11eM yc~&.HOelreHO y 6onbhV.< 

a1:em,:ieci;oi1 ,top110~ 5.\ (7i-,t~; .~). n,nl llh~l<l\UCf.Hv-3&.Bi!C::i:cl! II 

c.',;e:Ja.'i1!C~ cj;cpi.ia.'t li,,\ yt;l!AalieH~:e ~o lli.:ie ~ OC00eHHO, pe:11:00 Yll£

jj\ljeHv.e lG'~J suautllO y Co.:blnlX l"I:.\ (C.I , 5;t,1 , 5% np11 62,¥ ,\.'J Y 

Kw.t;:oM, P[C , C<.I) .. no;i. ll,'G!lOl.1€1,1 Jl!!ll!!lmR OTHOCHTeJlbH!le llell111UIHII 

tu'~~ ~~cto~ep~C CH"h!Ul'l'C~ y J;CeX rp)tm 6;)JlbH1,1X , KpOMe 60.T,bh1'1X 

11,,\ , cp..q·ai:c ~- 6CJib!!l,.'X i\BA Oh'll np~i::.111:n.'OTCR AO B\?Jllllll:I! KOl!T,>OJlJI 

(00,2~2 .~~) . 

n .. m1'el!liR )u-;wepem;;;~clla.'!fi;,10 cne.11eorepatn;'!l c!c 1JbHl,I)( e 3aellcK-

1.ccT;: CT ¢q:n, 1: ,ia:i"' tei.ettrn 3a6cnetalll:R, Hau: o~Hapyis:eHo Blipa

'Js:t.-n:-1ce n~at.R..~E~ cnetie:oTE~arit:t~ P.a ;t;r;:r.t,tc:ac)t1-:e c;.~..;nTCt-"N 31!.<!0JI€S::unrn. , 

?:i,ttKq,m 'aHe~sro ,D.b-'X8.h'Y.li, noKa3aTc,'ill C(:~'JtJ'J11!';{11ecKKX II 6HOX;!J.;H

t.{EC}HiX ACCiieJJ,ceal-:dt ~.( CCC!'.O!iP.t~~ ").~~1iM°Ch ... CHCTE} H y <SOJibHNX Ot\ t 

IITO ce;1,c;eTeJlbC!'~'2T O 6b1CCKOP. TeF4tneJ;'tl!\1€CltOn ~KTl1BllbeT;, ,IISH

l<CtO ~eif'c,11a t.eliem~R ( Tac:.,. ~IL 
Ta~~ I . 

~kli!el!CCTb cne.ieorepa.n;rn t!Mblih'X C ~~millHl,2'11 
(;o\;Wlll ll 6,\. 

~~ I~~ ito.r.~1101 Pe~~ '1~e!llla 
Atoro i Ol!bHb'X ! 3Ha'iriT,yJIYll-l ~e! 3 nepe1<_eH 

1 ! <i1em:e t ! 
! t !aiic .:J i =~~c~r ! ! aoc . ! ~ 

I- AEA 32 8 25 23 'll l -4 96 
il- MAf:J. 94 I4 14,6 ?2 ?6,6 8 8,6 91,4 
l• 'G&\ '72 9 12,5 55 ?6,-4 8 II ,1 66,9 
;.t.,--t:§A 25 1:Z 68 8 32 00 

iSceN~ .223 3i 13,9 166 ?5,3 24 l0,6 66,I 

'143 ~ee,11eHHllX ,118.HHl,[l( BH,D.HO , IITO ll1Ut6onee ajxpeKTIIDllblM tuno ne

'leime ~l,Wl( atonll'leCKOA ¢op11~A - l rpynna, H€CKOJlbK0 HHae tun· 

~ltl' -1 fSbbHllX [l 'II Il rpylll'I H OniOCHN!JlbHO Hll3Kl!M o¢4\eRTV.BHOCtb 

cne-,1Mtt~II y 60JlbhtlX IY rp_ynJll,I - 60Jll,lilll< C rOpMOJi03aBHl.'llli ~

'lfeMKeN ·ts<»le-3tw.. 

[lp~ al!8.Jlil3e rrp,1\ll1H Hll3KOII ~KTl1SHOCT>I Jie-<eP.IIR ycT8.IIOB.r.eHO , 

IITO y <!OJ!bll"1l( fl-lli-IY rpynn B 3C-5C % CF.l~~e.es Ha6J!D,JJ.6€TC~ cne;;eo

peaKl\Hll , npOR6JIR!Jill!UlCII B BH,lle Y'l!lllleHKli !1pllCTYJlCB Y.Q.YUlbR, YCHJIBHHR 

tia11-"U\ H OT):t6JiEH',Ht MOKpOThl. ;:TV. cm,:nTCNlJ xyrmpoea.nv.cb 'ACnortH1;Te .. 1b

HW.: Ha3Ha11eH11e1A 11e,u.11Kru.:eHTOB, npeKpallleH!leu cneneotepa.rr.rn , yeenv.11e

H11e:,c ,D.03~p0BCK c:;-rctL'lOrc np¥.8}Ja f.!e,'t>!Kll:!eHTOS. 'J <!O.r.bHb.'X , )l.':IITeJlb

HO npV.Hl!"B.DJ;l<)( rop1JOHaJlbH!,18 npenapaThl , OT:ae•1aeTCR OTHOCIITEJlbHO 

HBKlOJiee H::3KBJl 3'!,j:~KTY,EHOCTb npceo,nV.MO!l cne;:eoTepam:v., IITO otl,ac

HlieTCR CJIOiiHOCTbll II He,D.OCTaT~IIHOn ll3y'ieHl!OCTbD OT,lleJibHYX MEXa.'!:!3-

l'.06 na-roreP.e:ie. 3TO~ 4>op1,.1,1 6A. G,IIHa.~o , np:i.:el!RII e KOb'T!.r.eKce co cne

r.ccTe~::e~ r cpl:OH~'Jbh'l:le rrpena?,al'hl B KllY.t'...il\ieC!<H:· ·~;4eKTIU!H!:IX )J.0-

3e.x y,11aeTCJl .ncf;1TbCR y 6o"% 60JibHHX noJIO:l:l!Tenbh'l,ln 39;SKT. 

!H !H . .!i l!: 
Ha:n: ,D.al!Hble no IICCT.8,IIOBa.'lHll creneHlt aJCTHBSJJ.Y.I: HU(ym!Ol! CHCTe-

1..1,1 nc;;a3ar.;1, IITO HOpi.:am;3a1111R ee a.~Tl:BHCCT!'. wc.:eT RBJlRTbCII sa;;Hen

.::;u. i.:exe..'!JIS.'\!O!l net1ef P.cro ,D.6P.CT$!R w1Kpo1<;n:i.:a-ra con11= l!l&lCT. Bile 

ec,;,cro cc:.w.eH~R , HenocpeJICTBBHHCll npllllllHO!! Ho;:,..a;u:3&.l\11:, 3TO:t al(

TIIEHCCTI! IIEJUleTCR CHli1l'IIHY.e aJIJiepreHHOlt CTl<lzyJIJIIIV.H iu.,wyHHOI! Cl!CTBl.'H 

B CBR3V. C OCO~HHOCT!ll..'l< COCT8.BII ee B03JI.Yli!HOll Cpe,!Ui - ee l5e38.J',Jiep

reHl!CCTbll, a Truo.:e yeeJ11111eH11e 81,18€,lleHl!ll l!OKpoThl 113 ,D.J,IXaTe.,1bHl,IJ( ny

tell fOJlbllllX . Ii KaK pe3yJihTaT BWCJllllleHHII II.Jal CHl!aeHHJI IIWl)'HHOro we

xaH:::11.:a noepell,D.eHllR TKB.Hen - CH►?ZeHlte II l!HTeHCl!BHOCTll nOCJl!!,llCTBl!R 

3-rorc nospe3,tteHY.11 - socn3.Jll!tn111 . Bwec're c re11 , HB.mll A8.h'Hl,IE! noxas1,1-

eeJOT, QTO po.r.b pasnitinmx Henocpe.ac'teel!l!llX npi:111:H e HOpl!8-Jlll38J.IIII! a;;

T!leHocT:: m'!zyHHoll CUCTel'.11 II C'teneHb :lTOR HOpi.:aJ:v.38.J.11111 pa3JIIIIIHa y 

60.llbllllX C '()a3JIK~11 cj)opM-8)111 SA. 

TaRIO! 06pa3oi.1, c~ Bee Alll!Hlre 06 .~KTIIBHOCTII cne,more

pamllt , .IIOllHO ROHC'l'liTlfP088.'l'b, 4'1'0 cneJ.eOTeplllll!R IIBJllleTCII O,D.IOOI 113 

Ha>l6Gnee 3¢:,&RTIIBH\lX );etO,D.08 Hei;e;i.,rnru.eH'l'03HOro .ne\leHIIR 60JlbHl,[l( 

EA pa3Jlllt{h'l,IX cj)opi.: . [lpu11ew ~KTl:BHOCTb J!84eHtlR npruio 38.BIICIIT OT 

9(lpl.'ll II CTa,JUlll pa3611TIUI ~. 

CnHOOK Jll!'repaT;y,;hl: 

I . ropl5eH!t0 n.fl . 2¢1:eKTIIBHOCTb Jiel!eHHII ISOJlbHliX CSpoHXl!IIJlbl!Oft l!.C'l'

\.OA B COJ!llHYX maxta.V/.• aTepmuThl R YTI llcetOl>3HOIIY 01,€3,1!,y 4>113110-

TCpar.esTOa t! 1<ypoptonoroe. :..i. . , l>;J7?.-c.279. 

2. b;a.1tc 11~·os C.)).. W¢eKTHBHOC'tb .r.ell€Hilll 60J!blil,IX 6pOHX!:IIJlbHOI! ac'l'

L:OA k1!KPOKJll:ll6'l'Ol.l COJlftHYX ma:tt// BltJ11111lle loil!RpCK.JIIO.!Q'ta Co.~OTBIIHC

l<MX COJI/lllli"~ maXT Sa11apnaTbl1: Tpy,1U,I I Hay'iHC- npaKT. RO~.- lrnes , 

"3,o.opOsbe~lS72.-c.3I--3d. 

3. TopoxT\!H u.,n. Pe3yllb'l'aTH peatHm:Tlil\llH 60J!bffi!X 6potcrnaJI!>HC!I acT

>,;OA e yCJIC6t<RX IIY.KpOl<Jlll!.:aTa CCJ!!tllb!X ;;ia."(T V. i.:exru;;;3,: ere ,u.eltC'l'

enn/ /tl\iMj,'HOnorv.R ii aJJneprhfl.-IS'iS. -Swa .. i3 .-c . 'iI - '<6 . 

4 . T3pc:m:H l.i .;:.. Cner.eorepannl! B CC::,?//.Je.T,;,p. K :iw Ececooo;iot,,y 

coe3.11.,· ¢"3;1orepanesTOE 1, K;y,;op-rcno~oe . Te-3 .JIOKJI. ( C<:1111). ~ . ,

ISb3 . -c. 6C-oi. 

5. Tcp<:xT::H l.i • .I;. Cne.rreo-repatn;lt <:onHl,l)C tpch-x.1anbHon ac'l"l:oh .-li;:ea , 

"3,u.opcsbe",IS6? .-c.I6-23. 

6. 'ioHKa fi. E. ,Cm<lloHl!a i'.:.l,i . ,'foHKa O.IL ,non ll.Jl. lceTo,u. onpe.nene!IY.R 

ltOpn3C.npe3;iC'l'eH!'HOA ¢r,iru,14-:t11 ~TOB B l.'.llKpooGi,el,l'.BX//]a(;o

paTOp!loe ,11er.o, I9b8,-1.llC. - c .29-3I. 
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OTl);AJIEHHhlE PE3V JihTAThl CIIEJIEOTEPAIIHH V BOJih HhIX BPOHXHAJlhHOPI: A CTMOPI:, 
JlCHTEJIEPI 3 AKAPIIA TCKOPI OBJIACTH 

nllx, e. e . . qou KA, "· e. 

Oyorew 1U1KeTHpo88.HHR Hayqel!li OTAa.ne!Olble pesy n bTaTU cneneo

Tepa!IMH y 250 llHTeneA 3axa pnaTCKOA o6naCTH , npOXO)lHBIIIHX neqe

HH8 Ha np0TRJ18 HHH 1983 - 1988 rr . a Pecny6nHKIU!CKOA anne p r ono

rHt1ecKo A 6011bHHl.le . 

YCTIU!OBneHa BMCOKaR aoWieKTHBHOCTb cneneoTeparutH B 8 TanHON 

neqeHHH 6onbHWC 6p OHXHaJlbHOA acTloM, np Ht1eM acW,eKTHBHOCT b y ee

JIH'IHBaJIII.Cb n ocne n o eoropHblX Kypcoe net10HH11. 

3a.apnaTcx;;~ GCi.r.s;.;,aso'!';tc.1 , Facny6n;,KIU!Cna~ a.nneprcnoratJecnaR 

Ccr.~1mua ;:3 ~·ccp. 

Cnci:c:.Te::an;:p, npi·:JdS;-!.riS'I'CR A~1n .,":e'-lCH;i.:t CS:c,-:~r.ci:'\ CfCH:G:anbHCC! 

acTi·c:I e c.:;c: c IS66 ro,4:1 , t<c:-,c,a r.a ::.axTe ::\::. Co~::>T!!V.P.c:<oro f'!C

!.epy,1!.~::Ka (n. C:,1JTE::Hv 3a,ai;na':'c,c~ oe!nacTZ) (wne. o~rn.Y::sua

Ha 2KCnep::'eHTa.,~Ha.R. fO:tbH;::..:_a ;:..::~ ne~e:1n1 C:CF.bl":.:.'"X C l!.J!i:.c;r::t.t.C

lCJ~.i;: 3alc.::ai:!a.~:1.?.; :: c~=-~oE Jl:.,;-XaH;:R . C IS"i6 rop.1 CT:<p~To ne4.eHi:c 

B cnew:.1.1b~o nccT;o,sm,:,:~ He ::t2.x-:-e ~-~ cr:z~"?eo.r.eqcf';-:;:ue - no,I:.ae:. -

HOt.i CT,:ie.,eH:ni Pec:i:, fno:KW!CKOP. a.":.neprcncri:i..:ccnc!'! ~OJibH;.;u,u P.a 

Hb-X C Cror.x;:8.'i~H;;n acr,.,c~ 1; n~eAaCTrnT::tJ€CV.:::. ,1 CCCTORHHJU'.ll. P.€

ncci:e.1~T::e~r-!9..ff :.;x!£:-<T::et-::cTb Jie·◄e!i;ui 60.i!>nb"X c~cTasm;eT 66-<;5% 

( I , 2) . 

-:-e~an:.::: e::r;::~.~:x. C:::.~:,s~::- ~pcP.X::e.:u,r.v~ acTi:o:1 . E:.i'!'e.r:er. 3aJ.:a~-

1it.TcHo~ :C;ac-r; . • :.e1:c:~~;-:.: .: CT~;::}uq:e FecnyC-:::r:a.Hcno~ ar..r.eprc-

nappenKT:'E!:OCT;.~ f;:;Hxoe t :..E:TECT~ora-:cR peant.t;i:.1 , ,YCT0:11..a:soCTOI H 

n~ocT:,,-z,.'-::n 3atc:rei;aP.;1w.:) ; ;:a;_eHes::e MC.:J.l Y.a:·eHT03Horo r.eliett:rn H 

4BCTOTa CT1U1•:ottap!o:,c r.e• .. e~;rn AO a nocr.e cner.eoTepanm, . CT,:ten1,

HO CT~P..1i': ecnpocbl o r.pc;~::-.J.eH;ff cru:cro 1<:,--pca cner:ecTepan;m , 

06ocTpeH11Rx eo ei;ellR cner.eorepamrn - cner.eopeaKl.lHRX H peaKunA 

peap.anT8.l.lllH. WJIH pa30Cn!U!bl 250 aHK8T . HO -0TB8TllnH ecero 96 

6onbHbDC. npaennbHOCTb CTBeTOB 11 tJacTOTa 81!6ynaTOpHoro H CTB-

1.lHOHapHoro netJeHHR nOATB8pB,lla118Cb netJaqY.MII B?a4&;11 l!O wecTy 

l!(llT8r.bCTBa 60nbHOro ' 

Ee;!_YE_b!.a!.bl.:.. 

A1,ar.~3;;pcea,,i:cb attK€Tbl 96 tcnoH!,I)( , neq::a=;:xca e I9d3-

68 r. r , a cr.eneocTau110Hape Pecnytn11K1U1CKOA anr.epronor114ecKoA 

l!cnbP.:lt;H, e Toi.· tJY.cr.e 43 i:1FtJ1:H i, 53 seHCY.Hli a i;oapacTe CT 

Io AO 6C T.8T . ,/;C.2HOCTb aatoneean:<R KOr.eta..,acb OT 2 ,llO I? r.eT . 
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DISTANCE RESULTS OF SPELEOTHERAPr It/ Tira PATI El'ITS WITH 

BRONCHIAL ASTHIIA OF ':'HE POPULATION OF TRANSCARPATUNREOION. 

Diat anae r esults or apeleotherapy in 250 pat i ents of Trana

carpation reglon s tudied by the way of teat s who wer e treated in 

I9B3-I9B8 in St ate alergic hos pital. 

Higt aftectlvity of s peleotherapy or s tage treatment or broc 

ch1al asthma patients l s es tabli s hed.The atfectivity raised after 

the repeated cours es . 

~tu~eP.!ICCTb KF.IIHWleCKIIX c;,i.nTJ!.cOB y 60r.b= ,llO ne11eH;:l1 

C:;ina i;a31-!3!1 . TaK , np:CTjT.bl .)i,!I.Yill>R l!nll 3S.Tpy;i..-;eHPOe ,llbl)(IU!l:e Y 

15,6'.'. 60.nb!lllX fo'm: He3H8.traT€nbl-!O D,;pali8H}!l;MI! , y 57 ,3% cpe,:ttte

Tfi.,;;e.1h1"1 , y 27 , I% - ei,q:ll3eHHbllJH . Henocpe,11cTeeHHO nccne ne11c

HIII! y 32 .~ Co.r.b!!SX Jt?HCTYnM ,'JlY:lbJI IIJ!H 33Tpy,1Ui8HHOro ,IU,IXa

H;lR CTC:tTCTSOea,11: , I y So~ <lon~HIDC 6Mn;< H63Ha411TenbHO BMpa.1.leH

HID.'11 . Y Io ,6% 6.;..1bHJa..""< coxp&,1rn11cb cpeAHeTiu,:e.m;e 11 Y 2 , Ilt B!>

pa;1eH~'!::ie ni)t.c-:-ynu yp,y~bR :um as.TpyPJ-ieHHOro ;ur.rn.HXR. D HaCTCii

~-=t a~e~-11 y 31 . ~ Cc .. ,:>~:., CTcy·n::TsyeT '-! 45 ,b% CT:..:eliat/I'CA He3-

Ha:.r~1Te;JhHE~ . o. y IS ,6% fVnbtit:IX - c;ew.eTRF.e.it-e :! ? , ~ - Eci--;::a-

~·sP.Pb'.e ~~;:cT:,-::~ ;·~t:~R. 

C~•~bfrnT::tl-1!-:e c1::·n-rc~1 ~s::;:4Ln xpm,ce . caacT~e o rpy,D.Hc~ 

K::ei:Y.e , c':'e~Her;:R r~y;ti: ;tc JielieH;.tR 0Tle4a..1~ cce ~OJ:bP.l:.le (19 ,o~ 

E':3!-!a.~1!Te.-:~!-!'nc, 52 , :% - c;:e.c,r.en sy-par.:eHttoci:-11 •'. 2b, i% - BHpaEeP 

!'!=el. licc..:e Jl84G,!llR y 32 , 3% 6onbl!YX OTCyTCTB088'1U 3TI! Cl!l"n TOl..ll 

11 y ~ OHII tUJ!il H83HatJ:lTenbHOll BMpS.l!'.81-!HCCTIC y I4 ,6% <lo.nbHIIX 

tP.:, ccraaa..u:cb cpe,11.Ye?. eblJ=aa:ttHOCTn H y 3,1% Bl.'PBE.eHl-!Me . nono

;;:;:Tc.1buoe B.lu!RHY.8 cneneoTepanHV. coxpa'lR8TCR ,ll'JBOnbHO AOnro H Y 

3{. ,2% 60,1bH!,JX 3TII cv.i·n TO!..'bl OTC}TCTBOBaJIH H y 45,6% (ly n;1 H83HB-

1..lY.Ter.bHb).'.~: ii B HaCTOR~e e~eun . 
C 3THMH cy6oeKTHBHllUII CHMnTOllaNII HanpRMym CBll31U!O H BJIHR-

Hlle MHKpOK.1HNllT8 COMHblX ma.xT Ha xapru<Tep_ H Kat18CTBO MOKpOTM 

y <lonbHblX , TaK , ecnH ,110 netJeHHR y ?fit, <lonbH!lX Ao net1eHHR OT

i.eqanocb ai.,11enel-!He CKYAHOP. , Bll3KOP. , OTXO,JUU:;eR C TPYJlOM MOKpO

TH, y II ,4% IIOKi;OTa OTC)'TCTBOBaJl8 H y 13,5% IJOKpOTa OTAennnacb 

nerKO, 8 60nbWOV KOnXtJ8CTB8 , TOK KOHl.lY netJeHHR CKY,llHaR , 11113-

KaJI IICKpOTa 0Tli848J:aCb ecero y I4 ,6% 60nbHh"X, y 51% 6onbHYX OHa 

C_Ta.na nerKOOT,11en11e:.1on I! nonHOCTbm OTCyTCTayeT y 34, 4% <lonbHYX . 

nacTeneHHO y 48CTY. 6onb!n!X IIOKpOTa CH088 CTa.Jla BR3KM , CKy,:tHaR 

( 28 , 1%) , a y GaCTH - J.OKl)OTB OTCYTCTeyeT ( 44 , 8%). Kon11t1eCTBO 

6OnbliblX , y KOTOpblX MOKpOTa CCTa.JlaCb r.erKOOTAe.nRe1;an, Yl' 8HblllY.

nocb AO 27, 1%. 

Hen1 on•etJeHO H Bi,rpa38HHOe enHRH.:e COE' ~eOT8panHH Ha rv.nep

peaKTllBHOCTb (lpOHXHanbHOrO ,11epeea . TB.K nOReneH11e saTpy,llHeHHoro 

Al,ll(aHHR npH nepexo,11e H3 Tennoro no:,,eqeHnR Ha xono;urun e03JlYX 

OTuet1allT 66,8% 6onbHblX , nocr.e netJeH111! aaTpyAHeH1:e AYXaYv.11 npH 



B)lJ:JXatrr!i1 xono.D)ioro aca,uyxa 0T:.:e4a.,;.;1 ncero 35 , .;% Oonof-r:,,-X , T . e . 

Y),eHbU:eH11e rnne;:rpeanT1:e~ocT;: 1:.:e,1cc~ y 46,5% cP.yliaee. np:4eu 

3Ti: r:3i. eHCHHR HOC.RT CTOr.Kt~A xapu<Tep Y. coxraP.nUTCfl Ha eecb nepv.-

0,:1 per;r.ccv.v. l' 5S , 4%. 601ibHh"X . 

rio.n. En;.-:n.~:ter.~ cneJ!eCTe-;a.mi:~; U3L:€H.ReTCR ~: 4YECTe~1Ti:JibHOCTb 

C'po~x:.snoHoro ,[!.epesa K ; eTEc~oncr•~~ec!":t:r,: ycnoe;rn:: . Tax , ,o.c 

ne<iem;I! y 6I , 3% tonbHblX OT:-eqanacb ?><eTeoTpcnHM peaKl\lll! , xapaH

Tep113y~cP. yxy,ru:::eHli.Et-t Te•1eHilf1 C'cr.e3HVi npH nOB!-r.!leHHOn 8J18.e'.

HOCT~ . nccne cneneoTepamm l!.eTeoTpOnHM peaHl\>'I! oT,.-e<ianacb y;:,e 

TOJlbKC y 45, 6% 60JJbHJ,IJ( . 62 ,5% 60JJbH!o!l( TaHse C<l~TailT, 4TO nocne 

cne.1e0Tepam:11 y H;:x Y'..:eHbl'.!Y.JJacb qacTCTa npocTy;1H1,rx aa6oneea.H::n 

,urn npcreKattKe v,x cTano nerqe. 

3¢¢eKT~BHOCTb cnenecTepamm OO)lTBepr.{,!laeTCI! II )la.>-;H!lMII .:e

;:urn.a:,1CHT03HOA Tepanrrn 60JibHbl"h. TW< , ecnH ,[lO ne1.t:eHV.R 54 ,2% 60Jib

HblX Kynv.poea.,1J1 np11cTym1 Y/lYCbl! , aaTpy)U1eHHce )).!>XaH7.e rop11li~i,; 

nViTbE:U , npv.et:o~ Ta6neT0llr.tlX H HHPa.JJi!pye~:blX 6pOHXOJIHTil!<OB , TO 

nccne · neliem:.~ y:;.e ?3 , 9% 60JJbHblX xynHposrum npv.cTyns Yiv1llbR 

!LMHH, a.,bHbiWI cpe)lCTB&!l!. BHyTp~BeHHb!Mll v.nM BHYTpH::Wetllibl>JV. 

;iHoer:1.v :s.::v. G~cnxG;:;:Ti:no& TICJih3088.JU1Cb AJJR Kj'TtU£)0B8.HHF. np;-icTy

n::>B .nc JiE.➔eH>tfl 36 1 5% 60JihtfriX , a nccJie ne1.1em-1R - 21 ,9%. Cpe,DJ,i 

ai.:~eT::t::·c? SA C'o .. 1or.m,;: 9' ,¼% npt-:P.i:;:an;:· rop,.oHa.'ib!--!~e nt:enapa.T:J p.o 

cne::ecTe~ai.,;.u-: , a r.ocJ1e 11e1.iem1s - 4 ,2%, T . e . y 55 ,6% 6onbHbJX , 

n;ia-!m.a..:i:;z:, cTc~c;:~b!c n;.enafaTbf, OTr.e~eHo r.or.o:tv1T€J1b;il-!!1 ~

';::x':' . C,:.Ear::, ,::..:::Te.,~~1~ :;,;,;eKT OTI·e:,:;!:i r-op1:cP.a.r.::ir.=i-:-:: npena.paTcB 

GTl.etl£-EB BC::!lC ✓ " ' '~ Oc.noH!:lX . 

( cc~~~- ~E-repe~ i1;e,1c-:-a1?JIP.OT ,D.3.Hhcl6 C qacTCTe CTat.pCHapttc

f":) .1eqe-r.:,::1 Co:i~rt::i1x . ;.,;; c:ie..1e0Tcp:s.r.:~m Ha cTeu,~:csapP.o~ .nell~E~rn 

ea,o~ fO.r.bHbiX Ha..'C:J,n::n::ch I-2 r;a3a e:':-:eroµ...:.:o , 23,9% - 2- 3 paaa . 

C.61<8-R no-re;:R Tpy11ocnccoGHocn c~cTae;:na 336(, war. . nacr.e cne

r.ec>Tepan;::: Ecero 34 , <,% 60;:!:,Hh"X :;a:(o;r.;:.,-:;:c:i r.e. CTS.!.t?O:!a~H:;I.: .,:e

t.te~HY. Ea npCTJG:eH;!t~ PC,D.a C o~q_ei ncTe?(=~ T?YJlC~n~CC~HOCT:.-1 

625 ,n.~etl , T .e . H6Ti'.=YAOC;";OCOCHOCTb cH;:3nJ!aC!> E 5 , 4 ~3.38. I:c::,: 

Jl~ c ne i1e:Tep:!n;::I 7 , 3% 6CT.bh::IX 38 P-3,[1 ne ot:=~':iiCb aa CT3J.l::c

Hap~o!! nc:.;oqor., , TO noci;:e Jie11eP.i!S ~nn.;iqecTe:i t.:.i.on:iix r.e T;:et~Eac

!iui:< CTaz.t;:c-P.apHcro r.e4ett;:R. B Te1.teE1:;: ro,aa soapcc.;.o ,J.O 62 , 6% .;.,1H

Tem,P.ccTh pe!Ji~ccm-1 y ar.neT!;pye:.11:1X C'o::oHw: np;-rn:e,J,eHa. s TaC1:;~e ~. 

L,1::T€:i;lHOCTh o:-~i:-·.::c;·1· a(~ . ':'. 
/lO 6 ,cec . I2 I2, 5 

/lO r l"'G,D.a 26 2?, i 

;to 2 T.€T 3: 33, 3 
)lO 3 neT 23 24 , 0 

0 5 Jl9T 3 3 --
ecePo: 96 ICC% 

Hai,11 aHaJJll311pOaanacb KOUnJieKCHM a¢j)eKTHBHOCTb cneneoTepa

nHII e aae11c11i,;ocT11 OT eoapacTa 60JJbH!,IJ( (Ta6n .2) . 

Ta6nHL1a ;2 . 
'4¢eKTIIBHOCTb cneneoTepanHH y 60JJbHblX pa3H!,1",( 

aoapacTH!iX rpynn . 

Bc3pUCT ITohc~Te.11bHhfP. 345esT Eea ?¥KTIIBHOCTH 
a6c . ! aoc . ! '!, 

)lo 20 3 rec. 
2I- 30 I3 rco 
31-40 2C 90,9 2 9 , I 

4I- 50 2I 6? , 5 3 I2 ,5 
5i-6C 2S 65 ~ ,., 5 I4 , 7 

Ece!"o: 66 t9 ,6 iC l(; , 4 

KaK Ell!)Ji~ 1:3 npV.B€/l€HHc!X )laSH!>-X y 60nbHbr,'. pa3H!,-,< eo3pacTHblX 

rpyru; H!l6J!J\llaeTCH )lCBO;JbHO Bl,ICOi<M 34¢eKTV.BHOCTb cneneoTepama, . 

~q_og,i.:.. 

I . CriEL"':€0Tepar.;;}l F.B.'iReTCR a~cono3'.fx;e~T:;s•·P:n.t U€T(!)lCt.: pea6um:Ta

ll;::, to;i&H"-'X 6i:cnx::a.~bHC~ acT:,o~ . 

2 . B tE3j'J1bTa':'e. fi?OEeAeSt-:cro Kypca cner.eCTepan;m y C:OJibSllHCTBa. 

C:CJ!!tH!:.IX HaCT!'naeT y..1yqt:er.;:e KJ:~iHJ.:lieC:<Oro CCCTfilir:R H y1-:eHb

~aeTCR a::.rpa:i:€!-:HOCT!t i!: Tn;::ecT~ np1cTynoB YJl.,Ytlh.P. , lieHfl€TCF. xa

pa:<Tep ?r:Cr:pOT!:ii , yueHbu8.eTCfl CllH,apo,: r-1:neppeaKTUBH0CTl! (;pott

X!:n4:!>~:'.;i""Q ,ne~esa., :.:eTecTpcr.H?:;"B peex~i::: H yeeht:lil!EaeTcR TOJje

pa.HTHOCTb R ¢;,a«liecKon Harpy3K€ y fO;JbH'clX . 

3. flpoee11ew;.e cnenecTepamm npv.eo1v1T K 3Ha<111TeJibHm.:y yi, eHbme

Hlm HeTpy11ocnoc6HOCT~ 60,lbH!,IJ( H peKOJl eH,11,CBaHa 60JJbHblld paa

HliY. B03paCTHblX rpynn . 

~n~C£i<_Jl!J_T!:!J)~T',.::P~; 

I. JleMKo.JI.C.~ pefilll!POBa!!llaR cneJieoreprumsr imq>eKIV10HBO-a.n

J1epI'll'!ecKoll 6po!IXRllJU,!IOl! acn.w B yc,10BWIX IIIIKPOKJlllld8.Ta COJIJI

mrx waxT./ABTO~. ;r;ncc.KaH.Jt. ldeA. HllY-«- -0)lecca, I 988. - C. _IS. 

2. TopoxTl!II M.)I.Cne.neorepamui 60JII>ah'.X 6pomawu,11ol! acruo!!./;weB, 

" 3;1opOB!I!" ,1987.- C. 53-65. 
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BJIHSIHHE MHKPOKJIHMA TA KAPCTOBOJll rrEmEPhl HA BOJlbHhlX XPOHHlIECKHMH 
HECilEl..{H<l)HlIECKHMH 3ABOJIEBAHHSIMH JIEHKHX 

TAPXHH■BKnH, H. n. 

liCCJl8)l0Bal!O 470 (lOJU,HliX <lJ)OHJCJ!SJll,HOl! SCTIAOl!, ':17 

(l0,11,HliX XJ)O!lll'lec:toll IL~el!.'JO!illel! ll 45 (lOJU,ffliX X!)Oilll'l8CKm.l 

<lpo!!Xl!TOU . 

113 l!CCJl8)10Bal!!lliX, 08 (lom,!IIIX <lpoHXl!a.'ll,HO!l acTi.:ol! II 

35 XJ)Olill'!ecuon aHeaMOHl!el!, - apaH!!J!J uypc caeJteorepamm 

B yc,10B11JOC iioBOa~HCKOll xapcrOBOll D8l!8J)II. 0cTaJU,ffli8 Jl8'1B

Jl.!Cb II yCJtoBl!JIX i.apcroeol! aemeF'l "TerJ]il...;.!r11ro1e", aaxo;u;

mer.ca II il,~a.nl'Y(lo. 

7CTe.HOB-18HO , '!TO Mll.~!)OKJ!l!!.laT KS!)CTOBOil D8ll8Fti, 8KTl!

Bl!3llP7H rJW:~OnOp!'l!KOi!JWYD ijiym<lll!D Ha.Ei.DO'l8'1Hi1KOB, OK831i

B88T Jl8C0HCll1llJlll3Hpy,:lll88 ll O!)OTllBOBOCD!lJ'.:IT0JuH08 )l8CCTBl!0, 

HO!J,!a.lll3,'JX:8 B,1ll/10T HS r,iyHKQm> C;i)!D8TO-alij)E!H8;105C3 CllC-:'811Y . 

7Ka33llr.-a8 C)Ul!U'll 2Y311:aaDT ,',1Y'uJ0Hll8 )lll:CaHWI ll xap;;.ao

reuo,!tllSaMl!l<U, ycra!IOBO'll!Ol! ,1eare;1b30CTI!., W/nlUll!ll eerera

TllEHOll B Lt08TpaJU,HO£ Heps;iol! C!ICT011, OOMS!l!IWC apoiteccoB 

l! l{JIIIHil'l8CKOI'O COCTO!UlaJ!, CB0()'1'1iB8Dll8l! CllCT8PJ11 K!)OBB ll 88 

<lllO'.:.:l!3ll'i8CKIIX CBOl!CTB. 

Ha'IIIJIW! C 50-HX I'O)lOB aamero CTOJI8Tl!J!, AIU! Jl9'i8111Ul (lOJll,ff!iX 

<lpoHXIIIIJU,HOll aCTMOfl II XJ)OHB'l8CKIIM <lpoHXIITOM B p!Ul8 CTpaH CT8Jlll. 

HCOOJII,SOBSTI, xapcTOBll9 091119Fti, MIIK!)OKJlllMST HOTOF'IX xapaxrepu-

3Y8TCH OTHOCllT8JU,ffO BIICOKOI! CT908KI,D J)!l.llll081CTHBHOCTll, H8XO.IUl-

11181lCH 0Alf81CO B np8)l8J18X HOJJ,1 P8Jlll8UIIOHBOA <leaonacuocTH,H BOHl!-

3aJlllll., H8Jlll'!l!8.II BllCOKO)IIIC08J)CHOI'O C08Jl8083p030JIJI, 00Bll!ll8HHW 

KOJ!l!'l8CTBOU YI'Jl8Kl!CJIOTli, OTHOCllT8JIJ,HO Hll.3KIIMI! B8Jlll'lllll8MI! T81108-

paTYl)II ll a<lcOJIDTHOll BllaaHOCTll, 'IIICTOTOA 1!03.l(Y'Xa I! OTCyTCTBl!8.11 

B HiiY naTOrSHlllOC MBKpo(lOB ll 8JIJl8J)I'8HOB, OOCTOHHCTBCN Bll!ll8nepe

'!l!CJl8Hlll,IX (p!KTOpoB. 

IIM8DTCII )l8HH!i8 0 BliCOKOII &<MeKTHBHOCTB Jl9'18Hl!J! yJ!838HHliX 

aa<loneB8llllll B YCJIOBl!JtX xapcTOBO!! D81l!8pj, 0AH81CO )lO HaCTOJIJl!Sro 

Bp0119liH H8 BCKPll'fli C .JlOCTaTO'll!OI! OOJlllOTOft N8X8Hll.3Mli J!8'i86HOI'O 

)l811CTBIUI IIIUCpoKJl.l!NaTa RaJ)CTOBllX ne111ep. 

H8Mll 1!3yti8HO Bllll..llllllS MIIR!)OKJlllMaTa xapcTOBYX ne111ep "T8Tpil 

MrBB118" B 80B084i<>HCKOII Ha (lOJIJ,HllX H9KOTOJ)W,IH XJ)OHB'i9CKllllll H9CD8-

Lt11<IB '18 C Kl!llll. 3 a6 OJI 8 B8Jll!J!II.II J!SI' KBX • 

Ml!KpoMH»aT xapcTOBOII 081118 Pl "Tarps llrBBlle" ( "D8Jlall 0811(8-

pa") X8paHT8Jll!3Y8TCII T8ll08parypoll B r2°c - I4°c II OTHOCIIT8JIJ,BOll 

BJIIW!OCTl>D - 98-IOC/,C, CO)l8IJ18!1118 KBCJIOp0)lll B B03JIYX8 - 20, 5 -

2I ,5 o6 %, a yrJ18Kll.CJIOTli - 0,4 - 0, 7 o6 %, Pa.ttll.08RTBBl!OCTI, B03-

.J!YX8 B ne111epe B Dp0.ll8J!aX 2,I•rcrII_ 5,?•IQ""IIKH/JI; KOJlll.'18CTBO 
Jl8I'ltlll OTpauBT8JII,HlllC a&poBOHOB - 3645-5832, a J!81'KHX DOJIOD-

T8JIJ,Hll.X - 5248-7200 B cw3 • Ynpyrocn BO.IUl!ll,IX napoB B B03JIYX8 

D81118Fti KOJl86Jl8TCII B np8.ll8J18X I3, 7-I6 u(l. B OAHOII K}'l!B'l8CKOU 

118Tpe B03,llyXa BWtBJl8HO )lO 500 H908TOI'9HIIIIX Nl!Rpo(lOB. BlicoKO

)IIIC08pcllllll CD8Jl8088p030J1J, CO)l8PIJIT l!Offli KMI,Ltllll (0,02-0,03 

11r/rr). 11arHl!J! (0,07-0,08 ,n,/y3 ) ll rll.lij)OKap(SoHaTa (0,07-0,09 

,n,/y3). 
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GARST CAVE MICROCLIMATE EFFECT IN CHRONIC 
NOii-SPECIFIC LUNG DISEASES 

470 patients with brorchial asttvra, 97 patients 
with chronic pnewronia and 45 patients with chronic 
brorchitis were observed 

68 asthlratlcs and 35 chronic preurronia patients 
took speleotherapy in Novo Aphon carst cave. The others 
were treated in carst cave ··retry t,vvi~"' <Tckhal tubol . 

Carst cave microcllnate activates suprarenal ilands 
corticosteroid run::tlon thus haVl1"41 desensibll lzatory and 
ant1-1nf'lanatory lruluense and rornal iZi1"41 synphato
adrenal run::tlon. 

This causes clinical lnl)rove~nt and positive 
c~es In breathl1"41 and cardlodynamlc rurct1ons, 
Vl!ietat1ve and central rerve systerrs activity, 
~tabol ism, coaaulation or the blood and its biophysic 
propeties . 

Mlu<poKJIJl>laT Ho!IOa,f/OKCKOII Klll)CTO!IOII ue111epw, H8XO.J1$111181ICII • 

B HOiie.i Alj)oHS, B8PH88 TOIi 88 'iaCTI!, B KOTOpoll D!)OBO)IIIJUICb BC

CJl8)l0Ba111Ul (aan "MocKB!I"), xapaxrepssyerc11 reY11eparypoll B 

I3,8°C- I4oC, OTHOCBT8JU,HO!! BJIIW!OCTbD - 97-99,C. COA8JJ18111!8 

Kl!CJl0p0)la B B03JIYX8 - 2I-2I ,5 o6 %, a yr'J18Kl!CJIOTII - 0, 7 - 0,9 

o6 %. Pa.ttlto81CTl!BHOCTI, B npe.1teJl8X 0 , 95,ICT"II- 2 ,I•IO-II KIi/Ji, 

KOJlll'l8CTBO Jl81'Kl!X OTl)l!WlT8JIJ,HliX aapol!OHOB - 5225 - 6IOO, a 

Jl8l'Kll.X OOJIODT8JU,IIIO( - 4624-5094 B cw3 • Ynpyrocn BO.IUl/lllX na

poB B B03JIYX8 081118Jlll B ope)l8Jl8X I5,2-I5 , 8 Md. BlicOKO)IIICD8pcM 

CD8Jl8083p030/lI, CO)l9PIJIT l!Offli NarHBH (0,05-0,06 ln'/113
), KllJ!b[lllll 

(0,03-0,04 YI'/113 ), rll.JlpoKap(Soeara (0,02-0,03 ur/11
3

) II XJIOP!l 

(0,0I-0,0!5 MI'/113 ). B OJlHOII xydH'ISCKON Y8Tpe D811l8PIIOI'O BOSJlYXB 

CO)l8PIJITCH )lO 220 eeoaTOI'8HHliX lllUCpo(lOB • 

.JlBB&eHH8 1!03.eyxB. B "T8TIJII MrBBll8" B HoBOa4i<)HCKOII K8J)CTO

BO!! ne111epe He 0111)'111118TCII H ero CKOpoCTl> SHa'!l!T8JIJ,HO llllZII qyBCTBB

T8JIJ,HOCTll PY'IHOI'O Kpull,'laToro 8H811CU8Tpa AC0-3; 8 yp0B8BI, SBY

KOBOI'O .118BJ19HBH SHa'!l!T8JU,HO llll.ll.8 q:yBCTBIIT8JU,BOCTll: l!IYYc.18pa 

"lll-63". 

CTa611JIJ,HOCTl> C08J18C$ffTOp0B B 113Y'l8HHllX HIIIIII KaJ)CTOBllX 

0811l8pax, COxparu!Dl(llllCII B T9'18Hll8 H OOCJl8 O)lHOBpeYBHHOI'O npe<lu

Balll!ll B eel! npo)l008Hllll H8CKO/lbKB.X 'iaCOB 30-35 dOJIJ,lllOC, CBll.ll8-

T8JU,CTBY8T H8 TOJIJ,ffO O OOCTOIIHHOll P9I'8H8P8Lt11J! 1!03.l(Y'Xa. 

Bwml!BHH08 HCCJl8)l0B81111/11111 OTCYTCTBB8 OaTOI'8HIIUX IIIUCpo(lOB 

B B03JtYX8 8TBX ne111ep, DOCJl8 npe<l11B!IHl!J! B Hell B Op0,IOJIJl8111l.ll. 

3-4 '!aCOB (lOJIJ,HIIX <lpOHXl!&lll,HOft aCTIIOft, lCpOIIB'i80IU!II <lpoHXll.Tc.l 

B Xp0HB'i8CROII DH8BIIOHB8A, yJ!8SIIB!l8T Ha 68R'r8JIIOCT8Tll.'i80K08 I!. 

68R'r8JIIIIIIJUI08 .ll8IICTBB8 D811l8pllOI'O B03JtYX,a, 

HCCJl8.J!OB!IHO 602 dO/lI,HIIX JCp0HB'l8CKl!llll H8C0811RilB'18CKIIYI sa-

60JI8B8IIIIJIIIII .Jl8I'!ULX (<lpoHlOIIIJU,HW! 8CTll8, np811W)"1118CTB8BHO C J!8r-



KllM II CP8,IUl8Tll'.ll8JIID,I T8'18Hll8M sa60/l8BaHl!Ji, KBPRll,flutl!JlYl)IQall 11 

HHT8pcTIIUllaJII,Hll8 ,t,op,ru JCpOHB'l8CKOll IlH81'HOHllll, JCp0Hll'l8CKe1! 6poH

XllT) , 113 HOTOJ)IIX 86,87% IlJll!ll8llO KYl)C Cil8Jl80T8pam!Jl B YCJIOBIIJ!X 

"T8TJ;II Mrm1110" . 0cTaJII,Jru8 Jl8'lllJlllCL B HoBOa/tiOHCROll KapcTOBOll 

ll8ll(8))8. 

JloqeH110 38R.llll'lMOCL B n]Ileue 60JILHllMII 17-22 cneneonpo11e

.llYP, R83Ha'la8lllllC 81l8,IU!8BHO , C Il8))8JliBW Ha Ka.mill CB.ItLNOll .ll8HL. 

Ilpo.llOJIJDITBJILHOCTL O)lHOJI Cil8Jl80np0l\8JlYPI 11P11 6poHJOlaJII,HOll 

8CTM8 II xp0HB'l8CRCI! 6poHXl!T8 COCTIUlJIJIJla 3 qaca, a llJll! xp0Hll'l8C

K0ll IlH8BMOHllll - 4 qaca. TaKaR npo)lOIIDT8JII,HOCTL Cll8Jl80npono.llYJ) 

6Wla llll6p!Ula HO CJiy'lallHO. 

IICCJl8)10Ba.Bll/l llOKa38Jlll , '!TO TpeX'!aCOBa/1 Cll8Jl80npon8.!0'P8 

BY3YBa8T MaKCIIMaJJLHll8 llOJIOllll.T8JILHll8 H3M8H8IIIIJI noKasaT8J18ll .llll

xa.uwr H R8p,!UIOI'8MO)lBH!ll,ll!JUI Y 60JILHUX 6poHXJlaJJLHOff aCTM02 H 

xp0Hll'IBCKOll IlH8BMOHB8ll. AHM0l'll'IHU8 119M8H8Hl!J! llJ;II xp0HH'l8CROll 

nu0BM0HH11 1111sYBaJJa '18TIIJJ8X'lacoBaR cn0n0onpon0nypa. ld0HLmaR npo

.llOJJUT8JILHOCTL Cll8Jl80nponeJlYPI IIIISYBMa H8JJ89KO B!IJXl&8HHll8 no

JIOlll!T8JII,Hll8 113M8H8HIIJI .llllXIULIUI II KaAAHOI'8MO.lll!HaMHKll, 60JILmaR -

.ll8l!CTBOBM8 )'TOMJIJIJll¥l. 

B T8'18Hl18 O)lHOlt Cll8Jl80npon0J1YP1 60/ILHOll 6pp!IXllaJJLHOll acT

MOll II XP0RB'l8CKJIM 6pOBXHTOII aA1iX811 OT 4,3 •109 )10 8,7'109 Jl8l'

RlllC OT]IlllllTBJILHllX II ll.lJIM8p!IO T8K08 ll8 KOJlll'l8CTBO JIBI'Rl!X DOJIO

lll!T8JILHIIX aapollOHOB H R0Hn8HTP8Jl)ID 3MBK!IIlllll J)B.llOHa II TOpoHa B 

0, 02--0, 08 MllKpoKDJlil • 

.6oiu,Roll xpoRH'l8CKOll IlH81'HOHll8ll IIIIYXM B npon0cc0 O)lHOJI 

cn0neonpou0.IIY:Jli s , 3·10
9

- 9,9·109 JJ8I'RRX OT!)IU(aTeJJLHYX II IIJlllM8p

HO T8K08 &8 KOJlll'l8CTBO Jl8rKl!X llO/IOllll.TBJILHYX aspoROHOB H KORU8H

Tpan;illl 3MaH!IIlllll paJ!OHa II Topoua B 0, 02-0, 09 Ml!Kp0KD]II. 

.Ew!o YCTaHOBJl8HO , '!TO MIIKpoKJIIIMaT RapcTOBOll D81118J)II B!ISUBa-

8T y 60JILl!llX xpOHH'I80Kl!MH 11ocnc1.111\{n'IOCKBMH sa60J18llllf!IIJIMH Jl8I'Rl!.X 

aKTIIBalllll) KOp! Ha)lllO'IB'IHHKOB, '!TO conpoBO&)laBTCR ll0Blilll8HH8M 

C8K)l8Ullll II llll<lpoca B Kp0BL rJI.IJKOKO!)TIIKOCTepoll)lOB II np0/IBJIR8TCR 

YBBJlll'l8Hl18M 3KCKJJ8UHII 17-0KCll!(O!)TIIKOCT8poll.llOB II H8llTpaJJLl!lll( 17-

K8TOCT8poll.llOB. 

I'JJDKOKO!)TIIKOCT8poll)lll OK83!1Bal'1 )l8C8HCll61lJ111311JJYDll88 11 DpOTII

BOBOCllaJJHT8JILH08 nellcTBH8, DOJIOlll!T8JILHO BJlllRDT Ha l!MlqHOJIOrH

'18CKYJ) )l8aHTHBHOCTL II H8Cll8111l(pil'18CK}'D p0311CT8HTROCTL opraH113Ma, 

CWHK111!1> CRMnaT0-8.ll)l8H8JIOBOll CIICT8MII, BY3!1Bal'1 3Ha'IIITBJILH08 yY8l!L

m8HH8 BnJIOTL )10 IIC'189HOB88WI , KOJtl!Oll l'llll8pqyllCTBIITBJILHOCTll Ha 

BB8)18HH8 8JIJl8pr8HOB 11 "C"-peaKTIIBHOl'O 68JIKa B CllBOpOTK8 KPQBllj 

Clll!ll8HH8 ll!IT8HCIIBHOCTII .1111,fleHIIJlaMIIIIOBOI! peaKUHJI , CIIMOBOI! KIICJIO

TII II rJJOO';fJll!JjOB B CllBOp0TK8 KP0BII, l'IICTaMl!Ha II C8pOTOHHHa B Kpo

BII , 3KCKP8Ullll KaT8XOJl8MIIHOB; YCIIJl81U18 /f)aronHTapeoll aKTIIBHOCTII 

J18llKOUHTOB; yB8JIH'l81U18 aJ1I,6YMH1fOB B CllBOpOTK8 KpoBII; HOjJl8Jlll3YJ)

II\8 )l8llCTByJ! 118 CO)l8jl11811J18 CllBOpOTO'IHWC 111£11l10l'Jl00';/JIIIHOB II Jll!M4><>
[IIITaJ)Hll8 DOIIYJISlnHJ! • 

.Dcna6J!81!118, BIIJIOTL )10 IIC'183HOB8fll!J!, C8HCll611J11l88UHII oprau11s-

11a II BOCll8JlllTBJILHOl'O npon0cca B 6poRXaX IIJlll B J!8I'KHX, llJ)II aro 

H8Jlll'lllll, lll31,lllall0 y 60/ILHWC XPQR11'18CKIIMB H8Cll8111l\llll'l8CKIIMll Sa60-

Jl8Ba/lll/lMII Jl8l'KIIX 3Ba'IIIT8JILR08 YJIY'IIIJ81!118 6poBXlla/lI,HOll npoxo)ll!

MOCTII, 'lTO np0RBJIJIJ!OCL yB8JU!'!81!118M if,opcllpoBaBHOll llll3H8HHOII II 

llll3 H8HHOff 8MROCTII Jl8l'KIIX, COOTHOID8HIUI IIX BBJIH'IHH , MO!IIHOC'l'II MO

xa II 11111.l(Ox.a II conpoBOll)lallOCL )l83RO B!lpaJl8BllllMII llOJIOllll.TBJILl!llllll 

ll3M8B81U!RMH cy6L8KTIIBIIOl'O cTaTj'ca II ay'CKf/lLTaTllllRWC DOK83aTBJ18ll 

B Jl8I'Rll, YCTaBOBO'll!Olt )1;8.fl'l'8.IILBOCTII, ~ n0HTpaJJLBOll II B8-

l'8T8TIIBBO~ H8pBHOll CIICT8M. 

YJJY'lll181!118 6pollXll8JILeolt np0XO)lllMOCTII OK83YB8JIO l!OJJ,18Jlll3YJ)

mee nel!CTBR8 11 Ha IU(TIIBROCTI, )lllX8T8JILHOl'O UBHTpa, B/18KJIO BOS-

paCTaHll8 JJ838pBIIWC B03MOllHOCT8ll J18l'KIIX II OOLBMa aJILB80JIRJllOlt 

B8HTIIJIRUllll i CHIUt81!118 H8paBHCN8p!!OCTII B8HTllJIRUHll H CT8ll81!11 H8-

COOTB8TCTBIIR aJILB80JIRPIIOll B8HTllJIRUHll Jl81'0'1HCNy Kp0BOTOK';f, '!TO 

6naronpeRTHO BIIIIRJIO Ha l'83000M8H B Jl8l'KII.X II TK8118B0ll M8Ta6o

JIHSM, cnoco6cTBOB8JIO JJY'llll8ll 0KCIII'8H8UIIH Kp0BH, 60/188 !)aUHOHaJII,

Htwy HCllOJIL30Ba.BHD KHCJIOpo)la TKaHRMII II CHJIJl8BIID aeepr8Tll'l8CRIIX 

Tpa'l' opraueawa, 3BM8B8 t.!8H88 COBeJlll8HIIYX peBKnllll Opr8Hl19Ma 6o

Jl88 COB8Jlll8Kl!HMII . 

YK83aHHY8 C)lBlll'II rtpORBIIRJlllCL HOJJ,IIIJlll38UH8ll K03/fllll[1118HTa 

)l8aKTBBHOCTR )lllJCaTBJl!,HOl'O U8HTpa , BY)l8Jl8HWI Y!'Jl8KIICJIOTY II 88 

CO)l8p!lll1ll!ll B MLB80JIRPIICN II Bll)lllX88MCI! B03JlYX8 i DOWlll8Hl1811 MaH

CIDlaJII,Ht>ll B8HTlUUlltBII J18l'KIIX, B8JIH'lllll npo6 C 38.ll8pm(Oll .llllXaHIIJ! , 

CO)l8Pl8JIWI KIICJIOpo)la B aprepeaJJLBOll II B8H03HOII Kp0B11; CHJIJl8Hll8M 

ITOTpe6JJ8Hl!ll RIICJIOpo)la II OCHOBROl'O OOM8Ha, OOL8Ma M8!)TBOl'O npocT

paHCTBa , MO/IO'IHOII II nepoBHHOl'pa)lHOll KIICJIOT B Kp0BH, BaRBT-KIIC

JIOPQ)la B MO'l8 , 38M8)Vl8ffl!.8M IIHT8HCIIBHOCTII OKHCJIIITBJl!,IIIIJ( npon0c

COB II YJJ81t8Hll8N )lWCllllllll • 

Il0/IOIIIIT8Jl!,Hll8 113M8R8Hl!R 6poHXllaJJLHOI! npoxo~OCTII, conpo

BOlt.ll!IDllll8CR: YJJY'llD8BH8M rasOOOM8Ha, JM8H.bm8BH8M ff 8 paBIICN8 p!IOCTII 

B8HTIIJIJllllll! 11 CT8D8llll H8COOTB8TCTBIIR MLB80JIRp!IOl! B8BTlUUlltllll Jl8-

l'O'IHCMy Kp0BOTORY, - CDOCOOCTBOBaJJH CBlllt81lllJ) B8H03Horo sacTOR B 

M8JICN KJlYI'Y KpoBOOOpalll8Hllll II 6JlaronpeRTHO BJIIIMll Ha )18.fl'l'BJl!,HOCTL 

C8p.!1;8'1110-COCY.IIHCTO!I CHCT8MII, llY3YBa/l HOJJ,18J18311UHJ) aJl8KTpoKaAA110-

l'Jlll4&!'18CKIIX )laHlllllC, aprepea/lI,HOro )laBJl88llll, CIICTO/lll'l8CKOl'O II MH

tty'l'HOl'O OOL8NOB KpoBII, o6m0ro n0pa,flepe'18CKOl'O COCy:Ill!CTOl'O conpo

THBJl8HWI; YCKO])RR KpoBOTOK !Ill yqaCTK8 "Jl8rKll8-yxo" • 

CHllll8HH8, BllJIOTL .110 IIC'l83HOB8HHR, C8HCH6llJIIIS8Ullll II BOCD8JIII

T8JILHOl'O npou0cca , npe 0ro H8Jlll'IIIR, B Jl8l'KIIX H 6poHJCaJC, - DOJIO&ll

TBJILHO )l8IICTBOB8JIO Ha 00M8H Jlllllll)lOB, 3Jl8KTpoJJIITOB H Y!'Jl8B0)10B, 

aKTHBHOCTL ,fleJJ,18HTOB, co.110jRalle0 CWIIKUl!OHaJJLBllX rpyrm, y,iacTByJ>

lllllX B OOMOIIIRDC nponoccax II 611$1311'10CRR8 CBOffCTna Kpcnn. 

YK83a!IHY8 C)lBlll'H llp0JIBJUVll!CL DO!lllm8Hl!811, B llpe)l8JlaJC HOJJ,laJJL

HWC BeJlll'IIIH , caxapa B Kp0BII , X0/18CT8!)l18a , j, ...JIIIIIOllpOT8ll.llOB, H88CT8-

pa(pi!UllpoBaeHllX llllPHHX KIICJIOT, TPlll'JIIIU8Pll.ll0B, KaJl!,[111.11, Ma!'l!HJ! , HaT

PH/1 II cyJJLif!r'll.llpem,JruX rpyrm B CYBOpOTK8 KpoBII , X0/18CT8pl!Ka B l> -

Jllln0DpOT8ll)laX, aKTIIBHOCTII KaT8Jla3B II XOJIIIK3CT8pa3B; CHlllt81!118M Ka

JIIIR B CIIB0p0TK8 KpoBII, aKTIIBHOCTII Kap60aHl'H.JijJ!l3Y , JlaKTaT)l8l'll)lpol'8-

Ha3Y II ll8p0KCll.ll83Y; yB8JIH'l8Hll811 KaTa,t,opeTll'l8CK0ll aKTIIBHOCTll OTl,11,1-

TIIX II H80Tlo!IITYX 3JETpo[IIITOB. 

IlOJIOUTWU.HY8 C,nBlll'II cy6L8RTIIBHWC H 00L8KTIIBHYX )lWIHHX Y 

60/ILHYX xp0llll"l8CKlll,III H8Cil8[111(pil'l8CKHMll sa60/l8Bal!IIJ!Mll Jl8I'RII.X non 

BJIIUlllll811 CDBJl80T8pam!Jl YM8H1,m8JIIICL no M8))8 YTIDl8Jl8llllR 118TOJIOI'ldl, 

SOJ188 llYCOKaR a@,eKTIIBHOCTii Jl8'18IIIIJI ';fK83aHHHX 3000Jl8B!lllllll 

611Jlll IIIIIIBJl8Ha llPll IICllOJIL30BalUIH MllKpoKJIIIMaTa HoBO$>HCKOll KapcTO

BOll D811!8p!, '!TO o6yCJIOBJl8HO B M8HLm811, CpaBHIIT8JILHO C "T8Tpll Mrae

M8" , CO)l8paallllll B uam0pHCN B03JlYX8 Jl8l'KRX llOJIOllllTBJILIIHX aspoao

HOB, B H8CROIILKO 60/188 BIICOROll KOHn8HTpa!.tllll Y!'Jl8KIICJIOTY II H8Jlll'lll-

8M B Cll8Jl80a3po30/l8 IIOHOB xnopa • 

ll3Y'!81U18 BllllRllllt IIHl'BJl/lnHII R8KOTOJ)BX Cll8Jl8$KTOpoB, CM0)1;8-

Jlllp0Ba.Blflll B Jla6opaTOp!!llX ';/CJIOBBIIJC, B OT)l8JILBOCTII II KOMllJl8KC8, Ha 

60JILHYX 6poHXHaJU,eoll aCTNOll B xp0HH'l8CKOll DH8EMOHll8ll, llOK898JIO,'ITO 

BC8 Cll8Jl8$KTO.PB, sa IICKJll)'l8RH8M KOMneaTHOl'O B03)lyXa T8Mll8Jl8TY

poll r2,s
0

c - 13,5°c, OK83BBa111' llMOUT8JILR08 )l8llCTBll8 Ha cy6L8KTIIB

H08 COCTOllllll8, IIY,l';fllOJIOl'll'IBCKYJ) JJ88KTllBHOCTI,, .l\l,IXaHH8, Rap,!UIOl'8MO

.llHHB.MJUCY e OOM8HHee npouecce. 

IiJtarODjlilRTHll8 C)lBlll'll 6Wl.lt 60Jl88 llllpall8Hll npn llllr8JIRIIIIRX B T8-

'18Hll8 3-4 qacoB B03)zyXa T8Mn8paTYJ)Oll I2, 5-13, s
0
c, CO)l8Jlltalll81'0 

0,5--0,6 00 % Y!'Jl8KIICJ!Ol'O rasa, 5000-6000 Jl8l'KIIX OTJ)IUl.8TBJILHllX aa

poHOHOB BI cw9 11 aapo30JIII KaJIL!lBJ! 11 Mal'HIIR. 
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HHra/UIIlllll KOMHBTHOro B03,llYXa Tewnepa-rypoll I2,5-I3°c B TeqeHBe 

3-4 qacoB Bi131ll1811l1 Y'NlWl8HB8 (IOJl!,HW( B pa:3HOB8IlpaBJl8HHU8, (lwn,mell 

qacTbll B CTOpoffY YJCYlUll8Hl!R, ll9118H8HIIR OOMKTBBIIWC IlOKa3aT8J18ll. 

Ha KjlOlllll(SX <IWIO YCT8HOBll8HO , ~o IIBK!)OKJl.llllaT KSJlCTOBOll name

~' YCIIJIJIBall WHR!ll!ll KO~ eannoqe'IHl!KOB, 6J!aronpwrrHO B03.l!;eflCTBYII 
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Ha npoo,ecc11 BOCCTaJIOBll8HIIII B IIBOKawie B OOll8JIJ!U8 npoo,ecc11, 110111,1-

llla/l ,tm'Oll,l!TOO, HOJ:u811113YII co.r,;epaauee CIIBOJ)OTO'IIIWC l!MlqHOrJIOOyru!

HOB B Jl8Mlfx)ll,l!Tap!IIIX DOfiYJIIIJ.lllll, - T8pan8BTBq8CR.B BIIIIR8T Ha 3KCD8pil

W8HTMhll0 BOCilJ)OBSB8,1!;8HJlllll XJlOHH8CKell 6poex011ero'lllld! BOCil8JIBT8Jll,

Hllll npoo,ecc. 

IDlll KYJ>OprMOrBB B (fiI3KOT8j)!lllH~ 1111.H.r.KOIIHamBBJIB. 
r. Tc:lll.JIBCII 

COB8TCKilll Com 

LU.Tarkhnis1wily 

Georgian Institute er Kurcrtclesy a.-.:1 Ph;,-sictherap-; 
Tbi 11s1, USSR 



BJHiHHliE MliKPOKJiliMAT A IlEinEP C P A3Jili1.IHhIM CO,ll;EPJICAHliEM CO2 HA 
<l>li30:0JIOPWIECKllE CllCTEMhI ll P ABOTOCilOCOBHOCTb '4EJIOBEKA 

KABA■Hl>K, 8. A. • 6 0 6Y"16 B, A . B. · KOPOBKA, K. K. 

u h,6111eB11 .i:eayJ11,T82J< 10-JJeTllllX Ha0Jllll].el!B!' a a COCTOID!Bew KaJ;:JUIO

pecnep irroJlllOll CBCTelti , n ep llq)ep zqecKOII !<pOBB, Ae.RTeJJl,HOCTB noq ex, 

KOU !Oll T eMllepaTyp!I, uepBHOII CBCTeMll e pa60Tocnoco6HOCTB J 63 cne

JJeOJJor oa-cnopTc weHOB B yCJJOBB.aX r l!IICOB!il n ellllp 30Jcyw11a / KOlll<eBTp a--

1.UUI CO2 B B03,eyx e 0 ,09- 4 ,45%/ I!. AT.uil!TBAH /CO2 _ 0 ,02- 0 ,0~ / . 

B y CJJOBWIX r1Wepl<8llllll Blll!BlleHH QTqeTJil!Blle eaweHeHlUl reWOA BIIH

MBl<B II BHeweero .IUIXHHU, liPB aarpySKaX OTueqeHJi npBSH81<11 l!.CTOl!le

HB/1 KaJUlBOpecnllJ)irropaol! c 11cTe111,1. ()(SaapylleBII eaweeeBIUl n o qe'IIWX 

npouec c oB, 1<0Topee eanp8Bl!eBII ea KOMlleHCal.lllll aQll.llOSa. :,ai>BI<cepo

B8HII Rap ymeBlUl BOCllPlllll.'BJi, paccTp Ol!CTBO BBl!llaBBJi, IIO.llll1leBBe OOIH

Oo g B pa60Te. yxy,l1Jlle BBe C&IO~BCTBIUI. B n ell;epe C o6H'lll.WI COCTHBOW 

B03JlYX8 He OTweqeHO npB3R8l!.OB yrHeTeHB/1 kOMileBCHTOPBIIX npon ecc OB 

CePJ),e'DIO-COCyAIICTOI! CHCTeWH. B COCTO.fiBJlll DOKO/i BH.llll1leHO SHH'll!TeJJl,

ROe CHlllleHBe CBC'?OJlll'leCKOl'O AaBJJe lllU!. 

PaapaClOT!UW p eKOWell,D,EllllUI ,IUIR n ocen,eHIUl H X.l)OBeAeHBR p aOOT B Jl8-

0 l!p BIITOBIIX n e l!le_pax c llOBliJllelilWM COAeptaaeew C02-

MllJl}:OkJ!lW8T r l!llCOBHX n e~ep C HeB3>oeHellllllw raaOJlliW COCTaBOW 803-

Ayxa cnocOOcreyeT cHl!.lleHBD a_pTepllal!l,HOro A'1BlleBl!il , wu n p eACT8B!la

er HHTepec .D.ll .h cne.neOk.lUIMBTB'!eCKoro .11eqe lllU! apep1.a1J1,HOJI rmiePTeH-

3Hlil. 

Oco6eP.HOCTH npo~eccoe l!rn3HeAeRTeJ!bHOCTH qeJJOBek8 B YCJJO- · 

BKRX KOM6Kill!p088HHOI'O Ael!CTBKR 3 KCTpeMaJJbH!,[)( ¢aKTOpOB nOA 

aeWiel! OCTaDTCR MBJIOH8yt1eHHOl! npo6JJeMol! 3 KOJIOI'~eCKOl! ipn- · 

3HOJJOI'Hl!. Hap11,ey C HCCJleAOBaHlll!MII Ael!CTBHR 06li\eH3BeCTH!,[)( 3K

CTpeMBJlbHWC ,pal(TOJ)CB II, 2,31 6oJJbWOl! HHTepec npeACTaBJIHeT 

HayqeHHe Blllllll!HI! ldl!KJ)OKJJHMaTa neli\ep C pa3Jll!lffil,ll raaOBHll co

CTBBOM 803.DJXll Ha opraHHau qeJJOBeKa. IlOA06HaR non!lTKB COCTa

BJIHeT cyuiecTBO AaHHOl! pa60Tbl. 

HaqHHB.I! C I9?9r . HaMH HCCJJeAOBBJIOCb COCTORHHe KapAJiopec

f!HJ)BTOpHOl! CIICTellll , Ael!TeJJbHOCTH noqeK, HepBHOl! CHCTeMbl H 

pa6oTocnoco6HOCTH y cneneOJIOI'OB B yCJJOBHl!X rHnCOBb!X ropH30H

T8JlbH!,[)( nelllep 30JIYllll<ll II ATJJ8HTffAa /IlOAOJlbCKO- E)'KOBHHCKB.I! Ka

J)CTOBB.I! o6JJ8CTb/, oT=8JOClll{XCI! CBOHllll HIIKpOKJJJ,!J&lT~eCKHJJII 

napaweTpaUH I4I. 

I.~ 
(l(ScneAOB8JIH. 63 cneneOJJoroB- MyxtrnH B B03paCTe 18-34 neT. 

PerncTpll}lOBBJIH qaCTOTY cepAel!Hbl)( COKpall\eHltR /qCC/ , CHCTOJil{lje

CKOO IAJJ.d H ,ll}!aCTOJJ~ ecKoe &Jl'l'epHMbHoe AaBJieHne /AJJ./, till

cno AW(aHID! /4JJ/ , AWC&TenhHbll! oCil,ew /~0/ H ,maHeHHYJO ellKOCTb 

ner Kl!X /HEJi/, npoBO,lll!JIII npo6y CepKHHB e noKoe H noCJJe ~Ha~e

c 1<0 R Harpy3KH HS OCHOB8HIOI npo6bl MaPTIIID I5I nOCJJe 4'r Tono

rpaq»l''.PCKOR et,el,IJ<ll e paaHWC qacTl!X ne~p. HcnOJJb3YR nOJIY'leH

P.He AHHJrue , pacctU1THB8JJJI rewo,1111HaM1NecJG1e noKaSaTeJIII : YAHPH.b!l! 

oCil,eM Kp0B006p8i!\eHI111 /YOO, cpeJl)leAffHaMllqecKoe ap-,•epHBJibHoe 

,11aeneHI1e /CW, U11HyTHblll oCll,ew KpOB006pa;qeHI111 /M(J{/, 0611\ee 

nepnq,e~ecKoe conpoTHBlleHHe COCYAOB /IlCC/, IIH,IleKC Hanpl!lle

HIII! MHOKBJ>A8 / Iw.J, YAHPHYD pa60TY /Ay/ H Ml!H)'Teyll pa6oTY 

The influence of the c3vern microclimate with various 

co
2
content on the physiological systC!!ls and man ' s capacity 

for work. 

The results of 10-year observations relating to the condition of 
the cardio- respiratory aod nervous systems , per~ ral blood, r enal 
activit y, skin te"1perature and capacity for work in 6} spel eoloa ical 
sports:nen in conditions of gypscous cavern 11Zolushka11 (CO content in 
the air is 0 ,09 - 4 ,45%) and "Atlantida" (C02content - o , ~2- 0 , 04%) 
were general ized . 

Clear-cut changes of both hemodynamics and external breathing were 
revealed under hypercapnial conditions , Signs of exhaustion of the 
cardio- respiratory syst6lll under loading were marked , Changes of the 
renal processes were r eveal ed which serve for compensation of oci do
sis . Disturbances of perception, attention disorder, errorre in work , 
deterioration of health were fixed. There wore no signs of inhibition 
of t he compensat ing pr ocesses of the cardio- vascular system in a ca
vera wit h aa ordiaery air content . A considerable decrease of the 
syst olic pressure at rest was also marked. 
Reco=endationa for visits and carcying out work in labyrinth caverns 
with an elevated CO2 content have heen elaborated. 

The micro c l imate of gypseous caverns with an invariable gas con
t ent in the air promotes a decrease of the arterial pressure which is 
of interest for the speleoclimatic treatment of arterial hypertensia . 
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neeor o l!<eJJYAOQKB /A=/ H noKaaaTeJIII eHemHero )\l,OOUlltl! : wniyT

Hbll! oCil,eM AW(aHHI! /,JO)!/ , BeHTIIJllillllOHHbll! IIH,!leKC /B}I/Ii5I. 

l<a3,uµe 2q co61ipaJ111 Moqy /Alie nopl.\HH/ , perncTpHJ>YI! oCi'I,eM, 

pH. C noMOJlbll HffAHKSTOpcB. B ycJJOBlll!X CTal\HOHHpa OnpeAMl!JIII. 

B 1,1oqe KO~eHTpal.lllll KpeaTl!HHHa, H8TpH1!, THTpyeMbllC KHCnOT II 

OCHOBaHHJ!, BIJMIIB.Ka r7I C noCJJe,lzyl(llll<M pacqeTOU me ~ KCKpe111!H. 

noq~ Ha I, '73M2 noeepXHOCTH TeJJ8 lEI. 
. _yyacTHHKOB 

B paa= yqaCTKBX nej\epu ,j/m<CHJ)OBBJIH CBIJ0"Y"CTBIIE!"3 KC-

nepl!MeHTa, H8Jllltllte oc.111160K npH BW!OJJHeHHM Tonor~eckl!X pa-

6oT, HCCJJeAOBaJJK oco6eHHOCTH IIJ>HTeJJbHOro BHllld8Hl11! H Tellll ce

HCOMOTOpHoro pearnpcBaHHI! C noMOJlbll TeCTOB IIlyJJbTe' AH;'.:ll!JOBa 

n KpoHemrna. Pact01TblB8Jlll eereTaTHBHIIII Hll,lleKc KepAo, 

,l\aHH!,re, nOJIY'leHHble npH ncCJJeAOBBHHl!X e nell\epax , conocTaB

JJeP.H OTHOCHTeJJbHO KOHTJ)OJlbllblX BeJil!lUIH Ha noeepXHOCTH , npHHl!

TWC aa I OOJ' • Bee yqacTHl!KH 3 KCnepl!MeHT8 nepeBO,ll}!JIHCb Ha A0-

3HJ)OB8.HHbll! BOJl)IO- COJJesol! peruw . 

2. CPABHID'iWMfl XAPA!O'EPHCTliKA WlKPOOIHMATA IJE.l@' 30JJYUD<A 

}I ATJIAHTi!Ji,\ 

iiayqeHHe (!JaKTOJ)OB BHellIHeA CpeA!,l B o6emc OeiJ\epax 003BOJIHJIO 

OTHeCTH K paapll,ey 3KCTpeMBJlbH!,[)( CJJe~e H3 HHX : HH3KYJO Te

MnepaTYJ>Y H Bb!COKYJO OTHOCHTeJJbh,'I) BJI8"°10CTb , TeMHOTY K Tl!IIIII

HY' OTCyTCTBHe coJJHeqHOR pa,!ll!Bl\HII, CMeHbl Jl)II! H HOtUI' BHelllHl{J( 

epeueHllblX AaTqHKOB . IloK83aTeJIII aTMoc<!)epHoro ABBneHHI! MMO OT

=aJJHCb OT eemM!H onpeAeJJeHHb!X y BXOAa a neu;epbl. 3 TH t!IIK

pOKJIIWllT~ecKHe napawe~u ne~ep noqTH coena.zia;ni Mell<AY co6ol! 

/ToC +I0,2- +II , I; OTH:- BJI . 98,5-IOOJ'"/ . BMecTe c TeM, 3TH 

OOA3el4Hl,le OOJIOCTH cy~eCTBeHHO oT=BlOTCI! no COAeJl!l(BHllll CO2 H 
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i ~, u7,~ . J i1 °,\i'.:'JC. • .'1'H4E.. r.:l.3OEi.L. COCT£D if),.'\h?H-lCC.tiil COOl'ilf.;TCrBy

C~ r:!r;~..:l.!fJeCl~U.i :.Oi)...j.,_ . ~ n - ~0,1j'Lii':a ;.wc..te~ona.HHR 1J)ODO,],KJlHCb 

:: .,x..:u1:a;: c i:0;1.;,ci-:Tpn.~1e.l .. ·rn;.;;:.1cJ10T:.. I , '-: -:J ,~1'/4 if :mc,topo~li -

I8, 0-2l ,ctt~. 

~ . ~13i!OJI~ CJ.K:1'"'1H II PABOTOC..10'.:00hcx::TJ, 

3 . I. %'.HKLO!OH8JlbH0e COCTO.lllille 4 eH1'jl811bHOA r eMO.IIHHaMllKH 

.;.3!'l!(;J--J1e iCC B COCTo~:;m no;~on: B 11 •• \T;1m.Tu:,a,a 31:L.'iBlt.'10 'i"Cll 

,!tCHLUl:J I\ ce :,r.;cnb: :cE~1:'}, TOr,.:a HRK D n .30.'l"f.:H<a f,3.3BUBM6Cb Ta

: :;:Hap):tllfl • • lOC.'i~ : arpya:m 'i.:.:C cy-4eC'1'.,lCEH0 so:;pacTMa , OC()(jtJl.}iO 

o ~•c;1oai;fiX r.tiiep1:an:-:irn /':3 nou:oe --~±3, 0, .1ocnc Harpy3KH -

I2.J±:3 , 9/ 1;0 Cpl'.?"CHlID C li3:!CLOHH/tlll U ~ . AT.1WIT>l,J\b. •/B r.01;oe 

78 ! :,, ir, r.OCJIC 1:o.rpy3;m - IO:; ± 4 , I/ . AJ1c D n . AT11at,T!IJ1a A0-

CT0b1.?p:io ClJt.:wIOCb ; noc.,a ::nrro.:.iCI ero j'E8J1HlleHHC O;:.u10 IICHee 

ilUflcl':e11O , ·te.J B HOUTpOJic . -~ cy- ~CTBChHO 1.e OTJl.ltJMOCb no 

cpa:.,~crnoo c xoi-.Tpo.·tbhLiH~ neJm1mr1a.:.m . B n . Jony1.1uca ~ no»wia

AOCb , oco:;e1:r.o n O'i'ceT ra r.arpyaKY. ~ soapacTa.no, a nOCJie 

t.o.rpy3JCI :.ec}:OJihKO C!ilf,X. .. .tIOCb . 

?azr.11~U1 e.;e Cionee OT•1eT,111ao npOJD3lt,11tcb np:i pac11eTax reiJo

: (:ln&..:;:,wc:= 110;,.a3aTener1 /r,:ic . I/. 9emfllntill C,\).i a ne..;epe c oeiu

~fao:i raJolJO~ Cf.-e,11,0:, rw..n B noxoe , ·raJ< u n~;f ::ru'py:-:Ke 6!.Z.111 1'11 -

._:e \IJt-':'pO.'!bl:HX no,;a:~J.'i'Cire.1 3a (;1leT CiU-l.,;~J;jf Jl ~ . 3 n .JMY,Jl<a 

~n.4 3J,a-M·J.'eJibhO yt3eJil14l!Ea.110Cb !f B 1101;:oe U ilOCJIC i;a.r pjJhlf . YUi( 

D oUenx nc: \t!fXL< C,.iLal1Ctt, OCOG'-3 •. hO D YCJIOb~IIX I'iI.lep:<arnJm . 

,ocnc 1:arp-;3;m B 1 • .,onyuM, ,,ec_oTl'II ;.a ero JLe:wle1.11e , Yu< 
,·cc ,.~e .-.c :.1,oc-:-.1ra.n .10Ka.Ji:.'J.'e.iie~1, pcr11c-rp.1pye1.C.t< 11a nonep~OCTH . 
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A S A B S S 

1'11c . I . fioKB.3aTenn rer,ow1Hau11K11 B cocTo.llll}m n0Ko11 /A/ 11 noc

ne harpy3Kl! /B/. Benue CTOJl61!KH - KOHTpOJlbHHe 11ccne

AOB8Jll!II , 38WTpliXOIIIUlHll8 - HCCJl8)10B8.HHII B ne48pe . 

/+/ - CTaTl!CTl!tteCKll )IOCTOBepHHe 113!.leHel-OIR OTHOCH

T8JibHO KOHTpon11, !++I - OTHOCHTeJibHO H3MeHeHHA B 

n . ATnaHT>1)1a 
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~a< c .. •r.,ecTBCl.!:0 y. .:.:nb.~eJICJi B COC'!'OJC1.1U1 11O:<OJI , l~~:t:t'"·!.\ il :1 .30-

,l:f"J!Ka 3(1 Ct!CT C!Ut.,eH!R YOi{ ,.a ·:ohe Ta<!IKap)lHa . Cy1v1 110 Bem1-

1nn-.au .I.CC , COCY.1i,.lCTI:L-1 TOliyC IJOJlb.Je ,lOBU-JMC.R B OOtme p ycno

BilH:( P',mepKam-.mt , ;n:mo c1J-Lm.ctcb a OThaT na 1-_arp.;'3H..f. B ne

te~ c o6W-lh0,1 raao:sc.i c~:eJto:'i l'i"tt 11a:...01.1:n-:.Hn C>w:m .:enee peaKO 

'\A II ocou~i:ho \na ;r.:eia,::ia,mch B n . ATr.a>:T;lJla . B r. • ..;ony;ima 

:ipoH~lllO~ITeniJl-ia.R pa6oTa :rci'oro ,.iCKJ~OlfKll BOJ.,)aCTMa, oco6eh

h0 31.a1111TeJibi'.O B YCJIODll/lX :1:m\leCKOii Harpy3Kll . I.rn )IOCTOBep

hO Ci.K,mJicn B n • . \TnID.TJl,£1.a n 3;:atrnTenOhO yBen:ftU!BWlC.R B n .30-

.rt,1.um , 11To c:n-1.i1eTeJibCTr.ye·r o noe~e1-:m1 "3 HepreTU4CCKHX aa·rµa.T 

...u-101:3w,.a n ycnoBHrnc r::i1epKam:im . 

'lruu-11; 06pa301~ , c:'IV! no :i3;:n::e1-:111() lfCC II C,\ll B yc,1om111X ra

nspKanhHH Bl~rncia7rcR :r,io:-,oTpo:nu,;, a ;r..orpomlID1 pa3epBu cep,ij

"\a r:n :r ;e D COCTOIIHJ1:l noKo:i • • ;n,;>Ol!JJv.:.l(lT .ia -1epu C 061.Nril,l,I 

COCTaDO~! BC3,v,<a C!IOCOUCTllJeT DJ(JC:l\18!.HiO pe3epllOB cop,1.~a TOJ!b

•~o 11pu :. ~1a:14ccao:! pa6oTe a TO 3 .~ehb~e;.1 oCSoe:.:e no cµrun-.ehlO> 

c 110::Tponeu. 3 TO 0Ciec,101omaeT oo,we ~ i.01,oUHHti ;,e·.au pauoTa 

:.c10Ke:.p.!J.3. , l!C).. 1:.0. 1lOBC1J.O:OCTH . 3 yCJJ.OBUX< :r.Hilepr.am--:mr ucnonb-

30B!ll'.He jl~3epBOB cep.;140- llf)OUCXO,ijl!T aa C48T yiiemfllet-nrn )hOp

ro::.a·,•paT 1.J.to1<ap~a ;ieao:ro ;1ony.o.01.1KB. . 

3 . 2. Al;fha!.IHKO. H:uei--eHm. ;:;e:rrenbhOCTH OOlleK 

l't?3YJlbTaT?.l 1:ccne,qoBaJ-J1;i •1esrre11b11ocTn no~e11 / p:ic . 2/ cn1111e

Ten&cTBYJ:iT O 3a,1ep-~Ke DO.'\!.! !1 !IOI.OB :.aTp1111 B opra:.,13!!C no ~1e

f13 ~~ae.'11Newu1 11_.;o~o;r i:tTe.1:,i:.ocTa u~...a01:I38J,,'1-1H no.a. :3C1.:.ne~ . C1J1-

..:c1-me ,y:fpe::a ~ l f:CK:,,8;~ra i:aTpan 3 n .3ony::rna ti!L1m 6OJJet? Bl:l

pa: . .!}:.ht , ·.i:J: D .1 . :lT.ia.i:T;I.!f.a. Cy,a..1 no .:{dCl,b.::Jet---:mo .DdBE::,n.et-.Hn no4-

Krum Y.f~ttaTm.;iHa, .,,.UJfb'lpa.l{,l!I TTO).\ 3C1Ule:;: CJil-C·.:a.JiaCb . iJW.8.KO OT

cyTcra,1e nara..um.'JbHoro Cr-JCC!.MSI ~1J0BHff 3i<Ct;v,ei.u,ra Kf)CllT.ifhlU:a, 

C O,lll.Oil CTOpOlibl , ll fiblll8/1Cl-'.l!il ll0,4!l ;i HaTp:rn, - C .u..oyroa , pea6-
copll!_\iill RONI 11 l,UTPHR B03µacTana . Ttll!, r.a,p,tep, B n . ATJiahTH-

)l3 jpoEeHb Kj>CaTHHt:-.a BO fi nopLy!l! '.!Olll1 Ci'.l13HJICII Ha 2!~, a 

i.aTpiUI ha 32¾, B 11 .3onyillK8., COOTDeTCTBehP.O, r.a 23% It 4~. 

KOHTPOlb 
140 

a. l T I A H T K J A 

, se rA ,sern 

n. 3 0 I 1 I K A 

1.._ n..,,... 

A 6 8 r JI A S 8 r l 

l'l,c. 2. I IOK8.3aT8Jlll ,118RT6JibHOCTI! notteK B KOHTpone II npn BY

nOJtHeHHH cneneopa60T . 

A-<lKCKp811Jlll KpeaTHIIHHll , 6 - ,ijllype3 , 8 -<JKC!<pel.lHII HaT

pHR, r-Tl!Tpyewwc KHCJIOT, Jl-ruomaJ<a 



.i3Y1leHlt0 1mclio·rom1,J1;eJIIITOnM;oij i\CfiTeJl!)rOCT?! iJQ\{81< DLL'l!3~1.1JO 

i C,3JUf\fite 13 COCTOF.:1UU1 !ll.!,i1,:"\0reH~3a J3 pn3r.ux. n2 .. ~epax . 3 TI • • '\Tna.

hTffAa i)i-1 .. :otnt cy ;ecTBeHHO t:e OT.'J.:i4aJICH or i-~0hTp0.11Di--ilX noliB.

<:?aTeJtei: /fX. J ,0-t.>, 1/' a "l J-~Cl:~C11)1:1 T:.t'l'f'YCf.;'-!X J:!~C.·]OT a C.:UAU

Ka 1m60 i.e H'3: ;c:!J;.aacu , mt60 ~r • • Or.O .;a,1acb . lpil OOBi.L.CEhO~.i CO

'~C}X-:ial.mt CO2 D it .3onywna 0•1r..:zqa'Iff 31:0.-Li'l'e;JbhO~ yr.e;m~et-..iie 

nCKpe!IIDI Tl!Tp/Odlil{ l(IICJIOT I! aa;a1&.Ka co CDL;e1:;ie.l pf. JIO\GI 

() 5, 8 . b TO ··:e 3peWI D'.,lll3J18P.l!e C ;.[Ol{O;l Til'l'pje • .J,!X OCl'.OBlllill., 

Cpaant.Ten.01-:rut xapax·1•ep;1cTiH<a noKa.3aTOJieil .a,emcJrbr;ocT;: no

·•e1< B n . ATJJfil.Tlf,l;,ll ll JMy.UJ<a CB,!)1CT8JlbCTBy-nr OU l,UlalTl@HOil 

xaplll('reps :t3A3J,e1m:1 TIO'WIIHmX npOL\eCCOB B rCJioB,!/0( I'llllCpl<llil-, 

Emt, P.anpaDJ1e1:;:ou ;;a Kow1ei;cruiw.-0 pa:iB,rna;:,..;erocn ai~vioaa . 

·;.3. ,loKa3aTem1 BHemmro 8:iXaHMR B ycnol!HRX r11nepK!lllHHI! 

t.haJJll3 ;:.33:iJlbTllTOD, TIOJIY'lOnHJ,IX lljll! llCC.~e,llOBa@!/0( COCTOR

'.JlR I'eL:O,Jv!liWlHKH i! ,IICRTeJlbHOCTII TIOlleK il0,11 3et:nell , yi<a:3.maeT 

r.a TO, llTO np,1 l<O...i6U .. HHp0.BanH01J: 'Aer,cTBUH '.:)i:(CTyei.:aJiblJlX ..,.aJ<TO

?OB . DJIIIP-J_\l!X ha OpI'aY.113>1 11e11oaeKR, B n . 30Jly1llKa ee,ey,.\llJI po.% 

!!p11>AJV1e;:aiT rirnep;wnom. 'l'paKTOBJ<a :.1exru<113uoe, aWUlJleHnHX 

113lieHeHHii co c•ropo11u cepA811hO- COCY;\aCTOi! c;icrei.:u B TI , <lOJl)"JKR 

1ana 3aTpy~~!Te.%uo;t . B CBR311 c '> Tll1l 113Y,J.HJJH lieKOTop!ie 1101<a-

1aTe1m Bnell!Hero ,IJ.bWUiMR ll conocTlill/le1m11 c no1ta3aTeJJIA!ll rci.w

!J,liliaH11KJo! B yt1acT1<ax ne •iep1,1 c co)lep:~a,.;ieI, CO2 a B03JIY",<e 2 , .i-

3 , o-/4%. 

B yc11oe11IO( mnepKanmm oTJ.1e11aeTc11 31.atG1TeJ1bHoe YJ3em111eHI1e 

JO.I; D TIOKOe ll npH 1~3ll'IeCK07. .arpy3He /p;ic .3/. Ponb ,e.KTOpOB , 

onpeAeJJn.(l VIX noec&Jen11e . iO,!;, 1.epruii;o3,,alll.ll , ...cm1 '1,ll yacm1,rn

aanocb lie3nlllfilTenbliO , TO )iO B ,!OKOe B03paCTM B r , .3 pa3a, a 

l'llc.3. 

"[I j'[I 
"'di 3· rtl 
-~ 

' • • a • • 
lt•■ t C &t l U•i 

A 
l • a l 

noKa:laTeJIK BHell!H8I'O ,I\WUUIIIR B COCTOJIHIO! IIOKOR /A/, 

nOCJJe 20 11Jl11Ce,11lll!IIA /B/ 11 nocne 6era a TellelOle 15c 
/B/ B KOH'rpone II B n • 30JJy1Ill<a 
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np11 Harpyane D Tpll , .• ~ np11 '3 TOi! 1:e 113HenWJ!1.Cb , B ycJJOlnlJD( 

r;mepKanlUm 3;; ao3pacTan, ocoue::110 np11 n>. Tm:caBliOH pa6oTe . 

3peLU! 33.·iep;c;.,1 .:\IL<fil-.llR D ycJJOBllRX npo61,1 CepKITT.!l B ne,iepe J<aK 

B ITOi<Oe , Tali J.i ;iocne !-.arpyaKH yu:0:;b~OCb IJ04TU BAHOe . 

:10 ,!;filil;;;;l Jll1TepaTyp1,1 Cl(I[ I'ai18pY.llITHHR Olta.3!,JlllleT ,:Ci!OCjlC,II

CT:JeJ:;.i.08 BJUfR},lfe P.a TOI,YC .U,!L<aTeJlbhOI'O i.1,eHTpa, 4TO ilpHBOA,HT 

K ynem111e1om , ,OJ; 3a c11eT noa1£..e1arn f.O u 'Ui, ,1ecMOTJJR Ha no

BH:ieme ... a,;; npl! B1,JCOl<ltx noKa3.:·rcnmc B.I, B"""'1BaHJIR co2 113 KpO

B1I s;e npouc;<0,111mo, T , K . llCl<"jCCTBCl,HO 8!,J3BaiJlal! rnuepneHTHJIR

!\i!R B ne wpe ne B'131mana np;13na1<0B r11110KaTIIOIH ,11a;.ce npH YAJ1U

;_e1:im 'li<Cnepai..eliTa AO ll!llH , TIO-Bll,.\liUOM'J , B ,'.\aJ-.HOM CJI'J'l!le ClJll-

6aTaBBJJ pe .JJeKC 3 ,:.~epa- it.tJJbeCTpal-i,llll , npol!BJ!Rm\)lilCR B BlffiJl'.0-

'!eH!IH 113 KpoBoo6pa:iel'Jlff aJibBeOJIIIPHbOC Ka.711Jl,1!!p0B C Bl,JCOKIIM 

Pro • 3 TO TIO,I\Tilep:,:;qaeTCR c,=elille?.! Y(l{ /e pe3yJJbTaTC JleI'OlJ-
v 2 

Horo 6noJ<B. y-.,1em,aaeTCR noc1;,mne1me KpOBI! B neeo:i cep.11•~e/ . 

.IO .~aU!llll Ji. C . YJJb.ffi-:HiiCKOI'O H i..A .,-;.:ypaeeoil nu rm1ep1<an

hHll yc;1,111Bae,:: L\CliTpa11bi-J.re BJIH/lnl!R !ill TOl:YC ciny::-Aruo~ero 1;ep

na I! noau,eeT pe3.l<T!ffihOCTb :...101.ap,11a I< TOfL031tj)ill ;,.;rryJJbC&I, 

ll'i'O 110,IITBej)A'!JiOCb pa3Bl!TlieU 6pa,l\l!lillp,I\HH . 

TaKll!.l 06pa30.1, B n .3ruiy-= ,11a:..,e npH r.e3Hall!ITeJJhr.o.i clil1lle

l-'Jrn co,11ep:~.1!R 02 BO D,I\U)UlCUOLI B03p;yxe TIOJiBJl=CR npe,111ocwi

m1 )Vlfl pa.3BHTiUI B O}'f'W-iH3U8 I'iffiOKCHl1. 

3 .4 . Pa6oTOCTIOC06HOCTb H i';yhl<UJjOHaJlbHOO COCTORHHe EepBHOli 

~ 

Olpoc ncex HCCJJe,eyew,i;c Jll!ll TIOCJie 3 - 4 tJaCOB pa6oTH a n . 3o

ny,.:.ma no1~an, ttTo y Co.,1;.,,1:1r;cTea c.1eneonoroe , pa6oTaE:.il.HX B 

yc1ios>111X gHcoKHJC 1cor:1.1eHTpaU)lll co2, OT1ie11aJJl!Cb ;.<a:via, 6ucTpaR 

/T0.,1,1JleI<OCTb Ii CO!iJilffiOCTb , .lpi! 9HilOJll-.elillH pa60T no ronorpa

~Jfli3CKO}': c<Je...::He ;..~ peracT!)JqiOBaJIH hapy.JeHHe aocnpHmHa, pac
CTpol!cTBO amwa.•urn, noRBJ1e1v1e o;n160K e pa6oTe , pa:iJiP!L:mTenh-

1.ocTh, P.BpYJJelOle ,mop.ll)IHllU)IH .!lDIOSHl!il , 8 n . ATJlaHTll.lla 3a 3TO 

:;Le S_pelJ.R TI0~06iil£< H3: teHeJ-Utr. He OTMella.rrn . 

Onpe,11eJ1eHHe sereTaTl!BHOI'O l!H,ll0KCa J<ep.110 CBll,l\eTeJlbCTBOBa

,10 o TOM, l!TO B no Koe e 06e11x ne.!\epax npeo6na,11ano noBH.Je1me 

Tonyca napacu1u1aTH"ttec1<0H HepBHOH CHCTeMH, O,[\haKO , ecm1 B yc

JIOBlf/0( 06'1\IJ,O.i I'a30BO:! Cpe,1\1,J sereTaTHBHIDI HH,ll81(C COCTllDJIWl 

- 17 ± I ,8, TO a ycnoBHIO( r11;iepKaTIHH11 TonbKO --8tI, 2. fip11 11a

rpy31<e B TI , <>OJIYIJIKa l!H,l\8KC B03j)llCTaJJ )10 +22±2,5, a B n . ATJlaH

TH,lla ,110 +II±O, 9 , 11To yKa31,JBlle~ P.a npeo6na,11an:qee 3Ha11eHHe c11-

ldJ1BTH11ec101JC Bmlmrnil e ycnoBHIO( r,mepKaTIIBm . noKa3aTeJIH sere

TaTHBHOI'O HH,lleKca COI'JlaCyioTCJI C pe3yJlbTllT8Jlll I'eMO,I\HHaMH\leC

KHX 11ccne,11oeaHllil , 

HcCJie)\OBaHlte o6seua BHIOlaHHR II CKOpOCTH llOHCKOBI,()( )\BIOle-

1-::uA B30pa no lllyJJbTe CBll.lleTeJlbCTBOBMO 06 ycKOpelillH Teuna 

c11eTa Ha C-IOJ' OThOCHTeJlbnO KOHTpo.nbHHlC BeJll{l{ll}l /npl!3Hal< 

npeo6na,11rurnR npo1.1ecc0B B036YlrJleHHII/. i!OCJie Dlil{O,l\a H3 ne:qep1,1 

JOJJYllll(<l OTllelJaJJH 38.He)VleHHe CKOpOCTH Bl,JllOJ1He1il111 3!l,IIIU!IIR Ha 

20-221' /np,!3HaK pa3BHTHII TOpM03Hlil{ npo1.1ecc0B/ , TeCTHpOBaHHe 

no AH{IKldOBY BWIBIIJIO CJiel1,}'l)JW,I) ,I\HhaWIIK)' . )lo BXO)\a B neCjepy 

3a 30: o6pauOTaHO ':i2-% 3HaKOB (l~OJJJ{l{eCTBOU ,11onyuiem11iX Ollll1-

6oK 3 , B n .3onymKR COOTBeTOTBeHHO - 75-?8 3HaKOB, Ol!!l!C>OK - 5 , 

nocne eL1Xo,11a Ha noaepXHOCTh - 62--85 3HaKoe, O!!D!601< - 4. no

ny'leHHl,10 pe3yJlbTllTH CBH,ll8T0JlbCTBYJOT O He,IIOCTllTOl!HOA KOH1\8H

Tpal1}111 H HCTO~eHIO! HepBHHX npo1.1ecc0B B yCJIOBIIRX rnnepKBJJHHH, 

Onpe,11eneHHe cnocouHOCTH peweHHR 3a,11alil! B H,lleaTopHOM nnaHe no 

l{poH8JIHHy BWIBHJIO ywelibllleHl!e KonH118CTBa ,118ACTBHA, yaeJIHlleHl!e 

\ll!CJIB OIIDl60K B,1\800 KaK B ne;iiepe ' TaK II Ha BblXO)\e H3 Hee . Bee 

3 TO JIBHJIOCb OTplll'(eHll811 HapyrueHHI! aKTHBHOI'O BIUDIIU!IIR, paccT

poRcTea "KOll6HHBTOpll10!" . 



no.ny,;eH1i!18 pe3YilbTaTbl CBll,l\0TeJibCTByioT B nOJih3y TOl'O , '!TO 

H3YeH0HIIB ,l\CR'l'0JlbHOCTH 11epBHOA CIICTBMJ,l npll r1mcp1<a.IT1Ulll HOCl!T 

,l\Byx"a3hW! xapru<Tep: c11aqana i-:a6JllO,I\BJIOCh nosiLl!eHHe , a aaTeu 

Cl-llll!(8HHB B036y,!IIIJ.IOCTII HepDHl,IJC npoueccoB . YBeJIH'IBHHB D036y,l\ll 

lJOCTII npHCY-'18 !:e'18Jlbh!afJ CTB,11.l>U 1'11:18pKa11HHH II 6liCTpo ycTyna

BT uecTo npouecCSM Topuo~;epJ,tfl , 11To ci<aablBaeTcfl ha pa60Tocno

co6r1ocTH . B11,1\HMO pema:X\l™ •)aKTopo!-! e yK8.3aliHliX ll3MeHeHllf!X 

f!BJil!0TCII he TOJ!bl<O KOhl.\BHTpaWlll B B03.l\YXB CO2, BO H BpelJfl 

npe6h!Bllhl111. 

~An.Jh.r.U UUJ 

nplUIBHBHHl,,!I KOMJIJlBKC nc11xo• 113110JIOl'H'18CKIIX ll0Ka3aTeJie!l II 

noKa3aTeneA iyttKll)IOP.aJlbhOl'O COCTOllJUIII cep,l\B'll:o- cocy,I\HCTOfi II 

)\llXaTBJlbHOll CIICTBM , a Tll}Q(e Ji01!T€JlbHOCTII nO'IBK n03B0JrnJ! Bblll

Dl!Tb DBJ\T4YJO ponh r11nepxanH11H npH KOM61IHl!pOeahHOM ,[\eilCTBHll 

~ KCTpeMailbHl,lX ii'aKTOpOB lia opI'aHH~M 'IBJIOBeKa e n .3onymKa . 

B ycnOBllflX r1mepKa11HJ!J,l B!UDO<ia• TC/I IIHOTponHwl II XJ)OIIOTpon

Hlill peaepBli CBPAJIB- B COCTOlllillll noKOff aa C'IBT YBBJlll'IBHHII ~he

pro3aTpaT 1,1110Kap.11a neeoro ~eny.110'11G1, ru<THBHpYJOTCff npoueccli 

BHBlllHBI'O )\llXaHHII, np11 11arpy3KaX, XOTII II np0HCXO,[\HT yeeJIH'le

Hl!e '.iOJI 11 .. !OK np11 CHlllleHHII nee, CYM no npo6e CepKIIHa, Kap

AJ!Opecn11paTOpHB1! CIICTeua IICTOJ\8.0TC11. ,j31,1eHeHH11 ,11e11TeJibHOCTII 

nO'l0K HOCl!T a,I\BJlTHBHwl xapru<Tep, EanpaeneHHlill HB KOMllBHC!ll.\lllO 

all)IJI03a I! yecmf'leHHe BBH03HOI'O B03paTB K cep.111iy • I'lmepKa11Hll11 

l!Bil11BTC11 MO::\HW CT,1MYJIIITOpOM nereTaTlfBHOii hBpBHOll CHCTBLll,I, 

,!\Jiff KOTopo>I xapaKTepHO llODWJBHHR TOttyCB napac;o.maT,f'l0CKOI'O 

H B 6onbmen JJepe CH!JllaTll'IBCKOl'O OT)\BJIOB . Pa3B,ITIIB CJIO:lUIOl'O 

HBpB!iO-pB.pl!BKTOpHOl'O KO!AllJIBKCB peBKl.\ll•l B opram131.1e 110380Jil!BT 

pBKOMBI\IIOMTb COl<pa:!BHH0 cpoKOB pavOTli D ne-4epax C BHpa<BH

HOA r11nepKa11HHCR .110 4 qacoe . 

~J<KpOKJU!lJ!lT I'lffiCOBl,IJC neqep C HC113l!BHeHHl,;M 1'8.30B1,ll.1 COCTa-

BOM B03.l\YXa cnoco6cTBYBT CHICIBHlr.O BµTep11anbHOI'O JiaMBHllff, 

BK/llO'IBlilllO peaepeoe CBP.1\4<1 TOJI bKO np11 ' U31!'1eCKOil Harpy3Ke II 

TO n ueHb□eM o6oeMe , 'letl Ha nosepXHOCTJI. Bo t!HOI'O!.I ~ TO o6y

cnoeneHO npeo611B,l\aHHet1 napac:llJllaT,l'leCKIOC en11mrnn. BblJlBJJemrue 

H3MeHeHJ11! D n . ATJiaHTil,lla npe,'lCTaBJllllOT HhTepec )\.qff pa3pa60TKII 

cneneOMHUaTll'leCKOl'O JIBlleHJl/1 aµTep11anbHOll mneµTCH31111 . 
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.~:r....P,,'I"JPA 

I. c;i·;p ..• : B 6a3,!llcax ae~m. :ocima, I.62. 

2 • .:.·\ellKO B . 3 .: ,:,'l'.li!.l'UI opl'Blil131.!a qeJIOBeKa npl1 Ji.'lllTeilbHOll 

npe6!maH!rn ;1 paGoTe H ~KCTpBi!OJlblll,IJC yCJIOBllflX ne.;iep • • \qan

TaW,:R tteJIOBeK3. U ::J.1BOTEi:IX }( 1 l{CTpei..faJlhJ-:b~ :,,cnomun.! DHeLiJ

reri cpe,q;:. .oci<Ba, L.85 , c . 117- 1'38. 

:3 , rop6eHKo 11.fi., _:.n;mHB ,.i. C ., rop6eHKo B.n.: 3:mmme carnpo-

1un1uaTa ,1e~ep ha oprru'.1131• 11enoee1<2. . l1e.;iep1,1 . ;lep..a, , I.dS, 

c. ~ - :£, • 

. ~ ;\11Ha~JR A . E., .16JiOHOBD. : · .n. OJ:b~T!li.Clrn~t C .c. : -:o!A-"lIJ>OBa

ID!:e eaaoBoro cocTana B03,IJ.j"Xa napcTOEliX na ~p tic...i,omm H 

ByK0911Hli , ,l\oM • . :ih YC..,"J' . Cep .6 . L64. ' 2. 

J • . 1-DaHOB c .. :. : Bpaqe6hhl,1 KOHTpOilb II neqe6HBII ·113eyJlbTypa. 

locKBB , E?O. 

0 , .Bp1tH !J.B., 30H11c 13. /1. ; )11a11onor11R cJ1cTcM1-1oro KpoeJ06panje-

11,111 . F'OCTOB , I::84 . 

7 , PR60B C .. I., l1BTOlOIH D .B ., 6ohJ(apeHKO B . B. : )\nan:ocTJrna 

6one3He,I noqeK , Jlers!Hrpa,I\, r;?~. 

8. !.JoK o.: ::,m<l.\llOHaJlbl!Oe IJCCJl0)\0BaHl!e noqeK . llpara , I~I. 

:; • . ,oa;:.yxl!H A . C ., J.ioee B .. d ., Ko11oeanoe C .B .: BnlH!hllC 11pe,qe11b• 

;.o,1 ·113114ecKo:\ pa<ion1 hB 1:ap:~01111,.&111ey II wrnpol.\l•P•<'JJil!TOpHoe 

pyc.ito ~')P.iiX cnopTC:.i.eHOB H mn.h h8 3!lhlG.!8D.J}{XCR CilOPTOU • .M3ll-

on . lJellOBeKa, I.e3 . 1' ,9, .. (,, c . ,J2- 103. 

IO, EpeCJiae I . C ., r.qe6oncKJ!l1 B.;\. : Pcrynll'..\111! ,11U::ruu111. ;1e1111-

Hl'pa.l\ , I.tll. 

II . Ara,i.::aiillH , . A., _:.q : llUOB A., .. : .yHKLJ,UI opl'BIDl3tl8. B yCJIO

e;rnx l'IIIIOKCllll :, l'l!nepKIUlPJIH . ..:ocKBa. I .,66. 

KABAIIIHJl( B. A. , ECIBUml A.B. , I«>POBK.l K. }I. , r ASOlmJB O .B. 
/CC<JP , lfepBOBIJII , XNeONMU,Hl!/ 

v . Kabasbnjuk, A. Bob;ylev , K. Korobka , 0 , Geidullov 

(U.s.S.R,, Chernovts;y, Klunelnitslcy); 



OIThlT JIEtlEHH5I BOJihHhIX X POHHtlECKHMH HECITEUH<l>HtlECKHMH 3ABOJIEBAHH5IMH 
JIEI'KlJX B YCJIOBH5IX MHKPOKJIHMA TA KAJIHVIHbIX filAXT 

TVBB, A. e .. BSPHXOBA, n. A .• HOXPHHA, n. "· . KPACHO■TKflH, "· A. 

0.IIHoA H3 OCHOBHYX TeopeTH4eCKHX 38,1184, C KOTOpWH CT8nKll-

88'lTCII Me!IIIKII, 11cnonb3Y!'J!l\lle 11e4e6H1,1e CB09CTB8 Ml!KpoKnllM8T8 

m&XT II ne~ep, RBJ!Re'l'CR, H8 Ham B3r111!,1\, Bl,l,IIBJIBHKe ne4e6HYX ,j,aK

TOp08 II 060RCH8HK8 MeX8Hll3M8 IIX ,I\BACTBIIR, PemeHKe 3TOA 38,11,8411 

no3BOJIIIT, C 0,1\HOA CTOp0Hl,I , ynytllllllTb oT6op 60JlbHYX )\JIR cneneo

Tepan1111 II IIH)\IIBIIJ\Y811113Kp088Tb CXeMl,I ne\leHIIR , a, C J\PYl'OA CTO

poH1,1 , C03)\8CT npe,11nocW1KII ,I\Jlff MO,I\BJ!Kp0BBHIIR TeX KJIK KHYX ne-

4e6H!,IX ~KTOJlOB H8 noeepXHOCTK, B cneuKMbHYX KBMepax, r,11e wor

JIK 611 Jle4KTbCII naUKBHTl,I, He IIMB1lll\KB B03MOllHOCTH npoATH Kypc 

nonHouet1HoA cneneoTepanHK . 

C 3TOR TO'IKH 3peHKR H8M npe,11cT8BJIR8TCII KHTBpeCHblM 8H8JIK3 

on11Ta pa60T1,1 ecex cneneone4e6HKU, oco6eHHO, e1,1nonHeHH1,1R no e,1111-

HoR cxewe. Pa3pa60TK8 T8KOA cxeMbl , H8M K!U<BTCR, MOl!tBT CT8Tb 0)\

HOA K3 B!U<HYX 311,1184 M8l!t.JIYH8p0)\HOA CBKUKII no cneneoTepanllK. B 

,IIBHHOR pa6oTe Mbl npe,11npKHRnll ROnblTJ<y OITIIC8Tb M11KpOKJIIIM8T 8,1\KHC

TBBHHOII B MKpe cneneone4e6HHUbl, p8CROJIOJl8HHOA B K8JIKIIHOA max

Te, K Te K3MetteHKR, KOTOPW npoKCXO,IIRT no,11 ero BJIKRHHeM B opra

Hll3M8 60JlbHOl'O, 

Hema He60J1bm811 - TpH,IIU8TKKOB\IH811 - JIB\le6HK[18 61,1}18 OTKp!11'8 

B. l9'n l'OJ\Y B ropo,11e Eepe3HHKK nepwCKOI! 06Jl8CTK. no)\3eMH8R 

48CTb ee pa3eepHyTa H8 6838 6epe3MHKOBCKOl'O K8nHAHOro PYAOyn

paeneHKII ~ I. Kpowe o6114HYX .JlnR ecex cneneone4e6HKU )\eRcTeyn

lllKX ,f,aKTOp<>B (cT86KJlbHOCTb Wl!Kp0KJIKN8T8, OTCYTCTBlle 68KTepHA K 

an.nepreHo~. H8JIK4"8 cneuK"iK4eCKKX 83p03011eA), H8Ill8 60PbHKU8 

IIMeeT PR.A cyl!leCTBBHHl,IX oco6eHHOCTeA. 

Han11411e e Ton~e KBnKAHYX coneA conyTCTBYJOl!lel'O 11:soTona 

K4° o6ecne4"888T Bl,ICOJ<ylO KOHKS&UKIO BOSJ\YX& (npe~eCT88HHO 

38 C48T .,C-113nyq1H1111; 803J\YX ne1.1e6HK[11,1 H8CbllllBH MHOrllMH M11Kpo-

3Jl8M8H'1'8MK, BXO~l!MH 8 COCT88 py.D,1,1, OCHOBHl,llffl 113 KOTOpYX 118-

Jll!IOTCR wapraHeU , M8I'HHII, 6pow. Boseyx 6epe3HHKOBCKKX mexT 

IIM88T oco6y10 \IKCTOTY' 6naro,11epR cnoco6HOCTH KMIIIIHOA COJIII 8,ll

cop6KpoB8Tb H8 ce6e H KH8KTK8Kp0B8Tb pasnK\IHl,18 rasbl K serp11:s

Hl!Dqlle 8el!l8CT88, Bcne,IICTBKB 6onee 81,1COKOR OCMOTM48CKOR 8KT118-

HOCTK XllOpK,11 K811KR ,IIOJIJ!teH 06J18,118Tb 60JlbmllM 68KTBpKUK,I\HW 

,11eACTBKBM no cpaBHBHllll C xnopK,IIOM H8TpK11. HenbSR He OTMBTHTb K 

TO, \ITO COJl9!l"IIIIIK9CII B KMMRHoR COJIK llpKMBCK C03,118JlT cneu~H

\18CKYO l\BBToeyo rSMMY, 06ycnaenKM10!IIYD ceoeo6pasHyo 3CT8TKKY 

Kanld!HoR maXT1,1, OKASl,l88Xl!\YIO ROJIO><KTBnbHOB 803,IIBRCTBKe H8 ncK

X03MOUKOH8JlbHYIO c,j,apy 60J!bHOl'O, 

Heo6bl4Hl,IM 11en11eTCII K TO , \ITO Hama neqe6HKU8 pBS88pHYT8 HB 

6ase )IBIICTBYIOIIIBl'O PY.JIHKK8, C tll!M CBJ138H pl!,11 o : o6eHHOCTeR NBK 

opr&HKSSUKOHHOl'O, Tai< M 118,1\KUIIHCKOl'O xapa1<Teph. 

Do,11seMH8JI 48CTb Hamero OT)IBJIBHKII pacnOJIOllt8H8 8 cneuKBJlbHO 

npol!,l\eHHblX Bl,IJ)860T1<ax Ha rny6KHe 280 w. O~l!lMR o6i,ev ne4e6HK111,1 

5020 w3 , 

TewnepaType B03J\YX8 8 J!B\le6HK[1e KOJle6neTCII OT l5,0°C B 

IIHBape AO I6,4-I6,8°C e KIJHe-aerycTe. CyT0\111118 KOJl86~HHR He 

_npelll,D'.clll>1' 0,2°C, 0THOCIIT8JlbH8JI llll!U<HOCTb ITOJI SBMlleR KSM8HR8T

CII BCT,!'~ ~o 'iSMBHeHK8M 86COJIIOTHOR II/IBllHOCTM H8 nosepXHOCTU, 
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Cpe,11HeMeCll'IH8R Bn8l!<HOCTb B J!HB8pe COCT88Jll!eT 48,5,, 8 e IU>Jt8 -

79~. cyTO\IHl,18 Kone68HKR He npeeb1118JOT 6-8-~. (0TM848HO, \l'l'O 

H8K6onee Bl,ICOKHe Henocpe,IICTBeHH!,18 pe3ynbT8Tl,I ne4eHKR Ha6n"l

qamcR 8 Te MeCIIUbl, Korqa cpej\HeM8CR\IH8ff OTHOCHT8JlbH811 8Jl8l!t

HOCTb B0SJ\YX8 B no,11seMHOM noMe~eHKK H8XO,I\KTCR 8 npoMel!tyTKe 

Mel!(fl.Y 55 K G5~). 

6apoM8Tpllll8CKOe )\8BJ!eHHe B no,113eMHoR ne11e6HKU8 HB 30 MM 

pT,CT . BY!lB , 48M H8 noeepXHOCTK, CKOJlOCTb J\8K'!t8HKII 803.JIYXII He 

npeeY1JaeT 0,2 M/c. 

B BOS,l\yXe c11eneone4e6HKtlbl CO)\Bp!(KTCII 3-5 wr/w3 
\18CTKII. 

np1148M paswep 80-90% KS HKX HB npe81,11188T 5 Ml<M. CoCT88 3TOro 

83p0SOnll COOTBe'l'CTByeT COCTIIBY py,111,1: KC2 - 30--32%, NaC2 -
65-681;, COJIK M8I'HHII - 1%, IIM810TCII 8KJl1048HKII 6powa , Ro.D,a , Map

raHua, 6opa. COJ18Jl'l8HKe J18I'!OIX OTPKUBTBJ!bHl,11( KOHOB, IIM81>1J1KX 

HAH6onbmee TepeneBTK\18CK08 3Hll\18HKB, 8 HameR maXTe 8 4-5 pas 

8111l18, 4811 H8 noeepXHOCTH K ,I\OCTHraeT 240-250 H · Kn·w-3, llpK48M 

K0~1H8HT yttKnOJIRJ)HOCTK He npe8b11I88T 0,5, 

6naronpKIITH8 06CT&HOBK8 Jl84e6HHUbl K 8 M8H8 68KT8pK8JlbHOR 

06ce11eH8HHOCTK: o6~ee MKKpo6HOB \IKCJIO KOne6neTCII OT ?60 IOIK

po6Hb1X TBJI 8 w3 
.!IIIMOR ,110 2360 11-3 oceHbll, 

Atta.ntt:s napaw:eTpoB NMKpoKnKNaTS Sepe3HHM08CKKX KMl1AHNX 

maxT ITOK831,1888T, \ITO OH - IO!Kp0KJIIIMBT - ,IIOn:«eH OK&S8TbCII ue

ne6Hl,IM ,I\JIII 60JlbH!,IX C p8SJIK\IHl,llffl sa6oneB&HKRMH 6poHXOJl81'01.IHOR 

CHCT81111, 

~1,1 np11HKM8811 H8 Jl8\18HM8 60J!bHl,IX 6poHXM8JlbHOR 8CTMOR .ner

KOR K CpB,I\HBI\ CTBRBHH TRl!tBCTK, xpOHK48CKIIMH 8CTVBTK48CKIIMH, 

o6cTpyKTK8HW M ITl,IJ!88blM 6poHXMT8MK, npe,118CTMOR, p83JIK\IHblMI! pK

HOITSTKIIMM " nonllKHOSllWII ' 8 eospecTe OT I8 ,110 60 neT. B nepKO.I\ 

060CTpeHK11 8&6oneBaHKII cneneOTepanHR HB npoBO,IIKTCR. 

A,,11 JIB\IBHKII Ka:«,11oro 6onbHOl'O el,l(l11paeTCII O,IIKH H3 \18T!,!peX 

neqe6H1,1x l<OllTUIBKCOB. 

KollllJ!eKC ~ l np11W8HR8TCR y 60llbHYX c npe,118CTMOR H 6poH

XKBJ!bHOR 8CTMOR B ,f)a3e ITOJIHOR peMHCCKK, OH BKJII0\188T cnene0Te

pan1110, Jl84e6HyD ~K3KYllbTYPY, npe.JIYCM8TpKB88T nonyceo60J1Hl,III 

pelKIIM. 

KoMrUleKC )ii 2 BKJII0\188T )\OITOJIHKTe.nbHO <j,K3KOnpoue,11Yp1,1, 6poH

XOJ!KTK\18CKMe K OTX8PKKB810'.Jlll8 C!)B,I\CTBB; OH npHMBHR8TCR y 6onb

Hl,IX, nocTynKBmKX 8 ~38 H8110JIHOII peMIICCKK, C RBJl8HKRWII 6poHXO

cnaswa H ( HJIH) llpKCTynaWK Y.JI.YIDbR, 

6oJ!bHl,II( 6poHXM8JlbHOII BCTMOII K Xp0HK4eCKHII 6poHXKTOM, noc

TynKBmllM B ,f,a38 38TyX81JU\Bro o6ocTpeHKII, H8SH8\188TCR .!!Q!!!l

:!!!!J!S....!.l - 60J1bHK\IHl,III pellllM nepe110 5-6 ,IIHBR, 8HTK68KTepKBJ!bH811 

H RpoTKBOBOCITUKNJ!bH8R TBpBIUIII, CneJ1BOTepan1111 H8\IKH88TCII llOC-
\ 

ne CftXSHKJI OCTpblX RBJltHHR. 

KoMnJ1e1<c j 4 np11M8HR8TCII y 60llbHIIX c &'l'ORl(qllCKOR 6poH

XMBJ!bHOR BC'l'MOR, ROJIJIIOI038MK, an.neprK48CKIOOI pHHIITBMII, 0TH 

60JlbHbl8 ,11ononHKTBJ!bHO ITOny\lBIOT rHCTarno6ynKH, 8HTKrKCT8JIDIHHl,Ml 

npenep&T!,1, H8KOTOpblM 113 HKX llpOBO,IIKTCR KMMYHOTepanHR BIIJIII.IWIHblM 

anxepreHoM no ycKOpeHHOII cxewe. 
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8o ace neqe<SHYe KOM!ln8KCY 06113STeJlbHO BXOJIHT neqe<SH8ll 

'f>H3f<YJlbTyp8 . 

CnycK B M8JCTY 0Cytq8CT8J!lleTCll B 19 48COB, OOJ{beM - B 

8 48COB. IIHoA pel!tHM ne41!HHII H8 803M()>[eH, T8K K8K cnycK H 

OOJ{beM <SOJlbHIDC npoH3B0,llllTCll no CTBOny, pa<SOT8DJleMy no ~eCTKOMy, 

TeXHonor11qecK11 o6yc110BJ1eHHOMY rpa'f>11xy. TaKHM o(Spa3ow, <SonbHYe 

npoBO,llllT 8 msxTe 13 118COB. 

Bb1p8.ll8HHYX ll,ll80TSUHOHHl,IJC pe8KUHA HB 1-2-ft cnycKH He OT

M848Jl0Cb , HO a xo,11e cnene0Tepan1111 npMMepHo y ?-'I <SonbHIDC npo11c

xo,1111T Kp8TK08peMeHHYe yxy,11,1I1eHHll COCTOIIHHR, npoT8K8llqH8 no TH

ny pecnHpBTOpHOA HH'f>eKUHH HnH HSIO!HSl>Jl81'0Cll OC!ocTpeHHll C!poHXl'I

T8 - yc11n11eseTCll K&:llenb, OOll8J!lleTCll O)U,IIIK8, pa36HTOCTb , cns

<SOCTb , HHOr,IIS - 08p!l8HH8 H <SonH 8 ropne , 38JIOlleHHOCTb Hoes. 

TeMnep&TYJlll Tena , KSK npae11no, ocTaeTc11 HOpMaJJbHOA. Ha11<Sonbmee 

KOJIH48CT80 T8K11X yxy,11,1!1eHHA npoHCXO,IIHT nocne 3-ro , ?-ro , 11-ro 

H 15-ro cnyc11oe. B TBKH1C cnyll8RX cnene0Tepan1111 HS 1-2 .D,Hll 

npep1,1eaeTc11 , HHOr,118 HS3H8Q8eTCll ,11ononHHTeJ1bHOe neqeHHe . 

Jl,n11 KOMl1Jl8KCHOl'O onpe,11e11eHHll ~KTHBHOCTH cnene0Tepan1111 

<SWl8 pa3pa<SoT8HS CHCTewa HHT8rp8JlbHYX OUeHOK, 00380Jlllnll8ll, H8-

CM0Tpll HS ceo~ cy<S'l>eKTHBHOCTb, COCT88HTb npe,11cTaeneHHe O Henoc

pe,IICTBeHHl,IJC pe3yJ!bT8TSX Jl848HHII. llpH Oll8HKe pe3yJlbT8T08 Y4HTl,l

eaeTCll COCTOIIHHe <SonbHOl'O npH OOCTYMeHHH, ,IIHH811HK8 KJIHHHQeCKHX 

CHMIITOMOB H cn11porpai>11qecKHX OOK83STeneR , Ha T86n11ue l npe,IICT8B

neHY Henocpe~cTeettHYe pe3y11bTSTY cnene0Tepan1111 38 198?...88 rr. 

B npouecce .,eqeHHll y BC8X HJ!H 00)18BJlll''lQl8rO 4HCJIS <SonbHYX 

HCQ838tJT npHCTyny YJIYWbll , KO"<HYe npo11BJ18HHll a11neprHH , O"l)'l!leHllll 

xpllTIO'l'l,I. 38Tpy.D,HeHHoe ,IIYXSHHe. 11Hr8JlllTOpaMH II nepopanbHl,lllll 

<SpoHXOJ!KTHKSMII npH nocTynneHHH nonb3Y8TCII K8,uJ,l,IR" ORTYII (SonbHO« , 

cpe11Hee KOJIHQeCTBO npenspaTOB COCT8BnlleT 3-4 11031,1 B Al!Hb . 8 B 

H8KOTOpYX cnyqallJC H ,110 15. llocne JleqeHHll npo,110Jtll8DT perynftl)HO 

npHHHM8Tb <SpoHXOJIHTHKH OKOJIO l , 5~ 08QH8HTOB . np11qew cpe.D,HecyTOQ

HOe KOJl\14eCTBO npenapat'OB CHK'll88TCII AO ,11eyx ,1103 . 

Hs<S~l>,D.Se'l'Cll X8pBKT8pH8ll ,IIHH8.MMK8 H HeKOTOpYX ns<SopaTOpHYX 

OOK838TBJ18A. TaK , HBnpHMep, npoHCXO,IIHT 38MeTHOe CH11lKeHH8 a<Sco

nllTHOl'O xon114ecTea 303HHOl!iHJ1oe (c 240, l - e cpe11tte1o1 , ,110 196,ll. 

C 13, 3 110 3 , 00 - 8 cpe.D,HeM - CHKJISeTCR KOJIHQeCTBO 303HHof,Hnoe B 

MOKp0T8. 

On!eqeHB 38BHCHlolOCTb Wl!'.!IJIY co,11ep!(8HHeM :ineKTponHTOB B woqe 

H nna3we Kp0BH np11 BYnHcKe H pe3ynb~8T811H neqeHHll, TaK , KOHQ8HT-
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pBUHII KMHII H HSTPHll 8 MOQe IIPH KJIHHHQeCKH OTJIHQHOlol pe3ynbT8Te 

ne41!HHll 803peCT8eT HS 2?-3()".; no cpaeHeHH~ C HCXOIIHOA , npH xopo

meM - Ha II-I~, a np11 YAOBJ1eTeop11TeJ1bHOM ocTaeTc11 npaKTK4eCK11 

HeH3~eHHOA, AHanorHQHO , HO MeHee BYpa><eHHYe H3M8H8HHII npoHC'lCOJIIIT 

H C 3JleKTpOJtHT8MH KpoBH . 

6wt11 OTM848HY nonO"<HTeJlbHYe C,IIBHrH II 8 OOKS3STel!JI)( 8KTHR

HOCTH ">aKTOpoB ecTeCTBeHHOl'O HMMYHHTeTS, IlpoHC'lCOAHT noeweHfte 

-!iaroUHT8pHOR SKTHBHOCT<I neAKOl(HTOB, OTM8QeH cyqecTeeHHYII pocT 

OOK838Te~ll HlOIYHOnpHMeHeHHll , CHITT<88TCll E-poK ; y <SonbHY'lC C 8TO

OH48CKOA 8CTMOII p8CTeT 4HCJIO T-cynpeccopoe . JlocTOBepHO psCTyT 

Jq A H J, oTWcqcuo Tet111eH111<11 K ct11atet111n Yg G , KpoMe Toro , 

Ha<Snnnee'l'Cll 3HS4HTenbHSll CT86HJIH38IIHII BCe'lC OOK838Tenell HMMyHH

TeTS • .llHcnepcHll HX 3H8QeHHA , nonyqeHHYX OJI( BYOHCKe <SOJlbHIDC , 

IIOCTOBepHO HH'!e, 48M npH OOCTYMeHHH, 

)loK838HO fiOJIO'<HTenbHOe BJIHIIHH8 cneneoTepanHH B ycnoeHl!X 

1>8pe3HHKOBCKOA neqe<SHHUY HS reMO,IIHHBMHKY wanoro Kpyra xpoeoo<Spa

:qeHHll - 3H810!TeJ!bHO ynyq:IJBD'l'CII OOK838TenH COllpoTHaneHHll cocy

,IIHC'l'Oro pycna nerKHX , o(5,ew;ioro Kp080TOK8, OOKS38T8JIH pa<SOTY 

npaeoro ~eny,11oq Ka . 

Onpe,11eneHH"1e H3MeHeHHR no11 MHJIHHBM cnene0Tepsn11H npo11cxo

llllT H co CTOJ)OHY OCHOBHl,I)( fiOK838TeneA '!>yHKUHH BHemHero ,IIYXSHHll. 

Y 20-25% <SOJlbHYX ,IIOCTOB8pHO pacTyT m , Dffi1, 1,~0• II¾, a 

~ IIOCTOBepHo pacTeT y 35<; nponeqHBDJHXCll , Cpe.D,HHA npHpoCT 

ll(EJ! COCTBBnlleT 8~ OT HCXO.D,HOR eenHIO!HY, ~ l - OKOJIO 5~. np11qeM 

B <SonbmeR CTeneHH non01<HT8JlbHY8 C,IIBHrH npoHCXO,llllT 8 npoKCHMMb

HIDC OT,118J18X <SpOHXHMbHOl'O ,118pe88, OT fip0XO)IIOIOCTH KOTOpYX , 8 

OCHOBHOM, 3SBHCHT CT808Hb H8pymeHHll 'fiyHKUHH BHemHero ,IIYXBHHII, 

TaKSll H36HpaTenbHOCTb ,11eAcTBHII , no-eH)IKMOMY, C81138H8 C Tew, 

QTO no.11 BJIHl!HHeN MHKpOK1111NBT8 KMHIIHOA mB'lCTY yMeHb1:18eTCR OT8K 

CJIH3HCTOR tlpoHXOB, 38SJ<YHpyeTCll 113 npoCBBT8 <SpoHXOB 06TYPHJlYIO

ms11 ero MOKpoTa; HMeHHO 3TH M8X8HH3 ... Hl'J)8DT BeJIYIIIYO ponb B na

ToreHe38 o<ScTpyKUHH KpynHIDC <SpoHXOB, 

6nsroTBOpHOe BJIHIIHHB OK83YB8eT cmtne0Tepan1111 H HS COCTOll

HH8 CJ!H3HCTOA o<SOJIOIO!H HOca: OOJIHOCT•n HOpN8JIH3YBTCll B830MOTOp

H8R 8KTHBHOCTb H aprepH8~bH08 KpOBetlBOOJIHeHHB, Ji! HOCOBOl'O ceK

peTa H ABHrBT8J!bHBll ,WHIIIIHII MepuBTOJlbHOro 3 0HTeJIHII. MollHO npe,11-

nonOllHTb, \ITO 8HMOrll\lHY8 H3M8H8HHJI np0HCXO,lll!T H 8 CJIH3HCTOA 

o<Sonolll!e <SpoHxoe. 

TaKHM o<Spa30M , npH JIBQeHHH 6onbHYX Hecneulllf,H~eCKIIIIH 3860-



neBBHHIDOI opr8HOB )ll'X8HHR, OOA MHRHH8M cneneoTepanHH npoHCXO

ART 3H84HT8nbHW8 OOROO!lHTenbHN8 H3118H8HHR BO ecex 38HHTepeCOB8Ji

HNX CHCT8W8X opr8HH3N8! yweHbUl8JlTCR BOC08J!HTen&HWe RM8HHR B 

6poHXax, CTa6HnH3HpyeTCR H':lf.YHHSR CHCTeNS, 00Bbllll88TCR conpoTHB

nReWOCTb opraHH3Nll , yny4'.1188TCR COCTORHHe reMO;],l!HaMllKH , Bee 3TO 

o6ycnaBJll!B8eT xopol!lle OT,laJleHHWe peayJlbT8TW Jl848HHR. 

nocne KYpca cneneoTepanHH 6onee , <1ew a 2 pa3a COKpa!llaeTcR 

QHcno npoc-ryl\HhlX aa6oneeaHHR H 6onee, weM a 2 , 5 paaa - 4HCJlO 

o6ocTpeHHP. OCHOBHOro aa6one88HHR, Ha 7)% - B CpeAHeM - yueHbW8-

8TCR 4HCJ10 J,HeP. HeTPYAOCOOC06HOCTH . C!)l!~R cpoK AO nepeoro 60Jlb

HHl!HOro nHcTa - I6 wecR4ea. 6onee o'.)% npone4HBID}!XCR no~yMaJOT 

nepa~A 6onbHHt.O-fbl9. riHCT He ?a.Hee , qeM qepe:3 :,3 ro~~ no~ne ~eqe

H~R. 3KOHOMH4eCK~A 3t;eK~ cnerieoTepan~~, ;iony~eHHb!?. 3~ C4eT co

Kpa!!leHHR :rncna J,He~ HeTpy,1ocr.ocol'iHOCTH . COCT3BJ:RCT OKOJlO 3'):) oy6-

neR e ro~ Ha OAHOro npone4l!a~erocR. 

Hcxo~ H3 Bi,IJJ€H3JlO~eHHOro, MJ~HO c~enaTb 8~90~ 0 BWCCKO~ 

3~~eKTHBHOC~H cneneoTe;>aJlHY. a ycnCBHRX 6eoe3HY.KOBCKHX KSJ\H?.HWX 

:aaxT . s CBR3H C 31'HM le! nnaHHpye,c 3H8tUITe~bHOe oac:aH~HHe Jl€Me6-

HHl\bl - AO 3))-4)) M€CT , 
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·~ roTOBW COTpy~HHM8Tb C -~"6blW. .;.HPM9.Mll H opr3..'iH384HR'lll 

aa py6el!tOM, KOTOpi,IX 38HHTepecyeT Yt13.CTHe B CTp0HT€JlbCTBe H OK

cnnyaT!lljHH nnatt1<pyeMoro cneneoKoMnneKca. 



CIIEJlEOI<JUiMAT H Ero IIP AI<TH\IECI<OE 3HA lIEHHE B HHTEPECAX HAPOLJ;Horo 
X035ll71CTBA 

UHKAPH■BKnH, K. JI. 

npo6.11ewe 11syqeHHJ1 cne.11eou1111eTe MN&BT saattoe TeopeT11qecKoa 

II "f8KTllqecK08 SH&q8HH8. Oee.11eHHR O IUIHM8T8 K8pCTOBliX no.lOCT8R 

H80ClXOJ1194Y rlpH IIX HCnO.lbS088HHH B K8'180T88 CKJl8A08-XO.IOJIM.lbHH

KOB, np11 pespeelOTKS nc11xo~11s110.11or11qec1t11x 8Cll8KT08 SASnTSUIIII H 

npeel11B8HHR q8JOB8K8 8 31tC1'p9MUbHliX YC.IOBIIRX n911ep, 8 T81Ul9 

ll.JIR Typ11CTCK0-3KCKypCHOHHYX U8A8A II .11p . HYH9 COS.118.IIICb 89Cbll8 

CS.11eror1pllllTHY8 yc.1081111 Clo.11ee ■Hpo1toro II p8UIIOH8.lbHOro MCnO.lb

SOB8HIIR ne~apHYX pecypcoe .11.IR p8SHOo6pesHYX H8P0.11HO-XOSRACTB8H

Hlil< II HByqHYX ue.1eR. 

HSIIM pespeelOTBHY KJIMll8Tllq8CKH8 npe.11noCY.1KH BOSIIOaHoro oc

B09HHJI KBpcTOBYX no.1ocTeR l'pys11HCKOR CCP. AHe.1111s CSoreTYX ~K

THqecKHX M8T8pM8.1 08 no K.IIIMSTY HIISKO- II Cp8JIH9rOpHYX K3pCTOBYX 

no.1ocTeA rpys1111 :Te11nepeType aos.11yxe 10-15°. aelc.e.1aattocTb 

8-12 IIM, co.11apa8HH8 yr.18KIIC.IOTY H8 CS0.188 0 , 5%, OTCYTCTBH8 ape.11-

Hlil< resoa II .11p . ), nosBO.IR8T cq11T8Tb MX KJIMll8TllqacKll8 oco6eHHOC

TII B8CbNB onTMN8.lbHIINII .11.Jlll HBFOJIHO-XOSHRCTBSHHOro OCBOOHHR. 

YcTORq11B8R HIISIUIH Telln8f8TYf8 M OTHOCMT8.lbH8R nocTORHCTBO 

CSepowe,pHqecKoro noAA, xepeKTBpHBR .11.IR ne■ep ywepaHttoR _■HfOTY, 

MA88.lbH8R ~IICTOTS aos.11yxe II CT&ClM.lbHOCTb cyToqHYX M rQD.OBliX 

XOAOB M8T803.18118HTOB B ne■epex COS.llBOT CS.1eroni:11RTHU8 yc.lOBMR 

.11.IR CTfO IIT8.lbCTB8 HS Clase 3TMX noJIOCTeA "fMpO.llHYX CIUISllOB-XO

JIOJIM.lbHIIKOB. no CB8.118HllllM 3exy■ TII Eerp&TIIOHII ~XYlll B.) n91118fY 

rpysHH IISJ188H8 11cnOJ1bSOB8.IIICb 8 KeqecTBS CKJISllOB-XOJIOAIIJlbHIIKOB 

: Henp. , 6ore, CXB888 II .11p.). d HSKOTOfYX peAOHSX rpysHII, 8 

qacTHOCTII, a SOHO Cj:8.IIHB - 'I<XX)-1£00 AO 2CXX)..2200 w) H BWCOKO

ropHDro KepcTe (01110 2000-2200 w), npH yqeTB u~qecK11x xa

paKTBfMOTIIK, K8fOTOBY8 ne1epY wo•HO ycne■HO MCnO.lb80B8Tb KOK 

XO.IOAMJlbHIIK, Clas oneu11a.1bHYX 8BTOM8TIISllfOB8HHYX yc,poACTB. 

PecXOJIY HS CS.1eroycTpORCTBO K8pCTOBYX nOJIOCTeA, peono.1oa&H

HYX BCS.IIISH KOJIXOSHYX no.1eA M OSAOB, H8SH&qMT88bHY no cp88H8HIIO 

C T8N y■apelow, KOTOpYA yq11wieT H811N8HK8 TSKIIX CKJISAOB-XOJIOllK.lb

HIIKOB. Hx JIOCTOIIHCTBSMII C TQql(M sp8HMR BOSMOaHOCTII pasN818Hllll 

8 nOAS8MHON npocTp8HCTB8 RB.IR OTCR noCTORHCTBO nOAJ18p .. raaewoA 

TewnepeTypY, TOIUI08NKOCTb OX.18lQ88NYX nopo.11, nosBO.lnOl8R B T8-

qeHK8 J1.IIIT8JlbHOro 8p8118HM coxpeHRTb S8A8HHYO TSNnepeTypy J18a& 

npM BYXOA8 MS CTf0/111onO.IHIIT8.lbHOro o6opy.110B8HMR. Kpowe Toro 

K8pCT08Y8 ne■epY MM80T i:la Apyr11x n>9MNYl8CTB: 3KOHOIIMqHOCTb 

CTfOIIT8JlbHYX II TSnJIO-IISOJl>IUMOHHYX M8T8J:H8.IOB, M8Hb■IIA o<S~ew 

j:eMOHTHYX peeloT M Jlj:. 

~cno.1bSOB8HM8 ne1ep B KoqeoTBB CK.18AOB-XOJOAIIJbHMltOB, BOS

MOaHO noTpeelyeT "f088CTM 11onOJIHHT8.lbHY8 i:eCSoTY. Tait, MSN8H8HIIR 

Ullj:KY.IRUMOHHOro peaHMa ne■ep AO HYllHYX KOHllMUMR MOIIG!T CT8Tb H8-

oelxo11194yw sawypoB8HH8 O'tll8.lbHYX llYIIIIIX 18J8R H NOHT8a ~F80HOBYX 

TypeloKownpeocopHYX eri:ereToa, qTQ TfBClyeT MSHb■ero peoxo11a 

3.18KTp03H8prHII. 

;1seeCTHO, qTQ HS fSSJHqHYX CT8AHJIX MsroTOB.18HMR c Yi:e, B 

oco6eHHOOTH as ll.lR ero oospeeaHKR, ace ■llpe M ■Mpe 11c nons yoTCR 

K8pCTOBY8 ne•epY. l{enp. , BO 4>p8HUMII 808MMpHO IISB8CTHYA CYj: PoK

~f IIIIBHHO 8 "fllPOllHYX nOAS8MHYX xp&HM.IM.SX npoXOJIMT o<SRSBT8.lbH 
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HYA ITj:011800 C03p8B8HIIII, np110Clp8T8R xep8KT8pHYR cneull<j)HqecKIIA 

senex, UB8T, BKyc. npMrOTOBJ8HH8 COJBHOl'O CYpa M BW18Jl8HM8 MS 

Hero yrllBKHCJIOro rese np110CXOJIIIT npM T8Mll8p8TJF8 10-14° II 88-

90% BJ&aHOCTM (Ko11apoa, 1962). 8 3TOM OTH0■8HMH, HBM.IY'IIIH8 

YC.IOBMR JI.IR cospeaeHMR COJ8H0r0 CYf8 HM80TCR B ne1epax, pec

no.11oaeHHYX B SOHO np&AropHoro j:8Jb8~ rpysMM , B KOTCpYX T8Nne

f8TYi:e BOSAYXB SHNHBrO M .18TH8ro nepllOJIOB COCT88.IR8T 10-15°. 

8 OTHOCMT8JlbH8R BJl&aHOCTb KOJ18ClJ18TCR B nf9J18J18X 90-100%. 

8 noCJ8AH88 Bj:8MJI B H8ltOTOpwx CTf8H8X MKp8 'Bewri:MR, ~8H

UMR, 4>Pr, CIBA M .11p.) Clon■oe BHllll8HM8 YA8.IR8TOR YCTfOACTBY B 

ne1epax ■aMnMH8fH8B C MCKYCCT88HHIIN OCB818HM811 M H800XOAMMYN 

BBrBTSUIIOHHYM i:e•MNOM. 3cnOMHl94, qTQ ■awnMHbOHY ... OAHO MS H8N

HOrMX p8CT8HMA, KOTOfYH H8 HY•BH 088T, .118 M 808 .11pyr11e ero noT

'1'86HOCTH Kp8AH8 Yll8j:8HHY: T8Mll8pe-rype BOSJl1X8 12-14° npM ero 

OTHOCMT8JbHOA eaaattOCTH 30--95S (maeuoa, 3MJbel8felOµ, 1993). 

Bo ~8HUHH B ABCRTKBX HCKYCOT88HHYX M 8CT8CTB8HHYX ne19p 

8Yf8■11880T OrfOMHU8 ypoll8H r)lllelOB (OK0.10 98S MS 110 fllCRq TOHH). 

Yi:0011 rp11Cloe npoNUWJ 8HHOro SHaqeHHR no.1yq&DT T8Kll8 B KTSJIIII 

(nn . KOBO.IH-AM-KOCTOUB II KyHSSHO), leeAuapMM (ne■ .Catt-NapTMHO), 

SeHrj:IIH (ne1.CS.1111s r.M8T8HS8) II AS:- 'l8ll8BHO 8 YseleKCKOA CCP MX 

H8q8JM BYj:8■MB8Tb B CTBFYX ■8XTHYX BYf800TIUIX H8ABJ8KO OT r.Te■-

K8HT8 . npe11noJareeTc~. qTo co Bp8M8H8M MOaHO ClyABT paseej:HyTb 

IUl&HTSUIIH HB ruo•8.1111 IO ra H BYpe■11e&Tb no 5 TWC.TOHH m11MnMHb

OHOB? roA.l MOAJISBHM, ClJIIS r.KH■MH888, B CTapoA M388CTHHKOB0-

80A ■8XT8 COSJ18HO rpMClH08 XOSJIACTBO, Yaa "f8AYCMOTf8HO YCTfOAc

TBO ■ilHnMH8pH8B B H8KOTOpYX ne■8p8X YKp8MHY M ropHOrO Kp11N8. 

B l'pys1111, HB rOj:HOJ1'JIHOM KONClMH8T8 .. "4M&Typwapr8H8U", 8 

lexToynp8BJl8HHH yq&CTKS t5 HM.K.M. KeJIIIHHH8, B ClYB■IIX wepr8HU8-

BYX aypaeloTKBX 8Yp8■1188JII SH8qllT8.lbH08 KOJIMqacTBO Ch8Ao6HYX 

rpHCloe ')-4 Kr C I w2). 'ISIIIIMM MCCJl8J1088HMRNII nQATB8pJU188TCR, 

qTQ H8KOTOpue H8K.IOHHY8 M cyelropHSOHT8JlbHY8 ne1epw npe11ropHoA 

M CJ:8AH8rOpHOR IUIIIM8TO-J8HA■8~THOA SOHY X8f8KT8fllSYOTCR OTHO

CMT8.lbHO 8yCOKIIMII T8fMOB.18lOIOCTHYNM nep8H8Tp8MM BOSAyxe '10-14° 

II 92-93%), B T8q8HM8 acero rOAB , qTQ COSJ188T XOfO■H8 nepcneK

TIIBY AJIJI COSJ18HMR B HHX 11a11nHH8fH8B. 

Hey'l!IY8 MCCl8J1088HMR XO.IOJlHYX M TBnJYX xepCTOBYX noJOCTSR, 

8 T81Ul9 seelpo■SHHWX ropHYX BYi:eeloTOK BYRBMJM SH&qMT8JlbHY8 nerc-

118KTMBY MCnOAbSOBSHMJI MX JIJJI .1eqeelHYX ue.1eA. B Pllll8 CTp8H l!Bpo

ny (Be11rp11R, rAP\ wr. 4axoc.l088KMR, non■e H .11p.) M AwepllKM 

A.IA Jl8q8HMR ClpOHXMSJlbHOA SOTMY M ApyrMx saelo.1eaaHMA AYX8T8Jb

HWX nyTBR ■MpOKO CTS.18 nJlllM8HRTbCR cne.180T8j:8fiMR ~MeKOl■IOBMq, 

1964; MBKCMMOBMq, Xopo■SBHH, 1972; raoueUKHA, 19311111p.). 

MeTQA Jl8q9HMJI npocT M ni:e.11cT11BJIJl8T SH&qHT8.lbHYR MHTepec IUIK C 

TQqKM 9p8HIIR orpeH11qeHMR r!pMM8H8Hlfl .181U1pCT88HHNX cpe.11c~aK II 

3KOHOMll'l8CKOA CTOpOHY. 

J 1t8pCTOBYX no.1octs1x OCHOBHYNM .11eACTBYIIIMMII 4'11tTOp8MM cne

.180K.1Mll8T8 JIB.IRDTCR H8CKO.lbKO nOBY■8HHYA ~H MOHMS8UMM M 8CT8CT· 

BBHHOA F8AMOBKTMBHOCTM aos.11yxe, nOCTORHCTBO CSepOM8TpM'l8CKOro 

no.lR, CTSClK.lbHOCTb OCHOBHYX T8plOB.IBllHOC'l'HYX nep8N8Tf08, HBJM-



qHe 83pOHOHOB K8JlbUHrl H M8I'HIISI, IIJ188JlbHBR qHCTOTB ne•erHoro 

BOSJlyxa, nosweHHoe KOJIHqecTBO yrAeKHCJIOTU, noqTH OOJIH08 OTCYT

CTBH8 B HeM naTOl'EIHHIIX MHKpOOOB H 8Jll8preHOB HAP-

B r>1>1pOT8pM8JlbHYX (T8nJ1ux) ne111epax Jl8q86HUMH ~8KT0p8MH RB

AROTCR CJ1860T8FMSJ1&HU8 H T8FMBJlbHN8 OOAS8MHY8 IICTOqHHKH pasJ111q

HOro MHH8pBllbHOro H rasoBoro COCT8B8 , cyJ1~1'iU8, 6HK8f60H81llO

cyJ1&~T!iU8 , cepHOKHCJlll8, Pllll0HOBY8 II Ap.), KOTOFY8 6J1aronpHRTHO 

A.11n cne.11eoTepaneBTHqecKoro AeqeHHR ycnemtto HcnoA&synTcR 

TBKll8 OQl!.SeMttUe COJIRHUe BUpa6oTKII, Aeqe6ttUMH ~BKTOpBMH KOTOfUX 

RBJlrlOTCR ! OOTHM8JlbH8R T8MnepaTypa, BJl8lll!OCTb H 8TMOC~pH08 A8B

.11ettH8, BUCOK08 CQl!.epK8HH8 B3pOSOJIR, x'ipHCTOrO HSTfHR H OTfHl18-

T8AbHllX 83pOHOHOB; X8f8KT8pHO H OTCYTCTBH8 B tteM 08TOl'8HHYX 

MHKpooprattHSMOB, auepreHOB, ropnqHX H f!AOBOTNX rasoB II AF· 

3 HBCTORmee BP3MJ1 a CCCP ycne■Ho ~YHKUHOHHpynT AB8 euep

roAorHqecKHe 6oa&HHUY npH MHHHCT8pCTB8 SApaaooxraHettHR YKp. CCP, 

B noce.11Ke COJIOTBHHO 3aKapn8TCKOA OOJIBCTH, 3KcnepHMeHT8JlbHYe 

J1eqe6tt•11u B Ka.11HAttow PYAHHKe 06;eAHHeHHR "Ypa.11KBJ1HA" B r. Eepes

HHKe flepwcKoA o6.11acTH II a coJIRHYX eura6oTKBx ~axHqeaaHcKoA ACCP. 

AMI HCOOB&SOBBHIIR K8fCTOBUX nemep I'pysHH B Jleqe6HYX UeM!X 

3KCnepHM8HTY H H86J11U1eHHR 6YJIH npOB8AeHY B Uxa.11Ty6cKoA H HoBo

a~HCKOR nemepex. Ao Haqa.11a cne■eoKJ1HM8THqecKoro .11eqeHHR a HHX 

~8T8JlbHO 6WIH HCCJl8A0B8HY KJIHM8THqecK11e 3Jl8MeHTY, resoBuA coc

T8B, pll/lH08KTHBHOCTb H HOHHS8UHR nemepHOR 8TMOC~FY H AF· 8 pas

HIIX qacTRX HOB08~0HCKOA ne~epu KOHUeHTp8UH• JlerKHX 83pOHOH08 B 

I CM3 BOSAYX8 Bap&HpyeT OT 3500 AO 3900, TOrA8 K8K y caworo 6e

pera wopR cocTBBJIRJla acero 1000-1200. 

no HBmHM ABHHYM, TeMnepaTypa BOSAyxa B Uxa.11Ty6cKoA ne111epe 

COCT8BJIRJl8 IJ,3-14,0°, e6COJIOTH8R BJl8llllOCTb 10,4-10,3 MW, OT!iO

CHT8JlbH8R - 96- 99%, co;,.epK8HH8 KHCAOPOA8 B BOSAYX8 B "f8A8JIBX 

a), 5-21, 5 o6 . :C, KOJIU\l8C1'BO yr.r.eKMCJIOTW H'4m 6MOJIO['M'i8CKM .ztonyc

THMIIX HOpW, 8CT8CTB8HH8R fll/lH08KTHBHOCTb 2,1.10-llKOpH/JI, KOJIH

qecTBO .11erKHX o,A;11aT8J1bHIIX a3pOHOHOB )645-5332, Jl~HX no10••

T8JlbHYX - 5223-7200 B I cw~ 

~syqeHO B~HRHH8 .11eqeHHR B necepe H8 133 60JlbHYX OpOHXHBAb

HOR 8CNOR. Yepes 6 wecRUeB nocte "fOXOKAeHHn KYfCB cne.aeoTepa

""" nOAOKHT8JlbHYR TepaneBTHqecK•A 3411leKT coxpaHRJICR y 37,16%, 

8 qepas ro;,. - Y 93, 33% .i'OJlbHYX, y OCT8JlbHYX ll8 COCTORHHe SAO

pOBbR H8 HSMeHHJIOCb (TapxttHmBH-.tH, 1979). 
f~ 

np11 HsyqeHHH KJIIOCSTHqecKHX a.11eMeHTOB cneAeoT8foeaTHqecKHX 

CT8UKOHapoB COJIOTBHHO H UxaJ1Ty60 BWICHReTCR , qTo JleqeOttue CBO

RcTBa Bos.11yxa KapCTOBYX noJIOCT8A K COJIRHYX Bi,p860TOK OTJIH98DT

CR Apyr OT Apyra . a qeCTHOCTH, T8MnepaTypa BOSAyxa UxaJ1T)'6CKOA 

na11tepu HB 3-4° HHl!ll, OTHOCHT8JlbH8R B18lll!OCTb HB 55-70% BUiie, a 

KOJIHqecTBO JlerKHX OTJlHU8T8JlbHYX 83p0HOHOB B 20-25 pas BIJ!lle, qew 

B ■8XT8 COJIOTBKHO. no OKOHqBHHH Kypca JlaqeHHR B UxaJ1T)'6CKOA ne

•epe yAy'lllleHH8 COCTORHIISI SAOFOB&R ONeqaHO y KOHTHHr8HT8 60Jlb

HYX 6pOHXH8JlbHOR ac~oA HS 4 ,7-5% 60J!blle no cpastteHHO C COJIOT

BHHO. KaK BHAHO HS BY11eCK8S8HHOro AeqeHHe cneAeoTeranHell B Kapc

TOBIIX noJIOCTRX paUHOH8Jlbttee, qaw B HCKYCCTB8HHYX ropHYX Bupa

o'tcax. lu!HM8T~qecKH8 YCJIOBHR HeKOTOplX ne111ep I'pysHH, 98XOARIH8-

CR BOSJ!e C8H8T0pHO-Jleqa6HUX yqre)glettHA, BeC&MS 6J1aronp1RTHY AJIR 

.11aqeHIIR 6pOHXH8JlbHOA 8CNY, HeKOTOpYX ~pw sa60.11eB8HHR cepAe'!HO

COCYAHCTOR CHCT8MY, AYX8T8JlbHYX opraHOB, ~YHKUHOH8JlbHYX Hapyme

HHR UettTpBAbHOA ttepBttOR CHCT8WY H Ap.60J1estteR. 

'6AaronpHIITHUe KaHM8TO-Jl8HA118~THYe YCJIOBHR I'pysHH, 6oraTCTBO 

p!KpeaUHOHHUX recypcoa, B TOW qHcJle K8pCTOBIIX noaoc'lilA, COSJ180T 

Bee nreAnocwaKH JIJlil ycna■Horo pasBHTHR B recny6J1HKe waccoeoro 
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cne.r.eOTYfH3M8. YqHTWl8R orpOMHYR HHT8pec 3KCKypca~TOB K 6.11aro

YCTp08HH~M naaepaw l'pysHH (Hoeoa$oHCK8R, CaTanAHAcKaR, Haeetta

xeacKaa), COTJ=YAHHKaMH V,HCTHTYT8 reorra~HH A'l rpys.CCP, respa-

60T8H8 cxawa 6.11aroyc-rpoAcTB8 AJIR TYPHCTCKHX ueAeR pRA8 KBpCTO

BYX nemep I'pysHH. OnuT 3KcnAyaTaUHH aweyKas&HHYX noJ1ocTeA y6ea

.11eeT B TOW, qTo ~H8HCOBY8 S8TJl8TY H8 oceoeHH8 T8KHX 06b8KTOB 

6YCTJl0 oKynaDTCR '9HCT8n npH6YAb OT 3KCnAy8T8UHH YOB08~HCKOR 

ne~eru sa rO)l COCTBBJIReT OK.I MJIH.py6J1eR). 

no nocTBHOBaeHHO UK Kn l'pysHH H CM recny6JIHKH 'tl09, OT 12. 

02.1995 r.) Kttc2HT)'T)' 1'8orra$HH A'l l'CCP nopyqetto ttayqHoe o6ec

neqettHe npoeKTHOro pemeHHR OCBOeHHR tteABBHO OTKpYTO~ CO'fPYAHH

K8WH llttcTHTyTa UxaAT)'6CKOR ne~epY. 

a 3KCK)pCHOHHYX ue.11,x woryT HCnOAbSOB8TbCR f83JIHqHue no MOp

~OJIOrHK, Be~HqHH8 H KJIHM8THqecKHW peKHMOM ne~epu. Heo6XOAKWO 

OTMeTHTb , qTo BOSAYX H 00AS8WHY8 BOAOTOKH H8KOTOpYX ne11ei:, co

.11epK811lH8 TOKCHqecKHe H f8AH08KTHBHY8 B811leCTB8, MHKpooprBHHSWH 

H BHpycu woryT OK8SYB8Tb tteraTHBHOe C WeAHUHHCKOR TOqKH SP3HIIR 

BJIHRHH8 H8 qeJIOBeKa. 3 CBnSK C 3THW, AO Haqa.11e 6AaroycTpO~CTBU 

OT06paHHUX neaep, tteo6XOAHMO .11e~SJlbHO HCCJl8AOB8Tb HX KJIHMBTH

qecKHA P3KHM. 

il f8SYJlbT8T8 MHOrOJISTHHX HCC■SAOBBHHA WY OfHmJIH K BWlOAY, 

qTo H8000Jlee npHrQAHblMH A.Jiff HCOOJlbS088Hll>'I B TypHCTCKHX ueJIRX 

RBJIROTCR T8 KBpCTOBYe ne11epu, KOTOpYe xapeKT8pHsymTCR CJleAylllllH

WH KJIHWeTHqecKHWH ycAoBHRWH: TewnepeTypa BOSAyxa I0-15°, a6c, 

BJl8llllOCTb 3-12 WM, COAepKBHHe yrae~JIOTY HS 60.11ee o:;%, OTCYTCT

BKe Bf8AHYX rasoB "OBTOl'EIHHYX MHKpoorreHHSWOB, rpH6KOB H Bupy

coe. Hs T8X naWHTHHKOB no.11sewttoR npHpOAY, KOTOpue CAeAOBBJIO Ou 

06opy.110B8Tb a 6J1Hll8111ee BpeNR, 6.11aronpHRT!iblMH KJIHwa74ecKHWH 

oco6eHHOCTRMH xapBKT8pHS10TCR K8pCTOBY8 neaepY npexropHO- H 

cpeAtteropttoR .. Aaiu:t'~ttOR noAOCY rpysHH. 

TaKHW o6paoow, B8CbM8 ae.11HKO H8POAH0-XOSRRCTBeHHOe H npaK

THqecK08 sttaqeHHS K8pCTOBYX nel ep rpysHH. KeK OOK8SUB88T 6oraTYll 

om,T sapy6eJIHIIX CTp8H (DrocJl8BIIR, 4>p8HUHR , .leHrpHil, C!IIA H Ap.) , 

JIOXOAY OT xosancTBeHHOrO HCOOJ!bSOBBHHR nemep npHHOCRT orrowttyn 

3KOHOWHqecKyn BYrOAY C'l1)8He . Hcxo;,.H HS Bll'JleHSJIOaeHHOl'O CT8HOBHTCR 

RCHYW, K8K08 60A&moe XOSRACTBeHHoe SHaqeHHe npH06peT80T K8pCTO

BY8 ne~apu B yc •oBHHX rasywttoro H OJ!8HOWepttoro HX OCBOeHHR. 

OxpaHy H p8UHOH8JlbH08 HCnOJlbSOB8HHe K8pCTOBYX noJ10C"9A C USAbO 

nplOCetteHIIR HX 6 H8PO.IIHON xos•RcTBe CJleAyeT cqHT8Tb AeJIOM rocy 

ABPCTB8HHOA B8JIHOCTH. 
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BJH1.HHHE MHKPOKJIHMA TA KAPCTOB0171 IIEinEPhl HA JIHIIH,ll;Hhll71 OBMEH Y BOJibHhIX 
HEl7IPOUHPKYJI.HTOPHOl71 ,ll;HCTOHHE171 

XATHA■BHnH, H, H, 

Ilpoi!C;t8HHIDJ:I IICc..18.;tOBalillJl!Jll y 60Jlb1111X !illil 61ma BIIJ!B

JJeaa r,mepnm:m.;i;ellll!I . Eo,1ee xapa;<Tepttoll !D3.1.'!,18CI> r-.mep-p--m1-

n:mpo,lle1:.i1eM.W1, /[R/1.Jl2T.Ull!Cll pHCK..;!Jc}(TOpoll aTep.JCRJJ8POJa II IIEC, 

T . e. IIX npe,ll60JJ83HI,D. 

Ort.:e'!eJJOCb Tena IlOBH::181ll18 XOJl8CT8p;IHa B prmrnonpoTen

,llaJC, 06;:iero X0,18CT8])11J!a ll Tp!!I'Jll!U8Jll!AOB B CIIBOpoTi;e ,RpoB!!. 

Ei;..10 ycTattoi!JieHo, '!TO rnnepn.un:uteW!I! osaJllll8.ST ua Kap

.ll,llore1,10.itlJ!IUm:;y OD;>a!tC.,18l!H08 OT!)!IU61'8JII,H08 B..'lllllllil8 . 

HaJJl!Mll 3KC08P,'\1~8HT!11Jil 611JlO BWillJ!8HO YJCYJ]P8Hl!8 Jlllllll.llHOrO 

o6!J8Ha, H, B 1-:J oqepem,, pe3R08 Il03ll!ll8Hil8 B-,illl110ll_?OT8iUOB np;! 

Hai;ynl8Hal! y COOaK 311C!le!! HapBHol! ,ll8llT8Jll,HOCTH (al.I{), 

IloCJJe npcoo;i;eHll/l WJPCa cne~eoTeprurau lIBHO yJJy'!DaeTcH 

JraIIllJUlll:! 00!.!8H ;;a, y 60JJ1,HIIX H..U, TaK ll y '.il!BOTHIIX c Hapyllle

Hl!81J EH.a. 
3TO B Ea:JI! npe3.llll8 HCC.,18,llOEalll!II .IlaDT !121.1 npaBO YT3eJn!t8.TI, 

'!TO BW!BJl8HRaJ! y 60.U.llll;{ i!ilil .l'.llll8pllllll,I.Il8l,lll/l Hel:poreH!!Oro 

n_;:,oacxo:ueHllJI 11 '!TO 11:u<polUUllJaT KapcToBoit ne:!lepy, YJJY'IDW. oo:.ee 

~7iffillllOHa.'!I,!!08 COCTOJUl!l8 (TOttyC) rOJJOBHOro 1.lCJra,Hop,e.:iiayeT 

,-u;mcurnl! ~!.l8H 11 TSM CS::11:A l!llJU!€TCl! 3!,_l ,8KTallfl1'1A ;ie•!86H1£.I 

cpe,llCTBO.J npe;t60JJ83Hll aTepocKll8po3a R ffiiC . 

HJ OOCJ18.llOBaRHYX Bawl! 273 60JJI,1111X .llRCJJl!IlOllJ)OT8l!Jt8MRl! o6-

eapyaetta y 136 (48,5:C CJJy'laeB) • .llltCJJl!nonpoTeBJtellllJ! 6Wla o6yCJJos

JJeHa HaKOM8HH8M XOJJ8CT8pl1Ha B npe- jJ -JllllIOnpoT8l!Jt8X R B JJHllO

llJ)OT8l!Jt8X H ll0Blro811118M T!)RI'JIH08pil.lJ.OB. TSR, rnnepXOJJ8CT8pilll8Mllll 

BCTP8'18Jl8CL B 31 ,6% CJIY"IB8B, I'llll8pr!JlrJIRil8l)II.Il8Ml!JI - B 30,1% C 

ll0Blllll8HB811 j3 -JllllIOilpoT8B.llHOro XOJJ8CT8l)IUl8 - B 29,3% B fi -,JIIJ

nonpoTOl!JtOB B 42, 5%, T . e. BIIIJICOBIIB88TCR T8H.ll8R11BJ! I'llll8plll!llB

)t8lll!ll. 

Bo.nee X8paKT8p!IYM WU! RCCJJ8.!tf8MOro KOHTIIJU'OHTa 60.lll>l!HX 

l!llJU!8TCll Il0Bll!D8HB8 jJ -Jll!IlOnpoT8ll,I\OB B CY1!0poTK8 HpoBII. 

3a DOCJJ8,llH88 B{lellJI, BaPIJIY C ApyrllMll ipll(TOpaMB , 6QJJI,moe 

3Ba'!8HR8 B J)83BIITRH JtllCJlllllll.Il8llllll llPl!Jt881'Cl! BaWIIJ81111J) IlCl!X0-3110-

Itl!OHMl>HOll YCTOll'lilBOCTll (A. H.Kil!!MOB, H.r. lillHyJJH'!8B C COSBT,1974 ; 

Il.C.XowyJJO, 1982 B AP,). 

H!llllll )t!UIH118 llOJIIIOCTl>D corJ1aCymcl! C .u,aJIIIIIMl! npRB8.ll8HHIDC 

8BTOpoB • 

.EOJlLH!lX MY DO.ll6Bpwm C Y'{8TOII H8JlR'll!Jl B BX .ll8 IITMl,HOCT11 

60JJI,moro o6~eva l1Hif>o!ll8Itl!ll, xpoHR'IOCKoro .1!8\tllnl!Ta ape11eHB AIIJl 

o6pe60THll eii H llJ)IIH/ITBl! pemeHl!l! II BYCCl<OII VOTBB!litRII Il0B8)t8Hl!l! 

T.8. (a OTHO!ll8HHB Jl1Ul811), BIICOHOro 'l:Y]lCTBB OTB8TCTB8HHOCTII sa 

Il0PY'!8RB08 .1!8.110, 

TaHl!M 06paa011 IlOJIY'{a8TCR, '!TO uamn lllll0!8HTII H8X0.ttllJIIICI, 

riO.ll DOCTOIIBHIIII B03.ll8ffCTBll8M ncBX0-3MOilHOHMl>HOro R8lljlllll8Rll/l. 

Eo.llee Toro, llpBM8RJlll OOBC8RayD Tp!aJU' He6JsaronJIIJITBllX 

ipll(TOpoB B 3KCll8JEll8HT8 Ba DBOTHllX 1111 BCffYCCTB8BHO BIISBBll.lllt 

sapymeHBe BliCmel! H8PBHOII ,ll8l!T8JU,HOCTII {ll)ll) y co68R no V8TOJIY 

M,M.XaaaR8111BIUlll(I978). 
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CARST CAVE MlCROCLIMATE EFFECT ON LIPID 
IETAOOLISM IN PATIENTS WlTH NEUROCIRCULATORY 
DYSTONIA CNOl 

Our 1nvest1gat1ors have revealed hyper I ip!demla in 
NO patients, espeac!ally hyper-J -lipoproteidemia beei!'41 
the risk-factor of atherosclerosis arxl ishemic heart 
disease. 

The elevated level of cholesterln In -l!poprotelds, 
total cholesterln arxl tr!glycerlds In serum were also 
obtaned. 

Hyperllpldemia exerts substantial reaat1ve 
infl uen::e on card !odynamic funct Ion. 

Our experln-ental data have revealed lipid 
n-etabolism' s disturbance, espeacially s111n1flcant 
in::rease of~ llpoprotelds In dotiS With disturbed h!11her 
nervous activity CHNVl. 

Speleotherapy 1111)roves lipid n-etabol!sm both In ND 
patients arxl In dotiS with disturbed HNV. 

Our data arxl previous 1nvesti11at1ors 111ve us 
grourds to suppose that hyperl!plemla in ND patients Is 
of neurogenlc origin. Besides carst cave microcllmate 
1111)l"Oves cornron functional state Cto.-...sl or the brain 
thus beeire an effective n-ethod for the prevention of 
atherosclerosis arxl lschemlc hearth disease. 

B COCTOll/llll! H8BpoTB98IUUI, y COOaK, KaK ff Y Jl1Ul8ff 60JJI,l!HX 

Hlll! 6wta BBJIBJl8Ba .IlBCJJl!DOilpoT8l!Jt811ll/l C llBIIBM npeo6.naJtaHB8M B 

CBBOpoTH8 Kp0BII C0,ll8Ja8lllll! JJHDOilpoT8B.llOB (Ta6J!.l). Bee 3TO ,u;aiiT 

B811 IJpaBO YTBOJa.IlaTI,, '!TO IUl88HO Hapymel!lle lllll o6yCJIOIWIB8.8T 

,llJlCJJRilOnpoT8B.ll8MIUl, 

H9B8CTHO, '!TO areporeHHOCTL XOJl80T8pillla onpe.1t8N18TCH, B 

nepBYJ) O'!epe.in, , ero Il!llll8All8llHOCTI,D H Tr:MY RJll! llBOIIY ltllB.CCY 

JJHnonpoT8l!JtOB. Jl1monpoT8R.Illl HB3KOJI MOTROCTH (../3 -vlllllOllpoT8B

)lll) .RBJIJIDTC/1 HaB60Jl88 aTeporem1B1111. )lOKa3aRO , '!TO B COCT8B8 

J3 -JlllJJOIIpoT8B.llOB TpaecnoprRpy8TC/I ,llO 2/3 XOJl8CT8JIIJla M8311Y, 

Paa11ep '!aCTIUt II03BOJIJl8T jJ -JIIUIOilpoT8l!Jt8M '!Opes 3R.AOT8JJH8Jll,Hllff 

6api,ep IIJlOHIU(aTI, B CT8BKB cocy,u;a II H36HpaT8JU,KO Sall8:pKIIB8Tl',C/I 

B HBX, B38BMO.ll8llCTBYR C rJIDH038MllHOrJJHHOHBMll, a T8.l(a8 C rJJIUl

KONlllll8'1HllMII J<Jl8TH8Ml!, BM8D:!llMB p0U8IlTOp!i H 8JlOllpoT8JIJIY B. Ta

HM ff8llpaBJl8HBOCTI, C,llBIU'OB .J3 -JIIUIOnpoT8ll,I\OB B KpoBII onocpe.ztY8' 

pa3BIITB8 BT8pocKJ1eposa R ffiiC (A.H.KnmlOB,1977). Bee 3TO .ll88T 

RBII npaBO Y'l'B8Ja.Il8TI>: HaJlll'lll8 B CY1!0poTK8 HJ)OBII RCCJl8.!tf811BX 

H!IMR 60JJI,1111X Hflll BIICOHOro ypoBHm ~ODpoT8B,AOB IIBJIR8TCR 

p!CH~TOJ)OII WU! !)88BIITII/I 8T8PQCKJ18posa l! HR), Hl!llllll CJIOBBIIII 

npe.ll6t111es111,n aToll rposeon naTMOI'llB, 

,JloHa88HO, '!TO I'l1Il8p!ll!Jill,ll811l!!! CY11!8CTB8BBO Blllll!8T Ra CWJUUtll 

1 
H8Jll,H08 COCTO/Ulll8 C8PJt8'1HO-COCy,llJlOTOI! CIICT81111 (CCC) (A.A,,Jls11-

.llSIIHOHall, B.Il.1:!MBp,1980). 3To .1taiiT HBII IIP8ll0 npe.QJJOIIODTI, , 'ITO 

IWJ{KllBOH!WoH118 CJtBlll'il ea6.illulae1111e B CCC l!CC.118,u;yellllX IUIIOI 6oJIL

HllX (H. II.X8Tl!8lllBl!Jlll , Bonpocy KYJlOprOIIOI'llB !985,1986~ 1986
6

) B 

KaKOl!-TO CT808HI! o6yCJJOBJl8Hll OOBCaHHOff .lll!CJIIIIIIUl8Mll8ll. 

IlOCJJe np0B8.ll8HIIJI ffYpca CD8J180T8Jl8IIIIII B YCJIOIIIIJtt Haj)CTOBOJ 



nemepu , Y llCCAOJlYOMllX 60JU,l!llX YAY'!lll88TCll H8p:,rm8HH1lll Jl.llIDlJ!,l!llll 

OOMOR. Dpll'!eM B 6Mbmell CTOOOHI!, '!8/A Il()ll 6Ml>H00TOpalllUI ll3 [lxM

-ry6CKOII cy6TOJJ,!Ml>HOII, CJl860pa,IUI08KTllBHOI!, CAH60NIIH8pallbHOff 

H30THOII MHROjlaJ!bROa BO,llll (KOHTjlOJU,HHH rpynna)(THM.2) . 

lfaM8H8Hllll JlllllllJUIOI'O o6MeHa Y co61U< AO II no B!)8Mll napymeHl!JI 

IIUl AO II nOCJie cneneOTOpa!lllll 

TepanOBTll'!OCKllll aqq,eKT cnMOOTOpanHll npe H8pynl8HHOII JlllllllJl

ROM 00M8H8 OT'!OTJUIBO BHJlOH llJ)II CpaBll8HIIII THOOB JUIOOII!)OT81!Jl0B 

no .! -,,_cl, . ~- · ~: J (Ta6n.3). TaK, Cp!.1111 60J!bl!llX Hll!l. OTOOJ)HH

H!IX All/I cneneOTOpamu! AO AO'!OIIRH B l?,6% CJIY'l88B H86JID,Il8JICH rfl 
rl!Il rnnepmmonpoTOl!Jl8Mllll, B 12, 2% CJIY'!88B rfl Tl!Il I'IIDOjlJIRIIOIIpo-

,'8l!A8MIIII, a B IO,!% CJIY'IBOB - IY Tllll rnnejlJIRnonpoTe11AeM1111; nop-

'AOJU111onpoTe11AeM11H OTM8'!M8CL y 60;C 6Mbl!llX. 

l!OCJIO cneneOT8pam!.lt rfl Tllll H86JID,Il8.J1Cll B 9,0;C CJIY'I88B, n6-
B 4 , 8% , IY - B 2,'/% , HOp.lOJU!IlODpoTOl!A8MII/I - B 83,5% CJIY'!88B. 

Y 60JILHUX Hll!l, DpllHIIMaDI!HX 6Ml>HOOT8pam!ll AO A8'!8HII/I rr8 
Tl!Il H8Mllll8/ICll B 13,3% CJIY'l88B , n6 TIIJI - B II , 3%, 1Y TIIJI - B 

10, {J;C ; HOJJ,!OJUIDODpoTOl!AOMIIH B 65%. 

lloCJie 6HALHOOT8pamu! rr8 THO HH6.111UlMCll B 23,3%, n6 - THI! 

- B II, 7%, IY TIIJI - B 6, '/% ; HO!J4MIIOOOpoTOl!A8YIIII - B 58,3% 

CJIY'!88B, 

CTaTHCTII-

'IOCKJIII 

ll0K83H-

T0JII, 

p 

p 

Tp11rn11uepHAH 
MMo.nLln 

AO ll0B- BO B!)8Mll nocne 
poTll38- 118BpoTll- CITM00T0 
Illlll SIII\Jlll pailllll 

o,894± I , 384± 0, 902± 

0 , 08 0 , 13 0,054 

0 , 05 0,05 0,05 

- m!JIOnpoTOIIJlll 

AO HOB- BO B!)8Mll DOCJIO 
poTll38- HOBpoTII- CIIM00T0 
Illlll 9artllll pamu!. 

2,s± 12,94± 4,os± 

0,33 1,785 0 ,3!8 

0,05 0 ,05 

Ta6Jlllllll I 

- mm.xo.necTeprilH 

AO HOB- BO B!)8Mll nocne 
poTH38- !10BpoTII- cneneOTe 
Illlll 3artllll palD!II 

0,684± 3 , 336± o,s5a± 

0 , 049 0,227 0 , 088 

0,05 0,05 

06lltllil xo.necTepilll 
htAMb/n 

AO HOB- BO B!)8Mll OOCJl8 
poTIISH- HOBpoTII- Cll8Jl00T0 
Illlll 3artllll panRII 

3 , 098± 4,714± 3 , 022± 

0 , 36 0,731 0 , 427 

0,05 0,05 

.I\IIH8MIIK8 il3MOH81illll JUIITIIAHOI'O 00MOH8 y 60JILHUX lllll\ AO II OOCJIO 

cneneo- H 6a.m,neOTOJ)8Illlll. 

CT8TIICTII 
Ir~ Tplll'Jll!ltOJlll.Illl '!OCKRII -=. xo.necTOJlllH 
mm 11.MMb/n OOK89H--"-

AO nocne )10 nocne 

2,132± I,69± 4,5a± 3,44± 
0,05 O,CY7 0,13 0,12 

p 0 , 05 0 ,05 

I , 991± l,863± 4 , 3os± 3,86s± 

0 , (17 0 , 06 0,12? 

p 0,05 

T8l<IIM o6pa3C1,1, B !)89YAbTHT8 CII8JIOOT8panllll npoHCXOJIIIT 3Ha

'IIITOALH08 YA.l"IJIIOHl!O mtmmHOI'O OOMOHa, 3HMOTHO yB8Jlll'll!Ba8TCH 

'll!CJIO 60ALHUX HOp,IOJUIIIOII!)OTOIIJtOMHOI!, TOI'A8 KIU< Op!! 6aJu.HOOT8pa

llHH, OHO AaJtO HOCKo.nbKO CHHJl88TCll , XOTll nepepacnpeAOAOHHO Tlll!OB 

AlllIODpoTOIIJtOB npoRCXOJIIIT no 6M08 AOI'KCNy THny. 

l!OATB81)l!Ul8HR8M TOpanOBTll'IOCKOI'O aqq,eKT8 cneneoTOpanllll CJr:/

lllaT T8Kllll 3KCil8PIIMOHTll , npoBOAOHHIIO Ha Co68KHX C eapymeHHoll BHJl 

(Ta6n .I). 

THKl!M o6pa30M llo.ny'18BTCll, 'ITO Y 60.nbllllX HUil II UBOTHIIX C Ka

pymBBHOI! lll,ll, IIOA llJlllllllllOl,I Ml!Kp0KJll!IA8T8 KH!)CTOBOI! 081118.IJU, llBHO 

YJIY'llll88TCll JIIIDl!Al!llll OOMBH. Ho, OCNIIMO JlllllllJUIOI'O o6MOH8, ynyqmaeT

Cll ll BllJ., KaJ< y 60.nbH!IX JIIUlBII , T8K ll Y C008K (R.M.X8TH8111BMII, 

1985, 1986) • 

0 ,108 

0,05 

Ta6Aena 2 

06m111! xo.necTOJlllH -JIKJlODpoTOIIJlll 

MMo.nb/n MMo.nb/n 

AO nocne )10 nocne 

7,2± 5 , 6s± 7,Js± 5,l!I± 

0,24 0,23 0 ,18 0 , 21 

0 , 05 0,05 

7,012± 6 ,329± 7,67± 7,082± 

0,173 0,252 0,342 0,384 

0,05 0,05 

THD11 JlllflOnpoT8HAOMl!II no ~P8.JIPIIKCOHY Y 
60JILHIIX HUil .110 H nocne cn8JIBO- n 68AbHOO

T8panil.H. 

Ta6Jlllna 3 

TH II CUMOOTBpanilli EanJ.ne oTepam!ll 
I'H08pm!IIO-
llp0TOl!A8- AO AB'IOIIII/I 

DOCJIO AO AO'!Olllll! IIOCJIO 
MRH AO'!Ollll/l AO'IORBll 

rr8 17,6% ~ 13,3% 23,3% 

n6 12,2% 4,8% II,6% II,?% 

IY I0,1% 2,7% lo,t; 67% 

HOJIIOJUIDO-
npOTBHAO- 60;C 83,5% 65% 58 ,8% 
MIU! :n-o, II Bll!IIO OTNO'IBHl!llB HamH npell!WO HCCA8AOB8Hllll A8llT HHIJ 

DpaBO YTB8pl.ll.8TL , '!TO BHllBJIBUH8ll Y 6MbHUX HUil I'HIIBjlJIRlJ11AOMH/l -

HOl!poI'8HHOI'O npoHCXOll,ll8Hllll ll, '!TO MRK!)OKJIHMBT K8!)CTOBOI! nemepu 

YJly,DllHH o6mee <WRKW!OH811bHOB COCTOllllllO ( TOHYC) I'0.nOBIIOI'O M03I'8, 

HOJJ,18Jlll9YOT Jill.IJ1UUlllll OOUBH H, TBM CaMllM, llBIIJIBTCH aqq,eKTHll!llM 

C!)8ACTBOIA AB"IBIIRH 11!)8,ll6M83HH 8TBpocKJl8p03B II !!EC . 
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0 <l)A YHE IlEil(EP IOJKHoro VP AJIA (PE3Y JibT AThl BHOCilEJIEOJIOrH'4ECKHX 
HCCJIEAOBAHHVI 3A AECHTb JIET) 

1<HKCC, B. A. 

~8CllTHJleTH118 {I977- 1967 rr.) CC!Opi llaT8pll8Jl8 B neqepex DIHo

ro Ypana (EemimpcK811 AO'.:P) BWIBHJIH pa3H00C!pa:3Hyr, no rpynnoeowy 

K BK,IIOBOMy COCTBBY -llBYHY C!ecn03BOHO'IHlDC lll!BOTHl,ll(, CJ>8AK KOTOpil( 

8CTb K TpOrJI06KOHTH, 

B ne111epHl,ilC 6HOTOnax OC!Hapyaelll,I npe,IICTBBKT8JUI CJl8,llyDIIIOC CKCTe

llaTIN8CKIOC rpynn: Oligochaeta (Bnch,Ytraeidae, L1&bricidae) ;Crus

tacea (Copepoda, Oatracoda, Amphipoda); Chilopoda (L1thob1omo:r

pha, Geopbilomorpha); Diplopoda(Juli:romia); Chelicerata(An.nei , 

K H8CT011118IIY epeweHH Ha DIHow Ypane ( llamKKpcRBJI AO'.:P) K3ee

CTBO 6onee 500 neqep pB3JIINHOI\ npoTIIZ8HHOCTK. flpKMepHO 80" H3 

HHlC npKYpD1l811!i K )18B0HCKKM K np0T8p0301\CKKM 11388CTHID<BM, 3" -

3BJ!Oll8Hli B ,118BO HCl<HX K np0T8p030flCl<HX )IOIIOMH!'BX K 7" - B rencax 

KYHrypcKoro llp)'CB /7 /. 

Eeocneneonor1Nec1<Me Kccne.qosaHHJI, npose,qeHll!ie c 1977 DO 1987 

rr. e 126 neuiepax llemKKpcKOI\ ACCP (pBB!OIHHli8 K roplllie 1<apcTOBH8 

yqacT1rn) noaeo1I1UU1 BWIBll!'b peaHoo6pa3HyD no rpynnoeowy H sH,qo

eowy COCTBBy (fleYHY 6ecno3BOH0Qll1,ll( lll!BOTHl,ilC, 

Pacnpe,11en8HK8 rpynn C!ecn03BOHO'lHWC llMBOTHl,ilC B oC!paC!oTBHHOM 

wa-repKaJle K3 naqep llamKKpKK 

r p y n n l,i 

(4' a y Ha) 

OLIGOCIIAETA 

Enchytraeidae 

Lumbricidae 

CRUSTACEA 

Cyclopoida 

Ostracoda 

Harpacticoida 

Ampbipoda 

h!YRIAPODA 

Chilopoda 

Diplopoda 

CHELICBRATA 

Aranei 

Paraaitiformea 
Acaritomes 

INSECTA 

Collembola 

Copeognatha 

Coleoptera 

Hymenop tero 

Diptera 

jPBBHKHHH8 ropHH8 
i KBpcTOBHe yqacTKK KBpcTOBHe yqacTKII j---'"'T'"----....------..------i qeHTpa- j 3BDB,qlll,il\ ceeepo- llrD-BOCTOtl-
1 llbHHI! ! BOCTOtlHHl! HHII 

2 3 

+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 

+ 

+ 
+ 

+ 

+ 

4 5 

+ 
+ 
+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
+ 
+ 

+ 

+ 

+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 

113 npHB8,118HHOR IIHll!e '?B6JIHill,I BH,IIHO, '1'?0 11BI16ollblll}'ll BCTpe'l88-

MOC'rb ,IIBMOHCTpKpymT DOtlB811H118 RJ!elllll ( Parasititormee, Acarifor

mes, HOrDXBOC'?KK ( Collembola ) H .JIBYKJlW!li8 ( Diptera ) , a HBH-

M8Hbmyll - Lumbricidae, Diplopoda H HY111enopteraJ3o)ll!BJI 4'a)'H!l 
paxoo6pa3HWC ( Crustacea ) OC!H.apyaelfll TOllbKO B n811l8pBX, KMeJ>-
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Parae1t1tormes, Acaritormes); lnaecta(Colleabola, Copeognatha,Cole
optera,HY111enoptera, Diptera) . 

Cpe,IIK nepe1lKCll8HHHX TBKCOHOB HllMC!onee 06KllbHH no 'lHClleHHOCTK 

K BK,IIOBOliy pB3H006pB3Kll r811&30BHe Klleqll II HOrDXBOCTKH, 

El!ocneneonor1NecKBJ1 011eHI<B Hal\,lleHHHX B neqepax BK,IIOB nOK83B

na, ll'l'O CJ>8AH Tporno4'HllbHOI\ e 11enow 4'BYHH, TpornoC!KOHTH 8CTb 

JDllllh CJ)8AH HOrDXBOCTOK ( Colle.mbola ) • a-ro Plutomurua baachkiri

cus II Schaetferia baschkirica, Ol'H BK,IIH - 3fVleMl!l(H c~ecTey

llT B B1!,118 OT)leJJbHHX 1!30JIJIJlOB8HHHX neiqepHWC nonyJll!lllll\ , K!lll,IIBJI H3 

KOTOpil( HMeeT CBOH wop4Jonor11qecKH8 ocoC!eHHOCTH. 

lllHX D0,1138MHH8 B0)108MH (11eHTpallbHHII II ceeepo-BOCTO'lHllll yqaCTIUI). 

Ma-repHan DO OT,118Jlblll,Q,( Cl!CT8MBTl!<l8CKKM rpynnaw ( llarpact1co1-

da, Aranei, Coleoptera ) eaie He o6pa6oTBH cne11KBJ1KCTBMH, J11160 

o6pa6oTBH tlBCTKtlllO, HecOMH8HHO. 'lTO npH ,IIBllbHel!mKX KCCll8,IIOB8-

HII/D( npHBO)IKMHI\ mme cnHCOK IIOlleT 3HatJK'1'8llbHO nonOJlHll'l'bCll. 

LUJ.!BRICIDAB: 

1.Biseniella t etraedrwn Sav . 2 , Dendrobacna octoedra Sov. 

3aweq8HHJI, lliKpoKO pacnpoCTpaHeHHHe no)ICTHIIO'lHH8 BK,IIH, 

CYCLOPOIDA: 

1 . Cyclopo strenuus strenuus P, 4. Diacyclops crossicandis Snrs. 

2. Macrocyclopo olbidus Jur. 5,Acanthocyclops vernalis P, 
J . Bucyclops serrul:ltus L. 6.A , ( l!egacyclops) gigas Claus. 

3aweq8HHJI, Il>\11>1 , DOBCCMOO~HO BCTpet1aaqHecR HA BCeR TeppKTO-

pKK CCCP. PacnpoCTpaH8HH no BC81\ llaneap!M'111!8. A. vernolis H3B8-

CT8H 113 neiqep KaeKasa, YKpBHHH, )lam.Hero lloCTOK8 /2./, 

OSTRACODA: 1 , Notodromoa conacha Uull. 

3awe'l8Hlill, ronapKT11<1ec1<1!1\ BH,11. B npe,qenax CCCP lllHpoKo pac

npoCTpaHeH no sceR eeponeflCKOR 1l8CTK , B 3an&,11HOfl CHC!KpK, Ka3ax

CKOrl CCP H HB AJITae. 06HapyaeH B '?8p,IOKBpcTOBWC 038pax liKYTIIH. 

Al.!PHIPODA: 1, Gommorus pulex Cul , 

3awetl8HHJI. ()qeHb lllllp0KO pacnpoCTpaHeHHHll BH,11. 

CHILOPODA: 1. J.lonotarsobius curtipes Koch, 2 . Strigamio sp, 

3awe'l8HHJI. lliKpoKO pacnpoc'l'paHeHHHe e EBpone BI\IIH, - o6KTBT8-

JIII no,11CTKIIKH K sepxHKX cnoee no'lBH. B CCCP oTweqeHH no ooeR eB

poneRcKOR 1l8CTH /3/ . 

DIPLOPODA: 1, Samatiulus kessleri Lohm, 

3aweq8HHJI, BH,11 oC!H'leH .Jlllll eeponeRcKol\ 'l&CTH CCCP, oco6eF1110 

XBpBKT8peH ,IIM Jl8COC'?811HOR 30HH / 6 /, 

PARASITIPOl!liBS: 

1 . Gamasellus contanus \Till, 

2.Parasitus oudemansi Berl. 

J . P . reciberti Oud. 

4.Voigaia nemorensia Koch 
5.v. sib1r1ca Breg. 

6 .Arctoseius pristinus Karg 

7 .A, semieciasus Berl , 

8 .Leioseius bicolor Berl , 

9 . Cyrtolaelape mucronatus Cnn. 

lo. Pachylaclaps lons1sct1s Halb 

1 1. Hypoospis sp . 

12 . Zcrcon sp. 

13,Pcrgamasus sp . 

3aweq8HHJI, Ilepe'lKcne!IHlle BK)IH - OC!HtlHl,le oC!KTBTel!H JIOOHOI\ 

00,IICTHIIKH K sepxmoc cnoes DO'lBH, MHorue H3 H1IX lllllpOKO pacnpocT

paH8HH s CCCP (3, ? , 8) H eaponel\cirol\ t1acu CCCP (2, 4, 6 , 9 , Hf). 

ropa3,110 MeHbme BH,IIOB , H3B8CTIIHX H3 Eepolil,I (.I) R ronaplM'lll!H (5). 

·~ecb H ABJl88 ~ B CKOC!Kax COOTBe'?C'?ByD'? HOMepa.w Bll,IIOB 
B COCTaee K!lll,IIOI\ rpymm. 



1 .Eulc, ··31c1ie ribagaJ. Berl. 
2. G:,-n •,: .... ia:nne·ts bicoetatus Koch 
J.Epi Ls,,,-e•··, ~ -

4.E~r.w-."'a sr-. 
5,Ceretc.,piP bipilia Hernn. 

6 . 0~ibe1tAl !1 tibialis Ilic . 
7.Pusco~ tea fuscipea Koch 

8 . Dier,,· .,.J,Q tee ap. 

9 . Sph,.. b,,tos "" · 

1o.Eupe; 0., B sp . 

11.Lepidozetea singularia Berl . 
12,Calumna sp. 
1).Tropacarus carinatus Koch 
14,Pygmephorus sp . 
15.Alicorhagia flagilis Berl . 
16.Rhngidia sp , 
17 .Bdella ap . 

18 .Coccieupodes ap . 
19 ,Tyrophagus entamophagus L, 

3aK9qarlJIS. Bom.lllHRC'l'BO Dep8QHCJl8HHl,[J( Bll,IIOB pacnpocTp!IHel!li DO 

Beel! roepnHRe (I, 2, 5, ? , IO). ropa3,110 11em,me JoJlll, H3BecT

RliX H3 EBpomt (12) B 8Bp0D8IICKOII Q8CTH CCCP ( I4, 18) , H Jllll!JI, 

O,!IBB Bl!,11 (6) IIBJIJIBTCll KOCIIODOJIIITOII / 8 /. 

!HBOTIILl8 ,!18HHOII rpymn,r H8.H60Jiee Q8CTO BCTp0'181)'1'Cll Ha I'IUl

oqeA ,qpeBecHHe, B JieceoA DO,!IC'l'HJll[e H B8pxHHX CJIOIIX DOQB!,I. 

COLLE!.!BOLA : 

1.0nychiurua granuloaua Stach 
2 , 0,schoetti Lie-Pett. 
3, 0,annatus Tull . 
4 ,llicranurida pygmaea Born, 
5 , Anurida hexophtbalmica Stach 
6 ,Ceretophyaella succinea Gia, 
7 , C, bengtssoni Agr, 
B,C, sigillata Uzel 
9 , C, annata Ilic . 

10.Hypogaatrura purpureacens Lubb , 

11.H.parva Gisin. 
12 ,Schaefferia baachkirica Kniss 
13,Choreutinula inermia Tull . 
14 ,Polsomia quadrioculata Tull. 
15.P.multiaeta Stach 

16 , P . diplopbthalma Axel. 

17.P.apinosa Ksen. 
18 .Proiaotoma minuta Tull. 

19 , Iaotoma notabilis Sch . 
20. I . viridis Bourl. 
21 ,I,albella Pack. 
22.I, olivacea Tull . 
2J.Tomocerua vulgaria Tull. 

24 .Plutomurus baacbkiricus 
Skor. 

25, Entomobrya puncteola U, 

26 .Willowaia buski Lubb. 
27 .Lepidocyrtua curvicol-

lia Bourl , 

28. L. violaceua Lubb. 

29 .Arrhopalites principalis Stach 
JO. Deuterosmintburua bicinctua Koch 

31 . Dicyrtoma fusee Luc. 

3aweq8JD!ll, K H8CTOlll!l8lfY BpelleHH HOl'OXBOC'l'KH llBJIJll)TCll HaH60Jiee 

H3)"1811HOII rpynnoR B DO,!ICTHJIOtraO-nOQB8HHl,[J( 6HOTOD8X Dlmoro Ypana, 

r,11e o6uapyxeHO OK0.110 80 Bll,IIOB /II/. 

3I Bq l/OJ!.181160.11 H3 neiqep Bam11HpHH IIOaHO pa3,!18Jllffb H8 p11,!1 30-

oreo~.~I<HX rpynnHpoBOK. T8K, 60m.lllHRC'l'BO H3 BHlC ( 2, 5, 6, ? ' 

8, IO, II, 15, I?, 22, 25, 29, 31) pacnpoCTp!IH8HU B EBpone H ( I, 3, 

I3, 28, 30) Cpe,IIHeR EBpone. ropa3,110 11em,me H3B8CTBHX H3 roJiapKTH

BH (3,4,9, 14,16,21,2?) H KOCIIODOJIHTOB (I8,I9,20,23). ,11118 Bl!,118 

(I2, 24) KBJ1J1Mc11 0H,lle11H118111! B JIHlllb O,!IHH (ai) - eepoDel!CKO - ceee

poawepHK8HCBid!. 

llilorHe H8R,!l811Hli8 H8 bHOII Ypa.11e llll'OXBOCTIIH H3B8C'l'l!li H3 ne

iqep EBpomt: HopBerHB (2,I9,22, 2?, 28, 29, 31), IIlBel(llll (IO, 3, I4, 

I?,I9, 23, 2?, 28, 29, 31), llpJiaH,!tHB (9), AHrJIHH (2), ltraJIHH (8, 9, 

I4, rn, ra, 19, 20, 2?), DroceBHH (9,IO, 22>, Pyw!mHH <r,ra,29), 

ITO.llbmH (I,2,-7, I9, 22), qexOCJIOBaJIHB (?,9,IO, ra, 23), AllcTpHH 

(IO), repwamiH (9, IO, I9). 'IaCTb o6HapyzellllliX B 6anll!HpCBHX neiqe

pax BH,!IOB OTll8QeHO B D0,!13811HliX 6HO'l'OIT8X eecxOJlbKHX K8pcTOIW'.X 

pal!OHOB CCCP: ITpB,11H8CTp0Bb8 (?), l<aB1183 (I,2,9, I8, 20, ai,29)/5/. 

Qz\HOII HS H8H60JI8B HHTepecl!l,l)C CT0p0H 9KOJIOI'HH 06118pyze11111,1X B 

neiqepax Bl!,110B llBJ!ll8TCll C'l'8DBHb IIX CBIISH C D0,!13811Hll11H 6HO'l'OD811H 

K8K cp8,!IOR o6HT8HHll. Cp8,!IH 6ecao3BOHOQHHX , H8CBJllllll\llX K8pclTOBHe 

DOJIOCTH, pa3Jlll1l81)'1' TpH C8110CTOH'l'8Jlbl!U8 8KO.BOl llQ8CKHe rpymm: 

Tpor.no6HOH'l'li, cnoco6Blie C:,IJ!8C'l'BOB8'1'b TOJlbKO ]' ycJIOBHllX nc•,113811-

lll,ll[ 6HOTODOB (H118HHO OHH Onpe,!lelllll)T CDB~l!QHOCTb cneJ1eo4)aymi); 

Tp0r.Bocj,l!Jll,I, lll!By,qHB H pa311H0&8DqH8Cll K8K B D0,!13811HliX, T8K H B 

CXOAJll,ll( C HHIIH D0B8plCHOCTl!l,l)C 6HOTonax; Tpor.noime111,1, BCTpeQaoqH-

8Cll B ne111epax 06!i11111,18 o6HT8T8JIH DOB8plCHOCTH, H8 cnoco6HUe, 0,11-

Hal!O, pa311HOB8TbCll B ycJIOBHJ!X xapc'l'OIW'.X DOJIOCT811/I3/. 

flp;!cm'l"1b Onpe.!18ll8HHYJ) 6HOCD8Jl80JIOrHQecK:yD K8T8l'OpHD K8I<OyY-

JIH6o BH,!ly IIOJ!QIO' 3H8ll xapaKTep ero IIO~norl!QecKHX oco6eHHOC'l'ell , 

Be.llHtlHHY apeaJia, C'l'enem, p0,!ICTB8 C 6JIH3KHIIH Tporno6HOHTHlillll BK

,1181111, 8 T8Kll8 nplfii8,!IJJemlOCTb K Onp8,!18JI8HHOA ll<1!3HeHHoll Jopwe. ne

peQHCJ18HH!,111 ycJIOBHllll Cpe,!IH BCex BWIBJl8HH!iX B llllHOypaJlbCKHX neiqe

pax rpynn O'l'BeQ81>'1' Jll1lllb HOl'OXBOC'l'RK, ,!IJlll KO'l'OJll,IX CKCTeMa. llH3HeH

l!l,l)C JoPI' pa3pa6o'1'81!8 ,!IOCT8'1'0'1HO xopomo/12, I0 /. 

Cp8,!IK HOl'OXBOC'l'OK H3 ne111ep IIO&eT He 61iTb BH,!IOB, o6Jl8,llaoqHX 

QBp'1'8111! 'l'HnllllHliX TporJIOIIO~B, KO'l'Op,DI X8p8KT8pH8 011p8,!18JI8HH8ll 

COBOKynHOC'l'b IIO~norl!'lecKHJC npH3HaKOB ( DOJIHaJI p8,J1yKJ.IHH rJllls, 

,11enHl'lleH'l'811HH, YB8J111QeHHe aHT8HHaJll,HOl'O H DOC'l'aHTeHH8JlbHOI'O op

r8HOB, y;qmmeHHe npirBTeJlbHOR BHJll<H H T,,11.). Ho nocKOJlbKY rpyn

na' K KOl!Opoll OTHOCHTCH BH,11 K Bl,1,118Jlllell8/I no ero IIO~JIOrl!'lecKHII 

oco6eHHOCTllll J!H3H8HHaJI Jopwa He O,!IHO H TO xe, TO B O,!IHOII H TOIi 

xe aKOJIOrl!tlecKOII rpynne IIO!'y'l' 61iTb Dpe,!ICT8BH'l'8JIH pa31!1,1)( (HO He 

Jlll6WC) lDl3H8HH!iX Jopw. 

Kpowe 'l'porJIOIIO~B, Tpor1106HOHT8111! IIOry'!' 6bl'l'b H Dp8,!ICT8BH'l'e

JIH llH3H8HHl,IX Jopw HOl'OXBOCTOK, CBOACTB8HHWC DO,!ICTHJ!Ke H nOQBB 

(rellK -H 3yll,!l81f/H<l8CKHe Jop111,1)' T8K K8I< Hll8HHO 3'l'K 6HOTOllll llBJllll)T

Cll OCHOBHlilllf HCTOQHHK811H JopimpoB8HH11 cyxony'!'HOR cjiayHl,I D811\8P/ 1/. 

Bll,!lli, DOD8BmHe B CBOe Bpellll B K8pcTOBH8 00.BOCTH H3 DO,!IC'l'HJIKH 

H y'!'paTHBllllle BCIIKYJ) CBll3b c npemieR cpe,110R o6HT8HHll, COxp8Hlll)T 

Tell Re 118Hee IIO~JIOrHQecKHB oco6eHl!OCTH Dpe,!IKOB. y HOl'OXBOCTOK 

DO,!I06mdl KOHCBpB8TH311 oco6eHHO ycTORQHB, DOCKOm.Ky, C O,!IHOll CTO

p0IILI' HB.6Jm,qa8TCH CXO,!ICTBO 3KOJIOrHH IIHOrHX 3,11aJo- H orpor.no6HOH

TOB (HanpH11ep, ryaH<>4>&1'0B), 8 C )lpyroll - Q8pTli napaJIJieJIH3118 B 

3BOJlllJ:lllH pll,!l8 npK388KOB K8K y aecqepl!l,l)C, T8K H y DOQ'.BeHHliX JopM 
(pe,!lyKllffll rJI83, y'!'paTa Dlll'l.teHTa, yB8JIHQ'.8HH8 DOC'l'aHT8HH8JlbHOl'O 

opr8HB. H AP·). Cn8,!10B8T8JlbHO , 8CJIH Ha6op Tporno110I$n,Dc npH3R8-

KOB CJI8,!IY8T pac11eHHB8Tb K8K ,!IOKB38'1'8JlbCTBO Tporno6HOHTHOCTH BH

,118, TO "aoqeeHH!ill"HJIH ,!18.B8 "noBepxHOCTHU!t" 06JIHII HOI'OXBOCTKH He 

Dp0THB0p8111!T ee B03IIOBl!Oll Tporno6HORTHOCTH, 8 Jll1lllb yK83liB88T H8 

cnoco6 npoBHKHOBel!llll B DElq8pN H 9BOJIOrHD npe,IIROBOI! Jopw!i. 
Ila OCHOB8HJ!H H3l!OllBHHWC Bli!D8 ycxoBHII 3I Bl!,11 HOl'OXBOCTOK IIOB

HO pacnp8,!18JIHTb DO 6KOCDeJl80JIOrl!tlecKHII K8T8l'OpHllll CJl8,!lyDllHII o6-

pa3011: Tporno6HOH'l'OB - ,1188 Bl!,118 (I2, 24); Tporllocj,HJIOB - I9 Bll,IIOB 

(I,2,3,4,5,6,?,8,9 , IO, II, I4, I?, I8 , 19, 23, 29, 15, I6); Tporno

RC8HOB - ,!18CllTb Bll,IIOB (I3, 20, 21, 22, 25, a'i, 2?, 28, 30, 31) . 
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CJI9,11y8'l OTll8TH'l'b' QTO Bll,!lli - orporno6KOH'l'li BXO,!IIIT B COCT8B po

,!IOB, CO,!lepxalllllX 6JIH3RO p0,!ICTB8111ll,18 HII Tp0rJI06HOH'l'IIU8 Jopllli, H3-

B8C'l'IILI TOJlbRO H3 Deiqep H llB.lllll)TCll 3H,ll811HK8111!. B DOJ!b3Y HX Tp0r

JI06HOH'l'HOCTH CBll,ll8T8JlbCTBY8T H TO t '!TO OHM o6pasym B D81118palC 

Dlmoro YpaJl8 CBOH IIO~JIOrHQecKK 06oco6J1e11Hli8 Jopllli H lllll[p0DO

nyl!8l1HOID!li8 rpymn,r / 4 / , 

B 11eno11 cjiayHB. neiqep Dlmoro Ypana '1'porno~Hm.H8 H 68,lllla Tporno-

6BOHT811H. 

Cy;qHTb o cne~OCTK ,!IPyrl!X rpynn cyxonyrHoR cjiayllli Deiqep 

DOK8 H8 llp8,!ICT8l!Jlll8TCB B03ll0lllllill, DOCKOJlbKy Bll,IIOBOI! COCT8B RX 

H8 TeppHTOpHB BwmrnpHH ll!IJIO H3)"18H, iloBHO CR838Tb BC8 a:e, '!:TO 

Cpe,!IH o6118pyzeHJlllX B K8pclTOBWC DO.BOCTIIX 8K8pllljloJlllllliX B napasH

Tllljloplllll,IX KJIElqell Tpor.ll06HOH'l'l,I BpH,ll JIM B03IIOJIHY, T8K K8K OHM B 

ycJIOBl!.IIX D0,!1381111HX 6BOTODOB 1!:p83BH'lallHO p~o ,1181>'1' cne[lll~e

Jopllli. Tpor.11ocj,BJlbH8ll 8K8pocj,ayH8 D811!8P JopmpyeTCll rll8BIIUII o6pa-

3011 38 CQ8T 00,!ICTHJIOQHWC H IIOD~IIJlbRliX Bll,IIIOB, 8 T8RB8 Jopw, 

o6HT8DD,l!X B IIHllpOK8BepH8X DOQB!,I. C Depex:0,11011 B n0111epu OHM IIOp

JonorH<lecKK He 118HIIDTCll / 9 / • 

Bo,!lllyll cjiayHy aeiqep D. YpaJl8 CJIS,!lyeT CQH'l'8Tb 'l'p0rllocj,HJlbHOII, 
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rrEmEPHhIE JICI1JII1mA C KAMEHHhIMI1 ,ll;BEP.5IMI1 

■ArHHIIH, c. K. - rEBOPrHH, "· "· 

B AmTapaKCKOM paAOHE! Apw.CCP. B \18CTl«lCTII, B OKpyul)ll\eR TeppH

TOpllll ,llepeBeHb Kow II Y,llll8H II y no,11H01tbll rOp!,I Aparaq WllpOKO pacnpoc

TpaHE!H qMYA THn n81118plt,I)( l(Jlnllll! , 06na.118Jmlllll 01.1eHb 11mepecHOII oco

!SeHHOCT&ll , a HM8HHO K8M8Hltillll ,ll88pbMK, ycT8HOBJl8HttiMll 8 KaM8Hlt,I)( 

pa.wax BHYTPH 11cKyccTeeHlt,I)( TOHHeJleR. 

oTH ll81J18p!,1 KOr,lla-TO cny■KJIH B K8\18CTBe lllKJIHiq, '18Jll8 B Kaq ecTee 

TallHHKOB, norpe!SeHHII 38pHOBYX CKJ18,ll08 H norpe!Soe . 

8To B OCHOBHOM 8CT8CTB8Hlt,le rpoTH H neiqep!,I C xopowo 3aMaCKHpO

eaHltillH BXOASMH , KOTOpt,18 pacTBOpllDTCll 8 eCT8CTB8 HHOM nafWJJ84n'e 

MeCTl«lCTH. fleiqep!,I COO!Sa\amCll C BH81DHHM MKpOM 1.1epe3 HCKycCTB8Hlt,l8 

TOHHenH, BHYTPH KOTOJ)WC H pacnon011Wlt,I K8M8H1t,18 ,ll8ep11. Bee 3THX ABe

pell AOCTHraeT OT HeCKMbKHX COT KHJIOrpaMM AO HeCKOnbKHX TOHH, II 

see ae OHM nerKO OTKpt,leaDTCR H 3aKpli88il'l'CH. 

8TH ll81Q8p!,I pacnonoae11,1 B 6a3an&Tax, 81\1183llT0- 683MbT8X H HHl'H

!SpHAax, 

llewHoroqHcneH1t,1e ynOMHHaHHll 8pMHHCKHX neTon11cqee II IICTOpHKOB 

n03BOnl!DT H8M npe.11non011<HTb , \ITO , Ha\lHH!lH C 17-ro eeKa 3TH lllfl'epec

H!,18 neiqep!,I 6w!11 nOKllfiYT!,I II He 6w!H HCnOnb30 881t,1 C TeX nop. 

B AmTapaKCKOM palloHe Ap,r. CCP, B qacTHOCTll, B Ol<pyre Aepe

B8H!, .Uaopen, Kow , y~ e AllaH H y DOAHOXl!/1 ropu Apa~ lllllPOKO 

pacnpocTpaeeB qeJWII TBD D81Q8p!IIIX l!ll!Jllllll, oqee1, HHTepeCHYX DO CBO

ell q,opwe, KOHCTPYK!lbB , HaanaqeHBI>, OM.a,ll,aDJUIII 0'1881, llHTepecsott 

oco6easooTl>1l, a Bll8HHO , K81,188Rllllll A88pm.11! , YCT8HOBJI8HHllMII B KB

ueBBYX pall8lC BffYTpll llCl(yCCTBeHHHX TOHHeJlell , 

3TI! Deiqepu paononcmeus sa 1U1AeseTo--<!asan1>Tax, 6a8M1>Tax e 

¥I'IIM6peTax Apa~CKOI'O llllCCBBB, B OOHOBHOM aTO 611Jl11 8CT8CTB8H

HH8 rp0TH B neiqepu, KOTopue B A!IJll,RellmeN 6Wlll 611aroycTP08BU 

JIIUll,1,111 B IIJ)IICDOOOM8RU K llCDMl>30B8HBI> B K8'18CTB8 Jll!Jll,11 , Tal!HB

KOB, YCUDaJll,IUlq BT.A. BlcoAU B neiqepy , a TIIU8 , B HeKOTOpux CJIY

q8/IX, uapyltH811 HCl(yCCTB8HR8/I CTeHa xopomo pacTBOpllJITC/1 B ecTec

TB8BHON Jlllll,lUll8q7le M8CTHOCTB , qTO Kpal\Be YCJIOllll/18T DOBCK TllKBX 

Deiqep. llpecrpolhm TBK xopomo BDBCUBBl>TCII B OKPYll8DIU'I> cpeAY . '!TO 

IIHOII pas TPYJOIO DOBel)llTI, B ex llCl(yCCTB8HHOe apoBCXClllJl8HB8. 

CpeAB esyqaeuoro TBDa neiqep ecrpeqamc11 K8K OAHOKOMHaTHHe , 

T8K B 1.IIIOI'OKOWl8TRH8. Bo BTOpo!,I CJIY'!Be , KOYBBTH C006lll81>TC/I Me&

AY 006011 noopeACTBOM TOHBeJiell, DOpoll 0'18HI> Y 3KBX, 8 B H8KOTOPIIX 

CJIY'IBIIX T8Kllle 060PYAOBBHHYX KBM8llllllMll AB8Pl,lo(ll. EnaroyorpolloTBB 

ff BHYTpeHHHU BBA Deiqepu 38BHOIIT OT DpaKTB'l8CKOro H83H8'18Hll/l 

DOA38MBOl1 DOJIOOTB . TOHHeJII! neiqep, KOTOp!le C08.ll)!Hlll>T OT,ll8JII,HH8 

KOMHBTH , HJlll neiqepy C BH811lHBM MBPOM HNem KIIM8HHHe A9ep11. Bee 

3TBX A9epell l«l/leMeTC/1 OT HeCKO/ll,JWX ABC/ITKOB KBnOrpa!,IIIOB AO 

HeCKOJil,JWX TOHH, B Teti He ueHee , COxpaHBBl!lll8CII AO H81111lX .1t11ell 

AB8pll nerxo OTKJ)HBBllTC/1 B 38KpuBBl>TCII. 

flo)ijl06Hoe ODBC8Hll8 H8KOTOp!iX HBB60/lee X8paKT8PffYX neiqep 

C 1!111o188Hlllm AB8PJ!NB , JIBCT B09MOJ!HOCTI> COOTBBllTI, ¼MOCTHOe DpeA

CT8BJl8HBe 06 a TOM BIIT8peCHOM CTp0BTeJll,IIOM /IBJl8HBB. 
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tlu rn':'rou s c~mi- arti f j cial or man-r.io1r., cnv~!' nr-:-• ..r._,,,..ly cnrec1rl 
in t h~ Ashtarak r~gio~ or thp ~ro0nian ~. ~. ~. na,nly jn t h ~ 
inv ironm"'nts of the vi l 1 ag~e Vosh and Ujan ar1·! at t-h 0 ,.ont f')f 
thP. mountain Ar agats. 

All thPse caves hav e the samP intnrp~ti ng prculiar jty. All 
of them have mor- rnede tunnel s with huge stone -.innr~ f'.,,t in stone 
frames. Once- thl?y had snrv~d a!; dwel lings an·I V·~ry 1'ft·an aa 
hi~in g places , burial vaults , granari~s an~ cPllarh. 

On th<- whol e they are natural e;rottoer. nn,1 cavf's '.vi th well 
hidden by t:h P Plaborntr. co'lstruct ion ':ntr ancf's .ti nsolvinr,- in the 
l ocal natural landscape . 'rhr- cavi:?s co-,mmj cat"' w:i th the outer 
world by man-marlc tunnels. The stone -loor s arc s.::t in the mnin 
j nsirh!' these tu...rmels. Thr- we] ght of thP.se stone ,foorr: va r ] es 
rrol!l s~vnral hunrlred Yi lograrns to sev e r a l tons , nnv.,rthel css 
they ca~ be ~asily onen ed a~~ ~loserl. 

Thc-se caves arc si tuated in ba~al ts , anrtesit'.'c basalt;c an 1 
inhybri rts . 

Th<" scanty records of Arrn~nia~ ~hroni~l~-~ a~• ~intotiars 
al loi.-.· us to assurnP tha t Rince 17th century thes~ -::.ctr•"m?l y intf'
resting cave ci·~el l i11g-R h:avP bPen aban-ioncd unci h~w~ .. n"t bec:m 
use,! since- then. 

fle1I1epa DOA KBJlBCTIJOBll!.! H<rlepOM 171-l HBXOAHTCII ceeep!!ee 

C8Jl8 Kom , B 0 , 1 KM OT MaHBCTIIJ)l,/1 Cyp6 (Ce . ) CTeDBHOC, HS DpaBOM 

CKnOHe yiq8Jll,/I llaHKSA90p. BxOA B Deiqepy HBXOA)!TC/1 B 3JJ OT AHB 

YllleJll,/1. lle1I1epa 1Tp8ACT8BJlll8T co6oli 60/II,111011 3M c AOBMLIIO p0BHllM 

DO/IOM B CpaBHBT6JlbllO BHCOKl!M DOTOIIKOM. B 1>ro-38IIAH01! '180TB Deiqe

PH HS BHCOTe 0 , 6M OT ypoBHII DO/la HBXOAHTC/1 ae60/Jl,IJi8/I WIOI118AK8 

C BHPHTWIII B Hell /IM8Mll .tV111 xpaHeHB/1 DHIIl8BYX apOAYKTOB. 

Bcn8ACTBB8 aposellaO-A8HYA811110HHOI'O BHHOCB BY.IIK8llll'l0CKOl'O 

L!8T8Jl!an8 B3 ROHTBKTa JIBBOBllX DOTOKOB. B DOCJ18ACTBl!B OHS 6wm 

pacl!lllpeaa H npecnoooCll!eHa AM xpaeeHB/1 aepaoeux l(yJIJ,TJp. 

3ep!lOB!le 1cyn1,rypu xpailllJIBCI, B CD8lll!MLIIO C aToU !48Jll,I) BIIJ)HTllX 

111,,ax. no CBOell q,opAe OHi! RBDOMllHBl>T KBPflC - TJIBH/ll!Hll COCYA .lVIII 

xpa.HeHH/1 BBHa. Pa3HBil8 JIBW!, B TOM, '!TO 3TI! COCYAH He BHeOJlll B 

D81l18PY B I'OTOBOM BllA8, 8 ll3I'OTOBHJlll DPIIMO 3A8CI>, apBA&B /!Me q,op

MY KBpaca. llBII18BHe IIMll euem BUC8'18HHH8 H3 KBMH/1 BJlll ap!ll'OTOB

neHHHe es rJIBHH cneqeBJU,HHe KJ>H111Kll . 

lleiqepe. .. , 172-9 paCDOJIOJ!8B8 H0DO,ll8.Jl8KY OT C8Jl8 y~. BxoA 

OTKPfll388TCII e 11paBodepe&11oll qacTB yiqe.111,11 " Broe rexe .11sop" . lleiqe

pa euceqeea Ha 6a98111>TBX B o BHemHBu uepow coo6ulaeTC11 DocpeA

oTBOM y 3KOI'O , BC1cyCCTB8HHOI'O DPOXO,lla C p,eyMllMII RBM8HBllllll AB8PII

MII. ToBReJIJ,-BXOA BIIJIOJ!8H e 3 aeo6pa60TBHHIIX 6a38J!l>TOBIIX rJIH6. 

'laCTI> TOHH8JIJI paapymanac1,. K&!eHeHe AB8p!! OTKp!IBBl>TC/1 BOBHYTPI>. 

lleiqepa COCTOBT B3 OAHOI'O 60Jil>IDOI'O 38Jl8 HenpaBBnLIIOII q>OJ:1111. 

neiqepa CJIYllllnR TallHBKOU , 8 H8Jlll'lll8 11M AM xpaH8HBII aepeo

BIIX l(yn..t,Typ, ,1188T OCHOBBBB8 Dpe)IIIOJIBI'BTI>, '!TO SA8CI> xpaHBJIBCI, 

B OOROBHOU DPOAYKTH DllTBHll/1. 

neiqepa Ii 172-14 H8XOA/llll8l!CII a ceJie Y,lll1811 apeACT8BJlll8T co-

6oll opHl'l!HaJil,IIHfi KOMIIJI8l<C' 06l>e)JJlRJ!Dllllll B OJI.HO qe.noe llllJllllll8. 
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xpB1111JIBQa A,llR llpo,IIYKTOB DllTIIHIIR, Tal!HBKB, 38I'OH AM OB8q. Ilepx

Hllll ceBepo-sanll,IUUiR BXOA. o6paiue1UWI! 1!8.lleHHOII IUUIAKO!I, co c.ao

lleHl!l&III 03 aeo<Spa6oTaiuiux 6a38.ILTOBIIX r.1116 B0p0'l'8W!, HaDOMBHa

eT qJ!ltllOIID'leCKoe coopyzeHBe. KaMellllaR ltllaAll8, BXOAH B nOCJlejl.CT

B11B o6py111DJ1HCL. O<SB!UlllBIDBeCR OS ltlUIJ\KB, a T8Jlll8 C DOTOJU!a Kall

BB C,lle.laJlll nOJI aepoBRIIII, a wecTHMB OHi! 06pasy11T rpyAU BIICO'l'Oll 

I-I, 5 118Tpa, trro lqllllbie 0C.10lll!R8T npoBe,lleRBe H3HCKa'Nl.lll,CKBX pa

<loT. llepxRBil 38JI, CJlYllllllmlll! no ace!! Be}lOJ!TllocTll, llllJIBl!lllllll oree

KOII, C08,IUIHReTCR co CpeJUUJII 38.JICII .IIBYIUI upaxo)UIIIII . ITOII BTOporo 

- nOJq)llT OOBHJlllllllllMIICR ltHllllllMII, ll TOJILKO B ceaepeo!! 'IHCTH. 

l',lle odBHJIII OTCYTCTBYIIT 6wm aa!!,u.eaa 11118, np8JlRH3RaqeHHHR no 

aceil BB,IIJIIIOCTll Jl,M Bl/lleqJQJ 8J;MIIRCKOI'O ue<la - .maama. B ceqep

aoll 'lllCTI BTOp0I'O - ecTL -~· OTCeK, Do.I KOTOporo HBXO

,IUIITCR Ha I,&f 111,1?11e ypoBHR no.ta sa.m. B Hew 6wra o6mpyzeaa 

RMa, A1lll xpa!18RBR numeBHX npoJtYKTOB. 

TpeTIII 38JI npe,llCTaB.1/re'I' cooo!I y3ltllll KOp!IJlOP, pacmapalllle2-

CR B K~e B ceBepo-38118,1!1lCII Hall})BBJleBDB. B 3'i'OII 3alle <!!I.JIB eall

,D.eBII JtBe mpecoo6paseue llllH, OJlBH 83 KOTOIJID[ .IUIYXJ!PYCHIIII. lfa 

3TOI'O 38JIH BHXO,IUIT noTalaoll IICRfCCTBe!llll,II TOHHe.u. C K8118~ 

JtBep.lllllll. 

'flamll ICC.&e,JtOBaBBR nolt9.S8JIII, trrO BCe ne~epw ■cC.&eJlYeMOI'O 

pelloaa, a ex 60Jlee nRTll.-eCRTe, nepeo6opyJtoBaB11 e np11cnoco6.l!eBH 
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CxeMaT11'1ecK1JII p!ICYHOK 1!8.118HHOI'O pepa 

c pa11oll . 

CxeMaTB'l6CKBI! p!ICYHOK TOHHeJIR. 

K BC00.1I,30BBHBll no OABCl(Y H TOll:y ze llp!llllij!DY. 3TO'I' clmtT no,11,

TBeJ]IAlleTCR BHJll!qBeM Y acex 3TBX nemep BCHYCCTBeHHHX TOHHeJiel! 

C KaMeBHIIIIB ,llB8plll,II!, 

JI,.,mea BCJtYCCTBeHIWJ: TOBHB.Jlell ,llOCTBraeT nopoll 2!>--3:M. TOH

BeJIB 3Tll C O)UIOII CTOpoHII npeJU!HllH8'1eHH A,11/1 xpaHeHHR B ra!IHe 

118CTORBXOK,IJ.elllle De!ll8P, a C JU)YI'OII C'l'Op0B11 )teJIHl1T BX0,11, B nell!epy 

TPYABOAOCi'JIIBIIII. TOHBeJIB BHJ!OlleBII aeodpa60Tallllllllll 6a38.ILTOBIIIIB 

l!Jlll'1'8111l, a C HHPYlllll DOKpilTII KBIIHllllll ll KaMeRIWIIJI rJllj6aull. C TeY, 

trro611 TOHBeJIB ae Bll,ll,eJIIWICL B8 lf)oee ~ - llotrr• Bee TOB

HeJlll nocTpoeHII CJie,UllllJllol o<Sp&.3011 . Caa'i&ll.a 6wm JIHll!ITII TpllllllleB, 

ABO KOTOp!il 38Tell nozp!IB8Jll!CL llJIBTO'IBWIII 6asa.u.T8lolll C poBHOll 

nOBepxHOCTLI>. llOCJle 3TOI'O CTeRII o6JIBI(OBHBHJIBCL llJlllT0"8llllll 00-

.J:OIIRaMII 6a38JILTH. CBepxy TPHHmee BalqlilB!UlllCL 6oiwni!MI! WIIITO'lllll

lolll 6e.3MLT8lolll . Kallem111e JtBep!I B TOHHeJIJIX CTBBBJIBCL 38BeJllleU11 

CTPQBTeJI.LC'l'B8. ,!lo nOxpHTllR TOHHeJIR 68.38.JI.LTOBIIIIII 6.l!O!C81111 B HeM 

COOpyzaJIHCb KOpo<IKa, ■JIii pallll MR RlllleHHOll ABePB B TOJILKO noc.ae 

3TOI'O 38BeJEIIIJIOCL CTpoBTeJiLCTBO TOIIB8.J:R, 

KaMeHHwe ,llBepe CA8JIEIHY 113 ~eJlliloro QCKa 6aaaJ11>TH. Oee Tllla· 

re.nae o6pe60TaBII. Bee ABepe, des BCK.IIJ'lellllll, OT!tpllBHIITCR BO-

BIIYTJ)L. C Bl!YTJ)eHBell CTopoRII B8 AB8JlllX B!ipesallll BlleMJa! B ltOTopYI 

BC'l'8.Bll&lll ,11,eJ)eBRHHYII PY'IJQ' • .IlBepa C JleBOII BJIB npaBoll qacTB. 

caepxy II ceeay HMellT xopomo OTIIUlllg>aBlllllllle, oJtpyrJllje B11ay&111e 1to 



CxeuaTeqecl<lln pucyHoK nn~eBoll l!NU. 

I - KPlr.DR!l, 2 - ne~eBall Rape.coo6-

pa3H8JI ma, a - rJlllHRl!Oil CJ!Oll. 

He'!HOCTll, lJ,llJI KOTOPIIX Ha pat.SaX CAeJl8Jlll Bueww. )lBepe, DOCTIIBJleH

H!IC TaJ<llll o6pe.aou B pa.MY' JlerKO JUIUI'lll>TCR u nperojl,HU K JIJIIITeJll,-
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HOii 3KC1111YaT!UUlll. Maoree COxpa!ll!BIIIll8 ABepe 6ea oco6oro YCllJIIIR, 

a BHOrll,ll B oqeRL JI8rKO OTKPHBallTCR 11 9aKJ)IIBa17rCR. 

Kor».a llM8RHO 88.l!lll npej!,KH Haqa.rm CTPQBTL 8TB YHBKBJILHIIB oo

opy.11eH11R, CRaSBTL TPY».HO, HO OJUlO M<m!IO CKa3aTL C yBepeRHOCTLI), 

qTQ y.110 B K01!118 XYilJ BeRa 3TB coopy.lleHBR Bllll1llll BS YDOTJ)8<111eHBR 

B C Hill.Ill CBRSUBa.llllCL JiereH.D,ll. KaK nemeT oqeBffjl,eq, 'IIIHOBHffK qap

CKOll apme Ape.paTCKHll, A8TCTBO KOTOporo npocil!O B 3TBX Kpe.llX, AB

J!e oaiiue CTaJlll8 TOMo::Jllue .llllTeJlll ae 3HaJIII ».JIR qero npe)l.llaaRa'!a

Jll!OL 3TB COOPY.ll8HllR. 0)U!H HS CTOpom!JIOB IJBCCKa311BaJI Ape.paTCKO!(y, 

'!TO N8CTHll8 .llBT8Jlll DOJIBraur, qTO B 3TBX ne~epe.x RK06U .llffJIB I'llrall

TCKH8 JIIWI, 3aCeJlllB!Ill!8 KOr».a-TO 3TH KpaR, CaM .lie CTapeK O'IIITM, 

'!TO 3TO YCIIDMLRl!qll, B KOTOpllX DOKORTOR OCTaHKI! BpiRl!CKllX l.\!lpel!. 

B 30--40 KM OT BCOJlejl,yeworo pe.l!oHa HaxOAIITOR KpeDOCTL Au6el)A, 

KOTOJ)BR 6WUI pe.spymeHa B XIII aexe. OrpOBTeJILCTBO 3TOll KpeDOCTll 

Ha'!MOOL B VII B8Ke. 3,u.eoL apxeOJIOraMII 6llJlll 06Hapyll8Hll ,lU!a no-

TailHIIX XOJJ.a.-TOHHe.11/!, KOTOpllllll DOJIL30BaJIBOL llll!T8Jlll KpeDOCTB BO 

Bpel.UI H8.llleCTBBll. 3TB TOHH8JIII B)l.8HTB'IHII TOHReJIRN C KaMeHJllillll 

JU18PlrdH, 0 TOI! .llllmL pe.3HBqel!, '!TO AM6ep)I.OKH8 TOHH8Jlll HMeur )l,Jlll

HY 300-500. II DO Hell CB060JUlO 110.llHO nepeJUlllraTLCR BO B80L pocT. 

llaJm'll!e TOHHeJlell B B08HR0-060poHHT8JWIOII KOIIIIJl8KC8 Ali6ep

AB jl,a8T OCHOBaHee np8)1.DOJIO.llBTL, qTo H!lll60JI1,11Jero pe.cUBeTa CTp0B-

TeJILCTBO esy'!BeMIIX arum TOHReJiell AOCTer.110 K XI aeKY, e 6wto 

06yCJ10BJieHO sonpocw.m 6opL6u sa cy~ecTBOBaRBe apiRBCKoro napo».a. 

£anvel Lartini ::hahinyan 
.t.rm~n A.ranai &i G,..vorgyan 

A!)art . 1<) , ·1 ~ntnte 3rr1 
~or ?lork , ~75056 
Yer,~v~n 
Ar:nenian ~. !: . P. 
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OTIPE,ll;EJIEHHE CK OPOCTH P A 3 BHTH.H rPOT OB n o APXEOJIOPHl!ECKHM ,ll;AHHhIM 

AV■SBCKH J.,, Bnaa.Kcnae 

KOJ111'lecT11eHHaR ooeHll8 vcnOB11" 11 cKopocTII pocTB no'l"'eMH!lv "'<>PM 
o6Y'IHO ~a,iiy J'llleHa 11?-sa OTCYTCTIIHR Hane'lHY'< nMeorea.1op"<>Jlor11qec

K111< penepoB. ll Ka'lecTBe 11x MO'VIO 11cnOJ11>.~0Ban ap<eOJ1or11'1ecK11 'IB

fflPOBBHH!le cnemi Marep11BJ1 ,,1i.," llVlll>TYJl!,I , BCTPe'IBDm1ec11 B rpoTBv 11 

CKBJ11!C'l\i1( HaBeca'< B Bllll8 SHIIKOB co6cTBeHHOCffl , pl!CVHKOB , neTPO

rllll boB II pa.~Horo POllll BYpy6oK. Oco6y1> neHHOCTb npe ~CTaB/lllllT MHO

rocno'lHYe cTOlUIKll apeBttero qenoeeKB, conep,allllle KVllbTYPH!le CIICM , 

on11paRCJ, Ha B03p8CT KOTOPYX MO:fflO DOOl!~BOll)!Tb pac'le'l\i •a ll/IIITellb

HY" llHTePBBll BpeMeHII . 

KynbTYPH!i" cno" l!B/llleTCl! cnencTBlleM .'tllHTel!bHOJ'O npe6YR8Hlll! 

qenoBeKa non 3eMJ1e• 11 o,i>a'!lleT TOT BpeMeHHor npe !ll!ll, ue no3,re 110-

Toporo OH II DOJIOCTb C fiopM11p0118JIIICb. no ero IIPOC'l'PBHCTBeHHCl,(y no

noxellllll, 3aHIIMaeMo" Dllomalll4 y oaeTCl! pe110HCTP'f11POB8TI> ooineMHVll 

bOPMY , T8K Kall O'l8pT8Hlll! llVllbTYPHOro Cl!OII B 11e11a.1 COOTB8TCTBVeT 

ee DJ!IIIIY. BHB/IOl'H'IHO TOKY . Kall cOBpeMeHH!le OTJIO'lell!IJI n oeropl!JlT 

KOHTYPY BM81UB'Ollll'( ll'( nonocre• . B 60J!l,{IMHCTB8 CBoeM KVJ!b'l"/Pll!l8 

c11011 , 11e=e in situ , He nocfflrallT 'l"fllllKOB coepeMeHHYx oemep 11 

rpOTOB II , 'leM naJlbllle OTCTOIIT OT H!I'( . TeM 1!peBuee llMellT Bo•pacT. 

3TO lIBMeTCJI OJIHIIM 113 noKB3BTellbCTB pa.•BllfflJI OOJIOC'nl BO BpeMJI II 

nocne npe6imamrn e He' qe11oeeKa. no3TCt,\'f rpBHll1•a npe~en1,uoro npo

HllKHOB8Hllll B rny6111\Y nol!OC'nl l\VllbTYPHol'< OCTBTKOB 'n!Kc11pyeT npom

noe nOJ1ozeH11e TYllllKoBo• qacffl oe111ept1 . np11 ycnOBllil coena neH1111 npe

nenOB K'{Jll>'l"fPHoro ropl!30HTB 11 'l\iJlbHO~ cTeHRJI COBpeMeHHO" DOJIOC'nl 

MOWO roeopl!Tb O npel(JlBlllellllll ee 3BO/IDJJIII C 1ux:eRTB KaKODJlellilJI 

K'{JlbTYPHOro Cl!OII, 

Ha o6o6meHHo• cxeMe /p11c . I/ , noc,iioeHHo" Ha ocHoee aitan11Ja 

MBTePIIBllOB no nemepHYN CTOIIHKBN npeBHero qenoBeKB B npe TOjlRON 

Kp;ir,iy , pa3HOBO~pac'l'll!le JWllbT'(pll!le C/101! pacnOJ10,ell!l Ha HeOll)IHBKOBYV 

npoellfflBH!l'< paccTOIIHIIHX / L1_2 , M/ OT BI\YT!)eHne~ CTeHKll rpom. 3m 

nnHe~llble e!OIHHUY ·apaxrep11•ym yBell1!'1eHHe pa~MepOB nonoc'l\l e rtnll

ny ~a o ep11omi OTCYTCTBHI! B He• qenoaeKB. Ecl!II BSl!Tb a6COJlllTH!l~ 

B03pacT JcyllbT"fPHOro C/1011 ~a IIC'(O~I) TQqlly OTC'!eTB Bpe .. eHI! / T, 
ro»/ , To no hopl(YneV=- L /T, .,y./ron non.v'l11M cpelO{l!e napBMeTPY poc

Ta non:>eMHo• "°~ :>a YKB38HHY11 MONeRT BpeMeHII. UHll '<8 l!Bl!TCI! II 

KOJ!H'lecTBeHHO' ateHKo' cpe!Dle~ J11!He1'Ho" CKOPOC'l\l D8HYllBltllll BHYT

peHHe' CTeHKII rpom B CKCret.18 el!llHIIU OTCTYDBHlll! noeep~HOC'nl. 

PemeHHe saua'DI paccMOTPKM Ha KOHKPe'l'll!lx ap(eonor11qec1<11x nBMHT

HIIKB~ DpeTvPHOro Kp!,IMB , repp11rop1111 KOTOPOro 0118'Bll8Cb 6naronpH

l!THO~ !lllJI OOIITBHlll! nepeo6YTHOro '!enOBeKa - KOl!ll'l8CTBO nemeOHYY 

CTOl!HOK anolQ! MYCTbe TIOC'nlr/10 aJ . Cpel!ll Hi!'( "'IIOO}cyll n,BeCTHOCTJ, 

up11o6pel!II K111111-Ko6a, :'acKaJlbHaR YI , Cmpocel!J.CKII" rooT • . Marep11a

J1Y RCcnenOBaHllo CTQl!HOK C neo6xO!DIIG>MII lllll! pac'!eTOII IIPO""JUMI. 

paapesa.\111 11 c,i>afflrpa"l!e~ oTno><eHlt• onv6mi11oeall!l . 

rpoT KH1t11-Ko6a pacno11arBeTCJ1 V OCHOBaHlll! VCTll08 BCTOYKTllpHoro 

CKJIOH8 2yic110~ l('/SC'DI, cno•eHHO, 6peK'leeBll !!HHMll 118BeCTHl!K8Mll Hll't

nero Nena. no11ocTb m111Ho~ 9 11 eMeeT BX0'1!1oe omepcme BYcoTO" !: M 

n pe "'llPIIHe lI M II op11eH'l\lPOB8HO Ha llrO-BOCTOII. Coellll/UI MOIOROCTb 

OTJ!O'lellll~ COCTaBllll8 0 ,8 M np1t IIBRCIIMBllbHQ'f 1,5 II V B'<OIB II 0 , 2-
0 ,3 M - BTIOJlb CTeH , 

lisy'leHl!e C'l'P9fflrpalll111 II COCTaBa OTJ!O"leHl!~ 008B0llllll8 r .A . DOH'I

UCMOJIOBCRONY /I /npoc/18JD!TJ, OT!lflllhll!le 8TIUIY •opMKPOBSHIIJI rpom. 

nepBOHB'IBl!bHO ~TO 6Nna ,i>elllllHHa/1 ~opMa , C/IV'!HB"'a/1 llCTO'll!KRa.l 

KBPCTOBYX BOD, 0 )lJ[IITellbHOCTH KOTOporo CBllnerenbCTBVeT BYTHHyToe 

DO JVl!llle rpoTB ner11Y6011oe C YIUIOHOM II BY 'O'i:-1 ,ono6oo6pa~Hoe vr-

11Y6neH11e. nepen DOlIBneHlteM ~nec1, qenOBeKa KCTO'IIIIIII nepecTBl! cy

ll'ecTBoBan, HO noc11e Ce6R OCTaBll/1 C/10~ TOHKOOTMY'leHHo• r1111ll!l , 38-

00Jll!HBlne~ no-.6RHY cTOKa R ece nepoenocffl KopenHoro 11seecTH11K011oro 

DOll8, Henocpe llCTBBIIHO rllllHY nepel<p!,IBan nepey• KVllbTVPH!i. / O'!alOlll"./ 

ro!)H20HT, OCHOBY ero II BYme11el!8J!"d~ c11oee COCTaBll/18 R~BeC'l'Hl!IIOBaR 

roe6eHKB . np11cyTCTB11e ee e OT/IO'.'leHlll!'< ,.o'll!o pac11111'fiooaaTh Kall Ha 

apol!cme!l'l1Yll CMeHY sel\Vme" POJIII B nel!YJll!llllll rpom 11oppo.~110HHl:>

~p0311onll!lx npCJ11eccoe npcneccBM BYBeTPIIBBHlll! , npe,1r,1VmecTBeHHO 

MOPO~Horo. »11eHHO nonepeMeHuoe 3BMOP8"ll!B8Hlle- OTT811BBHlle ,iieim

HOBB'ltiX 113BeCTHIIKOB B ~OJIO!!HHe cesoll!l r o1111, KBR DOKB8Bllll na6nll

"eHIIJI, cnoco6cTBveT o(SpasoBBHllll me6HJI B DO!\OOH!i1 DO reHe3llCY 

coepeMeHHYX DOJIOCTllX . KpQMe BHB8,illlBBHIIJI B MOne/lllpOBBHIIR KH11K

Ko6!1 nponOJ1'18J111 Y'l8CTBOBBTb npooeccN BNme/la'DIBBHllll ,a C'!eT noc

TYDl!eHlll! aTMochepH!i~ OCBJIKOB Ha noeep'<HOCTb o(SpYBa , a TaR'l8 

ceoewy lllllPOKONY paCRl)N'l\lll B10Jl 0011,ait He3H8'D!Tel!bHYM no OObeMaM 

o(SeanBM . HO npol!BneHl!e IIX OTHOCIITCI! 60J11,1De K oep110~ HaKOD/leHl!l! 

coepeMeHHY'( OTJ!O><eHK" . 

li TOJ!l!le OTl!O-CeH119 r . A . DOl!'l--0cMO/IOBCl<II~ BY !1ellllll 6 cnoeB, " " 

HI!'( qempe OKBSllJIIICI, co cnellBll.ll MSTep118Jlbllo" RYllbTVPY : ~a OH 

ua~ean O'l~Mll , a 11e)Ui!JJl8 R8 Hll~ C/1011 - HB.!IO'IB'l'.HliMl! , K Ma.leHTY 

~OPMJIPOBBH!lll eepxuero /o'la'1!oro/ cn011 naaMep!,I rpom yBel!ll'lll/lllCb, 

'!TO nonTBep,naeT HecOBnaneHl!e openenbll!l~ rpBHl!U o601n J<YllbTVP

HYX ropll~OHTOB /p11c . 21: n0He•HaR pa~Hl!Ua Me,ey HllMH COCTBBMeT 

I ,42 M. H11'lllll" O'la"lllll" cno• OTCTOl!T OT coepeweuno" TYDHIIOBO" 

qacffl rpom Ha paccTOIIHl!ll 5 ,42 M, a eepxHII" Ha 4 ,0 M. 

H11lll!llll KYlll>T'(PHII' cno' r . A . DOH'l--0cMOJIOBCKII" 'IBfflPOBBll aome-

ne11 11 003~e? CTBIOUI ameM - BepxHII~ . no 118HH!iM 1te ll. r . KOJ10-

c0Ba /3/ . aTOT rop1130HT lIBMeTCJI HB060J1ee TIPeBHIIM HS ece,: MYC

TJ,8PCKII'( CTOl!HOII B Kpywy II noa~ OH O'l'IIOCKT ero K PaHReMY 

MVCTbe . onpeneJIJll! reOJIOI'l! '!eCKIIO eospacT "11Hal!ON pHCC- BlOl)M -!IB'IB

l!OM Bq>MB ; aep1H11• /o'!a"!l!H•/ - II cpeJ'lllet,ty MYCTbe ll cooTBeTCTBeH

HO nafflpyeT cpe 'lHllM Bq)llON 1 np11 1!p00Ha.l ~el!eHKM BDlMCKo• •00><11. 

t;cllll aro TBK , TO nepeoe nOlIBnellile '!enoaeKB e KR1111-Ko6e nnO'd

~omno B Ha'lalle paHHero Banrtll~cKoro oneneHeHIIR, T . e . ?C -ruc11'! neT 

H83Bn. np11H11Ma11 ~TOT a6COJ!l>TH!i. B03P8CT 38 }IC'(O~I) TO'llcy OTC_qe• 

TB epeMeHII, 00/IY'IIIM cpe}Dlllll mrne"I\Yll CIIOjlOCTb ~I\Ylllllll!H Bl!Y'l'PH 

rpoTB PBBI\Yll O ,07 ,a,/ron 'WI neoaoro o'la"llloro cnOH. B oep11on 11 
nocne o6P830B8Hlll! aepxuero IIVlll>TyPHOI'O Cl!Ol! CIIOjlOCTb PBSBl!THl! 

rpora 01183Bl!BCb B!IIOO II COCTBBHJIB O ,00 MM/r on. IICDOJ11>8Vl! DO/IY'l8H

HYe oaHH!le ysHae11 , no oepep;,1B Me,ey 3a::eneHlll!Mll KH1111- Ko6H upo

'lOJl&anCl! 17 700 - aJ 000 neT. 
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Bropo\l o6b eKT - l(YCTbepcKaR CTOl!HKa :>acK8JlbllaR YI ' OTl<ptlTBl! 

R 11sy'leHHBl! P . r . KOJIOCOBllM /4/ , KOTO!)aR, DO ero MHeHHll, H8 l!MeeT 

ce6e PaBH!lX B c,paHe DO IIOJIK'leCTBY RaMel!HOro HHBeHTBPl! /~ 

opy llllo TPY TJa/ II KOCTH!lll OCTBTKBl,I OT Dl!TB ocooe• Hea neOTBllblleB. 

3ac1<B11bllaR YI Ha~o l!llTCH II ceBepy OT r . 6eJJoropcKB B nnene11a• 

M8CCKB8 AK- Kall R8 npaBON 6opTY epeMeHnoro B01TOTOKa KpacH8JI '1811118 

- npaeY" npl!TOK peKl! b 111>K- Kapacy . :>,recb B OCBOIIBIIHR T2-ffl NeTPO

BOro ycTYDB 11s I\YNIIYJlllTOBoro 11ssecTR11Ra cpe 11J1ero ~oueHa , non 

Tonmell !1e/lOlllal!bHO- KO/ll!Dl11Bl!blti1 OTJ!O~eHH" 6YJIO o(Saapy-ceno 7 ro

pll30HTBllbHO nell8lllllx KYllbTYPHllv cnoee /p0 c . 3/. Cpellll uono61111~ 

DBMJITIIIIIIOB :'aCK8JlbH8R YI B!l ~/lll8TCI! TeM , '!TO RB l!MeeT mne 

CRaJILHOro K09YPbKB , u e rOBopl! yae O oo~eMHO~ 00/IOC'nl , 0 cymecT 

BOB8HlDI ee B IIPClll!IIOM CBH ll8TellbCTBYllT: YC/IOBllJI ~aner8.HHJI K,YllbTYP 

HYX II crepMbllll'< cnoee , onuopoJIIW" 'WI ecex cocTaB, ope llCTaBneH 

RY" Kap60RBTRHM oeCKOII II llllCCIIBHaR, 'IBCTb yoaemero ceona , K!\

eeCTHl!KOBBl! DIIIITB, HBKPYBIIIBll aTH OT/IO'tel!Hll o(SmeO MODIHOCTbll 2 ,6 1 

11.rurna 8aKOHCepe11poeaHHIIX r/ll,16o!' OT/IO"l'.e!IH, COCTBB/IJleT 8 II , HO 

3HB'll!TellbH8R 111( 'IBCTb DOC/le ()(Seana 6YJIB YHll'ITO"leHB OTCTYDBDIIIII 

CK/IOHa.l 68/IKI! , 

llsy'leHHe cocTBBa B reHes11ca oTJJo-ceHHo , 1,1opf'Ollor11qec11oro 

c,i>oeHIIJI coxpaHHB111ePc11 TYDIIROB09 'IBC'l\l rpora C yqeTOM CROPOCfll 

/0 , 21-0 , 2 5 MM/roIJ/ OTCTYD8Hl!l! ,t,poHTB o6pYBa HB't CTQl!HRO" c M0 -

11eHTB o6pasOBaHIUI ll!IKHero KYlll>TYPRoro CJIOII 00880/IHJIO oupe '!e/lllTI> 



'!TO CTOHHKa Ha ,o .. •JtaCb ll renno• "1e'1ll(OBK JlHO" nonocn, xonpo~MORHO

•eHV "a•aioHnoro l<Jlacca nmrno• Re 'leHee T!i M /6/. 'omrnpOB8Hlle ee 

KOHTpO/IIIOOB8JJOCb IICKIIJl'!M'l'enbHO 1!8Cl(B8M81'11e" ~a cqeT IIH'l'eHCIIBRO

ro -renno-Hnaroo6).leHa Me'C'I)' ao, 7('/ll'llYMII DOTOK,l!d'~ M B/181'001,!l(HY!I M 

n OOIIC'lll'411 neC48HIIC'NM\1 11:aaeCTIU!IUll,l'd ; 01111, pa?PV•'8JlCb1 "8118/Jll necoa 

g ~ 

~ 2 

[II] 3 

L, I- L,., I " 

P11c. ] • CxeMa B">B.11\100ffl0'11el!ll~ )('//11,T'fOH'lX C/IOOB C ~neNeHTBMII 

no,r.,eMHo• ~ol)t,t, . 

I - 1<ooeHHWI nopom.; 2 - xyJ11,npH1,1" cJto" ; 

1 - 1'08HIIIN ,Vl1Jll<OJ3liX V4BCTHOB DOJIOC'nl ; 

4 - nooeR'IS!BHoe PBCC'l'O!IIIMC . 

P11c . 2. Pa3pe~ M.YCT&epcKo• cTO!IH1<11 a roore l<ilMK-Koela /nor.A. 

6o"4-0c'IOJIOBCKOMY, c yB8/lll'leH11eM/ . 

I- 11?secTH11K11 111!:niero Mena; Z- coepe,,1eHH11e 0Tno,;eHK11; 

1 - l<V /lbTYPHlle C/IOM . 

KynbTYPH118 CJIOO /011c . 3/ !'aC1<8JILIIO" VJ ll8CDOJ181'81lTCR C'!'Vll8He

o(,pa~HO, O!IIIH BY111e npvroro, np11•fiRBR M R HBVJ!OHH<l"!V DOIIY 1'110'1'8 

l' ero 'l>IJ!},HO" CTeHl<II, OT HO'l'ODo• "t RVJJbf'VP~" 1'0011:>0HT OTCTOllT 

ua 3 ,32 M. TipoeKfflBHOe paccTORl!lle mvrn~ / c Y no II-o"/ 1<Vn1>
-7011Nx cnoea COOTBP.TCTBeRHo OBBHRP.'l'Cll ? ,'32 ••• 2,r, M. I ,32 M II 

,12 M. no "BHH'iM LL' . KO/IOCOBB /3/, 'roll Hll'"1{!1'( /fl, 7 , JV/ 
,no11 OT'HOCllTCll R paHHeM'{ MVCTbe /oamrn• BrnM 1/, Tpll BYmene"8-

r-dX /tJT, IITa, II/ - R coe11Rev.y i,ycne /cne"ll!I"' BIJllM I/ , a nen

B'l" RyJlbTYPR.'l' ropll?OHT OH 'la'lllpyeT 00'>'1118,,vCTbepCKIIM BOeMeHer, 

·no• 1'lllll •. Bt:<1\1 T /, 

'!'aKRM oopa!>OM , nporpeccrurnoe pa3a11n1e rpora onoe nen11eTC11 

ra!IAAM uycTbe /JI cno' I H npeJ<{)amaeTC11 aoeMP.HeM o6aana, KOTOO'l' 

"'lr.l'ITO"GIJI rnoT 1(81( r,OpM'f 08/lhP.08. ()1TJV'l'eHlle CBO'lll. Dll()ll'>()IIUIO ne

oen o6Pa•OBaHllet,, t HVJl!,TVPHOro CJ!OR, T.e. Ha '>8J<]IM\l'reJll,HBM 

"1'808 >IIO"ll ,,vcne, KOTOOH" OVB81'lBaeT nnOMe~TOY :-fl/'(, -
-~:j[f(. Jie't. CYO'tff v:> ~'l'Ot-0 , o1t'lrf•) 1I{)OffOJ1'CJ1.TeJJl.iROCTb 'lB01J.n'lH\ 

~oom OlmelteJillP.M B 12':(T 1ieT ll DOJIV'llllM coe !1llll" JlllHe' HV10 CJ<O

occn. "l!HV "3."llll BHYTPII DOJIOC'rn TlBJlRO" r . TT ..f ,r 0 'M'A/ron. 

C11e"V~~• OOhP.KT - D'illP.0Jm'll'lqP.c1<311 <''l'Ol!Hl<a e rpore Cmr,oce 

::: l>Ctm", R'3":ID~P.ta" no caoeM)' \lecTOoacnono<eH"J"I a nn11rono11e 

'.'. fiax;;,canaq Cmnoceni,e./8/. i'PoT 11a•o1&1TCR B ClanKe l<arutY-11eoe 

a li..C v nT ee ana~emrn B pery ~vnv1<-cy. -rcThe 6an1Gl •nnHo" )ff' 

., 8'-ll'Jl~'IIIT ""HllllTroli'IM ymenhP.M C OTBP.CINM~ 4(.-M CTeHa'dl! nDR 

.,,.,DllHe n•1cna He CB,"le <; \I, nocTORHIPi eonoTOK ~ Clan1<e OTCVTCT

BVeT, OH m,p11011J14P.CKII 80?llllK8eT B CllJIMNe nl<11Hll ll/111 B DP.ll<IO'H 

8KTl'8l!Oro CHeroTal!Hllll. 
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l'poT ne-O!T Ha BSICOTe Tr-II 'I H8!1 !!Hll1"8M ClanKH II B'l'NIHVT C 

lll'O-BOCTOIUI H8 ceaepo-">aDa!I B•OJ!b nnoc,,.nall!lll oc\O'lea HB 08CCTO

Jtl!Me !i?--fO IA. Co6cTBeHHO VCTVD cnaram CBeTno-cept;e M'l18HKOBO

KPIIHOll"ll!He ll>B8C'l'Hll1GI 'lBTCKoro l!O'{CB MOlf'HOCTbJl 4('-!'C M, a no11-

CT!IJl8Itlllle MX neC4RHKC'!Se 11,eecTRllKH II ueoren11 MBBCTOM '1'8 •on
"11PYllT Menee KpVT!le nono6nm1H11e CMOR"• . 

PMc . 3. Pa,pe3 MYcneoc1<0" c'l'OllHRM "'acJ<aJtbHWI 'IT . 

/ no 1,.r. KonocOBy/. 

I- no1ui~nriY~ cno~ ; 2- cyr,mHoR; 1- rJJN~q ; 
4- K'{Jll,TVOHlle CJIOII ; !>- RBOOORBTHH" necoR ; 

1,- HOMeO KVJ!b'NOHO~o roon,onm . 

ifop11oJtor11qec1<M rpoT COCTOMT M~ ceaeno-•ana'!flo" 11 Jll'CHlocTOq

Hon 0Tnene11110, 1'08!0018 Mel<T\Y HIIMH llPOCJ!8'(!188eTCll no 8YCTYDa""e" 

OT BHY'l1)eHHe" CTeHl,I Tl>eyroJtbHO'i B DJlaHe nOJ11<11, OT HOT<>Po'" B CTO

OOHY 6an1<11 no DOJIY Tl!HeTCll c,yneHLRa B'lCOTO" n.I~ , :? "'· 

CroaTM.,..oahlt.R OTJIOlt:eK'H' B roore MH8JI t 'let.I B vnCNRHV'NV C::~H

RBX. :- necb Ropewo' DOJI B1'CTIIJt8eT Rll8CHo-<IVOO' I'llllHl!C'IW" CVJ'/111-

ROR C BJl}lffiP.HlleM OKBTBHllO" l'BJll,Rll 'ICCTH!IV nopo11. OT !IJJIITP.}IJ,HOro 

noe6NB8Hllll llO B}18'<HO? cpeoo - I'JlllHe , CVI'JlllHRe ll "lcHe no<me 11°

BeCTRllKOBWI ine(jeHRa o('\1<qno noeanaf118e'l'Cll B "R&OCTOBMe ORBTB'"ll" , 

H8DOMllH8ntllle PP.'IHYIO raJ!bll;Y . 

Cyr/JIIHRll caep'('f neoeRJ)WlaeT I'OP14SOIIT DJIOCRII• r.JN6 C l'JIIIHIICWM 

•aDOJ!RIITeneM Melltl!Y o6JIO\IRBMII, a BYIOO ero ll !!CT ll'OOHKC'l>I~ CJIO~ . 

0611'WI "°61HOCTb OTJI011teH11" ll8BRIIJl8Cb 4,l· M. KVJlb1'VPHNe C/1011 61,1nH 
o6HBPV'teHY DO!! ll H8" l'OOll•OHTool J'Jll,16' B KOTOOO< co'lnaHY Kpe1,me

RHe OOV104ll, KOCTII -<IIBO"nWX /'!l4RR~ OCP.JI - ~? oco6e', ca"ra - T4 , 
neoeo61,1nw" 6~R, MB."40HT, nemeolllie Me111e'lb ll NeHB -ecero 14 n11-
T!'OB . 

J03P8CT CTOIIHRII B 118/IOM A. A. ~OOMO.•OB /"/ onneneJlllJI DO"Tl!le

',!\ICThP.OCl!H!,1 , RO IJ.r. KOJIOCOB /3/ K "8HHO-IV ROeMP.HII OTHeC TOJlbRO 

aep'<m,,f1 JtYnI,TVOHH,.. c110", a ffl.t~,. , nol1I'm6oBH"I naWOOB8JI cn~'!

lll!M N,YCTbe. 

Il!)'ff 11ccnenuean .... <JTOaRRH Bl,IJ!Cffl'JIOCb: IIV}lb'l'VOH\le CJIOO ll Rope

nll'ni!ie OTno'teH1111 ROHl\ell'mlll)OBBJIHCI, llCl<J!IJ'IJIITP.Jl!,RO B V!'CHlOCTO'IHO'" 

no110B1rne room II nacnnOCTl)BHl!JlllCb no roamme c ceaepo-.,ana '1110" 

qecTl,10, B ROTOpo" Ol!ll DO/IHOCTblO O'l'CYTCTBOBB/111 . TIO">'l'alV A.A . ~00-

\!0~0B np11men R B~B01\V: "ceeepHBll HM'"8 BOSHlll<JIB B nocnel(YCTbepc1<oe 

apeMll" /8. c. 21/ . 'ie'cTBKT8/lhRO, ceaepo-.,ana'9!8ll Ra.Mena rpom 

nnomam,n 14(. l<B. 14 BY'MffYTB B7r0Jlb o6P'<B8 Ha ~ M ll B Mopf>onOT'll

qecKOM CTpOOHllll OTl>B'taeT qep'N MOJIOTIOC'111 /p11c. 4/, Ka.\leHHY~ DO/I 

nepeh-p1,1B8J!Cll !ICCR88M8llllORRl,ll,I 11Jli1'1"18'1WM me6HP.M 6e, •aDOJIHKTP.JIJI 

llelley o6JIOMRBMH, ilCII RaMepy ~8ROYBaeT CBOJI, KOl'Jl8 V coce!Uie3 , 

IX'O-BOCTO'IHO", 60Jlbmall 'lllCTb CBO'lll YHK'ITO~ll8 o6B8JIOM. 

Corna1118J!Cb C MReHl!eM A.A. ~OOMOSOBB O BOC\IP.Hll 'O'PMHPOBBIDlll 

ceeepo-•analll!o' qacm 'J'PO'l'B, '!TO ORO llPIIXOl\R'l'Cll RB "RRBJlbHoe 

M'{CToe , ROTOPoe saaeo"11'1JIOCb 1S•ft1Cll'I ·)18T Ha•an, DQIIY'lllM cpe11110' 

111rne''e,1> Cl<opOCTh J)OC'l'B DOJJOCTII B (' '5? MM/roll. PaC'IP.T cKopocn, 

n8HV"8111m o60Wl8 HenocpellCTBeHHO R811 CTOllRKo' "'3JI BP.Jlll'fflHY B 

. , I? MM/ro)I B CIICTeMe e 11',1Hll11 Ol'C'l'.'/08Hllll nOBep<HOCTI< /7 I. no,ryqeH 



~ ~ 1 

~ 2 

~ - 3 

1'11c. 4 . OJ1a!CTaoocem,cKoro r poTa. 
1-11 , 2~21 - noneoeqll!le ceqemrn : T- ft~BeCTHRKII ; 

2- M0/101\W! 'WC Tb r poTa ; '.3 - rOSlll!lN CBO •OB. 

P11c . 5 . llp.:>110J11>llll" rrpof.Mnb nemep1,1 . 
I - :=lOH8 Bb1COK011 aRTMBHOC'm. rt.eHynaI.lMH i 2- ~OH.a cpe11Hc" 

SK'lllBHOC'l\l '!eH'( llB!lllll ; 3- "OHS c11a60" SK'l\lBHOC'l\l neHV na

HlHL 

Hile ~ttalleHKJl rSJIH~KM. K rre''cT:Ji\Te}ll,HQMY ' \-1.Ha"ie rpoTa l<aK 1'0'9W,I 

oe»i,e•.a He cvIrecTaosano 6:i . 

C uenbll nposepKll nO/IVqeHHI-I~ oesv11M'8TOB e ol!Ho" "" nen•ep npe, 

roottoro Kp!lMB 61-1111' npoaer<e!H pe'G!MH!ie w,611Y'TTeHIIII "8 CKOJ1ot:Tb'1 

BYaeTOKBBHHII "'BeCTHRKoB yqemo-HecoaqM MeT0•0',1. Ha norv !10.100~ 

/F[O ~ - M/ ' paC'll!ll!eHHi OT 00110'1.KOB . tllilJ!B HBMeqeHa ceTKB Kll8•· 
paToB ceqelll!eM J •AX T !>I , KOTop8ll flQ?B0/lllnB llOOll?bQITl!Tb BP.COHO' 

vqeT o611wo'tfforo MaTeo11ana , cHOCIIMoro c coo'nleTCni 'f'ff"IIV vqacTJ<c. 

ono Ila llOJ!OCTII . 

::a ? neT HB6nJ1neH11· r.pe nH11J; CKOOOCTb POCT8 neire!)i-1 COCT>ldllll8 

f ,52 r,.._/ro• 11 e o6'1'eM npenCTaJJIITe/lhHB nrut Ka"•oro ro•a HB6/lll"8-

HH" /2/ . '.➔Ta ee1111q11Ha B OCHOBHOM nn11 '0™TC!I HB 'N/lb!{'fll 4HCTb no

/IOCTi!, B B cpe'1He• II llOl!BXOffOBO" CKOPOCTb neH'/ ff8"1111 HBMHO!'O Meab 

rne . qTo llO'BOJ!llllO B~ nenllTb ,oH!i 81<1\lBHOCTII /p11c . 5/ . 

HITLPA1'/PA 

I, F '.!:'l-N'AIOIJQdC~\\1 , r . ; Tianeon11T KIHMS . mm. 1 . T'poT l(M111<- Ko6a 

AH CCCP . '.,I. I 0 4f . c . '<?'5 . 

~- JYlrr:H(;~;:· ' B. ' KI:l N'IH ' A. n 1'1'0 . : YCJ!OBHfl M CROJ)OCTl.i pocra 
l"fettvrm1110Ht0i'< aonocre~ R o6P4Rav KV"'C T ;{p~Ma . 

!<.aocT <;pen}le• A"1111. 1'af1Jl(eHT. re?~ . c . 4c_!)J. 

3 . KQl'(X;03 , I . MYCTbepcKKe CTORHKll oa' OHS EenoropcHa. Kl<ee . 

r"v~nqR UVM~P . T~1 . c . !~1. 

4 . KOJlOCOO , I . AKKB''cKSJ1 •wcTwocKM 1<VJ1bT11Pa. lu!ee . HavKoea 

J~MJ<a. T~R~. c . ?,?A . 

5 . JllhllH , u. : Hll'<lll!" 11BJ1eon11T. KaMeHtrn" neK Ha TeOO\\TOflMM CCCP. 
Ji . llayKS. J~·?[ . C. TC - 4! . 

~ . nolll'OPOTHlWt/ , n . , :rnF.BCl~f' , B . : 1icnom,>oeaH11e an,eonornqec 
KllX "8HH!,ll{ IWI onpe neneHIIR r.KOflOC'l\l OTCTllnl•

HHR t•seecTHRKOS!i'{ 00{)!,IBOB e Uoe'IJ'Oll!IOM Kpi;r,v 

reOMon'>0JI0l'IIR. • 1. 1°?4 . c . R?-',; . 
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? . '!UliC'NX , F; ,, KJILKIIH , A . : l4eTO!tl 11,yqelll!R KOl!llqecTBeHHhlX na
naMerooa 11~.vqelll!R reonol'llqecKKx ll])Clleccos . 

~. lie 'Jl)O . 19~4. C . IT? . 

ne<rePHBR cTOIIHKS CTapocen i,e II ee Mee TO e na-

11e01111Te. 't-iA . AH CCCP . Jcffi . c . I~. 

,.71·,mvKII" , Wl/\/lllCJIAS 
~c~lf-~ . ~11~~eponOJ1b, yn . nn'fflHc 

Kaff , 4 , t;MM"'epononncim" vH1-1seo
CMTeT, PeorpaTMqecKM" .fiaKyJJbTeT 



"I<:CEHO<J)OHOBhI .[(OMA " Ji HX AHAJIOI'li B APM. CCP 

■Al"KHHH, C. K. 

Alfl'HQ1t,1A rpeqecKHA HCTOpHK H no11Koao,11,eQ KceHOCj,olfl' a caoeR KHH

re "AHa6aCHC" onHCY&aeT QeJll,III Knacc CK8.JlbfHX nell\epfHX IUIJllllll , KOTO

pwc OH acTpe11an npH nepexo,11,e rpeqecKoA HBe11110R apwHH no ApMRHCKowy 

Haropbll BO Bpe111! o,11,110ro Ha noxo,11,oB . 

~H1t,1e, nonyqeH1t,1e BO Bpe111! Hccne,11,oeaHlU! p!l,lla nell\epltiX 11HJllllll 

B 6acceRHB oaepa CeBaH, no3BOll/lllT np8AfiMOIU!Tb. QTO KceHOCj,olfl'OBl,I 

nell\ep11,1e Elllllll\B H CK8.Jlbltie neqep1,1 6acceRHB oaepa CeBaH np1111a,1111eaaT 

0,11,H'.JIIY H TOiiy •e THny. 

AHBJIH3 COOTB8TCTBYIJlllKX rnae "AHa6BCHCB" no,11,TB8p'l<,I\B8T 3TY rHno

Teay H B HJIIIMBTIN8CKOll , H B reonorHQ8CKOM,H 8 reo11opcj>onor1NeCKOII 

acneKTax. 

3TH neiqepltie 1111J11111!8 cyiqeCTBOBMH C ,11,0HCTOplNeCKKX BpeMeH H ,11,0 

HBQMB ltiHeWHero CTOneTHff 6YnH o6HT88MWIH, 

HsyqeHHe peaynbTBTOB QeJ!Oro PMB apxeonor1NeCKKX H HCTOpHKO

apxHT8KTypltiX HCCJl8,ll,O&aHHA noKaaano, QTO apxHT8KTypa 3TOro THnB 

neqeplHX IIHnlllll 8 HeKOTOp,,DC wecTax nepeTepneJIB H3M8HeHHR,npeapaTHB

WHCb B nO,ll,3eMlti8 IU!nl,l8 CTpOeHlU!. 

Kimm rpeqec&oro llCTOpBKB B DOJIKOBO~ KoeHocpoHa "AHaclacec" 

- 0,IUIH H3 OTapellnmx HOTO'Ull!ROB, B ROTOl)OM .D,a8TC.ll DO,llp06H08 Ollll

caruie ooero DYTH C.118,ll,OBBHll.lt rpeqec&olt HBeMHOlt BlMJB 88 QeHTPBJH,

eoll. QBCTB Ma.ll:olt Asee ,11,0 qepecaiopcRBX rpeqecRBX KOJIOHlllt . "AHacla

oec" ap8,ll,CTBM.lt8T OI'POM!lllll. HBY'IHHll BBTepec ,ll,IIII BIJ,188088,ll,OB B 

BCCJie,ll,OBBTeJielt, llHTepeOYDllllX0/1 ,ll,l)8BHelt llOTOpeell rocy.u,apcTB B Ha

p0,ll,0B, pacn0.11oaellllllX e Ma11oll A see e Ha Kae&ase. 

B CBoell KHBl'e "AHaclacec" KoeHocpoH DO,ll,POClHO ODllCIIBa8T TPB,All

QIIB B epaBH Hapo,11,oe, KOTOpilX OH BOTpe'IBJl Ha 0B08M DYTB , a TaDe, 

B QBCTHOCTB , BpxBTeKTYPffBB, OTp0BTeJn,BHe B ClHTOBBe TJ)B.lUIIOlB. 

ABTop STOro AOK/18.D,a, Ha OOHOBe D0.118BHX H83QHO-l!CCJ18AOBB

T8.l!l,CKBX peelOT oelaapy.llll/1 B8KOTOpHe OB/138 Yea,JI.Y Dpellll)IDIIYII 003,ll,B

HB.lt DO,ll,3eMHHX ae111epa11X llBllBIII, pecapooTpeHeBBIIX B AIJ,1. CCP B ae

l!IBJHl)!.IIY.1!1, i:v,ll,PO(laoe ODllCBHllB KOTOpiX ,ll,88T II KoeHocpoH B ceoel! 

KHBre. ,,~ , ·::r.: lll!Jllllll!IX KoeaocpoH DllW8T, '!TO 8TO ClWII! DOA88Ml!H8 

coopyiw '• ' , Bf.0,11, IIOTOPHX BBDOIIBHBJl KOIIOAeQ. 

~ ~:Ba nea II cpe,ll,)18B8KOBOI! AIJ,18HllB dWII! peonpocTpeH8HH ae

IIlBp!llie oocpylleHll.lt. JTO - lll1Jllllll0,, n;epKBB ' TOHH8Jlll , KpeDOOTB. yele

DIIIB, DO)l,88WHll8 KOIACYHBKBIOlB B KOMIQHllKBIOlOHHHe CBCTeMH B T.,11,. 

Eo.u0e Q811 35 B8KOBB.lt Clop:i.6a sa cy111eoTBOBBHB8 BIISBB.118 Y BJlll!IIOKO

l'O aap oll,8. DOTpeelBOOTI> llODW™JOBBT!> IIJllp0,ll,HB8 YCJIOBll.lt B 6HTOBIIX 

B B081111HX ll;e/lJl'.X, 

B H8ROTOPIIX pel!OHax pecay6.IIIKB aHTJ)Oll01'8111W8 ae111ep11 llODO.IIL

SOB&llllO!> ~1,1111 B KBQOOITB8 llll.lllJIII BWIOT!> AO 40-m: roAOB Hamero 

B8Ra, Cynt80TBOBa.1111 11;8.11118 DOCeJl8BB.lt B ,ll,B&8 Il81118Jllll8 ropOll,8., KBH 

111Ulptll8P CTapull XaAsopeox, CTapull All:ylllt, I'emPA, l'opec, D81Il8P

BHII K06EJl8lt0 6.1113 AHll I T.,11,. B 6accellH8 os.Ceeaa pecnpooTJ)WleBH 

BH'!'POD01'8IUIH8 Il8111BPII PB8BIIX TBDOB ll HBSBBQ8Hll.lt. 

Ope0.11 peonpooTpeHeHllJt TeX aHTp0D01'8!111HX D81118P, KOTOpHe DO 

oeoell ~ p,e, IIO~PYKTJpe, a TaKlle l'eO.IIOl'B'18CKOlt ope,11,e, B KO-
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'J'W. "Jr':NOPHON .i,,"F:LLINGS" AND 'J'H IT'l AIIALOGUT:S 

IN '1''!1' BASIN OP LAK': SEV AN 

Xenonhon an ancient historian anO war general has rlescribed 
a cl ass of cave dwellings carved in rocks in his wor k 11 Anabasis

11
• 

He had encou~tered them whilP wan~erin~ in Armenian highlands 
togethe,.. with Greek hir ed troops during one of the war camoaigns. 

The results of the dPtailed investigation of some rock shel
ters in the basin of lake 9evan all ow us to conclude that the 
carvPd rock shel t ers or cave dwellinss mentioned by Xeno9hon and 
the carved cave dwellings of the basin of lak~ £evan arP of the 
same type. The analysis of the cor~esponrling chapte~s of.th~. 
11Anabasis11 confirms t hP above mentioned hypothesis in cl1rnat1c, 
geological anrt geomorphological aspects. 

This type of carverl cavP. dwellings has existed for a histori 
cal l y long perio,t of time and even at the beginning of the cur -
rent cP.ntury they had been inhabited by people. 

The studv of the results of sevPral archPological and histo
rical- architectural investigations has shown that in some places 
the archit@cture of this like cave dwellings has undPrgone a 
development transforming into unrtcrground dwelling constructions. 

Topel! OHH peCDOJIOll8HH COOTB8TCTBYllT B B,ll,8BTB'!IIH aente))!IM, 0 KOTO

pux TBK DO)l,poelBO roBopBT B oaoeA KHIII'8 KceHocpoH, OXBBTIIB8.8T lll'O

BOOTO'!HYll B lllllYll QBCTII C8BBHCKOro dacce!ll!a ll IIIBpaKCKOll paBHIIHH 

dacce!ll! peKll Apa.KC C IIJIITOKOY Axypllll). 

Beel> 3TOT pel!oH DO&pHT aH,ll,8SBTo-6a38Jl!>TOB!lMI! ll JUlBOBWffl 

DOTOKIIYll DJIBO~eeoeoro H Q8TB8J>'l'll'!110l'O eoapacTa. XapeKT8pHHll TllD 

,11,BelleHll.1t aH,ll,83BTo-6aSBJ!l>TOBHX JUlB e Aµ.i . CCP - "raeallcKBll", TO 

80TI, 3TII JIBBH D8peM8111BDTCII TBK, KBR, aanpeuep, ile,11,KOCTB C HB3-

KOll MSKOOT!>ll. 3TO SHaQIIT QTO peCK8J181lll8JI .naea, BCTY!laJt B Heaoc

pe,ll,OTBeHHHI! KOHTBKT C JIOlleY, BCK111)'188T o6pesoeaaee o6nOYO'!lloll 

MBHTBB • Ho B 0/IYQBe BOTpeQll HB CBOeM DYTB O B0,ll,OA IIJlll Jl!,)l,ON 

DpoBOXO)l,BT 6HCTp08 QXJlll&)l,8Hll8 Hll&eell '180TB JUlBOBOro DOTO&a, QTO 

DpeBO,ll,llT K pa0'1118B8Hllll ll oelpe90BBHllll TpelllBBOBBT0-06nOM0'!110A DOK

ptilllKB , Co epeMeH8Y, D0,11, B09)l,el!cTBllell 8K301'eBRllX qBRTOp0B 3TB 

QBCT!> DOABepraeTCJI BB8TPBBBBllll B oelpasymc.lt Hllmll , n0111epu, TOHHe

Jlll B T,,11,. KpoYe TpelllBHOBBT0-06nOMOQHOlt , BOSNOZIIO TaKll8 B08HllKHO

B8Bll8 KCMKo-mnaKOBHX oelpesoeaaell B HllllHel! qacTB JIBBOBOro DOTOKB. 

TaKl!e oelpaSOBBHll.lt T8Kll8 JleI'KO DO,ll,,ll,BllTC.lt BB8TJ)llBBHllll II B,llOJI!> 

/tJpoHTOBOI! qacTB 3BCTHBW8ro JIBBOBOl'O DOTO&a o6pe3JDTC.lt Hllll!B, H8 -

r.ny6oKBe ne111epu e T . A. 

TaK8M oelpesOM , OBOIIM oelpeSOBBHlleM D81Il8PH o6l!8811H 1,18XBl!ll31,\y 

,ll,Bll8HBII aH,ll,8SBTo-6asanTOB, xapexTepy , OOOTBBY B COCTOJ!HBD JIO

aa, no KOTOP(Y ll,BllI'!lllaO!> .naea, a Twate 8K801'8BHIIII qBRTOp<)N. 

B CeBBBOKOM 6aco0llHe BB IIIBpexe Jlcma aH)l,8811To-6asanTOBHX 

TOJIIII oeleaaamc.1t e oqeei, pe,ll,Kllx C/IY'l8.ltX, ai.001> ael!l8pH o6peaoea

JlllC!> He 118-88 B03)l,8ltCTBll.lt 9K301'eBBHX areHTOB, B Clwm OOSABHH 

Jlll)l,ORBY Tpy,11,cai. Hanpe11ep, B6.ml3B C8JIB UoeasaPA, Clll.110 o6aapy&eHO 

60.11ee IO ae111ep, BIIPHTIIX B KOHTaKTe. Ile111epooTPQBTeJ!ll BOK!LIIII B 

Hamllll Te M8CTB, r,11,e 6a8Blll>TOBHll Q8XO/I aae60.11ee TOHRIII!, (KOll8.II) 

)l,OIDJIII ,11,0 KOHTBKTB ll ayT8Y BIIH8C8Hll.lt RCMKOBB)l,llo-mmlKOBOro MaT8-



PIMA COS)laJIII .Q.Jl/1 cedsi (BDOJl!le OHOCH!le) DJIJllQA • Ta!me De111ep11 

IIJlellT BOAOHenpoHBLl!UlllYD KPl/lllY , lllllllltOBUe CTeHll , ODOCOdoTBYDlll!e 

K011Jl8H~B B O'IIICTKe B03JtYxa, B 11MeHJIKYI) AIIPKY Ba DOTOJ!Ke 

.Q.Jl/1 apyroo6opoTa BOSQxa. KOMKOBBAH0-iIU!aKOBlle CT8811 De111ep11 cox

paHll/lll T8IUIO SBIIOll B SlllQ)IIQIIJIJl OT SBoAHoro Jl8TB DT8Jlell De111epu. 

HcCJ1eAOBBHBII 3Tl!X De111ep BIIHYAB.10 sac npoB80Tll nap&ueJIII C 

D81118peilll , KOTOJllle onacimae'I' Kees~ B cBoew "AHa6aceoe". 

B YI ll Y nexax AO po&AeCTBa XIJICTOBa Sel&lllllllle XB&BBII , xa-

6apxa , sewiepol1B11e .IB'!Ylll<B 611J1Jl mepoxo pacnpocTpaHea11 OT I'peroie 

AO Ke.BKaSCKllX rop e BpJIA Jllil OBH TBK 811BBTepecoBaJIJl Kcea<$)Ha, 

'!TO OH YAOCTOBJI 3TB ooopyaeHB/1 T9.Kllll 60JWIIBII BHBIIBIIJleN. llpocTO 

HCTOPBK HaTKBy.1011 9A801> Ha &B.111118, TBD KOTOp!IX pa11ee Be 6WI eMY 

BSBecTeB. Jle..o B TOIi, '!TO TaK HB311Ba81We "Kce11$HOB11e AOIIB" -

8TO Be SeM.11epoAa11e XBDHII, a Deciepa11e AOMB B11oe11eHB11e B 6asa.u.

TBX. 

Kcea<$)H namer: "Jl011a 3A8CI, 6WIB DOA3elllllle, C BePJl]ll!M OT

BepcTl!811 BBUOA06Be OTBepcTBII KOIIO)tqll , HO mBp0Kllll BHB3Y . !lnycKB 

.Q.Jl/1 CKOTBHII 6WIB Bll])IITII B SeMJ!e, a JIIWI cnyCIIIUlllCI, BBB3 DO 

.leCTHHUe" • 

ne111epe11e llB.1111118 B CeBBHCKOII 6accellae B IIIBpaite Bllel)T BXOA, 

KOTOpul! BIIXOABT 118 DOBepxHOCTI, DOA H8KOTOJ;UI YK.IOHOII. llOIIOBBHa 

npoXOAB 111eeT Jl80THB'l!llle CTYDeHB, a APYIWI DOIIOBBBa OCTaB.leBa 

poBHoll, 'ITOCIII ACMallllllle DBOTBlle 11or.111 Jl8rKO npoHBKlll'Tl> B De111e

py . 

KceH<$)H TBJ<ae AOCTBTO'IHO DOJIPOOHO nameT O KJIIIIIBTH'180KllX, 

re0110N011oni 11ecKBx a re0.1oni11ecKllx oco6eHBOCTIIX 11ecTHOCTB B KO

Topoll BBXOABJIOCI, De111epioe DOCe.leHBe • OH nameT: "3aT811 KOllapx HB

Y'IIIJI 8JIJDIBOB, 11])1! CJieAOBaHBB DO oaery, o6B/1311BBTI, Hom JlomBAell B 

BHl'D!Oro CKOTa 11a.1eHI,R1111B 11emo'IK8IIII, TaK KBR BHa'le &BBOTBlle DOI'

])Yll.Bm'Cfl B oner DO ca11oe 6pmo". 

l·II.' 

I · I' 

PIie . I 
llmB e paspes De111epu B CeBBHCROII 6acce11H0. 

I-I - D])OAOlWWll paapea, ll-11 DOD8pe'Ill!IA paapes, I - pa apes cTy

DeHB , a - 6aaa.ll,TOBBR KOpKll, B - KOIIK006pa3Hllll lllllllltC>-«OHTaKTO

BHII CJIOll. 

J.13 8'1'0I'O MO&IIO 3!llUlD'IIITI>, '!TO 118CTHOCTI, 6oram OCll,lll!IIIIJI. 

liy6eaa CHe&HOro DOKPOBB, 8CJIB B8p!TI, BCTOpeicy AOXOAB.111 AO CeA

m .l!Olll!IJUI. TO eCTI, 60.188 '1811 IOO CM. a Ma.18Hl>K!lll XBTl)OCTI>, KO

TOPYI> DO COB8TY CTapocTII DOC8.18HBII 11])1!118B/IJIII BCaABBKB, '1To6t1 

JIOID!IAII He 3BCTpeBaJIJl B CH81'Y, r0B0p!IT O Tai, '!TO B STBX 11ecTax 

C!oJu,ma9 0CaAKB He ])8,IIKOCTI>. B DO.ll>SY 3TOro roBOPBT B TOT 4aK'r , 
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'!TO BO BP9NII OC!llljl,8HBII D8111epaoro Ce.Jl8HBII, 3RTI, CTap0CTII C8Jl8HBR 

OTCYTCTBOBaJI. 08 DOOl8JI Ha OXOTY sa salluaMB. To eCTI, 60Jll>mB8 OCHA

Kil 6WIB a.11801, 0011'18.1111 .R'.Bll8HB811 B ae 118IIIIIJIII '18JIOB8Jcy XOAJITI, Ha oxo

TY ])llAB CB08ro YAOBOJll,CTBBII, TaK KaK DO CBBA8TeJ11,CTBY KceH<$)Ha . 

DTeJIJI SA8CI, 6IIJIB o6eCD8'18HII , H8 6WIO HeXBBTKB UBIIU!. T8Dep&, Kor

AB 8811 B3B8CTHll K.IBIIBTll'l8CKBe YCJIOBHII 118CTHOCTB , DOnpo6y811 Blll!C

BBTI>, KBKBIIH AOJl&HII 611T& 1'80.IIOnl'leOKBe 11])8AJ]OCWIKB Jl,jlJI COSAaHBII 

Delllep!IIIX &BJIBIII , TO ecT& B K!UQIX Bll8RHO DOp0Aax 6WIB BIIC8'1eHII De

lllep!,I . 'lT06II BIIYTpll Delll8pu, pacDOJla&eHBO!! HeI'J1.Y60KO OTROCBTeJII,HO 

DOB8pxHOCTB , 6WIO cyxo, Heo6xOABIIO '!To6II DOp0Aa B KOTOpoll BIIC8'18-

Ba D81118])1l, 6Wia 110B0.IIIITHOll, 6es TpelllBH B BOAOHenpoHB~88110ll . 3TO

IIY T])86oBaHBD ee YAOBJleTBOp!IDT D8C'IBHHBKB, BSB8CTHIIKB B B006111e 

OCaAO'IHlle DOPOAII. K np111epy 118])I'8JIB H rJIBHII, 6YAY'IB BOAOBenpoee

uaellllllll DOA BOSAellCTB8811 BOAi! YB8.IB'IIIBBDTOII B o61>e11e 8 npeo6peTa

l)T TeKY'l8CT&. 

3Tcx,y T])ee!OBaHBD DO B0811 DB])llll8T])llll YAOBJleTBOp!IDT BYJIKIIBOI'8H

H118 nopoA11. B D0111,3y Toro, '!TO B palloee pacD011aaeee11 DectelJ!IIX &1-

.111111 onecaeMYX KceH$HOII, ll118JIJl 118CTO BYJIKallll'leCKB8 Dp0U8CC11 , ro

BO])BT TOT qBKT, '!TO B6Jm38 C DOC8.lleHB/1118 B Ullj8Jll,IIX COC8ACTBOBBJIB 

r0Jlll'lll8 BCTO'IIIIIKII 8 rellsep11 . 

llpecyTCTBB8 r0Jlll'lllX HOTO'IIIIIKOB 8 rellaepoB roBOp!IT O Ba.111'1118 

BBelID!e He npol!BJllllllllero C86ll BYJll<llllff'18CKOro O'lara. TeDJIO BIIA8JU!8-

Moe 8 8 He AP 3811.111 , TaK B8.lllilKO, '!TO OHO CDOCOOOTBOBB.10 B08HBIIIIO

B8HBD oco6oro T8DJIOro IIHKpoKJIIIMaTa B YJlleAI,IIX. 

Ha OCHOBaHBB B11111888JIO&eHBOro aBTOP OCM8.18Ba8TCII D])8AUOJiaMTI>, 

I . llelll8pll-QJIBIIIB, B11Ce'18HBll8 B JlaBOBIIX KOHTBKTBX B D~OC

TO'IHOll '!aCTB 6acc011Ha os. CeBBH BB lllepaK6 BA8HTH'IHII C D81118pallH, 

0 KOTOp!IX DHW8T Kc8H$H B CB0811 "AHa6acece". 

2. J.lsaecTHO, 'ITO nyT& rpe11ecKoR aa811Holl ap,me e Kc0a<$)aa 

88 D])OXOAJIJI qepea 6accell!la 08 . CeBIIH B JIBIDL O)UIRB'll!Ye RCCJ18AOBB

Te.JIB 11])8AUO.larallT, '!TO 8TOT nyT& D])OXOABJI saDaABee lllepaKCKOll 

paBBJIBII . Ho C T811, '!TO pyT& Kc8H<$)Ha D])OXOAffJI qepes neeT~ 

RYil 'IBCTI> IICTOIJl'l80KOII Ap,ieHBB cor.naCHII DO'ITII ace BCCJl8AOBaT6JIB, 

3allllllllllllll8CII STBII BOD])OCON. l!aJlll'!B8 BA8HTD'IHIIX D81118])1111X coopya8-

HBII B ])ll3HllX pemoeax l!CTO])B'l80KOll Ap,18HBB roBOIJIT O T])llABUffllX 

eABHOll 6t1TOBOll D CTpoBTeJl&HOII KY.ll>TYPII , O])raHB'18C.KII OBRSBHBlle 

APYI' c APYroM, H8CIIOTpll Ha ])llSAeJ18HBOCTI> B YJUU18HROCTI>. 

PBC.l 
Paspes B 11,11111 YOIIIIBllllllUII BS ~ 
(no H.M. ToKB.pcKoro). 

3. Ha np0Tll&8HBB 60.188 qeu I , 5 TIIC/l'lll JleT "Kc8B<$)BOB11e 

AOMB" ynoTpeC!.lutlBOl> BamBIIB 11])8,11K81111 B Ra'l80TB8 D.nll. Co B])8118-

H811 ])81ij!OHa.lllSBTOpoKoe IIIIIIIJl8HB8 ap,IIIIICKIIX OT])OBTe.Iell BHe~OCI, 

B OTpoBT8Jll>IIYll D])llltTBl!;f 8 o60I'OIQIU:0 HOBIIIIII a.uueBTallB "Kceaocflo

BOB!le 11a.ia". 'l'llna'!Hlill A&/1 TaJIIIX ooopraeHBll IIB&lleTOJI, Tait aaS11-

aa811111! •11011 OBeHilll" B C])8)UleB80KBOII ap,11111oxoll CTO.IIIIUe AilB • 



B KHBI'e "1Ie111ep!l Ami", B K0T0J)OU co6pruu,r CD8Jl8QII0I'llqecKBe Ha;yq

Hlle MaTepea.,w AsellcKolt apxewmrnqecKoll 3KCD8.IUlQl!B I915r. , Jte

T8.llHI0 ).l8CCll8TpeB8171'Cll lf>op.111, N8CT0H8XOKJt8HH8, IIJ.lllllQllDII CT}Xlll

T8Jll>CTB8 aTBX ne111ep. ABTop aTBX BCCJl8Jl0B8HBII JlaBBA KlllllllllJl38 0DB

CIIB88T B8KOT0Jlll8 ne111ep!l-lll!Jll!l!lll, K0T0p!le 6wm BIIJlllTII B CK8JlllX. 
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OXP AHA rrnmEP H COUli03KOJIOrmI 

6A'LIMHCKHK, reoprKR 

BonpOCY oxpaHY H p811HOH8..lbHOro HCno.lbBOB8HHR ne•ep llOJUIHY paccN8TjlM

B8Ti,CJI Kax COCT8l!H811 '180Tb rJIOWbHOII npo6J18NY coxpaHOHIUI 6HoccjlepY 

Ha■8A n.lllHOTY. 0CT8B8ROb np8llN8TON HsyqeHKJI cne.11eo.11orHH, OHH non8l(&DT 

B ccj)epy HHT8p8COB HOBGI HHT8rp8..1bHal )18lll(HC11Hn.llHH8pHOA HllyKH - COUJ!0-

3KOJIOrHH ( aooial or huaan ecology ) , 11syqan.aA BS&IIM01t8ACTBll8 o<S-

118CTB8 11 npHpOllY C U8JlbD ero rapWOHHS8101H. noaTowy "Jlll HsyqeHHH ne•ep 

CJl8JtY8T olSRsaT8JlbHO npOBOAHTb COUJ103KOJIOrHqeoxHe HCOJl81t0B81111.II . no KON

nJl8KCY npHpOJtHYX H COIIH8..lbH0-3KOHOWHqecKHx notrQS8T8Jl811 l(OJl•Hll yCTaH&B

JIJIB8TbCJI Q8HHOCTb ( OT8n8Hb npMrOllHOCTH) K8J01.al ne-9py Jl.11.11 pas.1111qHYX 

BKllOB KcnonsOB&HHft: sanOBOllHOro, axoxypo110HH0-T)'pllcTHqecxoro, onop-

THBHOro, J1eqe6HO-OSllOJ!OBHTOJlbHOro, XOSJIHCTBOHHOro K llP• 0AHOBp8N8HHO 

l(OJl•HY Dnp&ll8JIIITbOJI np&ll8JlbHO llDnyCTKNY8 Harpysx11 OT pasJIHqHYX BMllOB 

XOSRACTB8HHOl'O B09l(8~CTBIUI Ha pas.11HqHY8 THnY ne.ap (T.8, CT8n8Hb MX 

YJISBHWOCTH), 8 T8Xllll HX COBp&N8HH08 COCTORHll8 . 8 pesy.11bT8T8 no K8J01.0-

Ny p81'110Hy H806xOllHNO COCT8l!HTb COIIH03KOJIOl'llqecx11A K8l(8CTp ne•ep, B 

xoropow (Sy c yqeTOII 11X 118HHOCTK H YJISBHHOCTH 6YJI yxasaH onTHN8JlbHYA 

p8SHN HCOObSOB8HM 11 oxpe.HY JtJIR KBSJtal ne-9p1,1. 

&la coecew H848BHO r118BHOA TOMOA cneneo11or11'18CKHX KOHT'pBC

COB 61,1110 o6CY)lll81f118 BOITpOCOB npoHCXOQOHMll, reonorMQ8CKOro B03-

pacn, KJl&CCII\IMK8IIJl)I H 118'1'0)108 IICCJIBJIOB&l!Hll a111ep, pesynbff'l'OB 

l!By,IOHll.11 HX IIO*JIOl'HH, MHXPOKJll!ll8T8, 1111H8pBJ1orH11 H JIHTOJIOrl!II, 

coepel18HIIYX H HCKOD8811YX o6KTaT8118A " T.n. ii H&CTOIIIIBB epew.11 

60JlbllMHCT80 cneneo11orlN8ClO!X 40KJ18,JIOB H HII.V'DflDC pa6oT B TOIi KJIK 

KHOA C'Nlll8ltll 3B'l'p&rMB88T rrpo611el(y HenpepYBHO yCHJIIIB8111181'0CJI 8H

TpODOr8HHOro )18JIJ18HKJI H8 mlll8p!,I II ero OTpl!ll8'NIJlbHHX nocnellCTBKII. 

3TO BnOJIHB 38XOHOll&pHO, T8H K8K yJC8Sa!1118JI npo6.110Na JIBJIJl8re.ll coc

T8BIIOA ll&CTbD rno68.llbHOII npo611e111,1 - p&SKO o60CTpllBlll8rDCJI ITpO'l'IIBO

pell>UI weu.y o<SmecTBOII II Dplq)OllOA, rrporpeCCKPYJXll81'0 pasp.Yll(8l!llll 

6Hocdepw H8111811 nnBHeTY. 

Il03TOl(y nomm01 pemH'l'b a&Aaqy OOxpaH8HIIII neaep 1180J11q)OBBHH0 , 

6es yqeTB ITpOQBCCOB llllp0801'0 p88Bll'l'HJI, orp8H11111!8&11Cb JIMllb 6opb60A 

sa aerrpeaeHKe J11J6oro xoaJdlcTeeHHoro 110uellc'l'lll!ll Ha ne118pu, o6pe-

11ellll HB HOy)laqy. Otta wo•e-r 61lTb pemet1a Jlllllb B COC'l'U8 o<Scel! IIOWI

Jl8KCHOII npo6.11e111,1 l'lq)IIOHKS&QHK es IIDIOO'ft!Oll0HHII IIBlUY o<SaeCTIIOII H 

OlllfPOJlOA IIYT011 oprllHIISllllJIM p&qllOHIIJIW!Oro npapoll0110Jlb8088H1111 Ha 

~OIi OCHOB0. Heo6XOllHIIOC'l'b 6e30T.ll&raT811bllOr0 pllleHMR B'Nlll -

HO 88XHOII COQIIBJlbHO-SIIOJIOl'l!'leCKOII 311Aa1111 o6ycJIOBHJIO ~pllll>OBIIHl!e 

HOBOA IIH'N!rpallbHOA 119.llKCiUlllJIIIHllpHOA Hll,yl(N - C0qll03KOJIOl'IOI / aKO

J10r1111 11011oee11ecKoro ocSl!ecna, coQH8.llbHoA sxo11orM11, so« o.l or 

1,..,,.,4,. tcoto;11, H3Y'18Dll8II 38XOHOIIO\)HOC'PII BS81!110llellCTBHJI o<Smec'l's& 

11 nplql04Y II peapa6nwsamell H8.Y'IHl,l0 npllHQHl!l,I rap,o11113 IIUIII sroro 

C:...V~ i'R<Yr.iCTIOli Alil) SOCIAL ..COLOGI 

Problems of cave 1,rotection and rational use of them should be re

garded as the aain pa.rt ot global problem ot our planet biosphere 

preservation. Relll8in being an object ot speleology etud,ying , they 

sre admitted to the sphere ot interests ot the new integral inter

disciplinary science - social ecology (eocial or human ecology) , 

stud,ying society and nature interaction with the purpose ot its 

barmonization. That ' s why , it's necessary to carry out social

ecological r ~searches tor cave stud,ying . According to the complex 

ot natural and eocial-eoonooic indicators there should be installed 

the value (titness degree) ot each cave tor vi,.rious kinds ot emp

lo,10ent: f or }lrotected one , excursion-hiking one , sports one , 

modical-he~ltby-1.mprovcment one, econo~ic on~ , ect. Sillu.ltaneoual.y, 

there must be done 111SX1'1U11 loading definition trom various kinds 

ot economic intluence on various cy~es of cavtts (e.1 ., the deg-ree 

of their vuln~rability) a.J ,,-.:J_ 1 s their present stats. a.a a re

sult, i't 1 a odcensary to ual::e up a social-ecologic.al cave cada.str 

on every region in which one should account their value and vulne

rability and in accordance with it to 1nd1ca~e ~h~ opti=l omploy

ment regime and protection o! every cave. 

838111104811CTBHJI nocp81lcT11011 onTHIIH88l{IIJI np,,po1100011b80BIUIJUI II, W. 
04'111H8.llbHYII CTa'l'YC 8T8 H~• 8 Cea' o~a Ha Ilepeoll BceCOD81101 

H&ylll!OA KOHifep&HIU!II "Ilpo6.11e111,1 COl.1)18.llbHOII 81C0.110rl!II", COC'l'ORllellC.11 

B r.Jlb8088 B OKTl!dpe 1985 r. /3/. llcxo,llll HS S'Nll'O, eorrpocw orp11H1,1 

11 p811J!OHBllbHOro HC00Jlb8088HHJI DOll3EIIIHllX DOJIOCTBII l!BllllD'l'CJI llp8llll8-

TOII C08118C'ft!Oro IISYQ8Hllll CDeJIOOJIOrl!II H COQII08KOJIOrl!II II IIOl'YT 61,1Tb 

OTll8C8Hll K COQIIOSKOJIOl'JNOCIOIII &Cll8KT811 113.Y'l8Hllll D811lep. 

Cn8JIY8'1' O'l'IIBTHTb, IITO IIH'l'pODOreHHoe 8llJlllHJl8 Ha oeaepu -..o 

wecTO Ha rrpoTIISeHHH DOQ!M BCell HC'NlplOI 118.10Betl8CTB8. lllsHellellT811b

HOCTb JID,lleA 118.llBBHB 61,1118 c- 'NICl!!,lil 06paso11 CBJl3BHB C D04S811111,1o1H 

no11ocTJ11111, B xaweHHoll eexe, ocolSeHHo e cpe11HeN-GOl1Hew n8.1180JIH'N! 

K lleSO.-H'NI 01118pY CAYll]I.III Allll.1111 He 'N>JlbllO ~ yirpllftlJIIIJI OT 

Hertoro41,1, HO H DOC'Nl- IDl.llll81111, a 'l'aJCl8 118CTOII OXOTl,I Ha DEIIBP• 

HYX 1181l88ll8II, OII.IITIIIJJ9.NIII JIJl.11 BY10.IIH8Hllll p11'!)'8JlbHYX waMNBCIDIX o<S

p.11408 II lip. IlOC.118 nepexoaa Q8.10811118CTB8 OT OXOTH II co6fl'Pa'l'9.lbCT8& 

K CHOTOBOJICTBY II seMJIOle.110:, OHO He nopusaeT C DEll8~, XO'NlpYII 

IICIIOJlbSYl)TCJI IIQ saro111,1 UJI CXO'l'a, X()ll!Jla-• aeptta, - • T.D •• • 

B aepHOlY 808H - B xaqecue 8CT8CTBllllltiX Jll)«IOC'l'ell. Bo.tee 'N>rG, U 

JIii B 8'Nl 9PEIIIJI pacmcp.lllDT OT)IUbHYII 8CT8CT!l8Hffllll no,u- 110.SOCft 

11 111,1J1ait6.111111U1T KCICYCCUemnie, OOS .. llT Qe&we n~ ropoaa, ~ 

IIOH&C'l'l,l()II. OllHMO BO BC8 npellllYalle IIC'Nlp-Cllll8 SDOXII aitTp0110ret1-

Hll8 eoaullc~ Ha neaepu IOHl.llt op8111(y118C'l'IMIIDIO 01"()~ JIO

K8JlbH"' Upallfl!P K H8 yrpoau■ MX cyll8CTBOBIIIIHI> KM CBOeolSpeaHOI 

p8SHOBl!llHOC'l'II YHHK&llbllllX rrpllpollllllX o6l,8H'N>B. 
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CH'l'YBltHJI K8pllMH8JlbKO M3M81!1U18Cb B DOCJl8)1KM8 ll8Cll'l'M>l8'l'IUI. 

8 CB/18H C Dp0HCXOll11118A Kl!,YIIKO-T8JCKHtlecKOA peeoJ!llijleR, CODpOBOlllllll>-

111eRc11 ll8MOrp84M'lecKJ01 BSpw!OM, 6yc,voR yp681!M3111.1HeR H MlflU'C?pH8/IH-

38QH8A Hamel! IDl81!8'1'1,1, l)88KO B03pOCJt8 TeXHMQ8CKM ~ qenoeeqecTea 

H MBcmTa6Y ero X03RftCTB8HHOro B03ll8ACTIIMJI KB DPlfPOllHY8 KOMDOH8HTY, 

B TOM QMCJ18 H KB DOll38MHY8 DOJIOC'l'I!. Bi!aro)lap11 6YC'l'p01(Y CO&elJD8HC'l'

BOB8HJm CllBJ180JIOrM'leCKOA T8XIOl10I H M8TOllOB Dp0HHKHOB8KM/I B DOll3ell

HY8 Dp0CTp81!CTB8, B C'lMTIUIH!l8 rOllY 6WIO OTKp!iTO H CTBJIO DOC811188MHII 

orpoMHoe KOJIM'l8CTBO HOBIDC D811lep, pBHee H8M3B8C'l'l!blX IUIH H8ll0C'l'YOHIDC 

QBJIOB81(Y. Peaepey "D81118pHOro 4J)Hlla" B 60JlbllJMl!CTB8 CTPBff MlfPB KB 

cerollll/llll!l!A ll811b rrp8K'l'll'l8CKH HC118l)ll81!Y H KB O?KpY'l'll8 CKOJlbKO-KM-

6yu, OIIIY_'l'IOIOrO KOJIM'l8CTB8 HOBIDC HHTepecHHX 00)138MHIDC DOJIOCTeA 

Bp/lll JIM DpllXO)IH'l'CJI p8CCQM'l'l,IB8Tb. Tew OCTp88 CTBHOBHTCR BODpOC OX

pBHY H ~OHBJlbHOro HCD0Jlb30B8HII/I yae HSB8CTHHX U81118p. 

IloJ!OllE!HJl8 ycyry6J1Jl8'1'CJI '1'8M, QTO ne111epy DO-CYlll8CTBY O'l'IIOCR'l'

CR K llp8KTll'l8CKM /TIJIR "8JIOB8Ka/ H8 BOCCT81!8BJJHB81l111111CR DPl!POAHYII 

pecypcaw. Bellb Ha C031181!He 11X Y}fMK8JlbHOro H8T811KO-Jq)HCTEUIJIH'l8CKO

ro y6paHcTBa Heo6xoJ11011,1 MHorHe TYcR11eneTM11, a TIJIJI ero paspymeHHJI 

llOCT8TOq8K JIMlllb OllMH 11111'. le:ae 06Y11Hoe H8KOHTpOJIMPY8M08 H Heper

Jl8M8H'!'1fPY8M08 UOC8111E!HJl8 08111ep Cll8J180TYPHCTSIJI H 3KCl(YpC81!Tllllll -

OAIIH, K83BJIOCb 6y, 113 HBHll8H88 p83pYIIIMT8JlbHHX 1!11)10B 81!'1'pOOOreHKO

ro B03.ll8ACTBMR, - H006p&.'l'IOIO KBpym88T 3KOJIOl'M1l8CK08 paBHOB8CH8 

qpeaeyqalh!o YIISBIINHX, DpHCUOC06HBIIIHXCR K CT'l)Oro DOCTOJIKl!bll YCJIO

BMJIM CY1118CTBOB8HMJI D81118pKYX 6HoreoqeH030B. C!taq&Jla HSQBSBl)T J18'1'Y-

11M8 IIYDII, KBKOTOpYe 11pyrHe BHAY ID!BO'l'l!blX, 38'1'8M H3M8HeHM8 lll!Kp0-

KJll!ll8TB, 6YTOB08 3BrpJ13H8HM8 H pasrpa6J18HH8 KBT811KO-Jq)HCTIIJI.IIIN8C

KOro y6-p8HCTB8 D8!118pY nary6Ko 8JIMJl8T H KB OCT8Jlbl!Y8 KOMDOll8K'l'l,I 

D81118pKOA reoaKOCHC'l'811Y. 

B coepewelfllY1) anoxY BK'l"(X)noreKHYe eoa11eRcTBMJI llOC'l'llrJIH ca

llYX o.-.11aneKHYX OT noeepXHOC'l'H H 'l't)Yl!KOJIOC'l'l/flKYX _yq8C'ft!OB 00)\38"'

l!YX DOJIOCTel! H K8q8JIH np8B1,1118Tb Jq)H'1'11118CKH8 np8l\8JlbKO JIOQyCTl!lrae 

HBrpY3KH /lllH/, BYll8 KO'l'OpWC K811HK88TCJI H806-pa'l'IOI08 paspymeKHe 

D81118pifl,IX reoSKOCHCTf!M. IIHorHe KS YKl!K8Jlbl!YX DOA3811111DC npll'l)OJIHHX 

o6beKTOB HB cerOAHJI yae llOJIHOCTbll YKH'l'l'OK81!Y IIJIM 683B03Bp&THO MC

nopqeKl,I. Hl!'repec K a8111epew o nocneJ1KMe roAY qpesoyqal!Ko eoapoc. 

flpEllllle ocero OKM HaJOJlb3YllTCJI B K8118CTB8 3KCKypCHOHKO-'eypHC'l'l!'l8C

KIIX HJIH CDOt)THBl!YX 06beKTOB - B 38BHCIIMOCTH OT CJIOKKOCTH )10C'l'.Yll8 

H DpoXOJIJl8KMJI. Pas BHTH8 Cll8Jl80JIOI'HII KBK ceoeo6pasKOro Cllll8B8 K&.Y

KH H cnopTB H eospocmee BKHM81!118 cpe)ICTB IIBCCOBOA HHlfopMaqJIJI K 

ne-poonpoXOllll8KHll II MCCJl8)10B811l11) U8111ep Dpll88JIH K TOl(Y, qro Keo6bl-

qaltHM K-p8CO'l'8 00)188MHOro IOfPB, oco6eHHo H8'1'811KYX K8p60H8'1'11HX H 

Jq)HC'l'a&JIHQ8CKJIX I'JIIICOBIDC neaep, 11aqa.aH Dpi!Bll8K8Tb IIHIIJIHOHY noce

THT8J18A. M 3'!'0 - o6b8K'l'IIBHYII npoqecc, OC'l'IIHOBH'l'b KO'l'Opbdl lt8B03MOll

KO, )la H H8q8Jl8C006paaKO. 

8 KOH81a!OM C'l8'1'8 OCHOBHM qeHHOC'l'b U81118t) KBK 8C'l'8C'l'B8HHWC 

UOll3811H!,1X 1()/888B npapOAH IIMEIHKO H COC'l'OHT B TOM, qro6y ITpllllOCHTb 

JllllllDI BC'l'8'1'11'18CK08 II iflm11'18CK08 Hac.KBJIA8HH8, Yl(OBJJ8'1'B0p11Tb 11X M3-

B8q)(yl) lllJ6osHBT8JlbHOC'l'b H K8Jl8HM8 np80JIOJ18B8Tb DpeDJl'l'C'l'BHll, HX 

C'l'pellll8HHe K IP'811118CKOl(Y II H{)IIBCTB8HHOl(Y COB8pll8HC'l'BOBIIHHI>. llo&

TOl(y HHICBK 118Jlb8JI cor11BCHTbCJI C Dt)KSYB8MM H8KOTOpllX Cll8Jl80JIOrOB 

88Kt)Y'l'b AOC'l'YD It ne■epaw DOC8THT8AJIII, coxp8HHB ero TOJlbKO JIIIJI H8-

lol!Ol'JIX 1136pa1111,1X npoileCCIIOHMOB. 9ro 0Dp8Bll81!0 Jlllllb lUIJI HBIIOTOpo

ro Orp8HH'l1311HOro qJICJl8 DOll381111llX UOJIOC'l'811, DpellC'l'BBIIJIIIIIJIX oco6yo 

He.yql(yl) MH 8K0110l'JN8CKYI> Q8HKOC'l'b H HYKAIIDIKXCJI B CTporoM sanoee

JIYB8HJDI. 0c'l'L1bHY8 neaepy )IOJIJIHY OC'l'IIBB'l'bCJI AOC'l'.YIIHYIIH lUIJI BC8X 

KeJl.aHX. Beeb eonpoc COCTOIIT B TOM, 11T06H CM.18Tb UOC81118HH8 B'l'IIX 

neaep HOt)llllpoBEHYII II KOH'l't)OlllfPY-, o6eCD8'UITb HX COx-pa!IIIOCTb B 

H8118_M8Hetll!OM BQ8 TIJIJI UOCJl8JI.YDl)IX UOKOJl8HJIII. 

0AHBJ<O KB 00)138MHY8 no/lOC'l'M B03ll8AC'l'BYl>'l' H npyrHe BHAY qBJIO

B8"8CKOII ll8Jl'l'8JlbHOC'l'JI. fl81118pY 118{)8AKO HCU0Jlb3Yl>TCJI KBK neqe6HO

OS)IOp0BH'1'8JlbHYl o6beKTY. C KHMH HHOrJIB CBJl38HY He60Jlbll!H8 SU81D! 

nOJ183Klll( HCKOD88WX. Bamoe SH8118HM8 IOl81>T DOll3811HY8, npe~C'l'

B8HHO o6BO)IH8HHY8 K8pCTOBY8 DOJIOCTH TIJIJI UHTb8BOro H xoaldlCTB8HKOro 

B0llOCKa6aeHHJI. Oco6Y1> onacKOCTb TIJIJI DE1118p np8llCT8BJIJl8T co6oA ropHO

JI06blB8DllllJI DpollHlllll8HHOCTb. B QBCTHOCTH, )lo6yqa c,voAMa'1'8p!8JIOB. 

Hsoec'l'HJIKOBY8 H rHllCOBY8 K&pbepy H8Dp8pyoHO Bl'pY381>'1'CJI B MBCCHBY 

ropHWC nopoA, paapymBJI BC'l'pe"81111H8CJI HB oY'l'II neiaepy H CY!ll8C'l'B8HHO 

HBpym&.JI pE!ID!ll 61111SJ18llllllll!X KBpCTOB!ll( DOJIOC'1'8A. 
11111 6opb6Y C STHM, KBJ< H )lpyrlDGI Bl)8JIHYIIM B03AeRcTBHIDI■ HB 

D81118PY, H8llOCTBTOIIKO 3MOl1JIOH8Jlbl!YX DpH3WlOB K BB8ll8HHI> aanpeTHT8Jlb

HblX DpMPO)tooxp8HHYX wep. Bellb DOCJ18llKHMM MOJIOIO orpMMTb Jllllllb H8KO

ropye 3800B8l1Kb18 o6b8K'l'l,I. Heo6XOJIMMO o6oCHOB8Tb C011J!MbHYll, 8KOJIO

rH118CKY1> H 8KOHOMMQ8CKYI> Q8KHOC'l'b nemep, Cll8118'1'b MX KOHl(Yl)8HTOCUO

co6HYIIH B o6111eM xoaRftCTBeHHOH npoqecce DpHp0JIODOJlb30BBHHR. CerollHR 

C118JIY8"' nepeRTH O'I' naCCHBHOA oxpBHY 081118P K BK'l'IIBHYII ll8ACTBHIDI -

paapa60TK8 '1'8Koro M8X81!HSM8 t)llllHOHllllbKOrO rrpapo11onon&SOB8KMJ1, KO

ropbdl OllHO&p8118HHO yq)l'l'l,IBBJI 6y COIGl8JlbKbl8, SKOJIOrll'll!CKH8 K 3KOHO

MH118CKM8 no'l'l)86KOCTH 06111ecna. 3ro 003BOJIHJIO 6H 8118CTO MIIIIOSlfi1]eK

THBIIOA 60pb6Y C Hertpe{)YBHO H8pBCT8IIIIHIIH O?pl!q8'1'8JlbKYMII UOCJ18llC'l'

BHJIMH Hfl.Y'UIO H0060CHOB8HHOA X03JIIICTB8HHOA ll8Jl'l'8JlbHOCTH D-p8AOT&p8-

TH'l'b CBl(Y B03110llllOCTb MX BOSHl!KHOB8HHJI H '1'8M CBIG,II o6ecneQM'l'b cox

pSHKOCTb qel!HIIX npHpollHllX o6b8KTOB, BKJll)qaJI 08!11epHY8. 

YKBSSHHY8 coqiioa11onorM'leCKHII no11xo11 'l'pe6Ye'I', q'l'06y co1U4osKo-

11orMQecKJ1e HCCJ18Jl0B8HHJI CTBJIH o6113BT8JlbKYII KOMDOH8HTOM KSY'l8KMII 

U8t118p. C 11pyroA C'l'OpOKY, T8K KBJ< UElll8pl!Y8 reoaKOCMCTellY BXO)IJl'I' B 

COC'l'llB OD-p8118J18HHWC JIOKBJlbl!YX / C8.11bCKOXOS/IRCTB8Hl!YX, ropo11cKHXI K 

pel'JIOHBJlbHIDC /paAOHHYX, 06J18C'ffll#, peaiy6J111K8HCKax/ coqH08KOCHC'l'8M, 

cne.11eoJ1or1NecKH8 HCCJ18llOBBHJIJI llOJlllllY C'l'll'l'b COC'l'IIBIIOA qacTbll M8'1'8-

........ 0-KAp'l'Orpa4"NecKOro MOJl8JIMPOB811Hll COI0103KOCHCT8M, H81.18118HHOro 

Ha paspa60TKY OUTHMllllbHOA CTpa'l'81'HH Dpll'l)OllODOJlb30B8Hllll B KllllllOA 

KOHKl)8TIIOA COqJI03KOCJIC'1'8M8 /2/. 
llp8lll!8 ocero B npoqecce CU81180J!OrH"8CKIIX KCCJ18AOB8HMII Heo6-

XO~IOIO Onp8Jl8JIH'l'b Q8HHOC'l'b KllllllOA 118Y1188IIOA UOll38MHOA nonOCTII, 

npll1l8M qeHHOC'l'b Ke KBKYl>-TO a6C'l'p8KfflYI), o6o6meHKYll, a KOHK{)8TIIYll 

)IJIJI pBSJIR'lllblX B03MOIQIIDC BHJIOB HCl10Jlb80B8KHJI. Ku)IBJI neaepa MOll8'1' 

DpellCTBBllJl'l'b qeHKOCTb: V HIIY'IH.YJ), 2/ 3KOJIOrM'l8CKYI>, 3/ 8C'l'8'1'111tO

noaHBB8'1'8JlbliYJ), 4/ JI8'le6H0-0SllOPOBHT8JlbliYJ), 5/ cnopTHBHYll K 6/ npo

HSBOJICTBelfllY1): a/ KBK KCTO'lHHK BOllOCHa6aeHHJI, 6/ KBK M8C'l'Op0llll8HH8 

DOJl83HOro MCKOU88MOro, o/ KBK CKJ18JICK08 UOM81118HM8, r/ KBK DOM81118-

KH8 JlllJI p83B8ll8KM/I rpl!6oB H Jlp. 

He,yqHM Q8HHOCTb maepy Onp8)18Jllt8~JI C'l'8U811bl) YHKKIUlbHOC'ffl 

ee DpoKCXOllll8HMJI, Mopdi(lJlorHH, reo11orM'l8CKKX 06-paaooBHJ!II, ID!BO'ftlo

ro MMPB, apXOOJIOrH'lecKHX H UIIJIOOHTOJ101'11'18CKIIX HBXOAOK H T.n. 9Ko

JIOrMQ8CKM qeHKOCTb OTBeqae'!' POJIK D81118py B DO.IUl8pa8KHM HOpMBJlbHO

ro B81118C'l'B8HH0-3H8pre'l'IN8CKOro o6118H8 B OOB8pxHOCTHIDC reOSKOCHC

TeMBX, C KOTOPYIIH OHB CBJl38HB, a 'l'IID8 Onp8)18Jl88'1'CR p0Jlbll ee o6K

'1'8'1'8J18A /HanpHllep, Jl8'l'Y'IJOC MYD8R/ B nouepa81!1Dl 6HOJIOrl!'l8CKOro 

Jq>yroBOpo'l'6 B OK-pyllamHX 611oreO[l8H088X. PeK{)8&U!OHKOII SH811811H8 

08111epY oTpaaae~JI B 88 8C'l'8'1'1!KO-UOSH838'1'811bHOR, neqe6H0~3.ll0p0BH

'1'8JlbHOA H cnopTHBKOA qeHKOCTH, 8C'l'8'1'1!KO-IIOSH8B8'1'8JlbH8JI Q8HHOC'l'b 

Onp8ll8JIJ18~ o6!11eA DpHBJ18K8'1'8JlbHOC'l'bll 08118\)ll, Kp&COTOA K p83HOo6-

pal- 88 K11118HIIYX YKt)IID8HHII, D0)18811111DC p8118K, oae-p H B0)1008)10B, 

450 

a 'l'IIIOl[8 )IOC'!'YDHOC'l'bll ee JlllJI H8JIO no11roTOBJ18HKWC DOC8TH'1'8J18A. 

Jle1186H0-08)10p0BH'l'8JlbH8JI Q8HKOC'l'b 081118PY MOK8T 6Y'lb YC'l'IIHOBJl8H8 

JIIIDlb c yqeTOM qene6HYX oco6eHHOC'1'8A 'ee 'Wl!KpoKJIHllB'l'B JUI/I C'l'attltO

HBpHOro Jl811BHHJI Onp8ll8.18Hl!YX 8'1ll0B aa6oneBIIIIJIII, )IOC'l'YDHOC'l'II 081118-

py K 88 pBSMep0B, 008BOJIJIIIIIJIX UOM8C'l'll'l'b llOC'l'8TO'lH08 KOJIM'l8CTBO na-



IUl8HTOB. Caopft!BHIIII 118HHOCTb neai8pH Oap8A8llll8TCR llp8Q8 BC8ro 

CT808HbD cnomtOC!II npOXOllA8lll!JI UR C08Jl80/IOroa-cnopTCM8110B H 8 

KIIKOII-TO 11epe 88 BCT8THll8CKOII npHBll8KB'NlllbHOCTbD. XoaldlcTBeHHIIII 

118HHOCTb nemepH JIOIIKII& YCTBHIUIJIHB&TbCR IIJIR KllllJIOro B0311011HOro BH

l& HCOOJlbSOBBIUIR B OTIIWlbHOCTH. 

T&K KBK HB.YIIHYD, BKOJ10r11'18CKYI) H COql!MbHYD OQ8HltY nlllll8P 

H8IIOSIIOKIIO 8Jl8KBATHO np0113B8CTH B CTOIIIIOCTHOII Bblpllll8IOOI, 110 H&

llllll(Y IIH8HHD, ll8HHOCTb KDJlOlt IIOHKpefl!OII m11ept,1 no OTHO-Ill) K Kllll

JIOl(Y IIOBIIOlDIOl(Y BlllY 88 HCOOllbllOBBHHR 118ll8COo6paaHO onp8.118JUITb 

nyTell YCTBHOBn8HHR no KOMIIJl8KCY nOK838T8Jlell 88 KBTeropldllloc'n!: 

A - "IIBKCl!IIMbHO npKl'OlHB", 8 - "np!II'OAHB", C - "1111.110 npKl'O.llHII", 

l - "HenpHrolHa". hR sTOro Ha oCHoallHHI! &11u113a IIHPOBOro orune 

HC00/lb3088JIIUI OOA381UibllC OOJIOCTeA Heo6XOAHIIO paapa6oT&Tb Orrp8J18111!

'1'8JlbHY8 IIKBllH C Ha60p&IIH K&ll8CTB8HHUX H K0/111'18CTB8HHbllC OOK&3B'l'8-

J18II, 003BOJIIIDIOl8 YCTBHBBllJIBBTb Alli! pBSllH<a!l,IX BKJIOB MCDOllbllOBBIIJUI 

KBT8ropHltHOC'l'b KBllAOI! 113yqaewo11 neaiep11, T.e. Oap8AMRTb /a OTA8llb

HOCTH/ 88 OTHOCHT8JlbHYD H9,ytfHYD, 8KOJIOrHtl8CKYI), 3C'NITHKO-fl03HBBB

T8JlbHYD, ll8lle6H0-03AOpOBMT8JlbHYD, cnopTHBltY1) H np0113BOACTB8H}(YI) 

/ no pll3JIIMUI BIIAawl lleHHOCTb. 

ITpM Oap8AM8HMH KBTeroPMA OOA8811HHX IIOJIOCT811 B K8ll8CT98 

BUl!HX xapBKT8pHCTKK M8lY8T HCfiOJlb3088Tb 8KOH01111'18CKH8 CTOHIIOC'I'

- nOK83BT8JIH - pBCCQHTHBBTb 3KOHOIIMQ8CXJ11t 8@,eKT OT TOro 11&11 

HHoro np8AIIOJIBrBBMOro ljjyHlaUIOHUbHOro MC00Jlb30 BIIHJUI n11111ep11. 8TH 

noK83BT8JIH Jll!Jl.llll'l'CR rllBBHl,AIM "PM OnpeA8JleHIOI KBTeropHltHOCTH n8111e

PH IIJIR p83JDNHHX BHAOB npOM3B0lCTB8HHOro HC00llb30BBHMR, lllfflll'I' 

OOAQJll!eHH08 3Hll'<l8HH8 npH onpell;8ll8HHM cnopTHBHOI!, Jle'le6H0-03AOpo

BHT8.ft>HOII H 8CT8THKO-fl08HBB&T8,lll,HOII QBHHOCTH H COBepllBHHO M3JIIIIII

HM npM 0Rp8Jl8ll8HMH 3KOJIOrl!Q8CKOII MM HB.Y'lHOII IIBHHOCTH m11ep. 

CoQH08KOllOl'IIQ8CKH8 BC08KTH 113.YQBHIIJI ll81118p npBAYCIIBTpHeBDT 

T8.Ka8 onpeitelleHMe CTell9HM KX Y/13BIIIIOCTH K pllllJIIIQHJM BIIAIIII IIHTpO

norBHHoro B08l8IICTBHR • .bR 3TOro HYm!O paapa6oTBTb COOTB8TCTB8H

HYD IUIBCCHlflu<B11MD OOA38IIHIDC nonocTell H YCTBHOBHTb IUUI PB9JIH1111HX 

BHAOB 081l8p no YRBBIIIIOC'nl npeA8JlbHO AOQYCTH111,18 HBrpY8KM /11.l!f/. 
flpM HCCJ18JIOBBHHH KIIQOII KOHKpe'fflOII n11118pH CJl8JIY8T Onp8JIB.111Tb, K 

KBKOIIY BHIIY no YRBBHIIOCTH OH& OTHOCHTCR H KBKOBO 88 COB(l6118HH08 

COCTORHH8, T.8. 0011 KIIKIIII BHTpOllOr8- l&Bll8HH811 OHB HBXOAMTCR 

H H8CKOllbKO OOCJ18,11Hee C!nHBKO K K'pMTH'l8CKOl(Y. To.llbKO C .Y'18TOII ll8H

HOCTH H YRBBMIIOCTH OElllep IIOKIIO npaBIUlbHO yCTBHOBHTb OUTIIIIB.llbH"' 

pBllllll MX HCOOJlbSOBl!tlHR H oxpBHH, T.e. pellHII nplfPOAOOOJlb30BAHIIJI, 

OCHOBIIHl!HII HB COIIH08KOJ10rl!Q8CKOII DpHHIIHU8 - nonyq8HHM IIBKC .. Ub

Horo a@,eua CS ea npesiaet!JUI npa aT011 !UH IV. Onpe.11aaeHH8 HIIIIC!nH8 

l1W18COo6pasHoro BH.llB HCUOJlb30BIIHJUI D0l88111WX 00ll0CT811 np0HBBOJIHTCR 

llYT8II CpBB118HIIR KBTeropHII KX ll8HHOCTH C npeAOCTBBll8HH811 DpH0pHT8'1'8 

8Bll0BeJIHOl(Y pBIDO(y IJIJIR n111ep, lleRH!ll: B HBYIIHOII H 8KOllOrM"8c11011 O'l'

HOIIIBHHM H BBZIIHX AJIR llHTb8BOro BOJIOCHa6:KetfJIN, 8 8BT811 DO y(!llllllDlell 

ll!K8Jl8 llpll0p!IT8TOB - OT 3KCKYPCHOHHO-TY(IIICTH'l8CKOro, Jl8'18C!H0-08AOpo

BHT8JlbHOro K cnopTHBHoro HCUOllbSOBAHJUI neaep JIO llpOKBBOJICTBBHHOro. 

8 COOTB8'1'CTBKK C 8TIIII nepaooqepeAHoll 8IIJl,8Q811 CU8ll80ll0I'MJI HB 

COBpelleHIIOII 8'1'8118 CJ18JIY8T CIIM"8'Pb COC'l'BB.1811J18 no BC811 11888CTHHII 

08118PIIII COIIHO&KOJIOrllQeCKHX BHK8T, COJl8p:K8IIUIX H8o6XOJIHl(YI) llft1tr,,,..ia

llHD JIJIR onpeJ1eJ18lll!JI MX 118HHOCTII M YJISBIOIOCTH, a T808 Kll/lBCTpB cy

llBCTayDIIHX U8118P C Q8TKKIIK peKOll8HJl~IIIIJI, yc~BHBUIIB&DIJIIIII OUTll

llllllbHYI pellHII KX OX'p8HH K HCUOJ1b80B8HMR. PeaynbT&TH COIIHO!!IIOJIOrK

Q8CKOro 8HK8THpoBBKHR OOJl3811HHX IJOJIOCTBII JIOJl:KIIH HCIIOJlb8088TbCII 

11pH IIB'1'811B'PRIIO-K&pTOrpa411'leCKOII IIOJl8l1Hp0e&HIIII JIOKBJlbHMX H perHO

HUbHHX COIIJIOB1!0CMCT811, HB TeppllTOp!IH KO!'Op!a OHH H8XOJIRTCJI, JUUi 

B!ipadO'l"IOI o<!aell CTpBTBl'llll p~OHUbHOro npllp<lJIOUOUSOBatJUI B pe

rMOH8. 
K8Jt BHIIOJIH8HM8 STOii OrpollHOII HBYIIHO-HCCJIBJIOBBTB.lbCKOII SBJIB-

'IH, 'l'1IK H BH8lpe!IH8 86 pBSYllbT&TOB B npBKTIUCY Tpee!YJ)T IIBKCHllllllbKOI 

IIOH118HTpBIIHM YCRJ!Hlt C08.1180llOr08 - Ytl8H!a M cnopTCM8HOB. Ilo H.-Y 

11Hel!III), aTO JIYQlll8 ecero_ 110:KeT C!ll'Pb 11ocfl!rl(YTO llY'f811 ece1111pHoro paa

BH'l"IIJI p8l'IIOHBlll>HHX Cll8ll80JIOl'JIQ8CKIIX My(!oa IIBK CIIIIOCTORTB.lbl!HX ca-

110cllut8HCHPY811HX H CBIIOOKYl)B811!a xospBC'18THHX opr8HKS~ - caoeo6-

pB3HHX xoonepaTHsoe. 

K OCHOBHHII npasaw K o61138HHOCTIIII 81'11'.X IUIYC!oe C.118JIY8T OTH8CTK! 

V noKCKH, HBYll8HM8 K coQJcosKOJ1orH'l8cxoe BHK8TffPOBBH118 ne

ll8P, onpell8118HH8 OOTIIIIBJlbHOro pe:KIIIIB llX OX'p8HH H HCDOllb3088HHR; 

2/ oCSopYJIOB8HK8 nemep JIJIJI IIBCCOBOro nocet11811KR CR8.1180'rYl)KC

TIIIIK H 8KCKYPCBH"811H, 8 KBQ8CTB8 .11eqeC!HO-OBJIOp08'1TellbKllll K.IJI cnop

TMBHl,111 o6b8KTOB, np0B8Jl8Hll8 8 HHX HeoC!XOAHIIOro KOIEJl8KCB nplfPOJIO

oxp111n11DC weponpHIITIIII; 

3/ Oeyll8CT!IJl8HH8 cnopTHBHO◄KCKYPCKOHHOA MM HHOA BKCIIJIY&

T8IIJIII OElll8p, CJIBQB KX B Bp8HJIY 11pyr1111 opr8HKS~IUDI JIJIR npoH3BOJI

CTB8HHOro KCl10Jlb30BBHJIII; 

4/ KOHTpO/lb H OT88TCT88HHOCTb 36 COC!.lllll8HHIIII YCT8HOB.18HHO

ro pBllHIIB OlCpBHH H KC00Jlb80B8HitJI neaep HB HBXOIUIIIIIXCR B B8A8Hl!H 

ABHHOro HJ!y(!a TBPPHTOpKRX. 
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0 CIIEJIEOPEl.{VPCHOM IIOAXOAE B H3VqEHJUi, OCBOEHHH H OXP AHE IIEII(EP 

KOP'ZKK. BHTalUHt • HMHbKEBk4, MpHKa 

B npoue~ce IISY'18HIUl,OC1108HIUI II paspaOOTKK Cllell800Xp611Hl,I)( 11eponp11-

llTKII He11HHye110 npKXOJUITC/1 C'l'll,IICIIB6'1'bCII C npo6ll8116NM yCTOll'IMBOCTII 

ne•ep110A CpeA11,paC'l8T6 llaKCKNe.tbHO AOIIYCTKNNX HerpysoK paa.tM'IIINX IIM

JIOB A811Te.UHOCT11,npHIUITIUI ynp6Bll8H'18CKKX pelleHIIII npll BIIOope OCHOlllNX 

H6npll.llll8HIIII 11cno.usoBIIIIIUI ROAS811HOJ'O npOCTpaHC'l'.811, 

Cnell8opecypcHIIA ROAXOA 811iU8HTMpyeT BHMNeHlle Ha paCCIIOTpeHIIH cne

.1eoreHesa C noSHUKII B9811110)18RCTBllll KONROH8HTOB Cll8ll801'80CIICTellll K81t 

SIIRIICOB BCTeCTB8HHO-np11pOAHNX Te.I C OnpBABll8HHIINII CBOIICTB8MII II XII

P8KTepHCTIIK811K,3TO nosBO.llleT:OnpeAB.llffb oj)IISll'IBCKKB sanacw BCeX BHAOB 

cne.1eopecypcoB II CT8118Hb no.1110'1'11 cneireoCHCTeNIIJBIIRBll'l'b TellABHUIIII 11 

'l'BNnw pasBKTIUI no.lOCTlliHIIIIIITIITb np11oplff8THNe BHAII H npeAe.lbHO AOnyc

TMNNe HOpNII KCRO.lbSOB6HIUI cnell8opecypcoBinpOK9ll8CTII 3XOHOllll'l8CXYD 

oueHXy cne.1eopecypcos II no.1ocT11 B ue.1011. 

Pacc110TpeHK8 Cll8ll80Jl8CypCoB K81t OnpBAB.IBHHOJ'O BHA8 npHpOAHOJ'O 

Cllpbll A88T BOSNOSIIOCTb paspa08TIIB8Tb II npHNBHIITb 3XOHOIIK'l8CKK8 p11'1e.-

r 11 P8UHOH8.lbHOJ'O cne.1eo11cno.1uoll6HIUI K 0Xp6H11 ne•BPHOA CpeAII• 

B npouecce H3Y'l8HHII 081118P, 11X OCB08Hllll H paapa(!O!'KII CIJ8ll8• 

00xp8HH1,1X IIBpOnpllllTllll ecer,11a npKXO,lllf'l'CII IM8Tb ,ll8l10 C opo6Jl811a
llll BBOllD1,IIH, ~80C'1'838 R yc'l'Oll1Dllloc'l'H 00,lllleaa!Oll cpe,111,1, pacqe

'1'8 11811CIMMl>HO ,11onyc'1'191HX HaIW30K pa8llll'IHHX BIIAOB )1811Mlll>HOO

'l'H, llplHll'l'HII z,>8110'ft111X, Ha,yqHO o6oCHOBlll!llla ynpaBJIBINBCKIIX pe
lD8Hllll np11 Bl,U!ope OCHOBIIHX Hallp8BJl81111A IICDOJll,30B8lll!ll no,113e1111oro 

npOC'1'p8HC'l'll8. lb: pBIIIBlfllB Bll,lllffCR Ha l!y'l'.IIX np1!118H8KHII Cll8/180pe• 

cypCHoro OO.qlt0,118, 81CqeHTllpy1J118ro IIHHllaHHB Ha paCCIIO'!'P8HHH cue

naoreHeaa C nosHQWI B38HIIO,ll8IIC'l'Bllll KOlll10H8H'l'OB CD8JI801'80CHC'1'8-

llll K811 11acc 8C'l'BC'l'B811HO-npllp0,IIHHX '1'811 C Ollp8,ll8JIBIIIIHllll CBOIIC'l'Ba

llH, napaweTpallH II xap811'1'8pHC'l'l!K611H, 

Cne.1eopecypCIIHII 00,IIXOA, '1'8R 118 K81C JI CHC'l'811HW! 00,IIXO,ll eooCS-

11!8 B reorpa4JHB, He JIBJIJIB'l'CJI '1811'-'l'O llpl!Hl\HIIHalll>HO HOBJ,111 H O!'JIH

-. HO 003B0.IJIB!' pa3pad0!'8'l'I, HOBOB op0,ll)'X'l'l!BH08 IIB'l'O,llOJIOJ'lt

'18CK08 H811p8BJIBKH8 B CIJ8JI80JIOJ'HH • cna.11aopecypCOB8,ll8KH8-, no-

KOBOl(Y B3J'lllllfYTI, Ha OCHOBH118 38110HOIIBpKOC'1'H H oco!SeHHoc!'H re
K83H0a 00,IISBllllliX DOJIOC'l'BII H 06oCHOll6'fb KOKQ8ffill!H IIX OCB08H1UI, 

Dpa.,11e ecero C.18,llyB!' 'le'l'KO Ollp8A6JIH'1'1, ff!lll8 OCHOBOnOJlaJ'B.DllHB 

n OWITHll, KaK HCROJll,30BaHHe cneneopecypcoB / cne.1Bo11cn0,111,30Ba• 

FIHe/. CllBJIBOpBcypCH H cnelleopecypCHHll DO'l'BHUKM. 

Cnel!BOHCOOJI!,SOBaKHe, KaR COC!'8BK8ll H coeUllflNeCK8ll '180!'1, 

npllpO)IOOOlll,30BaHllll0 RB CBO,IIHTC8 K llpOC'fOIIY O<>!p86JIBKHI>, HO HB

~8110 H8'1'8JIKHB88'l'CII Ha O'l'B8'1'1!y1) pe811Qllll CR8JI80cp8,11H, np0JIB• 

.IIIDI\Yl>CII '18p83 8,llllllC'l'BO H B39.J1MOCBJ13!, BC'l'BC'l'B811HHX H O(iqBC'l'BB

!llll,IX 4&K~B nO,llll8J)JQ1Hllll, coxpaKaKHII H BOCl1pOH9BO,llC'l'B8 Cll8l18-

opecypcuo.ro 00'1'8HUJIMR. &!OJIHB OQBBll,IIIIO, 'l'l'O Hey'IIIH8 HCCJI8,ll0-

B8HIIII JIB.IBl!l'CII COC!'aBHOll H KBOT'b8Mll8110l! '18Cfhll B,llllllOJ'O 118XIIHlt

Slla Cll8.180llcnOJU,30B8HHII. Iloa'fOIIY no,11 cneJieOHCDOJll>30BaKHBII CJ1e

lf38!' DOH19'8'fb CHC'f811Y oda!eC'l'BBHHHX 118p01lpHJl'l'HII, HanpaBJieHHHX 

Ha H3y,1811l18, p6U1f011Mh!l08 HCDOJl!,SOBIIHHB, 0xpaHy H B0Cnp0113BO

)l<l'l'BO Cl18.180pecyp011oro 00!'~8 DOJIOC!'ll Mll perHOKa. 

IloHft119 ooe.11eopecypcoB BO W!Ol'OM ~ OKOK'la'l'BJll>HO He onpe,11e

.l8KO, 0,llll81t0 Kp0118 4Jic1N8CKOl'O CltiCJla HBC8!' B cede H HC'l'OpllKO

NOHOIIINeCXKl!, DOCK OJI bit)' '1'8J18 llpllp0,1\H npeBp81118J)'1'CJI B pecypc!,1 B 

CllY<i88 B03Hl!KHOll8llllll B KIIX DO'lp86HOC'f8l! 'IBJIOB8K8 H BOBJIB'l8H1UI 

B ~CCH HCDOJ!b30B8HHII. 

K £D~OJ?B~CAW.a. no Hamewy -. C.18,llyB'l' O!'HOCH'l'I, KOIIIIO

Hellffl RO)i3811HHX DOJIOC'l'80, llll8JllllllC 118'1'8pHMhHHX HOCH'l'Bl1811, B 
116'1BC'l'BB '1'81COBWC 4Jic1NBCICIIX BM,I\OB CD8Jl80pBcypcOB IIOllHO C'IH

Ta'1'1,: I/ o6i.8111l [IYC'l'O!' /IIX Ol!Oll(8,IIH/ KaK llpOC!1)allCTBBHIIHII <la-

8 HC ,npyrHX Bll,IIOB coeneopecypcOB /KOIIIIOKBH'l'OB/; 2/ B118Dl8Jllll!8 ey
C!'O'l'U rop1111B nopo,111,l, npHJIBJ'aDIIIIB K lfHII H KaK ijiaKTOp odecoe'lllBa

uq11B PllA xap811TBPHC'l'HK; 3/ no,113ell!lyl> 6'l'IIO$py; 4/Kapc'l'OBHB ff 
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OH SPBLBORl!SOURCBS APPROACH 
TO STUDY , IIASTBRING AND PROTECTION 

OP CAVES 

The problem& ot cave medium, calculation ot maximum pennie
eible load& ot varioua lcinde ot activit7, the choice ot baaic 
directione of ueing underground apace arise during the proceoe 
ot atud7, maatering, development and protection ot caves, 

Speleoreeourcee approach emphasizes considering of opeleoge
neaie fyom the point of view of interaction of components of 
speleogeoeystem ae reservae ot natural bodies with definite pro
perties and characteriatice. It permits : to determine ph7aical 
reserves of all kin.de of epeleoreeources and the degree of ple
nitude ot epeleoayatem, tendencies and rates of cavity develop
nont1 to plan maximum permiesible standards ot epeleoreaourcea 
utilization; to eva1uate speleoreaources and cavities as a 
whole. The consideration o~ speleoresources as a certain ld..Dd 
ot raw materials gives an opportunit7 to work out and to apply 
economical levers or the rational use and protection ot cave 
medium. 

IIPYJ'HB no,ll3811Hl,l11 BO,llll BO BC8X az,>BI'M'HHX COC'l'OJIHJIJC[; 5/ 0'1'JIOll8-

KHII II HOllOO<lp830B8Hllll; 6/ dBO'fY • B llpaKTHKB Cll8J180HCDOIIl,30BIIIDUI 

OnpaB,llllHO p83JIH'l811l18 )IOHHl,IX O'l'JIO.IBHHII, Hz,>aJIIIHX p0lll, ,wH,ll!lll8HT8 

B Clipl,JI, H Hn'l'8'1110-Kpl!C'1'8JtlllN8CKIIX odpallOB811118, np8)1C'l'8BMJIIIHX 

npe~C!'B811HO &C'l'B!'H'IBCICIII! HH'l'Bpec; K 'fOIIY JIB 118Ji'AY HHIIH ue

JIHKH CIIBll801'8H8'l'H'18Cl!H8 p8311JN1111. 

fiOJIHl,IU Ha<lopow ROWIOK8H'l'OB, R81C opaBWIO, OdJill,lllll)!' OOJIOCTH 

Ba,ll0311HX C'1'8,llllll pa3BH'l'HJI /nomq>ecypCHl,18/; DOJIOCTH 4Pea'1'H'IBCKKX 

JJH<lo odBMJ,IIO-l{awaKT8U140KHl,IX CT8,llilll QBJIOBeKy npaK'l'INBCRH IIMO

,llOC'l',Y11111i, 008'l'Ol(Y IIOI'Y'l' OUTb DOJI83llll JIHdO B R8'18C'l'B8 BCT011Hlf

KOB BO,llOC11adll8K1111, JIHCSo IIHH8pM1>110ro CUJ)l,JI /IIIOHopecypCffl,18/ • Ha
dop BIIAOB C08JI80pecypcoB no ,ll8Hlfol! DOJIOCTH /perHoizy/ xapaR'l'BpH

BYB'I' £11.!!ll_!!Ol!B~C!!li!! !O!!'ll!B!C.s. 
Bell COBORynllOC'l'I, BM,I\OB OIIBJieopecypcoe, B03MO»IIIX K 9KCDJIY8-

'l'IIUHII, llom!O Bllp83HTb '18pB9 £D_!!Jl_!!Ol!8£Yl!<J!!ll! !!0!8!!J.l!!ll.s, llp11'1811 

BO BKIIIIIIHHB llpHHJlll8llTOII KB 'l'OJI!,1(0 8MKOO'l'llll8 Dapall8Tpli0 HO II C'l'B• 

0811!, 11811Cllll8JJl>H00 ROJIHIWHKQHOHaJih!IOC!fH, C8llo DOHJl'1'118 OO'l'BKl{IIK 

npe,11onpe,1teJU18'1' HMH'lllB CKpUTHX, ,110 KOKl\8 H8 BWIIIJl8KmlX B08110Jt• 

KOC!'BII HCDOJil,SOBaHIIII cneneopeaypcoB H KX sanaoOll. 

K8J!lll,III H3 BIIAOB OIIBJIBOpecypcoe o6Jla,11aeT He 'l'Olll,IIO elll!OCTHH

IIH Dap8118'1'J)811H, KO H ,llllllalll!Koll, ODpe,118JlllDIIIIX cnoco6Hoo'1'1, H '1'811-

0l,I pereHe))8llllll, a !'8Rll8 pa3JIH'll!ol! C'l'808Hlll> Hll8p!\HOHHOC!'H. B KO

H8'1110ll H'l'Ore, Hll'l'BpBC npe)IC'l'aBJIJll)'l' Kiili C'l'8TH'IBCKHB, !'aK H )ll!lla

llH'l8CKlle aanacu, '1'0 BcTi. pBcypcH B08o<IKoeJiellllll. BoJJeB DOJIHl,l,i 

Bupall8Hll811 HMll'lllllX Cll8JIBOOO!'BlfUIIII 110118'1' CJJYD'1'b £Il.!!ll_!!Ol!8~°= 

!Y! !!~ K811 COJlOltYDllOC'l'I, cneJieopecypcoB B YC.IOBH.IIX DBlllBP

Koro l'Oll80C'l'aaa. 

Bee 11Horoodp83118 BH,110B HCllOJll,SOBaKHJI OrpaHHll8HHOro Ha<lopa 

KOIIDOH8H'l'OB )IB!'BJlWlllillPYB'l'CJI cyllBC'l'BYIIIIHIIH YC'l'aHOBK811H, '1'8XHH

IIBCKIIII ypoBHBII KIIQ)ro BpBIIBKHOro O!'pem1a, H8COBIIBC!'IIIIOCTl,I) H 

B38J!IIOHCKJIIN8H11811 pB.116 B11,110B Cl18JI80HCDO.lb30ll8KliJI, Doa'l'Ol(Y no,11 

1!8~-CJ!8!Je~Cll).£H!!ll_n2f!lfYM¥.21i_ 1111 OOlll!llllllll COBoeyDHOCTI, 

BM,I\OB H sanacoB cneJieoHCnom,aoBaHl!ll, • roW{l,ll( K yno!'p8CS.~8l{HI)• c 

y,18!'011 8.ll>'l'BpHa!'HBHOC!'H H 'l'BXHHKO-BKOHOIIH'IBCKKX B03110l1HOC'l'811 

KIIJ\IIOl'O B!'ruta pa3BH'1'HJI o<lllecTea. 

B np8K!'l!K8 H !'BOpHH CDBJIBOpecypcoBB,lleHIIII He )18llall!'CB np1111-

UHDHaJ1h!lhlB p83JlH'IHJI M8J\DY BC!'BCTBBIIIWIIH H HCeyCC'l'BB!IHl,IIIII no,11-

38lllllllOI noJIOCTIDlll, IIIIBIIIIHIIH CXO,lll{l,ZB T8H,ll8HUIIH DOCJIB,llyDll8J'O cne

Jl80reK83a. i!CKYCC!'B8HHHB OO,ll3811Hl,18 DOJIOCTH llBJllll)'1'CR 'l'aKHIIH 118 

pBMHJIIIH COBpBIIBHHoJI !'eOJIOJ'H'IB',!1911 CR8Jlll, KIIK H BC'l'BC'l'BBKHIIB 

ne111epu JIJ)(loro JIH'l'OreHe!'H'leCKoro THna, 

Cn8lleopecypCllliA 00,IIXO,ll DJIO,llO'l'BOp8K Ka BCBJC 3'1'al18X 8AffKOJ'O 

llp0l\BC0a H3j'QBKIIII, OCBOBHHJI, 3KCRJzy6T8QHH II OxpaHli ne1J1ep. 



aTAll "3Y'lElll1{ rmqEP. 

(QpeAenem,e cyryCSo ,f,H31NeC11oro o<!t.exa u oepawe'f'P(lB Ku;AOl'O 

BH,118 cneneopecypcoB JIBJl/leTC/1 ucxo)\lll,IW u Hau<SoJtee o epcoeKTHBHblll 

npH Bl,l!IIIJl8HIIH '1'8~ H '1.'811110B 8C'l'8CTB8HHoA 9B0JllllllDI 00)13811-

HOll DOJIOC'l'H. B npoqecce pa3BHTIUI IIJ>OHCXO,IIIIT HenpepHBH08 Rlll8H8-

HH8 cneJieopecypCHoro Kownnexca u ero no~a. H HaoCSop0'1', rui

weueirne coeneopecypC11oro no'l'B~a cnyn'l' 1111,D,1111aoropo11 Haopas

neHHoc'l'H pa3Bll'l'IIR D81118PH. Bum.. Cl18A)'8T CQl!Ta'l'l> llp0CTpaHC'l'B8-

IDi0-Bpell8llll)'ll npHB113Jry R Kap'l'8 napaweTpOB KOIIIIOH8H'l'OB OOJIOC'l'H, 

oefpas~ B8,Jzyllp!8 oapareH8'1'1N8CKl!8 CBll3H M cy(ScHC'l'8MH. 

T8K, B OcyllE!IIIIHX Kap(!OH8'l'HHX IIE!lll8Pax, rAB 88AY1118A JIBJIJl8'l'C/I 

cy<ScHC'!'el,18 •~1,TP~Ol!Hlle 80)11,1 - 803.IIYJC", BUIIO 3HaHll8 napawe

'f'POB o<n.ewa BOAOIIOCTYJlJ18HWI M KOH,ll8HC8'1'&, ,IIHHBIIIIKH C0.[!8pui{MII 

yrnexHCllO'l'H 8 110)13811KOR aT11oc4'epe, '1'8111108 llpHpOCTa H8'1'8q}IH)( o6-

pa30BaHHA M CIIOp0CTH 3aDOJIH8HIIR oepalNHOA IIOJIOCTH. a rll!ICOBHX 

na<SHpHK'l'OBHX 081J18pax Ba,110311HlC CTll,llllll p83BHTIIR C'l'8p:111880A CJIYm!T 

CB/131, "l'Mllc - B0,118". EanaHCOBH8 118'1'0)11,1 003B0Jllll)T DOACQHTaTb ,IIH-

H81111'l8CIIH8 381l8CH BOA, IIX cyllll8pllHll KOppo3HOHIIHR IIOT8Hq118.111 CIIO

pOC'l'l> npHpOcora nycTOT H aoopacorawm ooaCHocTH opoaanooefpasoaa

HHR. 

B xpynaeRlleA 1181J18pe ByxoBHUH "3oJIYalla" /,IIJlMl{a CB!ill8 !Olw/ 
IIOCJ18 88 HCKYCCTB8HHOl'O OcyllE!HHll B 50 - 60-e l'O)ll,I JCX CTOJl8THII 

BBlll!yJ) cnen8orel!eT1NeCKy1> POJII, np11o<SpeJ1H CBJl3H "rHllC-BO)l!i' H 

"381lOJIHH'l'8Jlb-B03.zo,x" • 3a Ctl8T H81lp8pHBHo8 BOAOOTKa'D!H H IIOCTO

IIIIHOl'O Tpal!31!fflOl'O BOAOllpH'l'OK8 H BOAOOTB0,118 3a npeAeJIH reocuc

- 81181'0,IIHO BHHOCll'?C/1 8 paCTBOpel!l!OII COCT01111Hll CBHl!le l?THc. 

ll)'~!pOB O,IIHOl'O J111111, cyiri,4Je.Ta KMbQIII! /CSor.ee 6 TlilC.ll)'Ckllle'!'

pOB llpHpOCTa aycTOT/. 8'fo B8A8T K ycHJiel!HI) 3aKapC'l'OBal!IIII, npo

B8J!oo<Spa30BIIIIJ!II, yeeJIHQBHHI) 38118COB B03,IIYX8 no,113ewuoA aTMOcc[Je

pu. 0,IIHOBpe118HHO 3a C'l8T yc8.118HHOl'O OKHCJ18HM oprauuqecxoro 88-

Jl!BCTBa rJIHHHCTHX OTJ!Oll8HH8 DpOHCXO,IIHT IIOC'l'OIIIIHM ABr83aIIHll yrne

KHCJIOl'O raaa, KO~!Ulffll KO'l'OpOl'O B D0,113811HOll a'l'll0$pe AOCTH

raeT 4-5". Dp-8HH8 KapTOI,ia,jlNeCKIIX 118TOAOB HCCJIBAOBal!HII ABJIO 

803110:IIIOCTI, OllpeA8JIHTI, co,11epl1811118 yrneKHCJIOTlil H CBOCSo,IIHOl'O KHC

nopo,118 B IC3B8C'l'HOJ 'l8CTH nonoc,u e a<ScoJIIJTHHX paswepax: COOTBe

TCTBBHHO 5 - II 'fOllH H 120 - 70'l'Oml; OllpeAeJIHTb npH<SJIH3H'l'8JlbHH8 

381laCH opraHINBCIIOl'O 88Jl!8CTB8 B OTJIOll8HMIIX -CBHlll8 IIOT!ilc. 'l'OHH, 

Telll!H ,118ras81V{II no.~ocTH, caopocn yCHXIIHMll OCB,IIKa aa C'lBT aaano

P81.11!1! BJiarH H ORHCJ18HHII opral!HKH; Bpellll BB~ BeplOOIX BTWEeA 

ne;iepu AO apenoro ,118r83088HHOl'O COCTOIIHHII, al!aJIOrHlfflOl'O 1180j8paw 

coce,1111eA DOAOJIIIH - HeCKOJil,KO COTeH JteT. KcrecTBeHHo, 9TH IIJ>Ol.leC

CH opsmeA)'T K oepepacnpe,11er.eHH1> 11oxaaa'l'8nell cneneopecypCHoro oo

TeHIQ18J!a 08Jl!epu II HX ponH B npo11ecce <Sy,DyllleA excnnyaT81.11!1! nonoc

TH. 

DocorpoeHHe <SJtOK-CX811H pacnpe,11eneHlllt 38llOJIHJITeJIJI 08J1!8PH H CBO

<So,IIIIHX 061,ewoa HBrJIIIAHO A8110HC'l'pHpY8T 38KOH0118pHoe B03paCTIIHH8 K 

3an!l,II)' CTeoeHH 3aDOJIH8l!l!OCTH - OT 40 AO 00 "· 8To ll0380Jlll8T C 

CSom,mell AOJ18A yeepel!l!OCTH cy,lll!Tl, 0 HapymeHHOCTH Tall 1.18JIOC'l'HOC

TH ll8,ll1'HIICOBOll <IJ>OHHPYD118A T0JIIIH H388CTK8KOB I p8311HTOCTH aepxue

ro CllOII l'lillCOaHI'H;lij)H'l'OB DOA .lVfflll8II AOnHHH COC8)1Hell peKH n~ H 

118CCOBOII DpOHHKHOBeHHH 8 oonocTb 8JIJlllBH8Jll,HO-OllOn3Heeoro ll8'1'8pH

Ma, T.8. 06 OCHOBIIHX OCO<!elOIOCTHX cuer.eoreH838 D8J1!epu. 

Hapw C pe'f'POCD8KTHBHOII peKOIICTpy111111eA cneneoyCllOBHll npomno

ro, yxaswowa DO,lllOA ,1188'1' B03110:IIIOCTI, npom03Hp0D8HH/I nepcneKTHB 

noucxa H npoxoa;n:eHHII HeH388Cfl!HX Ha C8l'O,IIHII y'l8CTKOB 11onOCTH. 

Au8JIH3 11111'p8llllil wacc B03A}'Xa c p83JIH1l!IHII COAep&auHe11 yrnexuCJ10-

'l'H 110 Jia<!Hpl!HTY ll81J18pH "3onymKa" ll0380Jl/18'1' llpe,IIDOJIOlDITI, HaJlff\11!8 

KpynllHlC IIJ>OAOJIIISIOO 8 118CTax BH3YMbHOro BHKJll!Hl!B811M XOAOB H OA

H0Bpe118HHO cy,IIH'l'I, 0 'l'8111lax npeo<Spaaoaal!lllt 8TllX 803AYJlliHX wacc B 

npoqecce ll0C'l'8ll8HHOl'O DOIIOJIH8Hllll HX A8r8311JlYDl11111H KOIIIIOHeHT811H, 

8l'AlI OCIDl!IDII H :J<CIIJJYATAJ.Olll llEIIEP• 
IlpOl.\8CC llJial!HpOBal!IIR1 np08KTKp0BaHllll OCB08Hllll H TeXHlNeCKOl'O 

HCDOJ!llelillll AOJ!ll8H npe,119ap.ll'l'1>C/I Ollp8Aene1n1811 pe8J11,Horo coeneope

cypCHoro ll0'1'8ffl.lH8JI8 ll8J1!epu H DpHOpHTe'l'IIHlC BH,llOB cneJI80HCllOJll,30-

BIIHHII. Pelll!II ll o<Sb811H cneneOHCDOJll,308al!IIII odi!38HH HCXO)IHTI, H3 

4Kl1NeCKHX sanacoa H Ol,ial!Ht,(ff88T1>C11 "e111rocTbl>" aKCDJiY8Tl!JlY811HX 

XapaKTepHCTHK B paawepax llpeAeJtbHO AOlll'CTIAIHX OTKJIOHeHHll napawe

'TPOB 8CTeCTB8HHOl'O I'Oll80CT838. 

B llp01.18CC8 coeneoHCDOJll,308IIHHII llp0HCXO,IIIIT CBoeo<Spa3HM awo
p'?H3Bl.lffll cneneopecypcoa, KOTopHB no.opaaAeJIJIIJTC/1 Ha Heaooo<Suo

B-, CJta6oB030<IHOBHIIH81 80306HOBHIIH8 H BHOBI, ,flopirnpyuq118CII. 

3u811He paawepoB 8'1'011 awopTH381VUI, T.e. H3118HeHM napawe!pOB wa
CCH ,f,H:3H'l8CKHX ren, B8:1110 KM C T0t,(l[ll 3peHHII DOAAepllaHHII pelDl
wa 8KCl1JIYB'l'8.l.lffll ll81Jl8PH, TM H 8CTeCTB811HWC '1'8HA8HI.IH8 H31181!8Hllll 

yCJioaHll no.11ocTH, C03A8DJIHX aa'll'YAHeHM e A8Jil,Hellmell eKcnnya-ra

l.lHH H Tpe6yDIIIIX llplllU!Tllll cnel.ll18-Jll,III, wep CTB<!HnH381.1HH 3THX ye-

noaHll Ha 38,118.HHOY ypoaue. Doerorq Ha AaHHOII 3Tane cneneo110HHTO

p11c1r AOJmeH CTB'l'I, COCTaBHOll 'l8CTl,I) 8KCl!Ji}'8T~ ll81J18p I! yqwru-

88Tl,CII llpH paapaCSo'l'K8 '1'8Xlfl"l8CIIHX BOllpOCOB o<Sopy ,11oaal!llll acero 

no,113ewuoro xoallllcTaa. 

Hcxo)II! H3 creneHH BOOO<!HOBHIIOCTH BH<lp811HHX HJIH ao,119ePEffH!,1X 

B03AeACTBHI> KOWIIOll8l!'l'OB, paspa6aTHB81lTC/I HopwaTHBH H OllpeA8Jllll)

TCII llllKCl1118Jil>HHe o6t,ew IIX HCDOJ!b308al!HR. a IIE!lll8P8 "3oJIY111Ca" C 

ft,18TOII 88 AOBOJll,HO BHCOKOll 8C'1'8CTBel!l!o;! 38r830B8HHOCTl,I) OCHOB

HO.-i npo<!newoA 8KCDJlY8T81.1HH llpH 11accoaoll DOC81118.8110CTH /H AOIIOJI

HH'l'8Jll,HOII llOCTYJllleHIOI yrneKHCJIO'l'H 38 Cll8'1' ,IIHXaHlllt/ CTaHeT Heo<!

XOAffllOC'l'I, perylUlpffOl'O llpOBeTPlmaHHII 88 'l8CTH B KoppeKTHHlC pas

wepax, coxpaHRDqJlX ypoaeH1, BJIUIIOCTH ll l.\8JIOCTHOCTH xpynKHX HO

eoo<Spaaoea11Hll. 

0l.lElf{A aIRJIIDPmYProB H OXPAHA flFlllEP. 
BoeneqeHHe a xoolll!cTeell!IHA o<SopoT cneJteopecypcoe H onpe,11ene

Hll8 HX wecTa 8 llpHp0,11110-pecypCIIOII IIOT8ffl.1)18JI8 perHOHa TPB(SyeT 

opHBe,IIBHllll HX K COIIOCTaB1910ll lll8Jl8 8,llllHHII H noxaaareneA 11opan1,

HO-BKOII0111NeC1111X 1.18HHOCTell I TO eCT!, K 8Alll01()' 3HaweHaT8JII> -CT0-

1910C'l'HOll ,flopwe Bupa118HM. B STOii CMHCJl8 cneneopecypcu DpeAC!fal)'l' 

K8'1'8l'OpHell BKOHOllfft,(eCKoll, K8K 38118CH caoeoefpasHOl'O <Jl!ll,11, tl'l'O 

A8.8T 803110:IIIOCTb coaepmeHCT8088TI, HOJ))l8THBHO-q>H,lll!'l8CKYIJ <Saay 

u a,fxfleKTHBHo HCDOJib3oaaT1> ee a coeJteooxp81!1!0,1 npaKTHKe. a Hac

TOllll\ee Bpellll T8KIIII <Saaa OTcyTC'fBY8T H 8TO H8 ll03B0Jlll8'1' 8Kl.leHTH

p0B8'1'1, BHllllal!H8 rapaH'l'OB 3aDOB8AffOl'O pelllMB. ne111ep-081111'1'Hl1KOB op-.

po,111,1 Ha Heo<IXO,D;IIIIOC'l'I, H8YKOCHHTeJil,HOl'O BHDO.r.HeHHJI CBOHX ~llffl1, 
8 llpHp0A00xp811H1,1M oprauaw np1mne11aT1> K q>H,lll!ll8CKOII OTB8TCTB8H

HOCTH Hapytll{'l'8Jtell pellY.Ma H 8pe,IIH'1'8J18II 38 noptzy II yHH'lTOll8!Il!e A8-

KOp8THBIIHlC 9Jl811811'1'0B IIOA3811KOl'O y6pal!CTB8. 

KcTecTBeHHo, t,('l'0 9KOHOIIJNeCll811 011eHKa Cll9Jieop8cypcoe He 110-

IIST H He AOJlllHa 38118H/ITI, 8CTe'l'H'leCKy1>, JryJll,'fYPHO-HC'l'OpH'leCKYJ), 

9CT8CT891!1!0-llpHpO,lllcy'I> H HH'l'erpam.Hyl) 8 l.l8JIOII 01.18HKy DO.~OCTH1 HO 

B wuororpSHHOII 3H8'l8HIOI 1.181111HX OeJ1!8p Olla AOJlllH8 Hrp8TI, 88A)'

ll\YI> pon1, H D0,11'18pKH88Tb ee C'l'OH><OCfflOll ,f,oplloll BHpWEeHHII. DepBHc 

nol!H'l1IH T8Koll 0(.\8HIIH OTAeJ!bHHX KOWIIOHeHTOB Hal(H Yll8 ,D.eJ181>TC/I no 

D81Jl8paw llyKoaHHH H Oo,q0.4HH. 

Heo<Sxo,1111110 no)J.'lepKl(YTI, HCT0plltl8CIIH-llpeXOAflll!Hll Xap8K'l'8p cne

neOHCDOJll,3088HIIR, aaorparHBa.aqero IOIOrHe HeyqHH8 H npaKTH'leCKHe 

cTOpoHH Hayqeuwi, 011eHKH H oxpaHH cneneopecypcoa. Kaa;n:oe H3 

3TllX HanpaBJieHHll JIBJU!9TCK CBIIOC'l'OR'l'8JtbHOA H8j"IH0ll npo<!JtellOII H 

HyJ11188TCK 8 paapaCSoTKe o61qell 118TOAOJIOrH'leCIIOA H 11eTO,lllltl8CKOA 
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3H.A < .. ~1-nrn P A3PhIBHOlli TEKTOHHKH B P A3BHTHH TIOA3EMHOro KAPCT A 
(HA Ilf>:1MEPE CTP ATEHCKOlli TIEinEPhI) 

TVIIHC, ffl '. 

0ARKM •• r~BBBlil <fla.XTopoa AU aoauooaeeu DOA&ewsoro aapcTa 

•a..■eTc• pa1pwaeu ~eaTouxa. 

Or -r•siroa■11ecaoro paapymeau ro;>B.IIX nopoA, paa11e m,eaaa perao

aa.a•m TeaToa••ecaax paa.aoMoa auac■'I' • paaMe l!l&B■e n0Aae1moro 

xapcToaoro ¢eeo~esa a opocTpB.BC'l'■e - • xapcToao11 paloae. 

lle. ~epsae spyca, Ja 1:0..t■'l&C'l'ao • pa111ep11 - a'!'O peay.a:•Ta'I' Tea

Toa1111eca:d cTa6uuaq■a ropaoro 11accaaa. 

Hanpa.ueaae ne~eu XOP-JIAOpoa oOyc.aou:eao aanpauea■u r..1DJLaX 

Tenoa■•ecux pa1..1oao■ • TPentll• llpOAO..W•H•I a.pot&&• sopa.itopo■ <n"p

uae~ Tenoa■,eca■e A ... esu ropHoro 11acc■aa. Taae aa toPll7 none

pe,eax ce,ea■I ne~epma: a:ycTO'I' UAD't 'l'&&'l'O■■•ecx■a TpellljllBJI • pu

zo-. ea. Y1118C'l'BJl>'I' up■ ■oaua:o■eBJDl 11>-'l'&qlCOBBIDC OCMKOa ■ 

•~op■uo■ nepeoopa1oau■a nonepe•aKZ ce111ead o6pymene• spoa.a• • 

c1-ee • tf'a-..e up• •oaaasn:o•esu ae'l'G•so-aane.ai.JUa oOpaeoaaea.a. IIo 

PBIAOMUI. TpeJIUlBP npo-•an. oe~e.py no.BellB•· BOAJI, qtf'O ..... If' 

• OCUAea•D ■a'flluo-11:aa:eAi.m oOpaao•ead, KO'fOp■a •ac'fo cocpe•o

T-o••- B ■8Jlpa&1e11XK 8'PU lf'8rfOD118CJUa CTpyaTyp. 

TexTOa■acm paepa"Hll• C'PPYK!rYP• c110c00clf'ao•u• ae ,o,a•ao ao,-

-noaena ll'OAle&ax ••PC'f'OMX nyno,r • ao 0.11• • • ......... e• ~ 

••o .... .,. •• 11:r: P•••~•e • u paapym:ea■e s upoqecee AerpBA~•• n 

spoaaa a CT&.11. 

I • BBEJIB!il(B 

OAS■• ■.a rAUBKX tasTopoa A,la BOB-DO&eeu DOABeMBoro aapcTa 

aa.raeTca paapuau TeKTO■■aa. OP Teaopoapecsoro paapymeeu ropBo: 

sapcTymtaXca oopoA, pa1Me~eau. per■oe&1•B.11X T&xfla■qeCJUa paaAoM.Oa 

•as•c•op ■- paaweui,ea■e DOA,881lHOrO KBpC'l'OBOro lf}8BOK8B8 B DPOC'PpaHC'PBe-

8 1:apCtt'OBOM patoee • 

3eaqea■e a poa• T8&TOB■&a Dp■ B08B&D.OBeau a paae■T- UOA,88JIBJIX 

aapCTOBHX aaa:ead o~~uaeecTBO a up■aaa'l'ei•ao. a~oro eoopoca aocay

... c a caoJa TPJAU: 11Borae cne.aeo.aora • aapcTo•e.1t11 /ford-Smart-Ewers, 

198), Kunsk;i, 1950, r.oaAaqxal, 1972, Hau, 1973, Kasc11>1oan, 1963 

k P.f1./. Ha a:p11>1epe oe~epaol c•cTelOI CTpneacxol ne~epa IOI apeACT&

•a 8881188■8 ■ po.a• OTA,ea~JUa C■CTBM AU~man•eaol TQJlTOB■ltK npa 

808B■SBOB88■■ ■ paea■T■■ D0Jl88IIJUIX aapC .. OBJilX D;yCllf07. 

TesTo•■•ecsoe paaa■T■a Tep■Top■a Chuo oqen• cAoasoe a. opozc:xo

AUO a aecsoa••n eTanu:. HeoTeaopoe■qecae teaw u•Dlllcsoro opore-

THE Dfi'ORTAJ!CB OF DISJUNK'l'IVB TEKTONICS 111 DEVELOPUEJ,"T OF UNDER_-, 

GROUlID KARST 

(On an Exemple of Stratenska Cave) 

Fault tectonics is one of important factors of an origine of un

derground kust phenomena. Lokalisation of underground ka?st pheno

mena in space-in kust teritory is depending on tectonic violation 

of rocks , on coutse reg~nal faults. 

Developing levels, theix kvantity and their xange ue the refle

ction of tectonic activities of a mountain r:iassif. 

The orientation of caves corridors is depending of tbe course 

important tectonic faults and leaks . The along profile of their is 

a reflection of tectonic ot tbe massif. A face of ttansverse profi

le is depending on tectonic oovecents leaks and faul ~s-. 

An influence of tectonics is a!l important deconstration on acre

ation of gravitation sedicents in undergtound katst caverns . 

Tectonic faults and leeks is exercising on secondary yrefotming 

of transvetse profile , e.g. dashing of ceilings and walls, a crea

tion of secondary filling. Ussually their ue a sources of infiltra

tion \"tatters into a cave and it is caus!ng teach, o!'ten occurence 

of a soconde..ry filling (cave decotation) , concentrated in course of 

tbis st?uctures. 

Tectonic diojunctive structures axe not only detetming of the 

origine of underground karat spaces, but futther actively are eY-er

c~si.."l.g o~ ~hei? ptefo?~ir.g s.nd their e~tllction. 

11ecaoe pacnpoc'Ppaeea•e, paaaym upocTpa&cTaeaa:y» opaeBT■poas;y • aaa

uaae /p•c . l /. 

K aaOo.aee AJ)&BB-■M up•B8.AltmBT TexToaaqecaae aoau mapxasawx a 

B8,JlBXroan IUOCKOClf'BI /MUllX cuoaoa/ • Oaa Bp8AC'PB .... l)'I' mapoue ,o

Bll C ••Te■caasol u:popaOOTKOI. aw:em.&IIAIIX DOPOA• K BD opuaaa.Bll KO

lltllll8 aepCTOBK8 ■CTouua, noaepxsoCTB.118 a UOA8UBJIB KBPCTO&we ci,opw:.w:. 

Boiee M0.10Jlll8 ..... l)'l'C. TIKTO&aqecaae pae.100 JX3-CB npOCTllpa&U 

C apYflil)I na.-ea■eM aa EB. 3TO Dp81UQ1119CT88BBO aaOpOCK. Pae.iowK OA•

llO&Oaoro apocTapas .... - cOpoc.11 co CUOBOK Ba C3 paCIIUlpeHll HQ cuo

aax 11:apcToaoro uaTo A,yqa a e AOAllBB Tw:ecaaew. 

CaMBe 110.10,AKO paUOIQI .... IOT llJ)OCTllpQIUl9 OT C3 DO CC3. apelllQ'~•

CTBe•ao co CUOBOM OT CB no B so0-so0 • 3TO cOpoca a saOpoca. Oaa 

ueDT nepaocTenessoe asaqea■e a sa.■OoAee pacnpocTpue■IDI B mroaana

ABOI qacTa C..oeQ.Q.soro pa• a no.10ce mapuol 4-5 ■.11.. DpeACTa&Ul>T 

••/ttaqecau, POA&ac.au, au:mcau:/ npeACT&USD'f a C..osaQSOK pale ceaepeoe upOJl0.l:S8Bae mTaTsaq,aol T&K'PO&■qecaol aoKK. JilxeDT aaaOo.1•-

nop.aTu ■ qaC'fX11BJ1) aepT■su••Y~ Dy.l.CattD>. haa CT&OUDBQU C me• p&OIIDIP8B■8 a OB& conpOBOK,AU)'l'Ca cyOoapa.u:e.1•BlDOl T8KTOB~11ec-

■-00.1: .. el ny.1•1aqael •9aR T8.TOUqeC&:Da ~ ... O'Ppaau■e apa BO■- QKJl Tp8111,l1Bald, )t&$U881Ul■ ~ .IOSUBIUl■ paaAOMp.■• a-ra 'P81tTOB■qec-

••noaeau 1po■1tDs■o-A•BJAaQ.■oama. o.oaepnoCYel a.apaaeaaaau.. a• •u. cacTeMa sa:Oo.1ee acex oTqeTa■ao oTpuaeTca a Koptoaoru pu~eta, 

110~••••.1aa np■ aoa■aaoaesu u.e•epma ellfad
1 

ocoouso ••~aep7oro pacmcpeuew noaepxeocTma. aepcToeo: auea■lt ao 7as&e • a rexaaace 

at~~ ■ 110pto.aora■ CTpeTeac•ol ne~epa, AoOmaBcaol A•A,Saaol ne~epY • uo-

":Y ~ !&ca■e pbAo- • aay11aeMOM. paloae aMel)'I' npoaoe rue'Pa- rax AJ>1ru D11'.BP • 
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PNc. I. PacaoioaeKNe nemepHol CMCTeW.Y CTp&TeRCROA neMepw B 

mTWTHNQKOI TeKTOa•qeCKOI aoee. 

Yc.ro&Hwe oOoaHeqea•a : I- xaaecTHaK•, 2 - HexapcTyDJtK.eca nopo

AH, 3 - mepw••· • Hll,ABKr■, 4 - T8KTOBKqecx•e paa.ro»H, 5 - BXOJU,I 

nem.ep, 6 - KOHTyp» DOA8ellHYX nycTOT, 7 - xapcToewA MCTOqHKK, 

8 - DOHOp, 9 - DOA88MHWR ROTOK. 

2. OTPilEHIIB TEKTOHmECKIIX CTPYKTYP B IIOP<tOJIOn!ll D0)13Elll!OT'O KAPCTI. 

2. I. Dpo.110.1.a11e npotu• 

Re•ep■u c■cTewe paaa■Ta a aoace pacmpeau aaaq■llJlZ ceaepo-aa

D8AKJD: T8&TOBaqec&a: paaAOMOa /mT.nQ;KU C■CTeJIS/. 

CTpyaTypeo--reaToaaqecne ■cc.ae.-oa&Bu noaeaa.a■, qTo a paAose 

BllllOo.aee pacnpocTpaHOHBII T91rPOH■qeca■e 7P&IQJlHII II P••~o .... C3-CC3 

npocnpuu co cuoao» n:pe■,q111tcTHBBO aa CB II BCB. Heoo.a ... oo pa~ 

ampu■e DleDT T9&TOH■qecx■a TP8.llt■llll. paa.tOMW CB-8 npOCTapB.Ru~ 3n 

C'Ppyaeypw Hax00,1ee apoaueaw • maHol qacTa CTpaTeacxol aem.epw a a 

06.ract"a Jl.06 .. acaol .tlAaRBOI neatepw • xapcToaoro upoeua Jlyqa. O.ee• 

MUO AUBIIX 118 ao.ryqua O CAOaCTOCT■ ■IBBCTIUKOB. 

no pacmapee■.1> • op■eat"■poaae n.o.-aelfB:HX xoAo• u a aem.ep&0I ca

CTo»o ■».111~u11 aop11,11opa Tpez ■anpauead /p■c. 2. /. 

Pxc. 2. rlAeH ne~epHOA CMCTeuw CTpBT8HCKOA newepw C T8KTOHK~ec

JUCWK PBI.IOIUWll K C peay.tbT8'1'811Jl CTpyx,rypso-TeJC1'0B■q8CltXX ■CCA9AO& 

auxl. 

YCAOBHYe oOOBKBqeH■s: I - 9 cyw.wepuwe A■erpeM.MH TP8DUIR08a-

TOCTK, TeKTOKKqecxn peaAONOB /S1-n/ K CAOKCTOCT■ /SSl-n/ 

x•aecTHaKoa. I .-111. cyM11apH1i1e A■arpaaou11 Hanpea.reexA:: 1 . - paa.10-

woa ■ TpelQJIHOBSTOC'Pll, II.- C.IOIICTOCTa, III . - DOA88MHII% nea:i,epHHX 

XOAOB. 

CTPYXTYP• no 8HII CTpyxTypew pell& nueo-ruue~ COIAUB 8H&qKJIW8 DOA-

88KBWe nycTOTll. O!oAe.tbBMe ■OpllJlOPW QJ'T no T8■TOH•qec&XM 'l'put&HeM ■ 

paa.10»& To.I ••o B oa:peAe.teBRllX ,.qaCTKU /OTpea■a:x/ • llOA8BllllW8 nyc

'r()ftl Dt5W'l.HO palBXTII DO cep■x cyOoapa.u:a.t•JUa: .. oapa.N.a.aaaa TIKTOB■-
ucux CTpyHyp, C KOTOpll»• llllOIUDT OCTplll yro.a 110°-20°/ • ,.npo

cxauauw• ... OJl&OI TJ)IUBII BB p.,pyrya. 

2. IIJ,CTOT» np1111epao CC3-C uanpea,aOBU. 3TO T■ae npe■lll,JlllOCHeBHO 

rop■IOBTB.1.BH8 aop11,Aopw. ReaoTopwe ■-eD'P poa111tl DOTOAO■• 8 60.1 .. ■:a

cTae c.1yqaea 8 IIOT0.1Jre Qt"q8T.1UH• apoaaOBBMe Ila.HUM. He■OTOp118 llO

PIIAOPII awpaOo~aBll pyq•ew aueo-T■eceaew. Hx wop¢ow:1Tpa~ecxaa. • .11op-

4Jo.zoraqacxu xapax'l'ep■CT■aa Oo.ree oecTpu. Hanp..,..eR■e &TU noAaex

lUIX IJYCTOT oOyc.roueso T8XTOB■qecuxa CTPYJr"PJP .... , KOTOpae ...... ._ 

n OCTplll yro~ c rAUlJJDUl CTp7a'7p .. C3 aanpaue■■L Do.11•-· rrs-
f • IlyCTOTII ceaepo-aaauaoro aanpaa.reau apeJt,C1'8.B.18Bll rop■IORTUr CTOT.11 amro trpOCT■pae■• 8 01.ElllPBOI C■CTelle. 11088 pacopoC'PpuUM, ... 

B1111■ xop11.Aopua c xapaa1'epaol awpaaeueol apoum • .ztoao.r•ao pacue- DptAll,lly1llWe. 

■eaaol DO,IIO■eol. K HOIQ' T■Dy D:p■Ba.A,t8llft auOo.aeo apylllllle DIIJlllPBJII r~u1111e HHOH■UCHI CTP7K'l'YP» /C3-CC3 Hanpauaau/ ■cno.auoaa-

DJCTOTM, &Ot"Op.we DP8JlCT&u.aDI' r.rueym IIPOCt"P8HCT88Bym CTpyx'Pypy ... 8 aepay1> eqepe.-• a.lOX'l'OBBW8 80,AHUe noTo•a: P••· aueo-raueQ, ■ 

CTpneacaol u~ep11 - •• 1Taa. 

Haapauea■e ITU xopll,Aopoa oC5yc.roa.ae■o auoo.aMU.K. pacupesaew 

Te&Toa.,.ecuz 'tptll;IUI II pauo»oa C3-CC3 aanpeuea■■• IIJ,CTO'fll n:p.,,o 

ca1•11 C PBCDDlpeH■IW ■ eanpaueH•eN aume llpMB8AIHHIIX TeKTOH&qecux: 

PY••I aueo-Taeca•ea, 6.t&ro,l■pu a pacspaT•.1>, ~"° coa.-uo aoa11oa

aocn .11r■-oro opoa■uoaeau ao.- a oopo.Q' ■ AUO ao11111oaaocT• apoaael 

ll xopoa■el Bllp&C50TeT• spyD.Hwe llOJll8MlU18 D)'CTOt"K. 8 ••&MDII C'flD.Ua 

•cao.1•1oaua. IH CTpyrrypa aaTOrtOBBlle 80,llhle DOTOD. .. 
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3. llyC1'OTlt C.B-B npOCTXPBBU. DpeoCS.aa,aQD'I' yaue • BHCOE&e, wau

.l(p■pyDll.lle •op-..opw. OcaoaaoA qep1'ol •uaeTc• u apyToe tt&.Aea•e a 

ee..opaa.aesa• He CB-B. KOpllJlOPW oCSpeaoro H&.UORB oqeBb Pe.AD. ()qeH• 

pe,AICO OB■ rop■IOHT&lbBY8 • OcHOBBU. UC"l'Ja 91'll xopll,Aopoe coe.Q,IIU8T 

OT~UbB'lte 8Taaa. B TBICOM c.ayqee OH• acerAa spyTOD8JUllllUl8 C aea.wy

TOM Dll,IIOBU B8 cs-a /pac • 2, / • 3'!• JCOPllAOPll XllOlDT BUllOBWllee pac

apocTpuea■e. Dpeo6..tSAU>T KpyTODB.,llUlll,ll8 xop-..opa C08ASBW1e &BTOXTOK

RIDflL BOABKM■ UOTOJCQlm. OpxeHTIIPOUB ■ %OJI, enx nycTOT ua.eepr10 oCSy

C.IOB.T8BS BB&My'l'OW D8,A8HU nepBOCTene.H.BHX T81C'l'OBJIQ8CXXX A••~~BICTWBBllX 

cTpy~ C3-CC3 aanpaaaeeu1 paCJDJ1pesae.w TexToexqec•u pea..1owoa 11 

TPeDULH CB opocnpanu. 11 yc.aoaeaaw• JU■xaT■BHKM■ cTpyrrypawx aaee-

CTUXOB. 

B.aae•e c.aOKCTOCT■ ea ttpOA0.l'bHK8 npo¢u■ IUI OTW8QUJI OQell.h peAICO. 

Xapa&Tep upo.zr,O..lbBlil npotuel no.Q,lellHlalJC nyCTOT CTpB1'8HCKOA Dute

pa 611.1 oc5yc.aoaaes '1'8&Toa■qecxol cTaGuaaaq■el ropeoro 111accaBa • 

CTpyKTypBHU 8.le.M8HTQM■• 8o epeM~C caoxoAeol T8KTOH1f.qecxoA oCSCTa

BOBZJl. B08HKK&I■ rop■80BTU:b8W8 nea:;,epaue aop■AOPH • Hx op■eBTNpoaxa 

oCSyc.aoueea CTpyK"Py~D . HauOBJlHe qacn Jl~epw B08BKKU& BO Bpe.Mba: 

'l'IXTOH■qecau JlOARaT•I ropaoro MBCCKB& . Opsee'l'&pOBX8 • DaA8Bae DOA-

881lBWJI: XOAOB oc5yc..aoue..sa aauyTow n.Jee■• ~ yr!~- nepaoc7e.oe.1u1KX 

'f8.X'l'OHKqecux cTpyx.-ryp, xoTOpu eam,,y'f O.auos ceaepeowy ■: nB,AeH■e 

88 BOCTOK . Cuon aT.U KOPKJtOpoB O..a1u.l DB,AeBU> a"PIIX CTpynyp. 

Do OTHOmeHU K CTpyxTypHKW 3.18M9BT8lil MW woaew B11,Ae.lKT• nonepeqBBe 

opo4tu11 paaeKTW ea: ILIOCJCOCT•x 88JIA'8CTOB&HU 1 'l'e&TOH■qeCKU TPe.DlKRU 

K paa.aowax, KOMc5HB8llKK Q.IOCKOCTel BOD.IBCTOBBHU a T81CTOHKqecux Tpe

m.RH • paa.aowoa Kua xx nepeceqee••• 

0..0CKOC'1'■ HBll.lBCTOBBRJU D.pOJIIBJl•DTCJI HS 4:opwe aonepeqaoro npo¢ua: 

p1n,1 B 88BMCMMOCTM O'I' ~oro 1 8 ltOTOpOII wec'l'e 00A88IUIOQ nycTOTW paa.tGM 

US Tpel!IJIKU Hm:OAHCJI /p•c • ) , / • 

TeKTOHIIQ8CK■e CTpyxTypw qe'l'ICO npoa&UKC ap■ B08HMKHOBeBMM nooepe

U■lt"OB B oOpymeBKlil DJCTOT8.X. 06yc.a:ouu• • eaopuua XO.El Jl8C'Ppy&-

b 

3. Dp■uepw nonepeqHY.X: npo¢ueA no.1taewuo nycTO~ ue TeK

TOHKqecxxx pae.tOMBX M Tpelll)IHSX. 

~-- C'l'OB a DOTO.llt"OB , qTo cnococ5cTBO&UO opeo6paeoeaHHe oepBKQBYX , JIHTEPATYPA 

BOAOI coa.Q.8HHYX1 nycToT. I . f803J1EUKMA, ff. A.: Ilpo6.1eww KayqeRBR xapcTa • npaxTKKa. MH:ci&, 

l<p.)'TODBASDllKe Tpem;KHY II paaJro»w opOJ11B.IRl>1'C• npeK;te acero ap■ oc5- Mocxaa , 1972. 391 c . 

p,Y1DeHB■ CT8B nycTO'r' . no no.torKII. TPeJI!.ftHBM II pea.1011&1i1 npoKCXO,Q,llT ocs- 2. MAKCKU:OBH4 , r . A. : Ocuoe11 1:apCTOBe.i:teeu. Tow I. nepa,w, 1963. 444 c. 

CKDJCa oo .. 011xo■ oopo,11 u au:uea11111ero Ooxa. 3. Tl!HTl1JJ030B, 3, K.: Kapc'l'osue oe111epH !'pyan. IIHuuepeOa, TOu11c11. 1976. 

Te■TOH■qecx■e CTpyaTypw , ococ5eHHO ~PeuQIHY, coocoOcTByM BTOp■q- 275 c. 

a:oe npeoOpeaosasae nonepeqa■KOB Taime B08HftKHOB8BN8W BTOPBQHlil xa- 4. ~KAn, A.: reueTXQ8CKH8 TIIDY ne~ep CJ!OB&lCMll ~ HX CBJ18b c peihe¢ow, 

DUJtRO-BSTeqnvz: nem.epHHX OT.1'.0aeea.l. no Tpeat)lH8lil OCSHQBO upo■CXOA&'l' 

ucJ!u•TPBitU D0A881111WX BOA B ne~epy, BC.18ACTBK8 qero BOIHJIKBl>T BTO-

.IHTo.rortseA • TexTona1toR. s1ovensky kras , roC . 

n . Osveta, 1lartin, 1973. a . J-lJ. 

p•qe11a oOpsaoe&Hu ea noTo.ue, CTOR8Jt • oo.ay. Oex qecTo cocp•Aoqe- 5. PORD, D. c., Sl!ART, P. L. , BYIERS , R. O. : The Physiography and Spe-

e11 DOA BTJOU CTpyx'l'ypaum. Iloaepe.ua1:1s. a Taxow c.ayqae upaoc5peTa»T leogenesis of Castleguard Cave. Artie and Alpi-

oqeu c,.oaayn ~P"Y• ne Research, val. 15, N 4. l98J. p. 437-450. 

Booe■uoaeeae r pa.aHB11•oe B11X o•,..o•eul oOyc..oueeo 11eTeec•aeol 6. Kll?ISKf, J.: Kzas a jeskynl. l'firodovedeoke nakladatelstvi v Praze. 

'l'PUIJIBOB8TOCThD nopOA, OOpymea•• CT8H • DOTO .. XOB opo•cxo,11u opea.11• 1950. 147 a. 

acero oo KPYTODBAIIJllllllll TpelllJUl811 u• aa oepeceqee•• pa,,.osoa. 7. TULIS, J., NOVOT111, L.: Jasl<;ymiy ai('stem Stratenekej jaskyna. 

Jtaa1t1>Hl:'l'XBRBJ1 Te&l'Oe■.xa a.aae'I' Ba aonepeq11we npo4>-u11 ao,q,aeMRoA. Oaveta, Martin. 1989. V tlaCi. 

DJC'l'OTK BO ace apeua ee paas■TU O'I' TP8GUIBHOA DO oOa&l~Ho-qeKeRTa

qXOBKyD C'l'QAU>. l<apCTOBOI DPOBB.I Ayqa - a:posu DOTO.IKB DOA88MHllX 

nyCTOT no T&KTOB•'l8Clt■M p88.101Ull& pa8H.■ro apoc'l'•P&HKS • 

Tea'l'OR■Q8CUe ,llU'ltl)BllT■BBWI C'l'J)yllTyPII ee T0.1'.ltKO oOyciou•l>'I' aoa-

B■XBOBIB•e DOA1810U{X IT,JCTOT, Mo OB■ Q.&'l'■BBO yqaCTBYl>'I' 8 JlX paBBKT-1 

■ RBKOBlq CDOCCSC'l'ayDT pa1pymeaa1 a ,11erp9A8QIO) Kpoae.ah ■ C'Pea DOJl8BK• 

BIIZ n•~ep■MX DyCTOT . 
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H30BP AJICEHHE CJIOJICHOPI IlEillEPHOPI CHCTEMhl 
(HA IIPHMEPE CT P ATEHCKOPI IlEillEPhl) 

TVllHC, RH 

eu...y cozpuea•• pa10opq■1ocT• a TpeOoaaau ADT&nsocTa cnueo

.aor•••caIX a.auoa HIBOIIIOZBO uoOpal&T• apynaym oeaq,epy •• OAKOM 

11epTeae. Os Ow a:o.a-y•u 00.1.wu•• Al• apaa7•••cm t.te.1el seyAoO-

HMe pa1111p11 . 3'Py npo6.ae.M;y w pesu.a pacoo.aoae■■u OTAe.1•Bwx .u:cToa 

n.aaea oo oape,ae..aeaaoaq 00.10:a.ea:wm. 

BepT■auuu ■ ropaaoaTu•au puu ... uaocT• D.OA••nia .a.Oapu

TO■ RIDOIBO.U9T a,oopaa■T• aee DOAle.MJIWe DyCTOt'K 8 apoes.qaa •• ro

P■IOHTU•JIYD .... aepT■■u•BJm D.l:OC■OCT• aa OA■■ ••pTea. H■oopaae

N■e uo.D1ol neatep■ol c■cTaa C'l'pneecsol auaepw 1111 pe...._. caocoOoa 

ocaoaaaa: • AOu.o.allllTU•na: .a■c-.oa 11.1ua. 

Ilp11M.eaml coocoO ■aoOpaaena ne1119paol c■cTe& CTpaTeuc■ol n.e

~tpa noa■o.r•eT 8 ADOoe apeJU. DO llOTplOBOCT■ IICTB.UaT• BOIDl8 .aJICTII 

a.aua, aono.auT• u o ■o••• 110ue: oasapyzeaawe llOA■•1m11.e DJ'CT01'V, 

a 1'U COO..llA&Tlt D.la.8.Jil a UTyu•BOll COC1'0aa••· 

Haoopa&ee:xe OoibQ.ax nemepHu CKCTew s noc.aeAHKe ro.ztM <51:Uo pemeuo 

HHO!'Op!i11K cne.aeo.oor....,. / Ffib7l, RaJman, 1980, 

• PJ>,I . 
StUIIIIII, 1980 

Dpx aw<5ope cnocooa •aoOp•euaa o acIOALI■ aa yc.aoewl, soTopwe 

C08A8lUl pacm:xpeaaeM • BIUlUUlll OT110CJ8Bllell DOA8eWJUIX nyC'l'OT M Taae 

TpeOoaaa ... , 11:oTopwe ww AAJl ••oOpaeeeu oeitepw co&Aa.t•. 

.J.aa DA8Ha netU.epw Ou ■aopu 111acmTaO ■eoOpaeHu I :500. 3'ro,- 11ac

urrac no.aHOCThl) YA0M8TBOpaeT Tp&0089HU> .u• uoop-•KU 11op¢o.aora

q9cxu ocoOeauocTel • OT.ao~ew■I oe.apw. Coocoo cocTaa.aeuu cne.ae0.10-

raqecxoro o.aua llli ycTuoaua TU, t1To eoawouo 11.aoOpaeni. ire TOJlb

xo aa1ecTa.11e AO ceroABeautero Atta ae11.epw a xapc-r-oso111 a.tB"to ~qa, e:o 

Te.ue • aea:epw, &0Top..11e OyJIJT oOHapyaeo noue. Tas.o~ Tpe.Ooauu, 

.a,yu:ie ~•ro o-rae"lalT caocoO np•coeAx11eau o-,..au•llllZ .a.acT011 uua no 

oopeAN.••~oM;,Y ao.a.oaellU - CQocoo np•coeAE1•ama: ~•cTOe. Cnocoo yx

.aa.au .1a.<:-?Oa o.aua awopu 'tu, tft'00.11 11.11 11or.a.■ a ~OM e:a.apaa.aeJI.U 

eu.t.,...H'f• •o•e ~•cu uaa,a no OO'tptC!lloc'T•• ~oua••--• /1t•p•■poa

•a/ .IJtC'fO• u.au• H6puo llO C■Q<:OO;r, ao aoTOpOlll;f llO&aO 1tapupo:aa;y 

q.aec:-'fa, Vua.a¥a .. a<:.TOB B.¥6paxa no c-nocoOy yuusx .1•c'N>e • •act

Te.6• I :50Q t'OQYA&pc'TiteU.OrQ •-,.&C'Tpa. Pae>1tp .UT• 500lt625 .... Au 

YAOC!cna Ill>• p"601'8 O>U ~IICT a.au■ pHA .... tB aa t 'I.CT• C PHMepoM 

250z312,5 .... llapupoeu, .U<:'fQa u1111a • •• yaopA,!louu• apu1.ae110 

""' p■oy11H 1 . Bee Ofllepw., I.O'tOp11• ~ XOTe.1• aaoOpaaH .. apllUelllbl 

""' ~oy.11.a,;,c,raea~D "'l)lU'Q■Ollttp•••c:aya ceT•. 

8 Au•••lme" -.Y&aR 6,uo pNft• noopaotue aep'Tuan■o 

pacuelteljB.M,8 DOA88WJ!.118 Q,)'C'rO'l'II,, KO"°pwe BUOJUL'J:C& H8 eecs.o.ai.xax. 

BMCOfl.U ~Q.. Hes.o"°Plil.9 ,ec.-.. ne:11.ep.11 11• C-TO.I.UO ct.l.O&l:I.M.&, 114'.0 U 

•• OAall .aac-r Oy111ara KU••• aeoOp•a._, •• 

A RSi'l'.ESE!lTATIOII OP CO!JP!.ICA'?ED CA'l'SS SYS'i'El!S 

A vast cave ian't possible represents in o~e sheet ot pa;,er tor 

holding or le;:iblelity ru,d or claiced detail or a •~eleological 

map. It was be to reach or big d1Jr;ena1ons, not good for a practi

cal use. This problen was solved by putting 1n order or individual 

sbee!3 o~ r.e.p by a certa.i:l system. 

The vertical and aclinal complication or underground labyrinths 

don't allol7'B representation of all 3peceo in a projection on an 

acll.nal or vertical plain 1n one a~etch. The representation or a 

coop11cately cave nyste~ ot the Stratenska Cave was solved by a l!le

t~od of basic~ aupple:i:ents aheeto. 

This using n,rr or representation or the cave systec or the Stra

teru!ka Cave is enebli.ng in an arbitrary title by ooQental Decessity, 

9~t!i.ng in new sheets discovered underground spaces and in this wa::, 

taJce It.SP in actu~l condition. 

.aKC'nl OAaaoaoaoro oOoasaqesu /wep&.Spoaxll/ c npaOaas.ol OylDI .b•, 

.o•, .d•. 8 naow c.-yq:ae IOI wozev no aepT•xua colA&T• Tpeoyewoe 

&0.l&qec,ao A■CT08 ■ B iotoe apew. ap■OBUaT• .l&CTK n.aasa DO DOTpeO

HOCT■ • Ta&ax oOpa•o• COCTBBl.8BB OCBO&lllile a AODO.IBaTe.t•BM8 .l■CT11 11.19 

BB /p■c . 2. 1 . l!aoOpaaan DOAltllllJIX XOAOB DpeAC!'IULUe!' OAJ(OBpe

MeB.lQ'O 00CTU08~ P81B8A&BBOCT■• ac.aeAC~e•e AUBelautx paOoT COCTOS

BKe ■IMeH..rPca. Iloa1'0aq roaop&Tlt, qTO B81'.0TOPMB yqaCTU llOAleMBIIX 

XOA08 ................... •no.-• o,ea• apoo.ae.itnauo . Ha OCBOBJDa .IJICTOX 

a100pa .... 11 Oo.lYDlBCTH c..ay-qaea ■uOo.aee pacnpoCTJ)U8BJUt8 DOAl81Ul11 

KOp11Aop11 t. nua. 

B Tes c.&y11.aax, xorAB BSA coOol .aeaaT eecao.a••o noAaeltJlla xoAo• 

B OCBO■BOM .l■CTe IU:Ua aaoOpasen ORIL co acel Ae1'&11tBOC1'1a». y .ZOAOI 

.a••-~ a.as:• ua mae, uoOpuelllil 'l'O.K•JU>%■"7P• TOBD..IIX .&DK&IOl • 

370'1' Dp0Jt9CC 110.HOpSHc.a 11.0 Tex llOPt no■a WB uoOpUllll c .... am.a• 

..... aepiJD1e lt0.A81DK8 JlyC"PO'l'lil. Ha •a-..011 .a&CTe a.a- xo.-. COOTN'PC" 

-,m.ero ypoau aoCpa&e- co acel A8"1U.aoc1'WI. Y ocT-uwu:z ayc'N>'I' 

.... u.a .... .au-.z. noOpaae..a 'PQ&wtD KOB.,,-P& 'l'Oa.Jta:lid .aaB.a.EIX 

c. 11eo6zo........,... uc~ O'l'ft'!ltOJI • aowepUlll ~oqes. ao.a:arcnra. 

3'to<r CllOCOG a.aoap._.•- -rpeOyeT coc,...,....., 11:eca.o.a.ma ..-oao.a.,_. 

Ha-re.a...a: .aac.'l'O■ o,&Ua&oaoro fo-p111ara, ao up:aal .IJI.C'I •• ocs......,e.u 

ao Ao.&fl■ a:p•Ac...._..on. ...oo.a,e mao aa:a -.coao .a~ 11CO--

xo.1t11. Ba •uo• aa.c:O'le oaa .. ...., ma:ao ya-.nr ao IIIIC~ ~ 

0- D C;f1118CTN-■-ll gp-,,pa'H'tOR apllMA8IDIOr<1 cm:u::ciC!a aoc5p

lUI& •au.ff¢& 'tO, 'l'rC1 IU:U ..._, llPl'CAOC-OG.I..J'. C:.OC: ........ -

a ropaeo.aT&UaoM. a aepT-aauu.o• aaapaue.aaa:. B ropaao•"l"U.ltAo• 
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P•c. I. Cxe11a yUQJlKH .axcTos ne~epKoro DABH& • apoexu•• Ha aep-

Banpauee•• H&OopoM npacoeA•HaTeAbBHX AMCTOB. B BepTHKU:bBOII uanpa--

uea•• ynopg,q,oqea•e .. OCHOBBICC • ,Q,ODO.aBKTe,11:,H.HX JIJCC'POB. TaKOA cooco(5 yse..-.qaTlio. Bee 80BH PB8A8.18BY BB 00..0Cll n.aoc&OCT.1:w• B8A8B81l.W.M nep-

ABC1' BOIIIOZHOCTh Y,AepuaaTh AO.lroe apeMJl cne.a:eo.aoraqecxal ILIBH B neaA•xy.aapao BB a.aoC5paaXTUlta,y:1> ll.lOCXOC1'11o. Ilo.aocw upe,ACTBB.1•1>'1' 

axTya.1bao11 cocTo•e••· caocoO yu&Aaa npNcoe,Q,■B■TUbllllX .a■cToa. Haque noacoa - yua,q;aa 

B II.lase xp011e xapxmelAepcxo: ABBHHX aaoC5peseew xapexTepwe 110~- .r-.cToe - pacoo.aoKeao a C3 qacTa palosa Tex, QT0011 KOKBO Oiu:o aao-

.1orJ1qecx■e cfi;opww DOA88MHJa nycTO'I', 88'flOXTOBHll8 a &.10X'P08Bll8 nem.epBlle Ope■•T• see DeDl&PII sapCTOBOro 11.1.&TO Jlyqa. B 118 aa.npauee•• c•c'l'&Ma 

O'P.IOJ18HU t rJ1Ap0.1or11qeCKJle JtUeRU Jl AP• OTXPH.Ta /MOSeT SOBQ■'l"J,Ca ea rpu•qe sepceylllta%C• ■ sesapCTylllUIXCS 

B A&a•uea:meM Byaao Ow.ao pem■Ti, •aoOpaease ne~epw ua sep"P•xu•- nopo,A/. 

sol uocxocT■• Paaq.aeeeHBOCTJ, ne~epw eepaapemae'P ee •aoOpa'l:eH■e Ba Ilpoesqu aa aepT■sui,sym 11.10cxocT1t cocTaueua a wecarraO• 1:500. 

OA■H .l■C'P o,-..ar• - npoesq•• H8 aepT■su•eyl> D..IOCSOCT •• 3,lleCh TOae Pa1wep11 .l■CTOB 250x400 .... 

Ou npxa•T OT1Cp11Twl cnocoo aaoOpaaeeu, KOTop11I y,AoaaeTaop•eT pu.,.. Bc.ae,ACTa■e ropaaoaTu•eol pacu:eeesaocT• n0Aae11.B1a nycTO'P ne~epw 

me BKCXSlaBBllW TpeOoean■•w. Cnocoo OCHOB8B ea •aoOpaiKeBU ne~epH B OTAU•KHX 80B8.I Ou np■eaT cnocoO OCBOBBIIX a AOD0.11UlT8.IJ.BJIX .lllC'l'Oa, 

• OTAe.ai.a.wx aouax Ba np■coeA■H■TeJ1bHKJ: .axcTox /no.aoci,•x/. Bep,px..... Kapsxpoasa AODo .. exTe.11,aKX .aaC'l"OB • aaoOpaaea11e a sax neIQepsu nycTOT 

S&lltBU n.lOCXOC'Pla apoexu•• yC'!'aBOB.18B8 B sa.npaueeu 315°-135° &Buoraqao cnocoOy llpXU'POKy np• COC"f'8N8B■• n.ae.soa. B KBS,AOI 8088 

IT. e. C3-J>a/ • oeeTca coOCTaeuaoe oOoeeaqea■e /M8pimp0Bsa/ .1acToa. IloJICII Del)'!' ao 

IleJllepKu cacTewa Ow.ae paaAeAeHa s rop■aoHT&1•aol npoeXIt•• sa ao- acex aoeax oA•eaxoaoe uowepsoe oooaaaqeaaa. HawesaeoPca T0.11tso aowep 

BIi. 14a so.aaqeCTBO WO&HO /npc.ae oawueau BOBKX XOAOB/ no BQOOHOCTJI IOBH. 
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Pac. 2. npawep xaoOpueH•· yqaCTK8 DlmlJ(pW B niaee HS OCHOBHO• 

lnv-18 I • 11ono .. u11Te.abH011 ... en /XIV-18b/. 

BIDl!e opaae)l8HIDlll cnocooow aao15pa••■o 17 817 w ooA,aeMB.am ttyCTO'I' 

CTpaTeacaol ne~epw • c eel cuaeu Ao6mlscxu ~e_paaaa n•~•P•, n•~•

P• Ayqa, nc■e A■epw, Boeac•a, 3ueae. Oaa uol5peaezw sa 57 ~•cTOX 

D.18B8 a Ha 32 ~NCTOX ltpOIXQ■■ Ha aepT■XUhBym IUOCKOCT •• 

JIITEP .lTYP .l 

1. l!RWJS, J. - sx!UVlNXK, :P.: Speleologick.l mapovani. !leskoalovenslcy 

laaa, xo~. 24 . Aoadellia, Pxaha, 197). 

a. 9-17. 

P•c. 3. Opawep a1015puea■a yqecTxa ne~epw a npoexq•• Ha sep

T■XU~HYm DAOCKOCTh H8 OCHOBHOK /11-22/ • AODOAB■Te~•eow A■CTe 

/II-22b/. 

2 . PltIBYL, J. - lUJlUB, P.1 Punkva a ;jej:( ;leakynni ayaUm T .Amatexal 

;jealcyni. Studia geografica 68, !ls.AV, 

Bxno, 1980. 141 a. 

). STtlWER, 0. 1 Atlaa der Dachatein - l1111m11tblhle 1:1000. Verband Ii 

terreiobiaober Boblenfouober. Wien 1980. 101 PP• 

4. TULIS, J. - B0VOTllf, L,: Jaall:ynny system S\ratenske;I ;jask:yne. 0a 

ta Waxtin, 1989. V UaEi. 

TULIS, Ju 
Bxezori 9 

052 01 SPI!l:!Jtl B0Vl Vl!S 
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PE3V JlbT AThI HCCJIEAOBAHH.51 <l)AVHhI TIEfilEP JIIOBHTEJihCKOl'I 
BHOCIIEJIEOJIOPH'qECKOl'I rPVIIIlhl - IIJIEBEH, B'hJir APH.51 

rAPBB. s. n. 

I! l :!Sl " :1.rte-nenc fl'i~,a C03Aaua ,rrf.irTe.'lbCKE-n rroc11e.rioo11on 1q~c1can 

rpynna 'lo;· :iy1:0~0Ac1tno1, BhTOil::. ::,TOro ro•:na,nn. Ocno:mnn "e."L ra
(ioT:..1 J':'OJ\ rpy~m.• 6,:.110 rccnc11oon11re r.ocT,rnon nrAo .. n P8Tep:ior fir.y
••~, f'e ott~'l'tn:an·30.•t1·r 1·. co.~Y\n1rem·e,. 

!" J •roH ,,0 3Jl(\t!C IP.~ i ao TJ03HOX0?-1'11 jleJy,ffL1'il!'Ni1" 11a:·o~ !)ll60T , . 

no«o·~--cp~11• ··a·1pt11tne•1'Nu~ mu c" C)'!\Y'"Oi1 vneon:,. rpou~ , .. nym.; ,~, 

\ coneJ1,yen u npnon~ llOl'QrY.110o"n~ l(Or'"OkOIIO r 3TOT 11.l\PT ll01t"03"110CTh 

oqpe:1e .. 1 n - · \!"'l'Op·.~ ii\r}'a3ue,wo , r ,· e111•n1·t'e ra ~ tiytTy n~ -op. 
!lo C) X :u·,,- JC" CC..l'l("l'Orrn..- C"'OJ.!~""'"1!'8 Dl'Jt".' ! Pl!l.thelintha,Hollus

ca, Cristacea , Aracbivij,1 Nir iapoda, lncecta u Chiroptera. 
O.n,1m 1•3 r"atPl!l:X JcVJaq, 110.. ei' llCJl'Tl'l'L' t{'ICTI, &!l"RC"1'Cr. rcc.r-e r- o::orir.1·e 

:t, .. 3JIY "8Ty'l■Y :,.a.-or-. ,~ 061-n:11•.,11~ tf!·:~;..y ·• 3n rTy .nery111·x ~: re 1 ,. 

r·\'. i,o.--iom•p n 60,. raro•.t x ne -·era.'=. 
~ t ql<!A,11nrae1>: oC>'b.Rm·n 3rJ1r.·:c,tl1·1·Ko>; nee no ·erL ·-.oTor t1 , , o, .. ,. 

«ono11n.1. »e'tyq1•x N.! IJh Te~-: e·· 1 3,i· ·10 .. ep. c 1"'10 ec"rco.:. 'i'pornol'ir-
0111,n·x m,oa. 

!! Jn ·1w•1e1wy xo1,y (''"f:IV'":"b 'l'fO N! l"OC} :-r ~~ 1pVPt' •1p:.·y t•68'T'} ·1,11oc L 

c ,opyr111-a- ,~y(i,11·-.• '" 1·:\:"'l·•ru-r l''!C':'!-'ryTan' ''N er c-:-p.-.1h.: r .·,n ... t\.' '-IO

rc r3yqc11 1-·11 n:)'l'(.\f'lOr .- rytr.-J. :lTf- oa~JJb''OCTb J]r.,a lll'.1-' '•03~- O&ltOCTh 

('r•·r:,T µ~a HC'D!J..~ 'Jt'.C.\l 1'f0r11Cl(roll'roe P "H nay1:-r r ; na eut,~Jo!T'ra .ana 
ro.uap, ,- . 

r ... n coJ.ra11 cne., eMorY'lecrP r ~y6 ror1 c11:-rtbHO"r ··0··1ra 11~~·.,o -
TC'::t1 rriiecroro TnopqecT-na •:0~0110~1 p rarn re"n'.I :111:•nf\ ;:l':\:1 1r1, 1:,.nooT1· 

Cpc;:n J. 0.'IOJ"O-.~J'. 

R 1981ro_;;y a ~eaea K nen;e]ll!OMY K.iy6y"6Ty.neaeu" 6wia C'i,:- 

'l,3Wl rpjll!Ia '.il\OCll0.il80JIOI'IIJI" .0CH05H8Ji [\0J1b pa60Tll 3T01l rpy .. ne 

OWIO IICC..1e.llOdaHll8 COCTaB Bll.D.0B ll811!8PHOl! •; ayHll II s ay1:ll,I B Ka])CTO

BWC pa::1011ax. LQ .. .D,He aTa rpylllla OTMa cel<Ull11 K l<JfY6y cne.,1eo.1orn

'18coey "Pa.:,alUl l.onoa" K Per.ioll!lJUIOMY ll9IITpy T8XHll'l8CKOl'O II Hay'l

!\OI'O TBO)>'ieCT Ja MOJIO.llelill/TI!'I: . .,/ ropau.a LJ!eeea. 

liaWI! IICCJl8.ll038H Ji OXBaTIHl8~ cesepo:;ana,il,lilie II ueHTpa!l!L8 

'l;lCTII (,eaep;;o;; oOJII'8Pllll ,KaTOplle aaXOJl.l),CJi \':e:,:zy Bpa'IBHCKO;< roooil 

,o6epa,:a:Ji p.;:yaaR ll. p.iiHTJ)l,I. II I'OpHOl! xpe6eTH Cpe.D,11oii CTapil roooli. 

HeM 000 o61!Jl11Cb 8 Ka])OTOBWC pa~oaax d KaTopwc o6Hapy:,eaH118 OKOJIO 

.oOOnen:ep, llS aTopwc TOJU,KO J->Ul!CCJl8.ll0Balil\8 B 611oc:1e.;:eOJIOI"A'18CKOM 

owoc;eH:~. 

11,s ·rpor,1lQ!/."li!JIHOll 1;.cay111,1 Ml{ H8!!11111 llJ)E!.llCT8fil\T8.'ill C8MbU 

5\aphil~nidaa II pT~eii Mi,Jjlleii Chiroptera , 

~ C8Mllll, :,a,coo6pa31W, / Crustacea / Mbl ll])O:f'li!JUI npe,ll.CTBBll-

1;{:Jlell !)a~pe.na Amphipoda II nQ.n.pa~pe.na Oniscoidea, _,.,1.:, uei;.ep M!l 

~ .. peJJ.CT.Te •. e,; II pa:;pe.na j\lllj)nipoda,_a a 3:13 IUUC ~ H3!ltll 

'{~hargua buresch\a a nen.eJ)l,I. J c.ne:.:a~030 o6Hopy .. llJlll aoawl Bl!,D. )],JUI 

._ayHJ;,, ..,c..;i•~pW! ,K:.l'l:OJ)Oll celt<i.:;lo B .. ~ece OllllcaHHR/ log . Baron P-/ 

JJ ..:;a-1->H C Qniscoi.dea ~ ycT8H03;Ulll llJ)eAC'1'8el!TeJiet 3w:r_OB 

cJ,alkanoniscus corniculatus Verh . ~8al~anoniscus ~inimus Vand. , 
• l V d Trichoniscus liicyphoniscus bureschi\f.:9_rh~BerQ~1-scu_s cap~eo us an ., . 

bureschi , a Tw<.:--..8 H e~ HOW,e JYlJi H.a3KB BijJl Trict,,on1scus 

~•revi ~" rpylllltl l'liriapoda ~ 11;:CJieJJ.Oa.'.J.111 -,pe.llCTa6:1Te.11eil 

0 ;moaChilopoda H. Oiplopoda .d cBSl3a cCh ilopoda bW Hall!JlH TporJio-

,esul ts of the cave fauna studies effected by 

an a~ateur Oios!)eleological group fro~ Pleven 

I:i 19, 1 in Pleven ( 3ulgaria) "as fomed a.-. a;:,ateur speleo-

lo ical group under the l eadership of the author of this repoti. 

llle object of activity of tnis group is t.ie study of fauna spe · 

cies i:i t.l:le caves , their clasei.ficatior and protection. 'l!le pre
se:it report will introduce che results of our studies , e.s 'dell 

as so:.e ,IUidelines of our future work. Apart frcun t.lte fauna 

oriented st~d1es, ~~e 6I"OUP ~eale e leo wit~ complex research of 
karat area s . 'mis cor:.tributes to the evaluation ot the pollution 

f ~ctors in the region and their inpact on cave fauna. 
Our studies include : Plathelinthes , ~.ollusc~ , Cr1st£1cea, 

AracbiviJa, 1 iriepoda, lntect? and Chiroptera. 

In•,estigatio:i of Bats (Chiroptera) is also a major ob~ect of 

our work. ·.:e have set up .?. decade on protection of bats a'ld bat 

colonies i : ulgariar. caves. 'lie have put !oreward as protected 
natural 9)ace:::: all cavea with bat co o:iiee a:ad also caves with 

a num·..:.er oftroglobi te St>eCies. Finally , \o:e coordinate our work 

d th oth•r opeleological clubs a;1d resear<:h i'1s ti tutes -or 

thorou,gh 1n.-estiga.tion ai:d ~rotection of the faun.a i~ our country 
!'his contributed to t '.e discovery o! two new f'or world science 

troglobio=tic species and five :,ew for - uigaria ende:"ic ayecies. 

.le !lave est~blished a biospeleolo3icl\l club to the re,·ional 

ce,-,tre for youth tech ,ical and scie ·1ti!ic creativity llhich is 
;;rier. t.ed r:1al:tlj' t O"-tt..rds popularization o.f t'hi::s activity among 

the studei,ts , 

6l!OHTIW8 Bll.ll. OT o.na Lithobius lfo i.,8"1lHOdO. L, bQIU'8]lOKBX ne-

l!l8p8X ld!IOI'O Dp0,ll.CT8Jll, eJldiOiplopoda .i.!N 06&ap,Y"'-""1ll '.por.110011. IITIW8 

wuwTyphloilus bureschi Werh.,Typhloiulus /T./georgievi Stras. , albus 
Apf e !beck ie l la / A . /trno"4&os is Veth., Brachjdes■us tadev i , Prodicus 

{; ce1,rnCarabidae a i.pe,n.6a;lil811e II \,pe.lU(oli Vrapoi_ I'OJ)e 1,1;.1 

HoCJ.111 Tpor.1106i!O!ITOJ:Olaoptera HO 811!8 He ll])O~lll apeal pecnOCT-

paH81111Ji a U8BTpall:tOll Ceaepao.t o.-0,u-apm1YCTSHOBWD.1 ~ Pheggo■isetes 

globiceps georgievi z.Kar~,ouvalius /Paraduvalius/regiaboriai Bur., 

ouv alius/P . /bulgar icusl(n u 

a Tell8P OIDICJ.Pa8T HOBaH .ll,,lJI Hay-,rn BHJ. ouvalius/P,/garevi. 

,l\oKBaMI! T:!K.,e HaJD!'l:lle BB.II.OB 113 Sous - Pan, , aathyscUnae -

Tranteeviella bulgarica Pretn ., Netolitzkya jeanneli Bu~ ,. ~etolitzkya 

jea nneli ■atroffi Jeann,,N,etoli~zkva aanekJ. J~• .. n.1.., Qa ~-
0

. 1 r 
y oe:c:aaaoo MIi. yCYraa<-!lM!l Z Tpor.11001101t,H.1>1X tJIIJli q~ •P u a 

HO Jcyl.ia.e>i '!TO sTaT rpy11ua et:te ae 11.cMe11.oaaH11R xopon:o. J,.o c11x nop 

l.!ll o6aapy-..wm 2?~pomooi,.ollT!lµX illl)J.OB,113 K~TOJ)!,18 ABB. 11081,le AM- l;lllyKII, 

Xl:\])Oill!X pe3y,1T8TQJl loll,( .llOC'l.'l!rm,. D.PII B.CCll.8,ll.O.B8!Ulll npe]I.Q'l8Bll-

T8JI8i. 83 ceWDB Staphili,nidae - 4110.3118 BIIJI.OB ll O.llllli llO.ll.Bll.ll. Jl,1IJl 

e;;T~3;{HII ~=ap:.11. 
0CliOBH8ll :,_e.,u, aaweH rpyilllli. /iWU!e'l:CJi a IICCJl8,ll.0Ba!Ui8 ~3HII 

.118'l'J"UIX MIIC!8il II lilt KMOHQ,~ llpQ,)"Wllll 12 neu.ep,r11.e 8C'?b KO/lOllllll 

Ji8Tyqal( Mlllllell. Ca',!Oi! IIHT8peo!!Ol! 8 3~ QTHOIIl8Hll8 JIIIJl/!8'tCJi ll8Bl8P 

"Lap~Te"HS oexa11oao , rA9 YC'lell~ ~~OB Rhinolophus PerrUID 
equinunt,.Ah ino lophus 11ehe ly i , ptyot is oapaccin i,fltyot is ■yot1s. ,.yot 1s 

oxignatus i "iniopterus schreiborsi ~ 
, a He.llaJleKO 113 ll8l4ep HaJCO)OITCJi II ?Bi!A Rhinolophus hiposideros . 

400 



tl 6MYil!HC1'il8 113 CJ!y'!88B neQ8p C J18'fY'l8X MU...8,1 'leJl0B8K <ITOu Hau:eli _,mj;i~·e.1;-c •. c,, )l8/i'4'e.ii:IOCTbl) I.ti upoei,.-ea pac:wip:JT! 

yHl\'IT();.a8T. ltzycTaHOBllJDI lllf'1,-0Jll,lllp0ilaT H8C8Jl8Hll8 0 nei..ep , r)le H8XO)ll!TL- IIIIT8pec MOIIO)ll'JC ,umeli " tlllO~i,8.,8C . .Or•·1 !I !!t{e:A ll,"1'11 COC,.(8:,IJHT, ..;pjll'!lY. 

Cl! Jl8Ty'IIIX l,lljl.81; , a Tru;...;e H8'181111 paSIICHUT8Jl1,H:,'1) paclozy no MeCTll1.I. rpyna 110 .:TOOH8 , II TBKIIU cnoco60'..I •w Il0'..'.0 • .OLI MIi ll3Y'{8HHli ll C0XpaHB-

.. .a 006LJ!UV.JHI )l8Kll,DY B Hll'IWIO C8H'i'e6pll B :.ru;i!ITY .ll8TY'{ill( Mli!L8H II IIJC H011 ~ill)'IIH nei..ep s· .oO.'ll'ap.·,i. 

KOII0HUII a 60.U'Bl)-:KllX nei:.epax. 
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Per. ileeT'l,p :.a T.ri'!'i.. • L.lloaeH 

.:nMeo My6"Po,a1:.n IJonoa" 



MAS·.1·~11CHT MESOSAURUS REMAINS FROM THE CA YES ROUND THE TOWN OF PLEVEN 

OAREV, 8 . "'° 

In 1984 the speleological group •Stalakton• from the town 

of Cherven Brjag fowtd in the ••Labyrinth" cave I east of the vil

lage of Brest , fossil bones of an unknown animal, which was 
indentified later on as mososaurus by the speleologists : Stoicho 
Breshveky- senior research associate and Vassil Popov-reeearch 
associate. 

The bones were in 2.n upper-oachstricht limestone deposited 
in the shelf aide of Rpicon tinental Sea which covered ::orth 

Sulearia. 
In a three year time two unique expeditions were S\•;ept and 

the specialists from different speleological clubs found a part 

of a skull with well-preserved teeth, 24 cervical and thoracic 
vertebraes , and two completely preserved shoulder blades. 

In 1986 the Direction of the liational Speleological Museum
BuJ.garia invited as an official adviser Academician Tatarinov -
h ead of the Moscow Paleontological Euseum. 

After an exeJDination of the fossil remains he confinoed the 
primary hypothesis that the bones belong to the predatory sea 
mamals , and susgested that part of them belong to the plesiosaurus. 

When the members of the club to the regional centre for youth 
;echnical and scientific creativity made a detailed mapping of 

the caves in the same region t~ey found fossil remains in another 
five caves. ' 

In 1984 a group of speleologists from the town of Cherven 

Briag - Bulgaria found in tha • Labyrinth • cave fossil bones 

of an unknown animal, At first they considered it a deer. Lat 

er on the fossil bones were identified by specialists from the 
Bulgarian Academy of Science as sea-dinosaurs, belonging to &he 

mososaux'a group. 
The bones were settled in the upper-most part of the lime

stone that: is to be found in certain regionsof Karlu.kovo-Kame 

nopolski karat district. 
The fo~oE tones of different groups of arumals give quite 

precise ly tl:,!> a.ge of thr lime-stones. 
The mastricht lime-stones had been deposited at the bottom 

of a shallow Epicontinental sea in a large quiet bay. This fact 
facilitated their comparatively good preservation. In addition 

the lime-stones had not been affectwd by the denudation proces -

see, as they remained in a deeper stratum. 
During the carstification of ~e region the galleries of the 

•Labyrinth• cave had succeeded to •cross• the fossil bones.It 
made it possible for the speleologists to fin: them. They are to 
be found 26 metres below the hexometrical level. 

Two unique paleontological expeditions had been organi~ed du
ring a period of two yeare. They were quide<l by the senior resear

ch associate Stoicho Breskovski and research associate Vassil 

Poppov ~rom the Bulgarian Academy of Science and a lot of paleon 

tologistB from the country took part in them. 
During the expedJ.tions close to the •Labyrinth" cave camps 

htd been built and supplied with electricity, food, fridges, T.V 

sete, elect~ic generators, etc. 
4s tile c,-,ve cuts perpendicularly the layers and this way big 

l !axCTpn:tCTime CCTZ'l'l{r O':' !l?303anp:oo 

, n ne:r2pa."'{ ftneeeHcuor o pernona-Bonra:ivn 
B.n. rapen 

D 19R,1 rrynno cneneo.,cron •·3 nerropnoro rmy6a •cTatte~--ron• • 
r. 'iepnen 6pnr nM·nT & nc'TX!pe • r.atiPpl'IIT• nocTOlfnee c. f pecT ~o

C11nL1n,1e ROCTr 11Cl'3B8CTnoro %rf'OTltOHOTOJJ0e 003:ire fLJJO 1·.nenT'!·~tr

poorumo CT.n, c. Cro"'io [pe.:ouc:a· r 11. c . r:ac,·n ronon ,·ai: H0303eop. 
frocTr. IH\XOllRTC1'" D nerxnO-t.ifl~CTPIJX(' TIQ!X 1'3DCCTnI\ODLlX OTn OX:.Clll'll 

r:-cnL(loaor qacTJ· n 3rrrc1<onn ·r:ePTMLJtO>i J:ope ~o.a.t. i\OTororo nn..,::o,r.r
n1·cb n ce " epnor qacn· Uonra.prn. 

r. Te 1tem!c Trex ·eT 61. .. 11· npo~eJ!etc· )"!l't'M&n: ·e ne:-r~n i:e :1,cTTCi"J'
•ufP i · crmneo.'lorr npc.ncTa.,pTcm· paJmrqn:..rx 1.nyf.on ronrt'r,w. cTI<p;.v11, 

qacTt. t1e;-iena c xoporo cm:,amrnn:.-c,~ 3yfanr , : ~ no3uomcn,· r.er 
r rryJJno,.· ttncTr , -;!cc '10JmocT!,i• co~rn.·T;,---ettc::i ""crcrrc:e .,,orraT·c~ . 

E 1!)8G flYl o~o,ocTno 'hr11:011a-1 .. 11cro ·H:neor1'flJYonn1ec·~or o J.tyJ.aft 

[o.nrnr1·n .,_ 1·rr~m r.o n::'4'.C~J c. ':'r:'l'ap1 "'!C .o·re--To:-ir. roc1:o :•croro 
nar:rorrTO.-'!or111ccKoro 1-73011 ofr·:ncn1,11 .1,1 1•onc y.1rb1·r;,;·1"01-1. 

I!o 1.eua oc1rnTpn ( ocrnMo x oc'l•at:.~on o·, ;10Ttep1n-.1 rtC!"·no1;a11ar.L
P.Oo 1-11:om·P q •;o ; ·oc71· npu»ar.JJc :n'.' r ry-nc :rr.-t(li; •. ~: t:o:-ccr;,:: h1·1;03;-~-

; OD , ;,~ c::~3&D 11rct1TTCF.OTtC?!1 JJ '170 tJflCTb J X :-! )"J'UCAre;;n~ flJI83!"03ll8ftOJI. 

ro epe>;a JleT?JJL1toro ·•apn•ponmn n 'le?'i'p 3Toro pnioar- n r. r.11e-
nene 611 .ITT:l 0611opp:enu eqe nnn· ner.e~ax (ocnnLme ocTnTm· 1.opc-
·l"x µ11!03unro, qneuaMJ cnenco.rtor1·qec1-wro 1cny6a ,:crnonrJtbHOro 
·•ell'rpa ~ ropoitc rnencne . 

flaws had been formed special grates had been placed above them. 
for a quieter and easi111r going through . '!he project was electri

fied and the ~orkin;l spots had been installed with a telephone 1 
link, On thevery field work the speleologists used specific drill 
ing machines (hil ti and some others). 

'lbe discovered fossil bones were immediately concerved and pre 
pared for their traefer to the Bulgarian Academy of Science ,espe 
cially the laboratories of the National Museum of llature. 

Usually the expeditions lasted from 10 to 12 days. 

18 vertebrae , 2 cervical vertebrae. 4 teeth. a part of the low 
er jaw, 2 ribs, 2 shoulder blades of the foreswimmeret of the me

eosaurus had been found. 
Similar bones were found in four more caves during the following 

speleological researches by the members of the speleoclub nRafail 

Popov• from the Regional Centre for the Science of Yautk - Pleven 

'!he area of their activities includes the villa&es of Dgashan and 

Gabare , District of Michailovgrad. In 4 metres heximetrical level 

in one of the caves near the village of Drashn similar bones had 
been found. 'nle cave was dioclasic from 10 to 12 metres 

In 1986 the direction of the National Speleological Museua in

vited in Bulgaria the manager of the Speleological Mueeum in Mos
cow - Academician Tatarinov. He mentioned that the district as a 

whole is perspective for the scientific researches of fossil bones 
but as the conditions for their taking out are very specific not 

on.ly skillful paleontologists but highly qualified speleologists 

are necessary. 
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The specific way of working underground and taking out the fos 

ail bones i s one of the few cases when speleologists and paleon to 
logists by common efforts have achieved great acientific results. 



KARSTIC AQUIFERS IN SEBES MOUNTAINS 

PONT A, George - MARIN, Con3t&nUn 

l. GBUIIAL DATA 

The area 1• part ot th• Southern Carpathian• and 1• ■1 tuate, on 

tho w-■hrn oiclo ot tho SurHDU llollllUiH (Pig.l). 

a .Ponorlci Cioclov1na- - Ohoba 

The aoUDUinou■ relief 1■ broken up by 

the Strei river ■Del it• right ■14.aatrem.a, 

under the t■l'W ot eo■e peake deaouuli.ng 1.D 

■tepa 'towri■ th• Hategulu.1 Dapreeaion. 

Tb• Sab11 uaait present• 41tfarent ■or

pholosto•l aapaot■, the l■T■lling aurtaoee 

b■in& predoainant to the greataat eztent. 

ID the Seb•1 11.aaatont area, the older 

Ponor korstie plateau Fi9.1 ero■ion pattern.a are OT■rlappad. by the ltare-
b8oJi to-Tecuri kors lic plateau 
tio pattern, with 11:a b1gh 4anait7 at typiul phenoaana tor • pla-

taau like; lill■etona p11'■■ant ,4.olinaa,o■Te■,poth•l••• 

A.bout 150 c■Te■ and pothole• in the Seb11 Kountai.Da are k..nown. Th• 

uin ones are Sura Kari, CiooloYim, Ia..-oreni and Sipot •• ca..-ee and 

Doaul Lilooorulu.1 and. Rlcb.1 teaua •• potbol••· 111 th••• long oavee are 

croe■ed b7 u.n••rground 11tr•••■ ,b1i.ng among the aoet ·1.mp•rtant: ot t:hi• 

type in Roai.nia,wbile po'thol•• are either a'ter inle't or iD'teroep't 

an uniergroun• flow. 

2.QEOLOGICAL DATl 

In th• area there are Pal1os111, ••■oaoio, tertiary aK Quaternary 

a1,1a1ntary toraatieu, that ba..-1 ■•U■orptu.o raok■ in 1:b• be ■1e. 

In the .lleeozoio ••poai t:■ aore Jun■eio a1ul Cretaoeou. formation■ 

ha..-■ been 11paret1d.Y1 ■hall pr1a111t: oal.7 the 01rbonat:1 fol"llatiou. 

2.1 .. Lian,t ■andeton•• 1 bioola11tic li111eton111,url li■111ton1■ end 

bioa.ioritio rook• (11-o:a:1 ;Aalen1an-OJ:tord.1an interior) 

fb.1■ 1■ 1 predoainantl7 o.arbonat• ■equenoe about 70 ■ wid.e,unoon

terMbly ilapo1•• o..-er the older a1tiaent•l'J' toraationa an• tbe ■ata

■orpbio ba■eaent ot the area. (Pop,1985). 

2. a.Kiori tic, bioaiori tio 1pallo1tl and. ned.ular lille■tone■1 bioli tic 

li■lriODI■ (0%3-th;OXtoriian -Titbonio). 

llfb••• &epo■ita are 100-150 ■ wide all appear on. two &ieti.Dot fa

oi•■ ra. baa1n-11ke 01:11 r1pr1■1nt1d -1.n11 b7 aiori 1:•• an4 bioaiori

te■ ad b. a r11tal one, r1pr1■1nt14 b7 red aioritio 11.aeatonee pro

babl7 oorr1apon'1n,g to the Tithonio,whioh oo..-er the 50-70 a w1.cl• 

reetal •••it .. li■e■ton11. In the lower part the■• li■t■tonea are 

l•o■l 4loloait1:114l. 

2.). UrgoDian li■a•tonea (JJ=!.2.if Upper Jun■aio-Lonr lpti■n) 

!b.e ■ata■orphio ba•nant: an• ••41.Mntary tol"■llltiona are UD00Rfor

Mbl7 01..-1r1• b7 an important ••• ot about )00 ■ rid.a U.aaaten••• 

fh••• lia11t1111a are lar1el7 aprud. ill th• area •n• praeent■ a n•• 

nriet:7 of o■rbonate atruoturt• be■rin« bioaiori11a 1 biepalaiorit11:e■, 

pelaiori.t•• ad their aparitio oomapon4lenta. 

2.4. Tb.a b■UJ:ita ooaplaz (ap2-algUpper 1ptian-llbi■ n) 

Tb• Upptr Jun.aaio -Lower Oret:aoeeua U•••t•11•1 are '1aoontinuoa

l7 oo..-ere( b7 the bauxite oo■ple:z,tbat appear un••r the for■ of N■• 

bo•t•• •t titferant •1a•n■iou, nryiq tro■ Wl.■ipitioant appaaran-

01■ to 800/500 •, e..-ar 20 • n•• leu••• 

!b• bau.zite o .. ple.:z 1• ••• up et • ooaple:z aa■ooiati•• af beu

UUo ola70 au h-titio ola7 oiHU-■• (Pop,1985). 
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lbout 500 • 1a th• total wUth ot th• aquUore ai tuah( ill K-■0-

1010 liae■toa••• 

Th• ory■tallin• formiati•n (pl■1iop1i■■1■,p•1•••••aiu■obi•t■) 

of preGA.abri■n. ••• ooutituta the iap1ra1abl1 blat■ant for th• kare

tio ■quiter■ ill the are■• 

the Strei nll•y penttrat•• the lille■ton• -:JIO.■■, •••ping to 400-

500 a,g1111ratiq tW"O il■ti.Ilct plateau■ t Ponorioi Cioolo..-iDa-Ohllba 

Ponor on the rigb.t ■id.a 111( BoJi"ta,-!aouri ,on the lett aicle. !be 

plateau -■r11.J:1a are ■ad• up ot ..-ertioal olitt■• where the karat ph•

DO■ana ill repra■ent:•• b7 to■■U oa..-1■ aH reok■l1'••• 

).1. fh• Ponorioi Oioolo..-ina-Ob.lba Ponor Plr■tio plateau 

The crounj wt:ara in thi■ area 11• 1D laleaian-Lonr O:ztoriian, 

Upper O:ztorUan-H t:hon.io an• Upper Jun■■io-Low,r lpt:iall 4.epo■i t■• 

On the graata■t: eztent 1 00..-ering about 45 1m2 , the Upper Juraa■io-

Lower lptian 11.aeatonaa art ■pr••• • 

In thia are■ 21 mllete and 14 kar■t:io ■prin&• ha..-e been poin

t•• out.Th••• ... 111ta are ton•• at the bouaUry between 11.ae■to

n•• an• 1■para1■bl1 olo■• toraatiou. th• ti■obara• ot tht ... 11,ta 

1• '1r1otl7 proportional to tb• length at the aubaari■l oour■e ot 

the ri..-,r on non-lcaratitie, are••• The aori lllportant '1■ob■rc•• 

are t:bo1t ot the nall•t• wb.oae wter• ptbar tro■ oryatalliD• for

■ation.a ■a• nry between 5-50 l/11.Tb• water■ ot the other anll•t• 

ooll1ot1d. troa Ke•osoio nen-karat:1f1e( toraation.■ ,aln7a preeant 

d1.ahllr1•• u.nclar l 1/■,with two tioeptiona, th• SOlriooare II --

llot (l-2 l/o) an( th• Lw>oa Obaboi nallet (J-5 1/a). 

the ftriation ••g;r•• ot tbt■• ilaohar&•• 1■ bet•■•n 5 aU 10. 

111 t:be 10111■ are 1.n J
3
-ap1 tor■atiou alld. bat:nen altitude■ of 

800 an, 1000 a ,are ilapo■•'• 

It 1• auppou that 21 nall•h ouppl7 4 ot tho 14 oprillgo.Th• 

na1:11■ ot tho•• 9Pri.ng■ p..-1■ tba m■e to tht ltar■-tio 9781;1■, which 

repre■ent 'the aain oolleot:or 1D the area. 

).11. !he Ponorioi -Cioolo•ina ou A.pl kar■tio gate■ 

Situate• ill the nori:b tl'D part of the lllla■toae plat:aau,the Pone

rioi-Cioolo..-1.na Uretio 97at,■ oolleot■ tht nter■ rro■ a aurtaoe 

about lo m2• 

!h••• h:,U'Ogaologio•l baain •• partiall7 oentoure• b7 the aune,-

1.ng aot1..-1t:11a (one in Ponorioi-Cioolo.,.im au A.pl ,Cieolo..-1.na U■oatl 

and Yale■ St1n11 oa..-1■ ,latar the ground.now 1M1• baiDg oo■pletatl. with 

'-71-tnoing experi,no••· 

Tb• oa..-e ie the ■eoon.d. penetration ill Bo■lnia,who■■ p■■Nga■ are 

•1apo■14 on 7 1m lan,;tb aDd. 170 • ..-artioal 4..e..-elopaent. 

Tho uoou iaportant oa'f'i ty ill th• 07ato■ io tho 1'alff SUDii oan; 

which 1■ 1400 ■ long.Th• u.n4lergrowul OOILDIOtion batnlD tbt t1PO oa..-•• 

baa bun pron( b7 '70-tnoillg uporio100a.~h• Rboclaain• B injooh( at 

t:h• •ownn:raaa and. ot tba Vale■ Sttnii oaYe baa baeJt 1.Ateroept•• 1.D. 

the right Uill aicl• rinr ot th• Cioolo'fim OU lpl Oa'fO (!able ),oxp.l). 

Situate• abo..-e the •in ou.tlet,the t:biri iaport.ant: MY• wbiob 

beloug■ 'to the ay■t .. i■ Cioolo..-1.m O■catl oa..-e,aituat■d abo..-, the 

•in outlet.R101ntl7 1n the oa•• a .. 11 .-tr■aa ha• been d.i.ao..-1r1(, 

that hll■ al■o b11n obtoked. with treoera,but the r■■ul.t■ were not ooD-



olu91Te,el tbou.&h the aurYeyi.ng Uta of the undergrou.nli GaY1 tie■ point 

out their beloD&i-Dg to the ••• Q■t••• 

Other two ... 11et■1!'rei Ptreie and Robului ere ■ituat•• nNr the 

CiocloTim reaurgence an._ it ia .uppc■•• tbat their •t•r• supply the 

••• collector.We suppo■e tbe N■e thing about th■ W1Clergrountl riTer 

1.Dteroeptecl in the Triaoioare po1:hole ,pleoe4 near the abo•• ■ention•• 

-llet• e■ well •• ritb tbe Noentl7 41■oo•ere• .-11et for■ed. at 

the botto■ ot • w.apen•e• 4.oline,tlispoael on the left ■1•• ot tb1 

• Ponorului nlle7. 

Thi ■iniaa aYeNgl d.i■obarge ot 1:be 8'Wll1t• wbioh .uppl7 the 

qstem 1• about )0 1/■ and repr1a1nt• 4~ ot tb9 ■ulti-:,1arly ■Tera

go ihobarge rob ot the CieoloTilla apr1Jl& (125 1/a). 

).12. Th• Tale• Cbeii laratio Sy■te■ 

Si tuat1d. 1D the northern part of the Obaba rtllag1, the Vale■ Che11 

o.■ Ye outlet d.rain.a the •tere ot tb• La Zlpaze a1.nkhol1.Th1 surtaoe 

ot th1• h7U<>geologioel bHin 1o about 8 m2 .!ha enrage ,lioobarga 6t 

the re■urgenoe 1■ lo 1/■.fbe area a■ not oountoure, b7 1xper1.IHnt■ 

with tracer■• 

}.,l). !he Sun .. re kar■tio q1rte■ 

!1H Sun .._re o.aTe reaurgenoe ia aituated. at tba baei■ ot the Pono

rioi CiooloTina-Obaba Ponor Dr■tio plateau.The •in flowing direotion, 

tectonically oonh-olle4 b7 a IE-SW fracture oontoured. a subterranean 

a.art ty 6700 ■ long and. ♦405 • ••rtioal de•elopment.Th• up■trea■ eucl 

ot the o■Ye ia l:,i.a« al • 20 ■di•l•••l■•nt u.nder the Pund.lt\lN. Pono

r\ll.u.1 ai.nk bole.'!be •ubt:erranean oonneotion between tb• uin -llet: 

ot the Q•t:•• ancl the resurgence, •et•nllD•• in t:be pa•t:: by ■tu4iea 

repri.in,g the rat:e U.obarge nriat::iona at: •ter inlet-outlet,now 1■ 

oontll'lle4 by tba one aurTey.('hble J,•:si,.J) 

'!'be tact that the Yu.ndltun Hobenilor pot:bole ,which 1■ an nter 

inlet belony to tbe oyna■ we pront by 11.D .. Hreaou (1967), by • 

traai.Dg !%J)•ri•no• tritb fiuereaoein.fb.i• t:e■'I n ■ repeated in 1987 

by G.1'011h, with ).5 kg ftbota■1110 B tbat t14 not appur ill the Sura 

llare outlet. ('■bl• J,esp.4). 

'!be aeoond. experi■eat: tr1 th tNoera n• oarri•• 011t in the UD&er

grou.ncl •trM■ ot Doaul Llo1orului pothole.The tNc1r •• iDteroeptecl 

1.11 t !.Je a aid.eatrea■ ot the SUN Mare o•••.(Tllble ),op.5}. 

lfb• aYerage ti•obarge ot t:he ... 111ta 1• 5) 1/a,whioh r1pree1nt■ 

• peroenhc• ot )5"· 

Tiry olo■• to the SUra .. re reaurgenoe •• notify the pr•••no• ot 

a epr1Jl& 011 tho l•tt oite (Oauro Prln\oanai ) an,i tbraa apru,ge 011 

the righ ■t•e.!ht O.ura l'rt:aio■nei o••• 1■ an outlet o■Yit;y 1200 • 

lon.g, with an aTerage ileon■rge ot 2 1/■• 

)00 ■ •owu.-trea■ ot the ent:ranoe ot the Sura •r• ca•e,on the 

risht: aide there are ) karatio apringa,,1■po1e4. on • 15 ■ ,1atanoo, 

baTi.Dg a 0U11ulated di■oharc• of lJ-15 1/e.Tbe aYer■ge t:1■perature 

of t:heee ■pring■ 1• ♦16°0,whil• the t:e■perature ot tbe nt:er ot 

the uiD riTer 1■ b1Ween +5°0 and. +14°0.A.oo.ori.illg t:o the tempera

ture Uta it ••••• to be a ■epaNted aquifer bnring ■ubtber,aal 

.. ter■• 

J.14. Tbe Cooolbea k:ar■tio g.-t•• 

The Cooolbea (Sure lliol) reeurgenoe 1• t:ht ■ajar 4.i■oharge of 

the ■outbern halt ot the PoAorioi CioolGYi.Da-Obaba Pen.or karatio pla

teau. Si tu.at•• at t:he oro■■ing: ot two -jor fraoture■, t:he N■urcen

oe 00111■ out fro■ 125 ■ long oaYit:y". 
COCOLBEA SPRING 

Tracer: tn•EOTA 359 
Tb• aul. ti-71arl7 •••rec• il110barge 

lnJethon dote : 12.07.87-1S.OOPM of the oaTe ie 50 1/a •• tbeor•-
Lola IV s.wolll!t 

Uoally it 1o suppliet by 11 --

ll•t:•,41■po■etl along t:be twv fNo-

700 t:urae.Tbe omn.tl•t:•ll 4.i■cbars• of 

tbHe awllet• 1• 10 1/o,wl>iob re

pre•e:mt• 2~ ot the Naurgeaoe ,1aobar11.lfb1 -llet:a are oonoentra-

h,l ill tw poi11to1La.11Ga Obabai aat Lela Yallay. 
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!be teot: th.at all th•■• ... 11ete beleq t:o the Cooolb•a resur

gtAOe 1■ h7Potb11:1oal.Onl.7 t:hree eiperia•nt■ w11:b treoer■ baYI been 

oarri,i4. 1ut:,1ne with tlu1r1■oein anti two with In-BDTA..The fluore■ceia 

•M oae ot the In-BD7.l ezp1r:1■1nta were oarrie4. out in the Lola aiu 

hole (!able ),up.6;Pig.2) ,wl>Ua tho HHl14 ill the LuJ1ea Obabei --

lle1: correapood.ing 1:o t:be poi11t na■•• Solri1o■n. (Table J,e.zp. 7). 

).15 V■l•• lui Ion Ur■tio gate■ 

L7ing in 1:be aou1:heraoat part ot the li■e■to.a.e are■• the reaurgen

o• ha■ an ■YH"'Bge diaoharge ot 0.5 1/■.Tbe •in part ot the ■treaa 

oo■e■ troa 1:be H■e •••• perennial ri•er,aituated. ab••• t:he o■ Te. 

).2. The Boji\!-Tecu.ri karatio plateau 

Thr kar■tio aquifer■ in tbi■ area lie in Upper Jura••ic-Lower A.p

tian depo■it■ (J3-ap1 ).'!he plateau 1■ ■urroUDll.e• b7 Yertioal -11a. 

At the baai• ot tb1■1 .. 11■ 1:here are t:wo •Jor ■pri.nga,Sipot a1ul 

I:aToreni.!heir .. ter oo■e tro■ 9 -llet■ ooncentNt•• in the north

ern halt ot the 11.ae■t:one area and. ar■ di■po■ed at 1092-1221 ■ alti

tud■e .. The re■urs•=•• are ■ituated between 817,4 ■ and )50 ■ altitu

de■ ,wbiob generate• • poa■ible de•elopaent tor th• ltar■tio aquifer 

oa 400 ■ ride. 

The Sipot aU lzYoreni re■urgencea geneNt■ two Ur■tic ■71rte■■ 

fto•• li■it■ re-■in only partiall7 known up to now.Tb• geolegioal 

a.n, a.a Ye aune7i11& allow ua 1:o ■u,ppo■e that the •Jori t7 ot ntera 

in the plateau are drained towria Sipot (Table ),e.zp.8).Tbe l:aYoren.1 

r1■u.rgence drain.■ an iaportant ■rH ot li■eatonea wttioh ... l••• 

re111e1rohet,trher1 nter inlet would be tind. out. 
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!!l!!!....! !able 2 

allc:r..,_ • .:.Ot"-'t"'h"'•-=-!P"'r"'i"'ng=•-•~n~t~h~•--~P Br.at the ... 111te OD the •e 
l.Cioolortna i. Valaa SUD.ii 20. Sparon\ai 
2.Reaurgen,a Ponorici 2.Ponorioi 21.Lola IT 
J. izvor ). !rei Piraie 22. !aiul Lilli& 
4. Valu Choii 4.Ponor Bobulu.J. 2).!lul tlrl !UJ1d 
5.Solri1oara 5.Pw>IIUura Ponor 24.La Stina trlznitl 
6.Baloan 6.J'w>dltura HobeD.1 25. Valu ClellJU 
7 .Sura !Iara 7 .Ponor 911ape11dat 26.Rlobi \eaua 
8.Sura !Iara uonh 8 .Ponor ill dolinl 27.Clenjii II 
9.Sura !Iara anl 9.Lllll08 Ob.ebei 28.Ponorioi II 
lo.Sura llare nal II lo.Solr11oar11 I 29.llrl D11110 
11.finttna Sooilor ll.Solri1o■ra II JO.Ponor te■porar 
12.Cooolbaa 12.Solrito•ro III 
l).Plrl J1u■O l).Baloan I 
14. Vale• lu.J. Ion 14.Baloen II 
15.Sipot 15.La ZlpHe 
16.Deasupra l:aToreni 16.La Tiu 
17.La SUnl 17.linUna Sooilor 
18. I:a•oreni 18. Lola I 
19.Hrl -•• 19.Lola II 

!able ) 

with tho re•ul tee ot the tNiOi!!!j •!E•riaent■ 

llr. Ill,jeoUon A.pp•aranoe Din. Dial••• Q Q Q !r.tiaa y 

201nt :point llll • 1/a 1£• l!iik:5 h 11/h 

1. Vale• SUD.11 Cioolnilla o.l 10 5 108 ii,~ 8 37,5 

2.Cioolortm - Oioclo•i.Da o,5 loo o,2 125 l kc 
UooeU lhod.B 

J.l'w14Uuro Sura -■re ),o 4)0 50 150 lluoro. -
Ponornlui 

4.lul1ditura Sura Mare ),J 518 2 150 lluorH 14 250 
Robenilor 

.• ·),5 
? Rbot.B 

5.Doaul Llo1or,,Sura liar• o,2 loo 1 150 lq 
lbo4.B 

)2 7/h 

6.Lola IV Cooolbea ),75 486 e ,ol 60 )5 g 
111-Bll'!l 

17 220 

Cocolb•• ),75 486 J,e 80 l kc 264 14 
Pluoree 

8,o 50 
!be reaul\a 

7 .Lllll08 Obab1i Cooelb1a 4,5 )85 ~B~l DOt t1.D.1ob 

8 . Ponorioi II Sipot: 2,0 328 111-BDTl-Wot 2ubliab 
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GROUNDWATER 

LIN POROUS FORMATIONS 
c::JexTEHSIVE AHO HIGHL y PRODUCTIVE AQUIFERS. 

LlEi]grove ly or sondy olluv,ol dc.?pos1ts 

LJ LOCAL OR IHCOHERU,il AQUIFERS 

Qffla. rockslidt deposits: b.LartdSlip deposils: c . eoleoreot.s Iulo 

C§J terrace deposits 

II IN KARSTIFIED FISSURED ROCXS 

~urgo n,on llmneslones 

jox-thlmicr1tic limnulones 

~l,mneslonu and sandy limntstones 

Ill.IN FISSURED ROCKS 

llIIIII)exTENSIYE ANO HIGHLY PRODUCTIVE j.QUIFERS ,OFTEN ONLY IN GREAT DEPTH 

~1.ondslor,es and c;.ongtomerotes 

~vroywocke and morty hmnestones 

~sandstones and potym,c.tic c.ongtomerotes 

~gro,...ack~ and cloys 

~grayy,acke and quartzi:u conglomerates 

Qupotymu:lic conglomerates 

~ LOCAL OR INCOHERENT AQUI FERS 

~cloys and sands 

~polym,ctic cong lomeroles 

IVREGION S GENERALLY WITHOUT OR ONLY WITH LOCAL GROUNDWATER 

~AT SHALLOW OEPTI-\SUT DEEPER AOUIFERS MAYBE PRESENTED 

5J marlstones 

u=J melamorphie eryskl.Uine rocks 

~ EVEN IN GREAT DEPTHS 

I ,gn I gneisses grun,t es 

V REGIONS SUPERFICIALLY COVER£ WITH LESS PERMEABLE LAYERS 

~ 
~ bauxite 

--geologieat hmt 

---·- l itholo91col lim1I 
........ d,seordanc..e t.m,I 

--in'1'erte faull 
-

3
-verltc:al fault 

-=--diree11on of groundwater llow established by 
tracer. l · n,.01 test 1n table 3 

- - • hypothetical direction o f 9roudwaler flow • ©00' spr,ngs:~101/s disehorge.4-nr. ol 
spring 1n table 1 

.. , ~1 - 10•100 peret'lnla l stream <8 \83 mean onuol runoff 1n m
3
Js 

:,'"' • •. in termittent stream 

POHl,Otorg• 

InnUutul •• Ooolog:l.o 11 
Geotisiol 

e1:r. Cara11.••b•1,l 
Buourotti 
ROIIAWIA 

,,,- cuorry 
fl mine gallery 

0 well 
0 fouille en"e 
I water inle t ca'1'e 
V po1hole 
, \IW'Oter inlet pot hole 
i 5 perennial sinkhole 5-M. 

of Sinkhole U'I table 2 
i temporury sinkhole 

CO"I! passages 

IU.BI•,conet■n11.D 

Iuti tutul 4o Spoolog:l.o 
•Bll.11 l■aev1,1• 

•n.Pr,ao■■l,11 

Buauntti 
RcaA.nA 



COMPUTER SIMULATION OF THE KARSTW ATER LEVEL CHANGES IN THE 
TRANSDANUBIAN MOUNTAIN RANGES 

CSEPRBGI, A. - LORBBRBR, A. 

The protection of the coal and bauxit mines situated in the 
Transdanubian Mountain Ranges demands the decrease of the karst
water level. In consequence of the growing depression cone in the 
environ of the mine water extraction, the water pressure decreased 
considerably throughout the reservoir area. This process caused 
the desiccation or the reduction of the water discharges of most 
the karstic springs. 

In order to protect the existing karstic springs and predict 
the pressure changes a computer hydraulic model of the karstic 
aquifer was made, The data base contains hydraulic para.meters, ab
straction data, karat spring yields, meteorological data, and the 
measured water level data series of the observation wells. Consid
ering the correlation between the measured and calculated water 
level, the model is suitable to the prediction of the expect
able effects of the planned karstwater abstraction. 

Die Collputer Untersuchun;;- Uer Ver!nderungen des l(ar~:.uasser

niveau_s ir.t Trans.!~nubischen Xittelqebirqes 

Auf dem Gebiet des Transdanubischen Hittelgebir:;es 1st 

es notwendig die Kohle- und Bauxitbergwerke gegen die Was

serienhrilche zu schUtzen, uni! die Karstwasserniveau zu sen
ken . 

Hit dem Wachstum des Depression-Trichters im ur..:<reis 

des Bergwerkswasserzuwachs geschiet ein Niederdruck :::ieztig

lich Cer Speicherung , und das verursacht die SchUt t t::"lgsa!mahr.te 

der Quellen, stellenweise das Austrocknen. 

I;:i; Schutze der Karstquel!en und zur voraussicht der 

Druckveranderung haben wir das hydraulische Computer-:-1uster

exar.:1:?lar der Hittelgebirge-Karstwasserlagung angever:.igt. 

Die Datenbasis enth~lt die hydroloqische Parameter C,es 

INTRODUCTION 

Most parts of the coal and bauxite deposits of the Transdanubi
an Mountain Ranges lie under the karstwater level extended in the 
upper triassic dolomite . The protecti on of mines demands the de
crease of the karstwater level. Because of the increasing environ
mental impacts of the karstwater-drawdown of mines at the end of 
the 1960-es, the discharges from the main karstwater aquifer sur
passed the dynamic recharge . The regional karstwater level observ
ing network established at the same time reported this artificial
ly influenced situation . The decrease of the water pressure ex
tends to the whole reservoir area . Due to this decreasing pressure 
and water level considerable part of the springs and even drilling 
wells become dry . The decreasing water-level has reached the un
confined karstic regions and the effect was increased by the low 
values of infiltration in the last decade .The effects of the large 
scale dewatering of the mines necessitated hydrogeologlcal model
ling of the karstwater reservoir of the Transdanubian Mountain 
Range. In 1987 we began preparing the detailed model concerning 
~~~T~~;r. at the Research Center for Water Resources Development 

THE PROGRAMME FOR GROUNDWATER MODELLING 

The hydraulic computer model ls based on t he subroutine written 
by Dr . F.sz~kely for the calculation of the unconfined transient 
flow . The developed numerical method combines the advantages of 
the finite element and finite difference methods, so that the ex
actness of the solution approximately achieves that of the analy
tical solution . The p r ogramme is suit able also for the investiga
tion of the water level changes of multi- layered reservoirs, but 
in the present model we only calculate the level of the upper
-triassic •main-karstwater• reservoir. The aquifers of the cover
ing formations the Danube River and Lake Balaton foming the bound
ary of the reservoir part represented by constant water-levels . 
The examined a r ea is shown in ~ 

INPUT DATA OF THE MODEL 

The hydraulic parameters and other measured data used by the 
computations are: 

transmissivity T (m2 day- 1 ) 

vertical l eakage factor b {day- 1
) 

storage factor S (-) 
water-level at the beginning time H~ {m.a.s.l.) 
water-level in the covering layers Hcl (11. a. s .1.) 
series in time of the output of water O (m

1 
day-1 ) 

infiltration data series{I/m> day- } 

Speichers, die Zeitanc;abe:-:. der Wasser- und Quellenpr:,d:.;k

tion, raeteorologische Angaben, sowie die gemessene :>aten

sarhr.llung des Wasserspiegels in den Beobachtungsbrunr.en. An 

Hand der Korrelation, - geJ1essen und gerechnet zwisc'.'.'l.en den 

Wasserspeigeln, - 1st das ~odell brauchbar die vorat.:ssicht

lichen Wirkungen der geph.nte:1 J<arstwasserproduktior. i::i 
voraus anzugeben . 

A Dun~ntUli K<Jz~phegys~g karsztvizszintv~lto:.:.isai:-.ak 

szii!lulcici6ja 

A Dun.1.ntUli K<Jzephegys~g terUleten lll!v6 szen- es bauxit

bcinycik karsztvizbettsres elleni vedelme a karsztvizszi.nt sUly

lyeszteset teszi szUksegess~. 

A bcinyavizemelesek kBrzeteben kialakul6 depresszi6s

-ttHcser n<Jvekedesevel a tarol6 egeszere kiterjed6 n::•omas

csOkken~s ment v~gbe, ami a forr~sok jelent6s resze:-:ek ho 

zamcs<Jkken~set, helyenkent elapad.iscit okozta . 

A karsztforr.iso i<. vedelme ~s a nyom.isvciltozasok elc5re

jelzese erdek~ben keszillt a kOzephegysegi karsztviz~!rol6 

sz~mit6gepes hidraulikai inodellje . Az adatb~zis tar:.3.lnazza 

a t.irol6 hidraulikai parametereit, vizterr:ie1es1 es f:,rr.is

hozam idc5sorait, meteorol6giai adatait, valamint az eszlelc5-

kutak m~rt vizszint adatsorait. A m~rt es sz.imltott viz 

szintek kBz<Jtti korrel~ci6 alapj.in a modell alkalnas a ter

vezett karsztvizter::ielesek v.irhat6 hat.isainak el6rejelze-

3~re. 

The computer program - written by FORTRAN 77 for IBH AT - cal
culates the piezometric water-level distributions for the end of 
each time increment starting from the situation measured at the 
beginning 1970 {~ and uses the mean output and infiltration 
data of the time intervals. The time increment can be varied be
tween 1 and 12 months depending on the grid- dimension . Using, that 
the data series of the larger water- yield sites and springs are 
store d in packages of one month duration, the karstwater level 
changes within a year might be also simulated by the determination 
of monthly infiltration values . 
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All the necessary data are stored by a computer-data base which 
enables us to apply grid d1-mension of lOxlO, SxS, 2x2, lxl km . By 
the more detailed division we are abl e not only to adapt to the 
geological and tectonic situation of the reservoir system, and to 
follow the inhomogenity of the hydraul ic parameters, but the mod
el is also reflecting the point like character of t he distribution 
of the concentrated water-yield sites, and thus the accuracy of 
the calculation could be further improved. On the other hand the 
few measured water level data - referring to the significant part 
of the area - limits the possibility of the further parameter op
timalization . 

The input data are produced by "selecting- in• programmes in ac
cordance with the grid-dimensions chosen. The selecting-in and th.ls 
the detailed hydraulic simulation can be made also for orthogonal 
sections of the main karstwater reservoir of the mountain ranges . 
In this case the limiting conditions could be taken into account 
from the results of previous simulation concerning the whole reser
voir area . 

For the computation of the infiltration-data series the data of 
44 rain-gauge- , and S temperature-, heliograph- and air- moisture 

stati ons are used . From the meteorological data we are able to de
t e nnine annual or monthly infiltration values in mm by four dif
ferent methods. The infiltration yield is computed in area-proper
tional mode . By using the distribution of the rock-outcrops deter
mined to an accuracy of a quarter of km 2

, the infiltration inputs 
are calculated for single grid-elements. The annual infiltration 
values concerning the period of 1970 to 1988 were plotted in F/ggg' 3{ 
The values were calculated applying the CRAE model (Morton, 3 
that provided suitable results for the areal evapotra.nspiration a.rd 
so for the infiltration. 

Besides water yields and spring- discharges the data base con
tains co- ordinates of d rilled wells, water shafts, springs,thus tlE 
output yields-discharges can be summed-up also for grid- elements . 
The total discharges and yield of .. the mine-water, springs , wells 
used for local watersupply, thermal springs and wells is to be 

:~:~1~n t~!qf!~e I~0 t~:l~:~o:~~:~~c c~:!~~;:::. s:ar;~~ ~~u~r~~c:b: 
stracted mine water reached the 630 m> /min, the total discharge ex
ceeded steadily the value of 800 m1 /min {Lorberer, 1986) . 
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Simultaneously the decrease of the karstwater-level, the leak
age from the mainkarst toward the artesian reservoirs ceased, then 
the direction of communication became the opposite and by now the 
leak.age from the covering formations is close to 90 m3 /min. 

MODEL RESULTS 

The efficient parameter- optimization were promoted by using the 
-... ater-level data series measured in the observation wells . By com
t'.>aring the data measured and the values computed in the model for 
the site of the well by the surrounding grid- points, the simula
tion provided satisfying results in the overhel.aing part of the 
lrea . The correlation coefficient between the measured and com
':)Uted data exceeds o. 95 in the influenced area of the mines (Pig.5). 

However is a significant deviation is some lifted-up open areas 
-.f the karstic rock.masses, where the thingly scattered measurement 
data indicate by 50 to 60 m higher k.arstwater-levcls than in the 
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piezometric head in the surrounding confined reservoir parts. The 
relatively high karstwater-level indicates closed-, or transverse
ly low permeability aquitard formations on the foot-areas of the 
mountains through which the lifted-up unconfined karstic reservoir 
part communicates very poorly with the reservoir parts in the sur
roundings. 

our model developed on the basis of the simulation results con
cerning the last two decades is able to forecast the expectable 
influence of the planned )carstwater-abstraction . The ~ shows 
the expectable water level changes in surrounding of bauxit mine 
in Nyir~d, where the mine water removing teminates after 1993 . 
We considered two possible version concerning the infiltration in 
the future : 1. version we calculated the mean infiltration of the 
last two decades, 2. we considered the mean one of the last four 
decades. At the latter case the infiltration exceeds the 1. one 
by 10 I . We examined in detail the expectable changes of k.arstwa
ter table in H~viz depending on the infiltration . The expected dis
charge of spring was take into account as tt,c product of hydraulic 
head and so-called spring coefficient. The results are plotted in 
Fig. 7 (Csepregi, 19881 . 
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The connection of the karst reservoir and the Danube River as 
base of erosive is characterized by the water level changes in 
E.!.9..:.!.:_ The forecasted water level changes show the effect of dam
med Danube after 1992 in Nagymaros. On the wide environment of th.is 
area, NE-ern part of the Transdanubian Mountain Ranges significant 
water pressure increase could be expected after closing of several 
coal mines. The considerable reducing of mine water abstracted di
vert the danger of the pressure decrease in thermal springs of Bu
dapPi:it. 

The continuous improvement of the model on the basis of compar
ing the observed changes with calculated values in very important 
task. Obviously effective decisions can only made in the knowledge 
of the forecasted exact water level changes, in ter:ne of the furth
er exploitation of mines, or the protection of thermal water-re
sources. 
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CALC"'JLA TIONS ON THE FORMATION OF WHOLES BY CORROSION 

Tho ro.l• or corrosion in t.M f"or-...t.ion of' cavilios is &.lw .. y:s 
a -..t.t.01" o£ di:scussion. Equilit::.-iua c.J.cul.&t.ion.: tw.ve biiM>n c..,-
riod out. by dif'f'o,-ont. .aut.hor:, using dif'f'erenl con.sla.nls .nd 
..:.a.lcul.&lion aolhods. Th• t.hoorot.ical c&J.cul.a.t.lons "4r• coaparod 
vit.h lh-9 .,..&sur..cl va.lve,s and aat.ur-at.ion ind.icos hav. ~n ob
l&.inod in :;ueh • .,,, .. y aa.ny t.1-s. 

tkny conlr&d.ict.ion.s have ~n f'ound in t.he cours• of' t.heo 
c&.lcul.ri.t.lons of corrosive paver by aixing corrosion and c0111p&Ti
.dng t.ho ca.lcul.at..ed rosult.s vit.h me&sur-ed d&t..a.. In this paper we 
coap.are t.he aquilibriu. const.ant.s c:4' scaa aut.hors ...nd .&na.lis• t.ha 
rasult.s vit.h r•spec:t.s lo t.he aixing- corrosion. 

Tho .-qulibriua consl&nt.a f'rca dif'f'erent. aulhora have ~ 
..::oap,a.red vit.h e.ach ot.h..- using t.he coaiposit.ions of' WAt.ers c::oll-.c:
t..-d f'roM dif'f'orant. places st.ored f'or longer t.i- &nd -.a.au:red 
froaa t.J... t.o t.1.... None of' t.hem describes t.he behavior of' t.he 
w.at.ers vi t.h sui t..able proc::ision. 

As a. result. or t.he c&.lcul.at.ion.s ._.. ccnc:lude, t.hat. dif'f'erent. 
c:onst.ant.s should be appllad f'or U,e solut.ion of' u-.. real rock and 
tor t.he prec::ipJt.at.ion of' t.he conc:ret.ions in t.he c.ave. Wat.ers 
~.at.ur.a.t.ed wit.h res~t. t.o t.he t.he p.a-• Calcit.• can ..,..,-y corrosiV9 
wit.h re-spect. t.o a roc:k toralng t.ha w&lls ot cavit..i.s. n... rat.• of' 
corrosion as ..,.lJ a.a t.ho rate ol' the ror-tion of' cavi t.ies .. y bi. 
w••ter t.h&n thoso ,approache pr•viousl y. 

1. Introduct.ion. 

9c:Sgl i proposed ( l J .a aec:h.anis• Cor t.he l'oraat.ion or ka.rslic 
c.avernes by aixlng corrosion. Scae pape,t'"S d.1.scusaed t.he ch..tsa 
of' t.his process (2~J. In our pr•vtous pa.per (CJ we have presen
lod the result.:, obtain..:S by co1111puter cal cul at.ions U3ing ch.aica.l 
oquillbrl wa const.ant.s ot Pagund.a and V.aldes [7). According t.his 
calcula.t.J.01,._ ._. st..a.ted. t.h.a.t. •a.ch dirr.,-ences J.n t.h• physic.al .and 
c heaical .:~a.ct•rist.ics or IUxing l!M.ters ca.uses new corrocsion 
po-.vr -: .8 rM,gnltude or lh.is corrosion power depends on lh• 
dllf' .c- -•~ • o f' .t.s vall a.s on t~ na.ture or the propert.ies. In th.ls 
paper .._._ a;..c 'i..d a c~t.•r prograa using concent.rat.ion. inst. .. d 
of acliv'J.li•s 'Where t..he initial --.,at.er should be suaturat.ed. 

In a.n c t.her (8) pa~r wa present.eel r•sul t.s on ca..lcul.at.ions 
oC •xing corrosion using act.ivit.ies a.a w.11 as nonsat.urat.ed 
wat.ers as initial coaponent.s. We also c:oapa.red our result..s \ltith 
those obt&.ined by the equilibriu:a canst.ants used by t.he coaput.er 
proqr .. S'Cll.Ea.JIL And SI of' Pal-r (9.10). 

The sat.uration or karst..lc -.at...,-s is d.t..raJ.ned by t..h• cheai
ca.l -.qu.ilibrla each charac\.erized by a conatant. aa f'ollov.ar 

l(p • (CO2] / (H2C'03J 

S • IH♦I • IOH-l 

Lo • cea ++1 • cNg++J • cco3-i2 

+a" co;-

wher• txJ -.ans t.he acalar act.ivit..y d cOlll>OfleOt.. x , 1.•. 

Cxl • ax N ex. 

~.: =~~t.~~i~t~ vi~~- c:oe..!r! ~ :;t. c~,~~~t ha:. ~ c~~ 
culat.ed using JCrauskopt"•s .approxlaat..icn: 

-lOQCoo1> • A • zf • [SQR(µ)X1+aqrCµ))-0,2'oi,I 

where A ls a canst.ants cSep.nding on U,- t.~at.ure, z.
1 

is t..he 

chug,o ol ion i and ,. • tczf • c 1>--a. 
Tile rolloving ion.le b&llance can be applied in the ca.lcula

t.ions: 

~~ " ~ Ca ♦ CH • 2"cC03 + CHCCX) + Caf + CA 
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Kalkul•t.Jor.n Uber daa For_,,n CN>r Holen dw-ch JCorroaion 

:zu:s .... n1assWIIJ 

D.lo Rolle dl9r Korrosion in der Verror-..ang cl.,- K.avit.ten 1st. 
i-r • in. Frage de-r Disk~.sionen. RechnunQen Uber den Glelch9-
wichtskons\.ant.en 'arUrd..-. durch aehreren Aut.hor.n alt. vershi.-denen 
Rochens-t.hoden und Konst.&nt.an durehgef'Uhrt... Die Erg,em.issen der 
t.heorot.hisc:hfll Rechnungen sind alt. den geaess.nen Dat.eJn zusaa
_.ngegleichen und di• Sat.ur.at.ion.sinde>C9n k.a.l.kuli.,-t, ""OrC,.,,. 

Violo Gegenslt.ze sind l a Gang der Zus~ngleichung d•r 
beroehneten Korrosionskr.art.. der Nlschungskorrocslon und der ~
son•n Da.t..ei getund•n \oJIClt'd•n. I• Vort.r.a.g WI.D"d•n dJe Gleichge
""1cht.skonst.a.nt.• verschledenen Aut.hcren zus...-n~lechen und di• 
Erqebn1sse vc. s.hepunlct. des Mischung-skorrosion gewert..en. 

Oio Gleichgewichtskon.st.ant.e verschiedenen Aut.hor•n vurden 
al t.einander du:rc.h d&s Gebrauc:h der Zus...-nsetz.ung von verschl•
denen Tropl'- und L&g.va.ssern die fUr l.a.ngeren Z.i t.da.uer gel.age-rt. 
\it&Ten z.us~lichen und 2-it.-z.u-Z.it.. an.a.llsiert. wcrdet,i. K-ln 
'Y'On der G.leichbewicht..skonstanten v.rschriebt die V-~SWlWl Er-
99bn.J.sso alt. g,enUgenden 0.nauiglceit... 

Als ein Ervet,ni•• der Rechnungen ""1r Jconkludlert.Wl, da.ss 
verschliedene Gl•ichgewicht.skonst...a.nt..e sol! aan rur di• LHsung der 
re&.llen Reck und tUr dis Auasch&llu:ng dar v.rsch.iedein.n FOf"'aat.io
nen in der Hohl• brauchen. Das Wasser, da:s f'Ur di• id.al-, Ka.lei\. 
gvs&t.t..igt. ist. k.a.nn f'Ur •in reales Rock in d..- Htshl e s.-hr Jcorro
sive s•in. Di• GeschwindJ.!ijJkeit .. der Korrosian &ls vi• d.i• Ge
sch\ltindigkeit.. d.,- Fcraung d•r K.avit..&t..en k6n.nen gr&ser sein a.ls 
die f'rUher g9Scht.zt.. ,geworden sind. 

'tlllhere cA ae.ns the concent.ration or non carbona.t.ous anions for
ming t.he peraa.nent. hardness ol' t.he \lta.t.er. All t..h• olMr ions are 
no\.. l&ken into account., since t.hey have only• very saall addi
t.ioo&l ef'feet... m.a.inly in t.h• calculation or t.he .a.ct.ivit.y coel'f'"i
cients, therefore, praet.ica.lly t.hey do not. ef'f'eet. t.he c&lc:ula.
t.ion of aixi09 eorrosiona.l poyer. 

Palmer (9.10) .and Picknell [ 11 J .apply an olher for-.Ua. l'or 
calculating aet.ivity coe-ffic:ient.s, They use also an «I\Uibriua 
for t.he hydrocarbon&t..e:s, t..oo. As lh• difference in t.h• act.ivit.y 
coaf'ficient.s of dif'f'•r•nt. ions ""it.h t.he , ... cha.ro- does not. 
eff'ect. t.he mixing ccrro,lonal po""9r, wie use t.he -=>re siaaple f"or• 
given .a.bova. P.al-r also applies t.he equllibriuas tor t.h• bi .a.nd 
lriV&lent. anions Csulf'ate, phosphat.e) a.nd doas not. car• t..o \..he 
singl• valent. a..nions in •xplicit..e f'ora. W. use .a.n equivalent. of' 
lhase .a.nlons as t.heir a-,unt,. is very saa.ll wit.h resa::i-ct. t.o t.heir 
saturat.ion values a.t. t.his range of Ca.lciu.-conc.ent.rat.ion, but. 
lMy .a.re necessary t.o ea.leulate an ion ba.lla.nee. 

Tho sat.ura.t.ed++"'at-ws ca.n be eharact.erised by g.i ving lh~ 
concentrat..ion ot Ca &s vall as one ot t..he tollovings: pH. HCO 

3 
or A- .be3ides t.he t.•aperature using the f'olloving equaticn: 

cH • ,cc.a - uo + cH • C211Cea
2 

- 2111..A - c"' .. cc.a, - c"' • cea • o 

wher&, UC • I.AC
1 

/ Cooea_H0::13 / o,~ &nd LA • I. / (o,CA,,.,,.CJ::Ja,. 
tr \.vo d t..he concent..rat.ion a.nt.ioned &bo.,. .a.re given, 

nonsaturat.ed behavior can be ca.lc;ulated wher• \.he sat..urat..ion 
index i s c,l,~e.l ned, 

SI - CcCa • c:HC03 .,, cH) • (J( ~ L> • Ca c. .. a HO:XJ_,, a Y 
An it..•ration process c&lculat.es lhe coaposit..ion of' the vat.er 

art.,- get.t.ing it.s satu:rat.ion st.ate eit.her by solving eaco
3 

or by 

p-lcipit.a.t..ing it.. TI,e ••- it.er-at.ion process is applied ror 
c.a.l.cula.t.ing t.he c.co3 aa:,unt ror r•achlno th• sat.urat.ion or t.h• 

indi vidu.a.l ncn■at.1D""at.ad vat.,.• a.a w.11 a. t.ha al>ead ones. The 
Aigo,-Hhll h U,- l"olioving, 

&) Ionic concent..ration ~ one or t.wo vat.ers input.\.ed, 
b) If t.he ■.at.urat.ion of" alJiead wat...rs .ar• c&lculat.ed, 

start.ing c:oaposit.ion of' bot.h wat«s ls coaput.ed and 
..s t..he st.art.lng COllpOt"'l.nt ot al>Clfd water siaply 

• • 1 ~ 
addl ti Vi t.y roli& is applied Ce • ■1 Ne + ■ac • 

c) st.art.log tre. t.he concent..rat.ion ol' HaC03 nev concen

tration ot Ca and t.he d.itt.,.ence CDC.. • c:~ - c;-,> 

.a.re coaput.~. 
~ Using t.he ca. value ,,...,. concent.rat.ion.s or cartx:,nat.es. 

thair s~ CJ:Ccarbo)) as ... 11 as \.heir dif'f'19rences 
.,.. c;~ed. re. 

e) Ne" Dea la ce.lcula~ed by ~~l equaUon o1 ea • 
Dea n-1 - (I " Ctcearbo) - D Ca > C(I ,. 0,2 "as 

Pr::!· d) and e) ar• r•p.at..ed until De. - ECcarbo) l•s• 

then 10-e. It.er-at.ions norll&.lly eonver-ged \ltilhin 4-0 - 60 cycles. 



Figure J represents t..he t.eaperat.ure ~nco of' soae equi -
llbriua conJ1t.•nt.s used by t.t,e, prograa sa..EQUIL and WATERQfEM. 
Sea. -•sured dat..a f"roa hf'. (121 &re also given on t.he Figure. 
Th• run or t.he equJlibriu.a conslant.s at. gr...,t.er t.e..-rat.ures 
differs signiticant..ly. The -.sured values are in.bet.ween t.he 
t.heor-et.ical const..ant.s froa dJ.rrerent. origin•. 
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Figure 1. Equilibriua const..ant.s .as .a f'unct.ion c4 t.he t..eaperat.ure 

T.able I represents t.h• coaposit.ia'\ of' a vat.er usinv act.ivi
t.i.. Ca> or conc::--.t.rat..lona only Cb>. Upon a1>d.nv o,aea -1✓1 

should be solved vhen only c::onc:ent.rat.ions &re used inst..._d ot 
0 . 24-7 amol/l when act.Jvit.ies are also t.Uen int.o a.count.. This is 
not. a. gr .. t. dif'f'.rence. 

Ta.bl• I . Co■posit.ion of' sat.ur-at.ed wat.ers coaput.ed usJng 
.act.J vi t.ies Ca> or concent.rat.ions Cb) only and u,,_ 
coaposit.lon ot t.he vat.er art.er aixinv and having 

baen sat.urat.ed by C..C0
3

. 

Ca> act.i vit.i•s (b) concent.r at.Ions 
coaponenl. val.erl vat.er2 aix-d vat.erl wat.er2 aix.d 

Ca -.l/l 3,000 -4,500 -4,18-4 3,000 -4,500 ··-HC03 -,1/l e,874 8,!IQB 8,13.! e,eee 8,!1117 8,3"'1 

003 -,l/l 0,013 0,004 o,ooe o,ooe 0,0018 0,0023 

Anions -.l/l 0,100 0,300 0,225 0.100 0,300 0 ,2215 

H2C03 -,l/l o,aee 2,aee 1 ,:aei 0,..,. "•'"'g a ,!163 

pH 7,QO 8,Q-l 7,2-4 7,7-4 8,74 7,00 
t.e.perat.ure•C 10,8 36,0 2:5,ee 10,e 36,0 a!S,ee 
<X>a (&ir) " o,ase 4,310 1,8112 0,448 8,!138 3,Q(),4 

ratios 3 5 3 8 

~ ea.lcul&t.ing result.a wit.h t.<wo ditterent. const.ant.s are 
suaaa.rized in Table II. Tiwr• are soae dirf"erenees in t.he equ.111-
briua values. but. t.he t.endeneies are t.he s.... The const.ants 
applied by Pal-r result. in lover pH values in t.he equ.llibriu■• 
those applied by P'agunda and Valdes r-u.lt. in gr..,t,.er valuea t.han 
t.hose ol' t.he -..s\D".-nt.a. 

Tabl• II. Neasured and calculated pH values 1n ~uil1br1,.... 

Saaple Ca HC03 ~- anion pH ind.x solved 

aaol orval •C orval -,1 

Eresx - 4.423 7.48!1 12.e 7 . 1 
Cser e.407 Q.437 12.8 1.31!11 7.44 0. 11!1 0.Cl84 
PAI• 3.4"3 

"· !530 
12.e 1. 3"1 8. 7" 3.eee -o.geg 

Eresz - a.ago e.ou 24.0 7.07 
Cser 3.11811 8.228 .u.o 1. !138 7.43 o.acn o.em 
Pua 2.81 4 4.078 .!4.0 1.838 e.eo a.rm -0. 484 

""gyt. - 3.eie 8.153 13.Q e.eo 
Cs•r "· 1101 10.6"1 1 3.Q o.eee 7.34 0.1.!3 2.00G 
Pua 3.U7 e.838 13.Q o.eee e. '711 1.838 -0.4"° 

R.aarks: -a.s • ...sured value 
Cser • calculat.ed by const.ant.s or Fagunda•Va.ldes 
Pal■ • calc:ulat.ed by const.ant.s or Pal■-r 

In t.his ca.lcu.lat.ions we t.ook• Hagne,siua as Calciua, sine• 
it.s ccnc:ent.rat.ion ___. •-.11. In order t.o t'ind t.he possible error 
t.he scae c::OllpC)Si t.iones vere recalculat.ed by t,t,- progr._. SI UOJ. 
Table III. r.present.s t.h• resu.1 t.s of' thes• cal cul at.ions. 

Tabl• IV su-,-izes t.he aeasu.reaent.s and t.he calculations 
done on v&t.ers ol' dit'l'erent. origi,,.. Th• v.at.er.a: have lert. t.o st.ay 
in plast.ic bot.t .. 1., f'or soae days and t.he change in t.heJr cheaic.al 
ch\1;act.er l"'9""• ..asured (a) and t.he sat.urat.ion index Cs) using 
ca , H00

3 
and pH val.,.. and u,. c._.,.it.lon ln equil1br1ua Ce> 

•ft.er J1olving or precipJt..at.Jng t.he eaco
3 

...,.. cOllpUt.ed. n,. 

con.at.ants proposed by Pagunda and Valdes .....-e vs.-d. 
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T~l• III. Coaposit.ion of' ..,..t,er■ shown above using t.~ progr .. SI 
or Pal..,. (101 

Saapl • te,op. pH Ca Hg Hg/Ca 

•C --=al/1 aol/aol 
pCOa SICA! SI ara Sidol 

&t.■. 

....,.,yt.o 13.Q e.eo 2.71 o,eo o,33 0.0107 o.oee -0,1!5 -0,30 -0,63 
""gyt.1 u,.o 7.01 2,71 o,eo o,33 o,01cn o.037 •0,10 -o,oe -0,18 
Hara.ncsO ia.e 7,oe 3,86 o,48 0,1a 0.013a o,038 +0,36 +0,1g -0,1!5 
t'-.ra.ncse a.,o 7,07 3,01 0,30 0,10 0,0088 0,033 +O,.!Q •0,1 4- -0,22 
EreszO 13,e 7,e1 2.oe o.ae 0,12 o,OOQ8 o.ooe +0,66 +0,51 +O,u, 
Ere:sze 23,o 7,eo 2.e2 o.oo o,oo o.0084 0,010 +0,83 +0,48 

W.at.ers rroa Ki.at.ohonya •pring, vat.ers froa basins in t.he 
.s--.i-&ct.i ve passage Peket..-4g and dropping vat.er t'rca t.he aain 
passage or t.he Vass I.-• cave belonging t.o t.his apring, as well 
as wat.ers trca t.h• Hagyt.ohonya spring ...,.r• ana.li•ad. 

'The w.at.ers of" t.M springs are round t.o be uns.at.urat..d but. 
t.helr pH increases reaching a sat.urat.ia'\ near t.o t.he eoaput.ed 
value wit.hin soae days Cst.ored • st.ored tor e days). Th• v.at.ers 
f"roa basins ol' a ■-.i-act.ive pa.■■age a.re near t.o t.he ■at.urat.ion 
.and t.heir COllllpOSit.ion changes upon storing wit.h de,acr-ing pH, 
also ne&r t.o t.he coaput..ed values. Wat.er• collect.ad troa st.a.lac
t.i t.es are aupersat.urat.ed. The coaput.ed pH in t.he equllibriua 
dltters at. t.he t.wo places. It. is gr ... t..r in each case t.han t.he pH 
-•sured in t.M vat..,. having cha.Jl99d it.a ecapc:,si t.1 on by prec.i pi -
\.at.ion (e.g. dropping vat.era Haranc.s and Eres.z), but. t.his dit"te
rence is saa..11 exicept. at. t.he droppi09 place & .. .z. 

Table IV. Hea•ured (a) and calculated Cs) eoaposi t.i on as 
-11 as c0111p:11Sit.ia'\ in equilibrhm Ce) of" ·--'tll&t.ers during a long t.1- st.ay at. r ooa t.etaperatur• 

Saopl• ca H003 t.eap a.nJ.CW\ pH ind.x solv-.d 

-.1 -..i •C orval ---1 

..... gyt.. . 3.812 8. 153 13.Q e.eo 
a,, ee m.n s 3.812 e.""3 13.Q o.eeo e.eo 0.124 1.""" . 8.801 10.6"1 13.Q o.eeo 7.34 1.000 

llagyt.. . 3.507 e.53 14.1 !I.Qi 
eh 00 llin s 3. ""7 e.1533 14.1 0."4.! e.m o. 1!11 1.214 . 4.811 8.483 14.1 0.!163 7.3Q 1.000 

Kist.ohonya • 3.Q73 7.060 Q.1 7.1Q 
base s 3.Q73 7.CY1e Q.1 o.eee 7.1Q o.eee 0.884 

• 3. Q73 7.oeB Q.1 0.8"e 7.'711 0.Qljg 

Kist.ohonya • 3.rno 7. oee m. o 7."5 
st.ored s 3.Q70 7. CY30 2:5. 0 0 . 9Q8 7.55 1.!31118 -o. aoe 

• 3. '7114 e. e« 215. o 0.8Q!I 7.3Q 1.000 

Naranc:s . 3.2:QU 5.eoo 13.e 7.81 
07.00 s 3.2:QU 5. llOII 13. 5 0 . 874 7.80 o.eu 0.142 . 3 . ...0 s. 8!58 13. 8 0.874 7.77 1.000 

Naranes . a.eao 4. 488 ,!3.Q 7.80 
07. 215 s a.eao 4.4'1ea3.Q 1. 13'3 7. - 0.043 o.11e: 

• .!.Q:36 4. 721 .!3.9 1.133 7.85 1.000 

Bresz . 4.423 7.4ell 12.e 7. 08 
07.00 s 4.422 7. 478 1a. e 1. 3!11 7.08 0.2Q4 0.Cl84 . 8.407 g_ 437 12. e 1. 3"1 7. « 1.000 

Eresx . 3. -
e.ou a..o 7.07 

07. a!5 s 3. - "·°"" .!4.0 1. 538 7.oe 0. 3CY7 o.em 

• 3. 11811 e.aae .!4.o 1. !538 7.43 1. 000 

Feket.e 4:g . 3.483 5.8"8 00.0 
07.18 • 3.483 5.8"8 ao.o a.ooe 7.80 1.000 

Feket.e 4g • 3.0Q!I 8.40CI 2:5.0 7.78 
07.19 s 3. OQ!I !5.3'1Q a!S.O 0. 7f:n 7.78 1.!IQ4 -0.130 . a.lletl 5.14'1 as. o 0. 7f:n 7."8 1.000 

Feket.e sx . . 3.480 5.f#l 2:5. 0 
07.17 . 3.4"° !5.f#l a!S.O o. 11811 7.-&e 1.000 

Feket.e sz. . 3.4011 e.838 as.o 7.72 
07.18 s 3.4011 5.828 2:5.0 o.geg 7. 71 1.723 -0.11:!Q 

• 3.a.7 e.eao a!S. o O.QEIQ 7. l!2 1.000 

Andl szif" . . 3.!130 8.31U as.o 7.3.! 
07.18 s 3.830 8.-, a!S.O 0.8"2 7.31 O.'TIM 0.113 

• 3.743 e.eao as.o 0.8112 7.3Q 1.000 

And.I szJI'. • 3.748 e. a7e a!S. o 7. 4a 
07.lQ s 3.748 e. 2:7'!1 a!S.O 1.20Q 7.41 i.ooe -o.ooe . 3. 74a e. 270 a!S.O 1.20Q 7. 41 1.000 

n. changes in t.he coapcsit.ion or dropping wat..rs ar• repre 
sen~ on Figure 2. and 3. nw ca.lculat.lon have been carried ou
at. t.he coaposi tion or t,t,. ---.t.er ...sured at. the droppino place a: 
-.ell as at. t.he end or the st.orage. 

3. D:lacuaaJ.on.. 

n. r-ult.a ■hows t.hat t.he change in lhe c~it.ion or the 
v.a.ter■ do not. r.r'leet. t.t,eir a.at.u:rat.ion calc;v.lat.ed by SI prograa. 
The gr .. t. .. t. dif'f".,....-.c-• int.he r-.lit.y and t.he .,q:,.c:t.ed val..,.. 
a.re in t.he e .. e of" Er_z, t..M Ng i• vani•hing f"rca t..h9 wat..r. 
alt.houoh t.he vat..er vas .,,.. superaat.urat.ed ror Calcit.et In t.he 
ot.her case CBresz) only calciua has bNn precipit.at..d unt.il 
r ... chi ng t.h9 COIIJIC'Si t..1 en of" Do1 oa1 t.e. 

W. can conclude, \.hat. ,,.it.twr ot t.he set.• ot equJ.librha 
const.ant.s describes t.M pheno .. oon in an a.eeept.abl• precision. 
1he pot.ent.ial r.._."" is t.he incorrect. aolubilit.y ecnat.ant.a of 
calcium and aagnesiua carbonat.es uaed in the caleulaticna. 1ht 
rock is ,,.Jt,her pu:r• Calcite. nor pure Doloalt.et It.a part.ic&J 
size dit'fer• subst.&nt.ially troa t.hat. ot eryat.alline Calcit.e, 
~i-etor• ih solubilHy ahould be dlfternl., I.co. h ._., 
difterent.. soluhilit.y e-onst.ant.a ahould be used in diaaolut.ion od 
the real rock and Jn p-eeipit.ing t.M conc.ret.iona. 
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pc:mit.ion of' dropping w.a\.er Eresz poait.ion of' dropping vat..r Na

ranc,o 
: .,._.., ---: W'int..r, \D'U.t.a:-=-1, days 

n,,. di•solut.ion or t.h9 11-t.on. Jumt. belov t..he .oil i• _.Y 
rapid as -.a.sured by Ba.lbs [13] and est.l~t.ed by 'lh.lt.• (14,]. 

nus -ans. t.h&t. t.h• corrosion power vanishes in a short. t.1 .. and 
.in a short. dlst.a.nc• belov t.he> su:rt"ace. n,,. alxlng corrosion aa.k.s 
.ana.bl• t.o ~t. U>• ccrrcnion p0'W9r int.o t.he lcarst.. It.s aagnit.ude 
ts suf'ric:J.ent. t.o solve great. cav.rnes t.low t.he> piescaet.ric level 
since Ulere is great. diC-C'.rences in t.t. ch-1.ca..l coaposit.Jcn or 
vat.era s.inking down a.e point.ed out.. ••9· Cz.ajlik (Un. TIie gs--t. 
cUJ"f".r..-.c- f'ound in solubilit.y or u,- real roc:lc and grownup 
cryst.als oE' Calcit.• ar• dialniahed in UUs calculat.ions, so Uw 
.,.gn1t,UCS. cl corrosion poww- by aix.ing corrosion ~ not. depend 
on it.. n,,. aaxia1.111 totmd in t.t.. equilibri-.a c:.onst.a.nt.s ol ~ and 

or k
1 

p at. great..,- t.-e.perat.ur.s ... de t.hes• con.s\.an'\.s unusable in 

calculat.ions or aixing corrosion vhen t.her• are gr.at. cilf'l'...-e,nces 
in Uw t....,.rat.ures or al~ vat.W's. This is t.he cas• of' 
f'ora&t.ion or cavit.1-, at. 9udapest. rt9gion wit.h t.hM-aa.l cr.igln•. 

One addit.iona.l r....,-k t.o t.he lit.eral t.h.oret.ical 
calculat.ions. n- pa.r.._.,ers or the const.ant.s ar• usually giV9n 
wit.h a very gr-t. precision C8-7 digit.s • .t.c). At. t.he s ... t.i .. 
ot.h9r con:st.ant.s, what. hav. gr .. t. vieiqht. in the calculat.ion ar• 
giv.n f'or only a single dig.it.. The precisJt.y of' t.he calculat.Jon 
is det.erained by the prec:Js1t.y of t.he lat.t..er one. Theret'ore no 
sens!' t.o apply e-7 digit.s t'or the at.her const.ant.s. 
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INTERNATIONAL MEASUREMENTS OF SOLUTION BY MEANS OF LIMESTONE TABLETS 

GANS, Ivan 

The paper is a report on the 1-4 year period of ■ea.aure
■enta of loss of weiaht by tablets exposed at about 80 stations 
in different environaenta in the world,or•anized by the Co-iaai
on on Karst Denudation of the International Spoleolo11ioal Union 
baaed on its decision taken at the 7th International Spelaolo
aical Conareas in Sheffield 1977 .Loss of wei•ht of tablets hunlt 
horizontally in the air or placed on the 11round wa.a auch a■a
ller than of the tablets exposed in soil. The correlation coefi
cient bet.ween precipitation and loan of weight in humid cliaa-

The kar-st literature on solution aeasureaents coaprises 

tnastly the r-esults of laboratOt'"ial analyses and of the ~asure

ments in the field. To both of them the C<Hlaission on Karst 

Denudation of the ISU has contr-ibu led a valuab l e aaount of 

knowledge with it5 sessions and proceedings (between thecn also 

Karst Processes and Relevant Landforas,1976, and Proceedings of 

the International Syaposiue on Karstic Erosion,1979 LAn 

abundant literature exists on the problems of karst erosion. 

In this paper we oait its survey.In spite of J.t iaany problees 

a r e still open,spec:ially in ,..elation to the role of lithology 

and of solutions rates occu,..ed on the stony surface e x posed 

to precipitation water,in the soil or in the karst underground. 

So a s to contribute to these problems and to el i•inate one 

variable - lithological co-,:,osition - thJ eeeting of the 

COWRission Ofl Karst Denudation during the Sche-ffield Int. 

spelf!ological congress in Septecaber 197B decided to carry out 

joint research of the rate of solution in different 

environaents of the world by aeans of standard l iaestone tab

lets. 

The tablets Mere aade of Senonian ( upper Cretaceous> 

liinestone fr-oa a quarry near the village Lipica in the clas

sical ( Trieste > K.a.rst ( Sl ovenia,NW Yugoslavia > Nhere the 

name karst ca.es fro■• The grey l i,aestone contains 97 1 7-98, 7 S 

of CaC03, 0,21 f'lgO,less than O, 1 S Si02,0,007 S Fe03,less than 

0,005 S S . It is •icritic to b i opelaicritic rock Mith shells o f 

aol luscs and plates af echinoderas. 10-40 S of theta is compri

sed by s lightly recrystilized •icr-ite. Its speciphic weight 1s 

2710 k.g/~ 1 with a density of 0,981, a peraeability of 0,62 S., 

Nhi le stability under pressure averages 225'3 Kp/c,n2. The surface 

of tablets was treated Mith acid to di•inish the unnatural 

tea at different soil depths var led tro■ 0, 32 to O, 72. Solution 
was reduced in arid cliaatea, in soil 'tilth accuaulation horizon 
ot CaC03, in hellher ■ountalna aubject with lon• period of fro
zen ,round,and in antropo1&enicall7 altered 11011.The ht&heat 110-
lution rates were found in acid per■anently ■oiat soils. 

The ceo■orpholo1&ical con■equenoea ot the results and the 
value ot the ■ethod usin• tablets tor study ot karat denuda
tion are alao described. 

each station. There and here the cl i11ate and vegetation are 

classified according to Sc.h•ithuesen 1 s Atlas zu Biogeographie 

( 1976 >. Soi 1 terms are taken froa the reports of the coll abora

tors. The total loss of Meight expressed in ag. / 1000/c•2/day has 

been recalculated fro,a the reports.SoflM! nearer- stations in a 

si ■iliar environment ..ere shown jointly as one station. 

Results in relation to cl i•ate. 

The results are in the table 2 • In parenthesis are written data 

with reduced nufN»er of station or tablets. 

Table 2-Loss of weight in ag./1000/c:•2/day ace.to cli•atic 

belts 

Cl i•ate Precipita- T a b l e t s 

tioo -/day in air surface in soil 

Tropical hu•id (3.61 > (3.14) (1,79) (5.77) 

Subtropical humid to 

semihu• id 3,33 3 , 33 3,48 10.38 

Subtropical arid to 

semiarid <J ,49) (1 , 33) (1,69) (6,45) 

Teaperate huaid 4,15 10,33 2, 18 B,19 

Teaperate aountainous 3 , B2 3,24 2,9 10,86 

Teaperate semiarid to 

setaihu•id 1,59 2 , 01 1, n 1,85 

Subaedi terranean 3,06 S,bb 1,43 2,17 

saoothness . The table shows the highest rates of solution to be by the 

The standard tablets ..ere 41 •• in diameter, 2-3 am in 

thickness and weithted usually 9-12 g. The coaplete station had 

the t•blets exposed in three positions : hung horizontally 

nearly tSo c• above the surface (+150 in tables) ,placed on a 

rocky surface or grass (0 cm > and in the soil (in the table 

-IS ca, -30 ca etc >.Tablets were weithed,placed at the s ta

tion and then reweighted after t - 3 years. Each tablet 1 s loss 

of weight Mas calculated in ag . /1000/c-2 of the tablet 's surfa

ce/days of exposure. The author of this paper, as the coordina

tor of the research,distributer1 aore than 1500 tablets to 

voluntee,..s. The fol owing collaborators sent their reports of 

,neasure,nents.ln Australia,the initial proaotor was l ate prof . 

Joe Jennings,who arranged two stations Mith A. P.Spate. The la

ter coodinatot'- of the Aus tralian stations was K.6.Griaes in 

collaboration with O.Otto,T.Robinson and 8.J.Toop.lhe Soviet 

coordinator was V.N. Ivanov together Mith J. I.Sutov,E.t"I. 

Sevastjanov ,M.11. Ma•atki l ov, I. I. Atad:2:iilnov and R. A. Ci kl in. Other 

col laborators were : in France J . Del annoy and T. Hux art ; in 

England,t'1.H.Sweeting and A.Paterson ; in the U.S.A. N.Oay and 

W.C.Sinclair <Florida) ; in Puerto Rico, A.T.Gonzalet.; in 

l taly ,U.Sauro; in China,Vuan Daoxian and Son Li • in ; 1n 

Czechosl ovak ia,A.Droppa; in Vugo1-lavia ,D.Gavrilovi~ (Serbia ) 1 

J.Kunaver < Nt.Kanin > and J.Gams. 

To al l the collaborators I extend .-iy deep thanks. 

Altogether there were about 60 stations. Their distribution 

in the world is shown on the sketch World distribution of sta

tions. Here is a short report of their 1 - 3 years 1 ong measures 

of solution. After two prelimar reports ( Gatas,1979,1981 ) the 

more docu•ented report was published in 1985 in S lov1me 

language mostly (Gat1s,1985 > ,together with detailed data for 
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tablets hung in the air and laid on the surface or in soil 1n 

tropical and subtropical h u•id and in hu•id aounto1inous 

te,iperate cliaates. ln the latter case,the r ate o-f §olution 

was higher in the aou.ntains up to tree line ( 1700 • in 

Slovenia,Vercors in France >; a t higher elevations the loss in 

Meight by tablets in the soi 1 is reduc&d presu• able by the long 

period when the ground is frozen ('1t.Kanin, 2050 1111 1 Kredar-ica

Jul i.an Alps,2514 • ) • 

High solution in aountains with high precipitation i s 

not astonishing.Already Kosak(l'-152 > has found there the 

most expressed karst forms. The high correlation between pre

cipitation and solution is shDNn also in the table 2 

Table 2-Correlation coefficients between precipitation in 

-/day and loss in ..eight ln mo. /1000/c•2lday 

Cli.ate P o s i t i o n o f t a b l e t s 1 in c• 

----- -------------------
+150 0 -1 to - 5 -6 to-14 -15 to -30 

Arid to seaiarid 0,83 0 1 61 o,o -0,62 

0,72 

0,3S 

0 .4 

0,32 

0,15 
Hu•id 

Al I station1. 

o,o 
0,41 

0,20 0 ,59 

0,54 0 ,72 

The highest correlation between loss 1n weith and preci

pitation is in soil in humid cli.nate,speci ally in the depth of 

6 to 14 c• below the s oil surface. In arid •nd se•iarid cli .. t• 

the positive correlation exists at the tablets hung 1n the air 

or laid on the surface ,but not for shallow soil. There,near Bei -



jing (China> an increase of weight was stated as well as in 

Ajan-Catirdags.ki rayon in Crimea /S.U. >. 

Also K . G.Grimes<l982 } found , for the Australian stations, 

positive correlations in more humid climates und the 

predominant role of the soi 1 character in arid climate. 

Ivanov et at a l . (1993 > found the folowing correlation 

coefficient: solu tion in mg . /1000/cm2/day = a.precipitation 

mm/day + b. The value for a changes for different position of 

t ablets frorn 0 , 008 to O, 1, and value for b from 1 , 89 to 2 , 43. 

For the position +15o CM it is a =0 , 3S and for b = 1 , 61 . 

More precipitation i n Crimea means a highe r correlation. 

In short,the arid climate is more in foregroground 

at the l oss of weight of tablets hung in air or laid on 

surface , and the humid cl i,nate is more in foreground for the 

solution in soil. 

The role of precipitation for the solution of tablets 

in all positions is shown in the diagrani. lm.Hcated are 

stations with more tablets and longer measurements.Clusters 

are shown in the case when more stations of the same climate 

are c l ose situated.Specially in subtropical se,aiarid climate 

different solution rates were measured at the same amount of 

precipi talion. 

Resul ts in relation to soi 1 waler 

According to our evidence the mentioned di-fferences are caused 

by different duration o-f wet condition in the soil with tablet 

exposed horizontally or ( and > in the air. In Florida, in 

the same climate , the highest solution was registered in a 

swamp area en t h e basis of organic pan (31 , 44 mg./1000/ 

cm2/day) which was below quarz sand soil. Outside of this steady 

wet t basis the registered loss in quarz sand soi 1 was 4 , 99 mg 

High values have been found in an aluvial RlDist soil in the 

bottom of a doline in the Crimea 11ts ( Ivanov et al.,1983 > . 

Very high values have been registered by the tablets hung 

in the air in the intramountainous basins and in a polje 

( Poslojna ) in the S l ovenian Alpine region and in Dinaric 

Karst CNW Yugoslavia ) . This is attributed to temperature 

inversion ,with a high frequence of fog in the night and early 

morning (at Ljub l jana , lSo days per year ) , great daily tempe

rature oscillation and poluted ait', specially in towns . Tablets 

exposed in soil i n nonkarstic ground have shown greater solution 

if the soil basis is unpermeable and mOf"e huniid than in karst 

areas . In Ralja in Serbia, the loss of tablets in soil in Neo

gene sediments is 4,4 to 7 times greater than at the other 

places in karst in Serbia <GavrilovC,1984 >.Under moss in gley 

at a nonkarstic station near the town S l ovenj Gradec the 

registered loss of weith is exception ally high-31 , 35 mgl/1000/ 

cm2/day . 

Seine tablets in the soil in Slovenia have shown an exceptio

nally low loss of weight. In all these cases the analysed soil 

shows signs of alterations by previous agricul tural activity 

(abandoned 111eadows or cul tivated fields,now pastures or bush} . 

Contrary to the mentioned importance of wet stage is the 

experiment on Mt . Kanin ( Julian Alps, collaborator J.Kunaver l. 

It failed to measure different solution rates in the depress

ions,and on crests along the Schichtreppenkarst with very di ffe

rent snow cover in winter, deep to b m. 

Nain results 

This method of using tablets, applied here systetnatically in 

the world for the first time , developed ear-lier- ( Gams,1959 , 

Rebek , 1964 1 in -foreiQhn countries later by many authors,also 

Trudgill 1 1975 , Jennings,1977, et al.}1 Cd;n now be recognized as 

an auxillary method in combination with the other established 

methods for studying karst denudation. 

In regard to other •ethods it has advantages and 

disadvantages in dependence fro• the selected aims. It is cheap 

and so m<iokes possible the use of many tablets exposed for l ong 

periods of time in different environ111ents.After our experiment 

we sugQest the exposition of at least 3 tablets or more in 

each position of the station. 

The rate o-f solution established on the surface of the tab

lets hung in air can be directly applied to the solution of 

artificial and semi-natural stone and rocJ..:s in buildings 

exposed to the air.Loss of weight can be converted in the lo

wering of the rocky surface expressed in mm/ 1000/annual and 

in total karst denudation in m3/km2/dnnualy by form: 

mg/ 1000/c,a2/day x 365 

2, 71 x 100 

As the lower side of the tablets place d on the rocky surface 

is nearly protected against the solution of precipitation,the 

solution of rocky surface has to be greater than measured by 

our method. This rises the question of the form of our •tablet" 

and its vertical or horizontal position when exposed in air or 

laid on the surf ace. 

Con-firrt1ed is the accelerated solution due to polluted air 

special ly if the rock is not amorphic (sandy etc >. 
Confirmed is the role of the amount of precipitation water 

(more exactly:run-off > for solution in soil and subsoil as 

stated already by r.any researchers (f. ex . Pri esni tz , 1974,Pul ina, 

1974 , Ga.as , 1966, 1967 >. 
Our .aeasurements show the great geomorphological signifi

c.:incc of tha dur-.:ition of fu l l ~oil moisture -for- kar-st denuda

tion.Confirmed is the idea on local acceler-ated solution (corr

osion in sense of Gams, 1965 l as a basis for forms of the con

tact karst.Our collaborator A. Droppa has in this sense 

contributed a valuable knowledge by measurements o-f solution 

in the river with aggressive water in cold and warm half o-f the 

year . In the river Demaenovka he stated the following loss of 

weight in mg/1000/cni2/day in the cold and warm season of the . 

year : 

WORLD DIST RIBUTION OF S TATIONS 
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h a l -f of the year 

cold: 

River when reaching the karst area 186,b 344,4 

River in the mi ddle of karst area 2 4 , 2 49,5 

River when leaving karst area 27,7 33 , 2 

Tablets at the station +100 cm 1,08 5,94 

2,39 4.98 

0 co, 3,28 S.80 

3 ,23 5 ,80 

-20 c .. 4,15 4. 48 

4,2b 4.49 

But our collaborator J.Oel lanoy -found by means o-f tablets 

e><posed in the air on the mountain Sornin ( France ) ,on the 

soil surface , under n:ioss and 1n the Grotte du Cirques de 

Choranche (1500 m J in winter and spring higher values than 

in the war m per i od of the year. 

Our measurements by mea ns of tablets e><posed in soil rise the 

question on the role of human impact on soil in hystory and at 

present for solution rate. 

To the old equation : more run-off means more solution,our 

t1easurements added a new one: longer wet t stage of soil and 

higher air humidity means more surface solution. 
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Confirmed are the thesis on low solution rates on 

.' ~-

12 

I 
I 

the surface in temperate and cold climate where a greater 

rate of solution occurs in the karst underground.Solution of 

tablets placed on the rock of the Mt . Kanin (2050 m l amounts 

15 s of the total denudation calculated on the bases of total 

hardness and flow (94 m3/kin2/annual y , acc . to J. Kunaver 

<Kunaver,1978,1979) ,that placed in the soil of lower Slovenian 

karst about 22-26 s ( Ganis,1966 ) .J.Oellanoy (1982 J found in 

.. 
14 

the humid northern Vercors the following rates of S?lution 

(in parenthesis is percentage of the total karst denudation); 

tablets in air 4,7/1000/cm2/day <2,7-3,9S >,tablets placed on 

surface 3
1

2 (1
1
9-2 , 7 1,) ,tablets on rock under moss 11,2 (6 , 5-

9,2S ),that in forest soil 30,8 (18,1-25,6 ~;total karst denuda

tion 120-170 m3/ke2/annualy). 

Our aeasurements prove the use of tablets as a suitable 

•ethod for study the local differences in relief.For this 

aim is suitable the use of t ablets built of local rocks. 

Some of our collaborators continue the measureC'lents by 

t1eans of standard stabl ets and that one built of 1 ocal rock. So 

the mentioned results will be co■pleted and fulfilled . 
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THE ITACOLOMI QUARZITE KARST, MINAS GERAIS, BRAZIL: 
APPLICATION OF THE UNDERGROUND DRAINAGE DIRECTION PREDICTION METHOD 

ERASO ROMERO, Adolfo - d e LINA, Narcelo Taylor 

ABSTRACT 

The invest.teat.ton of" quart.-z:lt.e karst. developed tn t.he Broup 
lt.acolom.l rocka, ca.r-r-led o ut. In 1988, ident.1t"ted s everal 
c xolc.a.r-s:t.tc and endolc.arst.lc f'eat.ures such as s.1.nkholes, 
swal.lowholes ,sprlnca, karN!ns:, caves, speleot.hems and undercrow\d 
s t.reams. Opal-A, allophane and. an t.N>n-rlch mJner-&J or- ntineralJold 
speleot.hems were fowwl In t.he cave&-. 

The applicat.ion of" t.he PredJct.lon Mitt.hod t.o It.acolomi Quart.zit.e 
Karst. cave a high decree of' accW"&eY (952">, t.dmlla.r t.o t.hat. 
found ln ot.hei- soluble N>Cks such as lirnes:t.ones, doJondt.es, gypsum 
and clac1.ar- I ce. It. enhances t.he id&&. of' 1c.ar,st.tt1cat..lon processes 
ln quar-t.:z:lt.es. 

The contrast. of" t.he draJnace predict.ion and conduit. direct.ions 
polift\Odals f'or t.wo blocks of' a thrust. t'ault. showa t.hat. alt.hough 
t.here ....e so~ dU'f'e:rences probably caused by t.his s:t.r-uct.ural 
dts:cont.J.nuJt.y, t.he main mode keeps unchanced. 

t . INTRODUCTION 

This paper presents t.he r e sults of" a research done in It.acolomi 
Or-oup rocks, neaz. t.he t.own of" Our-o Pret.o, Mtnaa Gerats:, Bra-zU. in 
July and Au,:ua~. 1988. 

In t.hese quart.zit.es, ...any axokand,ik and endolcarst.tc f"eat.ures 
v•:re ldent.lfled, £UCh as croups or s inkholes, &orne of'" t.hem 
connect.ed by caves, karren8, ainka:, sprincs, Ul"lde:rc:round st.reams 
and apeleot.hema. Thece f"eat.~ evidence t.he developm,e,nt. of" an 
act.ive r-alnva.t.er lea.rat. caused by sWca dis:solut.Jon. 

Since t.he rarit.y of" quart.zit.a karst. occu:rences ln t.he world, 
Jt.acolon\1 represent.s an excellent. ex.ample f"or- st.udyin,e 
&imi.laZ'IUes t..o clas.s:fc limest.one kar-st.. Then, t.he applicat.lon or
t.he .. l.h-ade.-c-.-ound ln-Al.n.oce Db-eoi.to,- P.-.dic:Uon Mat.tw>d tn. t.hut 
unusual t.ype or- ka.rst. baa been tor- ua • peat. opport.untt.y. 

2. ~ ~ 

The lt.acolomi Oroup is a coarse eplclast.tc sequence composed by 
quar,t.zJt.es and pollmit.tc conclomer-at.tc quart.zit.es. IL 1a pl.aced in 
a r-ecion known aa .. QuadrUAt.er-o Ferri r-ero'" Or-on Quadrancla). It.a 
clasalcal at.:rat.tcraphic column was: do~ by Dor-r (1969). This 
a ut.hor det'ined a sequence o~ t.hree er-eat. unJ.t.tes: Minas Gerats 
micmat.U,tc-cranultt.tc Complex tn t.1,.e base, t.he greenst.one-belt. RJo 
d.as Valhaa: S u percroup, and t.ha cl.aat.tc-chemical Minas Supercr-oup. 

The Minas: S upergroup was divided ln Cour Oroups. i.e., f"rom 
base t.o t.op, Carac;-a, It.a.blra, Cercadinho and lt.acolomi. The 
lt..abir,a 0%-oup have a chemical ortctn, while t.he ot.het'S are 
clast.ic. The ace of" M:lnaa Supe:r,:roup ranees .f':r-om Lower Lo Middle 
P:rot...rozolc. So, t.he ace of' l t.acolond Oroup la probably Middle 
Pl'ot.erozotc, about. t.7-t.8 8y. 

The st.udied zone ls t.he t.ype-area ror lt..acolomJ Oroup. It. is an 
old Can-delt..a wt...re at. least. t.hree daro:rmat.tonal rases have act.ed 
l n It.. 

Decimet.rlcal er-os:s-baddlnc .and ripple marks f"eat.u.res are very 
well e,cpoaed and preserved In t.he valls of' t.he caves. since t.here 
ts Ut.t.le btoloetcaJ act.lvit.y. The peebles of" t.he conglomerat.e 
l•vele ..,... composed by quar-t.zlt.e, quart.z, hemat.lt.e and it.ablrit.es. 

TM roclcs are f"ract.ured and have a conspicuous f'oUat.ion <S 
1 
> 

parallel or- s:ubparallel t.o t.he beddir,c surf"ace. Recent. works 
ahov.cl t.hat. tt. ta an aloct.onous block., displaced by an over-t.hrust.. 
In Lhe trt.udie a:rea, t.here ts a large t.hrus-t. f'au.lt. u,.at. pushed pa.rt. 
of' t.he quart.ztt.e block d.trect.ly over t.he Rio das Vell'8S 
Super,cr-o·up, enhancl~ t.he idea or an aloct.onous or,tc tn. 

3. lTACOLOMl QUARTZITE ~ 

The lt.acolomt Quart.zit.e Karst. ls an tnt.erest..lnc case of" karsL 
In quart.zit.es, wlt.h 12 known caves and wlt.h poss:ibtlit.y t.o one 
hUNb-ded more. These cavea beelnc slat.emat.lcaly e,cpJored, 

surveyed: and st.udted by t.he Soctec:!8de 
Espeleol6gtca da £scola de Minas de Ouro Pr-et.o. 

£xcurslon1st.s e 

3.t ~ Charact.er:ts.Ucs 

The lt.acolomt OJ"oup :rocks wlch sit.es near Ouro Preto can be 
r-ouchly divided In three levels corresponding t.o t.he 
ce.omorpholo~tcal surf"aces: t.hat. act.ed In t.he region. So, t.he lower 
surf'ace will be considered as t.he areftfl near t.he BaU River Valley, 
wher-e ka.r-st.lf'tcat.lon ts evident. by t.he occurrence o r many 
•lnkhoU's and a complet.elly underg::round dratnace vh1ch f'Jo"'s 
concoNlant.ly t.o LM valley. The st.udJed caves It.acolomi I and n 
are locat.ed at. t.hls area. The- alt.lt.udes of' t.he re~ i o n ar-e 
aproJdmat.ely t.~ 1300 t.o 1350 met.era. 
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La lnvest.tcac16n del lc.ars:t. en cua.rcit.as des:ar:rollado en las N>CaS 
del Grupo lt.acolomi~ llevad.a a cabo en 1988, tdent.lt'lc.6 dtversos: 
r-ascos endok.i.rst.tcos y exoUrst.tcos, t.a.les como do,llnas, ponores. 
s:urgencia:s, laptaces, cuevas, es:peleot.emas: y C'lujos: s:ubt.errAneos. 
Se han est.udtado espel.eot.emas de 6palo-A, alot'ana y un mineral 
rtco en htez-z-o en las cuevas e,cptoradas. 

La apllcac:t6n del Met..odo de Pr-edfccl6n en e l lcarst. en cuarclt.as de 
tt.acolon\l ha dado w, grade de pr-e<:S.al6n del 9!1.2", similar al 
encont.rado en ot.r-as rocas: solubles t.ales como call2.a:s, dolomias, 
yesos y htelo gl.aclar. Ello r-et'uer-z..a la idea de la eJdst..encla de 
proceaos de kar-st.lficacl6n en I.as cuar-ctt.as.. 

El cont.rast.e ant.re las: poll.modal.es de pred.lcc16 n de drenage Y de 
dlrecciones encont.radas' en Las e,cplorac.lones de los conduct.os 
dos bloque-s separados por- W\a escama t.ect.6ntca, rnuest.ra que a 
pesar de que eJdst.en a.Jcunas: dit'erenc'las. provavelment.e causadas 
por dtcha dtscont.lnutdad, la mod.a prlncJ.pal permanece cons't,ant.e. 

D 

Plro<:lcGN~KHm 

FIG. 1 • SITUATION ANO GEOLOGICAL .. AP OF THE SlUOIEO AREA 

In st.ruct.ural conUnutt.y t.o t.he lower slll"f'ace t.here t s t.he 
lnt.ermediat.e c eomorpholo,:tc.aJ s lll"f"ace. locally known as ''First. 
Table". It. can be desc:r-lbed as a near f'lat. sui-race with alt.lt.udes: 
bet.wea n t◄OO t.o 1500 met.er-s:. Her-e t.he caves are a common f'eat.ure, 
wit.h many sinkholes and lncomplet.e under,:r-ound drain.ace. 

Separat.ed fr-om the at.her s:urf'aces by a t.hrust f'auJt., t.here ts: 
t.he upper surrace, wheNt ''Pico do lt.acolomi" (lt.acolomt Peak) ts 
located. Thls s:urf'ace can be cor~lat..&d t.o t.he Sout.h-American 
SurC'ace dated as Cretaclc. The aJt.lt.udes r e ach an averace of' 1600 
met.era, wlt.h a maximum of' 1762 met.ers in t.he It.acolomt Peak. The 
t.wo loncest known caves are locat.ed In t.h.ls ar•a. 

S i nce st.r-uc:tural discont.lnu1Ues could af"ect. t.he P-redJct.lon 
Met.hod results, we decided Lo analyse t.he rault. blocks sepa.r-at.ely. 
what. vould •na.ble us t.o cont.rast. t.he result.a. So we named t.he 
upper ,:eomorphological surf"'ace, which ls above t.he t'ault., as Upper 
QWU"t.zit.e Block. The lower ~ . tr,t._er-medJat.• ,:eomor-pholoc;tcal 
s:urf'aces, were named t.hen as: Lower Quart.zit.e Block. \r/hen ve rel'er-e 
t.o bot.h blocks we use t.he t.erm 81obal Quart.ztt.e. 

It. seems t.o t.he aut.ors that. t.hts lulrst. have been developing f'or-
1:everal million years, alt.hough det.a.Jled work are t.o be done. 



:3-2 OU-.er Occurrences and t.he Problem 9.( t.he Stltca SotubtUt.y 

Ksrs:t. phenomena in qu.art.zit.es have been report.ed ln several 
pai•t..s or t.he wot>ld- Two o< t..he most. lmpot>t.ant. occurences: are t.M 
Black R~f' Oroup and \w"olksbet>c Or-oup tn Sout.h Af'lrca <Ma.rt.lni. 
1982)., and t..he Rnr-alm.a Or-oup Qua.r,t.'%1t.e Karst. tn Venezuela C<Jalan, 
1996), near- t..he f"r-ont.tel" wtt.h Braz.ll and Ouyana.. 

In Br.1'!17.U Lhere are many known occurrences: of" quart.zlt.e karst.. 
In Min.as Be.r-ats St.at.e are known t.he Jblt.lpoca Karst. CP@re-2 and 
O.rossl. 1986), t.he Karst. near S.lo Tome das Let.ras t.own. t.he K.ar-Bt. 
near Olarnant.tna t.own, and nat.urally t.he lt.acoloml Oroup Ka.r-st.. A 
most. tmpreaslve case of' qua.r,t.7.J.Le lcarost. occurs: ln Bahia St.at..e. 
Lenc6ts. wher,e, a Lar-,:e cave o'° 1100 met.ers: developes ln quar-Lzit.es: 
and met.acon,elomerat.es: of" Tombador--Lft.vrss Pormat.ton l.£:raso et. alU, 

1989). 

The silica diBEOluUon ,...hich enhances t.he development. of' caves 
Ln qwu-t.'Z.lt.e kars:t.s ts a problem not. co,nplet.el y underst.ood yet.. 

In low alcallntt.y wat.ers t.he solubllit.y ls not. dependent. on t.he 
pH. The quart.2 so.1ubt.Ut.y value ('or pH lower t.han 8 and 2S•C ls 6 
mg/I. The lt.ac:oloffli •at.ers have a pH around 5.S. Undoubt.ly t.he 
t.emperat.ure plays an import.ant. N>le in sLUca solublUt.y. Por a 
iOO•C Wntpel'\at.yre, t.he quart.:z s-olubllt.y ls a.round 60 mg/1 CMw.:art. 
and 8ir-ot., 1977). 

It. is reJRarkable t.hat. laborat.ory experlmant.s us.Joe different. 
met.hodolor;y had f"ound qult.e dlf"t"erent. result..s ln t.hls subject.. It. 
seems t.hat. a quart.% great.er cont.act. surf"ace •lt.h wat.er Improves 
hlcher- solubillt.y values. In nat.u:re, where t.he .... at.er seeps lnt.o 
narrow tone f'r-act.ures or bet.ween crys:Lal ,:rains wa can suppose 
hicher s-olubtut.y values t.han clas:&:lcal laborat.o.r-y ones. 

Aglt..at.lon ls anot.her bn:po.rt.ant. f"act.or ln t.h.is subject.. Morey et. 
a1l1 (1962) 1n t.hel..r experiment.&: had f'ound at. 25•C values of' 1Mg/l 
in 1/2 rpm <.revolut.tons per- m.lnut,e) and 900rnc/l ln 75 rpm. aJ"'t..er 
360 days. 

The silica conoent.rat.lon tn •at.er ls an exponent.la! funct.ton of' 
cont.act. t.1,_ CRimst.tdt. and Bar-nes.1980>. Mar-t.ln.1 <1087) developed 
a comput.er pr-ocr-am t.o modeUze t.he enlarc'ement. of" quart.ztt.e 
t'ract.ures and t"ound t.hat. an init.la.l t'ract.ur-e ot" 110 met.ers Lone 
inclined t.o 30• and 2µ wlde br-oadnns t.o al.moat. 100µ af't.er 300 
years of" oont.lnuous dlssoluLlon. 

Mart.int. <1982) :sho•ed t.hat. tn Black Reef'" and 'w'ollcberg Oroup 
Quart.z.lt.e Karst. t.he dls-s:olut.ton aJ.&,o occur~s bet.ween Cl')'Et.al 
cratns. He est.lmat.ed rouchly t.hat. less t.han t.wo mlWon ye.aa,,s 
could account. f"ol' t.he developement. or t.hls quarL'Zlt.e brst.. 

3.3. DescrJot.ton Q.f ~ ~ Caves 

'We surveyed Ctve o< t.he Lwelve known caves ln lt.aoolomi t.o 
cont.ras:t. t.hem t.o t.he P.r-edlct.lo n Mat.hod. The caves have been named 
by bot.h tt.s t.oponimlcal ~s and by t.he name lt.acolon\l CoUow&!cd 
by a nutnber- CLtma

1 
t987>. AU t.he caves a.re essenctaily 

hortzont.al. 

The caves tt.acolomi and 2 are locat.ed ln t.he lower 
r;eomorpholoc;lcal surf"ace, quJt.e near one t.o ot.har, aharln.r; t.he 
same underground draJn.a,ce. They ~ very s:lmllar- and were probably 
part. ot" t.he same cave. now lnt.errupt.ed by breaulown. tt.acoloml t 
ts pt.aced upst.ream tn relat.ion t.o lt.acolomi 2. The cN)SS sect.Ions 
of' lt.s passaces are almost. elllpt..lcal wlt.h major axes: par-alel Lo 
t.he dlp oC t.M Collt.aion S

1
• lt..acoloml 1 and lt.acolomt 2 lef'ICt.hs 

are 38 met..ers and 28 met..ers res:pect.tvelly. 

The Jt.acoloml caves 3 and 5 a.re locat.ed fn t.he int.ermedlat.e 
,:eomorpholoc;lcal sur-f'ace, near ot.hel' caves. The lt.acoloml 3 cave 
ts developed a.lone f"r,act.ures: en.la%-,:ed by dlsEolut.ton, and have a 
len.r;ht. oC ◄O met.ers. The cave lt.acoloml 5 shows: all'ftost. perf'ect. 
eWpt.lcal cr-oss sect.ions wit.h many dls:s:oluUon Ceat.ures:. IL also 
present.ed an su.bt.eranean acUve dralna,ce even dur-lnc t.he sur-ve\,' 
wol'ks. tn t.he Lone dry season of August.. 1988. lt.'s leng-ht. ls 54 
met.ers. AU lt.acolomi caves l, 2, 3 and 5 are placed in t.he Lowe r 
Quart.zlt.e Block.. 

The cave lt.acolomi 4 Ls t.he loncest. surveyed cave wit.h a lencht. 
ot" 1◄0 ~LeNo:. It. l s placed In Lhe upper- ce-omoi-phoJoelcaJ sur-f"ace 
and lt. ls t.he only t.:l.ud.led cave ln t.he Upper Quar-t.%.lt.e Block.. It. 
Is const.tt.ut.ed by a. lar-ge di£plac&d block ln lt.s: sinkhole ent.rance 
and by a dJssoluUonaJ conduit. t.hat. ends: ln a siphon.. It. a.Is-o 
showed an act.tve st.ream dur-ln,; t.he survey works. 

3.◄. Soeteot.hems 

In all st.udled caves, t.here were <ound secondary m.lner-al 
depos:tt.s, 1. e ., speleot.hems, of' slllcat.es <Lim.a., t987). These are 
composed most.ly by opal and aJJophane. alt.houch some small 
mlnerall2at.lons of' an t .ron--s:lllcat.e mineral or mineralJold wer-e 
also f"oWld. 

The most. common t.ype a.re corallolds~ st.alact.lt.a-s and helict.tt.es 
of' opal, t.hat. had been tdent.1.f"ted by X-Ray D1f"r.act.omet.ry CXRD>. 
chemical analysts and t.hin sect.Iona. The XRD pat.t.er-ns f'or t.he 
opals a.re similar t.o t.he op&l-A of' Jones and Se,:nit. Ct971). wlt.h 
low ant;le s:cat.t.erln,g (PIO. 2). It. ls: ch.aract.er-lzed by a proeminent. 
very dt!'use band centered bet.ween 97 t.o ◄SA. The t.htn sect.ions are 
not. complet.ely d.a.l'k ln crossed polar,lzed planes., showtnc an 
incipient. r-ecrtst.alizat.ton of' t.he opal. In ract., cryat.ala of' 
ca.lcedony wel'e ldent.tned tn some t.h!n sect.tons. It. ls probably an 
evidence ot" t.he o ld ace of" U'lese Bpel&ot.henw. All apeleot.hems 
samples present.s cont.&minat.lon of' aerial quart.-z.lt.e powder ot" le.ss 
t.han 0.1 mm diamet.er. The cenes.ts ot" such speleot.N!ms: l s cenirraly 
accept.ed as slllca s:upersat.ur-at.ton by evaporat.ton ot" seeplnc wat.er
CHlll and Por-U, 1086; 'Webb and F'tnlaynaon. 198◄). Tha chemical 
analysts f"or some oxides are elven in Table t. 

L . 

Sample IT3 88 . 82 07. 8 
Sam.pie IT!J 79.33 14.84 

TABLE t - CHEMICAL ANALYSIS OP OPAL SPELEOTHEMS 

A 

98. 
98.35 

The ot.her common t.ype of" speleot.hems f"oW'ld tn t.he lt.acoloml 
quart.zlt.e caves ts f'lowst.ones wlt.h as.s:oclat.ed mtCN>r;ours of" 

2K 

SAMPLE IT AB2 

IK 

OK 

IK 

SAMPLE IT AB 1 

OK 
20 40 60 7 C 0 

KaCu, 45kv, 15nA, a•tmin. 

A:;2.-X-RAY OifToctometry traces for !he opals, Peaks ore due 10 
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quartz, sericite and other aerial conrominotions. 

allophana. In t.hese c.Ave
0

s t.h• allophanes s.re o n.en ftSSOC.lat.ed t.,a. 

wat.er now Alophanes ~ r-andomly st.r-uct.\ll'ed •"hollow 8J>herul~ .. 
of 35-SSA hydr-ous aluminoslUcat.e of" vldely var-ytnc cowipostt.ton 
CF'lnlayson nnd Webb. t985>. n-.e tdent.tf'lcat.ton of' allop,han,a wa5: 

m&de us-lng t.he t.est. of" Ft•lde• and Perl"'\'.)t. <1~> 

Some CNJS't.s of an lron rich s-peteot.hem showed amorphous XRD 
pat.t..el'n£ and ne-,eat.!ve ans'\llet- Lo t.-he Fteldes and Pe .. .rovc t.asrt. 
Analysts by Jnt'r-a Red Spw,.;:t.rul,;ll,.;,Ot,1Y have not. been complet.-e-d yet., 
but. t..he s-hn.Ua.l"lt.y t.o ot.~r occurrences sucest.s t.hat. t.hes:e 
--=~le-ot,.he.rM: co.uld be classlt'l.d in t.he Htstncer,,it.e-Ferrlydr-lt,,e 
-.:erles: CHenraJ vt. allt, 1090; Ftnlayn,son and \rr/ebb, 108S). 

The process of" f"or-mat.lon oC allophane and lron-rlch speteot.hems 
ls not. •ell undeN.t.ooc:l alt.houch t.here ls a po$:Slble cont.l'lbut.lon 
of' o r-cantc met.Ur t"ro1n t.he aoU.s over t.he caves:. specially in t.h,,o

alJophane case. 

3.5. ~ DtrccUoM 

The- Lower Qu.v-t.ztt..e- Block have 169 met...ers of" lca.rCUc: conduit..1oc 
expreS"'§:'ed ln t.he Ftc. 9-A poUmodal which shows: 

- one principal mode of' dlr-ect.lon 165-180• vtt.h 
25.◄X p.rob.shWt.y; 

- one ~conda.r-y mode oC direct.ton tO!S--t20• wlt.h 
13.9'C: probablllt.y; 

- one compla,....nt.a.-y mod& of' dir~on 4!1'-60• "'tt.h 
t0.7X pr<>babillt.y; 

- ot.her oomplement.ary mode of" dir-ecUon ?5-1)0• 
wtt.h 8.9'C probablllt.y. 

Tt\e' Uppel' Quarl•z:t~ Block h.s.ve 1◄9 ~t.er-s of" lcar«t.tc oondult.c 
e,cpl'esced ln t.he Fie. S-B pollmodal which shows: 

- One prlnclpal mode oC direct.ton 105-120• wlt.h 
2S5'C pN>bablllt.y; 

- Ot.hl!!r pl'lnclpal mode o(" direct.ton 165-180• wlt.h 
2S.!SX pr-obe.blllt.y. 

Summt~ t.he conduit.& direct.tons o r bot.h block.s. tn a t.ot.al ot' 
318 surve~ met.era. as showed ln t.he Pig. 3-C poU.ffllCMla.1, u,. 
direct.Ion dlst.r-lbu!Uon ror- Olobal lt.acolom.l ls: 

- One principal rn.oct. ot" dJNN:t.lon t6!S- t 80• wlt.h 
21.4,C probabllit.y; 

- One aecondary mode of' di!'ect.lon 105-120• wlLh 
t9.9'C pl'Obabtllt.y; 

- One ~&ldual mode ot' direct.ton ◄!S-60• wlt.h !S.?'X 
pr-obahutt.y. 

-4. ~ PR£DICTION 

The dissolut.ion cr-eat.ed by t.he W'ader,;round wat.•r c lrculat.lon 11\ 
t.he kar-st. b~n:a t.he lnt.erconect.ed f't-act.w-ee: and holea. cr-edualy 
decr-eaatnc ft.a loat. ot" he-ad. Conae~nt.ly, t.ha htdr-auUc cr-adt•n.t. 
sueps, lncreaaln,c t.he ciN:u.Le,Uon and, t.hen t.he dissolut.ton. Th.la 
cycJa ~at.ee a aelect,lv• procaca whare only t.ha major clr-culat.l6n. 
t'r-act.ures ki!-ep enlarceninc. 

The result. ls a t.rldl~ns:ional conduit. net., ~sponsible f'or 
bot.h t.he hlch t.ranaMlaivtt.y values and t.he space dir-ect.lonal 
discret.e char-act.el' of' k.a.r-at.tc aqulf'erc. The diz.e.ct.lon anlsot.rophy 
quant.lflcat.lon and t.he predict.ton of' t.ha principal cir-a!~ 
direct.Ion can be done ualnc t.he ''Kar-at. o .. atnace Pr-lnclpa.l 
Direct.tons Predict.ion Met.hod" <£%.aao, 108!5/'86). Thia met.hod 
as:sumes t.hat. t.he karst.lt'tcat.ton processes In quart.zit.es: ~ 
analogue t.o ot.MI' soluble rocks. 



1.1 ~ ffypot.besl§ 

Thi& resear-ch ts based 1n t.hree prlnctpal hypot.hesls: 
t . As. a consequence of" t.he "Forms: Convergence Prtnclple 

(Eraso, 1973) t.he kar-st. developes tn stm.llar ways 1n all soluble 
rocks 1n t.he nat.ur-e. 

2 . The occurrence of" exokarst.tc and endokarst.tc t'orms 
ln t.he lt.acolom.1 quar-t.ztt.ea are evidence of' U.s disolut.ton and of" 
t.he development. of" undercround dratn,ace. 

3 . The "Predict.ton Met.hod" ts applicable t.o quart.zl"t.es. 

These hypot.hesis cont.a1n some impliclt.s observat.ions. 
FN>rn t.he Clrst. hypot.hesls: 

t.he poss1blllt.y oC' s ilica repreclptt.at.ton as 
speleot..hems in t.he condult.s by seeplnc wat.er. 

FN>m t.he second hypot.hesis: 
- t.he exis:t.ence of' micro and macro, endo and exokarst.tc 

C'orms in t.he quart.zit.es; 
- t.he orcantzat.ton of' an undercround drain.ace, wlt.h 

slnlca, sprtn,cs and a subt.erranean conduit.a net. which connect. t.hem. 

From t.ha t.hird hypot.hesis: 
- t.he spacial. dJ.spostt.ton oC' t.he subt.er&nean conduit.a 

net. is condlt.loned by t.he st.ress evolut.lon oC t.he quart.z-lt.e block 
Cquallt.at.tve hypot..hests, Eraso, 1985/86); 

- t.he prtnctpa.1 direct.tons of" t..he under,;round d.ratnace 
is placed tn planes perpendicular t.o t.he minor component. o 

9 
of" all 

st.ress ellpsotds: t.hat. have act.eel in t.he quart.ztt.e block 
Cquant.tt.at.tve hypot.hes.ts:, Eraso et. alli,• 1983). 

4.2 f.k.kl ~ ~yphs) 

The fleld work cons.lst.s in searchin< t.ect.o,:lyphs conjunct.tons 
capable of' det.erm.ln1n,c t.he dl.1'Cerent. st.ress elipsotds which have 
act.ed on t.he quar,t.ztt.es. 

The most. import.ant.&: t.ect.o,:lyphs conjunct.tons are: 
. st.ylollt.e - quart.z vein 
. st.ylolit.e - C'ault. 
. vein - Cault. 
. conjugat.e Cault.s 

Usinc; st.ruct.ur-al geology t.echntcs, i.e., reading t.he st.rtke, 
dip and t.he sense oC dip of' each t.ect.oclyph plane, it. ta possible 
t.o det..rm.lne t.he component.s oC t.he st.ress ellpslods <a.>o

2
>o,>. 

usinc t.he WULFF net.. The pla.ncs vh1ch cont.alns t.he major and 
tnt.ermed1at.e component.a oC' such ellipsoids Co• O' 

2 
> det.ermlne t.he 

dratnace planes. Aa t.he quart.z veins and dykes a.re ort.ogonal t.o 
t.he minor component. of' t.he st.ress ellipsoid <o 

9 
>, t.hey also 

det.ermine t.he draJnac:e planes. 
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The t.ect.oclyphs invent.ory in t.he Lower Qua.rt.2.lt.e Block, was 
t.aken ne~ t.o t.he Bau RJver Valley and across t.he lnf'orma.ly named 
"cataes" Road. There were C'ouod 60 lect.ure st.at.ions. all of' t.hem 
quart.z veins. It.a dis-t.lbuit.ton in 12 lnt.ervals of' 15 degrees ts 
showed tn Table 2 . 
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In t.he Upper Quart.zlt.e Block, t.he t.ect.oglyphs lnvent.ory was 
t.aken near t.o t.he Pico do lt.acoloml, t.ak.Jnc care or choosing sit.es 
whe-re t.he rocks were not. displaced. A t.ot.al oC 25 st.at.Ions or 
quart.z veins were measUl"ed and it.& dJst.rlbult.ton ls showed tn 
Tab.S. 

4.3 ~ Antsot.roobv Predict.ton 

The aplicat.lon oC t.he Pr-edict.ton Met.hod t.o t.he Cield dat.a 
showed tn t.he t.ables 2 and 3 yields t.he drainage principal 
direct.Ions. 

◄.s.1 ~ l&!!tt Ouart.ztt.e 1tJQg 

Two principal modes <Ftr;. '4-A> lndicat.e t.wo draina:;e 
pref"erent.lal direct.tons wlt.h t.he C-olowlng ch.aract.ei-tst.lcs: 

' - One pr-tncJpal mode or direct.ton 105-120 • wlt.h 2t.7" 
probabilit.y; 

- One secondar-y mode of" direct.ton 165-180• wlt.h 15.0¾ 
probablUt.v. 

CLASS STRIKE -NUMBER OP 
STATIONS 

t u- 15 5 
2 ts- so 5 
s so- 1e> s 
1 15- 60 " 5 60- 75 0 
6 75- 90 5 
7 90-105 5 
8 105-120 ,s 
9 t20-1S5 7 

10 135-150 s 
11 150-165 2 
12 165-leu 9 

TABLE 2 - LOWER BLOCK 
TECTO<lLYPHS DISTRIBUTION 

'4.3.2. lt,acoloml ~ Quart.zlt.e ft.lQ;£k 

CLASS STRIKE NUMBER OF 
STATIONS 

t Cl- '" I 
2 15- so I 

9 30- 15 0 
1 '45- 60 t 
5 60- 75 t 
6 75- 90 2 
7 90-105 2 
8 105-120 9 
9 120-133 3 

10 135-150 0 
11 150-165 5 
12 165-180 0 

TABLES - UPPER BLOCK 
TECTOOLYPHS DISTRIBUTION 

Two pr-inclpal modes <Ft:;. ◄-B> indtcat.e t.vo dr-.sJ.~e 
pr-ef"erent.lal dJrect.ions wlt.h t.he t'olowtn,c charact.erist.tcs: 

- one pr-tnclpal mode of" direct.ton 100-120• wlt.h 36.0" 
probabtllt.y; 

- one secondar-y mode of" direct.ton 150-165• wlt.h 20.0" 
probabtUt.y . 
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GLOBAL QUARTZITES 
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◄.3.9. ~ Olobal Qu.arL2lt.e ~ 

Summ.inc t.he values expressed In t.ables 2 and 9, t.he values of' 
anisot.rophy quant.tf'tcat.ton and endoi-elc dr-atnace pr-ed.Jct.lon !"or 
a11 lt.acolomJ kar-st. present.s t.he t"olovlnc chal'act.erlat.tcs CF"lc . 
◄-C): 

- One principal mode of' dJrect.lon l~-120• vlt.h ~ -9" 
probablUt.y; 

- One secondar-y mode of' d.Jrect.lon t6!S-t80 • vtt.h t0.6X 
proba.blUt.y. 

- One residual mode Clover t.han t.he baclccround) of' 
d.lrect.lon ◄5-60• vlt.h ◄ .7" probabtllt.y. 

Tht.s sum represent.s t.he subt.eranean draJnace predict.ton~ ct ven 
by t.he poUmodals of' Fir;. 3, vh!ch accuracy we have t.o cont.i-ast. t.o 
t.he direct.tons: of' t.he surveyed caves of' t.he area.. 

5. PREDJCTJON ~ EXPLORATION ~ 

The cont.rast. bet.ween met.hod pr-edict.Ion and cave surveytnc may 
be quant.lf'ted by t.he KOLMOOOROY Lest.. ThJa t.est. a.lloVQ quant.lf'yln,c 
t.he maximum error and t.he degree of" accuracy of' t.he predict.Ion. by 
compar-tnc t.he accu.mulat.N predJct.lon-aurvey t.vtn poUmodals 

The r e sult.s ar-e t.he f'ollowtnc: 
- Lower Block <Ftc. !I): 

Maximum error • 32'C 
PredJct.Jon accuracy decree • 96.8)( 

- Upper Block CF"IC. 6>: 
Maximum error • 6 .~ 
Predict.Ion accuracy degree • 99.2" 

- Olobal Quart.'Zit.e (Fig. 7>: 
Max:lmwn e rror- • ◄.8" 
Predict.Ion &eeUl'acy decr-ee • 95.2" 

6 . CONCLUSIOPIS 

The qu.art.zlt.e karst. developed tn t.he Oroup lt.Acolomt Rocks 
shows aevera.l exok.arst.lc and endokarat.tc f'eat.ures auch as 
alnkholea, avallowhol ea,IRJ).r-Jn,ca, brr-ens, cavea, apeleot.hema and 
undercN>und at.r-eams. It. make us t.o reconsider t.he quest.ton of' t.he 
silica aolubWt.y which needs t.o be bet.t.er st.udled. 

Opal-A s-peleot.hems wer-e f'ound tn t.he caves and shows: Incipient. 
re-crlat.allz.at.lon t..o cal.cedony. Allophane apel&ot.hema were 
tdent.U"ted by Fleldea and Perrot.'• Test.. An lrcm-rlch mineral or 
mlner-allold waa also f'ound and porulbl y can be cl.aasif'led 1n t.he 
Ferry<b-lt.e-Htslncertt.e aertea. 

The appUcat.ion of' t.he Predict.ton Met.hod t.o It..acolomJ Quart.2.lt.e 
Karst. clvea a h!ch decree of' accuracy, alm.llar- t.o t.hat. f"ound In 
ot.her- soluble roc.ka auch aa lhneat.ones. dol omJt.es, cypsum and 
clacl.ar Jee. It. enhances t.he tdea of' karat.lOcat.ton pr-ocessea I n 
qual"t.ztt.ea . 

The contrast. of' t.he dr-aJl'\a,C'e pr-edJct.ton and conduit. direct.lona 
poUMOd&ls t.o bot.h Upper and Lower Qwu-t.zlt.e Blocl::a &hows t.hat. 
alt.houch t.hel"e are aome dlN"erencea probably caused by at.ruct.ural 
dlscont.lnult.lea. t.he main mode keep• u.nch.anc•d. 
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ROSPO MARE (ADRIATIQUE) - UN P ALEOKARST PETROLIER DU DOMAINE 
MEDITERRANEEN 

DUBOIS, Paul - SORRJAUX, Patrick - SOUDET, Henry Jean 

Le gisement d'hydrocarbures de Rospo Mare est situ!! en Mer Adrtatique A 
20 kll de la c6te, au SE de Bart. le petrole exploltt est contenu sur 140 • 
d'ipaisseur dans un paUok.arst d'lge Oligo-Miocf:ne, dhelopp!: dans les 
calcaires du Cr!:tad et recouvert par une si!rte Miocf:ne Supf:rieur -
Plioctne de 1.200 ■ d'tpalsseur (anhydr ite et arglles narines). 

La nature karst ique du reservoir a Hi! caractfrhi!e A partir de carottes de 
forages verticaux et horizontaux qui ont perais d 1 analys~r les diffi!rentes 
fon,es de dissolution (rheau de fissures et de conduits) et leur 
reaiplissage (concri!ttons. terra rossa, argile marine etc.). 

La aorphologle du tolt du karst a Ht prtciste a partlr des Hudes de 
slsaique u rine. Elle est trts lrrtgulitre et coaporte nota-nt des 
paUovalli!es et de OOllbreuses di!pressions de toutes ta111es (dolines. 
putts etc.) . la connalssance dHal 11ft de cette aorphologle, appuyte sur 
des cartes stsatques au toit du tarst, a conditionn~ l 1 i11planllt1on de 
forages A trad horizon ta 1. proche du toit du karst , peraettant une 
mei lleure product ion des hydrocarbures . 

Un paltokust identique, de - lge, a pu Hre Hudlt a l'affleureaent sur 
la c6te Adriatique dans les carri~res d'Appricena. Son observation a perais 
de coaplUer et de ■ieux COlll)rendre l'organisation du pal~otarst de 
Rospo Mare. 

11 apparalt alnst que Rospo Hare est un pallokarst polyphast de cllmat 
subtropical de type karst de plateau. On peut y Habllr une zonatfon 
verticale, correl able entre les 7 forages ayant atteint le karst profond. 
Elle c0t1porte un tpi tarst, une zone d' infiltration, une zone de conduits 
en 1 taison avec un po lyphasa.ge de toU de zone noyee et enfin une zone 
noyfe s.s. 

Ces types de pallokarst, fosstllsls depuis le Hloctne suptrleur par la 
transgression aarine Mio•Pliodne , sont trh dheloppfs dans la plupart des 
zones calcaires Rditerranfennes. Leur generalisation a l'fchelle de 
1'env1ronneaent medHerranfen est esquisse a part1r de paUokarsts 
identiques connus en France, Espagne, Gr~ce, Turqute, liban etc. 

I. PRESENTATION 

le gtseaent d'hydrocarbures de Rospo Hire est local is~ en Ner Adrhttque, 
A 20 kllo11Hres de h c6te 1u Sud Est de Pesura (Fig. I) et A 
I 3SO Etres de profondeur. 

11 est situ~ glologtqu ... nt sur h bordure Hord Est de h phteforae 
carbon1Ue apulienne dont les d~p6ts s'~hgent du Perao-trtas jusqu'•u 
Cr~hc~ (fig. 2). 11 est d~llatU i h fols pu la bordure de h 
phteforae et par un syst9e de failles Est-Quest et Hord Quest · Sud Est. 

le pHrole expl otU est contenu sur 140 Etres d'~palsseur dans un 
pal~okust d'lge oligo-■toctne, dhelopp~ dans les calc1tres phteforae 
interne du CrUacf tnHrieur. Ces calca1res sont recouverts en discordance 
par une put snnte drie couverture canst ttuie de trois teraes : des 
ca lea Ires ,rglleux et ghuconleux alodnes (75 ■), des h1porltes 
aess tnlennes (50 ■), des arglles sllteuses et des sables plto-quaternaires 
(1200 ■) (Fig. 2). 

2. RECONIIAISSAHCE DES PHEIIONENES KARSTIQUES 

le paHokarst • pu @tre caracUrts6 grlce l un carottage conttnu trh 
laportant (6 puits et plus de 900 al!tres de carottes). Ce carottage a ats 
en 6vldence des ph6noal!nes de dissolution et de colaatage caracUrtsttques 
d'une intense karst tf1cat1on. 

la dissolution s'exprtae par des fractures flargtes, des vacuoles, des 
conduits horlzontaux et des br@ches d'effondr-nt. Les conduits 
hortzontaux ont une hauteur d'ordre plurtd6ct1116trique l 116trtque. 11s 
peuvent attetndre loul-nt de plus grandes dtaenslons (jusqui 7 al!tres 
de haut) ; leur re■pltssage lndlque qu'tls ont pu ttre parcourus par des 
6coul ... nts de type rtvllre souterralne. Dans les secteurs o~ ces conduits 
sont abondants, leur effondreaent peut provoquer de v6rltables br~ches. 

le taux de colaatr9e des vldes de dissolution est d'envlron 70 "· 11 n'est 
pas hoaog~ne car es condutts sont beaucoup plus colaa.Us que les 
vacuoles. 

L'analyst du col11atage • perals de dtff6rencter un col■atage d'ortgtne 
pur-nt contlnentale et done usocU A la karsttflcatlon, et un col■1tage 
d'orlglne ■artne dQ 1 h pt!n6tratlon des pre■ters s6dlaents de la 
transgression atoc~ne dins le pa16okarst resU ouvert. 

Le colaatage assocU l la karstlflcatlon est constttu6 1 h fols d'un 
concr~ttonne■ent calclttque et de reapllssages par des alUrttes. 
le concr,ttonneaent calctttgue s'observe essenttelleeent dans la partte 
supilrteure du p1l6okarst o 11 est assoc!~ aux fractures 6largtes, aux 
vacuoles et aux conduits. 11 peut ■l!■e colaater des conduits de plusleurs 
Etres d'6palsseur. Le concr6ttonn-nt est constltu6 par une calcite pure 
jaune ou blanche bten crlstallls6e, trts stllblable aux concrHtonneaents 
calctttques actuels. Sur certains putts, de v6rltables stalactites ont 6t~ 
carotUes. l'ortglne contlnentale de ce type de d6p6ts ne flit pas de 
doute et est conflrw! par leur coaposttton lsotoptque (d 13 C trh 
ntgattf : de - 7 l . 10 o/oo POB). 
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ROSPO IIAIIE (ADRIATIC SEA} 

All Oil 8EARIN6 PALEOICARST IN TH£ NmlTEIUWIEAN R£610N 

The oil bearing paleokarst •t ROSPO HAR£ Is located In the Adriatic Sea, 
20 lea off the I ta 11 an coast. 

The reservoir lies at a depth of 1300 • and consists on • paleokarst of 
01 tgocene to Miocene age which developed within cretaceous 1 t•stones, now 
covered by 1200 • of ■to-pltocene sequences. The oil coluan Is about 140 • 
high. 

The Karstic nature of the reservoir WilS Identified through vertical, cored 
drill holes which allOlfed to analyse the various solution features and the 
sediaentary Infilling (speleotheas, terra rossa, aartne chys), as well as 
their vertical distribution. 

Observations concerning the upper part of the reservoir were coapared to a 
paleokarst of the sue age, outcropping widely. onshore, tn qu1rries 
located nearby . 

Erosion aorphology at the top of the Karst Is highly lrreguhr, Including 
aore especially paleovalleys as well as aany pit-shaped sink holes. 
Detailed knowledge of th1t a,rphology through geophysics helped optiatzing 
the developaent of the field through horizontal drilling. 

Flg.1-Localisalion du pal6okatst p6troier de Rospo Mare 
Les d6 Ots d'altt!ration ~n6tl ue s'observent prlnctpaleaent au tolt 

u pa o arst ans e syst ssural t!largt de 1'6pikarst, aals tls 
existent aussi en profondeur dans les conduits. 11 s'aglt toujours 
d'arglle rouge (terr• rossa) prtnclpaleaent constttu6e de kaolinite, 
parfots usocife 1 des ptsol 1thes ferrugineux, et contenant des ■1nfraux 
d'altfratton : hfaattte, boehllite, 1n1tue. Sur cert1ins pu1ts, le 
dheloppeaent de ■icrocodhm soul1gne, s' 11 en ~t1it encore besotn, 
1 'orlglne pedog6n6ttque. 

AGE 
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TRIAS 

UTHOLOGtE 

~ot 
~ 

Fig. 2 - la s4rie g6ologlque de Rospo Mare 
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Fig.3 • Zonation verticale ru pall!okarst de Rospo Mare 

Des rem~ltssages d'ortqine ■artne recouvrent frequeanent, ou re■anient les 
concrH ons calcittques atnst que les d~p6ts d'alt~ratton p~og~nHtques. 
Ces remp11ssages d'ortgtne aartne sont de quatre types : des calcarenites 
bioclasttques pouvant Ure dol011itisl!es, des argiles glauconteuses. de la 
celestite ou des calcites ■artnes (lua tnescentes sous rayonnement 
cathodique, alors que les calcites karsttques tnhtbees par le fer ne sont 
pas 1 u11t nescentes). 

L'ortgine ■artne des re■plissages peut etre prouvee, sott dtrectement par 
la microfaune contenue, soit par la ■tnl!ra.logte des argtles (saect ites), 
soit en fin par 1 'isotopte des carbonates. 
Htcrofaune et arg11es sont 1dentiques a celles des premiers niveaux 
11todnes transgresstfs (Aquttanten, Burdtgalien). Tous ces d~p6ts ■arins 
ont penHr~ profond~■ent dans le sysU■e karsttque, tndtquant un ■tlieu 
marin de salintte nonaale (d 13 C variant de • 0,3S · 0,3 o/oo POB). 
Leur nature est evtdeaent fonction de l'a.ccesstbiltte de la. zone 
concernee et l eur ■t se en pl ace a pu Ure corre lee avec 1 es d t fft!rents 
stades de la transgression ■tocene qui a fossilise le karst pre-■iocene. 

3. ZOHATIOH VERTICALE DU PALEOKAAST 

.a distribution verticale des different, ph~nooones de dtssolutton et de 
:olmatage a penais de reconnaitre une zonation verticale valable pour 
'ensemble des forages du 9tse11ent de ROSPO HARE. 

Cette zonatton 110ntre globaleaent la prhence de (Ftg. 3) : 
une untte superieure correspondant a l'anc1enne zone d'infiltration 
oU l'essentiel des vides est represente par des fractures agrandies 

- une uniU inUr1eure correspondant l l'a.ncienne zone noyee oU les 
vacuoles et les grandes galertes hortzontales doainent. 

3. I La zone d' tnftltration 

Cette zone pouvant.attetndre jusqu'l 80 llt!tres d'ipaisseur correspond 
l 1 'anctenne zone d' absorpt ton et d' 1nf11trat ton ~es eaux llf!teortques. 

Elle co■prend : 
- une partte supt!rieure : l't!ptkarst, 
- une partte tnferteure : la zone d' infiltration s.s. 

L' epikirst est en connexion dtrecte avec 1 '1.nct enne surface 
topographtque karsttque trts trrigu11tre. O'une l!patsseur d'une 
vtngtaine de ■Hres au ■axt■u■, t1 est trh karsttftl : no■breuses 
fissures ouvertes agrandies par dtssolut ton et vacuoles de corrosion. 
11 est en grande partte colaate par de la terra rossa et des 
sedtaents ■artns. 

La porostte de type fracture est de l'ordre de !,IS sen aoyenne, 
tandis que la penoeabtl tU est celle d'un r~seau dense de fractures 
tnterconnectl!es, ■ais avec de nOllbreux seuils dus au colaatage. 

La zone d'inftltntton s.s ou zone de transfert vertical s'etend sur 
1a paUozone d1 absorpt1on diff~r~e, epatsse de SO :. 70 • et 
reht1veaent hoaogtne. La karstification s'y exprtae par des fractures 
a.grandtes par dissolution et par des vacuoles. Le taux de dissolution 
y est plus rf!dutt qu'au-dessus, ■ais cette zone ■ieux proUgb des 
tnf1ltr.ittons de surface est aoins col■aUe i les colaatages y sont 
d'ortgine plus v>rtle : colctte, terra rossa et dtfflrents d~pots 
■artns. 

La porostU karsttque yest de l 'ordre de O,JS "· 
Li penoeabtlit~ est du type rheau de fractures agrandtes 
tnterconnecUes. La. distance ■oyenne entre les points d'absorption 
recoupb p.1.r le sondage horlzonhl est de 11 •· 

3.2 La zone noyh 

Elle co■prend deux ense■bles superposh classtques : la zone des 
conduits et la zone noyee peraa.nente. 

la zone des conduits : elle correspond l 1 'tntervalle de fluctuation 
de h nappe karst1que. C'est le secteur de dissolution ■axt■ale, ~ 
circulation aquift:re npide, au ntveau duquel s'est itabli un rt!seau 
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plus ou aotns complexe de galertes, parfo1s de grande tatlle dont 
l'effondrement peut generer de verttables brtches de collapse. Les 
rempltssages et col■atages sont trh diverstfUs : planchers 
stalag■tttques, terra rossa, argiles ■artnes. 
Le d~veloppe■ent l son so.et des dissolutions vadoses et des 
col■atages calctttques tradutt 1 'enfonce■ent de la nappe karsttque et 
!'abandon des galeries supfrteures au cours de !'evolution ~■ergh du 
karst. 

Cette zone est aiseaent correlable sur l'ense11ble des forages, 
constttuant une bande epaisse d'une vingtatne de !Detres proche de 
l 'hortzontale, en pente douce vers le Hord, ce qui indique la 
dtrectton probible du pil~oecoule■ent. 
La porostU est de l'ordre de 2,JS "· 
La penoeabtliU est du type conduits et fractures assoct~es. 

la zone noyee per■anente 

Elle se ■arque par la dtspar1tton progresstve des reseaux de 
galertes ; les indices de dissolution decrotssant progresstveaent 
sur une hauteur de 75 ■etres. Les vtdes sont pr1nctpale■ent des 
vacuoles et leur tnterconnexion dt■tnue vers le bas. paralll!leaent ~ 
leur frequence. Le colaatage y est pratiquement tnextstant. le 
paleodratnage devait etre a faible vitesse d'ecouleaent dans un reseau 
de drains plus ou 110tns rel th entre eux. 

La porostU yest de 0,70 "· 
la penteabil Ile est nettement 110ins bonne qu' au-dessus et untquement 
du type fracture. 

Au-dessous l'ensellble des calcaires ne presente plus de dissolution 
karstique t!vtdente. 11 s'agtt de l'ancienne partte tnfl!rteure de la 
zone noyl!e, dans laquelle l'existence d'un karst profond n'a pas tae 
d~cel~e. 

4. MORPHOLOGIE DU TOIT DU KARST 

La ■orphologte du tott du karst a ~U Hudt~e avec beaucoup de dHatl pour 
des ra tsons petrol t eres puisque c' est a son niveau que se s 1 tuent 1 es 
metlleures posstbtlites de production anhydre des hydrocarbures. Aussi, le 
projet de d~veloppeaent du gise■ent a pr~vu la rhlisatton de forages se 
ter■ tnant par une partte "horizontale" proche du tott du paUokarst. 
Chaque putts avatt pour objecttf de recouper le ■ax t■u■ de grandes 
fractures t!largtes de la zone d'tnfiltratton, suivant des profils 
horizontaux sur plusieurs centaines de lll!tres de longueur, le plus grand 
ayant d~passe 600 mHres, ce qut constitue une pr .. t~re ■ondiale pour des 
forages ■ar1ns. 

De plus, pour obtenir une recup~ration ■axi■ale de l'hu11e en place, ces 
forages devatent Mre i11plant~s sur les parties les plus ~levees du 
paleokarst, tout en conservant une •garde• suffisante pour biter l la 
fots les trop grandes trr~ulartth de surface et les zones forte■ent 
col■aUes de l'eptkarst. 

Li n~cesstU de connaltre pr~ctso!aent les trrlgulartUs de surface du 
pal~okarst a entraine 1 'enregi streaent d'une sts■ique ■arine special isee 
"haute r~solutton• . La qualtt~ des resultats a He exceptionnelle : la 
dHtnitton est telle que l'on a obtenu une v~rttable carte topographtque 
d'une partie du paUok>rst de ROSPO HARE avec des dHatls d'une precision 
de 20 ■litres. 

Les cartes (Ftg. 4) ■ontrent un tott de pil~okarst irr~ul ter, pr~sentant 
une forte densiU de depressions de toutes tatlles depuis 20 ■litres de 
dta■l!tre jusqu'l plusteurs ktlo■l!tres. Leur esnt de caracUrtsatton 
110rphologique s'appuie l l.t fois sur leurs di■ensions et leurs 
r~partttton. On peut dtsttnguer les for■es karsttques hypothHtques 
suivantes : 

~ dolines si■ples, souvent c1rcuh1res ou ell1pt1ques, l parois abruptes 
d'une profondeur pouvant atte1ndre une c1nquanta1ne de aMres ; 

· doltnes putts de htlle plus consid~rable et de prh de ISO ■ de 
profondeur assur>nt un v~rihble regard jusqu'/l h zone noyee :. 
travers la zone d'tnftltr>tton (Ftg 5); 



Fig.4- Morphologle du tott du pa16okars1 de Rospo Mare 
<Udutt de r interprfllation de la sismique marine 

C . 

O::..,r_-. ~.,~~ - -

[i] Banc rtptre aMyli"lle messlnltme O 200 400 
600m 

[f] Zone k..-Stlffe 

[I) Pal~esston combltt pa-- des s~lments m1ocfl'li! <A. B, C) 
not tr,, dlssymllrlr dtts !lanes dtt ,a pal~SSIM C 

Fig. 5 • Profil slsmique passant par ttois ~presslons 
au Iott du palAokarst de Rospo Mare 

T .... du tongo holtzontal ~marin mloc:6no --~ 

. enseables cOllj)lexes de do11nes co•lescentes ou eabotto!es (ouv1hs ?) 
nee parfo1s des aorphologies en gndtns ; 

• dt!presslons ferwes de profondeur 1 l■lto!e, .. ts p>rfols de trh 
gnndes dl■enslons (2,7 x I 1:11). 11 pourr•lt s'•glr, solt de fr•g■ents 
de p•Uovalll!es souttrtes, solt de poljes. 

De unll!re gfnfr1le, h rfpartltlon de ces dfpress1ons n'est pls 
rigul tlre, uh les plus taporhntes se local tsent bien sur les zones les 
plus h•utes du p•ll!ok1rst et prHt!renttelle■ent en bordure de h 
nexur•tlon qui 11■1te l 'extenslon du gtse■ent de ROSPO vers le Hord £st 
en crfant une zone basse vers hquelle s'effectu1tt l'fcouleaent 
k1rstlque (Fig. 7). 

L'enseable de ces •tau.ges stsaiques•, 1ppuyf sur des observations de 
p•ll!ok>rst l 1 '•ffleure■ent (Aprlcen•) et sur des C""l'•r•lsons •vec les 
karst troplcaux 1etuels ont per■ts d' l■phnter les forages de 
dt!veloppe■ent pt!lro11er du p1Uok1rst de ROSPO IIARE. 

Le pr .. ter putts 'horlzonhl' rt!•lht • conflrw 1•1 .. ge topogr•phlque 
fournle p•r h sts■lque en recoup1nt les systNes d'lnflltntlon •Inst que 
deux grondes dt!presslons col■ato!es de 53 et 137 ■ de dlo.tre apparent 
(Fig. 6). Les for•ges sulv1nts ont •pporto! des rhulhts sl■lhlres. 
L't!lude du re■pltsuge des dt!presslons en ■ontre le c•nct~re contlnenhl 
karsttque, uh fgaltaent ■uin pour un certain noabre d'entre elles. 
L'hypothhe retenue est celle d'une sulaerslon progressive du k1rst dh le 
dt!but du Hloc~ne l parttr de palt!opolnts bas et de palt!ov•lUes ; dans ces 
zones, h st!dl■enhtlon prt!sente des faclh l c•racUre plus conflnt! que 
ceux qui, plus hrdlve■ent, ont fossil 1st! les p•rtles h•utes du 
p•Uok•rst. 
5. UH l«l0£L£ ROSPO IIARE A L'AFFL£UR£H£11T : L£ PAL£o«ARST O'APRICEHA 

A 40 1:11 •u Sud-Est du cha■p pt!lrolter de ROSPO IIARE h rt!gton d'Aprlcen•, 
en bordure occ1denhle du Monte Gargano, aontre l l 'affleureaent les 
calca1res de h phteforae apu11enne kirsl1fh!s et recouverts en 
dlscord•nce p>r des dt!pOts du Hlodne Sup6rleur. 
Les conditions d'1ffleureaenl y sont except1onne11es cir les calca1res 
k>rstlfUs sont uplolUs •ctlv-nt c- plerre de dt!contlon ( .. rbre 
•drhtlco) p•r une vtngta1ne de corrltres qui profttent du rt!suu de 
fractures 1gnndies par k.arst1fic1t1on pour d1a1nuer leurs frais 
d' exploitation. 

La diaension de ces c1rr1tres, dont cerhtnes 1lteignenl 100 •tres de 
profondeur, Jo1nte 1u flit qu'elles sont jo1nt1ves sur une longueur de 3 
k11011Hres peraet une rea1rqu1ble vision en troh diaens1ons de h zone 
d'lnflltratlon d ' un p•ll!okorst. 

Ce p•Uok•rst l l'•fneure■ent prhente des •n•logtes essentlelles •vec 
ROSPO IIARE (Fig. 7) : 

I. le colcolre k1rstlfU est un colc•lre ■-!sozolque de type phtefor■e 
lnterne et C""l'Orhnt le ■e■e sysU .. de fr•cturatlon ; 

2. h k•rstlflcotlon est de ■e■e lge ollgo-■lodne et polyph•de. Elle 
s'est dheloppfe sur une zone h1ute (un ippendice du Monte 
G•rgano) ; 

3. h surfue du kirst est 1rr~u11tre et parseM:e de do11nes de diaension 
plurtdt!cmtrlque ; 

4. h k•rstlflc•tlon prhente la ■e■e zonatlon vertlcole 

5. h zone d'1nf11trat1on coaporle vacuoles et fnctures fhrgies 1vec un 
hux de cola1hge 1aporhnt d'or1g1ne atxte, hntOl terra rosu, 
hntOt d6p0ts .. rtns ■todnes. 

la posstbilttf de disposer d'un IIOd~le l l'affleureaent a perats d'une 
p•rt de vlsu•ltser en trots dl■enslons un scht■• g6ologlque qui Jusque U 
n'U11t qu'une 1aige conceptuelle dfduHe des observations de forages, et 
d'•utre p•rt de qu•nttfler 1• distribution de h dissolution d•ns h zone 
d' 1nflltntlon. 

Dons les carrllres d'Aprlcen•, c- l ROSPO IIARE, l't!plk•rst n'exlste pas 
partout et son fpatsseur y fluctue entre O et S aHres, aais sa structure 
est h01109tne : presque toutes les fractures sont 1gnndies par 
dissolution, et h poroslU k•rsttque y dt!puse 15 S. L• zone 
d'lnflltr•tlon sensu strlcto, d't!p•lsseur rt!gull~re (70 Mtres), prhente 
une porosltt! k1rstlque be•ucoup plus hlble (de 1,5 l 3 S) et une 
distribution lrrt!gult~re de h dissolution 1nfluench l h fols p•r h 
profondeur et p•r l'org•nlutfon de h fr•ctur•tlon (coulolrs de 
fr•ctur•tlon). 

Le contact •vec h zone noyh est blen .. rqut! p>r l'•pparltlon des 
preallres g•lerles horlzonhles et p•r le dheloppe■ent 
de h dissolution des Joints de stnte. 

St le scht!■a d'org•nlutlon du karst est le ■he l ROSPO IIARE qu'l 
Aprlcen•, le taux de dissolution est be•ucoup plus fort l ROSPO IIARE 
c•r•cUre excepttonnel prob•bl ... nt dO l un polyphu•ge l■porhnt. 
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Fig. 7 - Sch6ma g~ du pal6okarst tabulah de Rospo mare 

6. ROSPO MAR£ : Ult PALEOICARST TABULAIRE DE CLIMAT CIIAUO 

Le paleokarst de ROSPO MARE tel qu'11 est possible de le caracteriser l 
partir des prlnclpaux phl!~nes observb en sondage et dedult de 
l'lnterpretatlon -,rphologique de h slsaique aarlne est un karst bien 
typo!, que 1 'on peut rapprocher des karsts troplcaux actuels de Cuba, de la 
Juafque, du 6u1teu.h, d'lndonb1e, de Papouuie ou de Chine. l'abondance 
des dl!presstons , les dolines putts et les fonoes escarpees evoquent en 
effet le relief de type karst l pitons ou karst l tourelles trh developpl! 
dans ces pays et parfois en part le fossilises par la demure 
transgression aarine : Bale d'Along au Tonkin, et region de Quailing en 
Chine. 
Les caractl!ristlques l retenir pour le paleokarst de ROSPO MARE paralssent 
~tre les sutvantes : 

Un karst de cl laat chaud : 

la corrosion chi■ique y pan.U pr~oalnante : abondance de dissolution 
vacuo hire, fort developp ... nl des do lines et des dol ines-puils, 
Important concrl!tionn ... nt calcilique. Tout cela sugg~re une 
karstlfication de cli .. t chaud et htalde, ce qui est en accord avec 
les donnl!es pall!ocli■atlques de l'Oligoc~ne en region 
perl-■edilernnl!enne, el explique le grand dl!velopp ... nl de la 
karslificalion l celte l!poque 

Un karst tabuhtre : 

La hauteur karstifil!e (environ ISO •l, I 'existence d'une paleolopo
graphie ■edlocr ... nt contrutl!e el de falbles paleogradlents d'ecoule
■ent (lnferleur l 10 0/00), le developpe■enl ■ui■al des 
dissolutions au toll de h paUozone noyee correspondent 1 un karst 
tabulatre l nappe karstlque. Dans ce type de karst, l a 
dissolution aaxlaale se silue dans h zone de fluctuation de h nappe. 
La -,rphologle du tott du karst est souvent du type karst 1 pitons. 

!ln karst graviflque : 

Le -,tour essenllel des l!coul ... nts souterralns est la gravltl!. 
On y reconnatt aisl!■enl les princlpaux nlveaux de ce type de karsl 
zone superftclelle, zone d' 1nft1tratton et zone nayl!e ; 

Un karsl polyphu6 : 

La pr6sence au tolt de la 'zone des conduits• de galerles horlzontales 
col .. tees par des phnchers shhg■lllques el recoupl!es par des 
fissures dhrgies de h zone d'infiltratlon, ainsl que l 'evldence de la 
poursuite de h karst1fic1tion pendant h lente tn.nsgresston ■todne, 
soulignent Jes .idlflclttons du niveau de base du paleokarst et son 
canctere polyphase. 

Jn karst evolul! : 

L' l■porllnce de la dissolution (2 " du vol- de roche toll le), la 
h<>nne caracUrlntion de h zone d'lnf1ltratlon et de h zone noyl!e, la 
hlerarchlsatlon du rbeau depuis 1'..,nt vers l'aval, le grand 
dhelopp ... nl des galerles, et l'l■portance du col■ahge lndlquent 
quo le paleokarst avail altelnt son shde de Hturile. 

J . LA SITUATION OU PALEOKARST DE ROSPO MARE DANS LA KARSTIFICATIOH 
TERTIA!AE HEDJTERRANEEHNE. 

IIOSPO MARE, Aprlcen•, et les autres paleokarsls de lll!ae type conftr■es p•r 
or1ge e11 rig1on Adrhtlque aontrent l'exhtence, au tertiatre tnUrieur, 
t'un vute d .. atne de karsllftcallon qui • He ensulte fossilise par la 
transgression ■ar1ne ■toc,ne. 

'.a doaatne $8 rattache •u conlexle plus hrge des kirsts ollgo-■loclnes 
fpss 11 Ills par h transgression Hloc~n• Infl!rleur l Pl loctne et large■ent 
Jivelopp6s sur tout le pourtour ■l!dlll!rr•neen. Des paleokarsts de eel 3ge 
ont H• •Is en existence en Espagne, noh-nl dins le Golfe de l'Ebre 
(gtse1Nni petroller d'A■posta, de Cuablanc•, etc ... ), dans le Golfe du 
lion et fin C11Uirgue, dins le Sud de h France , en Corse, en Ihl 1e, 
Vaugoshy1a. Grlce, lurqute, Liban 1 etc ... 

On dolt done considirer le p•Uokarst de ROSPO HARE dins le cadre plus 
gl!neral de l'evolutlon du doaatne ■l!dlterranl!en ou, d'une p,rt Jes 
f;lQUYeaents al pins du Terthtre lnfdrteur, d' autre part 1 'ouverture de la 
Kedllerranee l p,rttr de l'Oltgoc~ne, onl ..,ne l l'•ffleure■ent sur de 
· rh vastes zones les l ■portantes fonutlons calc•lres sedt■entl!es dans la 
'iisogfe du Trtu au CrU1cf. L'Hlerston de ces couches calcaires de 
lusieurs ■lllters de •tres de pulss•nce est .. orcee dh h fin du 
rehcl! (-6S l 70 HA) et est totale■ent ter■tnee au debut de 1 '0llgoctne 

( ·3S l 40 HA). 11 s'est alors developpe pend•nt •u -,ins 10 l 20 MA- une 
orstlflcatlon .. jeure generalisl!e. L'ex..,n de trh nOllbreux exe■ples 
iglonaux fall •PP•r•llre des convergences -,rphologtques tout l fall 

• tgnif1cat1ves entre ces divers karsts du pourtour afdtUrnnhn. 

11 s'1gtt presque toujours de hrsts tabulaires, dont l 'fp1isseur de la 
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zone kirstif1fe n'excfde pu quelques cenhlnes de •tres. lls aontrent 
des ntv .. ux k,rstiques etages et relies l leur hue l une ••PP• karsttque 
fluctu1nte responnble du polyphuage - creuseaent, reapltssage, 
fossilisation. De plus , 11s sont aarques par une 1ction pred .. tnante des 
processus cht■iques : corrosion, dissolution, dfp6t d'fnoraes auses 
concretlonnl!es de carh<>n•te de calclta. 

Toutes ces c1rutertstiques correspondant i celles d'un ■111eu clt1t1tique 
chiud, huatde, 1vec 1bondantes circulations souterratnes evacuhs 
profondt!■ent par h n1ppe karstlque. Cecl est en 1ccord •••c une holutlon 
de type karst tropical 1 sub-troplc•l, conflr■ee par allleurs par les 
donnl!es p•leoclt .. tlques de celte ipoque nat .... nl l 1 '0llgoctne. 
Cette l:volut1on 1bout1t sur la presque totaltte de 11 zone 8Nl1terranhne 
Mergee l h ■he en place de karsts zonaux i trts vastes surfaces 
aplattes, peu elevees au-dessus du nheau de base. Ces surhces planes 
d 'eroslon-corroston sont part I cul Ureaent blen conservl!es d•ns les zones 
calcatres pl:rt•Rdtterranl:ennes. On les obsene sur toute h. fa~1de sud 
europeenne •Inst que dans le Proche Orient et le Maghreb ou elles sont 
cependant beaucoup plus aorceUes. 

Ce karst generalise est peu profond. L• karstlflcatlon ne concern• en fall 
quo h petite partie supirleure de 1• ■use calc1ln,, .. ts s• trh lir']e 
extension -presque continue- en fall un veritable ntveau geologtque, un 
•fossile aarqueur• i l'khelle Rdtterranbnne. 

La fosstliutlon totale ou partlelle de ce gr•nd karst ■edlterraneen 
s'effectue par transgression .. rtne progressive depuls la fin de 
1 '0llgoctne (- 23 MA) pour les parties les plus anctenn ... nl sub■ergees et 
jusqu'•u dt!but du Plloc~n• (· S MA) pour les parties les plus n!centes, 
conseqtlence du basculeae.nt des blocs vers l'enfonceaent Editerranffn et 
thyrfnten. Ces divers karsts sont 1tnst fra~ntb, certatns sont restb 
en grande partte eaerges, d'autres ont ell portes 1 plusteurs ■tllters de 
R tn,s de profondeur (· 13SO oetres pour ROSPO MARE). Souls restent •lors 
observables aujourd'hul les fra-nts ret!xhu■es par l 'eroslon, ,..,nus 
par les ■ouveaents pl to•qullern1tres ou explort!s par forage. 

L'lge de la transgression .. ,tne et done de h fosslllutton du karst 
peraet de dtstinguer plusteurs types de surhces 1nctennes karsttques 
pouvant presenter des -,rphologles 1ssez contrastees, avec : 

- des surfaces karsllques fin Ollgoc~ne 1 topogrlphle souvenl trh aphlle 
pouunt representer des 1pphntsseaents zonaux sous sol de 
vegl!tatlon ; 

- des surhces tntra•■toctnes ou pri•pltoctnes, p1rfots beaucoup plus 
dl!coupees, pouvant correspondre l des topographies accusees : reseau de 
paleovalUes et canyons du Nesstnten Supfrteur ; 

• des surfaces anciennes non recouvertes par la transgression 1nrtne, 
souvent decoupl!es en relief p•r I 'erosion plto-qu•tern•lre el dont on 
ne peut dire st le car1cttre d'apphniss ... nt actuel provtent d'un 
l!t•t 01 lgoc~n• ou d'un rhlllln•g..,nt recent. 

COHCLUSIOH 

Le p•leokarst de ROSPO MARE, dont l'lnlerft econ .. tque pl!troller est 
l■portant, constltue un excellent ex-1• de l'•pporl des techniques 
induslrlelles de recherche 1 h conn•lssance d'un sysu .. karsttque. Sa 
caractl:rtsatton et son tnteprl:tatton par reference aux aodtles des karsts 
troptuux a mHore son explontton et apporU des 1nforaat1ons nouvelles 
sur les types de karsllflc,tlon et sur les p1ra.tres utlles (porosltt!, 
perae•bll tte) des karsts fosslles. 

Enfln, ce paleok•rst ne constttue p1r un phenOlllne unique et isole. Toutes 
ses caractt!r1st1ques et son evolution l'lntegrent d•ns le gr•nd sysU■e du 
k•rst ollgo-■tocene ■edilerr•neen dl!veloppe d•ns les calulres ■l!sozolques 
el dont la ■tse en place coae h fossilisation sont en lhtson avec les 
l!tapes de 1 'ouverlure ■edlterraneenne. Ce th~ gl!neral de recherche 
■l!rlte d'ftre plus hrge■enl developpe. 
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CHARACTERISTICS AND DEVELOPMENT OF WANHUAYAN CAVE, 
CHENZHOU CITY, HUNAN 

ZHU, xuewen - WA.NG, xun,1 - ZHANG, Ren - TAN, PengJ1a 

1. Introcluc,:J.on 
W.a.h.U11yen can: w\u.ch located et 'r..oaban Bill 171Ca soutbv•s~ of 

Cbenzbou C1 ty is ,.c~llJ 'th• resurgence of e modern subtff'l'....ntao r1 v.r. 

,nd nov is open to tow-is'bl. 
1 

Venhuay,.n lnld•rground River Systea vith III catchment of 21.73 Em 

is the upstre•• section of tongxi.n River vhicb is ,. tribut•ry of Clan 

River be.longs to Xi&D.8 River B,sin. CerbOniterous & Penai.pn ot Upper 

Pel4eozo1c er!'tbem end J.nstrus1vd gi-,cu.tu ot Iodo-....,itnes&. epoch .exposed. 
1.n the UD.Jtergrotmd river basin and formed tvo clltterent types of aquifer 

roapectively (Figur& 1 ). 
1 ). Jtarst V@lter--bear.1.ng complex of carboru-t• rocks: 

It •s composed ot thick-bedded &high purl ty limestones & dolom.1:tic 1111•

stones o~ O,,tang ,ona,.tion( C1d) ,nd Yangu,,n Formation( C1y ) , ,.nd it 

covers en ,.re,, ot 1}.86 K.m; ,-bout 63.~ of the. total pre~ _of river b•sin. 

Ceo::aorpbologicallY' tll& a,r-.,. is constituted by tvo types ot corrosion

erosioOAl 1.nMonu: the k:arst hill~epression -nd tbe kPrst hill-vi,l.ley, 
constructing runot!. 11re. & d.iscbJtrge •rea ot the subterrane'"o river b.sia. 

2). Fissure vater-O••ring complex. of gr111.nites: 
It only exposed 1n tbe: sou'tll p11rt ot river t,,istn, laving P distribution 

•re:11o ot 1.en !IA!, 4lld makes 36.2" of the total ar1q, ot river b•sin. It 
is tba. rec~rge area of this rlv•r bas in shoving tbe lendscap• or erosior.o. 

medium-low mountaiM. 

2. 'lb• compo.sitJ.on .nd c~r.,.cte:rist.ics ot W•nhUilliyan Cave System 
Wanb~yan eeve is realy a modern subterranesn river syst• ot large 

sca1•, it corusists ot 8 2,245m long principl!l p,.ssage, a branch PaSSag• 
vhieb is a»ore thsn 5,000m long and negative raJ..i.eve.s which connect thea 

with one 8no'tller such as slaking holes, shlo!b, pooors, k~rst vi.adow 
and depressio~( Figure 2). 

1). Pr1ne1psl p.,.ssag~ ot W';tnhuayan CPV~ .Systei::1; 

It hPs 3 eave entrances on the surt~ee: Be.sl'l;tngyPn Cave, He.iyJlll Ceve ,-nd 

Wanhu.y .. n Cave, ot vb.ieb Heshengyan Cave is 8 previous s1.nk.1ng bola vh1Ut; 
IDtiy8 n C,-ve is a 94:a deep collapse k.rst vi.ndov which bAs ,. d,1,-caeter or 
90m. The dimension ot tbe passage is generally about 5-20m.. in vidth end 

10.:_2Cb 1n height, but the videat and highest part ot the passage are 70m 
11nd over 30m respectively. Because ot such huge .space, the collapse ot 
cave ceil.1.ng 1s very prom.inent. 'lbe space con.tiguraUon of prineip:111 
pass8 ge is multistory 19nd ot lrregul,.r cross-section. Tba mode.rn river 

bed oo tho passeg• tloor is about 3-5m vide, and the tluct;uatlon ot v::1ter 
level ot nov t.111.e is ,ibout 2-4.:. Ia.side principal pass~ge, bug1rgra,n1 tie 

gravals exist ttt1erywhere- on the floor . It ls obv1.ous th.Pt =odern hydro

logic reil11.• is unable to produca such gre1tt spaca. ot pri.ocipal po.asap. 

0~....::.:111:.._..:«IO:.:...._:.IIIO~...c.•• 

, 

A 
C 

L__!.___j'11 

&trances , 
w--Wanhueyan, B--&acl< Cs••• 
H--Huoohanysn,Z--Zhengyan, 
c--CllWlbuiyan 
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2). Bra,ncb. p-ass•ge. o.! v,.nhuay,.n Cave Systa:a: 

'lb.e: region covertng by carbon.a.ta rocks in the. north p .11 M: or ',fanhu,y,-a 

River B•sin. ls 11.ainly recharged by surfpcd: water trom Q.1tianl.1ng aoun
t~inou.s ::iirea nov1.ng througb those .slnking holes or ponors with.in m.,i,r-
g _n d.tpra:i.51.on.s vh.1ch developed. along t:ut. geological cont:11ct zoae ot 
gr .. nite.s and c~r-bOnatita:i, end such corrosive allogenic rech.,.rge. vater 
is undoubtedly the. chief source: providing motive force. tor tha develop

mtmt ot WJ?nh~y .. _c Underuouod Ri·ur 8,-sin. Jinshuiyan Cave 2nd Zhengyan 

C.,ve s1tu,ted on bil..Uoot or lintian]..ing Mt. ,re two leadbg sl.nld.ng 
holes ot branch passage o:, tb.1!. lc!!t bank ot principal. ?:i:Ssa~e. of 'il:nh\J.:lo

Yan C~ve 3ystea, pnd this br¢cb pas.s111ge now supplys 70,. ot .. tbe total 
disch,rge: ot Wenb1.1.11yan Subterranean River .. 'thus , tha. principal p"ss .. ge 
is only a relict cave ot &ttrly st;oge vhile brclllch Jh1ss.age. pl,ys an io

por-:ant rol~ in. ood~ water cycla ot V!'nhueYan c,.ve 5ysta. 

t!la. s;,oee sc21..1. of Orancb ppssage is much. smaller than principel 

p:1ssage:: comonly the. vidth is about 3-&a ?nd the. height is about 5-10. .. 
The p 8ssege- cross-section ls a:orge.,-shPped &.- keyhole-.sb.apecl , but th.Et: ke:y
hole..-srutped cross-section c2 n ba co.monly observed in the. u:p.stree.:1 seg

ment ot br?neh passage.. Ga:-tera,l..l'l, th.a passage. m,,.ln.ly devaloped plong 

:, iets .ot tissura:-ph.ne which. are n1?:1rly N-3 trend.ing, RE. trend.il::lg & 

~ ·tr~~ respectivel.y, and -,st ot all, the. pl&D, o~ brpnch p•SS•&• 

shovs that most eoanect.iau or dirrerent str11t1ng. canduits o!. .,she p,.ss
age. are ot rigbt-,.ngle- lntersactioo, !!Od branch Passage bas rare 11.i!a..Dder 

ch,one.J.(see f1gure. 2). It •s vu-r cl.""r tr.At tbO axt"'1ding ot branch 
passage has been control.led by structural-plan•, end tha history ot 

passage development iS not a long time. 
Spal.eogens like rock pendants , bonutone.s & stonetailth. developed v&ll 

on tha. ceil.in.g, vall & bottom ot tha pe,ss,.ga, Bes.ides-, sn:all grl',it bed. 

is th~ ehlat mecb.ani.cal deposites on the. river bed. In n.e.qrly. 200. l ong 

pessege segmi:nt vb.1.ch ls clos• to the vaterf'all ■t tbe upstream ext o-r 
branch p9ss111ge, 8s ttra. c.a•e. root is re.J..at1.vely tb.io, the clay deposits 

at the bottom or surrace depre:ssio~ e,re- abl• to pcaetr8t• tbrougb trac
tures ot cave: root into tb& passa,g• to rorm thoe• accuailat1o.nal slop.,. 

!l bills. 

,. Davel.opment or ._..-,.y.,. Cav" Syst• 
A.ecordi.ug: to tba analyses ·o~ aga- da:tercdn • .:1.on of ca..v• deposits. 

a:>rpbologic t9r11ture.s ot cava- pRss.g• end the ral.Jttioomip almlDg each 
coa90neuts ot c::1va systoa, wa. deduce th.et Vl'llhuay"lll Cove system bas 1.m

dergoc.a two deve:l.opcaent st.A.gas as tallows:: 



1 ). De::ve.lopment st,.ge o! disappe,.r1.ng stree,11 & pr1ncipal p,-ssag•: 
Ju aer¥tioaed ,.bovt., obviou.sJ.y principl!l pass•g• sbould b'!s th• longe;st 

dev-elopment history among all components- ot C-!!YO: syste:n, 1 t •s in !::oct a 
segment o! si.nkiag river on an ancient watercour3• fiom ll1uji.aowac. to 
Guapeagxia. th• iincillDt river Sl!nk into 1.m.dergroUDg at trasbangy"n. eave 

and rasurrected oa surtac• at Waa.bu.ayan Cave.. At the pl•ce vbere tributn,r'"' 
fiov ot branch pns~ga ••rges "'itll pri.Dclpal passaga, almost th• CZ"?ss

sect i 011 ot princiPa]. pesse,get has not cb111oged bf th.a agent o! a!fiuent 
vata:r, and this al.So retl.ects ~t such huge. space o! pr1.nc.1.p,-l pesage 

mould taas ~ !11111.nl.Y produced. 1n th• stag• ot sinic1.z:lg str-=-• de9'tl.op
ment. Based. on. ~ age study on river bed deposits by C-14 dating, th.is 

desralop:al:!l:l.t stage should be. ended be:tore L• ta Pleistocene. 
2). Dcve.l.opmlll:lt St,.g• ot surtic.1.al t\JnQeUat:10O & braDCh passese ~ 

Although surtl!tce vater domio.eted over locel v.ter cyclaa during ElP.rly s~ 
ot sinking river dW&l.>pmdnt, land.sur!aca ot Jilatersbed begsn the process 
ot surticial !ucn.al.1zat1.:>n vith the. dovu ot base level resultlag trom 
a .. rtn movemofflt during 11ed_um-late: stage o! priaci.ppl passue devtlop

ment. sw-1-~ce depr~sloD.S ~ dollnes:, ponors and sinking boles developod 
graci,Uy, surtace water thlillre.tora penetr:i.ted. into \.Uldergroumi gr~du~y 
and sterted produc.1.ng br-'\Dch passf.8e ve see tod.6.)'. ~tth..ile, because 

,ot tha. decre.:ase ot i,rech>itetion, tl'te surt._ca watercours._e rro:n Niuj.1.ao

wa.n to Guap&ngxia had been abandoned. In th.i~i thtt- procet!ding ot 
tr1but:1ry 'Pass~ge develo-pment has. e.cceJ.eratedAsinca Lats Pl.aistoce:ie. 
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A nN ara ot devdlopcaea.t ot #an.'luss:-.n Cave SyS't.rm beg;,n which. 13 ore
doill.Ilated by the !or"mJttioo. & evolution or branch p111sS3ge. 

Vha.t we. especi~lly need to point out at tiere is that: the seg

ment ot pri.nc1pal. p~S1-ga from Eesh.a.ngyan Cav:e entrance to JJ.O. iaw~rd 

depth ot about ·500m h;Js much. greater space than oth>!r ? .. rt. o~ the oass

age, this ls because Eeshangyan Cave was th.a sink.i.ng tml.e of aa aocient 
su.r!a<:t!' river then., havi.!lg th.a highest d~ee ot conce:i.tr-,,tion o~ w,ta:r-
tlow, the stee;,est hydraulic gradient ;.ad. thus the strongest ii!t"Osive 

power, and this is also the: .SJJme. rado.11 why .a.l.ms-t a ll ~trancl!S of 
s1nk.i.ng rivers are gre~ter th.an thei.r resursencas. 

\lthough.. wa hP.v~•t arrived at a conclUSion tor tha !or.nation & 
dwelopcattnt ot ca,... yet, troa tbe study on the spel.eomorphologic ch""

ractBlr'i.~tics & develop.:eat ot w~abuayan c"'ve system, we realize tba,t 
tlJe- input of ailogen.i.c water with. strong erosiva power is very import
arrt to 1;tte :for-::i.atioa. & devalo!)Qeat ot a big eava. It 1s aot vary d.itt.L
cult r ,r us to !ind lots axomples to prove tbis vievpoint 1n th• karat 
region ot 01J..r:Ja: nearly caost ca~ or cav• syirt.am, o! large s.cal• bave 
unexcept:Lonelly rel.at.ad. to th..e co11Ceatrat1v• recbarge o~ corro.sl.,,.. 

allogenic vatw. 

Institute or lvlrst Geology, uuilln., CUJongxi, Cni.n"'• 



THE LONGEST KARST CAVES IN CHINA 

WANO, xuny1 

There h111ve thou.sands upon thousands o! caves, developed 1n 

wide tcarst areas 1n China. According to the need ot economic , · 
constructine and _to cb.1.nese-toreign cave co-expeditions , in last 
years soae large karst eaves (cave systems) have discoved end 
capped. This is a list o! longest karst caves in China lengll 
over 2 Im (up to October 1988). Because o! the. insu!!icient reLe

rences deepest caves tecpora.rily haven't g1 ving. 

No He:aes ot caves Lo call ty L~bt Reference . 
(m) 

nngloag Cave Syste:o Licuan, lluhei 37000 Cool.Inst. ,A:cad. Sinica 

2 Baishui O:>ng Syste:o Jiaagkou, Gui- 22450 

mou 
3 Chuyan D>ng- Bangdong An- Long, Gui- 17262 

chang-JUlludong Syst. zhou 

4 lll>bin O:>ag System 

5 llail:io O:>ag(Pan Yang 

6 Cu,ngyan (Crown 

c.ve) Syste:, 

7 Jin Lun cave 

8 Cangzei River Cave 
9 Wpnhu,,,yan Cave 

10 B1yun Dong 

11 llaj1 O:>ng 

X1uwen-JC1!eng, 17210 
Cuizhou 

!Jama,~ 13735 

Cuilin,Cu,ngxi 10200 

Hash.gn,Cuangxi 7213 

l'.ashan, Cuangxi. 7000 
Chengzhou, !runan 6745 

Panxi.en,Cuizbou 6500 
Zhijin,Cuizhou 5400 

•CbJ..a.ese-Bl!rgie co- expe.
dition Team, 1988• 
Regional Hydrogeological 

Report (C-49- I) 

Guizhou Geogr • .us. 
•Anglo-chine.se cave. 
co-exped.1 t1on, Feb. 1988• 

Yan HankuJ.: •carsologica 
Sinica" , 1986, ,-2 

Inst. o! Karst Geology 
•Anglo-chlnese cave. 
co-exped.1 tion, Jan.1988" 
Inst. o! Karst Geology 
•Anglo-chinese cave. 
co-exp~tion, Oec.1985rt 

Inst. o! Karst Geology 
•Anglo-cbine:se cave 
co- expedition, ..Jan.1988" 

same 

Inst. o! Karst Geology 

"Americo--ch.1.nese. cave 

co-expedition, Mar.1988" 

Ha Ca1hua: "Int. Geooorpb~ 
1986,pert II . pp.1095-1108 
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12 Shenxien D>ag 

13 Long O:>ag (Dragon 

Cave) 
14 Solu& Ucdergro"'!d 

River Cava 

15 Yellow Dragon Cava 

16 Saguo D:>ng 

17 Tlenquan Cave 

19 !fan Dong Under
ground River System 

20 Shen!eng D>ag 

21 Longgong O:>ng cavarn 
22 Feino O:>ng 

23 Tlenguotan Lprge Cave 
24 Sbui Dong 

25 Seven St111r Cave 

26 Xiej1awal :tater Ceve 

27 Shihu, O:>ag 

D.lShan,CUJ.zhou 4965 Li .Ilnyan:"Procceding o! 
2th Karst congress, 1982" 

An-Shun,Guizhou 4500 Kai Zbeng,cing:•Car<:0logica 
Sinica•, 1983, 2-2 

11e .... Cuangxi 4000 

C1U,!funan 4000 

Fala,Cuizhou 3410 

Tuan Daoxi.an: • /4 lln.e.! 
Introduction ot 01.lna •s 
Research in Karst•, 1981 

Cheng Jian et al. •carso-
logi.ca Slnica•, 1987, 
CUizhou Geogr. Ass.: 
•Anglo- chlne.se cave 

co- e.:padition, 1987" 

6-1 

Xing,,en,Shi- 3400 Yan Sh1.xi.ng:Salected pa-

chuan pers • 
Jingsha,Guizhou 3180 R•gional l!ydrogeol. R._ 

port (C-48-V) 

!Caiyuan, Yunnan 3140 Regional Hydrogeol. Re-
port (F-48-II ) 

Xing,,en,shi- 2800 Yan Sh1.xi.ng:Salected Pa-
chu,ng pers 
Penza, Jiangxi 2700 Inat. ot Karst Geology 
Loagshan, Hlman 2661 Research Croup o! Luota 

Jtarst Geology, 1984 
Seme Si:ome 

Men&llan, Yunnan 2360 Regional Hydrogaol. Re
port (F-47-lCVI) 

Cuilln,Cu,,ngxi 2200 2hu Xuewen et al.: •Study 
on Karst ceomorph. and 
.Caves in Gui.Un•, 1988 

B.t:nxi,Liaol.in 21}2 Ma Lienxi.n at ol..aKorst 
and Karst Vater in Horth 
China", 1981 

Fansb,n, Be1jin 2120 B•ijin Hydrogeol. Team 

Tb.e Institute ot Kerst Geology, Chinese Acedemy ot • 
Geological Sclanc:es . Cuil1n, Guengxi , Cl1.na · 



THE STUDY OF KARST REGIONS I N TUSCANY 

FORTI, P. - MICHBLI. L. - PICCIHI, L. - PRANZI NI, G. - SASSOLI, U. - TRBVISANI , N. 

1 . INTRODUCTION 

The region of Tuscany is one ot the fev Italian re
gions which, while awaiting national legislation, has 
passed a law specifically ai■ed at the preservation and 
valorization of its caves. The lav is designed to devi
se proper guidelines with which to aanage Jc.a.rat caves and 
regions. 

To gather basic infor..a.tion, registers of karat caves 
and regions will be created. The Tuscan Speleological 
Association has already begun making a census of caves for 
the former . 

With regards to the examination of karat regions, and 
the creation of their register, research carried out join
tly by the TUscan Region, the Departllent of Earth Sciences 
of the University of Florence, the Italian Institute of 
Speleology and the Tuscan Speleological Federation is nea
ring coapletion. For each karat region a card divided into 
20 sections including, among other things, inventory mun
ber, townships involved, na■e ot the region, U. T.M. coordi
nates of the li•its of the region, •orphology, geology, hy
drology, anthropological and naturalistic interest, con
dition, and possible develop•ent is coapiled. 

Since no regional studies of karstis• had been underta
ken in Tuscany, a •ethod.ology eaploying a computerized 
data base, vith which to describe karat areas and their sa
lient characteristics as rapidly as possible, was devised . 
Since this aethodology ■ay prove useful in other regions, 
it is illustrated here. It encoapasses three distinct 
phases : 
l) insertion into the co■puter and plotting ot karsti
fiable tor■ations, whose li■its are taken fro■ the 1:100000 
scale Geologic Map of Italy. 
2) insertion and plotting of the data collected by the 
Tuscan Speleological Federation on natural caves. 
3) insertion and plotting of superficial karst features 
found in literature ,u1:archcu, and cursory cxa.inationa of 
aerial photographs, or reported by speleological groups. 

By superimposing the ■aps derived fro■ the three 
phases, the areas requiring the further study (evaluation 
of the geology, detailed photointerpretation, hydrogeology, 
etc.) necessary to thoroughly describe karstification we
re found. Further studies of the effects of huaan in
tervention in karat regions are planned, in order to 
suggest techniques tor protecting the regions the authori
ties. 

2 • MAP OP THE JCARSTIFIABLB FORMATIONS C fig. l.) 

The nomenclature was kept unchanged when the liaits ot 
the tor■ations given in the Geologic Map of Italy were in
serted, in order to keep the data applicable to other 
projects. The individual for■ations are for the most part 
calcareous (sediaentary or • etaaorphic) , though a few a
re evaporitic or che■ical in origin (gypsuas and tra
vertines) . They are divided into 12 classes of karsti
fiability according to criteria based on their lithology, 
genesis, and thickness (See Tab. 1). 

3. KAP OP THE CAVES lfig.2) 

The U.T.M. coordinates of the cave mouths inserted into 
the data base with which this aap was generated are the saae 
ones the Tuscan Reg ion is using to build a data base cove
ring its territory. The data describe ■ore than 800 caves 
registered by groups associated vith the Tuscan Speleolo
gical Federation. 

• · MBST REGIONS 

Observing the aap obtained by superiaposing the map 
ot karstifiable toraations over the aap ot natural cavi
ties, one notes that the area in which caves are fol"Wied 
is saaller than the total area in vbich karstitiable rocks 
crop out. The percentage ot caves develope'd in the ■eta
aorphic nucleus of the Apuan Alps i s reaarkable (see Tab. 
2) . Other areas where bypogene karstification is clearly 
concentrated are: the Monti della Calvana (in the Monte 
Morello Foraation), the Monti Pisani (tor the aost part 
aarble11) , the Montagnola Senese (Calcara Cavernoso Foraa
tion) and the Monte Calvi region, near s. Vincenzo. 

At the aaae ti118 the above aentioned ■aps were being 
prepared, a detailed literature search was carried out, e
apecially vith regards to suparticial karstitication. Pu
blications dating to the end of the nineteenth and the be-
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ginning ot the twentieth centuries have provided •uch use
ful infora.ation, describing sink holes and other features 
in detail and including very accurate planimetric ■aps. 

The locations of the principal karat regions ot Tuscany 
were determined by superi■posing the lithologic and cave 
aaps , and consulting the data produced by the literature 
search and the reports made by speleological groups (Tab. 
3) . In addition to these, there are •any restricted a
reas (Tab. 4) • 

s. DESCRIPTION or THE PRINCIPAL KARST REGIONS 

The Apuan Alps are the most i■portant TUscan karst re
gion, both in teras of size and developcent . This in
ternationally renown ■ountain range contains the Antro del 
Corchia, the deepest and aost extensive Italian cave. 
The karst aquifers of the region, which teed ■any springs 
and are the source ot almost all the perennial streams, are 
reaa.rkable. The salient characteristic of this ■ountain 
group is that hypogene karat features appear to be ■uch bet
ter developed than surface features, which clearly appear 
in only two localities: vetricia and carcaria • Verti
cal caves predo■inate over horizontal ones and so■e ot thea 
exceed depths of S00 ■etera, because ot the considerable 
structural defor■ations the ■assif has undergone, aake 
up very thick successions of karstifiable rocks. Mar
ble, which, as one can see froa Tab. 2, belongs to the 
lithologic group with the greatest number of caves, is the 
aost widely outcropping carbonate tor■ation. Marble quar
rying, an activity which often conflicts with the preserva
tion of natural caves, is extensive in the Apuan Alps . 
Even the Antro del Corchia is threatened by the advance 
of the quarries on the mountain. 

The Monti della Calvana karat region, near Florence, 
is established in a foraation theoretically only slightly 
karstifiable because of the presence ot frequent non
carbonate layers. There are, however, aany caves, though 
they rarely reach appreciable sizes. At present about 4 
0 of galleries have been explored. The superficial kar
stification, concentrated along the ridge, is quite di
stinctive. 
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Though the Mesozoic nucleus of the Val di Liaa does 
not . display extensive superficial karstification, its 
subterranean karat circulation is very well developed, and 
there are karst springs with discharges reaching 50 1/s. 

In the Triassic Cale.are cavernoso Poraation at the Mon
tagnola senese there are ■any poorly developed caves and 
also beautiful superficial karst landforas such as sinkho
les, and, nearby, Plan del Lago, the only polje 1.n 
TUscany (P. Karcaccini, 1961). 

There are many caves in the karat regions in the foot
hills of Monte Pisano, soae of vhicb have produced i■por
tant archaeological aaterial. 

In the area in vhich the calcare Cavernoso outcrops, 
near Massa Maritti:■a, there are aany superficial karat 
features, including especially vell developed depressions 
which in the past hosted lakes; Lake Accesa still occupies 
one today. 

The karst caves of the Monte Calvi region occur in 
the Calcara Massiccio foraation, vhich was, in this area, 
aineralized by the intrusion of a granitic pluton responsi
ble for the foraation of aarbles. Soae ot the ■ineralized 
caves were in the past ■ined. 

superficial karst features are very well developed in 
the Monti di capalbio karst region, where the calcare caver
noso crops out . There are sinkholes in non-karstifiable 
rocks in the i-ediate vicinity of karstifiable ones. 
Few caves have been found here, though the region's poten
tial appears to be considerable. The bills of the Capalblo 
region are the absorption area of the carbonate aquifer 
present under the Orbetello Lagoon. 

The Honsumaa no karat region near Pistoia, one of the 
saallest shown in Tab. 4, is distinctive because it inclu
des a cave, used tor speleotherapy, whose internal te■pera
ture is 30• because of a hot spring. There are also other 
high te■perature caves in the region. 

6. CONCWSIONS 

The first phase of research has shown that though Tu
scan karstitication has not yet been fully docuaented, it 
is widespread and varied. Many caves in fact reaain to be 
discovered, though the study of the hydrogeology of these 
regions is a aore i■portant task. It aay well lead to the 
discovery of new ground water resources, whose exploitation 
will have to tailored to the environmental characteristics 
ot karat regions. The aain goal of the research in pro
gress is, in fact, to supply the Region of Tuscany, enfor
cer of the speleology law, with the basic inforaation ne
cessary to develop proper aanageaent guidelines. 
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TABLE 1 
CLASSES OP SOWBLE ROCKS 

CLASS HIGHEST 
THICJOIESS 

<•> 

AREA I OP 
(lao2) TUSCANY 

AREA 

I OP TOTAL 
OUTCROPS 
OF SOLOBLE 
ROCKS 

1) MARBLES 1000 
2) "GREZZONI" (KBTAMORPHIC 
DOLOMITIC LIMESTOIIBS) 800 
3) KBTAMORPBIC STRATIFIED 
LIMESTOIIBS WITHOUT INSOLOBLE 
INTERCALATIONS 700 
4) "CALCARB MASSICCIO" 
(CARBONATE PIATFORM FORMATION) 700 
5) "CALCARE CAVBRNOSO" 
(DOLOMITIC LIMESTOIIB) 1800 
6) STRATIPIBD LIIIESTOIIBS 
WITHOUT INSOLOBLE 
INTBRCALATIONS 700 
1) "CALCARI E MARIIB A 
RHAETAVICUIA CONTORTA" 
(KARLY AND DOLOMITIC 
LIIIESTOIIBS) 
8) DETRITIC LIMESTOIIBS 
9) KARLY LIMESTONES WITH 
INSOLOBLE INTERCAIATIONS 
10) GYPSUM 
11) TRAVERTINES 
12) FORMATIONS WITH BVAPORITIC 
SEDIMENTS 

NOTES: 

400 
200 

800 
30 

100 

90.52 0.39 

47.22 0 . 20 

36.40 0.15 

74.94 0.32 

447.58 1.94 

269.21 1. 17 

40.24 0.18 
102. 51 0.45 

1464. 72 6.38 
0.76 0.01 

127. 02 0.56 

111.06 0.49 

3.21 

1.67 

1.29 

2.66 

15.91 

9.57 

1.43 
3.64 

52.08 
0.02 
4.55 

3.97 

TOTAL TUSCANY AREA : lal2 22964. 
TOTAL OUTCROPS AREA OP SOWBLE ROCKS : lal2 2812 (12.241 of Tusca
ny area) . 
TOTAL KARST AREA : k■2 1157. 5 (51 of Tuscany area, 411 of total 
outcrops area of soluble rocks) • 

TABLE 2 

CLASSES OF AREA N. OF CAVES N. OF CAVES/lal2 
SOWBLE ROCKS (lal2) 
1) 90.52 203 2.24 
2) 47.22 71 1.50 
3) 36.40 61 1.68 
4) 74.94 42 0.56 
5) 447.58 99 0.22 
6) 269 . 21 55 0.20 
7) 40.24 15 0.37 
8) 102.51 16 0.16 
9) 1464.72 53 0.04 
10) 0. 76 2 2.63 
11) 127 .02 31 0.24 
12) 111.06 

TABLE 3 
PRINCIPAL KARST REGIONS 

NAME AREA CLASSES OP NUMBER OTHER KAIN 
(lal2) SOWBLE OF KARST 

ROCKS CAVES LANDFORMS 

ALPI APUANE 378 1, 2, 3, 4, >300 springs, karren, 
5,6,7 bridge 

VAL DI LIKA 43 4,5,6, 7 10 springs, canyon 

M. PISANI 15 1,2, 3,4 54 springs, dolines 

CALVANA -
K. MORELLO 155 9 36 dolines, springs 

KONTAGNOIA 
SEIIBSE 139 1,3,5 42 polje, dolines 

M. CALVI 28 1,4 17 
MASSA M.KA 62 4,5, 11 5 karat lake 

M. CETONA 27 4,9, 10 30 dolines 

CAPALBIO 77 4,11 3 dolines, karst lak, 
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TABLE 4 
OTHER KARST REGIONS 

NAME AREA CLASSES OF NUKBRR 
(lca2) SOWBLE OF 

ROCl<S CAVES 

GORDANA l 6 4 
SASSALBO l 10 2 
PASSO DEL CRRRETO l 10 
ALPE DI SORAGGIO 3 4,10 10 
PANIA DI CORFINO 6 4,7 8 
COREGLIA 2 6 4 
LA VERNA 2 8 3 
HONTECATINI 2 3, 6 3 
POGGIO DEL COHUNE 23 5 
COLLE VAL D'ELSA 64 5,11 3 
ORCIATICO l 10 2 
RAPOLANO 22 6, 7,11 9 
CORNATE 4 4 3 
ROCCASTRADA l 10 4 

UCCBLLINA 35 4,5,6 6 
CASTBLLAZZARA 4 9 5 
SORANO 3 10 l 
ARGENTARIO 47 2,5 5 
PIANOSA 10 8 3 
GIANNIJTRI 2 5 8 

OTHER MAIN 
KARST 
LANDFORMS 

canyon 

field of dolines 

canyon 

theI"llal caves 
canyon, dolines 
karst lake, springs 
dolines 
thental springs 

underground water 
course 

thermal springs 

subacqueous 
dolines 

caves, 

(X) 

(XX) 

(XXX) 

(XXXX) 
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-
FENOMENI CARSICI NEL TERRITORIO DI PACHINO (SICILIA SUD- ORIENTALE) 

RUGOI BRI. Ro.sarlo 

hB~lF . .A'-1 - Tnls w,:r~- ,1 .... als wJTrt .IH••-=- "-"nif'::'5 ' .atic.n..- ,:- f tn .... 
,.o.r~ -r- !r1 rh.,. r 'Ir c,:nu:h "'i-ast-=:rn p6rr- ..... ( Sicilv r ha ts 
r, . ..., '"'"'llt .. --rv ,:,f f;i..t,1n 1'0•l -\Ca ,- , ~ -1 l.'.ua;ni 1rer 
tn r-t11• -.i ,-~. rt,.:- pr•.-'.~-=:nr:➔ •~ f ;;.'.c,,:,an~ N•J■■ulirt ..: .1.l ■-='er:-,n,e!'t 

ho!" :.~vr,.;.d thr.: tirt- 11 c f ·h•·· J-.;rFt ~v,a-=-■ ,,i ",:·atfarino -
fi,; , .. ft: I!' fnfl!J.L,:-ed • •>r-! bv t:hr: J,:-inl: ,; f st.ra-:um tt1an 
r v .. h_ pr.i;:!'l"~n, tT ri1<:t •.1ral ,11~•~ont1nuiTi~E. iil'-" ,: i_;t in 
•":\.' {'1'=n•;~ 1s rhe arri~ ·,ut st:Histical - ~rr11ctural 
r~r~1r-:h Tr.~,:,~ st1II..- rural rliFO:C nt invi t .i "=S . r,ut in ,e,vi•J':'OI'.'-':: 
tr, -:t,,e i:-·,s ·e■ in --t:-~ f.:,r■ u f n_,rr ,uw an::i l~ncht.ened 
f'!tl~~ri~£ , 1;j;'/"':- 1n!"•. ~o•i ,:a1r1W ,..r, · :,":' s•.:•:ondarv f un,:tic,.n 
,t j.:-int .:-C :ii.: V3t'1,-ue int..:;r~':r.:o-:a .:.nduit.~ ,:,.f th-.! karst. 

H~• r.:-·-•V•..:r . th- l •l~'"'~n(~ Ct f-vm"'· t··p V,Al n•,,1 ,h•:·l,"'lfje~ jn 
t: 1"10: in~11o;: ,:, f tho:: svs:~• ~us pur in evid':n•~-=- o p,>lvci-c:lyc 
•: f tf,•.1 ,•:.,r'E- 1inl·~-J ui•.I·, th-€: r ·&l~e:•:>10:c-erapt.t c al ~vrlu'til'.'•n 
:, i -:.t1-: ar-~a . 
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,:r1 l..:r' reo-c.al 1:aren1tif ~-•arnos'! 11ff1 ,., ran'ti n"'!gli 1.blei Aacusani. 

esisteinti nell~ provini: ia di .Sira:usa.. sia per ll!stensh ... ne c he 

'Jn · ul t~riore di fferenzia=io ne at>rfologtco-evolut i va. 

lt'fbta 3 v11riazioni U:!'siturlili ~ strutturalt dei l1totip1 

pres~nti. e • s tat.a ri s•:.on'tra'ta. n~l lc uwi ta· imposta1.:e a 

:1iversi livo::lli nella ~t<l?ssa f◊r■a.=icne. 

L,:,.. c.r,n,ji~t,:,ni !ll❖rf-,lc•cirv-strut-.rurali pres11:nti in c.erte 

aree f">ESOnc- ant:01·a. ct:"11·r-=-ageM-:- ~-=-n si'toa2ioni di variabilita' 

r. rear€- ieJ"1011~n~,loric con 

•:ar3rte ristii:.he u nic.he e a vc,lt-2. irrir--=tibili. 

Tutr1 rruest i fatt ,: ri , pres-enti in aodc• div..,rso nell "ar,e.a 

sud-..:•r ientalc de l la Sic ilia. hann,, pertantv reso piu · vario l o 

sce:naric, t1~1 f~noae:nt carsict. rafforzando l · id.ea ch"? vcni 

cavita· naturale e· •Jn cas t:' a se· e va. quindi. analizzata 

ne::11 · insi~•e delle part.i c◊lari 

svi luppata. 

condizioni jn cui si e· 

Per aotivi SU riportat1 ll sis'te■a carsico 

"Calafarina- Fic.o" . in queste pacine descrttto, e' stato 

anal 1:.:zato ten'!ndo presente i l contesto senera le del la 

geolo~a dell 'area c.he a 1.:ale fini::: e' stata . nel presente 

lavoro. sin'tetica11ente r iportata . 

HORFO LOGIA DKLL 'ARKA 

L• andaaento ■orfologico dell 'area ci r costante 11 ·s1sie■a 
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Fli.35UIIT--:, - 11 pr~!'ent~ lav,,ro t rJt "..a l o studic- ,j i alc.une 
111an~ f.esta=io ni .:.arsic he r.,r1::senti nello '!:l:F-tH:!116 p,:.,rzione 
c:11.j-~rientale del la Sic ilia cvrrispc,ndente al t errltorio di 
Pai:hino ~ ..;;sa'tta■t:ntE- nella contrada Cuent 
in quest.a area la presll!nza di ciailcari eocenici a Uu■11ulites 
ho .:leter111 na ro· la nasc i ta di un !tl!tteaa carsico. 
" t"'dlafarina - F1':o". c h~ -=:' risultat:o influen~~t'>, -:o■e 
-=-v l •1en:-iato d~lla i ndogin,;:: "tatiFti,:-;o - !ltrutturale 
,:, ... nr1, ... r:ta, dai giunti rti strato piu' c.he dalle discontinuita' 
!'.'tl·uttural l rresenr i. V\J"!tRte u l ti■e-. eviden,:iatesi nel 
sist.e■a sot'to f"r■a di g:allerie strette e alluncate. 
r1anni:, invece, espli cat .: la funzi one secondarta di rac.ci:-,rdo 
fra 1 vari -:ondotti carsi..:.1 tnt:erst.ratali. 
La presen .. a di alcune aorf o logie tipiche all ' intir.:rno 
del siste■a ha ino l'tre evtdenziiaito l 'esistenza di un 
-:.arsjsac.. r.,oli-:ic.li<.o lll!&atc all ' evt;iluzione paleoEeografica 
dell· area. 

.:.al1ofarina - Gr1)t fa del Fico" c' 

c aratteri=z~to ,Ja •1ue ■otivi principali riconduc ibili alla 

1 1,-_olC1gia affic•rante ~ alle suurtur-= tettonich~ pre~P.nti 

Un prf ■'> notivo. legato agli affiora■entt eruttivi SI 

veda .:arta g&c.-lc,,1ic a ) . evidenzia una depretsio ne. i ncisa da 

du~ pi eco l i corsi d • a,:qua. ter■inant~ con i 1 Pantano Harghel la. 

L<!t ••r•i<!t valli di QU'? E' ti piccr.,11 cor r.i d"acqua sono-

indicativi. in ques'ti casi . . ji unai ■orfol,oria di tipo senile. 

Lun1c., la i:-:osu, ori'9:ntale la 11orfologia e · invece 

,:.;. 1 a'tt-=ri=za ,..a da fal<1::sie vertii:-:ai i c.on secni di erosione 

Hfferenzial"'! frn le tefr1t1 ~ 1 lavadicchi. 

Una aorfolcgia di tipo struttura le interessa. inoltre. cli 

afftora■enti ,ale.are! di c.c.,ntrada Pip! tona e di c.ontrada Cugni 

in rel azio ne alle i■■ersioni rJei piani dt. s trllto. 

Evidente, su queste superfici carbonatiche, e · l 'azione 

'!rOsiva cti tipo carsico ( solchi e terre rosse ) e l a 

aancan:.:a di un retico l c idrocrafico. 

A contrada Cuen! la pr esenza di una valle di c irca 100 

■etri nella placca calcarea , denot a l 'azione erosiva di un 

vecchio corso d · acqua che sfociava a Grotta Calaf a rina . 

Success! vi fenl)■..,ni di ero~1on,., regress! va causat 1 da di v'!!r sa 

erodibi 11 ta' C t.ro le ■arne e cal cari > d ovette provocare la 

deviazione del c.ors,;• d'acqua e la conseguente inter ruzio ne 

della fase evolutiva della valle. 

GKOLOGIA 

lito tipi affioranti nell 'area circostante 11 sisteaa 

c arsicc in seguito d'!!scrttto, possono '!ssere cost' dist.inti, 

da l basso verso 1 •alto; 

1 ) Vulcani 'ti 

2J Cal c.ari a rudiste 

3) Breccia e conglo■erato calcareo 

,, Calc ari ,ai Nu■■uliti 

S) Calcari a Lepidocycline 

Vulc aniti 

Cr~taceo 

Cretace o superi o r e 

Eocene 

Acquitaniano 

Si tratta di una colata sotto■arina di natura basica c 

struttura porfirica con Cenocristalli di placioc.lasio E 

pirosseni Tale lava, che costituisce 11 nucleo di uni 



-esp,:Fi::1·,n-=- l 1.1 n§: ' 1? f3l•:-:::,!~ 

1 "'nr.t-r-<" di A..:q11a fcJ-:cH·a. 

\ Qi-2-1 ◄'='· 3: 

Lr f :.rci,;=i ·-n~ v• ,j_.: :1,ica o;- • r.11r,-=1 1 . rm•·-n,.~ 

1!.timi r,.)r'"a ad ~$,:hd~re 1·1r,..., ... o=:s1 di :n~ fas1:, inn,,P'v,:i, 

r-<=H~1 i:--10: ~11 · !.ni=i •:• .j,:::lja ::-~,-:'i111-=-11tit=i.11~ ,:3J.·3r.:.,1, 

ca1cari a rudiste 

,:a un : -~l•.•r~ Tetlvolt~ etcril-.:•era,--.1 .... 

L.t r,,;.cia. ""ra pcr<"'~3 "= fri.;"tbile. •"ra rt~tr!.tf<:.1 

I .-ariltteri 11 g:a·it•;ra S\lf";"Tfi-:i 

irre~olar-=- 1 es.:ludono l•na r-=gresstc-ne ml'rir:a dop,: 1 ·~ffusi :m".:l 

s~•t t ~mar i na 

5~ji.11enta=icne :c-n c•Jrr~nr 1 

alc•Jnui punt.1. 

irr~gol-'lri ~ pre-dvainant 1 tri 

Le- studio r~t.r.:,~rafico es-?s-uito su al.:uni -:amF,,!vni ha 

fAtt.c rica,1~r1: q11cEti -:~J..:.ori nel <a■f>(' dell~ Eiosparudit1 r:: 

'1el le Dis11i,:rlr.:i (SCAPELLATO. 1978-19791 

Hir,purl'"· .... ~ ·.ornu'-CPiae. 19S2) ~ s,·.no :crr-:i3r•.1l i al '"H~r.i.t'ior: 

Aa,erJllo 1RJ,:;V ~ 8 ."P.BIERI. 1958 ) da •":l•i F": ne ri1$t .. ccan~ r,-?'1 

la facics. 

Brecc J a e congloaerato C;"l lcareo 

E' (.OStit.uit:c, da E"rOsE-i ele■enti vulconi<:1: tii'tC""= !'-u una 

inc-linata di <irca 25 gradi e seena la 

trasgr1:.:&s1one ,je,i calcari lute:!iani ~ullc vulconit1. 

calcari a Nu-ulJ ti 

West.a foraazione . affiorante in contrada Pipitona e sulle 

vulcani t.1 a est di Pachino ,:la, contrada Halote11J)C' a Gro t ta 

'-~alafarina. insieae a quella cretacica sottostante ea quella 

,cquitaniana sc,vr~st.ante. da luogo al)a suci:,essione ,;alc.;J·~a 

in f acies di scogliera, in relazione all 'alto strutturale 

instauratosi fin dal Creta-:eo. 

La giacitura e· trasgressiva e la superfi~ie di ccnt.!.tto. 

1nc.linatA di 25 gradi, con le foraazioni sottostanT"i e' 

net.taaente discordante. 

Uno st.udJo sulle -:aratteristi,;he litologiche ~· stat◊ 

,:ondotto sull "affi◊ra11ento di contrada Cucni c S·:APELLATO. 

1g78-1979) dove si sono distinti seguenti tipi litolociei: 

- Calcari i:oapatti. bianchi, a frattura umcoide e J· i r.chi 

'11 Fora•ini f eri: Nuaauli tes, A■phystegine, Alveoline. con 

,olonie di Cvralli . La111ellibranchi. Gast.eropo,di. 

bianchi. teneri e talvol ta frlabll i. Calcari 

--arat.t.eri:-zati da unA f ort~ presenza di Hu11mul 1 tes e 

Orthopt.ragnit'3' c.on Cc..ral li frequ'!nti. 

- Calcari biancastri e ciallini talvolta grossolani. 

to,,lvc..lta ■arnosi e a frattura scheggiosa ,:on scarso cont~n1JtO 

faun 1st ico f affioran◊ a nord d~l la ! i nea Capo Cugni - Gr,;,tta 
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fram■~nrJ -r~.:nici: 3~~1:m=a ,1i mr''!'•:f"ra•inif~ri i"nrr,,,,lcl~•J 

fr-?111.;:nt-i -! 1i pi·J .,~-: ,11a~n!"i•.•n1: :'="'=nt,:- ,:-,sr.ir.•Jiro ,1a 

•·.211..:it:.-=: L11j •1·.-,: risT:c-]-: in::1. 

s-=:a1110::ntc,::i:•ne di f anf'-:• mi,.r-:.-:ristaliinc•. 

~~ss;,re dell, f,.,r•~=i,...n-=!:. ,j~1u.-: ibile dai son,Ja,:gi 

:HE,:'\.'HI <'°! (H-5POLI 1 1;, \ 7\ . El')C":!ne l!l~·Ji(•. 

(,u-:::s'":>- uni,..a' 11,,-~tr.?tigraf!:3 o;• -:i:rrelolilo;: o .,,1,sll<> ,jj 

F-ri :,lo 4LLIS"iN. 1 ,;,~.; i e str .itigr 3,fic:311ent-=: p,,r:.r-::tt--:: ~s~~r-=

.:. ;uJ v;..i.~ntE: c'l "'H•':lnl•r(, "•~rilll"'" 1 RTGO ~ EAFeIEPJ. 1~5'3'l n,ej 

punr.i ir, -:u! es-sa. ~ass.1 all"E-,•:-=n~ •? pre~enta Nu■■ulir:i. 

CalcArl a Lepidocycline 

l\fr"il"lr,-no ,3ll "-=~t:ro::t1ir"' n•,rti-◊riental~ t11 ,;.-,n,-r.Jidd ,::11gnl 

i:~1 un~ o.:-st.-e-r.!1,;:r,e: jj 1.~. rsq. 11 ,:,""t.nr3tt-:- <.·,., n l? fi:,r■a::i,:,n<a> 

.;-,:-.,_~.:,~r.:,nt-; -:· tr~s5ro::ssi•1,, ~ ~l•a!:1 c.,:.n,::i1·d<1nt:~ : s-:,n:, r.c,;-..e,r-1 

.. -v1;...:-1co-n. 1-1i:-z.1 E-. gri:,sf:.:,.1nnaa-?nt';' pillrall~ldo ,:c,r, onda1A~ntc 

•mp,;-• irre~.::lar<?- e ondulat:,.; 11 ~as:saggio ,:loll'11na all'r1ltra 

f:'Ort-e -:t"'=l 111aT':: infr'°!'E"!'i\'<:. 

Lit~lc-gi..:.ament~ ,i;.i tratT"a ,H ,::air..ori "r~r1nogeni comp.;stti. 

t•ian.-:hi if;: rosei. duri a frattura ,;(\nr.oide. eoltl'.> ri..:clii -ii 

l.~pi.j,:.,;y,: line ;:.-,n Loe1ellibran,:hi. Corall i. GasT"er<Jpo-:fi. La 

!-u~rfi<i'= n~tu1·al~ Ei pro:s-cntil altur.:1ta e •:arsificatc;1 e jc, 

F~£"!1:0r~ nussi■c.' . dai p,:;c.hi 1ati di!tPoOibili. e:1 aggira, 

J:•rc,t.abilJI1ent\: sui JS a-et1·J. 

'Jno ~tudio r o:tr;,g.-afic ·, effettuatv su un ,:.ampion"C" 

ISCAPE!.l AT•:·. 1.=.-,-;.1.:.79} ha dat,"\ !"~fU!::nT.i risult.ati: 

- 1 "ele■entc bi .,geno rappresenca la p~1·te foni1a11entale: 

11 c.efl-::r.to -=· d:3tC' dn cal•:ite nicrocristallina .:he Po'=T 

la. freq•ien=a deUa fauna ~i limita a ri'=r.ipir~ i vuoti. 

$-:cc,ndo f ,:,}11; la rc,r_,:ia p\1,:, ' ~SE"":rll: clas~ifi,:3ta com~ 

bi ,:•aicrite. 

Vl!e~ta f:,r11a"?ic-n~ pu,-, · ~ssr:r-e attribuita cll'Acquitanlann 

tCOLACICCHI, 1963 per l 'ass,."lut6 prevelen2a d1 L~r,1,j(•,:v,· l!n":" 

Dal punto di vista stratigraffco v.:.ailc.ari a 

Lepidocy.-:1 ine potreM:~ro ess'!rE: equiva l,ent i all a pa rte 

inferiore del M~abro Ir■inio ( RICO e BARBIERI. 1YS91 . 

TETTONICA E CONDIZIONJ PALEOGEOGRAFICHE 

Le vicende paleogeo,:rafiche che hannc.. interessato l · area 

in esa■e possono cost· s1nt<l:"tizzar~1: 

l. Condizioni di habitat con sediaentazione dei calcari a 

f,,urJistt=. c.c,n facies tipo atolli iaJ)C'state su vulcaniti. durante 

lo sed1aentazione della. For■a.zione Alca■o. 

2. fr,r■azione di ■arg1ni. durante 1 ·Eocene, per 11 

verificarsi di una fase di sollevaaento con consecuenti lacune 

~tr atigrafiche dovute al aoviaenti epiroeenet.ici. 

3. Ingressione marina durant:e il Tortoniano. ad eccezione 



.:.~ .. n.jJ 7.1-:in":" di nc"lr<: n~rr,· 1: q 1indJ a 1.1r,.:1 e-o:c.ji•~..-ut:.~=i-· no: ..11 

hi>t-ir..a ... c-:n::rier,:.. 

pri■r,a 

della strur. turc.\. 

~alcari a Nu■11ullres sonr, interessati Jo leg~o::t i 

i=ivvi■ent.1 epirc-tenetici cho:: pro t-at-il•ent~ h.:rnn,, ,:c-nr:rit--u!r,:, 

al la fc-raa~ir..ne .. 11 una l1Jn,;a }-3,:.una s~laentaria fino al 

Hiocene inf":r .!..or-= . 

La fas-= tet.t.onit:a piu · i■por,:;ant•~ intcressante i terreni 

cal•:are1 sopra citc"ti s~ AVi-Jen::ia tJal Hioc.<:n<? inf~rior~ eol 

T.Jrtoniano. 

Oue!'"ti terr"!ni. per .,:,ff et to (tel le tensioni dovute al 

solleva■.<?nto ~i dislC'lcano secondo una S4=rio:: di faglio: 

subparallele con d i r~zione tlE-SO. 

Una secc,ndo siste11a di fagli<::. coli~gat,ile cc,n la 

for■azione rte! l' rsol~ di ~.:lpo Passero. e· ipot.izzabile 

t;\rtogonal■enf':!" al pri•o 

In ulti■o una fa~e plicativa ha int-eressat., i t.errer,i 

pl ivceni.: 1 d'=ter■inando un s o l levamento n~l 1~ ;.c,na n C'lrd-

occictentale con formazione di pieghe ch~ degradan,::, vers::, SE. 

Discon t inuita' strutturali e car sis•o 

Oall 'Ac quit.aniano al Tortoniano la fase tetto ni-:-a pri■a 

descri t ta portc, · nell · area al la f c.0 r1111azio ne delle s~gu':nti due 

strutture: 

l . Anticlinale , con asse NE-Sv con al cent r o l 'off iora■enco 

delle vulcanit.1. interessata success.iva■iente da l•na tettontca 

tJistensiva aeesa in evidenza da una srie d i fagl ie -:-on 

direzione NE-SO . 

2. Sinclinale individuata dalle faglie ,;u descrit.te 

ospi t.ante 1 terr-eni ■io-pl iocenic 1. 

Success! va■ent.e al sol leva11ento , che dal 11iocene 

inferiore al Tortoniano interesso' 1 c al,::ari eocenic.1, 11 

sistema carsico "Gro tt.a di Calfarina-Grott.a del Fico" inizia a 

svilupparsi. 

Durante quest.a fase tet.tonica. oltre al siste■a di faglie 

s1 generano altri sistea i ainori di discontinuita' strutturali 

diversa■ent.e orientati e legat.i agli stress 

trazione e di tagl io. 

tettonici di 

Stud! e£fettuat.1 in altre aree della Sicilia sud-

orientale, RUGGIERI R., 197& ) hanno evidenziato 1 'i■portanza 

di queste discontinui ta' ■ inori in relazione allo sviluppo 

c arsico sot terraneo. 

Questa i■portanza, che si e' tradotta in una aaggiore 

capacita' di cattura e drenaggio delle acque di infiltrazione 

nei confront! delle faglie principal!. in particolare e' 

risul tat.a legata a deter■inate condizioni ■orfologico -

st.rutt.uali, quali 1 'apert.ura delle discontinut.a ' . la ainore 

i■peraeabilizzazione dei prodotti di precipit.azione. di quell! 
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L'•"'~~ri-=r,::1. •viindi. a c , 11i~i:~ n-ei1 'dr~3. ~uri~-:-ri":ntc'le 

it,i.=-:;:i, n.=; tnd1r1=="'r· l•: sn1,jj~ rJ-?l siS t-'..:■ 31 ·•,~a: i.af.; r in?-t-j i:.c " 

INDAGINK S TATISTICO- STRUTTURALE 

Sta z i one d i r i l e vAaen to s trutturalc 

Fo:r i l ra,~giungi■enr;..:.. 1ei f 1ni sopra riportat i t: · stat..;: 

!'".:.d.'.'t n q uciie F-:.a-::i,•ne: di t 11-=vaaen,.,:. 1,s,11-:- d iscn n,:inu 1tn· 

striJtturali il fro nt~ di 11na cava. or■ai 3,bbandonata. sita poc,, 

dis:tant.e a nor1 d~l sisreao i:.'.ATSi".:" c.on5=:i-1-=:rat-,,. 

Il l uog•~ selezion3tO assu■e 1Jn particolar e signiflca.t:. ... "' 

pc:r 11 fat.VJ ch~ . ..:•l t.r<:: it o ffrire, una buona es:p.~si ::ion~ d-€!1 

fr·•nti -:.alcorei. ospir.3 ~ul la--.:c ov~s,t i r-!~ti del l 'or■ai 

tnter~■en,.e distrutta •·,:.rc,tta di Calafar i nli .... 

N 

-10 % 

a 1% 

D 0 % 

Flg.1 - Diagram ma polar• rife rlto 

all' an■llal at:at:latlco•■trut:tur■I• di 

cont:r■da Cugnl. 

Il fronte di rileva■ento delle discontinuita • strut.turali 

in quest.o caso e' stato fat.to coi ncidere, per ovvi ■otivi. con 

11 versante dove s1 trova la cavi ta' . 

Le deprecabili distr uzzioni perpetrate in quest• ul ti■a, 

■ettendo a nudo 1 vari a■bient.i della cavita', hanno consent.I to 

11 rileva■ento dei p iani di f r attur a 

lungo 1 qual i s1 sono svi luppati i condot.ti carsici. 

In certi casi e' s t a t o pert a n to pos::ibile vedere, a causa 

dei t.acli effettuati, le sezioni dei condotti con le fratt.ur• 

che le hanno genera ti. 



rn rat l condizlonl ottl■al1 son,.. stat": c,-si · ril-=!vat@. 

lunco un lnt~ro fronte. sla le frat tur"! ,jel cnndn" 1. 

c•rsifica.ti che le dlsr.ontinuit a • 

feno■eno. 

non intetessate dal 

Le ■{sure rilevat.e sono st.ae quindl utlll=::at.e per l.a 

rappresenta:.:.i('ne: della dlstrit,u::lcm~ stAtistica delle d~n~111t' 

del poll di discontinuita · con 11 ,jiagra■■a di SC:h■ibt. 

Con tc\le tipc, di r,rviezione "::: 0 stllto pertanto Po~~tt,11~ 

cvldenziare 1 seguenti risultati: 

1. S1ste■1 di disi:ontinuita' ■inori piu' frP.Clu~nti: N SS 

/ SE 80. N 60 / NE 80: 

2. Slste11i di dlscontinuita' ■inori secondarl· r,o-SE / 

t:onfrontando questi ris1Jltati con 1~ direzioni ,jei 

sisteni di farlie present! n~ll ' area, si puo· ipoti=zare ch~ le 

dlslocazi~ni u SS-60 p,,ssono apparten~re alla st.ess-1 faaicliai 

( direzi<'naile e tensionale > del s1stena princJpale orientau, 

NE-SO: le 11scontinu1 ta· ■inori secon<larie NO-SE / 80 possono 

~ss.ee scaturite dalla fase di str£:ss tettonici che ha generate, 

11 siste11a dl dislocaztone ortoconale al NE-SO. 

N 

s 
Fig. 2-:- Drlentazlone d•II• oenelizzezlon• 

aerate• eatterranea ed andamento eub· 

artzzant•I• • arlzzontale d•II• gr att • 

di Celeferlne. 

INDAGINI SULLA ORilll'.NTAZIONK CARSICA DEL 

S I STKHA "CALAl'ARI NA- FICO" 

Dopo a ve re a n a lizzato l a d i str ibuziQne dei siste111 di 

Crettu razione seconderia nell 'area di contr ada Cugni. allo 

acopo di ve r ificar e quali di queste d iacontinui ta• strut turali 

e ' ris ultata ■acsior■ante predo■inante nei r i guardi 

del l 'evol uzlone caraica de ll'area ; o quanto aeno al fine di 

evidenz i are eecondo quali aiateai o co■binazioni di giunti la 

r ate carsica s i e' ■vi luppata, le c a vita' del aiate■a aono 

■tate aco■poete in tronconi ele■etari d i condotto di date 

o rientazio ni e a ono atat i , qui ndi, so-ate tut.te le ga lleri e 

con la ate aaa dire zione riepetto al nord . 

Per la Or otta di Calaf a r ina 1 1 c u i evi luppo e' d i circa 69 

■etri , la aetodo l oaia a o pra eapoa t 11 ha pertanto per■esso di 
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Tabella n . l - Grotta di CA La f a rina -

• FREOUENZA PERCENTt:ALE •jRlENTt..:ll)HE t:ANALlZ=AZFJNE CAR.5h .. A • 

• SI/ t LIIFP0 ~ 

U BO 0 

'i 16f• F 

ie' di circ.a 2~C" •~tr1 i·isultoti rir,,:,rtarl 

nclla seguente tat-el la N ,, 

Tabella n . 2 - Gr o t ta de l Fi co -

• FREOUENZA fERCENTUALE C,RJENTAZIVUE CANALIZZAZIONE CAPSlCA 

• SISTEMA GIUNTI • 

N 100 E 

fl 60 (t 

N 20 I) 

N 80 E 

fl 80 0 

U 140 E 

II 60 E 

N 10c, 0 

N 120 0 

So■■anrjo quindi 

quadr o relat l vo alla 

• SVILIJPPQ ~ 

17 

15 ~ 

9 . 9 

9.7 

• . 1 

3 7 

dati dell~ due gr<>tte si e' C\ttenuto 11 

frequenz.a percentuale dell• intero 

siste■a "Calafarina-Fico" riportato nella Tarella N 3. 

Tabelln n . 3 S i s t eaa car s i co "Cal afarina - Fico·• 

• FREOUENZA PERCENTUALE ORIENTAZIONE CAIIALIZZAZIONE CARSICA 

' SISTEHA CIUNTI • 

N 80 0 

N 60 0 

N 100 E 

N 20 0 

N 80 E 

N 140 E 

N 60 E 

N 180 E 

N 100 0 

Analisi dei r iaultati 

• SVILUPPO ~ 

24.8 

15. 5 

13. 1 

10 . 1 

7.6 

7 . 4 

3. 1 

3.1 

3. 1 

L' analisi dei dat i esposti nella t.abella n. 1 e 

rappresenta ti nel diacra-a di Fig. 2, per la Grotta di 

Calaf arina. indi cano in aodo evidente uno sviluppo prevalente 

della c a vita' lungo la direttrice struttur ale N 80 O ( 73.8 ~ ) 

all' incirca coinci dente con la direzione ESE-ONO. 

Questa atessa orientazione, per la Grot.ta del Fico. 

riaulta percentual■ente prevalente, sebbene in aodo inferiore 

riapetto alla Grotta di Calararina. e acco■pagnata dal la 



s 
Fig. 3 - Drlentazlona d e ll• cenellzzazlone 

caralca aotterranaa ad and a me nto aub• 

orlzzontala e ori z zontale delle g rott• 

del Fico . 

s 
Fig. 4 - Drienta z lona dell• cenallzzazlona 

ceralca aotterrene a ad endemento aub 

orl z zontale • orizzontele del •l•t•m• 

C •laferl ne Fico. 

presenza di altri siste■i di giunti. 

Nella Grotta del Fico l 'evoluzione del reticolo carsico 

ha, infatt.i, subito l'influenza di piu' siste■i di 

discontinuita' < vedi pianta della cavita' ) che alla fine 

hanno deter■inato un anda■ento coaplessiva■ente ■eno 

canalizzat!) e piu' o■ogeneo del feno■eno. 

Analizando 11 siste■a carsico nel suo co■plesso ( vedi 

Tab. 3 e fig . 4 ) e accostando i dati scaturiti dall 'analisi 

statistico-strutturale e' st.a.to quindi possibile for■ulare le 

seguenti osservazioni: 

l . 11 siste■a ■antiene nel suo co■plesso un ' orientazio ne 

preferenziale lungo le direttrici N 60 - 80 O / N 100 E;. .. 
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.::. •Jn sist~•a di ciunti SPGOndario ~· ino ltre present'? con 

o riantazione N 20 o - N 140 E < 17.S ~ } ; 

3. l 'orienta■c:nt.o principale ,jel la canalizzazione c arsica 

0 1,."'n a~pare rapprE:sentat -:> n-.::1 dia~ra■■a polare •H fig . 

diversaa.ence dal sistema sec.ondario ch~ se■bra coincidere con 

11 ~js,:e-na di fratT.ure :,nc.he'es~o secondario. e o rJentat.o 

all 'inrir,:a N•) - SE. 

CONCLUSION I 

Geo■orfologla carsica e d l scontlnulta • strutturali 

Nel lo ~viluppo del sist.e■a i:arsic.o ··ca lafArina - Fico" 1 

dati ri levat:.1 se11brano pertanto ind icare •.ma i■portanza 

fini d~lla c anc1li::!.zazione dei giunti di strai-,., 

rispet.t.o al la frat.tura:d.one tettonic.a. 

Tal1;: eviden::a risul T.a. 

dal l · andamento 

pret. ta■ente 

gev■orfologi,:o 

o r i2zontale 

interstratali di for■a -ellit.tic.a. 

tra 

del 

con 

l'altro , 

co■plesso 

f r equenci 

r..onfortat.a 

carsi co. 

c.ondr.,tti 

La pres-enza delle t1iscontinuita' tertonica non ~· stat.a 

p,_;;!rtanto deter■inante ed ha sola■ence contribui.to. in questo 
,,. 

caso. al racc:,rdo tramite galler ie str et:.te ~ alt-e, dei vari 

,::ondotti interstratali. 

Da c.io' scaturirebbe, infine. l 'anda■ento coaplessivam.ente 

,:.
111

ogeneo del siste■a c.ostit.uito. in particolar aodo nella Crotta 

del Fico, da un dedalo di condotti o rizzontali, ■ed la■ente 

bassi, di for■a ellit.t.ic.a,a volte anast">■izzati su piu' livelli 

e collegati f ra di loro da galleri-e ■eandrlafor111 strette e 

- al lungate. 

carsis■o e f8s1 p8leogeograf1che 

Da un punto di vista geo■orfologico e' possibile ino ltre 

rilevare lun20 }P, pArE,t. i dei condotti ■eandrifor■i piu' fasi 

di erosion! sicura11ent,s, legate all 'evoluzio ne paleogeografica 

dell· area 

I ■ovimenti e pirogenet ic.i pri■a e la fase tettonica fra 

11 Miocene inferiore e 11 Torto niano poi, hanno influ":!nzato 11 

siste■a c ars1co, che si andava sviluppando nei calcari a 

Nua■uli tes , fin dalla fine dell• Eocene, deter■inando delle 

osc illazione nel livello di base dell 'erosione carsica e 

conferendo al feno■eno un anda■ento policiclico. 

I segni di tale variazione possono essere riscontrati nel 

sisce■a sia nelle erosio ni di tiPo differenziale, che hanno 

evidenziato nei condotti 1 litotipi c&lcarei piu • dur i rispetto 

a i livelli piu • aggredibili, che nelle fasi concrezionali allo 

inizio di un nuovo c icl o evolutivo. 

Infine con l "ultima fase tragressiva attuale, 11 siste■a 

carsico "Calafarina - Fico" ha iniziato un nuovo clcl o d i 

insenili■ento ■anifestatosi con periodic! feno■eni d i 

rie■pi■ento c lastico ed eluviale e con l ' i nizio della 

foss i lizzazione fisico-c hia ica del le concrezioni pariet a l ! 

presenti . 
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KARST OF THE APUAN ALPS - INITIAL HYPOTHESES ON THEIR ORIGIN AND 
DEVELOPMENT 

PICCINI, Leonardo - PRANZJNI, OloYannl 

~ 

Approxtaately 900 cav•• are noM known ln the Apu•n Alp•, lnclud
lnQ the P1ont• Corchla Coapl••• one of the aost developed k•r•t sya
t .. ln the world. 

An lnl tial o•neral study of all the caves in the Apu■n Alps has 
shown that tho•• with horl:r.ontal 9allerle■, even at hlQh elevations 
Cup to 1400 ■) • are l l■l tltd to the --•Mard flank of the chain. Al 1 
the caves kno\llln on the ■lopes factn,; Oarfagnana ■r• prevalently 
vertical and f'or the aost part vadose ln orloln. 

This dlstrlbutlon •-•• to lndlcate that karstlflcatlon bttQ•n on 
the 9.W . flank of th• Apu■n Alps, the first in which the calcare-ous 
-t-..orphlc unite were e,cposed by the Apu■n uplift and the for .. t
lon of the Yersl 11 ■ Graben. 

Later, the f'or•atlon of the Serchlo Graben c•u••d a partial ln
veralon of the surface dralnaQ•• while the undeq;iround dralnao• 
continued to be Qoverned by the ba•• level reached on the V•r•llian 
fl•nk of the chain. For this rea•on, the cav•• that have for-.d 
with the expo.ore of the carbonate rock• on the N.E. fl•nk of the 
chain are Qeneral ly vert lcal. 

1-INTBODUCIION 

Th• Apuan Alps ls one of the aost laportant •nd best knoMn k•r•t 
reotona of Italy. Even thouQh new caves, •o .. of Nhlch are quite 
laro•• continue to be di•covered and explored, th■ deep k•rst of 
the ~u•n Alp• i• by now sufficiently wel 1 known for a general stu
dy of Apuan karstlfication to be undertaken and •o- inltlal hypo
theses on lts orloln and evolution to be foraul•ted. 

An initial analysis of th• di•tribution of th• caves in th• Apu
an• shows that 40X of th• deep karst known, lncludiOQ the Nonte 
Corchia C~aple,c hdth it• 50 k• of e,ctent and 1200 • of depth), ls 
concentratied ln less than :5X of the Apuan karat reoion. The explan
ation of thl• concentration 11•• ln th• co,aplex oeoora.phic and ott0-
lo9ic evolution that the Apuans underwent over a lono period, ■,c
tendlng, probably, fro• the Pliocene to today. 

The present paper presents a prel l•lnary worklno hypothesis 
which we intend to develop throuoh a detal led •nalysls of the di 
stribution and aorpholooy of the d..-p Apuan karst. 

2 • GEOLOO I CAL OV£BV I EH 

The Apuan Alps are • branch" of the Northern Apennines that sRp•
rat•• froa the aaln chain •nd continues for about 20 k• tn northern 
Tuscany, paralleling th• Ll9urlan Sea. 

The carbonate lltholo9y of the •aJority of th• for•atlons ••kin; 
up the Apuans and th• recent uplift of th• chain have resulted in 
aorpholo9les reseabllno those of the true Alps . 

Geoloolcal ly, the Apuan Alps for• • tectonic window, openttd 
throuoh the Tuscan Napp■, ln which the ~taaorphlc teras of a seri
es ""'ose •o• runs between the Ordovician and the 01 lgocen. are 
exposed (Apuan Unit l. In the south-western part of the Apuans there 
ls another -taaorphic tectonic unit ( the Nassa Unit> sandwiched 
between th••• two. 

The .. ta.arflc unit h•v• b .. n lsocllnally folded •nd thrust over 
each other . Their structur•s •r-• further co,apllcated by ■xt■nslv• 
transposltlve deforaatlon Mhlch occurrff prior to their eaplace
.. nt, •nd by later, .. tlder defor••tlon durlno the uplift of th■ 
Apuan Massif lBocc•l•ttl et •111, 19791 C•r•l;nanl & Gioll•, 1984). 

Karst ls well developed ln the Grezzonl ldolo•lt•• ■nd calc•re
ous dolo•lt•s, Norl•n - Rh••tlan>, Llassic Narbl••• •nd, to • l••
••r deoree, the C•lcarl Selclferl (Upper Llasslc - Doo;•r > of the 
Apu•n Unit. The Ordovician Filladi and Porflroldl for• the stratl 
oraphlc bas• of this succession, Milli• it ts capped by th• t1a1,
Diaspri. 

3.!ffi!!il 

At present, accordino to the Tu•c•n C•n•u• of Natural Caves, 
there are 442 strictly kar•t caves ln the Apuan Alps1 an equal lf 
not oreater nuaber of known caves have not yet been added to th• 
official lists. Therefor■, approxl•ately '900 caves are known. 
The •aJorlty are •••11, v■r-tical, and reach depths of a ftNot tens of 
-tr•• at the •oat. Only 200 caves e,cceed 100 • ln lenQth (Slvel 11 
&. Vlanelli, 1982). 

For ease of study the ■aJor caves known in the Apuan Alps have 
been divided into three aorphologic groups1 

1 - Cavea that are essentially ver-tical and vados■ in orloln. 
2 - Caves that are 9enerally horizontal and phr••tlc ln oriotn. 
3 - Nixed caves Mith part• that are phreatlc in orlQin cros•cut by 

shaft• that are vado•• in orloin. 

Nany of the type 1 caves e>eceed :500 • in depth, 1t11aklnQ the con
centration of aby•s•s ln th• Apuane one of the hioheat tn the 
..arid. Extr ... vertical develop-nt, with several cloaely spacad 
deep shafts is a characterlstlc co-.on to th••• Apuan ch•--•• suo
O••tino that the caves are relatively recent and foraed entirely 
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Dans 1 .. Alp•• Apuan■s, environ neuf cent orott•• sont conn1.1••• 
paral le-.quell•• l• coaple,ce karstique du Nont Corchia, qui avec: 
1200 • de profond■ur et plus de :50 k• de o•leries ••t 1 •un des plus 
orands du .ande. 

Una pr-i•r• •tude de• orott•• Apuanaa aontr• que les orottes • 
d•velopp.,..nt hor-lzontal, pr•••ntes Jusq•• 1400 • d •a1 tl tud■, •• 
aituent s■ul ... nt s.ur- le v•r•ant thyr-r~ien, tandi• que sur- le v•r
sant lnt•rt■ur on • aurtout d■- putts d•orlolne vadoae. 

Une tell• distribution s..t,le indiquer qu• la karstif lcation 
co ... noa aur le cat• sud-oueat d- Apuanes, oU les untt•s calcalr•• 
.. t..arphiqu•• ont •t• d•o•oN• en pr .. ter de la Happe Tuscaln■, • 
la suite du soul•v-nt de la chaina apuana et de la for .. tion du 
Graben de la Versi lia. 

Succ■satv ... nt, la foraatlon du Graben du S.rchlo entrain• une 
lnveraion partlell• du drainao• superficl■ l , tandis que le drainaQ• 
des eaux sout•rralne■ continuait • •tr• condlttonNl et dirlo• par 
le nlveau de ba- atteint sur l• v•r-nt thyrr•nlen de l• chain■• 
C•••t pour eel• que dans l•• roch .. calcaires prooresslv ... nt d~a-
0... aur le veraant du S.rchio •• sont for .. • des putt• et d•au
tr•• cavit•• avec d•velopp■--nt aurtout vertical. 

Flo. 1 - Distribution of th• kar•t ar••• and th■ ••Jar caves in the 
Apuan Alps. 11 Outcrops of the rock• subject to karatification. 21 
t1aln divide. 31 Vertically developped caves (type l>. 41 Horlzontal 
developped caves C type 2>. :51 Nl,ced developped caves C type 3). 

under vado•• conditions, therefore when the base level CNhlch l• 
re•ched by alaost all> was at lt• present elevation of about :500 •· 

The horizontal type 2 cave• •re concentrated at low elevations, 
apeclflcal ly betw-n :5-600 • on the N.E. flank of the ch•in and at 
about 300 • on the S.W. flank. The for•atlon of the .. cav•• is 
also probably recent, oiven their po•ltlon near the preaent base 
level, and ,o .. are act iv• or occasionally active karst sprino•• 

Th• type 3 caves, finally, are th• f ..... st ln nuaber, but by vo
lu.. represent ~ ,c of the kar•t cavlti•• known in the Apuane, 
••inly becau .. of the pr•••nc• of the Nonte Corchla Co.-plex. 

Th• orloin of th••• cav•• ls undoubtedly aor• coapl•• and acre 
ancient than that of the others, because they have levels of oalle
rle• developed under phreatic conditions at elevations -.ich hloher 
than the present water table. 

Th••• thr•• types of caves are not distributed unlfor•ly over 
the Apu•n■, but er• rather concentrated in specific areas (flQ. l > • 
Type l caves are concentrated alono the a,cls of the chatn, Nf'li le 
the type 2 cav- are located a lono l ts periphery. Type 3 cav- are 
alaost e>eclu•ively found on the •••ward flank of the chain, r1en 
thouQh lt cover• a saaller area than the landw•rd flank. 

None of th• .. ny deep vertical cav■- known on the flank of th• 
Apuane facino Oarfaonana crosacut earlier horizons of phreatic val
lerles lfio. e> i th• expl•natlon of thl• observation -.,st 11• ln 



the recent tectonic and p&leog•ogrephic evolution o'f the Apuan 
Nassi'f. 

't. THE COACHJA KARST CONPLEX 

Thi• Coaplex, the largest and -.ost coaplex in Italy ls •n enor
,aous subterranean network ••d• up of several levels of phreatlc 
galleries crosscut by • Qrld of vertical sh•fts, 110st of Mhich can 
be linked to processes of reJuven•tlon. The best developed galle
ries are at eleva.tlons of 1400 a, between 1100 •nd 1200 ,., and at 
~ "'· Much higher, therefore, than the elevation of the karst 
base level el ther now or in the recent past <Badlno and Bonelli 1 

1984 I. 
· This fact a.nd the presence in th• higher galleria• of several 

cycle• of filling and erosion show that the Nonte Corchia Karst 
Coaplex is older than the other Apuan caves. It ls unique in th•t 
it alaost co,apletely riddles the .aunt•ln that contains ita its 
present catchaent basin is insufficient to explain the 'for,1ation of 
its co•plex and often widespread horizons o'f caverns. In addition, 
cobble deposits with well rounded clasts whoslt diall\eters c•n reach 
t ... nty or aore centiaetr•• have been found in gently sloping pass•
oeways in the upper caverns. Th••• deposits indicate high dischar
ge rates which cannot be e,cplalned by that present external aorpho
logy. t1onte Carchi& is probably a fairly typical case of inver
sion of relief due to karstiflc.ation (Forti, 1981). 
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Fig.2 - Altimetric distribution of the horizontal phreatic c•v•• on 
the S.W. flank <left) and the N.E. flank (right) of the Apuan Alps. 

:5. GENESIS ANO EVOt.,YJJON CF KARSTIFICAIJON 

In order to date the beqinnlno •nd developaent of karstlfic•tion 
in the Apuans, it ls very ifftl)ortant that one under•t•nd the succes
sion of tectonic events to '4hich they w.re subject. On the other 
hand, karst studies •ay wel I help us to interpret th••• The distri
bution •nd kind• of karstic features do in f•ct •••h f•if"ly well 
with the .odel for the neotectontc evolution o-f the Apuan Massif 
<Coli, 1989). 

The Apuan nucleus is bordered to the S.W. and the N.E. by two 
or•b•n• oriented S.E. - N.W. Th••• grabens are not however co•valt 
stratioraphlc dat• indicate that Versilla Gr•b■n, to the west, bee
••• active before the eastern Serchlo Graben, as the eJttensional 
tee.tonic reqi .. 11igrated eastward in the Northern Apennines (Fede
rici & Rau, 1980). 

Before the foraation of the Serchio Graben, the Apuans must the
re'for• have been an uplifting tableland bound toward the sea by a 
f•ult scarp. Under these conditions, the erosion of the Apuan se
ries, .and with it the e,cposure o-f the ,..t.aMOrphic c.arbonate for••
tlon• in which the Major karstlficatlon took place, proc1teded fro11 
the S.W . to the N.E. <flg.3>. 

The paleoo1tography rMJst have differed greatly fro11 the present, 
with drainage o-f the already uplifted Apenninlc ridge fro• the N. 
E. to the s.w. This situation probably re■ained alt10st unchanged 
unti I th• col lapse of the Serchio Graben, Mh ich caused a partl.al 
inversion of the surfa.c• drain•ge on the Apuan Massif, a progressi
ve uncovering of the Apuan series in the north ea.stern part of the 
••••if , .and therefore karstificatlon in this area as well. 

I 

The for•ation of c•ves along this flank was strongly conditio
ned by the already .advanced karstlfication and the low base level 
of the groundwater• on the Versi 1 ian flank. Caves developed for 
the Mast part vertically, in ■any ca••• allowing the water infil
trating the Serchio flank to feed the springs on the Versili•n side 
<Piccinl & Pranzini, 1988>. 

In conclusion, a paleogeography different from the present one 
would furnish • catch .. nt basin for the Carchi• and e>tp laln its 
origin and uniquena••· FurtherMOre, it would e,cplain the absence 
of ancient rihreatic cavern• in the caves of th• Garfagnlanan flank 
of the ch.ain, .and their pr1tsence, even at high elevations, in the 
caves on the •••ward fl .ank. 

a 

Serchio 

b Graben 

C 

· I 

Fig.3 - Evolution•ry phases of Apuan karstis M with relation to 
Apuan tectogenesls. 11 Massa Unit . 2, Non karstlflable for•atlons 
of the Apuan Unit. 31 Karstiflable for••tions of the Apuan Unit. 'ti 
Tuscan Nappe. 51 Neogenlc sedi,.ents. 61 Caves. 
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"NORTH PLATEAU"OF MT. ANNE AREA (SW TASMANIA) 

HAVLICEK:, D&Vld - TASLER, Radko 

--:?r<!:1.tion t o ~·as ........ 111£ .. ,.,es or·'1lniscd by the /.l"befice co.ving cl ub 

of he :: zcc!: ~.·1eleol-,eic el :';ociety 1.J.1 !"he: year 1987. r:-he cnmp ,.e.s 
l oce. t &d i n the ent~-c.no~ chombcr of t he .;nne-o.-.~.nanda oe.v e . Cz ech 
c.!vcrc ree.rhed t:he ".lottoo of the ca,·e c.nd dis cover ed ea sier route 

in the l ower section. 

"Plateau du Nord" de la crlte Mt. Anne /Tasaan1a/ 

L 'exp,d1 Uon a ,u organ18'a en 1987 par le Club 

de SP'olog1e de Albef1c• de l'Aaaoo1et1on Tcb~que de sp,olog1e. 

The ex?loret1on 110.s f ocuoed to t he northern corner of the nounte1n Notre cup a 4t' •1 tul! au •eat1bule d, entr'8 de la grotte Anna-

kar st of ··t .;.nne . : leven ce.vt a ·;;ere !Jurveyed. i:'he gree t cet d i scove ry 

- Go,:;cl ed :yes ceve - is 76 m deep and 573 m l ong. 
':he orcscnce of scC:.L11cnts i n so:ne cavca c.nd the modele.ti on of 

:,=.s Bi;es i ndic ate the :,olycycl i ce.n develope-:tent. '7he cave origin ne.s 
connected ..,.,:!. t h period ··:her.. t he a1~ea had not !no:mte.in morphology. Hori

zontal pn.con::;es dcvel o9ed in shallo,1 p:?.!'er tic tone o-:·~ t h e active 
6evclopc:-i.cnt continued le.t c r in Vf:.dooe zone. \ertica l nnC sullvert i cal 

c l-.vcrns are c o:n,ert'.tively :.·oung. Ol C. 9a sca~es a::::·c pa1·tl y t illed by 

uC:bcnts/silt y cl ay, sand/ 11bi ch ere partly trans ported 1nto lower 
parts Jet unknovm. 

kaoanda, ob l'exp,d1t1on e d,couvert l'entr,e plus prat1cabla 

pour les parties plus protondea. Le recherche a ,t, conceotr,e 

dens la part1e septentr1onale de la crOte, appel,e "Plateau du 

Nord". Les onz• grottes on a cartograph14, ddcr1t et photogra

ph1,. "Le• Iewc Bomb'•" - la grotte la plus granae - a 76 m de 

protondeur et 575 m de longueur. Le pr<!sence de depOts daos 

lea parties pr1cipales de quelques grottea at la morpholog1a 

des galer1ea attestent en taveur de dd-.eloppement polJ,cycliqua 

de cea grottea. Sllas ont pr1s oa1aaance l l'<!poque quand la 

r,g1on n'ava1t pas eu encore aa torme montagneuse d'aujourd'hu1. 

Les galer1es hor1zontales, d'orig1ne du nappe phr,at1que, ont 

contiou4 son ddveloppement act1( dens la zone vadose. Lea ca

•ernes vert1cales et aub-.ert1cales sont plus jeunes. Uoe p&N1a de 

deplte des galer1es v1elles a .it, transport,e aux pert1es inte-

1. :rntreduction 

by Albe~ice C~vinp Club af the Czech Speleolopicel Society t'rcs 

••~rch the HI- to l'erch the )let 1987, The mein tMlr of the 

ex~e~ition weo exoloratlon in th~ northern part of t~e ~t.Anne 

rpnp.e. Jn the pe8t tises t~e southern An~ north-eeatern parta 

o~ ~olo~ite erfte were explore~ by sever•l e7pe~ltiona /for exa~ple 

CPrter 19R4,19~5; Sberherd 1985; P.ume 198),1987/, 

~he caflp of the expe~ition wr~ situated in the entrance chaaber 

o~ Anne-A-TAnPn~• ceve /-37lm/. A nuqber •t aaoll and aediu■ ca•ea 

were ~iscevered, but only the biegest and the aoat interesting 

were a~eyed en~ erplered. The explored part of the area••• 

provi!!ionally called •>!orth Plateau" 

2. r.eomorp~olopic~l characteristic 

Loo►inp froo ~i~trnce e ler~e ein~hole c~n be seen, to the 

north and to the eest there Are other two !!m.eller sinkholea. 

The elonreted ,moll plein /)llf-SS/ forminr en exia af the explored 

aree lie• to the north ot these einkholes /•ee ••P 1/. The axle 

consists of 50-100 m thick belt af oua~tzitea. Another large, 

!!t~llew 3inkh•le is locetet farther to the Y:: and the depresaion 

~eflc~s to e vnlley to tl':e ~~. The explorationn were teroinated 

i-t the e~Pe where the "'lorth rleteau• starts to tescend atep-like 

to the m:. 
T~e ~Pin part of t~e •~orth Pleteeu• is roraed by berl~ed 

~olo~ite, so~etimea cc~poeef ot oelitic ~rainatone /Oeolopicat 

Ptl•• 1985/.P•le Frey celcited ~olomite ia finely grained •nd t~e 

gr~ina er lerpe •ize probably represent the skeletal part• ef 

rieurea. 

ert i no~er,,s Anrl rref'llenta af elgee /chlorophyte/. The •Fe ia 

'"eece11b rium•, but the lower ce11'>rium is ecceptable. ~erbonetea 

were pro1•ebly expoee~ to e low prade regional met&Dorphoaia. 

They ftre rnonocliru!lly lPyere~ /on the cvere~e 200/4-;• - overturned, 

~n~ they contein aeversl i~tercelationa of ~r•inetonee which are 

nor e tt-an 10 cm th! cir. 

1. Q!.!ll 

'!'te entrnnce ot t/A-CS-1 ie ei tuated on the fault line . The 

~~el1ow sheft with ~n i~repuler croaa-section is et the end ef 

• steeply inclined pa;e:8ege . Ttiere ore nLl.!!:eroua ceiling poclceta, 

e~hryonic channels, tubee rn~ various ~oms of ~ix-corroeien in 

the by passages. T~e ceve is 21 ■ deep end 90 ■ long. 

Caye !1A-CS-2- the entrtmce ehaft 12 • Cleep haa circular 

~ie~eter end lie• on the fault 200/808
• Further in, the cave 

· TASMANIA 

I 100 k ■ I 
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<!e~ce~e by e t'mell step a:f'ter which a .--cree co\"ere~ ,.lope follows. Eection F-F", n-1' /. A l!!l:Jlell a11:ount or weter rlowft in f!cverP.l 

The cAve enda et a little eheft wit~ smell !Ip-ring. The depth of' tt,e fT"Oo·;~e in ,.e,.i:11ent~ . 

cave ie 2~ , 5 m, totel length ie 60 m. The rleot~ or tte cEve r.ttounta to 75 • • the total len,-th to 575$. 

i::eve VA-CS-J ie s e!J\oll ccve with narrow fi~eure entrance ~evt! f'A-".:S-11 /see me.p 7/ is t?-e o"'\ly alpine-type ceve in 

just bellow t~e greinetone leyer. The cEve is Am deep e~ 12 a long. •~orth rleteau•. T~e ~sin ce~ron with heevy rein elopea in the ~ome 

C111ve !'A-CS-4 cor.P'iets o!" P shellow shett or." a horizontal *i th :,cree. Tn tte up;,er pert o"' the cnve ttere ia e '"':,y-izontAl 

?rei-eye . A ,. rau.vht cor,r.1unicetion with J'A-CS- 2 waa e!lc~rtained. f"ot~il pe,srppe with !' !tilty e:endy cley floor. I'!'I theee aet"i11enta 

M~e fepth ie Rm, the le?IJ!th 25 •• one ltrve en~ o~• e'll211tr 1'\lnnel hol• we• ~etecte~. 

Ceve i~-~S-5 t:.es three entrencea . 'lwo of t~e• are circuler T~e c~ve is 19 ~ ~eep enr the tetal len~th a~ounte to 90 m. 

ahe~te , the thi~ one ia e ~i!eure shaft which leeda toe ~imple 

ro,oi l r.enyon. The ~epth i• 19 a, the leneth 40m. 

Cave ''A-CS-6 has a n!.rrow entrance. The rir~t shaft, 5 m c!eep 

i ft connecte{4 ·•i th fl 1"011.e throup,t:. e nerrow wi!l~ow. One branch 

rerreeente o ~oe~il erode~ channel. T~ere ere weathered flowstone 

cru•te •n~ some ~ecoration. The ~epth ie 10 m, th• length 1~ 2. 

~•Te VA-CS-? /eee aepa 2 en~)/ ~AS three entrencea, each 

trre~oed ebove the other. The upper pPrt of t~e c~ve hee three 

floor-li~e level• ~eveloped elol18 parellel fault• /2JO/&J0
/ 

The c~ve ie branching. The eeRtern b~Anch consist• o~ s rocky etep , 

~'"'tft P 11, en~ a ri~aure paeaage terminated by unpenetreble ri~eure 

with ~rPuRht, The weottn, brench etarte by the shart P 8. The mein 

p~eeape, with ite numerous brenchee , ie ~evelope~ on the rault 50/-50° . 

The hettoc i• blocke~ with ocree en~ ~ud . A opacioue doae with a 

l~rPe cene of eilty clay i~ locoted in ~he northern pArt . 

Tn t~e weetwrn branch there Pre unioue calcite ~ecoretiona or 

t~o types. The flrnt type ere exposed calcite veine, very thin, 

t r~nrluce~t Pnrl projectinp 10-20 cm eut o" the wAl l. The ~econ~ 

type le • teblet-lilre ef!l'revete of calcite . The ceve ia 59 !I deep 

" "~ 210 m l nng. 
~eve l'A-CS-R /soe r.iape 4 and 5/ A ah,1101< oheft l e a~• to tt • 

"Ji t"C-le level int• tt.e lotAte roots. numerous bloclre rre ac Pttered 

c·,er tt-.e !"tQor of tt,i,. roo:.,. A car.yon ,.,..; tl E> top well ~hPpe "-:,r.,.,ff 

t 'I-,. lov:t-r lwvel. There i~ r cr-rvec:' nPrr ow ero.-io!l litt le C" 'l.Von, 

• poi~ole with r ~irceter of over 2m en~ ~o~e eerth pinn~~1es too. 

A 111t1.Pll Pmou,1t of !'lo.,;in, .. wpter WF~ i~Puein~ rrorr II siphon 

..NORTH PLATO .. _ sketch p lan 

mop.1 

l 
o~oo=="" 

__ m, ___ __,~~:.,:_,;C£_...tf!_~_K..ff_ ___ r!!A!.,S!!L,!;E~R:1.R!,_. J!llii!!!]B 

,1,1,y .1J.l1111li7." ..r,4/, 
_J;~ rod s o/'• 

,~,,If sJt1/,,/ .s/vp,d - .1/:,,,. 
.-u/u4/ rNJ .sl'f - ""II 
slt1l11,· Akkn - l,Jro 
,,,, ""'I' - r,6 

v;r,ul)d sJ;/" 
sl"J'"I roa 

l ocpte~ in P ,i~e pees e2e . All t~e wPter waft ~i!appearinr in 

•pvrepetiena of Vie ro~~il-t'liachorroinll branch peat'&lle te the ncrt~e1tet. 

' h• c•v• ie 41 m deep ~na the total lenvth ie 180 •· 

.slczl# 
l''r~ 

.1«lr1: m.t,·✓,,.,l,,,n• 
COt'#. , .6,no// lo'/, 

VrJ/,,,,ol•" lolo,.,,t, oJt'o$ l ·r i11slo11)' 
CPVft li'A-~S-9 iri rrther R relic cRve witt- e we,. l preservet1 

1~ !'r-Nw chennel. A eheft, 16 ■ deep, lies in "ront of the cave 

.. ntrAnce. 

"opple~ Eyu Ceve /l'A-CS-10 en~ VA-~S-12 - oee ■ap 5/. 

·h@ upper pert o~ tte syetem /lJA- CS-10/ i1 on a ~istinct tectonic 

. i~e. Jt is e tectenic fi~eure en~ originel kerst corroeion ~•rm• 

re preserved only locally. A cove •1ev11• with a~ver~l chi•neye 

Sc✓✓# .t/11/0,,,,l,. .1om,,,,,,,s c-.mrse.✓ o/ 110/,/u; .f"''"slon, 

..,,..,/.,,,no/~· ~lom,9: s ~tifn. 11#sohcm /"':14 _frot,,slont 
6u1o'J d'o/o,,,,I,, '/"'.J'f ~.led ol oo/,l,G ,1~111.s/t111< 
Jrqrc,f 
fVt1rlz1/, 

.J,fflr a .1J/4r. 11,s/e.vnc/o.sl, - J'/4w,li~n4- ;,olol,o 

.1b',I, 011a' °;'I'• of J~o'tl,nl - ore.r/urnctl 

• t'tvelope,.. pt the depth or ohout 40 • • A ~e.ecentt lee~• into t~e '3 • ~ave t'eve1 ope,...e nt 

-.. entrel ~o11:e. A larpe scree cone ':>lock ene accui.:iultttion~ or eilty Tl".e .,.,.;,,r: t:v of' cr,ve8 ere clevelor et" Plonv !"eults Vii th 

1~:VA, eerc1, scree en~ poorly so rte~ rrevel /the thickneeff more ~ire ct ion of 110° to 21-;
0 

wit~ tlteep ~ i pe o-r 50° to 90° !-!:: enrl S':.'. 

t hen 1a/ oertly fill in the de■e. O~el!!I ena ch•nnela ■ore tr.en l "1 '!'tere ie e tooe a p- reement o!" ~ee '"ure~ linee ·it.·i t !1 the feult 140/85 HE 

~een eraee~ in ne~i2ente, the a,teri■l ie w~shed ~own to un~nown or. t~e ~eo~op i c ~l msp 1:50 000. There ie en e p reement of eirectiona 

t ewer p~rt of the cnve. Ther~ Are ~t'op-~•~e pinnecle.e 5-10 c■ hiph er ~erstified r 9ulte ~n~ the ~olo~ite-proterozoic co~tact, which 

i n the ,.ome. 

A ~l,,.)- eloni""" pr"!'""' lee<'a to t?-le t!W ~om th@ ~ome to the 

~ntrance ''A-CS-12. Tt--ie pereAo-e Pn~ t?'-e .. oae ere con.!'l i,..erebly 

A lo•' n■e'"•Pe &lopea gently fro11 the doce to the SE. T?-ie 

t e~ not ~e•n cfrecte~ tectonically. so RBJI.Y ceilinr forms are 

o re.!'lerve"' /pro'>ebly P .,hP.llow phr@etic zone I see 12ap 5, croes 

i~ ~i~tinct in t Pe ~orp~olopy of the re~i on. 

T~ e or.e tpve~ t~ere ere several ~istinpu ishable e volution 

?hc~,.,!'l which c~n,ot be ortlere~ in time context. Yore ! 0 1 the evolution 

of' ir,.ivicluel ccvee hef: been influenced !)y t!licY ounrtzite belt,!'l. 

The ol"'~f't py-eserved evolution oheee i c; repreeente~ ':)y horizo"lte l 

to su':>horizont11l pce~Peee with preeerve~ inveree ceilinp f"orme en~ 

pen~~nts. The paes1tee orivinete~ in s~cllow phrePtic zone or in 
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tre~~itional zone wit~ Wftter circul~tion of ~ifferent velocities and 

l'"'ounte. Tt ie r'i fricult to cori·elete pa~~apes in in<'ivit'uel c,we■• 

T~ey probftbly origi~eter' in fitterent tim~ peri o~a, but they cen 

qy uplift t..,e pp,e ,..p~e" pA~~ec- leter as a=tive into the va""o■e 

zone. ~he r.evelonement o~ vertical kerst circulation sterte~ . T~• 

f'e,~imentfl Wfl-re eccuTulf'lte1' in pasf!erea .. The tevelopc-re-nt o!'" vertical 

cpv,-.~ e'lr'et rfter the oriPin o~ relatively extenai•e shefta en~ after 

vr,""uel -f"illirur by ae,.i!l!ents. 

The ~~in uolirt Pn~ the Pleistocene rlaci~l erosion caused 

tt,e t._.l:U"'t-tion of t?ie \:eret. Karet proees was renewed. T?"lit" r-'!ll"tivelv 

vounr pt,e,e hre been Pctive up to tt-e present time w?--ich is provef 

~-Y hP'lFinv eer'ircenttt remains enf by fresh coll•p~ea ,in~ ftroeional 

c~Pnnel~ in se~iment~. The cenyon in cpve MA-CS-11 helonPs te youn~ 

~or.'!~ of ve~ticrl circulPtion. 
' The t~cto~ic ~reekPge £n~ the eollepse o! ceiling 'beds 

cPnnot be preei~ely ~ate~. This pr-ocP~P ••a probebly in ection 

~e#ore the ker~t e7.hu%ation en~ ~uri~P- Pleistocene. Recent bleck 

col l rp~e tes ~ot ~~en ~etected. 

Referencee: 

~erter l\. /1~84/: A Bente11.-weie~.t exp,u'i tion scrape~ ~ victory ever 

Anne-A-Kenan~e. Nernm 17/5/:28-)2. 

Cprter R. /19R5/: An.~•-A-Kenende II. Nargun 18/4/: 24-27. 

Eberhercl R. /1~85/: The end er enother great yeer o~ exploration. 

s~eleo Spiel 212:2. 

Pu■• N. /1~8)/: vt.Anne-T:C e,Ater expe~ition ta :"ind Auetrelia'a 

~ee,eet Ceva. Speleo Spiel 188:)-6. 

, l'u11e N. /191l7/: North .. et ridga er l't.Ann• - Jant u-y 1987. Spelee 

Spiel 22115-5. 

ieological ,tlaa 1:50 000 /19R5/, Ped~er eheet 8112 S/80/. 

Department o~ Pinea, ~•b■rt. 
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TRAITEMENT DE L' ASTHME BRONCHI~UE DANS LA MINE DE SEL DE SLANIC, 
DEPARTEMENT PRAHOV A, ROUMANIE 

QIOO&OPOL. PeGOD 

La petite ville de Slllnic; dlpartement Prahova, est une 

ptation baln,o-ol:lmatique possldant des eaux chlorosodiques con

centrles, a une altitude de 420 m. Elle est en ~me temps un impor

tant centre pour 1 1exploitation du sel. 

D81l8 la mi.ne de sel "Unirea•, situle a une profondeur 

dd 220 m, fonctionne un sanatorilJ!D antiaatbmatique ou l'on traits 

chaque annee environ 2000 patients. 

l'efficacit, de la cure a lte observle sur la base de 

tests fonctionnels respiratoires et de l'lvolution clin1que de 164 

maladee, sdultes et en!ants, qui ont obtenu des amllioretions 

d'environ 57-80 ~ (C.Voiouleecu, G.Rlldulescu, P. Grigorop61). 

Le mlcanisme de cee ameliorations n•a pas encore et, 

completement eclairci; elles eont attribueee par lea auteure aux 

facteurs microolimatiques connus de la mi.ne de eel dans leur en

semble ainsi qu'a des facteurs inoonnue, pour l'identification des-· 

quels is est n8ceaeaire de continuer lee recherches. 

En Roumanie, l'aetbme bronchique est traite ~ussi dans 

lea mines de sel de Freid, departement HarGl>ita, et de Tg. Oona, 

departement "Baclu, 

Le travail eat un compte-remu de eynthhe o~ l' on pas■e 

en revue ce,ta.1.nee donntfes plus importantes. 

La petite viile de Sllnic,dlpartament !'rabova, est une 

station balnlaire et olimatique possedant des eaux chloroeodiquee 

concentr&ee,un climat tonique-a&datif avec des collinee pleinea 

de t&reta, II une altitude de 413 m. Klle est en mtme temps un cen

tre important pour l'exploitatim,du sel. 

Dene la mi.no de eel•Unirea•sttu&e a une profondeur de 

220 m,apr\s l'ann&e 1960,pendant que la lline &tait encore en ex

ploHation,dea 11aladea souffrant d'aetbme bronchique ont ~mmen

o& II Tenir,d'une 118Ili\re eporadique,afin de pourauivre un $raite- . 

■ent eapirique,non-organia& officiellement. 

Apr\e l'ann&e 19n.loreque l' exploitation de la mine a 4t& 

arrSUe,oolle-ci deTenant un objeot11' touristique plus acceesille, 

le noabre des aaladee a considlrablement augmant&.c•eat toujoure 

II oette &poque qua dea recherches ont oommencl pour l'aplication 

de la cure pour l'aatbme bronchique selon des crit~res acienti

fiquea.Tout prelli\re■ent,des d&te1'1111nati«.ne ■ioroclimatiquee ont 

&t, effectul•s,qui ont donn, lee reaultata suiTante: 

- temperature moy-enne 11•0 

- huaidit& relatiTO 68 ~ 

- prueion atmoaph&rique 20 mm Ilg plus elevle 

qu' a la surface 

- l'a&ro-ionieation pr&sente des valeura pl• 

bauea 

TRBATlld!IT OF BROllClllC ASTHMA Ill THE SALT IIDIE 

OF SLJ\JIIC. PRAHOV:. DISTRICT. ROIWlll 

The small town of Slll.m.c, Prahova district, is a heal· h 

resort with concentrated sodium-chloride water, at an altitude of 

420 m, At the same time, it is an important centre for salt 

exploitation. 

In the "Unirea" salt mine, et a depth of 220 m, there 

is an anti-asthma sanatorium where about 2,000 patient are treated 

eech year. 

The efficiency of the treatment bas been noticed base 

on respiratory- functional tests and on the clin1cal evolution of 

163 patient, both adults and children, who have obtained improvem

ents of about 57-80 j (C. Voiculescu, G. Rl!dulescu, F.Grigoropol). 

The mechanism of ·these improvements bas not been 

entirely- made clear y-et; they- are explained by- the authora by the 

known microclimstic factors 1n the salt mi.neon their whole as wel 

es by unknown factors, tor the identification of which the researc 

neada to be continued. 

In Romania, bronchic asthma io also treated 1n the 

salt mi.nee of J>raid, Hargbita district, and Tg. Ocna, Becau 

district. 

8 l'interieur. tte la aaline:ions positifs 400 par cm3.tons negatits · 

~~O par!cm3~u•a la surface ;iona positifs 750 par cm) ions negitifs 

550 par •cm3• 

• • ·Aerosols de s odium 6642 microgrammes par m3:Aero~ols de 

p~tassium ~,1V4 microgrammes par m3.,au.x dimensions pr6dominantee 

au deaeotts de 3 microns. 

- pH basique 7 ,49 

- Concentration de co2plus eleveo qu'h la surface 

0,2 J par rapport a 0,03 l) 

- Absence d'imPurit&s ou d'allerg~oea . 

Le traitement dana la aalina a conaiste en aerother apie 

en r epoa et en mouvement et en culture physi que m&di cale respira 

t oire,pendant 4-5 beure s ?ar jour,aoua f orQe d ' une cure.de 18- 20 

j ours, 

L'ef!icaciU de la cur e a eU obsorvee aur l a ba_ae de 

teatsfonctiounels r es piratoi r es et de l' &vol ution clinique par 

troia1e, ries aucc eesivae: premi ~re e&rie 120 alades adultea, deu

xi ~m• aerie 24 entanta et t r oiai~m• eerie un l ot de 20 cas en ob

servation pe raonnalle . 

1, Chez 120 malades sdultes dont l'ige moyen a ete de 42½ 

ans e t ay-ant une duree moyenne de l a maladi e de 71 ans,divises en 

t roie groupes selon la gravi t & de la f orme ,les param~t res siivanta 

I ~nt et& obH1"!9B: 

&) evoluti on clini que • 

b) epreuves epirographiq ues:capacit6 vitale (C. V. ) . 
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v;,lwoo or;,iratoiro marl■al par oocondo ('l .l!.11.S . )on ropoo ot apres 

inhalation d 'acitylcbol1110, 

c) aopoct radiograpbiquo pulmonairo, 

d) oxamen cytologiquo du crachat 

o),oainogramao ot r,action l atox-biatamino. 

Houo preaontona quelquae pourcontagea ot doa chifh-oa mo7ona doe 
11<>dificatione enregidr,oa, , 

Chu 94 aaladoa pr,aanhnt doe criaoa do d:,apnh axp1rato1-
✓1re, lea oriaea ont ceea4 dana le oae de )9 malades.ce qui repr,
oanto )5\1. 

Au dolbut do la ouro, oouhmant 68 maladu dH 120 pria 1111 

cona1d4rat1on •plo7aiont doe antiaatbaatiquoa (bronobodilatateura) 
et corttcotdoa),lo roote de 52 no lea utilieaiant paa.Pondant la 

cure,h noabre de ceux •plo7ant co■ 11,dioa■onta a •eat r41duU l 
42,ce qui dproaanto UDO amtllioration do 61 •· 

La capacitl Titale a augaentl· k 55 J doe llaladoe,olle eat 
root,e la alao cbo& 4 j,et a baiaa, ohos 40 •• Bn moyanno,l a oapa

ciU vi.tale a augmenU de 2962 l )525 ca) (+ 563 ca3)chn lu 69 
11aladoa. 

Lo volume exp1ratoire aaxi.■al par aoconde a aupont, choa 

57, 9 j , eat roatl le mime ches 2 , 88 j at a baiaa, chem 39 J.En mo-
7enne, lo VEIIIS a augaanU do 1752 l 2534 (+ 782 ) . 

La rlactivitd bronchomotrice a l ' aolttlcholine,iDitial•ant 

exager,o par la baiaae du Vl!ll8 de JO J, ae modi fie trl~ou y.a fin 
do la oure 1 28 :. en ■o7anne. 

A l ' oxaa,n c:,tologique du crachat effeotul ch•• 52 do llaladea 
ceci prlaantaU nant la czure UD noabre aup1111tl d' ,pithtlliuaa at 
do loucoc)'tea.A la fin do la curo,la trequance daa lpithlliuma ot 

doa h uccc)'tea dana la crachat baiue juaqu •au ninau preequa nor
aal ohos 25 J dea llaladH, 

L!aap1ct radiographiquo pul■onaira initial pathologiqu1 
dana la pluapart de■ oaa prlaante doe DIOdificati;na c1rtainea 1t 

d' UDO aanitlra 110d,r,a pathologiquaa , tant pour co qai eat dn ohar
g•ant plribronchique quo de la tranaparanoa pulaonaira.A la fin 

de la cure,il uiah UDo a■tllioratton neth dane l'upect plribron
ohique,chos 27 J,que d1111a la tranaparence pulaonair1, ohn 31 • dH 
22. maladea e:ami.nla. 

Lee loainogr-u effectul■ iDitialemant,IITant 11 dlbnt do 
la cura,prla1111tant an aoyanna ches lu 16 aaladea pour le■q\.11■ 
ila ont ,,, 1ffectula,un noabre aupantl d 1 loainoph111e iu-d1a■ua 
dee Talauro normaleo ()57 lll■enta) .. 3• 

A la fin de la cura, il enate pr41doainanoe dee aap1ci;-0 -;.,. 

mawc do 1•,oeinog:r~• (131 '1'8~_h/-3). _ _ 
La rlaction Lat•x-hiatamino oat pathologiquo iDitialnant.A la 

fin do 1a ·oura la capac1t,'ntihi■taminiqua du alru■ •• noraali••• 
( Oaa1l1a Voiculeacu et lea Oollaborateur■). 

2. Deuz:1•• ■lrie;cbH 24 antanh antra 7-15 an■,dont l 'anciannetl 

de la llaladie Ht antre 1-9 an■, 20 prl■"hnt un diagnoatic d ' aatbae 
bronchiqua at 4 de brcnchih aa~tiforaa, lH paraaltre■ &ti.Tant■ 
a,J&nt et• obaerT, &Tant et aprl■ la cure, 

l. -an cliniqne 

2. 11:uaan■ d ' allergi• nan-■plcifique-lonnogr-• at 

R B S O L T 4 T S 
CliDigueaon,. 13 ou aa'11or4 54 J 

io cu aana changeaent 41 J 

l cu -irl 4 J 
Pendant la cura, il n •a paa HI nlc ueaira d'adll1Di■U'U' de al

dica■ant■ brcnchodil dahura es anU.all.arg;lqlle■ co--,,t indi..,l■ll 

aYan.t l a c1.1re. 
Lea heu d ' allergh nonyplcifigua oat ■ia 1111 ITidenca du 

a■llioration■: ainai.,l ' loainosr-e , prlaan,ant initial•ant 280 '1► 
aent■/-3 an ■o7anne,ae ddu-U en ■oJalne l 205 tlll■ent■f-3 l la 

fin dn t.rait•ant. 
Le hate Lahz-hiataaine pa,hologique nant l• traiteaent 

■' utlliora l la tin de la cure. 

Lu tea,■ d'alhrgia cutanla fPlcit199• n•on, pu Ill.a an In
-dance de ■odit'ioation■ 1111tre la dlbu, es la t1JI de la cur-e. 

j l!pl'f'l!U fonoUonnal-,, la oapaciU TiMJ.~ -te ohu 12 f,.. anc 50 J, r-■te le ... e cha,. 7 (29_%) M bai■■e cb- 5 cu (l!lC!!O. 
VJMa auponte chea 10 c u (41 ,o 
N■te le atae chea 9 caa 07 J) 

bai■H cbea 5 CU (20 J) 

~ tost pbarmacod,rna:uquo • l 'ac,tylcholino pour lo nivoau do 
4000 n ' a pae obtenu des modificati~ns iraportantea . 

3.Troiai•~• aerio cboz 20 cao proaantant le a:,ndromo obetructir 
bronobo-pulaonaire cbronique , 12 bot:nea,8 feanee,dont li~e moyen 
eat de 62 ano et ayant una ancionnete mo,renno do la maladio de 11 

ans:on a obe~rve: a)evolution cliniquorb) loa·medicuonta ·conso111-
:rie ;c) loe 6preuvos fonctionnolloa rospiratoires,ayant constate 

les aspecta auivanta: 
16 am,liorationa 8() J () avoc diaparition co~pleto dea crises, 

7 a•ic diminuation de la tr9quence,dur8e et intenait& dee crises, 
6 avoc diminuation de la dyapnea),6 caa sans evolution et un cas 

e:ap1re 5 •· 
La cepacite vitele augmonto cboz 11 dos 20 maladea 5~ 

baiaao cbu 5 de 20 maladeo 2~ 
reste la mama chez 4 d'entre aux m 
aug111ento cboz 9 dee 20 malades 45~ 
baisse cbez 7 doo 20 maladoo 35\1 

sans modification choz 4 dee 20 maladoe 20~ 
L •-augmontation de la CY ot du '1EIIS cotoei do avec l' amelicra

~ion cliaiquo.Cbcs 4 ooo oU la CV et le ViK3 ont n,anmoins di•l-

nue 00 a conataU UDO amelioration.14 des 20 maladoa suiva.iont UD 

traitement,avec dee bronchodil~tateura et cort1cotdoa;6 ne auivaieni 
pas do traitonont avec des medicamonta . 

Pendaiit ··1a cure , lo n,ceaaire de 1119;1icamenta a ba1aa9 cbez 

8 des 14 maladea ( 5n) , eat resU le memo cbu 5 051) et a aupen
t6 chez l (n) (Podon Gritoropol) 

CO !I C -171) SI OB 3 -

On constate dee aMoliorationa objectivae et clini1uea-tonc
tionnolloa d' ooviron .~ attribulea par lea autoure aux tac

tours connua llicrocliaatiquoa ap,citiquoa do la ealina ..tans lour 
enaemble,a1na1 qu'k des tacteura 1nconnue pour l'identitication 

r4aot1on latez-hiatamine deequola 11 oat n,coaeairo do continuer loe ,tudee dee recherchoa. 

3. -ca d'allargia apecifique 1n,radaniorlactiona Parmi loo facteura connua,l'elrc-ioniaation poaitiTo reduito 
aux allergbaa ■plcifiquu aiCU'Obhn■ ou lllll< pna.-allergbu II la 1101tie dlllla l' ataosphere de la saline et lea droaols dana la 

4. !e■t ■ fonctionnel■ N■piratoiNe pour d,tar■1nar aalino,aux di■onaicne au deeaou■ do 3 ,aeablont jouor UD r&le illpor-

lo■ Taleur■ du para■ltru reapira,oi.rH ■,at1q,u,■ •' dyna■iquu port ant, ainai quo l 'aup1111tation de la concantration de CO2 at d_a · 

5, !uh pharaaco-dJD&aiquu l l'aclt7lcholina pour la proaeion at■o■phlriqua. . 
ou.-rver la rlacti.Titl brcnchique. I. prlaent,ici fonctionnn• un aanatoriua anti---'lmatique 

Le trait•ut din■ la aaiine a cnnldfll an_ ■botharapie en repo■ c!I. 1 •on trait• chql• ann,e anTi.ron 2000 patianta.1111 llo-1a, 
et en ■ounmant,oul,ure phyaiqna a4dical.e de ·r1rt.goratio11,rapoe am- l'asthlle bronchique e■t traitl 80aa1. dan.■ h• ■alin•• de Pratd, 

de■ lit■ ,an nn■ i■otber■iquu,jeUlt d1atrao,ua,ou1,ur-e phyaiq,a1 al- d4parte:aant Bargbita (160 a prcfondeur) ■t de !g.Ocna,dlp~.,. 

dicala en 110uT-t 4 beuraa par 30ur pedant 2.S 3.,..... l,;;ant.Baclu,uee· de■ bona rl■ultata.-
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RESERCHES POUR LA DECOUVERTE DE NOUVEAUX FACTEURS MICROCLIMATIQUES 
DANS LA MINE DE SEL DE SLANIC, DEP ARTEMENT PRAHOV A, ROUMANIE 

ORJOOROPOL, Fe-don 

Resum6 

Le m6canisme des succ8s th8rapeutiques obtenus dans le 

trai tement de 1 'asthme broncbique dene la mine de sel 11Uuiree 11 de 

Slrulic ayant wte profondeur de 22G metres n 1a pas 8te encore tout 8 

tait 6cleirci . Lee am8liorutions nettes obteuues aont ottribuCes 

tent aux facteuro microclimatiquee d8j8 connua , comue par e~eraplc 

lee a8rosols de chlorure de sodium et de potussium, le changemcnt de 

1'6tut d'ionieation de l ' eir , l' o~mentotion de l u concentration de 

co
2 

etc. qu ' h un ou plusieurs facteu.rs inconnus jusqu ' b prCsent , 

pour l'identification desquels lee recherches doivcnt @tre continu

ecs. 

Uons ce but j 1&i cmnuenc6 1:1 faire des onulyses de l 1&ir 

oouterrain par rl:lpport 8 l ' air f' la surface par des m~thodes pcrfec

tionnees 6 l ' aide d ' expcrts des institute nationaux avec ! ' intention 

de lee continuer juaqu ' 8 l ' obtention de do:i..ll6eo conclua1:tes . 

Le m8cao la~e ies su::clis thtira;,eutiques o!Jtenus J anq le tr.1ite

,e :1t Je 1 •ssthi:ne bronehi r,ie dana lY- mine de sel "Jnirea"le :a§.:iic 
a.yant un profon:ieur de ~20 t!l8tres n'a pas 8t8 l! :1::::Jre tout ll f Jit , -
clairci. t.e.J a:n~liorati?:is nettes 'lbtenues S"ln t a ttr1!>~8e:3 tant au.< 
f :ic teur<J rr;ic r.>cliciatiquea :il!j'<I coan..1s.j)S!' 9xe:nple: 

- ;>rg.131:>n s.1;:n:,3pheri~·1e ?J n ·~; ?l n 8lavea :,u ll~ la s •Jrface, 

- l 'ae:-oi~oisation :>r§9en t edes v 11,.Jrs ;,l~s oa33e1 kl' int,rieu: 
de 1~ sjline : ions po3itifs 4JV ~~~ r.~l , ions ne;3tif3 ) '.X) ~ar cm3, 
~u •r. la s :irface:ions ?>sitifo 750 9ar cmJ ,1ons n6;at1f• 550 ?•r c:a3• 

- aerJsols 1a s odium 6642 microgrames par m3 

- aer5sols Je potassium. V,lJt micr~grJm,s p~r m3 a~ dimensions 
pr6dominant esau dessous de tr:>is mior,:is. 

- concentration de cv2 ~l u~ 6leveo, qt, 1~ surf~ce. 
- absence d 'impurit6e ou d allergenea, e t :::. 

e t ausei k ..in ou;,tusieurs f3cteurs inc , 1aus jus:iu'A ;,r§sent ;,"lur l ' i
dentification deaquels l es recher~has i~ivent Atre continu~es 

Dans ca but nous avons com.~anc6 h f~ire des analyses ie l'dir 
9~~terraio~l ~gr ~a~?rt a l'air de l a surface oar 1es meth~Jes ~er
fact1on6es a l'aide ~as experts des instituts·nationaux avec l'inten
ti'l3 de l as continuer juequ'b l'obtantion :las 1~nn~es co~cl~ienteR. 

Vo1c1 les rhultah jos premHres ans lyee9 

11,~SARCH 01, '!'ii .• iJlSCOV:lRY OP lt~R LJCRO!;LlL,nTIC PnC'l'ORS II, 

'i'ILl ... AL'l' .. !IU3 Ir, SLnJIIC I s'R,tl,OV.t ill~'l'll•C~ 1 RVltL-..JaA 

The mechanism ol the theropeutical success obtained in 

treatinc,; bronchic asthma in the 11Unirea11 salt mine in !:il&nic, having 

a depth of 220 metres, has not been perfectly cleared up yet. The 

obvious improve111ents obtaL'led are aesignetl both to known micro

climHtic factors , such es aerosols of sodium and potassium chloride , 

the ci.lonce in the utate of air ionization, the increase in the CO2 

concentration, etc., end to a factor or factors which are yet 

wi..1'nown , !or the identification of which the research n eeds to be 

continued. 

To this end , I have begun car1•yi ng out some underground 

air nnalyaea as compared to outdoor air by using improved methods 

with the help of experts from several national institutes , aiming at 

purouilli; them until cunclusive doto is obtained . 

l.Co~centration ~ •arson 

2.Concentration d es isotopes 

). 
Concentration des isotopes 
d 'azote ~lj 

J eacendqnts ie ra:ion 

4 . ~onceatration (~.C 1/~31Ra A 

5. Ra B 
6. Ra C 

J esceadante de toron 
7. Concentrati?n (?.C 1/~j) Th 

Souter?"ai~ 

0.95 i .. 

0 ,19 ;. 

0 .)675 i 

ll !36 
54 :!;19 
92 ! 18 

1, 7 ! 68 

Jurface 

J.9J' 

,,19" 

1 :!;12) 

21i 1 6 

• 54 ! 12 

J,J ! 6,J 

Cs3 valeurs le r~dioactivit' obtenuas ne per2ettent ?Bi une 
diff6renciatio:>n nettemant 3lgni f icative entre las c~ncentrat i~ns 
du ,outerrain et celles de la surface etant n6zessa1re la repeti
ti::>n de l' e~peri:aent ?end ant une ;,~riode t>lus loa~ue( une samaine). 

Les re~berchea doivant ~ontinuer. 
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EVALUATION OF THE ROLE SPELEOCLIMATE IN TH E HUMAN TH ERAPY. 
DIFFICUL TES, OPEN QUESTIONS 

H ORVATH, T l bor 

1. The chronic respiratory diseases are complex ones , 
they are typical examples of the psychosor.atic disorders. 
The clinical picture is developed by a lot of different 
factors. 
2. llle microclimete of caves is a complex system, where 
there is an interrelation among the individual parameters . 
3. The effectiveness of the speleoclimate on the human 
organisl!I is a very complicated question. There are a lot 
of difficulties in the evaluation: 
; . 1. The official Cl.ed.icine bas a negative preconception 

abo\1~ the natural treating ce thods. 
3. 2 . The majority of our J,cnowledge in connection with the 
bio~lil!latology is debated. 
3.3. Uue to special circumstances the classical statistical 
and other evaluating methods used in the medical scientific 
researches , cannot be appl ied here . 
4. Helying upon these finuings "" can state with absolute 
certainity only the following : 
4 . 1. The speleoclicate has specifities. 
4.2 . ibese special fundamentals have Diological consequences . 
Tbe~e are both objective and subjective . 
4 . 3. '?be cave microc!icate assures aver, useful frace for 
a complex respiratory reha bilitation procedure. 

In the course of the history o f medicine trials were made 
time and again to utilize of the caves in the 
therapeurical practice. As a result of the development of 
natural sciences the medical employment of certain cave 
elements has lost in its importance. Up to now the 
utiliz:ation of the cave microclimate has kept ite r o le in 
the humen medicine. 

In the course of the last some years - owing to the 
fiasco o f the conventional medicine - the renaissance of 
natural treaning methods. eo thus the epeleotherapy. can 
be observed. The official medical option reacted, and 
reacts in our time , too, with an explicable scruple , 
sometimes with flat refusa l, however this method ie 
officially accepted in some countries in Europe. 

A correct evaluation of biological effectiveness of the 
caveclimate le needed by all 11e8ns, nevertheless it must 
be taken into account that there a lot of difficulties 
from cl imatological, medical a nd methodological respect 
alike. The intention o f this communication is to survery 
of these difficulties and after all to try to summarize 
of real lpoeeibilitiee for the correct a.valuation. 

1./ Difficulties of the evaluation from climatological 
respect. 

1.1. The climate le acomplex system, where a complicated 
interrelation isther e btween the ingredients. So the 
separated evaluation of the individual factors le very 
difficult, sometimes impossible. 

l. 2. Our knowledge in connection with the climatology le 
fairly insufficient, there le vigorous controversy in 
eeveral questions, permanent and dynamic changes can be 
obeaered in our opinion and approach. 

1. 3. The connection between the cave and outdoor climate 
is partial and special . The outdoor processes suffer 
peculiar changes while getting downtto the cave spaces. 
There are a lot of questions about the nature and 
cha.raterietics of these changes. 

L.4. The cave climate le much closer and more organic 
syetem than outdoor one. The separation of the elements 
with whatever purpose is all the more hopeless. 

1.5 . The special funamentale of the cave milieu impede 
the performance of several me8suring methods in the 
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l. Die cbroniscben KranY.beiten der Atemwege sind sebr 
komplex. Die sind die typi schen Beispiele w;r psycho -
so~atiscben Krankbciten . Das kliDi5cbe Bild wird gecein
sac von den zahl reicben Faktoren ausgestal tet. 
2 . Das Hoblen - l.likroklima 1st ein komplexes System, 
wo die einzalnen Paraa:eters miteinander mit einer 
~echselbeziechung sind. 
3. Die an den menschlichen Organismus ausgelibte ~irkung 
des Hoblenklimas 1st eine aehr komplizierte Fraga . Die 
Bewertung 1st mit zahlreichen Scbwierigkeiten verbunden~ 
3 . 1. Seitens der offiziellen Heilung werden die Nat··r -
heilverfaLren im vorhinein negative beurteilt. 
3.2. Die bedeutenden Teile unserer biokl icatiache 
Kenntnisse bilden Streitsachen . 
5.3. Zu verdanken den speziellen Verhaltnissen kann man 
bier die ilassiscben statictiscben und sonstigen be,oertunga
systeme anwendete in der cediziniscben Forscbung oicht 
verTiendcn. 
4. Auf Grund allcdem konnen wir our die Folgenden mit 
einer Sicherbeit zu bebaupten: 
4 .1. Das Hoblenklima b•t Spezifiks. 
4 . 2 . Diese s peziellen Gegebenbeiten baben biologische 

Konsequenzen. 
4 . }. Das Eohlenklima gewiihrt einen sehr gebrauchsfabigen 
Rabmen fiir die kocplexe Atemrehaoilitation. 

practice . That ie why our knovledge about the cave 
microclimat ie ever more insifficient and conflicting 
than about outdorr climate. 

2./ Difficulties of the evaluation from medical respect. 

2. l. The human organiam is a very complicated and 
integrated s ystem. Our knowledge even about ita normal 
functioning le very limited. 

2. 2. The chronic respiratory and locomotor diseases as 
the most important targets of the speleotherapy are ver y 
complex and complicated pathological proeeeses. inducing 
a lot of disturbances are not a well-deffined group of 
disorders, one can meet with a enormous variety and with 
a lot of contradictions , in epi te of the numerous common 
eympto11es. 

2. 2 . l . There are lot of open questions in the aethiology. 
The allergic, autoimmune, infectious, degenerative, etc. 
mechanisms wich are supposed to be responsible for these 
pathological conditions are not cleared up in a great 
degree. So the aetting up of the dia.gnoeis is very 
difficult, there are a lot of overla.ps and uncertainty. 
This ie indicated by the terminol ogical chaos ae well. 

2.2.2. The s imilar obacurity can be found in the question 
of the local ietion of the disorders. There can be e 
defect in various points of this complex and coherent 
system, with the same final result. The differential 
diagnosis is therefor a very difficult procedur e here. 
What is 11ore, a lot of consecutive and accessory 
complications can develop in the cour se of these long
latlng diseases. 

2. 2. 3. The course of these diesaeee is extremly hard to 
follow. The chronic, long-lasting process can produce 
spontan rem11iseions and progr essions, they can disturb 
the evaluatin. 

2.2.4. These chronic disorders, inducing a lot of 
suffering, result in dieability with somatic, paychic and 
social dis tore ions sooner or later . They are typical 
examplee of the psychosomatic diseases, wher e the sphere 
of problems le much wider than 1 t would be Justified by 
the concrete a.nd demonstrated anatomical alterations . 

3. / Hethodolo gical difficulties of the evaluation. 



3 .1. The claaaical ■ethods of the medical evaluatin can 
be adopted here with a very li■ited force, owina to the 
special natural and technical fundamentals . 

3.1.1. The condition of patients chanaes in consequence 
of the ei■ultaneoua effect of several factors. The 
cli■ate, ■edict nee, physiotherapy, helath-reeort 
environaent, hu■an relations play an iaportant role 
alike. That le why it le very difficult to draw a 
concluaion concernina the effectiveness solely of the 
cliaate. 

3. l.2. The change ot the clinical condition can be Judaed 
f1rat of all by subjective inforaatlona. There are no 
reliable and standardized objective ■ethoda of 
lnveatigation for t.hia purpoee. 

3.1.3. 1'here are difficulties in the adoption of the 
dtatiatical aethode, too. It la alaoat iapoaalble to 
aaaure an adequate control aroup. The value of the lona
ter11 follow-up la pretty uncertain aa well. In this case 
t hepatlent would solve aa hie own control. but over 
chanaes deriving fro■ the aalna, there are a lot of 
factors able to influence the clinical status of the 
patients. It la hardly insoluble torealize the blind or 
double-blind trial ■ethod. A cave with the special 
characterlatlca of the cave cll■ate would be needed for 
this reason. 

3.2. The official■ediclne deals with the question of 
apeleotberpy with an evident acepala. The verification la 
quite bard task fro■ thla dlaadvantegeoua poal tion. 

Accordln3ly, it not too easy to draw an unaabiaoua 
inference. Hevertheleee we have experiences of eay years 
and we are able to put aoDe eatabliah■ente onthe baale of 
these. 

1./ Soae factors are not found in the cave •lcrocU■ate, 
harafulneaa of ~rich does not call for proveaent. Theee are 
a.JDODS others the air pollution (che•lcal and physical). 
infectious aaenta, psychic atreae. 

2./ The cave ■icrocliaate includes several cliaatic 
factors, the bioloelcal effect of wlch la docu■ented in 
another lrlnd of aedia, or in the caae of their 
i ndependent effect. 

2 .1. The aerosol inhalation haa a therapeutlcal value in 
itaelf, too. The cave air haa a natural aerosol. 

2.2. It la proved that certain soluble ionea express 
l>iloaical effect in vitro and in vivo alike. In the cave 
aerosol there are aoae of the such lone solved in blah 
concentration. 

2. 3. Al thouah there are bl tine disputes in theae top ice. 
considerable and radical bioloaical chanaea due to the 
neaative ionization and the eaall dose radioactivity are 
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to be supposed. In the cave can be found expreaeed 
neaative ionization bound to the aerosol and the 
radioactivity la hiaher than at the outdoor level, 
al thouah it la not haraful. 

2.4. Unquestionable that the hlaher C0-2 level in the air 
induces deeper a.nd ■ore effective breathing. In the cave 
air the C0-2 concentration la about tenfolds at the 
outdoor level. 

2.5 . It la doubtleaa that the r elaxlna , atreaaleaa ■llleu 
la very iaportant in these paychoao■atic diaordera. The 
cave environaent aeeta all of require■ente that can be 
raised aaainat a aavlna cli■ate with psychotherapeutical 
activity. 

3. It la an indirect prove■ent that the residence tor 
certain tl■e in a cave cli■ate can advantaaeoualy 
influence the condocion of thepatlenta with theae 
diseases. The baa la for the evaluation in thia caae ia 
rather subjective, but a lonalaatins subjective 
iaprove■ent cannot be of neali&ible laportance in chronic 
diaeaaea with a lot of coaplalnta. 

4 . It la fact, too, that in the cave eurroundinaa a row 
of ■edicinal and phyalotherapeutlcal procedures can be 
carried on with ■uch hiaher eftectiveneaa, that la it can 
aaaure an optl■al apherefor a co■plex respiratory 
rehabilitation. 

SUHHARY, 

1./ The cave ■ icrocli■ate haa an advantageous overall 
effect on the condition of patients with certain chronic 
diseaeea. It aay not be only a placebo-effect, but a 
reaarkable paychotherapeutical influence la doubtless. 
The basis of evaluation la■oatly subjective, but it, in 
this caae. can be considered to be correct and 
sufficient. 

2./ There are ele■enta in this cll■atlc eyetea, the 
causal role of wlch ca.n be ■ade probable, since they 
expreaa biological activity in another situations. 

3./ The role of other, for the ti•e beina unknown 
factors, la ia■aalnable. 

4 ./ We need neitfer ■ethoda 
evaluation and docu■entatlon. 

t'or the 1nveat1aat1on, 

HOHICIPAL HOSPITAL, DBPARTHBHT FOR SPBLBOTHBRAPY 
H-8301 TAPOLCA 

8.0.Box 136 
HOHGABY 



DER ESPERANTO IN DER SPELEOLOGIE 

VUIC.OV, P~ter 

1 1 KURZ UBBR "ESPERANTO• 

Idee der intemationalen Sprache hat mehrere hwidertjahrige 

Vergangenhei t,aber der gesellechattliche Anschpruch nur am Bnde 

vorigee Jahrhwiderts entstand wurde.Im Jahre 1877 wurde vom 

Dr, Ludwig Zamenhof eeinen Sprachentwurt 1m Warschau publiziert, 

die Grammatik wid der Wortsatz vurde mJ. t Hil!e des Syeteme den 

indoeurcpiil. echen Sprachen sehr lo{ll.sch w,d eintach erechaffan. 

2. DU BEMU'.l?ZUNG ms ESPBRAJ!ro IH WISSEJISCHAF'l'EJI 

Der Abechni tt gibt eine h1stor1sche llberbllck Uber die Bnt

wicklung von Jahre l9o4 bis heute tmd !\lhrt den Beweis Uber die 

Anwendwig der Sprache . 

31 DIE BEITcTZUNG JES ESPERANTO IN SPELEOLOGIB 

Der Abschni tt zeig die jeze1 tige MlSgl1chke1 ten der Hijhlen

torschtmg zuallerst in Dok\lllentation w,d Information vor,Spricht 

Uber die Internationale Esperanto Hijhlentorecher J'achgruppe wid 

Uber die .l.rbe1 t der J'achgruppe: "Bsperanto-Mehrsprachliohe 

Speleol ogj. ache J'achwijrterbuch •, 

lll.e llllhlentorscher-Esperantisten bringen in Vorechlag !Ur 

die Lei tung des Internationales Speleologisches Unions, dass 

die lsperanto Sprache in die Reihe der o!tieiellan Sprachen 

des lJnione angenoumen werden. 

LA ESPERAJITO BIi LA SPELEOLOi:tO 

l 1 M!LLOIIGE PRI LA ESPERAIITO 

La i deo de la internacia lingvo jam kelkcent jaraj, aed la 

socia pretendo anoncigis nur je la tino de. la pasinta jarcento, 

Dr-o L, L, Zamenhof puhl1k1s aian lingvan projekton en jaro 

1877 , kaj U kompilla la tutan sistemon de la internacia lingvo per 

per helpo de la vivantaj 1ndoeii.ropaj lingvoj,tiel g1 havas aimp

lan,logikan gramatikon kaj rican,variantan vorttrezoron, 

21 LA UZADO JJg LA...BSPERAll'.l?O EN LA SCIEIICOJ 

La carpi to donas la h1 storian trarigardon pri la uzado de 

1,/ KURZ tl13Ell ESPBR.lliro 

lll.e Kommun.il<ation hat keine Sorgen 1n die Wisseneoha.f
ten illL ganaan Europa bis ende des lU ttalal ters gehabt, die 
einhei tliche Sprache der Iul tur war dis la teinieche Sprache. 

Hach d,a Entvickltmgs der europaischen lfationalidentitat 
wurde von die Hationalspraohen aua dam einhei tlichan eu
ropaischan Kul tur die la teinieche Sprache abgedrenkt, 

Die grHsste Denker haben echon .frUh ergekannt,dass 1n 

diesem sprachlichen Dechungel eine,von lla.tionalsprechen 

la intemacia Ungvo en la sciencoj lcaj pruvas lian laii.celecon, 

31 LA UZADO Jm LA ESPERANTO Ell LA SPELEOLOGIO 

Ni contras la uzadehlecojn de la internacia l i ngvo en la 

speleologio , ce!e en la informo kaj dokumentado,lli in!omas ciujn 

pri la Internacia Speleologia Fakm,upo kaj pri la granda laboro: 

Esperanto-mul tungva Spelaologia Pakvortaro, 

Samte!!lpe n1 proponae akcepti la Esperanto al la gvidantaro 

de la Internacia Spelcologia Unio,kaj kreu gin al l a kolono 

de la oficialaj lingvoj de ISO, 

AZ BSZPBIUliT6 A SZPRLEOL6GliB.U 

1 1 R0VIDB!I AZ ESZF.BIW!'f6R6L 

.l namzetkHai nyelv eozm6je cu!.r Wbb szl!.z 6vre nyu1ik vieasa, 

· de ta.rsadalmi igtlny caak a mult ezl!.zad v6gmi jelentkeaett,1877-ben 

puhl1Juil ~ nyelvterveaet6t Dr L, Zam.::nhot vareoi esemorvoe,aki. 

a nyelv wsOk.i.ncc:~t a.z 61.6 nye1vekb61 , a nyelvta.luit az indoeur6pa1 

nyelvek telhaasnal.asaval egyezerU 6a logikus m6don alkotta 11eg, 

Ha aar Wbb t1Zl:l.lll16nyian 6rtik-beez6l1k a namzetkH&i nyelvet, 

2 1 .I.Z BSZF.BIW!TO HASZIIALA'li .l TUDOIW!YOK TBRllLBTtli 

A .fejezet rHvid Wrteneti attekintest ad a nyelv alkalmaza

sanak fejl6destlr61 a tudomanyok ee a technika teren, bebizonyi t

va az alkalmazhat6sagot tis a ctllszerustlget, 

31 AZ ESZPER.UrT6 HASZRALAT.l .l SZPBLEOIJOliB.U 

Az el6ac!As e .fejezeteban a barlangkutataeban ott is els6-

sorban a.z in.forma tikaban tis dokumentaci6ban val6 alica.lJlaseag

ra hivjuk tel a .figyelmet,Tajtlkoztatast adunk a BamzetkHai 

Barlangaez Bsaperantista Ssakceoportr6l es a ktlsaU16ben lev6 

Bszperant.6-Wbbnyelvu szpeleol6gia1 ezaksz6ta.r szerkesstes,rol, 

Egyuttal javaslatot terjeeztenek el6 az easperantieta barlang

kutat6k,hogy a llamzetktsai Szpeleol6gia1 Unio .llbgadja el az 

Eeaperant6t hivataloe nyelvekent, 
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per.fekter, wteaenscha.ttlloh redaktiert J:ommunika t1on111Hg

lichkei. t brauoht, Wir kennen heute 11ehr ala 900 Sprachplanen 

aber von 1hr nur eine -die BSPBRAtlro- lebende wurde. 
Bspsranto 1 st die von Dr, Ludvi g ZAMBIIHO:f" geacha.ffene 

wid von ihlll 1887 verH.f.fentliche internationale Sprach e 

"LIIIOVO I HTBIIIUCli" .•Der von ihm gevahl te Worscha ta atammt 
uas den w:lchtigaten europaiechen Kul tursprachen,da dieae 

vor der Jahrhundertvande die Hauptrolle in der Welt spiel ten, 



Der Brtolg der Beperantosprache grllndet aioh ald ihre 
regelidj51ge Gramaatik Iii t nur 16 Regeln,die ohne .lusnabmen 
gel ten, sowie ald ein auegeklllgel tee System von Yortbildtme
ailben,111 t deren Hilts aus Yurzalwijrtem neua Begritte ge
bildet verden kijnnen und vudurch auch temijstlicha Vijlker 
Zugang su diaeer Sprache !1nden, 

Beparanto iet trotz seines logiechen Autbauee und seiner 
Regelaaa1gke1t den nationalen Sprachen an Auedruckekra!t 
und Biegeamkeit mindeetena ebenburtig,o!t eogar Uberlagen. 
Yer aich lllit diaser Sprache beta/5t,hat auch llutzen tur den 

Gebrauch seiner Muttereprache. 
Fllhrende Padagogen haben wieeenechanich begle1 teten 

Vereuchen nachgewiesen,dai' Beperanto ale arete l'remdeprache 
einen ausge_zaichneten Ubergang zu anderen Premdeprachen 

bietet•Bln lremdsprachen kennenlemen braucht 2000 Stunden, 
aber .tllr Bsperanto genug nur 200 Stunden /lo" 1/; 

Esperanto will dae Sprachenchaoe beee1 tigen und an seine 
Stelle ale zvei te Sprache .tllr alla ein neutralee,reletiv 
leicht au erlemendee gut klingendee tmd alien l'allen 
brauchbares Verstandigundm.1 ttel sets en. 

2./ BSPERAll'fO Ilf DIE WISSBIIS:::HAPUJJ 

In dis sea Ti tel mijcbte 1ch sine ko.ne Uberblick ohne 
der Volletandigkeh halbe zu geben. 

Am Bnde Torigea Jahrhunderte /1899/ der berllhllte Profes
sor der Phyaiologie E. JJeville proponierte rur hancllzi eche 
Akadeaie der Viesenachatten die Beperanto ala neutrals l.r
beJ.teprache sin zu ttlhren,I.at Jahre 190} L. Zamenhof auch 
selbet hat in Vorechlag der wissenechaftlichsr Gebrauch 
der Eepera».to gebracht,Dl.e erate und heute auch lebende 
wieeenachattl.f.che Ze1 tachrift an Baperantoaprache, •s:::IUC.l 

Rl!VUO" wu.rde im Par1 • 1a Jahre l 9o4 gegrllndet, 
Von l 9o5 Ton Jahr au Jahr erecheinen die Terechiadene 

PachvllrterbUcher,Heute die Ila thema till: hat die grll/5te Li teratur 
an »eperantoeprache und awiechen der Breten vurde Ton unga
riochen Ka.theaatiker,Oyrill Vbrlla Uber die •Geometrie Ton 
B6lya.f. • 1a Jahre 1910-12. publ1s1ert,Der modem ate Pach 
der Mathematik 1st die Co11putertechn1.k,In :Budapest ill Jahre 
1982 wurde 4.le •rnterkomputad.o• Ionterene: nur an Bsperanto
eprache veransteltet,Dl.s Rechnentechniker haben eigene 
Zei techrift, bis Jahre 1987. "Io11putado• tmd hsute •Pokuso•.
Mi t Hilts der CO!lputertechnik .-on M1 tte der So-en Jahren 
hat die .lrbeit dee Systeae verschidenee Ubereetzungaprograa
mee /1984,Bsperanto-Japan.f. ech,1985, -86. B speranto-Chineai ech/ 

begonnen. 
DI.a ku1 turelle Pachorgan.f.aation der Vereinten llation_en 

"U!IESCO" hat ■1 t Esperanto Wal tvsrband in Verbindang ge
treten, und 1m Jahre 1985, dieeer. ll:ontakt emeuert vurde, 
Das 1 at das grtsjlte 11oral1 eohe Baken tnis. 

!lie Beperanto-SO!lllleruniversit!lten sind heute auoh gevohnt: 
von Jahre 1960 im LUttich /Li,ge,Belgien/ und vun Jahre 196} 
in Gyula /Unga.rn/ uav, 

!lie viaaensohaftliche Bntwicklung an Eeperantosprache . . 
hat llotvendigke1.t der OrUndung der Internationaler Wiesen
echattlioher .lkallem.ie 11:l Jahre 1986 in Uppeala /Fumland/ 
getan tmd vurde naoh bertlhmtar Wieeenechattler,Jan Oomen.f.us 
genannt,Arbe.f. t~prache der .lke.demie iet nur die Bsperanto,• 
l.n die letzten Bsperanto-Yel tl<ongreeaen von Jahr zu Jahr 
crpn.f. aieren mehrere w1 seen scha.ttliche Konterenae, und die 
AnsahJ. der !eJ.lnehller illller ateigt an;In l'emoetan verstarkert 
die Eeperanto-Bevegung sogar 1n Buropa heute auoh die 
llatlonalsprachen die erdrUckt.' 

Die hags dsr KO!lllunika tion awiechen die Yiaeenechatten 
und die eineige lindllohe !Jational.spraohan heute auch nioht 
gelijet 1 et, dis Menaohhei t ve:rechwendet viele Bnergie !Ur 

l'raadeprachen,Biah.er nismand von Bsperantosprache bessere 
IommunikationebrUoke zu finden k!Snnte,· 

}./ DIE _VBRl!DllXJllG D!R ESPEIWl!'O UIID B0HLBlll'OR9JIIIJ!IG 

Dis W1.aaeneohaft der Hijhlenforech1mg hat bre1 te Iontakten 
lllit anderen Wiseenechaften sb, m.f. t Geologie,Biologie, 
H.1 torie,.lntropologie usv., ~ 

!fur von Mitts unserea Jahrhunderte hat die Bsperanto
be~egung tur die Speleologie 1ntereas1eren begonnen,Ober 
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ein.f.ge Grenzenteil der Bijhlenforschung konnten wir 1n 
verechiedenen Zei techr.f.tten /zb, Geolog.f.o Internac1a/ tmd 
BUcher /ab. Bndre Dudioh: Cu v.f. konaa la teron?/ leeen, 
Uber die marchenhafte Hijhlenwel t kennen w1.r aehr wnige Li
tera tui:, von meinen Me.f.nung die BHlentorecher Uber die Espe
ranto zu venig wieeen und die klassieche Sprachen .der Hijhlen
torechung auch heute deuteoh,=ijaiech und eerbiech. 
Aue den ereten Yerk•Useen w1.r Uber Ein.f.ge andenken: 
-.lgoethino da Sil Ta /Pot'Q8,ieee/i La. Prahl atocla .lrto 

/Die Prahiatorieche Art/ 
-Leander !eli /Schwede/: La. Bela Subtera Mondo 

/Die Schijne Unterirdieche Yel t, der auch hat 
tmgarische Bez.f.ehungen haben./ 

Broten ma.l. im ganaen Yel t die 1mgarieche HHhlenforeoher
ae.ltachrift "Ke.rut '8 Barlang" /Ia.rat und H!Shle/ hat 
awiechen 1966-1974 Jahren an Esperantosprache Zusammenfae
sungen gehabt,Ia Mitts der achtaigen Jahren der elovak1eche 
H!Shlentorecherverband Uber die elowakiecha Schauh!Shlen hat 
sine B!Shlenf\lhrereerie auch an Bsperantosprache neben an
deren l'remdeprachen herauegegeben, 

Be1 Galegenhei t der 68-e Wel tl<ongresse der Beperantieten 
1111 Budapest vurde von Somogyer Iomi tat der Ungariechen 
Beperantoverband auch ein Fllhrer Uber tmgarische SchauMhlen 
herausgekommen.In verschiedenen Ze.f.tachri!ten auch e1n1ge 
.lrtikeln Uber die Spelaologie lesen k!Snnten. 

!lie esperant1et1ache BHhlentorecher von M1 tte achtaigen 
Jahren haben die kontakten auch in Inn- und Aueland mi t 
Iameraden suohen erllttnet,III Jahre 1987 be1 Gelegenhs1 t 
dee II-es Speleotendaro /BHhlenforecher Lager/ ill Slowake1 
an Iarstgebiet von Liptov /111edere Ta tra/ vurde eine neue 
l'achorganization der esperantistieche Rijhlentorachar gegrUndet, 

-Eeperantista Internacia Speleologia l'akgrupo 
/Eeperant1 st1 eche Intema tionale Hijhlentorecher l'achgruppe/ 
gegrUndet.llach ein)ahrige Organ.f.aationBBrbeit konnten dis 
!eilnehller die GrUnde der Bestatigung erechatten,I.at Herbst 
dea 1988 Jahrse auch .i■ Slowake1 /I■ Roche !atra/ die 1n
ternat1onale !eilnehller haben die Ziele der Pachgruppe 
in Esperanto und in verechiedenen lfijhlenforscher-Ze1 tschrit

ten verij!fentlichtot, 
!lie Populariaierung und Verbrei tung der B eperen tosprache 

sviechen der Bt,h1en:f'orecher der eineige Lander und orga

nieieren und tuh.ron Spracb.kureeni 
Redakten ~• eaperanto-■ehraprechige spelaologiache 

Pachvijrterbuoh:llieee Redaktf.on gibt rtele .lrbe1 t an lange 
Seit !1lr die eeperant1at1echs HHhlenforecher.Wir e■ptangen 
die Interesae and Hil!e aua aller Welti 

llie~ Pachgruppe m!Sch tet bre1 te Kon takten mi t nationaler 
H!Shlen!orscher-Verbandon und verachiedenen Esperanto Orga

n.iaationen auabauen; 
Un sere Ziele Bind noch ■ehrere vi aaenschattliohe und 

poplllare Publikationen,unter ihnen Prospekten Uber Schau
h!Shlen !Ur die !ouristen erecheinen lasaen.Eine Soh~ne 
Be.I.spiel 1st die Proepekten Uber die elowak.f.eche Sohallh~hl•nI 

Der periodieche Organ der Pachgruppe iet "VESPBllTO" 
/l"lodemaue/, der an Bsperanto gt.bt 1ntomat1onen Uber 
die Spelaolog.f.e !Ur die JU tgl.f.eder; 

!lie !eilnehller sind .,. Entachlul5 jarlich organ.f.Bieren 
"Speleotendaro" in Tereohiedenen Iaratgebiete nnd Landem 
geko■11en,naturl1oh die Arbei tsprache die lleperanto vird, 

!lie Pachgruppe heute haben 'reUnahmer ans europaieohe 

Lander1Blllgarien,Dm,Jugoelavien,Li told.en /Udl3SR/, 
R1■1atlien,Span.f.en,Techechoelo""1<e1 und Ungarn. 

Am Ende 1m lfah■e der Bsperantf.stiechen Intarnationalen 
Bijhlentorecher-1.'achgruppe 1ch rlde die Lei ttmg der Inter
naticnalen Speiaologiechen Union au.1:, da6 die Bsperanto_
eprache al s andera offbielle l'r811deprechen der Hijhlen
!orscher B:ongreeee anerkenne,wie achon UllBS:::O getan hat. 

IROD.\LOM - LI Ti,l.lTUR - R3F?:RBllJE5 - LI Ti,R.\TURO 

l, ll.\GHY,Gy. Eo:,por.mt6 
TankonyvltJ.ado , Budapest 1 968, 

2. CS.ITY,\I ,D,: Hatnycl vu g eodeziai ozalrnz6tax, Budape s t 1976 , 
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SPELEOPHILATEL Y 

PAS. Yan der, J . P, 

Thie article wants to sho• that "eta.mp colleo.ting" is so1tething ■ore 
than just trying to find some staape and to P,Ut the• in an albua. 

A. Speleophilately ? 

Collector - only stamps 

b. Philatelist - all postal items 

c. Speleophilatelist - all postal items concerning caves. 

8. Liaits ? 

caves, but not mines or =an-made construct.ions 

b. cave-a.rt, but not rock-art in the open air 

c. Bats, but not llylng foxes lacking ~cho-loc:at.ion 

d. People, only researchers, not visitors 

e . Natural arches, but only a s cave-remainder&. 

C. SOme results of speleophilately on the •re.al cave world• 

!.. 

a. Preferred to be a caver 

b. Forces to contact others for 111aterial and forces to contact 

cavers for infonDation 

c. Viel.ts froa/to cavers vho, without philately, one would never 

have met. 

d. Sti.mulance to visit cave-related places where one nonr.ally would 

not have gone. 
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A. What is speleophilately? 

staap collecting ls trying to fL.'ld stamps - mostly frc. lists cc.piled 

already - a.nd put them ln an albtm. 

Phil.at.e l y I however, goes further . It is often said: philately star ts 

where collecting stops . 

And speleophUately is t.rying to find anything postal vhlch 1s ca.ve

related. 

Certainly in speleophU4tely the stamps play a m.J.nor role since not 

that many exist . Ka.ybe a fev hundred, depending on vhat you still 

call cave-related. (See chapter B. for •11a1ts•), 

SO if a collector becomes more interested in his hobby, he vill 

look f or •more•. This is not that difficult since much more material 

is available - but not in the form of just stamps. We t.alk nov about 

postal lte=.s . These appear in many forms, as envelopes vith imprinted 

stamps shoving caves (Roctr4nia, 1978), as post.cards with imprinted 

stamp shoving caves (Australia , 1982), postcards having cave-pictures 

on front but no cave-related imprinted stamps (Belgium, 1930) 

or picture on the other side as the stamp (Czechoslovakia, 1949). But 

re.aie.mber: these items differ frm regular postcards by having alvays 

an iaprinted stamp. 



Another collecting field is -.ail which was sent during caving-expeclltions 1. Without any in■ide experience it is very hard to judge the cave-

(Papua New Guinea, 1982) or special covers issued at caving-congresses relationship of aany ite.as, so one has to be, or should have been, 

(Yugoslavia, 196S). And do not forget cave-related cancellations or an active caver. 

post•arkers. fllese vere sometiales used before stallllps existed.I (Grottaaa.re, 2 . To keep the collection going contact will have to be aought with 

1860/Cave City, 1871). There ia an alaost unl..1.aited variety in these: cavers in other countriea. Not only to locate items WlAYall4ble 

advertiseae.nt for tourist-caves (France, 1969), speleo-cineaa.-festival in the own country, but also often to get inforaation about what 

(Spain, 1985) , aedical therapy in caves (Ger.any, 1986). is depicted oo some items, since ofte;, only cavers can give the 

correct answer. 

B. What are the liaits of speleophilately ? 

fltla ls in topical and thematic&! collecting alvaya a problem 

and can virtually only be solved by the collector/philatelist 

hiaself. 

Of course any postal itea showing a cave belongs in our collection. 

But if it shows karat ? fllere are aa.rvellous karst-sta.aps (China, 1963) 

vhere 11.aeatone is clearly visible, but there are sta.aps vhere one 

has to be told that it could be karat (• limestone). 

Nost cavers b.ave seen bats in caves (Poland, 1976), but never flying 

fox.es. Still bats are not troglobites as the Proteus (Yugoslavia, 1954) 

which only can be fowld in caves. 

The general rule defines caves as: natural in origin, accessible for JOan 

and having a dark zone. So what about natural bridges and arches in 

full daylight? But soae are the reaalns of a cave systea, like the 

Pont d'Arc (France, 1971). 

Even DDre difficult are persons. Sc:a!i have done serious research 1n 

caves like Racovitza (Roa&nia, 1974) ,""1.le others only visited a cave, 

but became fa.ous (and were depicted on a staap) for facts having 

nothing to do vith speleology (Prance, Petrarque, 1956). 

So there 1s actually only one answer: you, the collect.or hiaself, 

decides where the liait is. 'IOU -.ist be able to convince, with facts, 

why certain stuaps belong in a cave collection. 

C. What aeans speleophllately in the vorld of actual caving ? 

Speleophilately is actually a fora of ara--chai.r caving (• interested 

in caving vithout going into caves) . 

Bovever, it certainly is not passive. There are two reasons for 

soae activity: 

These contacts resulted in several cases in visits froa/to caver• 

•ho noraally never would have aet. 

Another point is that soae collectors becoae so interested in soae: 

cave-related places on staaps that they visit these places. 

Well-known for thls is Dr. W.R. Halliday who during his world-travels 

often visits postally depicted places to obtain locally postal iteas 

or to deliver eye-witness write-ups for aagazines. 

postal items as ■entioned in text: 

Roaa.nia 1979 55b Cod 0200/78 Peatera Polovragi 
Australia 1982 27c 4-1'6 Jenolan CaTee 
Belgium 19}0 40c 2nd set Grottea de Ban 
CzechoeloTakia 1949 1 • 5Kcs nr. 30 Do■inica Cave 
Papua New Cu.inea 1982 
Jugoalarla 12-9-65 

Int. Expedition to Mount Kaijende (Speleological) 
IV Int. Congrees ot Speleolo@:1, Poatojna 

Italia 25 Jan 1860 poataark "Grottaaaran 
U.S.A. 6 11&,T 1871 
France 5-}-69 
Spain 4-11-85 
Geraan,y ( Y) 5- 2-86 

poetaark "Cave Ci t7" 
poataark "Saaaenage - Sea Crottee" ( Gou.tfre 
Barcelona 4th Int. Fil• Festival Berger!) 
poa"ta&rk "Klutert Cave Helps lath■atics" 

Stampe as aentioned in text 1 

China 196} 
Poland 1976 
Jugoelavia 1954 
Prance 1971 

Romania 1974 
Prance 1956 
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10f 
5 . 00 Zl 
70 D 
1. 40 fr 

Stalapi te Mountain ( B•angaan) 
Bat and caTe-entrance 
Proteus ( blind cave aalaaander) 
Pont d'Arc - reaains ot old cave a7ate■ -

natural bridge in li■estone 
1.20 Lei Racorl tza - professional cave research 
8 tr Pet:rarque - lived close to Fontaine ae Vaucluse 

and ri-ote Poem. about this karat-spring. 

J..P. YNIDSIPAS ·-· G13~ 



THE DEVELOPMENT OF THE VEGETATION IN LAMPLIT AREAS OF THE CA VE 
SZEMLO-HEGYI-BARLANG, BUDAPEST, HUNGARY 

RAJCZY, M. - BUCZIW, E.. 

• 

There are t.hree Condit.ions necessary for t.he lire of 
t.he plant.s; wat.er , lnorr;anic nut.rient.s and light.. As in t.he 
caves it. is only t.he t.hird one lacking, t.he illu■inat.ion or 
a cave unavoidably result.s in t.he develoJ>f"'nL or veget.at.ion 
or creen plant.s in larapiilit. areas. The green coat.in gs make a 
lot. of problems all over t.he world being dangerous either in 
est.het.ical or in ecological point. of' view C~ajcz.y 1989). The 
biolocical research in t.he illu■inat.ed caves is in it.s 
init.ial st.age. Soae f"lorist.ic dat.a are avai lable f'or t.he 
init.ial phase <Padis.ik et. al. 1985) and f'or t.he f'inal phases 
<e.g. P.OJCo•aromy et. al. 1986, Hajdll et. Orb.in 1981>, but. t.he 
pat.tern of' t.he process in t.ime and space is alaost. unknown. 
To t.race t.his pheno■enon it. was t.he cave Sze,dO-hegyi
barlang which seemed Lo be an ideal subject.. because we had 
t.he opport.uni Ly Lo observe t.he development. of' t.he veget.at.ion 
in t.he la•p- J it. areas since it.s beg-inninr;. Anyhow, in t.his 
cave it. is of crucial i111port.ance t.o p r event. t.he development. 
or t.he ext.ended creen coat.ings, because it. is al•ost. 
!•possible <and very expensive, as well) Lo re11t0ve t.he t.hick 
f'or■ed carp~t.s f'ro• t.he richly ornament.ed surf'ace. 

Ye are r;oinc t.o give our brief' su,..,.ary of' our 
experiences and result.s concerning t.he above. 

The description of' t.he cave 

The cave, sit..uat.ed in t.he t.errit.ory of Budapest., is one 
of t.he t.ect.onically prefor■ed caves having been developed in 
t.he vicinit.y of' t.he hot. springs or Ht.s. Budai-her;yst?g. The 
galleries of t.he cave were enlarged by t.he corrosion or 
t.her■al and cold wat.ers most. probably at. t.he end of t.he 
pliocene. The lenr;t.h of t.he syst.e■ exceeds 2 km. The walls 
are richly decorat.ed by bot.ryoidal st.alact.it.es originally 
precipit.at.ed f'r01n t.her•al wat.ers as aragonit.e, as well as by 
s .. all plat.es or calcit.e. 

The hist.ory oft.he cave 

The ent.rance or t.he cave was accident.a lly discovered in 
1930 while Mining st.ones f or a house. Since t.hat. t.i■e it. has 
been one of' t.he MOSL popular dest.inat.ions of' cavers 
t.ourinc, t.eachinc and exploring act.ivit.ies as it. is very 
near t.o t.he c1t.y and lt.S t>eaut.ies are uniqut.!. Thuug:h t.here 
were several plans t.o open it. t.o t.he public, unfort.unat.ely 
boLh e nt.rances were vert.ical and so unsuit.abl e r or t.his 
purpose. There was a gallery, coainr; nearer t.o t.he slope of' 
t.he hill , o nly discovered in 1973 and Lhis reaoved all t.he 
difficult.ies. The opening plans were accept.ed soon art.er and 
t.he mining works beg:an in 1974. By t.he f'irst. •ont.hs or 1984 
everyt.hing was f'ini shed i n side t.he cave including t.he •hole 
licht.ing syst.e• <Hazslinszky 1985>. Then unt.il t.he spring or 
1986 t.here were only a rew act.ivit.ies in t.he cave because 
t.he works cont.inued out.side Ct.he recept.ion bui ldinc and t.he 
park). Act.ually t.he licht.ing syst.em was rebuilt. during t.he 
su1n1ner or 1986 , because or t.h e probleas wit.h t.he old one. 
Hany or t.he o ld lamps were re•oved, more sui t.abl e lamps were 
u sed inst.ead. Finally t.he cave could be opened at. l ast. in 
t.he aut.umn of 1986. 

Hat.erials and .et.hods 

It. was i n Harch 1984 when we t.ook sa,nples f'rOfll t.he 
lamp-lit. areas f'irst. . This Lime we col l ect.ed t.he■ from every 
green area. The second occasion was in January 1986 , in t.he 
above •ent.ioned ""dark period .. a nd t.he t.hird LiMe was one 
week berore t.he opening o r t.he cave <Oct.ober 1986>. That. 
Lime, sin ce t.he illu11inat.ion sysle• was complet.e ly rebuilt.~ 
we could f'ind o nly a few la■ps of' t.he old syst.ea, which 
re•ained on t.heir place aft.er t.he reconst.ruct.ion. As a 
consequence several la•ps were A1arked out. t.o t.race t.he 
process. From t.his Li•e on t.he lamp areas have been t.est.ed 
a t. least. every six aont.h s (Table 1>. Unfort.unaLely t.he 
expansion or lhe creen plant.s was much More rapid t.han we 
had t.hought.. About. half a year lat.er t.he cave seemed t.o be 
very c l ose t.o t.he "green explosion ... Ye had no at.her c hoicet 
we had lo st.eri lize t.he green surraces. To ext.irpat.e t.he 
plant..s we used formaldehyde solut.ion <2-4 vol.%} and only 
t.he really green surf'aces were t.reat.ed . The next. samples 
were t.aken only during Lhe aut.u•n of 1988 lo check t.he 
florist.ical consequences of' t.he ext.irpat.ions. 

The alr;ol ogica1 collect.ing procedure was carried out. by 
,aeans o f prest.eri lized inst.rument.s. Bot.h Lhe visible green 
spot.s and t.he apparent.ly int.act.. surfaces were scraped orr by 
knire int.o t.he collect.in,; jars rilled wit.h fluid Bold ■ediuin 
<St.ein 1973). The sa .. ples were t.hen cult.lvat.ed in t.he 
laborat.ory bot.h i n solid <11 g/1 agar} and in liquid medium 
for t.he correct. iden t.iricat.ion. The cult.ures were checked 
2-4 limes wit.hin O mont.hs Ct.h e first. one was done 1-2 weeks 
aft.er t.he beginning or t.h e cul Li vat.ion> . PerManent. micro
scopic slides were ,aade ror ident.iricat.ion of' diat.oms using 
Horvcit.h s ,aet.hod <1975>. The locaLion of t.he s a•pling point.s 
are ,aapped in Fig . 1. 

The fJorist.ical compos1tion was analysed by Jaccard s 
rese,.bl ance measure <Jaccard 1901 > and t.he WPGJ1A rusion 
alcoriLhan {Sneat.h Sokal 1973>, using t.he SYN-TAX program 
packace <Podani 1988) . 
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1. The sche■at.ic •ap or t.he cave. <r edrawn rroa 
Hazslinszky {1985> - full circles: sa■pling point.s or 
t.he c lust.er analysis> 

Tables 

Table 1. The dales or t.he observat.ions. sa•plin,: and 
ext.irpat.ions in t.he cave ··sze•lO-he,:yi-barlanc ... 

Code Oat.e No. or algoloc- Exlirpat.ions 
ical sa,nplea. 

A Narch, 1904 16 
B Jan 28, 1 986 11 
C OcL 23, 1986 1 5 
D Jan 8, 1987 I 13 
E f"eb 1 7, 1987 + 
I" Nay 26, 1987 
G OcL 26, 1987 
H Nov 5, 1987 
I f"eb 12, 1988 
J Sep 12, 198B ~ + 
I( f"eb 6, 1989 

Table. 2. The number or Lhe la■p-1 it. areas wit.h visible 
green plot.s and Lhe Lot.al nu■ber 
beg-inning- or 1988 <A-IC: codes o r 
Table 1 >. 

La■p lypes 

Incandescent. la■ps 
ordinary la•ps (40-60 V> 

safet.y illu■inat.ion 
level illu■inat.ion 

spot. light.s (100-150 W> 
headlamps (100-300 W) 
headlamps CJ000-1500 Y> 

iodine la■ps (500 Y> 
sodi um lamps (500 Y> 

Tot.al 

Tot.al 

22 
89 
49 
36 

2 
6 
4 

208 

A B 

1 7 8 

1 

18 9 

or Lhe lamps in Lhe 
collect.in,; t.rips as 

C D E I" G H I 

2 4 4 4 11 13 2 
3 17 19 14 21 24 9 

2 2 7 8 12 8 
3 3 8 11 12 9 

1 1 1 1 1 1 1 
2 1 3 

1 

6 27 29 36 54 64 32 

R.esult.s and disc ussion 

Florist.i ca.l dat.a 

in 

J I( 

7 13 
1 7 25 

7 10 
6 9 
1 2 
4 4 

1 

42 64 

During our 5 year st.udy alt.oget.her 35 algal t..axons were 
ident.iried from a■ong 60 samples collect.ed f'rom t.he 
illuminat.ed part. of' t.he cave. Horeover, at. least. 3 moss and 
1 rern spec i es live t.here. The number of juvenile moss 
shoot.s was very low t.hough t.heir prot.onemat.a were collect.ed 
f'requent.ly so we could not. ident.if'y t.he■. As regards f'or t.he 
f'ern . we have found only 2 rern prot.hallia t.his winter. The 
dist.ribut.ion of dif'f'erent. algal phyla is quit.e unif'or• (Fig. 
2}, every t.axonomical group of' t.he algae t.hat. is common in 
Hungarian soils and wat.ers is det.ect.able here. 

The most. f'requent. species was Frar;ilaria pinnat.a. which 
was observed in 65% or Lhe samples. Qt.her common species 
were Phoraidium roveolarum, f"ragilaria brevist.riat.a, 
Chlorhormidiu■ fl accidum. Navicul a crypt.oceph

0

a la, PlecLonema 
schinidlei and moss prot.one■at.a. They occurred .in 13-37% or 
t.he safltples. Furt.her 8 species were f ound 3-6 1..imes <5-10%) . 
Nine ~re species t.urned out. t.o be rare Ct.here were only in 
2 sa..-:,l es> and t.he rest. 11 species were only once round. 



Ve could dist.ing:uish no charac t.erist.ic dist.ribut.ion 
pat.t.ern or t.he ca-on species. Their occurrence see■ t.o be 
~poradic. na111ely t.he frequent. species can be collect.ed in 
very dif'f'erent. part.s or t.he cave. 

To answer t.he int.erest.inr; quest.ion whet.her it. is t.he 
place. t.he environment. , or t.he succession < t.he changes in 
t.i•e> is aore decisive in t.he co■posit.ion or t.he la■p rlora, 
we perforaed clust.er analysis. For t.his purpose t.he dat.a or 
t.hose lamps were used which re•ained on t.heir original place 
aft.er t.he reconst.ruct.ion. The result. clearly shows us, t.hat. 
t.he qualit.y or t.he subst.rat.e is a crucial f"act.or for t.he 
flora <Fig . 3). The sa■ples frOM t.he sawie subst.rat.e are 
c l_oc;,cu• t..o 01'\41 ilnut.hcn· t.ltiln t.h<..NMt t..tkvu at. t.he sa..-., t.iae. TI," 
sa11ples frDIR clay are t.he closest. rroa t.he area or t.he la■p 
No. 198 <see Table 3). 

Table 3 . List. or species in t.he samples used ror clust.er analysis. 
A-J: codes of' collect.int; t.rips as in Table 1 < A sa■ples were 
not. t.aken int.a considerat.ion as ntent.ioned above>. La■ps <see 
Fig. 1>: 157 and 161 - ordinary lamps of' t.he saret.y syst.e•. 
concret.e; 192 - ordinary la■p of t.he level illu■inat.ion, ■oist. 
concret.e; 59 - ordinary la■p of' t.he level illu■inat.ion, Moist. 
li111est.one surf'ace; 198 - big: headla■p. clayey surrace.) 

157 192 161 59 Species 
A B C O A B C O A B J A B C O E 

Chroococcus •inor (Kg.> Nag:. + 
Phor■idiu■ f"oveolaru• < Nont.. > Go■. 
Pleet.one.a schmidlei Limanowska 
Hor■og:onales sp. 
Nos t.cc sp. 

A■phora del icat.issi■a K.rasske 
Fragilaria brevist.riat.a Grun. 
Fragilaria pinnat.a Ehr. 
Navicula crypt.ocephala Kt.t.z. 

Honodus subt.erranea Boye-Pet.ersen 
Vischeria st.el lat.a (Chad. ) Pasch. 

+ + 
+ + ♦ ♦ 

+ + 

+ + + 
+ 

+ 
+ + 

+ 

+ + 
+ 

+ + + 
+ + 

+ 

+ + + + 
+ + + + 
+ 

Chlorella sp. + ++ ++ + ♦ + + 
Chlorhor•idiu• 

flaccidum <Kt.t.z.) Fot.t. 
Choriocyst.is gut.t.ula Hind. 
St.ic hococcus bacillaris Nag. 
St.ichococcus ,ainor Nag. 
Oongrosira sp. 

1110ss prot.one•at.a 

+ + ♦ ♦ 

+ 

+ + 

+ 

+ 

+ 
+ 

198 
A 8 C 

+ + 

+ + + 
+ 

+ + 

Tot.al nu,aber or spec ies 2 4 2 5 1 7 6 5 3 6 4 5 5 5 8 5 4 7 6 

B 

D 

Sum 

C 

J 

§! Cyanophyta 

~ Bacillariophyceae 

□ Xanthophyceae 

■Chlorophyta 

□moss protonemata 

Pii,.2 

Fie. 2. Species numbers or t.he t.axono■ical groups in t.he 
samples. 

Analysis of' t.he process 

Ve began our st.udy art.er a 3 year period, while t.he 
ininers were working in t.he cave. tfacroscopic green pat.ches 
were round around 18 lamps <dt:;t.ails in Table 2) and 12 
species could be det.ect.ed and cult.ivat.ed f'rom t.he samples 
C including naoss prot.onemat.a). This ■eans t.hat. 2 years ~rore 
t.he opening of' t.he cave several algal species (espec ially 
diat.onas) and at. least. one moss species lived in t.he lampiHit. 
areas. The al,:ae were ident.if'ied by Zs. P.-t::omciro■y and J. 
Padis.ik using slig:ht.ly diff'erent. met.hods, so t.heir dat.a were 
not. t.aken int.o account. in t.he f'urt.her analyses. 

The f'irst. s ampling was f'ollowed by a long dark p e riod 
(al111ost. one and a half' year) when t.he light.in,: s yst.e 111 was 
not. used. The second sampling was carried out. at. t.he end of 
t.his period. Nat.urally, t.he number and t.he size of' t.he green 
pat.ches reduced and t.he number or t.he. 1.i1nps wit.h a visible 
lamp rlora reduced as well by t.he halT )9 la,aps O. The t.ot.al 
number t;>f' species was 24. The average number of' species per 
sample was 6 , which is hich comparing wit.h t.hat. of t.he ot.her 
caves. Using t.he dat.a or P . -KDM.iro •y et. al. (1985> in t.he 
cave Anna-barlang- t.here were only 6 . 5 spec ies p e r lamp, 
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t.hough t.his cave had wellOdeveloped, ext.ended green carpet.s 
around ahtost. all of' it.s la■ps. An average of 6. 2 species 
per sa■pling: sit.e could be count.ed in t.he case or Baradla 

cave using t.he dat.a of' HajdU and Orbiin (1981) . 
Our next. visit. was one week bef'ore t.he opening of' t.he 

cave. At. t.hat. t.i■e t.here were green pat.ches around 7 lamps 
and at. least. 20 plant. species lived t.here. The average 
nu•ber or species. per lamp was 3. 6 , which was f'airly low, 
perhaps in consequence of t.he reinst.allat.ion (bet.ween our 
second and t.hird collect.inc t.rip t.he t.ot.al elect.ric syst.e,a 
was rebuili.., and we could rind alt.or;et.her 5 original 
sampling point.s>. 

Art.er t.he opening: of' t.he cave t.he nu■ber of' t.he green 
la■pOlit. are as were quickly increasing <Table 2>. Three 
.ant.hs lat.er 25 la•ps had already derinit.e veget.at.ion. No 
signif'icant. change could be f'ound eit.her in t.he species 
composit.ion, in t.he dist.ribut.ion, or in t.he number of' 
species <Fig. 2). 

The process of' t.he veget.at.ion developtaent. was so dan
g erous, t.hat. we had t.o do s011et.hing t.o prevent. it.. Ve t.ried 
t.o st.erilize t.he green covers as a f'irst. t.rial. Un
rort.unat.ely our succession st.udy could not. be cont.inued 
because or t.his rude dist.urbance. but. t.he cont.rolling: or t.he 
process was going on f'r<>M t.t.■e t.o t.i■e <Table 2 and Fig. 3). 
In Fig. 4 t.he cu■ulat.ive nu111ber or t.he la■p f'loras is 
plot.t.ed against. t.he t.iae as a percent.age of" t.he t.ot.al nu■ber 
of t.he la■ps <cu■ulat.ive here aeans t.hat. even t.hose areas 
were t.aken int.a account. which were not. green havinc been 
ext.irpat.ed). In Table 2 t.here are t.he act.ual nu■bers of' t.he 
la■ps having green plot.s nearby concerning t.he la■p t.ypes as 
well as t.he t.ot.al nu■bers or t.hem Cas t.hey were so at. t.he 
beginning or 1988). The saret.y light.inc syst.e• consist.s of 
ordinary la■ps and t.his syst.em is on during t.he t.iae when 
t.here are visit.ors in t.he cave Ct.hey are independent. f'ro■ 
t.he part.it.ions or t.he nor■al l ig:ht.ing syst.e■). The level 
illu■inat.ion is workinc t.oget.her wit.h t.he headla■ps in 
several part.it.ions: t.hey are only on during t.he t.i■e when 
visit.ors are walkinc t.hrough cert.ain part.sort.he cave. Thus 
t.he ordinary la■ps of' t.he saf'et.y &y&t.ea are working 4-7 
t.i■es longer t.han t.hose or t.he level illu■inat.ion. This f'act. 
can e asily be seen in Fig. 5 whe re t.he cu■ulat.ive nu■ber of' 
t.he ordinary lamps Ct.hose or t.he saf'et.y and t.he normal 
syst.e111 respect.ively) having a visible la■p f'lora is plot.Led 
acainst. t.he t.inte. The breaking point.s in t.he plot. sho■ t.he 
ext.irpat.ions: 3 general t.reat.ises were perror.-ed Csee Table 
2). The ext.irpat.ions in November of' 1987 were of' crucial 
i■port.ance. It. is easy t.o recognize t.hat. in t.he aut.umn of 
t 987 t.he veloci t.y of' t.he expans ion of' t.he veg:et.at.ion 
accelerat.ed dangerously: wi t.hin 10 days t.he act.ual nu111ber or 
la■p f'loras increased by 20Y.! A si■ilar process was 
recognized at. t.he beginning or 1989, t.hus t.his spring 
another t.reat.ise is going t.o be perforaed. 

Conclusions 

1. In sp.ft.e of t.he ract. t.hat. qui t.e a lot. of' species 
live in t.he cave Cat. least. 39 species including mosses and 
f'ern>. t.here are only a f'ew t.axons causinr; visible green 
plot.s in t.he cave Szemlc3-heg:yi-barlang:, na■ely f'ilament.ous 
green ttnd blue-gre en alg.;;uio as well as •nJl.:"_g- prot.one111at.a. 

2. It. is generally accept.ed t.hat. t.he appearance of t.he 

Fig. 3. Dendrocra• or a select.ion of" t.he sampla:.. ' . · ot1t 

Table 3). 
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,;:-le. 4. Cuaulat.ive nu.aber of' laap f'loras as a percent.ace of" 
t.he t.ot..al nuaber of" t..he laaps (even t.he ext.irpat.ed 
areas are t.aken int.o considerat.ion). Horizont..al axis: 
t.iae in days since t.he openinc of" t.he cave. 
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Yic. 5. Cuaulat.ive nuaber or t.be ordinary 1-pa bavinc creen 

plot.a ne.arby - a perc:ent.ap of' t.be t.ot.al nuaber of" 
t.bea. Copen rect..ancles: aatet.y licbt.inc syst.ea; f"ull 
rect.ancl .. : nOrtNl licht.ioe syst.ett). Horizont.al axis: 
t.i- in days •Ince t.he openinc of' t.he cave. 

aosses Jndicat.es t.be next. phase in developinc t.he vecet.at.ion 
in laap-lit. areas. Ve would like t.o e9Phasize t.bat. .,.s; 
prot.oneaat.a -t.t.le down aaonc t.be first. colonist.&. Their 
behaviour I• very ■iail&r t.o t..bat. of' t.he a.le••· The .... of' 
_,... p.rot.on..at.a cau.se-s .. c.roscoplc creen p,at.cbes rat.her 
early and rairly o.tt.en. 

3. Tbe qualit.y of' t..be aubst.rat.e 1• very !■port.ant. ror 
t.be set.t.linc a.r U\e plantA. The clean,. S1M>Ot.h 11 ... t.one 
surrace Ntaist.s int.act. tor a loncer t.1- t.han a dirt.y,. 
clayey on•. Be9ide t.he pbyslc::•l teat.urea or t..be clay t..be 
iahoaoeen,i t.y and di versi t.y ot' i tA au.rrace i• t.o be 
tund ... nt.al. Oonsequent.ly t.o keep t..he wall• as clean .. 
poaaible in t.he ahowOpart. or t.-be caves 1• or i■port.anc::e. 
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4. f"roa a■ong: at.her show-caves we have no ca.parat.ive 
dat.a what. is t.he necessary t.i■e f'or t.be appearance of' t.be 
t.roublesoae veg:et.at.ion. Ve are convinced by our experiences 
t.bat. at. least. t.wice a year one ■ust. check t.be area and t.he 
creen plot.s ■ust. be ext.irpat.ed t.o avoid t.he explosion-like 
expansion of' t.he veget.at.ion . 

Aclt.aowledceaeal.s 

The aut.hors are creat.ly indebt.ed t.o J . Padiscik and t.be 
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BIOLOGICAL CONSIDERATIONS CONCERNING THE FLUORESCEIN DYEING 
OF KARSTIC WATERS 

PERNOLBNDT, Nar1us - VUtAO. J._nos - RA.DU, loan - PINTEA, Ta••s 

Tbe d.e110gmptuc ezploaion renect• tblt LDcreutngly effiCRcious uee of 

lan.4 resource■ for aeouring food. sturfa for tbe pop'1).atioo, as well aa vUb 

a vlev of peopl..1Ds aounta.J.n areu , 1.nclueiff tbe karstic ones. The conaer

vaU.on of natural reeourcee fro• vU:bJn tbeae nreaa also elltaila the pro1:ec

t1on of vater q,\19.l..ity froa tbe au.b.au.rtace drainage and froe the aur'face, 

The d.enlopant of eleetrooic ■onUorin-' offera a nev poaa1b1Uty for nuo
reacein labellin4 of karatie vatera. lor obtain~ the 1nnueace of thia. la

bel on tbe b.uaan orgaow,a, tb.ie vork preaenta biological tea1:a for cbllracte

rislng a nuoreacein of 1.ndlgenou.a producU.oa., Tba action of nuorea celn 

va.a stud.led. on the folloviq J tbe green al.ga Scenadeaau.s q,uadrloauda ; the 

crustacean Daphnia aasna ; the aq_uariUD. tiah Lehi.etas ap. ; t.be cul.ture of 

aonkey lt.1dnq cella ; tbe bacterial culture of Stapbylococcua aureue ; and 

on laboratory vhite aice. Tbe teated nuoreacein preparation doe• not pre

.sent to:aic ettecte oo. biological. •ter1al. vitb tbe concentrations used in 

the fi.el.d.. A bacterioatatic effeot vaa obeet"Yed on Stap'eylococcu.a cul"tu.re. 

at concentrations belov those ueed in the field . nuoreacein did. not abov 

any to:aic effect on cell cultures. ~be indt.«enou.s nuoreacein prepara.U.on 

ueed by WII aa, be applied to t!J'drolcaratic reaeareh, without &ft1' 1.1.Jcely da

a&se to tbe aq,uatic non. and fauna. The penetration of the nuoreacein -

labelle, ta.ratic vateN ill to the vatera uaad for consuaera purpoaea doea 

not entail toxic effeate on tlul population. 

1. OBll&IW, P1JIT 

Tb.e peopliag ef karetio nst••• ie aainly due to deaographic ez-ploaion 

also aftectiag area.a froa vlthia ti. neigb.bo\ll'tlood. et the fonaer. Thia trend 

,g11aen.ted thereby the peopll.aa ot NVet'&l pl.oh ot land which tu.tberte se

cured - ill ORe tom or the other - Mana ot es:1.at.noe tor tlul llYiag. 

Tbe karatio pben .. aea. Yi.a 1h nurtable suU\l.rt&a. d.1'.iaa«e, poaaea

aea ■oat dl•erae probleaa 1n the vay et u.aiag the vatera outtloviac tbere

froa. Te provide M-■ for co11.eerviag ti. aatural reaeurcea fro■ vU:hin the 

&Nae coaon,.•d vith, there a.rlaea tile aeoeaa1t7 of good Im.owl.edge of tbe 1&

auea dealt with, aaoag vblch a •J•r atteatiea should be paid to the quali

ty ot vaten caatoaated in subsurface drabap. 

Tba \LN for •f drillkia.a vahr of tbe Im.ratio vatere by tile pepu.l.atieA 

1a a karatio a.na ud./or ita ae~ourbood ie tba ■oat -Oiellt and the ■oat 

videapre&d tera of aaltlag UN et the il7dNlegical reeeuroee troa relief• u.a

der dle•olu\loa, eviag t• it■ beiag - eaHat!.al coaditioa froa 'the peop-

1.iA& of k:aretic a.nu. 
It 1.a ~lag favOUNcl by the l>b7•1cal-cbea1cal. cbaraclerleUoa ot thll va

ttn d.ea1t vlth, whioh - deapite their bJ.&h carb.,..te coawat - do aoi: ne

oeaeltate treata.at WcbaologJ.aa fer debardoaiq. 

Oenle:s-eai:e la the field of ■nlt•riac techalque■ Tia aald.ag u.ae of 

oftte•p•rary eleo\renio de•icee, cloea offe r aev peae1bll1t1ea ill the yay of 

l.&bell..iJlg ta.ratio vat.era vlth fluere■Nill. 

nuereeoela label ■taada fer oae of tu frequ.eatly UNd .. tboda ill de

teot.l.a4J pellut1 .. eeuN•■ of the tarstic petable vat.n. ••tu.relly, tlulN 

arJ..se■ tbt queetioa whether there i.e a aatter of qulity baaard er aot oace 

fluoreeoeia eatend vahn uaed tor driald.ac pu.rpeNa. 

fer obtaialll& a Devledge of the tanM■oe et this karatic water label 

oa "tbe baau. orpal•, our con.tribu\ioa pNeent■ a blolegloal ob&racteriea

tia et aa 1a41a9aou nuoreaoeia preparat1 ... 

2. llilUULS UD JIBfflODS 

2.1. !!!!!!!~la aptbe!!! 

By a coaclea .. tiea N&ati• of reaorelae /aeta d1.b.1d rosybeaHU/ with 

pbth&l.lo aabytrlde - ill the pnNace of sta• ohleri.e -tb8 reRlto nu.en ... 

,t:_eb rltb an alaoat qu.&atitatln yield; eae ••le of precluot 1,,2 greaa/ 1■ 
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C<lllSIDB!U.TlU.S BIOWOIQUBll SUR LA OOLO!U.TIOII 
DJIS IWJX C.ll!SfIQU"3 AnlC LA l'LOORIIOOl!ll 

L'ezploaioo d8aographiquea ftnote 1 'utll..1aat1on du toad ton.cl.er pour 

assurer les &\rod.uita aliaentai.rea neoesaalree pour la population. ainsi q_ue 

de popular dee aoaa■ de aoatagne • 1Aclu.ai• lea aonea ca.ntiq,ues. La c:on.aer

vatlon des N aourcea n.atunllea dee aonea, 1.apose la protection de la qua-

11te dee eaus: des d?'enea souterra.inea coaae au.eel pour ceu.s: de surface. Lo 

d.enlope■ent de la tetmiquea de •au.re utllieant 1•81,ct~i.que, ottn des 

poeibllites d&n.e le dOMine du •rq_uage dea eau caratiquea avec la fluo

reaceln • .Four connaltrea 1' 1.nnuence dee oes •rcajea des eau.:a carstiquea 

aur l'organi.aae huaai.Do, le trava.U pNaente de e teste biologiquea pour ca

ra~terl.aer la fluoNace1.ne de production i.nd~ne. On a etwlie l'a.ction de 

la fluoNeoei.n sur ; l'alqua verte SccnedeSIIUS quadricau4a I l.e cru.ataca 

Daphn.ia -.pa. ; lea poiesona d'acva.riua Leblates ap.: dee cu.ltu:rea c6lul.a

irea de rbein d.e einge i de■ cultures bacterieaea de Stapbyloooccua aureus: 

de eourie de laboratoire. La nuoreaoeJ.n 9tuclie o'a pa.a dee effete toxiquo 

au.r la •teriel biologique dane lea concentrations uUU8'ee. On. a reaarqUC 

un eftet bacterioetatique sur lea c'u1tu.Na du Stapbylocoque .a .. daa.a des 

conceutn.tiona plus 81anea q_ue oellee utU18'a aur le terralll. l& fluoroace

lD n'a produit auqun eftet toxi.que aur loa oultu"a celul.alrea. l& nuorea

celn 1.ndi&en• peut ittre utUi.H clana lea recherches hldrocaretiq_QII: 911.U •~ 

d0111Lger 1a nore ou la taune aqua'tiq,ue. ta pftaence dee eaux oaretiquea 

aarq_\le anc cle la tluoreeceiA.e a ' a P£LS des effete tos:1.qwta aur l e cone~ 

teura. 

obtained b7 atarUag froa iv• aolee ot reaorcin• /220 gri.81
1

, OJl8 aole of 

pbtbal.ie aabydricle /146 gru.a/ and 70 grsaa of u.bydrou.e •1.no chloride! 

tluoreac.iA 1a a reddi.ah pevder, baYl■g • HltiAg peiat /by deooapea1t1oi 

of }14-,16°c I it 1a oal.7 n17 .Ud.ly aeluble ill vater, poaNaain.g, aouetbc

less, a b1.gh degree of dyeing power, vhlch ia perceptible b7 the naked e7ea 

eveA at a 41111.tioa ot I ;40,000,000 • 

roUev1a,: the firat a,.atuaie of nuoreaoeiA, U vaa belas pul"8'Ud to 

find a diaodi\8 aalt instead of Us d.J.aa■on.laa salt. Tbt di.aodiua .Nlt of 

nuoreecein - mown u ~~ - i s ■ore readl7 obtainable aa a crya\al.11.ne 

substance ; it ia of reddiab colour vitb greea.1.ab glow. Oil d.ieaelrl.q 1n v-.

ter, 1.t ha.a a yellov-green nuenacence. which aalataue so ewa at ~ d.1-

lu.tiona. 
Oiwn \be Don tact nu.oreacela did aot preMnt toll• ettecta oa 11.-1.nc 

belap, vo preoeeded to iAnatt.aate tbl M.ologioal etteote of \ll"aaiM oa ao--

ae orgaa.1.aae. 

2.2. tbe .lotiOG of Ul'9Ain• ea a Bacterial Cwl:tare 

A.a b.iologiMl t.et uteri&l. a ~P.!l!:!!!~_!!!!._11! atra.la tM.a u.Nd. troa 

our 1&be1'to17 oolleeti•■• 

!be ■traia vaa O'\l.l.tvred for 24 boura, t.beA an ali.q-a.ot of 0,01 al of eul

hN vu d.Uat.4 to 5 al a"terlle pb,J■iolegleal •1..1.M. Siaul.t .... oely at.pl• 

agar plat.a 1111re pnpared, baYing tia.al ve1 ... a et 15 al Hob, vbenia 0.15, 

o.,O. o.75 aad 1 .oo al, Nepeotinly, et 'U9.Zl;iJle atook aolu\1• wre iaol•

ded, perferaing thereby tbt work.lac dlluti••· tbt ~Lb.z:leHcou.e &'1-"U 

strain d.Uv.tiea.a 1111re eee4ed b.¥ fiood.iae ea the plat.ea. Tb■ ••o■aa •f ll&oW• 

rial C1ll.tun vaa N■eftd b7 .. aaa et Ra.ateur pipette■• Tbl pl.a'\ee .. re la.., 

bate4 tor 24 beu.re at n•c. aad. tbea aacail71aC ~• l'Mdina• wre -4• et 

tbe oeleaiea creva/ ca
2

• 

2.,. no uu• of u-.. .. aou o.J.'1lN• 

u bieleP.oa.l aaWrial for teatiAC 1a tb.1.a oa" • cell nl.tl&re ef D Ra 
frea maua epitbellua ouoer /a ooa"tin•e• u.11&"U,-., line/ wa■ uae4. , I.be 

.ateft· ... 1• Hlllliated. of 10 65 vitb 1°" .it MNa, antibleti.o■, a.ii ·wll 

aa a u.ialeaa&N Md1• et 10 65 vith 2" eal.f NJ'WI. 

To '\he eultllN tube■ - 1a v111ob •11• were creva 1a a ooaU.auou abee\ • 



0.02, o.04, 0,06 and 0.10 al or atock aoluUon oC uranine veN added, at a 

final. voluu or 2 ■l,obt.a..l.Ding theNby tile vorkln& dlluUona. 

The tube• vere .lllioubated tor 96 hours at ,1°c, rolloved by sicroacopic 

nadinga or the ettect brouabt Jtbout by tbll added eubatance. Both tor cont

rols and tor the tour diluU.ona there ven: '5 tubes ot culture each, 

2 .4. the 4.ction or UNnine on_ Labore.~ An laala 

Laboratory vhite aice wre u.aed blologloal t-eat aater.1.sl. Pou.r groupa, 

each conal.-tln.g or 10 a.aiaa.la, ve,. \llldertabn; •le ■ice or 20 gnaa eedlua 

velebt WN U.Nd, They veN adJ:iiniatered the rou.r \U"8.Dlne dilutlona. flie a

nlaala vere auperviaed a.a long a.a a chro.nic 1ntoz.1Cllt1cn vaa reached. 

2 . 5. The 4CUon _ at Ur&n.ine on_ the Soenede•u.a ~dricawla green alga 

A pure culture-ob"talned 1n our laboratOrJ" - or Scenede•ua_guadricauila 

vaa used •• biological ■aterial; troa this atnt.1.A cu.ltuNa vere :r.ade on the 

appropriate .. ,11uo and tbe above .. ntloned u1"&01ne concentrations veN app

lied. 

fbe effect ot ure.nine on the developceot of thia al&& va.a ■essu.red by 

the bioaaaa .. tbod, ba.a-ed on the ntaber of oella obtained per un.1,:t or aua

penalon volUDe. 

2 .6. The_ .lctlon or_ Ura.nine on_ the Crustsceu.n ~tuiis •_ea . 
The biological teat aateria1 conaieted ot young ~~!~-~ individu

&la /ottspr1Ags ot 8 boura after batching/. The tost group originated trac 

the sa:re olono; the ezperiaental period vas over 48 hours. Tha .survival tl

ae• vas e-mluawd by Neon! 1..n& the dea'th or 50.' o! \lw undertaken group. 

2. 7. !be_ 4ot1on _ ot _ Urw.nlne _on_ tbe.lqu&rlua _ Phh _ Leb1atea _ apeoiea 

The aquari1.a tiah ot tha ~~!!.! apeelea veN of , veeka, or1g1nat1.ng 

troa tbe aa.,e re ... lo. 

tbe tieh vere .introduced .into containers having thf- •bove aentloned con

oentratlooa /prepaNd 1n ::iquariua vater/ and the .aurviv&l Uae• v&R being 

NCOrded, 

J. ~!!!!!~ 
}. 1. A atock solution ot u.raniAe vu pNpared, vboH colour charecterle

tlca vere reported by the autbora ;,; • 

J.2. Drao.1.ne diepl..ayed a bacter1oatat1c effect oo. baoter1a.l eu.ltu.rea ot 

!_!!P~!~~ccua aureu.s; an it aa,y be seen in Tab. no. 1, thia effect 1.ncreaae!! 

vith the 1.ncN&lle ot active aubet111.Bce in tbe culture cwtdi\111, /Table no.1/. 

J.J. Tbe presence ot varyina concentratioaa ot Ul"aniae in oell eu.lt-u.Na 

bA.S by no ■eana a.ftected the latter, tboae be1Ag grovn qult-e si■Uarly v1th 

the control onea. Thu.a, the u.n.n1Ae coneenhw.tiona used 1n the field do not 

•tfect the developaent or cell eu.ltW"Oa. 

J.4. l'ollovJ.na: u.ranine adai.niatration, no white a.ice vaa reported aa 

dead; ■oreoVer, they did not diaplay any t1,-ptoa ot sul'far.lng. There tore, 

\U'Uli.ne doea not e&ua aoute intoxication • 

.&n anatoao-pathological auaination perforMd on the vital organs ot 
aacriticated a.ala.ala did not reveal aig:niticant changes thereby. 

J,5 • .U it a.IQ'" be Men in the hb, no,2, the bioaaas ot green al.._, 

grovn on a •diua vUb v&l'J'.1na: concentnLtio.na ot uranine, d1d not differ 

too ■ucb fro■ tbe control voluae:ii. lt 1a only the teat dilution vbereby a 

■ore aipiticaot - up to 20,, - dacreaae vaa being Ncorded,/Table no.2/ 

J ,6. The Cru.atacean ~phD..i.& ll&&D_! ha• a b.1p aurv.inl tlH, at.artlng 

fro. the bl.gber concentrations and proceedin& to tbe lover o.aea. 

, . 7. Tbe epec.laena or the •1tuariua f lab I.ablate■ •P!.~1!:! continued to 

■u.rvi.ve to all the four vork.ino dllutioru, ot the t eated che■loal . t'heN ve

N d..1.apla,y-ed no bebavioun.l chanps tolloviJlg a loq period ot ada.in.ia\eri..D.f: 

tbe cbe■.ical. 

4.111~~ 

l'c 1.a long al.nee known tbet nuo:reacein doea not affect lirtng beings. 

Ba•d on our data. 1t Le alao appan.nt tb&t u.rulne doea not diaplay a to

xic effect on tbe undertaken Uvl.ng beiA«9. 

1-t la noted.. however, the baoterioat.a.tlc effect on the Stapb,ylococcu 

!!!.'!.__~ cultuN at dilutions b.J.gber t.b&n tbe ODHI used 1n tbe field, 

Vith IIILlgae , onl.y tbe coocentn.tlon not uaed 1D thal tiold did a oaevbat 

1nnuence de 0Hlop■ent, Nducinc by 20:,. UM nuaber ot cells 1n the Mdlua. 

The likely penetration ot tbuH vat-era into the sO\lJ"Cea ot the popu.l.a

tion' e drink..1.ng vater vould not present any ba&Mrd. to the conau■ers. 
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Vitb.in the usej concentration re.ngea , uro.nlne pNaented a b:icterlosta

tic effect on Stapb,yloeoccu.s _ aurou., atre.ln, 

On cell cultures, unnlne -!id not cau:,e any tozio effect. oven fotlo"Vlna: 

a longer period. ot contact vith tt. chealcal. 

The fttu.tiod substance "ns vell tolerated by the laboratory an1-ls /vhi

te alee/ and the pertoJ""ECd anatoao-patbologlcal CJ:llllln&tion of the sacrifi

ced anlaal.a'•ln or4'1,Da d1d not reveal sigD.iUCN\t changos. 

Tbc bioaua ot the ,ttten algo ~!!!~-qu.ad.ricaud.a , grovn on & ocJtw:: 

vitb urw.nlne, did not conaiderably Vtlry aa co■pared vitb control. 

Ure.nine influenced to a nonaignificant degree the remaining or tht.t tee

ted. aquatlc living belnga - ~p~ ~ ud !_.-~ epecies. 

lt la be.l.Jlg eatabl.1.8bed that ure.ni.n.e doea cot di.-pl.ay toxic effects on 

living boin,iP vlth the concentratlone u.aed in the field - the latter u.nder

golng a qu.lck dilution proceea. 

Tt.e preparation dealt vitb 1n our study aay be uaed tor hydro:CS.ratic re

search vith.out UUly h&Urd itl. the aquatic nora. uni ta.una. 

Our Nae&rch vill be pursued in cavernal ecosyataaa 1A order to further 

evidence the etteottt ot ure.nlne on the ltaratlc raun.a. 

Table no. I, Thai ertectc ot various coo.centmtiona at ur.mine on a 

Stapbylococcu.e _ au.nu.a cul \ure. 

---------------------------------- -------------- ----
B,:ptl. 
group 

Urf\.Dine concentration 
in culture mediu■ 

tlo. or 
2 coloc.ie/011 

Renark.a 
Orovth-/. 

-------------------------------------------------
Blank 
teat 270 100 

1/1.000.000 2)0 85 

11 1/500.000 160 59 

Ill 1/250.000 120 44 

IV 1/10.000 100 J7 

------------------------------- -------------------
hble no.2. The bio.ass ot the green alp Seenedenue qu&dricauda, baaed 

on no. or coll/unit vulw,e ot iua~a..9100:-undor tM-Innu
e nce or u.ranlae /ave-re.«9d voJ..~s/. 

isxptl. 
gr=p 

l 
11 
IU 
1V 

Un.nl.ne concentN.tion llo. ot cell/unit voluae 
1n culture -dlua Control cult'J.re C'u.ltu.ro with u.re.n.ine 

1/1 .000.000 
1/500.000 
1/250.000 
1/10.000 

ll&YHdXli CS J 

76 
72 
78 
75 

70 
67 
65 
60 

I, RLHJJIU, D. 1 tlortoloala caratu.lui. /The Morphology ot the Karat/, vol. l 

Bditura StiinUficl, 1974 

2. M.lL.lC~, I. 1 ~lologia apelor iapu.ritieat.e. Basele biologic• ale protec

\1ei apelor. /The Bioloa ot Polluted Vatera. Biological 

Pondations of water Prot.ection/ 

Bdltura A.cad. ll,S,B. , 1969. p. 166 

J . tU.DU, 1, ; YIW.O, J. 1 Sinteu. ~1 tehnoloeia nuoNaceinel din •torli 

priae 1M18ene destinate cercetlr11or caratologico. 

/The Syn.thesLa and Technology ot Fluoroacein troa 

lndteeoou.e Rav Material.a tor X&ratologloal Reus.rcti, 

Si■poa.ionul de protec\1.a .. diului carstic./Syoposi

WI on Xarattc Knviroaentnl ProteetionJ 

A.red, ROUZ18.D1a 1 1984. 

4, 1'1SIIUIDi • I. a Colorirlle cu nuoreacel.n.i 1.o cuno....,terea bldrografiei 

cGratu.lu..1 - 11, /Fluoreeoein DJ'elna: 1n Karst.le tlydrogra

plly ..... rch - 11./ 
llld.roteb.nica, goaPodlri.a apelor, •teorologlo nr. 1, 1966 

p. }7~2. 

Cerstoloa1:ie teoret108 •1 apUcatl - vol. 1. /theoretical 

o.nd Applied Xa.ratology - tea. 1 ./ 

Jnatitutul de .-peologie .11111 Rnco•l\,l•, BuCUJ'ett1, 1984, 

niUU, J~o!II 
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APERCU HISTORIQUE SUR LA PLONGEE SOUTERRAINE FRANCAISE 

FRACHOH, Jea.n-ctaude 

La ;,loil!H •n siphon eonstihH! d6sor:mh une teeb.aique sp416o a. part; 
•nt14n. Soo eft1cac1U ut l• fr•Jit J.' ~O:(l•Jis successUs depuis u.oe 
1uar,u.ulue d' .1!lll.Hs. 

~•iques ti:lldes tenu,tives u, apde ou en <SC.1.pbandr• "pl•d i.ourd" ant 
prtc;i,df: l•s prea.Uns ploDgd:es an acaphaa.d.re autono•. I partir de 194~ 
<G. 3.3.S., I)£ !..lVAOi, ... >. Les ezplorat1oo.s M Umitent alor-2 aux J:oo.es 
d'~ntrH. 

11 hut utendre les UtD.tes 1951) pour q1..e X. r.~1!0J'E n 19 "'=lan des 
Tritcns" 1700.uts 2tunt au polllt un EUri~l .!t -:!es tee:!ut.iqwes sp4e!f!a_ues 
3U.X slob.ans : Us !eron.t fcole durant t>lus de 20 ~ns. •n leun r6suhats 
,snnccee;t la s~!.tc-plo:ig.!• ::odern• Cloo.iueurs e:rplcr4•s sup,Ar!'!uns a. :oo 
.v. 

! pa.r:ir des a.D.Dhs l~O. b ;p4:Uo-plong•h prend son assor. ~s 
plongt<Js 'i'allongent <eco !I A ?art liou. par le G.:::.?.3.> u 011 s'att.:t.(!Utt a. 
des stphoH Uoipts de l ' .n,trte <Goutfr• Berger ;,ar le S.C.Seiue>. Ws 
-axplcrat!ous ?OSt-siphon i:iev1aa.nent elass1~ues (~0 DI 3U Ver:i.eau par la 
.:;:, a. 1.t1. >. 

L'act!.vit:I H ~tr-u<:tun •n '"CoZllssion" uational9. sur-tout dans le& 
annhs 1970 ·:Jll J.C. fliCiiCJ crte las st.:a.ges at la p4r!odi(!ue "Io.!o-?~ong6e ... 

Dans les ~nohs 1?80, on ei1tre d.ans l' Ara des "so416or.autas". La 
::iatirl•l aa.plo:,i est de plus en plus sopDbt1(!i,;4 (Mhqes sazeu.x 
notaa.anu. L.ls plonghs attaiguent des lOD!1Jeurs record, plusieurs 
:C1loClttres ;,artois <G.L.P.S., a.I.EGE~. C. TOULCUXDJIA.1, F.Li GUEi>. Las 
?rofondaurs 1tuinhs iOD.t colas.sales (-200 l Vauclus•, par J.BJ.SEJ'XAYER L 

La plon.gf:e an atpho11 s' est consid.4rableaaa.t d6velopp6a an France, 
t.urtout depul& 1910, et constitue dOsor.aais une technique spA16ologique a. 
part entltre. Xai& l' efflcac:lU actuella de cette dlaclpline n' a 6t6 obtenue 
qu'au pri:I: de tltonueaents et d'acquts &ucce&sif&, au cour-s d'une 
quarantaine d'annfes. 

LES PIIIIIIICIIS 

De la p6rlod.e qui pr6ctde l' apparition du scaphandre autonaa, nous ne 
retlendrons que de rares incursions en apnte, sans appareilla.ge <telle celle 
de .l. Jilll'T A Caussols en 1892> C 6), ou plus rare•nt en scaphaDd.re "pied 
lourd", COJla ontllllLLI A Vaucluse en 1878 [ 31. Ces Ha..nces acuveaenUes 
n'eurent d'ailleura que de aaigres r6sultats. 

LES PIODIDS 

L'esploi du &eapba.udre autono• est deveou classique, du mins pour une 
6Ute, aprts la Seconde Guerre loDdiale, Unsi, entre 1946 et 1950, le 
G. B. I. S. de Toulon C 3), puts C. DB UY.A.UK ( 4J e' aventurent da.ns les :ion8s 
d' entr6e de quelques r6surgal:lC'es, parfoia Jusqu' a. -40 ou -60 a <Vaucluse 
Cbartre\1%, St-Georges>. Citons, a. la•• 6poque, le& activit6s des Frau~at~ 
B. L011WU> et 1. G&LD:D ( 9), et surtout le faawc • eave Dh'iag" Group" 
britannique, fondl par 81.LCOJIBB at SBEPPilD en 1946 ( ?J. 

Leurs incursions de•u:rent tlaides, carte&, ;.,,1& 1l &'a.git ia' d'oauvras 
de piO?lD1era, dau un UD.lvers totale•nt nouveau, avec des a:,yens trt:s 
restretnta. St DB LlVAOR •t au point des v6te•nts tsotberas en doprlne 
le reste de l'lquipe•ut est, lut, i&&u directe•nt de la plongd~ 
auba4uat1que an •r, et d••u:re peu adaptt aux exigences du at lieu 
aouterraln . . 

Cette p6riode est d'ailleu:rs aarqu6e d'acc:tdants sigoificatifs l cet 
lgard : 6 .,rts en siphon entre 19'0 et 1~9, ce qui &st consld6rable, 
rapport6 au trts faible ElOabre des plongeurs de cette 6poque. Cea d6caa ont 
pour cause& 4 dUai llances phystologiquea &a.us doute Utes au froid 
<hydrocutions ?>, 1 avarie de at6riel et 1 tsa.re•nt dQ a. une faute 
technique (abseDCe de fll d' ariane>. 

LI "CLO DIS J'IITOIS" •. 

11 taut attendre lu ann6es l~O. awe le "Clan. dee Trltcns" lyoD.D.ais 
conduit par •· LITIDD, pour volr a' Haberer un aUriel et une procld.ure 
ap6cif1ques aux aiphou C 111 : bi-aonoboutetllea, d6vidoir, lclairage 
6tanche... Cetta recherche Nra concr6t1 ... , eDtN 195S et 1980, par des 
ploo.gte& parfoie auplrteurH A 100 a de loaggeur, coaa ,l La Bal• < Istre> 
ou aux Yltarelle• <Lot>. Certes, da.u: le •• teapa, les plougeurs 
... rtcain.s obtienneDt dea rlaultaU encor, plus epectaculaires (alors 
totale•ut 1por6s en France), d&ns les aipb.ons de Florida oil lea couditions 
de plough SODt id6ales : ainsi, Ya.tula Sprlug est eq,lor6 sur 228 a de 
diataoce et ?3 a de prof011.deur, dla l~?. . . Jla.1& la •rt te de X. LB'TROD et 
de son 6qu1pe est d' avolr ayst:6mt18' une alt bode d' exploration, enutgnh 
lore du •ea.p de plong6e" tenu en 1956, et 1a1Ue aau cbange•nt notable, 
en Prance co- l l'ltra.nger, du.rant plue de 20 ans. Era ca aeu, l(. L!TIOJ! 
fatt v6rltabl••nt figure de pr6curseur de la &p016o-plons:6• aoderue. 
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H:1.stor:1.ca·i g1 :1.m:pae 
on 

FRENCH CAVE DIVING 

C..ve diving now ls a pot-hollna: ucbniq_ue in 1t3 own right. It:. 
efficiency is tbe fruit of bow a tourty years period ot successf1Jl 
.s.cbieve•nts. 

Fro■ 1945 onward!I a few tenu.ttve atte5PtS without thi! propar 
l!lpla:.nta var• :sade <G. iL i. S., DS: L!VJ.Ui, ... >, on a -scale 11.tted to the 
~ntran-:e ar•a. 

Tba fifties !liUk t!ie beginning of the per!'ectln.g of spec!.flc i2!)la?:ants 
by 11. LBTROJE and the "Clan des Tr1tons", who will play the par": ot 
initiators for a oeriod of vell over 20 years. T.helr ac!:l.ieve2nt3 
<e::iplorat1on.s of ovef" 100 •ten> .ire the ~rue omn of aod.er:i cave divt~. 

Froa th, sixties onwar1s cave diving na~!:l.es the point of lt.s !ul! 
devalopcent. Dl?ing lengtbs r-•ac:l 100 Mter3 at Port Xiou by the G.S.?.S .. 
and then the explorl113 of su.aps 5.wa.y :tro11. tlie entrance area in successt1Jlly 
challeaged (Gouffr• Berger by S.C.3alne>. Beyond SU.!!?S explor1ngs becom: a. 
couon prac:U..;:e. •s~!ally 1"f1 tb the 3. R. !. G. group "1th t!l.e1:- axploring 10 
tllomters at the 'lerneau . 

:SpKially in tbe nv•nties this specUlc ac:!•1ity a.C:(!U1ns its ~wn 
str.JCtures \fltb I.C.FUC3CJ organizing hgular cour<Sas and publ!shin.g "lclfo 
Plo~te". 

ln the eighties on.a entars the an o! tile "spaleonauts". The i:splemnts 
got sir"t and .oore sophhti.:~tad (especiall.7 &as ::a.Lnuras>. Dived leqtbs .tnd 
det1ths r-ucb t1:1credlbl• re,cords CHvenl kllomters by G. L. ?. S.. B. LEGi:3:, 
C. T01JLCUXDJUJ, F.U Gl1£1>, -200 mtars at 'laucluse by J.iilSOX&.TSI. 

U. SPBLBO--PLOWOBB 

A. parttr des aD.Mes 1980, l' aapleur des s1pbo11S ezplort& a' accrott 
con&ldtrable•nt : des longueurs de 200 ou 300 a. de& profondeurs de 20 a. 50 
■ ne sont plus rares. Unsl, ,l Port JUou <Boucbes-du-lbOne>, le G.I.P.S. 
attein.t 800 a de distance, sou• la coudu!te de J.L.TDDTTB. Pourtant le 
aa.Uriel, s' 11 a ga.gn6 en flabillt6, n• a pas cba.ng:6 de conception. Seule la 
mental1U du plongeur a 6volu6 : le siphon est d4ay&tif10, et l' ezplorateur 
utilise plus rattonnelle•nt la rtserve d'alr dont 1l dispose. 

lA n.oabre des accidents est d' ailleurs en dlainutton, relatfveMnt I. 
l'accrotssemnt des plollgeurs et de leurs acthlt6s: 5 ■arts seule•nt de 
1960 l 1969 <l coiuce•nt en 6troiture, 1 d6fa11lance physiologique, 3 
causes inconnues>, am:quels s'ajoutent 2 reaca.p6• (l 6vanou1ase•nt en 
plon.gfe, et l blocage post-siphon aprts rupture du tu d' ariane>. · 

Cetta llpoque correspond auaat a. la atructuration de l'acthita au plan 
national : une collllisslon aplleialtsle e&t crf6e au setn. de la p. P. S. , 
d'abard dlrlste par G.DB UUVJ! do lll03 a 1965, pulo 1.GilGOILO de 1965 a 
1968, en.fin I. UCIOOI DB 1969 l 1971. Dea enquA\es ■ontrent qua le no■bre 
des plongeurs aoutarratna fra~ta est pa566 de mtna d' un.e vtn..gtalne en 
1960 a plus c1e eo •• 1910 c aJ. 

On aort des balbutie•nt• de l I tprls-Guerre, la plough souterraine 
a'affira co- ao:,.n d1 ezplorat1on et d'ltude du ■onde souterratn. Da.na 
certain.es rllgtons trta proapect.._ d.epuis lougt:eaps <Jur-a, Causse■ •... >, on. 
peut ■I• la conaidlrer, couJointe•nt avec la. d6aobstructlon. co- le seul 
espoir de •preaitre" iwportante. Unsi, n.ou■ avou calculA que dau le 
diparte•nt du Jura, le total des galerie■ post-siphon · dkouvertes par 
plongh entre 1963 et 1977 reprlsentait tme fol& et deaie celui dea galertes 
dkouvertes par lea techniques tradttionnell•• pe~nt la al• ptrtode. 

1vec lea an.nha 1970, ces tend.ances 1'0Dt N renforcer. tprta dew: au 
d' inacttvlU, la eoaa1 .. 1on •Ptongu• de la P. P.S. eat npriN en 1973 par 
J.C. J'l1CaJI ( 5) : 11 va. dfvelopper l' tn.foratlon ent,-. plongeura en crtaut 
• tnfo-Plougle" <SO fuctcutea pe.rus>, et aurtout tutau:rer 'dea st_,.. 
auuel■ de foratton, a. par-ttr da 1076, pour lleftr le niveau UtchAique Ue 
plon.p,!Jl"■ et accrottre la elcu:r1t6, Le ~ des -prattquaa.t■ .. aultipUe : 
11 quintuple en un.e diutue d' alUlffa, et puaa l prts de 300. 

Le■ rllsultata l•• plus apectaculaires sont alora enr-.glstrt. da.na 
l' exploration de rlHauz. ezondAe derrilr• ■tpbou : ca coat bteu d6aorat■ 
des sptHologue• qui prattqueut la ploDgff, et plus Nul••11t da• plcnapura 
a' affntv1n1.t soua-terre. Quelq,uea tq,utpea, e5Nntlelle•ut ea Bourgc:igtl9 et 
Praucbe-<:ollt6. •••n font un.e apkialttl : Sp616o-Cl11b 4v. 1111"&, 8plllo-C11lb 
de DlJDD. et cur-tout SIIAG-~. C. d.eruier club e' illuat:n, eou:a la 
conduit• de t. iuc&n, da.u l' ezploratlon du plua long rt ... u mad.tel 
poet-■iphou, celut du fern•au <Doubs> qui dlpuae 30 bl de d6nlopp1•ut 
pour 337 a de dllnhellatiou C 1J. 

0' aatre part, on 1"01t N -,ltipUer lea plolLgNC trle tlotplH d.ee 
entries de cavtt6s, oota.aent en foud de goutfre• : citou oeu .. du Berger 
< I .. "> A -Ila:! CJ. DUIIJIS ot I, LlllD •• 1908); du ao,iff" Plvnt 
(Hauto-Gor011llo) l -580 <J.L.tnnrn ot I.SlPm oa 1969>; de Nu lluqll0-
(8&ute-Garon.ae) I. -380 <J ,C, PUC:IIS ea 1970> i du Petit st--CU.tea <far> a 



-425 (0.1.P.S. •n lD"Tl>; d.a Bury Claire) l -35~ <2.JIAI •t J,IIVIIOIS en 
1913>; etc ... 

Par .allleura, l•• dt•tancea parcouruea eD. alphoD •• accrot ... nt 
notabl••nt. D'abord le fatt d'6tran.gera, co- l"&lla_.nd J.USKD&tD ou 
lH Sul ... • du G.L.P.S. de Lauunu <O.ISLD, C.DGIIU, put■ de Praaeata 
co- C. TOOLOnDJiil ou I.La.II, ees plo.,._■ attelguat et d6pa ... nt 
pa.rfol.s le klloaltre. &al• OD. de•u:r• encore loin d•• exploit■ Ullrlcetu en 
la •titre, tela la JoacttoD de 20'74 ■ entr■ CletftiD Sink ■t Orange Oroft, 
r6usale die 1W72 C 10). 

&albeur■uu•nt, ln accident■ d.avlenHDl pl• 1l0■breu en •aleur 
abaolu■ : de 1970 l 1919, on d6noabrt1 u accident■ ayant fail 19 •tct1•• 
<13 .:Jrt■• 5 bleSMS at l re.ecap6). Kat■ at n rapport• cee clr.Ufre• l ceu 
des pratlquanta et de la fr6quentatloa. de& alpl:&ou, ~ a. 15 tots aup6rleur■ A 
cewt de la 4'ceaD.Je prkldante, U •••git en fatt d'une dtllinutton du taux 
d' accldenta. Toutefota, leur DOabre incite le■ dlrtseaota f6dtraux a 
■truchrer lea aecoura en la •tllre <"reacontre■ uttoul•• orgaDt.,..• d.au 
le Jura p&r T.4.0Cllt et J.C.PliCIIOJ> at l •ttre au potnt un •Uriel 
apklftqae (bra.DC&rd-uc lta1liCbe 6labort par D. ilDIBS et dtftr■ 
collaborateur■>. 

LIS RRPIVJIS 

Le■ ....... 1980 "WO•t, quant a. ell••· TOlr N cl6•elopper ua .. rltabl• 
■a.goue•nt •■ptltoaauttqu■•. L'actton de la Coaaiaton •Plongt-■• da la 
P.P.S., o~ D.dml:S yola C,LOCADU.I 011t prla le r■lai de J.C.PUCIOI, 
auur■ una forattoa de 'oe.aa ■t a,aectt■ l' 6wlatlon par •• ■tag.a, aaa 
public.attou et la atructuratloD. dee Ncour■ (21. 

L"erplorattoa po■t-alpMm. obthnt encore de tMtaux r6aaltat■, coa111 a 
Gaunter < I Mr•> oili 1• s,e1to-elab de Dljoa atteht +690 ■ au term de 9 ta 
de rlvllre, ou l Bourr1.11,,.• <Pyr6D6■■ 4tlant1q,ue•> ofl P.POOOIA parvtaa.t a 
-105 an aolitatra, aprl• la frauchl ... •nt de 3 ■lpbou a -3~ •· La plonlff 
an fond de gou.ffra de•teat coura..nta, Yolre ban.ala, aprA■ calla de P.Pl:IIZ a 
-1455 au Oouffr• JUA-BerUM <Baut■-S.•ola>, 1• plue profo114 du mnda ... 

•t• c•Ht surtout lH ~ploa,gtff: de lcmg-ua dlatance qul arqu■nt cetta 
plrloda. 'UN llOUftll■ puoplla de atlrlal est alN au poht, au rapport 
avec tout ce qul a prk.'46 : .Ot■•nt■ ■-cs, klalraga ballog•M, boutellle• 
de fort volUM et a 300 be.rs de pre•loa, •tan.gn gazau, w6htculae de 
propulalcm, etc ... Le coat at la coaplaxttl de eel 6qulp■Mnt la r6&41rT■Dt a 
quelques tecbulcl■u de trts baut nheau, doDt 1 •,1tta ••t aujourd' but 
■uropfen.oe. CltoDS 1.. plon.glH de C. TOULOUJDJ lil au Baatou.n 
f8ouches-du-2b6ae> aur 20,0 a. C.llas de 8. LIGD l la Bourne (Dr6•> •ur 
2220 • en T a tpb.ous dont un dfpa,sse 1580 a. Cell•• de J.USDX&TD au lauel 
<Lot> sur 2380 ■, dont 1700 ■ entre -40 et ·70 ■. Ou encore call•• d'O. ISLBI: 
I la Doux de Coly (Lot>, aur 3100 a 4 -50 ■ en ■oyanne ... 

Coajohte•9t, on not• l'appar1Uou d'uD • tourta•"' en a plllo-ploogle : 
au •• tltr• qu"eo ap6Uologte tradttlonnella, beaucoup aont tenU• pa.r la 
vtst te de •cla•siquea", on a' kban.ge des ftcbes-topos-, et un pourcentaga de 
plus en plus Uavt de plon.geurs n'a Jaa11.ts taut.I de "'pre■Ur■ .. et se borne a 
vtst ter dee atphoD& COIUlU■. 

On pou•alt c ratndr• que l'Utvatlon du nheau de■ plongtes et la 
banallsatloa de l'actl•lU na •' eccoapagri.ent d'une recrU'iescenee des 
accidents. Le■ stetlstlquea c-ooftr•nt cath cratnt■ : on dtco!lpte en affat 
22 lntarvaattoos ayant fall 25 victl•• <doot 17 ■orts> de 1980 A Juln 1988, 
salt UA accrolsse•nt volsln de 50 i. per rapport aux • cctdaats de la 
dkeoole prkf:dente. D"autre part, on note des types d'accldents nouveaux : 
plusleur■ dkts de plong•urs conflr.11111:11, par dkoapresston au retour de 
plougffs profoa.des t plusleurs dkia par panne d'alr dans dea ■tphons loD15, 
ayant aurtout affect6 de■ plongeura .:JJflDD.e•nt expfrt•nUa, au retour de 
•l•lt• de .. cla$Slques• trop longuea pour euz ; et U1l no■bre lwport4nt de 
ruptures de fila d'artana ancten■, aulvls pour lea vialtea ou les reprlHa 
d'axploratlon. 11 J a 11 •titre A rtflu:ton ... 

On eat lola des tlaldas es.sat■ de l'Aprls-Guern, votre de ca qut ttalt 
consid6r6 co .. uo. ezplol t 1 l y a Mule•nt 5 au : la durff des plongH■ ■e 
caapte dlaormta en h.auras Ul b d' l-r■lon au Grand Gaul de Bours 
St-And6ol, oQ l'4lle•Dd J .SCBllltDD att■tnt -140 ea 1985 !), on 6labore des 
tables de d,co■pnaalon apklflqua■ A la ap616alogte, oo fatt appel t. 
l"tlectrootqoe, certalu coDCoctent dea •flange■ ga.zeux hors co.-rce, on 
fUrl• de plus en plus couraaieat a .. c l• klloaltre de loqueur et 100 • de 
profondeur ... D'une ■1-s,la technique ■p6lfologlq\fe vlsant au francbta&e•ot 
d' un obstacle 0076, qu' on aaplratt le plus court possible, la ■p616o-plon.gte 
devient un■ dlaclplln.a ea aoi , pu..re•nt aquatlque. Ella contribue A la 
cona.alsunce des systl•• D.OJ6s, aur de■ di&hncea co■parablea I cellaa des 
galarles axoDd.hs pe.rcou.roe• p&r le sp616ologua tradlttonel. lous a' an 
YOulou pour pr■n• que le■ 52&0 a plon.gls an Australia par l' 6qulpe 
fran,;alse de P. LI GOD", ou la cote -2~ ■ attaht• & la Fontatu de YauclUN 
par l' U l■•nd I.ASIIUTD. 

L'INO doe "sp616-ute." a dlbut6 ... 
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Ann•xe -

QUBLQUBS GRANDS SIPHONS FRANCAIS 

La notion d• longueur an slpbon est ml d•flnta. !n effat, des pocbea 
d' air peuvant tronc;onur un pa.recurs noy6, q_ue certalu coutdtreront 
pourtant co- ua seul at unique siphon : e" est l• ca■, par exeaple, de Trou 
ICada• co■pc)M en falt de 7 ■tpbons dont la plus 10113 •sure 1265 ■, 

A l' tn .. raa, certatnes galerte■ 1 .. rg .. s M aubdtvisent an plusleurs 
branches, dont le d6 .. loppe•nt cuault d6passe large•u1,t la longueur du 
traJet acco~lt de l' entrl• au point ertrf• : c ' est le ca s des cori.dult■ 
noyts de la Fontaine de n•■ (3500 a>, de Cabouy-Pouymsseos <3200 a >. du 
Prats-Pults (3000 •>, ate .... 

De ce felt, on pourra contester le bten-fondt de telle ou telle cote 
tadtqute d.ans le tableau ci-dessous : U ne taut accorder A ces cblffres 
qu'une valeur lDdicatha, des tla.N u.tilque•Dt A prtseater una Alec:tlon de 
ploogtes ramrqua.bles accoaplles cea dlx dernt•n• anoNs. 

C1VlTE : LOIGU.: PROP: PLOIGEUR : DHE: 
·••:a••·····•""'■...t "'.a••·····•=-==·•·····•---: =••··:··••:===••-····•;a•:----•; 
Dou.x de OOLT (2&-La Cauasae) :3100 ■.: - 32:0. ISLER : 19!4: 
Trou IUD4JCE <46-C.navltrea):252' ■: - 22: B. LEGO : 1979: 
Source du RESSEL (46-Jlarctlhac):2360 a:- 70:J.B.&SDlU.TER :1981: 
Source de BOUUE (26-Beaufort):2220 ■: :B.L.EGER :1931: 
Sou.re• de PORT-JllOO <13-Cassh>:2200 ■:- 82:B.LEGER :1981: 
Source du BESTOU41 <13·Caula) :2050 ■: :C. TOOLOVXl)J U.J: 1983: 
Source de la LOUE (25-0ubau>: 1720 a: - 48:0. ISLER : 1935: 
CnmJlllll (52-Cua■y>:1720 ■: : P.LEGOD :19815: 
CABOO'Y-POUTJCESS!l"S (415-Rocaaedour>: 1685 ■: :C. TOOLOUXDJ Ill": 1975: 
Gretta de la B.lLXI (38-La Bal•>:13-eO ■: :P.POOGU :1936: 
FontalDa de IIJIES (30-Sl•s>:1280 a: :P.PEJEZ :1985: 
Pl!.US-PUITS (10-QalDCayl,1210 a:- 33:P.LE GIJD : 1985: 
Source de LlJDEJOUS& <46-C.drteu>:1240 1:11: - &a:J.BJSEJJl4.Y£1 :1981: 
Golat du CIOtl <Ol-4rh■ara): 1220 a : :B.LEGEI : 1984: 
Fontaine St-GEOR<iES (46-Jloahaleut>: 1070 ■:- 71: P. LB GID : 1970: 
Event de la GUIOOD! <07-St-Reahe>: 1070 ■: - 43: F. LB GOEi : 19!3: 
Gouffra de IOICiUJL (21-Pra DCb.eVllle>: 1060 ■: : B. LEBIBU : 1984: 
Petit 0001. <O?-Bourg-St-hd6oll: 1020 a: -113: B. I.EGER : 1982: 
Fontaine de Y&OCL1JSI <84-Pontalu>: : -205: J. IUSUIUTEI : 1083: 
Graod GOVL (01-Bourg-St-hdtol): 300 a: -140: J. SClm!IDER : 1985: 
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Jean-Claude FUCHOI 
Coloone 
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OLDENBURG-TYPE VERTEBRATE FAUNA FROM THE PONGOR CAVE 
(NORTH HUNGARY, BUKK MOUNTAINS) 

HIR, Janos 

~he least known period in the Pleistocene of Hungary is the 
"YOUil£ middle Pleistocene" or solymarium between loo ooo -
-250 ooo BP years.There s7nonima. 1n ~he international litera
ture are oldenburgiwn,steinheimium,riss,mindel-ries.Bpoche 
~akinE works performed by Dr. Denes Janossy but new details are 
necessary for a synthesis on hif}ler level.The finds from the 

Yo!l("or-lyuk are complete the picture till now. 
The most frequent ele~nts are those species which are the 

~ost co=n in all oldenburgian and upper Pleistocene faunas 
/Sorex araneus,Sorex m.inutus,Talpa europaea , Spala.x leucodon, 
Citellue citelloides,Allocricetus bursae ,Cricetus cricetus,tic
rotus arvalis , Ursus cf. spelaeue/. 

The only special oldenburgian element ie the Arvicola canti
hn&-terreetris with undifferenciated tooth-enamel, 

There are two species occured last in oldenburgian faunas 
/~us musculus synanthropue,Fityieys gregaloidee/, 

The most interreeting elements known omly from upper biharian 
assemblages till now /Sorex subaraneus,Talpa fossilis,Glis ~a~ 
dillingensis ,Pliooys lenki/.Presence of the Pliomys is the most 
surprising,becauee it has never occured together with Arvicola 
cantiana-terrestris.Frobably the rongor-lyuk is the youngest 
locality of this species in the Carpa tian Ba-eia. 

n'IllBELPAtn:A DCS ~y-, t,;:; ICII OLllEI:BURG I.US D:i.11. "l'OliGCR-L'i\,1; 

/B~lJ(-GBBIRGE/ 

Die a.m m1ndentee bebnnte Periode des Pleietoziine in U'nge.rn 

1st das zwiechen loo,ooo -250 ooo BP Jahre fallende Junge 1.ittel· 
diluvium oder Solymarium,dessen Synonymen in der internationalen 
Pachliteratur Oldenburgium,Steinheimium,Riss,lllndel-Rise sind, 

In Bearbeitung dee bis Jetzt aufgefundenen ungarlandischen 
~ater1als hat Dr. Denes Janossy eine Arbeit von bahnbrechenden 
Eedeutung geleietet,aber weit.-re Datec sind erforderlich zu 
einer Synthese h6heren Grades.Dae Befundmaterial von Pongor-lyuk 
erganzt mit weeentlichen Binzelheiten dae bisherige Bild. 

Die ~ehrheit der Pauna besteht aue den haufigsten Arten auch 
in oberem Tleiatozine /Sorex araneua,Sorex minutua,Talpa europa
ea,Spalax leucodon,Citellus citelloides,Allocricetus bursae, 
Crioetua cricetua , ~icrotua arvalis,Ursua cf. apeloeua/. 

The caves of the :ukk :;ounte..ins had been supplyinc details 
since a century for the asse~bling of the Hungarian quaternc.ry 
biostrati,:;raphy and geochronology.The fossil fac.nae of the last 
glaciation and ;ntorglccial hnd l.nown for a long time .•• be;,un 
the recobnition of the fossil aniir.al asserrblages of the elder 
;leistocene ;has es thro~h the activity of D, J,J;cssY /1962 , 196) , 
1965, 1969 , 1977,1979,19(6/ .,his way the fo.mEarian pleistocene 
straticrarhic sys te~ .u.de si!l("ularly co~plette , lrese~tly the 
:oat ,rotlerratic period of this system is the terz bet~een ver
tesszclOa a!".d sUttO phase.There are a lot of stratigraphic nau.e 
used for this sp1:t.ce ot time:Oldenburt.ium,iJteinhimium,:ass, 
JLindel-i<isa , Lppon:,ium,Castellum , Solyr.:&rium,Younc !...iddle - l leis
tocene . 

';here is a .:onoured importance of every new details from tilis 
r eriod.~uch are the vertebrate finds of the lower layers in the 
r oncor Cave. 

1. T"riL St-;CTI(l;,T.{E L<..Crtll'IY A.:~ IT.hlU. s;,,;t1 .. c.u:;u:ams 

The Foncor Cave is a small , destroyed cave located between 
:ger and :iskolc, Zast of ~8p8shuta village,not ~ar from the 
hifhest point /657 m h. a. sea level/ of the Fongor-lyuk-teto 
/or !.l!vesvarad/ at 650 m h, a, sea level. 

'Ihe :::ost important scientific fan;e of the =ediate vicinity 
is the •i.ovesvarad" raleovertebrate site D. J,Ji"CSSY /196) , 1979, 
1966/ wl,ich is on the same mounth at 6)0 m h. a, sea level.The 
age of this z;;aterial is the late fhase of the lower I leistocene, 
the oldest cavernal fauna of the .Ukk ,ountains publicated until 
non.Hence it wee o real ;reconcepcion to suppose of old paleo
verte~rate ~Btcrial in the sediments of the higher located Foo
gor Cave. 
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Das einzi~• speziell oldenburgisohe Paunaelement 1st Arvicola 
cantia~terrestris mit undifferenzierten Zahnscbmelz. 

Zwei Arten sind so bekannt,die zuletzt in Paunen des Jungen 
~ittelpleistozii.na vorkommen /~ue mueculus synanthropue ,Pitymys 

~regaloides/, 
Das Au.ttaucben von einigen Arten,die bisher nur aua den 

oberen biharisbhen Paunen bekannt waren,ist haupsachlich beach-
tenawert /Sorex subaraneus,Talpa fossilis,Glis sackdillingensis, 
lliomys lenki/,Die Anwennheit der rliomys-Art 1st eine besondere 
Interessante,weil sie bisher nebst Arvicola cantiana-terrestris 
in Ungarn nie aufgefunden worden 1st.Be 1st so wahrscheinlich, 
dass das Pol1£or-~yuk dae letzte Vorkommnis der Art in Karpateo

becken 1st. 
ClDBJ,Ei,"iiGI -'IIPUSU G..Ri:,c;;s ,;.t,-:;A ;. FO!IGOR-L'tUbBCL 

/BllKK -HG./ 

A ~agyarorszagi pleiaztocen legkevesbe ismert szakasza a 
loo ezer - 250 ooo BP evek k6~e es6 fiatal kHzeps6 pleisztocen 
v. solymarium.Bzek szinonimai a nemzetk<lzi irodalomban az o~clen
hurrium, steinheimium,ries,mindel-riee. 

~• eddig el6kerUlt magyarorszagi anyag feldolgozasaban Dr. 
Janossy Denes vegzett utt<lr6 munkat ,de eg;y magasabb foku szinte
zishez tovabbi adatok szUksegesek,A Pongor-lyuk leletegyUttese 
lenyeges reszletekkel egesziti ki az eddigi kepet, 

;. fauna z6aiH a felso pleisztocenben is leggyakoribb fajok 
alkotJak /Sorex araheus,Sorex minutus,Talpa .europaea,Spalax 
leucodon ,Citellus citelloides,Allocricetus bursae,Cricetus cri
cetua,~icrotua arvalia,Uraus c~. epelaeus/. 

Az egyetltn specialisan oldenburgi faunaelem a differencialat
lan fogzomancu Arvicola cantiana-terrestria, 

Ket faj ugy ismert,mint amelyek a fiatal k6zeps6 pleisztocen 
~aunakban fordulnak el6 utoljara /~us musculue synanthropus,Pi

t;ymys fregaloides/. 
A leginkabb figyelemre melt6 nehany ol;yan faj felbukkanaaa, 

melyek mindeddig csak fels6 bihari faunakb61 voltak ismeretesek 
/Sorex subaraneus,Talpa fosailis ,Glis sackdillingensis,Pliomys 
lenki/ . !.Ullin erdekeseeg a Pliomya--faJ Jelenlete,mivel eddig 
liagyarorszagon Arvicola cantiana-terrestriseel egylltt sohasem 
kerUlt el6.Igy val6szinllleg a Pongor-lyuk a faj id6beni utols6 
el6fordulasa a l,arpat-medenceben, 

::e could distinruish 7 layers in our pit at the eastern ent
r ance of the cave /fig. 1,/,Among thea; the l th, 2nd, Jrd , had 
holocene- , the 5th, 6t:-: , 7th had IUddle Pleistocene vertebrate 
,u,terial . The cpper Fleistocene -in the classical - sense /Hisa-
- '::ilra.;:.urm/- is absolute missing. 

In the section the prese~ce of debris is chbr~cteristic /but 
it has a different degree in every layer/.Eesides , we can mention 
that the ~issine of the postdiagenetic changes /cementation/ is 
reir.arkable,too. 

2. ~iil.. PAcllA OF '..F.E 5 TH L\YER 

In this layer,where the debris 1a very che.racteristic,there 
were only fe17 finds./Chiroptera indet. l;Talpa europaea L l; 
~orex araneus L. l;Sorex minutus L. l;Sciurus vulsaria L. l; 
Sicista sp. l;Cricetus cricetus L. l;Allocricetus bursae sc;u;L"B 
1 ;Clethrionoicys rlareolus /.:'.:C!:r~Ea/ 7 ~Arvicola ce.ntiana-terrest
ris 4; ... icrotus gregalis /i;.J..LAS/ 6;1..icrotus arvalis /fi.U,J,.5/ 11 
Apodemus sylvaticus r,r. l;Ochotona pueilla /FdLlAS/ l;Canie sp. 
l;Ursus cf. spelaeus J;Ursus /Ursulue ?/ sp. l;Cervidae illdet. 
1/ 

The presence of Allocricetus precludes the possibility of 
1 ts beeine; younger than the Varb6 phase /Risa--·•Urm/ ,The .lrvi
colas with undifferentiated enamel are 1mport61lt objects of the 
Young l..iddle Pleistocene age4There is an uncol!IDOnly small /15, 7 
x 11,4 mm/ Ursua /Ursulus/ P /fig. 12,/ with J part divided 
endocone.The only tooth isn't sufficient for the eiact deter
mination of the systematical position. 
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3, THE PAUIIA OP THE 6 TH LAYER 

There was a very poor microvertebrate material too./Chirop
tera indet, l;Sorex araneus L. l;Castor fiber L, l;Apodemus 
eylvaticus gr. J ;Cricetue cricetue L. 2;Clethrionomys glareolus 
/SC,J\EBKR/ 4;Arvicola cantiana-terrestris l ;~icrotus arvalis 
/PALLJ.S/ 5;Ursus cf. spelaeus ROS . -HEI~ll. 42/ 

The remains of the cave bear wer.e the most typical ,ones in 
this layer, /Therefore I characterize the bear material of the 
5th and 7th layer too here.The most valuable part o~ it are 
78 pieces of molars and premolars and 13 pieces of milk molars 
- D4-.The peculiarity of the cave bear population from the Pon
gor Cave is the special crossing of Ursua spelaeus and Ursua 
deningeri markers . It is the most conspicuous on the lower pre
molars/13th-25th fig . / . ~he lingual deuteroconids of some 
specimens /15 th,24 th fig,/ are less developed, which is an U. 
deningeri marker. 

The advanced state of the cones are measurable . They are mo,.
delled as pyramids.The quotient of the capacity of the main 
cone and the deuterocon.ids is the "deuteroconid index" =DI.It 
is suitable for dividing the two above mentioned bear species 
26 th f i g . / .But by this method we can present the transient 
status of the bear material from the Pongor Cave . 

4, THE PAIJ!!A OF THE LOWER LBVELS 

The lowermost 2o cm thick level of the 6th layer and the 
7th layer supplied the richest paleontologi5a1 material of the 
secti on.It was collected by washing of 1 ,7 m sedimente in all 
/table 1./. Fr om this list for deeper discussion I choose some 
species of which occurences aren' t typice.l. in liungarian Late 
Ui ddle fleistocene faunas, 

.!,!yotis bechsteini robustus TCPAL 
The type locality of t his bat species is the lower pleisto

cene material of Kovesvarad , Up unti l now it haen' t been found 
in the Young »iddle Pleistocene in Hungary .The measurements of 
the Pongor Cave material are conspici ously greater than the 
type materi a l .The survive of this species in the Middle Pleie
tocene i s probable. 
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measurements ·-· Ponaor Cave 
7Jf max. }In. 'r<>PAL GY "a" " 

length of p 4-1!3 5,5 5 , 6 5,75 3 5, 4 
length of 111-J.:3 4,57 4,64 4, 75 3 4, 3 - 4, 5 
length of 1£2-i.3 2,8 3 , o 3,17 6 2,85- 3, o 
length of ll1-»2 3,22 3 , 29 3 , 37 3 J,2 

Sorex subaraneus -aranegides -runtonensis 

There are many species-names in the international literatu
re for mediUJI>-sized Sorex.Therefore the exact deter:nination 
w~~ldib~ possible only in the presence of statisticaly rich 
m er a 

::eaaure:nen ts Trml Pongor Huna&-bi:Shle s. araneua S. araneut 
Cave S. aubaraneua 1!:!cei:l Pongor C. 

~~an;o~f g~., m•- X max. 
length of ":!-113 2,J /no.l/ - 1 , 4 2,25 2,55 2 ,4-2, 5 

length of Ll;i l,J2 " - 1 , 25 1 , 34 1, 5 l,29-1 ,47 
width of W2 o,78 " - o , 77 o,87 o,92 o,77- o,98 
length of i.3 

l,l " - - l ,o -1 ,12 
'1'.idth or lo! o,6 /no,2/ - - o , 6 -o,7) 

J 
height ot mand, 1,2 . 1,2 - l,J 1,2 l,J7 l,47 1 , 5 -l , 59 
below II,, 

Talpa aff , fossilis fBTi.NYI 
The small sized Talpa is identifiable with i . fossilis ty

pical in lower and Clder Uiddle Fleistocene .Adjoining there 
were found Talpa- finds with normal T. europaea measurements • 
measurements /tlfJIJJ Pongor Pongor T. europaea T. fossi l i s 
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Cave Cave l:OWALSKJ. B. r.:BULEH A• 
T. euro aea /1972/ /1973/ 

, o 
lo , 5 

2 , 13 2 , 17 2 ,06 -2,34 
1 , 05 1 , 37 1,22 - 1 , 55 

Uus muse us •~US KHETZOI 3rd f i g. 
The mouse art described from V6rtessz6los was found 1n dif

ferent Hungarian localities.The main marker of it is the ante
roexternal cone of~?• 
r.:easurements /mm/: length of lower toothrow:3,6; length of W~ 
1 4 ·width of w,,1 ,O; length of 1.1;i:1,l ; width of u2, o ,9 ; leng 
of ~

3
:o, 8; ndth of i:3 :o , 8 . 

Cricetus cricetus runtonensis !lEWTON 
The majority of the hamster finds are relatively big. l.'easu

remente of them are between the ;9BSB of Cricetus cricetus L. 
and Cricetus cricetus major WOLDRICH /PAH.LBUSCH V. 1976/.Among 
the Late J.!iddle Plei stocene cr icetus materials the finds from 
Solymar are the most closer of them. 
meaeurements /mm; lengt h x width/ length of lower toothrow:8,9; 
9 3· w1: J,63x2 ,o; 3,5x2, o; 3,5x2,o; 3, 5xl,96; 3,4xl , 9; J ,4xl , 9; 
3: 3ir; ~5 , 3, Jxl , 8 ; 3,4xl,93 ; 3. 2xl , 8 ; 3 , 2xl , 751 3, 2xl ,73 
u

2
,2 ,7x2 , 2; 217x2 , 3; 2,7x2 , 35; 2, 75x2,l ; 2, 8x2 , 2 ; 2, 9x2,3;2, 9lx 

~,14 ; 2 97x2, ., 
~

3
,2 ,9~ ,o; 2,9x2 , o ; J , ox2, l; 3,ox2, l2; J , ox2,15 ; J , lx2 , l; 

;,lx2, 2; J , lx2 , 4; 3,12x2, 22; J , 2x2 ,2; 3, 2x2, 3 
l.!~:3 , 2x2,J; 3 ,Jx2 , Ji 3, 4x2,5; ,!!2 :2,92x2, 12; 2,97x2 , J ; J,27x2 ,_49; 
}! :2 , Jxl ,9 ; 2 , 4xl , 9); 2, 4x2,o ; 2, 5xl ,9 

Cri cetus cricetus L. 
Ther e was a mandible whi ch was di fferent than the other c r i

ceti ds ; Ueaeurements of it are not greater than the mass of Cri
cetus cricetus t . 

The pr esence of two differ ent hamster art in the 7th la7er 
ie inhr es ting because in the Hungarian IJ.ddle Pleistoce~e lo
cali ties in the same layer there was onl7 one of them /JAJIOSSY 
D. ·-1976, 1979, 1986/, 
Measurements : /mm/ length of lower toothrow:8, 2;!1 :2 , 95xl,75; 
! 2 :2,7x2 , 2; ~ 3 ,2, 7x2,3 



Pig,17 

Pig,5 Pig,6 Pig.7 

1 ... 

Pig.18 

Pig.a Pig,9 Pig,10 

1 ... 

Pig.21 

Pig.22 A 11g,2:, 

1 ca Pig.12 

Pig.24 

1e 
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Pig.26 

OCD f:Pl10011»00 

0,0 0,1 0,2 

PIGLRES: 
l th: Sketch of the Pongor Cave /A,Bc research pits/ 
2nd: Section of the Poncor Cave /at the "A" pit/ 

I 
V 
p 

) rd: Lower toothrow of ~us musctlus synanthropus luU.TZOI 
4th: L:asticatory surface of Pliomys lenki HELLER~ /fragmented/ 
5 th: !iasticatory surface of Arvicola cantiana-terr~stris 1.11 /7th la1er/ 
6 th: 11s.sticatory surface of Arvicola aff. cantiana HINTON 

/fragmented/ 
7 th: liast1cator1 surface of Pitymys gregaloides HI!ITCII !.!1 e th: Lscurus ep. /aff. lagurus/ ~ 
9 th: Ls,urus sp. /atf. pannonicusf r,:3 
loth: Lagurus sp. /aff. pannonicus/ I.I fragm. 
ll th: ~asticatory surface of Castor4!iber L. P4 /6th layer/ 
12th: crown of Ursua /Ursulus/ sp P /5th layer/ 
l) th-25th: LinGUal views of Ureus cf. spelaeus P4 -s 

/6th-7th la:yer/ 
26th: :~~:: ~rb!~ deuteroconid index /DI/ on the lower pre

DI values on the line for three bear sites 
le Istall6sk6 Ursua spelaeue 
Vs V8rteeaz61ts. Ursua deningeri 
r~ Fongor Cave, Ursua cf. spelaeue 

table I layers 6. 
fem •4o-)bo )bo-Jeo Jeo-400 

,peci 
nen 

speci-f 
% men . j i 

specH 
nen J • . 

;3ufo sp. - I - i -
Lacerta aff. agilie L. 4 1 1, 7 · ) 
Lacerta aff. viridie L.uT(]',.;'fi - - l 
Cphidia ind et. - ' j 2 llhinolophue hypposideros ~;.ci:sTE1;; - -
L:yotie a.yetacinue l.L1lL ) l ,) = 
t~~!f: ~~~:;!n!~f'~~:~uuu ~ 0 ,e 1 

!.:yo tie nattereri I.UiiL - - l; 
Lyotis cf. nattereri !.UBL 5 2 lf>i 
t;~!f: ~:~~:!:f~f f.g/;tstus TOFAL i 1:3 . 4 " ),5 7 
l.:yotis emarginatus GEOPFROY l o,4 l 
L:yotis blythi TO:.:ES l o,4 l 
L:yotis dasycneme EOIB l o ,4 l 
~yotis daubentoni hU~L 2 o,66 -

t;~!f: ~~t:~!tz~r,;~r.h ~ ~:~6 ~ 
L:yo tis aff. frater TCPAL l o ,4 3 

~l!~~t~~8
a~itue L. - -

1 

Talpa aff. fossilie TBTLl!Yl = = f 
Talpa europaea L. l o,4 l 
11eo111Ys sp. - - 1 

1 ~orex araneue L. 2 o,86 2 I S. subaraneus-araneoides-runtonensis - - -
j Sorex minutue l. _ _ 2 
Crocidura ep. 2 o,66 l 
Cchotona pusilla /H.LLAS/ 1 o ,4 -
Lepus ap. l O ,4 -

I Spalax leucodon 1;c.RDairn 1 o ,4 3 
Citellus citelloides ;,ORL:OS l o ,4 l 

j Dryomys sp. 2 o_,861 -
1 1

Luecardinus avellanarius L, -
Glis sackdillingensis HELLER - - I 2 

ISicieta sp . 2 €6 l 

1
: us mUsculus synanthropue !J!E'!'ZOI _ 

0 ~ I l 

I ~f~~=~~= m~:!!~u;~~~nensie 1ra·.:TCN l i :1 I ; 
Cr1cetue cricetus L. _ _ I-~ 
Alloc~icetue bursae SCHAUD 12 5 2 
Fliom.ys ienki EEU.ER _ ~ 

~;::~½!n~~~ ~~~~~s1~ill~:7"R ! 1
~

3 
•
2
~ 

Arvicola •cant1ana-terreetrie" 6 5 11 
l' it)'WIYS gregaloidee ;;INTON l ~ •~ -
l'it~a aubterraneus SEL.-LONG. 8 5:o 14 
l.!ici:-otus gregalis r.1.LUS e 5 5 
~icrotus arvalis FilLAS lo) 45° 170 
tagurus sp. _ _•

0 
2 

~ustela sp. - - 1 
?elis eilvestris L. l o,4 -
Canis sp. l o,4 -
Ursua cf. epelaeue RGS- l!LINRO'l'H 22 9,5 l) 

I 
Rupicapra rupicapra L. l o,4 -
CeM\la ct. elaphus L. l o,i -

o,9 
o,J ! 
o , 6 

2,7 

o,9 
o,) 

o,J 
o,6 
o,3 
o,) 
2,4 
2,1 

2,7 
o,) 
8,o 

3,) 

l 
l 

2 
2 

l 
l 

l 

,. 

o,6 
o,6 

1,2 
l,2 

o,6 
o,6 

o,6 

o,6 

9 5,4 
5 3,1 
l o ,6 
4 2,4 
1 

1
o , 6 

5 ),1 
l o,6 
2 1,2 

4,2 11 
1,5 4 
51,o 7l 
o,6 l 

6,6 
2,5 
44,o 
o,6 

o,) 

4,o 5 ),1 

- ... 12)1 IJ.oo ))) 99, 161 99, 9 

PliO!ro'B lenki iiELLL""'R /4 th fig./ 
The presence of t~is species is the greatest eurpre of this 

locality,because in ~u.neary up until now it hasn't been found 
in youneer faunas than the Tark6 phase 

Arvicola aff, canUsna HIJ:l:CN /6 th fig./ 
There was only one fragmentary~ where the ena.ILel was thin 

a t the anterior wall ot the trienglis and thick at the posteri
or wall.~e SDQ - measured on the unbroken triancle9- is 69,). 

Arvicola cantiana-terrestris /5th fig./ 
There were found 22;. and 46 other molars of ~vicola with 

undif!'erentiated enamels~The S:JQ by HEI!IRICH il./1982/ is xclo5 
(.EC,9 - ll4,4/ measured on ll unbroken ~1 .In the sequence of the 
.. un,garian faunas based on the value of S:J:.J the Fonsor-C.av1t is 
between H6r-volgy and Sol.,..ar .The importance of the SDQ in the 
relative chronology is well known. 
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illYN.!....&regaloides ;n;;~:; /7 th fig./ 
This species is coci::,on· in the Late lower Fleistocene and the 

iark6 /Cromer/ -type faunas.It is a relict in the Late Liddle 
cleietocene and in the cpper !leistocene is absolute missing. 

Lagurus sp~ /P th , 9 t h ,lo th fig./ 
1:Lere is a

3
typical :..1 of Lagunis lafurus • .hn anterior frs.gment 

of~, and a~ are very close to Larurus pannonicus.7bese two 
finda are the most problematic elements of the fauna,because the 
typical lagurus pannonicus pattern is veey rsre already in the 
Older l.:iddle Pleistocene faunas. 

The main markers of the fauna from the 5 th,6 th, 7th layers 
of fonyor Cave are equal to F.unsarian localities described as 
Late J.:iddle Tleistocene fe.unae by D. JAi!CSSY /1976,1979,1986/. 
;R~TZOI ~.-Fi.CSI ~. /1982/ interpreted this period as a lower 
subetage /Solymarium/ of the Upper Fleistocene "sensu lato• . 

In the 7th layer -in subordinated volume- there are species 
typical in the Tark6 and Vertesszll6s phase of the Uddle Pleie
tocene.So we have a transient fauna combining the .narkers of the 
cromerian and oldenbu.rgian vertebrate assemblages. 

In the sequence of the ~uncarian pleistocene faunas we can 
put the Tongor Cave between cppony and Caetellum.But there is a 
probleQ,concretely there isn't any common marker with the Uppony 
fauna.The ?taterial of the Pongor Cave doesn't make any change in 
the special ,so isolated position of the cppony material . 

•e ce.n't preclude the possibility of the origin of the oldest 
species from transported sediment clods which aren't formed as a 
discret layer on the bottom of the sequence . 

The rich material ELS.kee poscible some paleoecological conclu
sions .Simultaneously the sedimentation 1e probable a mcderated 
continental climate in the EUkk l.:ountains with fewer arboreal 
vegetation es to day there is.The objects of it are the next: 
-the sediment containing the fauna is not red clay 
-the proportion of amphibians a11d reptiles is small 
-in the bat fauna the warm lower Rhinolophide are practicaly 
absent 
- the volume of Sciurids and Glirids living in the foliage of 
woodo isn't important 
-Cricetids and Arvicolide living in open fields are dominate. 

l.FAl!LBUSCH, V.: 

2 J!Ell!RICP. , \'I , : 

) .HELLER, Pl. : 

4.IIIR, J.: 

5 .J,.!IOSSY , D. I 

6. J,_,'(CSSY, D.: 

7. JANOSSY, D.: 

8. JANOSSY, D,: 

9. JANOSSY, D,: 

l.I TERA TU!dl 

Cricetus major ~OLDRICH /URIIIUllia,Rodentia/ 
aus der mittelpleistoziinen Spaltenftlllung Pe
terebuch l.-
i;1tt. Bayer. Statesaml. Tal. hist. Geol. ,1976., 
16. , p. 71-81. 
Zur Evolution und Eiostratigraphie von Arvicola 
/Rod . ,J.amn./ im Pleistozlin Suropae,-
Zeit . f. Geol. Wise. , 1982. ,lo. , 6. ,P• 68)-7)5. 
Die HBhlenruine Hunae bei Hartmsnnshof /Le.nd
kreis llUrnberger Land/ .!.ine palaontologieche 
und urgeschiohtliche Pundstelle aus dem Spat
-Rit.-
Ludwig Rohrscheid Verlag,198),p.l-4o7. 1Bonn. 
A repashutai Fongor-lyuk asatasanak edaigi e
redmenyei .-
ll ehezipari LUszaki Egyetem Kl!zlemenyei, 1986., 
1. banyaezat,)). ,1-4. ,I!• 75-85 . .. 
Vorlaufige Litteilung Uber die ~ittelpleistozane 
Vertebratenfauna der Tark6 Pelen1eche /NO-Un
garn,EUkk Gel:irge/ .-
Annalee Hist.-Nat. l.:ue . Nat . Hung. ,1962. ,54., 
p.155-176. 
Die al tpleistozane Wirbel tierfsuna von I\Bvee
varad bei Rep4shuta /EUkk Gebirge/.-
Annales Hist.-llat. i.:us. Jlat, Hung. ,196). ,55. ,p. 
109--141. 
Nachweie einer jungmittelpleietozinen hleinver
tebratenfauna aue der Pelnieche Uppony 1,/Nord
ungarn/ .-
Karszt ee Earlangkutatas,1965.,4.,p,55-68. 
Stratigrephische Auswertung der europiischen 
mittelpleietoze.nen Wirbeltierfauna.-
Ber. Deutsch. Gee. Geol. Wiss.,A, Geol.-Pal., 
1969.

1
Teil 1 , 14,,4.,p,)67-4)8,,Teil 2.114.,~., 

p. 57,-64). 
Die Revision jungmi ttelpleistozanen Vertebraten
taunen in Ungarn,-
Pragmente. Un, et Pal.,1976.,7.,p,29'-54. 

lo. JANOSSY, D.: Kew microetratigraphic horizons in the verteb
rate chronology of the Hungarian Pleiatocene.
Pl!ldrejzi Kl!zl. /Geogr . Rn./ ,1977. ,24/lol./, 

11, . JAIIOSSY, D.1 

12. JANOSSY, D.: 

1-), ,p.161-17). . 
A magyarorazagi pleieztoc6n tagolasa gerinces 
faun!!< alepjan.-
Akadelliai Kiad6,p.l-2o7.,Bp. 
Pleistocene Vertebrate Paunas of Hungary.
Akademiai Kiad6,p.l-2o9, ,Bp , 
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APERCU HIS'l,'ORIQUE SUR LES SAUVETAGES SPELEOLOGIQUES EN FRANCE 

nu.CHON. ~ean-cJ.aude 

L,-,s Muvetaa:es soutarraina sont a~l anclens 1u• lu; •xplon.Uou de 
,:avunea : on an trouve trace <tau la UtUratun dt'!li le IVIl [• &ttcle. 
lout•fola, l■ur noabre ue devien.t ■iguitic.stif qu'au u• s1'cle, avec le 
d6v·do?pe•nt de l' activiU sp6Uologlqu•. 

Par la coapilation des publ!-::a tlons ip,6c1al~s4H, de la pnsse et des 
a.r-:.:!l.lves fldtral,1a, ainsi que grice 1 l' aide 4• sult1.ph1s 111.for::ataurs, nous 
avou teo.U un receue•nt exhaust!! des accldent3 et sauvet.:iges 
sptl.\ologlqu.s aurvenus •n Franca (ou ayant l~U~U des t'r.:inc;.sis>, depuis 
1900. 

Ce catalogue porta sur prta da 900 optntiou, concern.ant prts de 171)0 
victims. C.s 110abns pnnnant una volaur stattstlque, don.t DOl.9 avou pu 
t!nr da■ iadlcatious 2;ur : 

- l a frjquanca de ces accidents ou 1ntar 7ent1ons. 
- leur rf9&,rtlt1on gtograpb.lque. 
- hurs ca uses a.v6r t1:es au nrobables. 
- les ca.r.1cUrlst1ques des· v1ct1•s eoncen,te&. 
- l•• eoo.s6quences subias par ,;:es vicU•s. 
- les op6rat1on.s de sauvet.1ge n les sau11eteurs eux-tlll•s. 

I. - Ol!GlllSHIOJ ,ES ocC.OQlw :;()UTUJAIJS l!I J!WICE 

1.1 - OP.MillS 

Le prol:>11:at des s,;::id,ants -.outern.ins, '1one ,;:elu1 '1•• MUVetilg••· s' •Ht 
sans doute post '1epuh lcngt•l:l:pS, •nia.abb.blell!ln.t dts •1ue l' hos:m 5. 

p4ahr4 3ous t:ern . 

Sau :-e-,nt.r au pa.Uolit:~iql:e. ,.., •a. nous li?llt.lnt:: a h Frao.e9, nous 
-tv~u•rou q_uelqu•s ~dons a-1,-oas -ians l.J. Utdratur'! : 

* En f4vrl•r- 132.i, il faih1t r-•~ir~r de b 'A.bor:ie A !-rjq'.110.1'; 
t ?nsilly. J•Jra.> le -:orps '1'3:tiena.e '1• :3t- Di:.::1-1r, ftr-,1ng!4 -sur ,;:irdr• de 300. 
!ro}r-, et de 30D. 4poUH u-iu1.t d' ttrit Je1:j t!ans le 3ouffr• protond dll 25 2 
(32l. 

t !n :.'5:.:!., las babltant& cla hreilhac CLot> ont •xtra1t de i' Igue 1.e 
3ar ur.e fess ~•-:•• :.a. a jours plu t6t ;>ar son .ar-1 t26!. 

t !:i. :~30, on r.111100.u du 3ouffre !e Veyruu CAn7ro0.> la -:ad..J.vr-~ -Ju 
.:ur4 ;ul "•:..sir, d.'y -ltn JeU C28L 

J h 1649, un b.oGZII •• .1ventur3 dans le a;cutfre d' bton.na 
f3ob.u;-X.yy-1at. 1h), pour 7 rkuptinr son .:bi'!D. •t lll'.lrUt le hnde~i:L 
C 12]. 

a- 'lera 1750, troh per-'Klna•• 4!artes d.ans la rjsaau 4• 3:outtig~c 
CDordogne> turent sa.uv4•• par le guid.• ~blt.iel de la cavern•. al-tr-:6 ~ le 
-:blatl -.1es vtctias rev.n.u MUl .l !.a iurbee t l4J. 

t En· 1770, on hnt.1. en vain d' •:rtrain de la Tann• a. Coquer-9t 
t84uta-Savole\ uu •:n>lonhur •::oia,ci »r 'Jll roc!l.er (28-J. 

t Et~. . . - . 

l.2 - Ill •• SIEC!.E 

,lu Ill t• dkle, la sp414ologie aalsaanu ut •rqufe par 1Jn ::ie.On 
-erciaHnt d' tvtne•n• Mabla.bles. lous •n a•ons recans4 une di;:.1.in.e. aat, 
:JD.-t TK!l.er-::l• blbliagn.9!:llq_ue syfitimdque 2Ultipl~eralt saus -ioute ,;ett• 
Un•. 

IA plTJ9 specta.culdn -tt le plu aod•rna '14.ns son dlraule•nt est sans 
-:onteste .:el•J1 d• la grotte de lerbl•r CJaurn, Jura>, en a.onabN 1399. !Jae 
1;r "Je y bloqua. 15 ouvrlers tr.1va1lbnt l un -:aptage ; des ran.fort, venus ,ta 
tout.a la rag.ton a.urent oeuvr•r pend.ant ') Jou.rs pour las •ztraire de ce1:t::a 
Uc.l•us• :1t':1J.\tlon tZOl. 

l.3 - II~- SIECL£ 

Dans la pr•at•re w,1t16 du slkle, la aptUologie se structure sou. 
l'45ide de B. l.URtiL puts de I.DI SOLT. Toutetols,. l'organlsatton des 
..:ours n' a■t pas priM en coapte, l•• ,scctdents 6tant ll est ffal fort peu 

aaabnus : noua n'ea. avou recea.s6 que 20 de 1900 a 1944, dont 10 Hul••nt 
uUrteun a 1930. Le■ op4r&ttou d.e ■au .. tag• de•ur•nt trl■ eaplrlq_ues, et 
sont -:oGduites spontant•nt par lt• Uacla.s des ~ccldent3, a14's SOuvent por 
du volantains nan ■pU6ologue■. 

11 but -1.t~end.r• l a Un de la S.-:ond• 'luerr• XoD.dln le pour qu' une prin 
J.e ,;:onse1tDee ~ fa .... devant la sultlpU,:at1oa. 4H accidents •na:•ndrfte par 
e•ll• d.H pratiq,uaa.t• <13 alntatres entr• 1945 •t 1049>. Un ft.cteur 
4'ttraill&.Dt fut l' 6actioD souleV'ff tD DOTtabn 19'0 par le tra.gtqu• acclden.t 
de la CnUH (Bla.mnt, Do1,1b9> : uu crue H solda par t1) -,rt3 et WI seul 
r.-cap6, c a q_ul en falt encore · I ca Jour l' accident le plus •urtrler 
,urnnu ,ea Fruee. Les nspousabl•• asaoci a tifs -,t l' adaiubtrnlon prinnt 
alors Ull cenala. a.oabr• J.e .. urea l la fou prh·entiv-a■ at op6ratioonellea, 
,t'I& l'oa trouffra r4S\Dlks ci-aprt■, 

1.3.1 - Le Coll1t6 latloul 4- Sp6Uologle 

la 1950, l• Coait4 latloD&l de Sp6Halogie obtitDt de JeuH■H •t 
~part.a UH sutrl'e11t1on ezc■pt!c11n■ll• pour l ' aeb.a.t de at6riel d.e sauveta.ge. 
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H~•tor~ca1 g1~mp•• 
on 

RESCUES IN PRBNCH CAVES 

Underground rescues ire as ancient as ,;av in.g : on• c an trace the11. back 
h tbe lltten.tur• as tarly as th• 13th ,;eatury. Howev•r their nuabe:r only 
beco•s s1gnUlc.1.n.t io the 20th centur7, ;,,ttb t!l.e 1ucnas1ng devalopceot ot 
C4.Y1D.g, 

Ve bave attell!)ttd to t race back an exhaustive ln.venta.ry of the 
accideot::3 and th• rescues lo France up to 1900, by -::oil;)1!.1ng the spec!.1.11.se-d i!:~~;;~u, the pnss ¼Dd fader~ ucblves. a.nd W'1 t::!i. the he!? ot ouarous 

This 1ur7ey deals "With nearly ?00 res.::ue open.tions concernin! oearly 
1700 •lctlms. These figures hav■ " statlnlca.l va lue. fr-011 ..,b1ch 'NI& have 
be•n able to !•t h.dleatlou on : 

- the fr,equency of these accidents or rescues. 
- their s-eos-n,pbical distribution. 
- their c.1uses <proved or probable>. 
- the dUhrant t7pes of victlm. 
- the conseauencu ot the acc1'::lenta on the vlcti»s. 
- the r-escu9 oper3tions and the rescuer~ t::iei:snlv•s. 

i'e'i di¢ts 'IOnt .ts 40, place l' ao..ch ..u1va?lt-t a. 'lr enoble, TouloUN. Ve<Joul, 
Xon.t::o.ll1ar et Pa.ris ! lJ. Cans !.e »• te:es, wia cir-c-alair'! .!e Je une~sa ~t 
:ioa?"'t.3 4 1:ffus• aux rec.:•ur-3 des recoE1a11cbtions -da -,rudeoce <bus la pr,-ttque 
sF,4l4ologiq_ue Ccir-::ulaire ,l. MlRICE du -4. 1. l9'5l} . . 

En 19'52, l'ad.31:ilst:ra.don crh le Hrvi•:t de la. Prou-:-:!on C17!h. at 
una 1nstruct1on lnunJ.nisdr1elle du 5. 2. l.?52 prkise la 'SC'ht:a du plan 
"CiSEC''. qui ;;antioon• <page 0, paragr3pha 2~> la. ;,c;s~!.bi!.!ti de fain appal 
aux '"groupa•nts de sp6Uol.cps'•. Ca plan s-u-1 appliqut a. 1uel.qi.:es 
dtparte•nta da.ns !es a.D.Dffs su1vantes c:-r.)m. Haut•-Ga.ronne. ~t..:: ... >. 

En 1~5. le Coat.ti rational de Sp4ltolog1e a •!es -:ontacts avee l.9 
Pr-t!•': iOUX. Directnr d• la ?rote-::tlon C1v1le. G. !>E LJ.VlOR tiublle '1~s 
,::~;;:,.slgues d• pr4vant1on, consa.-::rt'fs surtout a. la sp6Uo-plangte. · q_ul fait 
u:4 ")ra3.!-!r-e$ victl»s. et :it!!u.s.ies .l 20 COO en:r0l.1ins ;,ar J-atu9SN -!t 
Sport~. - • 

iD 10,7, sous l' timulslon de H.GARGU[LO, le Coll.it• Ja-r;!.ooal de 
Sp616ologie H 'ion '1' 'ue· Co;:m1s3ion des n-:ou.rs : '11r!.gh par G. !lE :OAVA.t:3: 
~t anl&1 .. p&r J.ROUtRE, cett• MCtiOD posntde" UD colliU direeteur. un 
r•glemnt lnUrieur, et dgoci• un• police d' a.ssurauce apkiflque. Ella 
proposa la .:onstltut1on de d'14gat1ons d.au les prioclpales r6g1ons 
~pe1'olcgiqu.s. mats ca souhalt n'asporu pas 3U d6part uu. approbation 
una.ui.oe a.u sein d1J C. J.S. Toutefols, en L~3 et 1959, la-t: s.cour3 se 
structurent d.an& le aud.-est, gr&ce & il.GllG'JtLC. 

Ca 19'9, un• souscr1ption ast ouvart• pour le pale•nt d ' 1Jn.a police 
d' anuranee uat1ona.le : U usoclattons souscriven.t, daiLa leg c.tussea, le 
LaD!lJtd.OC- Rousslllon, en Proveoc:•-<:4te d' .U:ur, et a ?.1rts. C.a con.tra.t 
senira. pour 14 pr-e11.Ure fol& en ;ers 1960, lor~ des recher..::hes ,Ju plonge•Jr 
allliric.1in C. LIDlOOH diapa.ru l Port-Xlou CU. 

En l~C. l e concept •1e 3p4Uo-u-cours .ast pr~ctsa ?4r i:t.111.i(j:Jtt.O [ 231, 
4t ,:;. l.U(UID p1,1bl19 des eoutgn.es sur la ,::onctuit• l. tenlr en ,:39 <1' ilC:ident 
129]. 

En 1.962, .l la. veil.la de l.i ,:r6atlon da la. Jf.P.S., cla■ organ.1sat1ou.s de 
Heours soot en place locale•nt, •ls la coordlution. n.atlonale est 
tapart.site, 'IOlr• inextstante : de<f ten.tstiv.s sent f.sites pour centr.3.ll&er 

l•• reaNigne•nts (371, surtout aprts l•s nollbreux accldeot■ de 1'4tt 1oe2 
<& accident■, dont 4 acrts). D' autr • part, la Soci6t6 Spiltologique d• 
Prance et l• Caait4 Jational de Sp41'olog1e no-Dt P. D11BOJS re■ponaabl• 
d' un.e eomaisslon de 5eeours provisolN. coauo.• aux deux assoc:1at1ons, dana 
1' attenu de la tuslon 1,ul tnhrv1•nd.r3. l' .1.n.:.te sulvaote. 

1.3.2 - La Hdtn.t1on Fr.1.0.~aise de 3p4ltologle 

!n 196'3, la na13sance de la Ftd6rat1on P'ra.n~du de SpiUologie est 
ausaitdt endeuillfe par l'aceidant de Foun:oubia, en .trdkbe, qul se sold• 
par 2 aorta at 3 reacap4s aprt■ 5 jours de auvetage. L' ad.JIJ.DistntloD 
ana.ce de rtgle•nur la aptltologie, et ll est ursent de structur'!r 
•!!i<:3.ca•nt l•s HCOur3 aouterrdns •n France. R.X1JIJ.Rt, nouveau 
r -ut10nsabl.• '1e la Co:DJ.uioo 1e9 w,::.::,un ?.P.S. , d!.f'fuse u.n questlouoa.ln 
r~e0.sant les aoyeu par•ttant de -:r .. r das ,tq_ulpes de ~uvetage da.ns les 
rtgica.a a f orte deuit6 (331. De tellas 6quipes seront eoastituha dts 1963 
cbns le ?1ord-oue1t <Part•> et au H lD de l' 1.uociatlon Sp616ologique de 
l' !.t't CBeun~on>. 

D" a utre part.. des ntsoe1at1ons sont ,::ondu1te9 ave-:: la ProtectioD 
t:hU.e. qui d6boucbent sur la cr6atlon d'uu dhpositif de ..-:ours ea. r tgion 
ihdna-llpas. Sous 1. •tgide de I. LE110fi. Rh6ne-llpe• devlent '"rtglon pllote" 
il coapter du 24 al 1~4: da.ns eba.qu• d6farta•ot. les fqulpe• f"'16ule■ 
sont dlrighe par UlL Ca!I.Miller Teeb.Alq_ue. adjoint du directeur de la 
Protection Ctvlle. Ce dernler •t du •Uriel a la diaposltlon clas 
94unteurs t:41. Ce ~Mu. va sa r6v'1er effi~aee, et ser-.t. ensult• 6tendu l 
d.'sutres rtgions kar■tlqua•. t6?10ln la crfatiou du "Sp614o-Seeoura 
Provance-ate ,i• Azur" l• 21 •1 1966. 



C'•st !gale•nt 1••poqu• oil l• :-OC:uur P.C!STJI, a.ni:ateur du 
sp,tlto-ncours de C6u d'Or ..:rtH en 1902, publ1e w:i certa1D. noabr• 
-i'sr':1•:l•s !onda•nta1J.x ■ur la doct:-111• d.es ■suv•tag•s C5J (01 (71 t&J. 
l.;rt ■ ..a put1.:lpat1on .l la preaUn rtl:DLOD inurutlcnale o:1e ■auveuge en 
v:w-;.e <B-tlgi~ue. avrll 1%~>. 11 va dtve!jp?9r la. ElOtlcn de 2'd1c.slisatlo:i. 
•1•:lcat1que dn H-:c~•. C• -:ot.-:ept est con-:rtt1H en. l~S au S.l.W de 
7ouloUM. ~ui H 1pki.1:tH -t!l .1p4Uol:,51e sous l' iapuhioD du ?rohsnur 
L. L.lL~G ; aah on H h.•urte pa.rtout .tllleurs .l la p6nur1e de Mdecl!:I■ 
sptltolog~:s. et l' 1d4e 11• verra S5. ?leiae application que lbu les suntea 
1970. 

ED HpUVn 19-S&, au COZL5rts D.oltioul d' Ugu1Des <Var>, X. DCOUD (cha! 
du 9ureau op4rai1ounel cla la Prote-ctioa Clvlle> annon-:OJ: 1ue ae■ pr-.,i~n 
re!:aer'lnt d6sor.w.1<J de Uaan.c:er les MUVH.:igu:, •t pr090M de faira ;,aye:
h■ vleU••· .. (22). En r•aetion, l e 3uruu Udt:-al J.tclde de restructurer 
la Coui:Jsion des s~cour~. et 0021111 l u ti!te le Doct•ur P.CASTIJ, en 
octobn 1~8. Des ~tgoclat!ons ■ont •ch• nee la P:-ot.c.t1on Clvtle . et Les 
~cnit.icts 'Jive-: lei r•gtou s' U!u·"?liss.e::it (ii:i!or31tio:i •ur h doctr!c• Jes 
MCOW"3, recensa:.a.t d.es :aoye9). 

Lor• du Coo.gr~• FFS de Dijon., •n :aa.1 19';'0, se tlent l• prea.1,r eoUoque 
utloMl de secours, avec une cloqu.sntatne de participants. L'opt1on est 
dH~D1t1ve!ltot ,r1u da structurer les •q_u1?41s au raiva.iu diparte?aDt:11, avec 
l l•ur tt!':.i des '"Coo..Rlller_. !KUiques ~~:••:iuu::'" of!1eial1~s. Ce 
x,.~•l• -tn pa.rticuUtr••nt a9pl1qu4i l l'·U"t d.• l~ France. dans 14 
dtparu•nu, .au.s l' lD.tluecee du D.xuur P.CASTIJ et da L.COiOlEi, 
Secr•t.ii re de la CoDiuioD. Dans le •• tasps, l' eD.Selgn••nt des 
techniques de Hcours eat 1Dttgra aux stage■ de l' Ecole Fraa~aiu de 
S~Uoloal• (91. 

la 1?71. F.PETZL erff la •Soc:ttU de Sptlto-Secours de l' Istn•. la 
seule du g•nr• ea Fraiie■, qui opt• pour la heturat1011 de• frats de 
■a.unt•s• au.x aecideotfs C 351. 

ED 197'3, h •nae• d' una rtgleMoution de l.i sptl6oloa;i• devi"tDt plus 
:,rklu .1ve,: la ":::tr,:ub.ire FOULQUIE"' J.u 21.11.1913. ,:00.s,tq_uu1ce dinct• 
i'1.:1-t at•i1.st1H':1oa ~xcnstve de l'jpop4• vt-:ue par 5 ?olout, tg~rts !.lo, 
la ?1ern-St-:'tartia. E:!2 rtpoue. la r'.F S. atopu off1•::1ella•!2t le st.itu~ 
-:!ts ·:ons9i~:er1 T..:hnl~u-es Npar!.!~n':,1ux, et 47 iiFor.a•ots •ti ,0!2t •io'!.h. 
,sr allhur'l, l.C.FU.CHOJ ttabllt las pn•i•res lisua utlonales 
'1'!ntarveat~on en 3iphon (1&). et D.DAIROU sous-c:rit pou:- la F.F.S. un 
i:on':r.s': d'assunnce e!l respoosab111t6 ..:1•11• -:ouvr.sn't las 3auv•t•ur-s ( :.3J . 

::~ :9-:.;. la coi::1!:i3iOD 1•s ~ours dtv!.t!lt ua. des '"cc::::aissions de 
base'" de :a ?'.?. S., ani3'e ■•J.r':out par les Doc-;.eur'I P.C&STIJ et J .LUQOET, 
d:isl que l..t;O!lDtEi et G.:UIJGOJJAt. 

20 ~975, un nouveau colloaue '3ur les 'H-:aur-1 ,:e tlent •n ::al, lor-. de 
:·.1.ti. ftd.4?'a.lt '1'.llbi: 11 rtU.01: 2151) ptrsor.n,es i.lOJ De ?luS. ID j1Jillat, 
:e Doct.!ur X. LCQUET dirige l• pruUer 1t4.!e aatio:r.a: 4- Mcour-s, &. 
?'~nt-'1' 'Jrl<1 <Dr6•>, av.-: uo u.cs0.r•!ll::it per:or:JaDt, eospos• dt lli>R:EUI, 
tiC:Gl. PEE: et 3:EXIJi!C c:01 

Ea. 19M, :'-1st ~6 <itparte»nts qui sent st:-ueturh en sp61to-'ff":ours. 
:.• Zloe:aur ? . !.'Jt;UEr a!l i=ie un '1en1~m 1ta51 ~ tiooa~, ml'I lt oiveau de 
r-.crute~~t -ies st.1!1"1:-ts .i.e seablt pas corns?()::i.d:e a u a..kes;;~ tes 
op,intlooce!l•s (261. 

En Uvrhr 1977, bult personnes bloquffs par- une cr•Je a. la Eorne aux 
C:a■sou <Jevy, Jura> sont 6va.::.ihs en seaphandrt, la.rs d'uo u.uvet43e 
par:1i:ul1trn111nt dtlie.it. le preaier du a;eore en Frarica : l'ad.:Jinit:tntion 
··•a t=ie•n, tt lA !Da:::t.O,t,;.. •i"une rtalt-QtAtiOD t"(l:~ur31~ ••K a-::•.1!t6. 
:ii.a~~••J.rtUit!otnt, l a eo.:ainico utionale deg; secours ~- F.S. se:2.b!-1 ?9U a?~• 
4 -:cndu1r-4 les atgoci&tiou. A\!SsL, aprts uae courte f'riode de crise 
-:onc!.ue O!ll"' !.a dlminic;a d-:J Do;teur P.C!St';J, le CoaHil !-ldir.sl mnd.na u.ae 
n.ouvell9 ~ulpt •n a.vrll 1977. Dlrigt• par X.DUCifEn, et eoapos,h de 
X.~EC03liT, J.C.?R&ClluJ, J.LUQIJTI. l .OTllilCJ.l!lL. J.ORSCL& et ?.RI.IS. cetu 
ol1ulpe trava~ll• petld.aat ciuq -,1■ pour •ttr• ea place '1• 11.ouvdles 
str•J':tur•~ : d•• "Cotl.~illen Teebn11u•• Jaticnau.x" SO!lt DO:mls d.ans les 
pr~aclpeles zones b.rstiqu.s, U!l plan de se-:oUT■ e!l slphoos n:t re!ldu 
op6r3tlon11el por J.C. FU.CHOI 9uis D. ilDR.ES, la -.dic4l 1satlon dn se,:our3 
deviant une rhlltt. gr.ice surtout au.x Docteurs P.GUILLAIJXE -tt O.URGCXAR, 
du SA.XU '1.e •~reaoble, la eontrat d'as~uu.nce F.F.S. 4Ctuel es";. II.ls au oo1D.t 
per X. DEc:oBE!t, et..:. . . · 

O'ne dyn.a.9!q_ua est crHe. et le "S!)4l6o-Secou.rs Fr.sn~3ls'° nalt 
otf1c1elle•nt & St-a.aui:111• de ?uto1•, ea septellbre 1977. Hult Jours plus 
ta.rd, le Conseil !id.Aral oo .. ?.RUS 4 sa dlr&etioa. { 15) ." 

l.3.3 - La Sp61'o-SKour-s Fran~.11■ 

Socs la. directloc de ? . iU.S. uaistt de ieri.s .:ozme .i.AVlOTT!. a.oui.UD. 
J . C.r'RAC:iCJ, i.r.,oxc, f'i.HElB, D.ll.itlJE:, ?.V£~tER, !.:JJCX It qu~lque'I 
outr••· l'5ct1oa du S.S.F. 11.s s'.ir-tleular autour de qu.1tn axes pr1ac1paux : 

• utgoc:lattou avec la Direct1oa latioaale de l a S6curlt6 Clvile, 
abouti■aa.nt ell ars 197, a la ■igc.ature d'u.n• ct11lvanUon D.Atioule 
d'aasist4llCe JNtuelle, actGali .. e en 1965. Ce Mra la base d•• e011nnt1ou 
dtparte•ntales, a1Ns eD place ensutte d&ui de DOabreuaes prttecture■. 

• cr•auon d' u.ne tquipe de CoueUlers T&ehnlque■ lat1ouux Jaunt le 
r&le de ~stioDn.alns d.u S.S. f. et '1'antatu1rs-for:ateura sur la terr.sin. 

' h.st,1urst1on -:1e <5tqes auuels utianau.z ou htercatiouux, dont 14 
pike m.ttrHH est l• ,ugt de '"Coueiller Technique", v6rttabla p4p1n1tre 
de dirlgeoata ,tue l'on r-•trouve aujourd'!u:if. oux pon••-ells des secouz, en 
r"rance. Corollalre de •:•tt• for•tion. 11 faut •ntiouner hs recber,::be9 sur 
l• attriel et las ucbn1ques. altlsi que t••dttion d'un ••nuel du 
conseill'tr tec!:t.Di1,ua", uniqu• en son genre .1u plan tnterutional. • a!•• ea place <ie ■-truc:tur'ts cptrattonuell•• daos de• do•ioes trt, 
s?fclali'Mt:, eo- la. aldt-:alisatton, la dlsobstruetioD cu la plollgh. qui 
foot du S.S.f. un aodUe du g•nr• 

lah au bout de 9 aDlltes d'activ1U incessant•. l'tqaipe dirigea;:iu 
avalt p.rdu de •oc ent?lau.iaa•. et 111 1936 ell• cid.a la place aux 
reaponNbhs actuei. <J. JIIC!i!L, Pr'91daot, anlaU de J . C. FUCHOJ et 
P.P!L.lEZ>, qui ODt daunt un ll01J\l'HU sou!!l.• au S.S.P. (191 : 

t: r9drtue•nt flu.ncier de la. (:Ou.iasio-:.. 
t tneuton d.u S . .i.F. l 64 .Uaart••nts. 
• dlffuL011 gratuite de " lD..!g:SSF", elrcul.sire tr1astr1elle d' 1n!or-

ation. 
• 4otat1oo de •Uriel aux dtpa.rt••nu a ri~u••· 
t er,atton d'un CLD.ualr• lra.!onmtiqae d'es sau•eteurs sptltologues. 
t actval1■4t!oo du •J,nuel du Conseiller Tr.hnique". 
* ree!:tercbes ,ur le •ttr19l. 
' eollaboratioo plua ttroite aHc la Oir&etion latioD.:1.la de lo Sfcuritf 

Civil,. nota-at dau le cadre de sa.uveb.gH A l'6tranger <Pologne en 19&7, 
Xa.roc eD 19M>. 

t ate ... 
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t\su ,sa !or. actuelle, le Sp6lto-3e-eours F:-.s~.sls est une stnJCtura 
trts per!or::a.iu, reco:i.nue co .. tells auss1 ble::i par Les pou'floirs publics 
qu• ~r lts 39'!,Aolcgt;••· tont au plan natl011.al qu'4 l'ttunger . 

ti.- LE '.UT£il!L if US TECHJIQUES 

P•ndant lo■5t1m,,s on •••st ,;onten-;.6 d' tsployer, lors des ■ecoun. le 
oadriel servaot au.i: e:n,loratloos traditlomul"ll•• <eordu, tebelles, 
tr•ull>, ouquel on aJouu1t uae civltr • plus au ao1os lmprov1Sff. 

Des !)ror.4s ont: certes tt6 ai:coa:plls. a.vec par exemple l' emploi des 
,;,ala.a, 'l'lr code, ou 1es outlh de d&sobstrucUo:i. Jbis 11 s ' a,g1t encore 
d•u-:i.• transpos1t1o:i dn tecb.niquas em:ployffs par .s.tUeurs an exploratloa. 

J'oua Q' 8voquerons i<Ci que Les -:1vttru , MUl do=a!ae ay.u1.t fo1t l 'obJet 
de recbercbes ~p,k!Uques. 

£!1 1953, le dr4ao1s ? • .lCEROJ publle la des-:riptlon du ~r.u1,card qu• Ll a 
ais au poi!2t pour le■ ucour3 aouurraios (21 : c'est .l notr• eoouisunee 
!.a ?nlliir• totr•?riu d.e -=• geue en. France 

V•r.J: 1?65, le :>octeur P.CASTIJ pooul.1.rise un br.soc.sri faLt d'un Sole de 
to! lt r•o!or,::6 de lattts en !rtna. Dtoo ... abusivemnt "civltre C..st1n", ee 
a:>d.Ue est ea !alt lsau de la ariae a.atrlcalne. ll wb91stera, anc pau de 
c.haa.gtMDU st ee o'est l'aaploi de :mttriaux h1putresclbles, Jusque d.on..s 
les onntes 19&0. 

De 1977 l 1~2. des ncberebes vart••• sent •D6e■ au Nin du S.S. F., 
qui a boutiaaat tout•• l de• prototypes ■au lande•in : "'lent•" tcba.uie 
articult>, "lrlane• <e.a.dre .. tallique> au "Toutankaaoa• <ureopbaga en 
poly•sur>. 

En!ln, ec 19~2. G.:U.U.&.CH aooorte un• 1Dnovat1on !otid.a•ntal• •n 
ad.Jolgoaat uoe se•l le plastique s~al-ria:1de au br.10.~.u,:i-3,,1,; tndL tioaoel. 
As.3:oeUe l un duvtt 1otchl, cette eivitn "T.S . .l.'' en actu,lh•nt la plus 
per:'or!l.1.nte du march,: 

CoaJoich•nt, dts ,:;1vitr•• t:p4ei.iles pour le transport w~q•a.tique eo 
si:ihon soi:it ~••• au ooint : sac tt.4~be an a6oortne, •l.l.borf aa 197-' et 
fie?°!..:tiond depu!a 34..Ds I calHon ri!ida t"!=•r°otta"), dont 1.e prototype 
es't •n cours d'••sai,. 

Par ailleurs. la S.S. P traoratll• sur un utala..s eoquille 
d' !:mobi11sotlo!l adapU a.u .silieu souter:-ah. 

11 I. - LES &CCIDEJTS o! LES SAIJ'/ETAGES 

!'epu!1 l• elassl~\:a '"Sp,flilologie et 21tdec1ne" de J.FE.JIES publt.\ en 
1~5 C 17). un certah no&Ore d' assais st.stistlque■ au.r las accidents 
s-:i•Jt•rraic11 ont dtjl vu le Jour C2U {36) (111 127) ( 4J (2'l (161 (311, aals 
toua 011t p4-:ht par l' lasuCflaao.,::a '1e l•ur• bHH de do11nhs : alnsL. 
J. F!JIES ne dte que U i10rU de 1933 .l 1965 alors que nous an eoD.DAhsau 
61 ?OU:- la ::llme ptr~oda. 

Souelau:x de rtu-nir u.n ~xi au.a de docuantatiaa ■ur c• sujet, le S.S. F. 
a riuni d.aillS un. Uebler 1DforMtl<1ue tou.s las tvtne•n.ts ponenus 4. sa 
.::onn..,.isaa.oce : ce travail a d' abord ·u4 a.m>rct par !. DUi:AJD, pui■ pou.rsuivi 
p.s.r A.L.UGO:LLE at D.XllTtlEZ Jusqu'en 1987. Jt'..al!>.eu.reuse:ant. ce prei::dsr 
1nvH1.utr• c:o~nait encore trop de lacun•s : 1l recen.sait 369 dossitTS 
,i'acc1'!e11u n 551 •ictlas antr• 1900 et 1945, alor-s -;iu• oous '.:ODE14i■s.cu 
auJourd'!l.ui 782 dossiers et 1390 victi•• pour l.:i •• p4r1od.e. Jaus ovons 
personnellemat repris eutitre•ot eette ttude de9uis un an. sur '1•• bases 
nouvtll•• : exi,loltation d•• orcblves S.S.F. et de tiotra d.ocu•ntation 
person.Delle. dt?Outlle•ot de la litUratura sp'1tologique •t d• la pre~. 
eoutaeu avec de a:ilt1ples into r•teurs que oous i1e 90uvou cl ter taus. •1• 
~ le■q_t:els DOU.S re•r~iou partlcuHtre•Dt D. Ul)U, E. DE VlLICOO"iT, 
C. OODELlJ, P.DOiE?.lli! et X. Utri.ES. Jou.a a.vans aiul r6uni plua de 900 
dossiers d'aecideou ou d' 1DterveotioD: ,;h.aqu• dosalar eo.a:porl:• d'ua• pa.rt 
una fiche shrpll!lt• saiste sur ordtnataur, et d'autre par+;. 1.:opie des 
docu•nts parveaus A t10tre coonot■saace <C. I. d' 1DtarveDt1on, articles de 
pnsse, cou.rriers, etc ... >. C. travail, qui nous a demand• plusieu.rs 
:U.lliers d'heurH. ae prttand pas •tr• eUAustU, •is se Hut l• plus 
,:0110let oossibl•. dans les Hait•• des bonnes vol011tts sollieiUes partout 
en France... -

lotn 6tud• porte sur tau, 1,, ,1cctdtPtl sout,cC9l91 pu 1DUC7 1Dtl0°9 
di! spt1♦9-<S~O'l[l 1U[Y4RUS fQ t'[!lDCe QU .sya9t ,.09'cl[9♦ da5 ;,[3R,.415 .l 
l ' 4tpq.--t[ 1:! 'qpv\tr 19\h.l .\ lu1n !~§ <ncn rec?!.uehH nr lH ,ivtn••nts 
aa.Uri•un A 1900 ant .l peine dlbut6 : el le D' ant receDS6 pour l' luu.nt 
qu' une •lqtoina de eas 4-puls le IVI I•• Stiel•>. &ll• •• appule sur VD 
catalogue de 931 doaieN d'accidents ou hterventiou, nlatl!s I. 1743 
vlctl••• pour la p,rtode eoutd•rh. Ce■ nom.brea preuent uoe valeur 
statistlque. dont aous a•oa.s pu tlrer uo -::er-ta.in n011bre d' lDdleotions 
rtsu_...s ci-aprt,. 

3. I - CBIIOIOLOGIE (fig. I> 

101 'lt .:itls<:iqt:11 port•nt •ur 931 c .:is ncends •n ~ us, soit lV. ~ 
+:J.Si' s n ea alyenoe 

Jusqu' l l.i !!o. tie la Z...:onJ.t •iuerra :ion"1ial•. l'a1.:el'!iu1t r-•stt rar-• : 
zo -:.u r.:ends 1e 1?00 1 ~9U, .a!": 9, 4 ::.3.s,an. Xais 4 Nr.:ir '11 .:,94~ oo. 
•:0n.1ut1 u• dk::lla!• '1u ~abn d'.scc!dttlU : 3&4 -:as dt il)4'5 4 1937, 5011': 
21.5 caa.t.ui. Ce !al":. -.s't •n rahtion i•ldaau ai.r&e l'essor Je la pr,1tl~ue 
1:?41:,olo5iq1.• :ian• ! '~pr,s-suarre. 

:•;:-1,1~~ ~'tt'5. :a !r~W~•:e ies .1-:.:1-!ents pror-•sse :oot!oOJal!emot, .svec 
.:feu.x pb.a.ses d' ac:tltrot!c:i : 

* tli• ?ass.a i' •m• s:rye~ne '1• .\ ,::as/an •ntre 19-45 •t 1~9. l 12 eaa/'aa 
•iatis lH ar.aMs l"'I)· ,poque oil la population sp61'olo~!qtJt s'aci:rott 
:iotabl••nt. 

r nouvelle !1.tUJM de la !rk,:.nce i oa.r":.1r des sun4:es 1971). o1l on oasse 
A IJ.tle aoyen::i.e ie 2? •:,J.5/u <:.974-1979> p\lt, .U ,:,u.tan <l?e0-47>. En ai!tt, 
-::'Ht 1'6po~•J.e ell !.•• te..:h.Diqu•s 1ur corde pro110queat UDe be.Dali•HioD ..tes 
3Taod1s •xplor&Uozu:, et ccukut:.veMnt uu '"d6aocr.s.t1sat1ori" de la 
i;,Utologie, ce 1•Jl a. n pas HD.a un a.c1.:rot ... •nt de• eccidea.ta. 

IA pie oburvt d.a.DS ~•• annN• 1979-lC)&l earr..-oaM & u noX>re 
'i:X.:aptionnel~em?lt U••t d.' .suto~oun •1gu.Us l D.otre .s.saurnce, .iiors 
qt:• dau les aoDH• •otsina, cnu doeuaatation. ne nau:s est pas parftnu. 

Oot 6tude ~hronologique MMe sur le ilOabre 4es 7tc-;1•• ~o.t:-e i.m• 
4volut1ou identlqua <1901) A 1")44 : 0, 7' •lctl•lan - 1945 I 1~9 : 7, S 
vi.:tlMa/ao - 19'150 l 1969 : 245. 3 •Letta■ / an - 1970 l 19?9 : 40, 9 
v1-:':1!11a/aD - 1980 A 19&7 : 76,2 •lcUMa,'u>. 
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Fig. 1 : Hombre de cas reeenaes entre 1945 ot 1967 

3.: - u:x:urs1t:01 U!J.2> 

0.. ~900 1 1983, an 1.!ooll.bn 3?5 .sc.ci,i~u-.;a r6~ut1;; sur '30 dA~r-:o!oents 
!no.~:als, sux~u•ls 1'aJouh11".: ~ -:as s1..r7eDus i l'4tr,1~r. 81s aya.nt 
•:oo,c•rn6 Us vlct!::as ou de,i MUVH•ur3 fnn~L3. 

On 1uan Jtt acc:lde11u !"'!-:~uses :ae sont ,rodults ians l d6?4r~el:!ll?1.':s 
; aTJh2!1t : Daubs C9~ -:.1:3), IUr• (7'5 ,:.,,s, •t Pyr6i:,,hs 1tl1ntlqu1s ,,so 
-::is>. 9u1t '1oit1a.r...:a::1111t.:.: :•~L4ut l.J. 1101':.U des :1-:..:1-ien,:3 : lo!s -:r01s 
f)fkad.a::iu. ?1U5 :a 3.avoia <49 ,:.is>. l'!rdtcha sit le Jur-.1 (,&'5 c .ss1. les 
.l!p,es-ltsrH1:as l 4~ ;,13} 9t l' !Lo <Zl5 .:as,. 

SL OD ¼tit!1~ : ".ln3lJR 1 l' 6-:!'!elle des rtglons. C!D :onst.l.U '!U,a les ?lUS 
tcuc)i'es sou-.:. lh4n•-4lpes <23 -;>, rrani::!ie-l"..v11t.i , M ";). :1141-?yrh:tes 1 1' 
~>. Proveu,ce-~':• ·i' ll'•ir <13 i>. I..u1guedoc-~0us3illon <~ ·u ~~ .\quitdne ,s 
~>. Les autr'!s regions soot trts ~u -:on-:ernees. · 

Si OD H limite awe '5 1eruUr•s .snnhs <l'M3-l?S3l, la l~~t• Je ?J011!!e 
~•g4re!leilt. 0:1. t-:-'Juv~ '1.s~:3 :•-,r.ifr-9 : ~t.ls ,:3 -:as,. !rit,:i:.e ,~3 :3.sJ . 
. \:;:.u-.'.br!-:!.:e-; •.:.";" :.n,. Z..1voh It~ -::as . ?wti:hs Atlu.tt~•Hs U5 ::.l.SI. 
;,u!:1 "Jiai:u!.e~t Rauta-•3,u'J~e. !.o"t, •J:ird. l'So!r~: H.3.ut~-S.i,;o!~. iur3. t:i:: ... 

On C02J)tage par noabre '1e victi•s donn• .tu !"65ulta.t3 trts ?Jolslns. 

NOMBRE DE SAUVETAGES 

(1900-1988) 

■ 
■ loO - 49 

= ):> - )9 

~ 20 - 29 

a 10 - 19 

□ -de10 

528 

c.tte r,part1tlon e■t lHe, blen ent•a.du. l la. loca llsation d•• gra.nds 
karst■, mh •us•i a ux pbta.oatn•'I de frfqu■ntattoa.. La ca.s de l a 
Pnn-:he-Co■t• •st s 1gnU1catlf : las cavitts 1 ■oGt aode■t••• -1• trls 
frtq_u■ntffs par Les ■p6Uologues venus de l a r4gion parhieue, du llOrd-est 
-,t;; de la !-tlgique, pour ,1ui ,:• -ut. h bnt l aport,1nt l• plu pr ocbe de hur 
do■1c1!• (3J. 

1Jaa a04:.7s-a d.i~dl!h ,Jes t7p,es d' .J.cr.ideou et '1.e le•Jr'3 r..susas 
?roba~l•s d•m.nd.en.!-t:. 'JD d6vdoppai:ant trop long d4ns l• r..1dr• ,ie -:et 
artir.l-1. Jaus puban,~s pr'>-:~l;:,,e2nt l•s r4:sul.:.1ti: '1e notr• i:tude 'llas 
"!iotlu.cc~". D.J.ns l'a.--:tenT:a, l• lecteur pour:-a se nport-ir ut!.l••nt l la 
bibllogn.phl~ ,:itH r.1-d.es.sus, •n pa.rticulie?" l' UT:ich .1• !>. :URTtlEZ C HJ. 
ai~1 1u•a llGS publi.:a:io:is :-kf!:!.ta; (ZOl (2!.l. 

Jous 30\15 L!.~tarou l. 1ual,;un; observat1on.s •i ' aa.nm>le, sur la p4r!.c,:ie 
1900-!?M. 

~s sc::tt,nu l•n ~!·u .f:-'MtM:to:s sor.--: les .:huus ' 41 ~>. iui c:i-: :fa!~ 
Z2 ~ du :::r,ir.3 et 57 : ~•s ~l-1ss-is. V1-f!1D9Ct -tas1Ji.f:a les bl~:.i~•s ~ •:rue, 
.j53.u:.at, her.>fr!.en-:•. at.: ... <26 ~:, qui oat taa 13 i d.s :mra -1t 12 i 
des blusl!s ; 19s e!J.IJUS '1• ?ierres <? ~l. qu1 ant falt 8 ~ d•s x,r-cs et 1~ 
~ -ie.1 ~lu.st, ; :.11:s s r.-:1d•nta '11 ?lOil.gia. peu nosbnu.x <6 U. Mis 
redoutabl•s puisq_u' ils on"t !alt 20 ~ -!es a::irts : 1•3 acci-!en--:3 
ob.'lsiolo5iques <1-tsions. oabisas, up:l:13:ies, et.: . .. > pour 6 ~ <l3 '.:. --ies 
30i-:.J H 9 I dea bles.Hsi ; ~ •• noyadtis ')Q. '!OU llbN: '2 I). ~ui OD~ !al~ 9 :. 
.!ii!,; 2:1rts ; uUin :es fauu1s a.i-tr--:~& •t divers t:11)95 ,j' .5ce!.dent;;s rar-@s. 
?<)'.lf :.o ; ,te3 cas. 

3. 4 - 'IICTI!ES 

Jos stat~st!.~aes por.•n--: :1ur 17:;3 p-enouas sa<:ourues -3n ~ :iu. so:.t 
19,, par an "3D a::iyea.a.e. 

?ar com:odi.:A, no1Js 3.von.s g6n.6r:ile~nt ,JU!ireoc:!6 trots i~t:•s 
t: 1900-1%2 (avant !a er4a"t1on J.a :a i. F.3. > 
t 1963-:9715 (de la crlat!.on ,Je la. F.f.S. A celle d.u S.S.F.) 
f: l977-l934 ldepuis la ,:r4atton d.u S.S. F. > 

J.4.1 - Xoyenne .1'4g• 

JolJ.!li avou hit d•s calr.u:.s a;ur les &74 vletims '1011t l'.i.ga nous H.i!~ 
.;onnu. Wu.r Age ~ye n pew- l.1 p,triode l?C0-19&8 est: J.a 25 .ins. On •-:on.st;ite 
.ita vlelll1ssemnt prognsait' : l a :m7tt1.n• d'.lge des person.nes sa-courues 
;,a55,e: de 22 aus 9n 19!50 a. 29 ans ea 1%7. lous a.'.J.vons pu m,t;ue ces 
Chi!!rn •o relation avec l' .1.ge zyen .its prat!q_'l4"3ts. cetta donn4a :sous 
it.S!lt 1Dconnue. 

I TYPES D' ACCIDENTS ( 1900 - 1988) I 

BLOCAGE (26 S) 

PLIHlEB 6 S 

FAIJS&S ALEl!TES + diven (10 S) 

11 n•••t pas ~u.r;,r•n.ant 1e constater qua le no3br,e de victi.:ies 
fj?li::i!n~s ~st faibh (1..:? ~ ia 1900 l 1~>. s.ic!1ant qua las !~i:c:e!I 50Dt 
1100r~-:a!res ~u Jain ies ?n-:iqua.?lt'3. Touu!ol3, b par--: qu'allas c-:cupent 
tan.i l au3mnter : elle ?4-SH -;ucces:J!.n•nt de 5 '\ <.1vaot l?.;2> ! ~ ~ 

Cl'JOJ-1976) pui.l 16 ~ \J.epuis 1977). Cetta progression sea.bl• plus rapiJ.e 
qua .:elle d.e la Ua1n1S4Uon d.e l'activlU. 

El HOIIIES 
~\\i ll]ffiS 

Fig, 4 Victimes d'accidents rt!portition hoomeo-femnes. 



3.4.3 - UpartltlOD aptl6olopes-D0D sp6Hologue• tfls.5> 

Oil coutata que prt■·· d'UD.e •tctl• aecourua aur trot■ n'e■t p&a 
•p'1tolosue <32, 1 S de 1900 A 1934>. 11 s•agtt ■ott de s•u tollbt■ 
for<:u1te•Dt 'll.11• un putts ouvert en surtac• <pr o•neur, b1Xberoo, atieur, 
etc ... >, soit de person.us av·enturffs sous terr• uu eoap6ten.ca et sacs 
4qui?9•Dt •d.aptia. 

La ?4Tt de c•• G01ll ap4laologuas teed l d J~uuer en nlaur relatlv-e : de 
-1-3 : 411.nt 1902, puls 34 : de 1963 a 197&, elle pH.M .l 29 ~ depuis 1971. tl 
taut M.AS d.ouh y TOir l'efht cl.a l' 1o!oratlou, at de la sultlplteatloD des 
struc:tuns d'accueU (clubs, centres de pleh-air, IUC, ate ... > qui 
per.:,1tte11t au a:T"aad. ?1Jbl1c uH pratlq_ue oceast0EU1.ella aucadrte, at dlm.10.utu:1.t 
le■ 1.?M:ursioa.s "MUYa~■-. 

Ill SPBLIOOLOOUES 
Ill NON SPE!LmLOOUES 

._ m YICTDl!S 

Pi&, 5 : YlctiJoee d 'acoidenta N!partt tion epflo!ologuett- non ap41,!ologuee 

:3. 4. -l - Hp,art:1Uon f6dlrh FFS-11oc !Adtr4s <ft3. 6) 

L.t. ?D,-ri:: des •lctl•• n'4ppa.r4:1na1:1.t pa• 4 la P. F.S. a-st eacor• plus 
laportacu : aur 1557 v1,uma '1apul1 19&3 lcrh.t1on de la !1.r.s. >, -Id~ 
seulamnt sout !ld6rtes, et 54 S De so11t paw •abna de la F.F.S. <rtp,artta 
an 31 S DOD sp6Uo1ogues. at 23 ~ ~p614ologues DOD ftdlr6s>. 

Le spauo-~ours Fran,,;.sl• Joua dooe uu v6rlt.abla n\le de senlca 
publ!c, dau la ••ur• oil plus de 111. ar,lt16 des peraolll:l.as secourues sent 
axt6rtaures A la P. F.S. 

OD note uu r6grtsslon. an nlaur relative, de ea aoabre de II.CD 
Udfrta. 11 P,HN de 61 1. <1963-19'76) A ,0 S <1977-19-Ml. C. hlt s•ezpllque 
par la di:ainutlon des •lctl•• DOD ap'1tologua• <•oir plus b.au't>. par 
l'acc:-olsst!:leDt des affectifs de la F. F.S. <de aclu an a>la.s de 
spll~ologuas pratiquent bore du cadre Ud6ral>, aala aussi par 1''1tvation 
du tau d'accldaDt6s au Hh. dll 111. F.F.S. 

Ea dfet, 1'6volutton coararta du DOabre des acctdents aurv111us awt 
!6d.tr61 et des affactifa de la F. F.S. a,ntn qua le tau.x d'accida1:1.tfs a 
sextuplt an 20 All■. 11 P,HH d.a 0, 17 S ID 19e9 (7 accid111.U■ pour 4130 
ftdlrta) a 0,97 Sau 19'87 (71 accideri,tla pour 7300 tld6rls>, a••c UA • xlau11 
dau las a11..11H■ 1979· 1~1. oQ 11 attalat 1,53 ~ <5, accldenU■ pour 3597 
f-ldlrt■ eo 1979>. Cat accrol ... •nt e1t prloccupaot, a't 11 convhnt de 
d4nlopper la pr6ffDtion, ea pa.rticuller par 1 .. stages, au NlD de 11.otn 
f'46rat1on. 

a NOOR!l m 
ml HOH IIDOlllll ITT 

.,..mncma 

f'1&. 6 : Victlmee d'acoidenta rlpartitlon fold4N!,,-non t.!d~N!e. 
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3., - COJSEQIIUC.S <Us. 7> 

Lt■ 1743 i-rsonua HCouru.s M r6par-tlsNnt , aur l'eueable de la 
p6rtcd.e 1900-19&&, an 216 acrts <12,4 S>, 561 bleaMa (32,5 SJ et 9C0 
indemaa <55, 1 S) . 

Sl OD COD9idtr• )ear 6YOlutloD da.ns l• tamps, la pourca.ntag• d•• aorts 
dl!l.inue forta•nt <1900-1962 : 26,3 s - lM:!-19'76 : u,i, i - 1917-19&8 : 8,6 
'I>, calul des bla■Ms auganta <1900-1962 : 2&,9 I - 19G3-19'76·: 27,7 S -
1977-108& : 36.1 U, ta111U■ q_ue -:alul de■ lDd•••s Ht variable <1900-1962 : 
46. l ~ - l'leJ-197& : ,1, 1 S - 1977-1988 : ,,.3 S>. 

Catte IYOlutlon nt alplflc..tlTa d"UA •ccrot ... •nt da la flab1l1tl du 
•Uriel et de■ tacll.DJque1, ca qol r6du1t la gra•ltl da• cou,Aq,utacea 
d' a ccident, bl•n qua ceur-ct eugaDtent an aa.bra. 

m m 
- SSf I ADIU HI mm OH 
~\\\ HIIINISIMTl~I 
~\\~ tlVllS 

P14. 7 Yictl.aiea d'accidenta : N!partitlon en a,rta - bleeet!e 
et in:iea,ea, et eauveteura correapondante. 

J_-~ - S&UVUEURS <Ilg.&> 

Lea H<:ours acuurralu IODt rhltHa salt par las sp416ologue■ 
14Ut.JHCOW''J. fqulpas iDfor.llea a'1ttl11t 1963, •llbres FFS dapuls 1903. puts 
.3SF r!epu!s 197';'), •o1t t.t.r l'3d:sl:ihtnt!on (po■pten. a•nd.srmu. -:a.s>. solt 
;ar ·1•• ~ulpes .21:.:tu s;614os • adal..ilst.r.ttloD. 

':D :01:.s;;~-o;a 'Jue : ... ,.:-4:-it1lt1a· .. •s ::-fo.llMQt, ff'.11'9, "1 ~ :h~ 'H~Our:.. Si 
:n 7 i Jc•J<:a ln -.::?'nt!-;::n· -,u l11-10.it .tHCY.:16■ l. l'.1cbhistrat!~D 12:? ~>. 
:es IF-iU-:>lOJ1lH ,:ouvrnt ?O ~ '14S 1Dt:U71!Dt!~D.S. ~•abi::iUt:-n!o::i 
1:1,' 1nurv!ent ..tult 11u1 iaD-3 7 ~ 1•• -:.ss. las 'l : resta11.t3 -it;i1:1,t; :--:td•vables l 
d!7trs 1auv1uurs OC,:a.aloDD,ls. 

: .. ?•Jh l~l)t), ls ta!Y...at.-:a es: il •.::i. .v.cr:>hi.Hl»llt de l.l -:oliabor.l~!-:>n 
-t:i:r• ,pt:-4:o:oir:•• 1: ..:o:-;,11 ,:;;u::!.:z•s. Xe!& le r-6!• ;ot:f ~ las 
•?ti-iolo&ue~ <patronr..6s par le S.S. :'. 11:,:uls 10 .ios, '1••ur• t'IHDti•l : 
?"!9!l o• ?eU: s.• falr4: un5 l'J:<, 'J': OD ;>9'.lt TIA"r·H!ar qc• :. .,,r!t.ibl• 
HPt:e ?U~ll-: ~1J' 11.a ,J,::ozrpline::i: i:ie tal: pas d.J,v.:,.n<:,1.3'l ?r111 an 
:Cni:.:!lnt:!c::i ?i1,r le• J'!!.311::ilstr.stlCD.3 :'J~Uo.tn. 

l'OURl,'llfl'MlES l SAUVl~TEUllS ( 1900 1900)! 

75 

,a 

4S 

38 

15 

i 

Pi&, 8 : CaUgorin de aauveteure. 



;,.~-/!! J. • .l. <19'60) : 3ul~e1';1.i !u C.J:U':.i ,at!o.ia: ,h S;6l6alo3!~. n~2, 

:z: J.Gi2CJ. ? . '1~5l> : i<::n du !•r coo.grts lnt-tr.»t!or..si de 
1;-ll,!oi.03!•. P:1r1s. :. !7. ?,2?1-202 

~11 !":CAT., 1; i1U•:::i:J. J.C. <:9-S5): au.iet:!l de :'b:io:ht1~a 
3~:~a:cg:!~u• J• l' !st, a 0 13, D. l~-'!O 

atvi.~!: ~~i~~!O, !. <1979, ; •:. 3:. h -:alloq1Je '!lH: ll\de-:~n• s;-4Uoi.o31Jes. 

{31 ~.l.Si::J, P. (1~2• : Sous le ?h.::ic~er. bull.3.C.!>l!CD, :,.•1. D.~1-2-4 
f'il -:.lS':'tJ, ?. U~3> : S~lr.;:,..:,1 :111b.. n•z, A-:--:•s du !t=iit - :o!l!:-ts 

Q.J.t!:u~ d• •!)tUoio3h. x.tlh.o <!?6:), :,.:a:02-.2ce 
i'il •:ASi:J, ?. tl'::"6'7> : SpUua.c3· ::1b.. a0 5, Actes du , • .:Iii! coag:rts 

na:io!lll: de ,~.tlfolcg!e, &rdu.ux ,1~>. o.31'5-31'1 
(31 t:.lSiIJ. P. ll?-63> : Sptlunc.1. bull.FFS, 0•2. p.27-32 
(91 C.LSTII. P. <1970> : S~lunca. bull.FFS, o•4, ':,.239-242 
( lCJ C"5TtJ. P. <19751 : Sc4'1UDC4, bull.r'FS, .. o.•3,. o. ~6 

0 
'l-:~l!l CHA.Bu!, t:. <197':") : -~rottes n Gouttres, b~ll.S.C.?.ir~s. 0~~5. 

- (!21 i:Ht!OL, B. <19.S~, •:oatribut!on !. l'hve!ltn.lr e sy4Uolo3icpJ• d• 
l'J.h, p.20 

(13) DJ.liO'J, D. <1973> ?FS Quol U ned. n~ll [ ::! D=l!J.U, A. 't803J : !it?iuai:-• 1u -.:14;,.sn•-llt de h. tordO!U
{ •-·• !IDCaEJi. 1. <19'0) : S.;>'lucc:3, buil.?FS. a-'2, o.'55-5'S 
[ 161 F.ll1ST, P. <1?&2> : Ws a~cldenu ■t lnctde?lts ea 1°'1'oloJ!.• 

<t!itH 3'deche. Jan,:y, ,'3 p. l · 

158 
?~ ;11 ?EJJ:a.5, J. <lfM,> : Sptltologl• •t :adv.ill• ttht\sa >ldecla.e, Lyon, 

{HSI r"ilt:SCJ. J.C. tl'1'77l: Sp4lunc.1. ~ull~FS . .i-'2. ?,<i7-:"L 
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~ .:.?! fltV:3CJ, J _ ,:. t !?-S~l : .3;=.al·Jt.:3. -:,u1 L. ~PS. :.•23, p. 11 
,z91 :=ilC:iOI. J.C. <1986) : S01l•o-H-:OUM si?'.boa. <ft post-•1??10:i, C.!. 

de l.i nncoatre late:rnatlonale. Fr4nc:..evll~•• p.20-29. 
(2ll FRlCBOI. J.C. <1967) : 7t• cona-r•• lnUrnattoul de 

-sp61io-se.:ours, Trlesta, '"Pre ;,rlnts•, 10 p. 

(2ZJ FU.SCI, J.C. <l9M> : Sp'1u0,:4, bull.rFS. n"'l, p.&4-&,: 
(231 GliGIJlLO, B. <l?-SL> : Sp6lun.:a ••-, a•L, Actes du 31• congrls 

:u.t10ul J• spU6ologl•. Xaneill• U9150>, p.&J-&5 
(241 GUtL:.AOKE. F ; IE200XIB, 0. <197!> : Sp416oloat• aodlflcatlon.s 

',lol031"-1:i~ ,1u cour'i de !'et!'or':. »H-:,11!3,1-;ioa des HCOur:J (tl:l.tg:e 
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ESTIMATION OF INFILTRATION IN KARST AREAS AS RELATED TO CLIMATE 

MAUCHA, La.szl o 

~i\Ct 

The method produces the •prir.d.ry value• from the correlation of 
the annual precipitation and annual infiltration totals.This meth
od giving too the above ci'imatologicc-1. data_- according to any ac-

Basic formula 

The principle underlying the calculation is the same as for the 
basic formula of the cumulative method (16), but allowance must be 
made here for the fact that the primary infiltration value is ob
tained from the mathematical correlation between the total annual 
precipitation and infiltration . In the cumulative method the dis
tribution of precipitation over the year is taken into account in 
the most general form by monthly cumulation, but the magnitude of 
the annual total precipitation is neglected. In the correlation 
method the situation is a reversed one, since the annual total 
precipitation is adopted as the starting basis. Accordingly, a 
special correction must be introduced to allow for the distribu
tion of precipitation within the year, but the correction for an
tecedent precipitation can be omitted. The basic formula of the 
correlation method is thus written as 

(mm/year) . (l) 

where the notations used for the corrections agree fully with those 
defined for the cumulative method (16), except for the distn.bu
tion of precipitation correction (K0 p>. 

Estimation of the primary infiltration 

The correlation between the 20-year precipitation time series 
observed in the years 196◄ -1983 at the J6svaf6 Karst Research Sta
tion and the yield time series of the Nagy-Tohonya spring at J6s
vaf6 durinq the s.ame period cnn he represented according to Pig.l, 
taking t he enveloping curves of the correlation points into con
sideration. According to the simplifying assumptions the total an
nual yield O of a karst spring equals the annual sum I of the in
filtrating fraction of the precipitation on the spring intake area 

Q = I 

so that the annual infiltration I is approximated by the parabolic 

equation 

(mm/year), 

where p = the annual total precipitation. 

The correlation points scattered about the curve of ~ re
present the relationship between the actual annual yields and in
filtrations influenced by the temporal variations in the water 
balance terms and the distribution of precipitation. 

The simplifying assumptions outlined in the introduction of the 
paper ( 16) describing the cumulative method can be adopted for 
practical considerations, since according to the observations a.ro.ind 
J6svaf6, round 90 to 9S per cent of the annual i nfiltration through 
the limestone karst are depleted from year to year. The rem~ining 
S to 10 per cent are, however, depleted in two years only , so that 
the lowest total yield from all springs in the karst area ranges 
around 20 per cent of the total mean yield, which appears as the 
permanent base flow. Allowance can be made for this fact. The orig
inal precipitation yield , or precipitation-infiltration relation
ship shown in ~ is therefore replaced in !!S..:1. by a parabola, 
the apex of which is shifted from the origin to the point on the 
ordinate corresponding to the base flow of +40 mm/year. The com
pensation parabola had to be transformed to one of milder steep
ness to satisfy the earlier relationship. The primary infiltration 
value is thus found in a more reliable manner from the modified 
parabolic equation 

IP = ~ + 40 (mm/year) 
3300 

C:stimation of the distribution of precipitation correction 

(4) 

The important influence of precipitation in the antecedent,veg
etation-free winter half-year on annual infiltration has been in
corporated into the calculations in accordance with Kessler's (9) 
theory, but with a different formulation. This correction is in-
tended to allow, on the one hand, for any precipitation in the 
first quarter of the year considered large enough to infiltrate 
without perceptible evaporation loss up to not later than snowmelt. 
It should express, on the other hand, any condition in the last 
quarter of the antecedent year favouring such infiltration.In oth
er words the question is whether the infiltration conditions dur
ing the winter of the antecedent year differred or not from the 
multi-annual mean? This correction is found from the difference 

(5) 
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tual water-nousehold sit.uat.1.'-'" - 1.n terms ot precipitation-, stor
age-, evaporation- and runoff. 

Thanks to these the reliability of estimations could be highly 
increased. 
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where Iw is the infiltration over the half year from Octobe!: l of 
the antecedent year to March 31 of the current year, while Iw is 
the normal infiltration during the same period . 

For the purposes of this correction the foregoing infiltratio n 
amounts can be approximated fairly on the basis of Eq. (3) as 

p2 _ p2 

!CDP :: w 2500 w (mm/year) (6) 

...,here Pw and Pw are the precipitation during the winter half year 
preceding the current year and the normal value thereof, respecti
vely. 

Estimation o f the storage correction 

This correction is estimated as described in connection with the 
cumulative method (16) using Eqs . (10) to (15). 

Estimation of the evaporation correction 

This correction is found as in the cumulative method (16) using 
Eqs. (17) and (18) given there. 



Estimation of the runoff correction 

It is possible , however, to improve the runoff component correc
tion KR,'' for years with •super• precipitation by subtracting from 
the equation of the parabola representing the precipitation: prima
ry infiltration cor relation at J6svaf6 shown in Fiq.~, the equa
tion of the straight line through the points Nmax an Tmax with re
f erence to !:.!9..:1 and Eq. (23) of the cumulative method (16) ,as il
lustrated in ~ 

The oagnitude of the correction factor ls thus 

K'''"' ___!_: - 0.172 P - 138 {mm/year) 
R 3300 

(7) 

.ihere P is the annual precipitation . As stated in connection with 
the cumulative method , the runoff component correction for years 
vith •super• precipitation becomes non-zero if the annual precipi
tation is in excess of 1016 mm./year. Only positive values of this 
correction are taken into account . 

The reliability of the method is illustrated in ~ 
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FIG. 4. 

ANNUAL INFILTRATION TIHE SERIES CALCULATED BY THE 

FORMER HE'n!OOS AND THE NEW CORRELATION METHOD. 

Estimation of the multi-annual mean infiltration 

Qwing to its inherent character, the correlation method offers 
the poaaibility of esti.m.ating the multi-annual mean infiltration 
~s well. This becomes possible by substituting in the equation 
correlating precipitation and primary infiltration the multi-annu
al 11.ean precipitation P for the annual precipitation. Allowance 
■uat further be 1nade for the normal evaporation conditions under 
the partlcu!ar local climate by introducint a normal evaporation 
correction XE. 

This is made possible by the fact that the variations in the 
other water bulance terms tend to offset each other and that the 
raean runoff {l to 5 mm) is small enough to be" neglected. 

The normal mean infiltration is thus expressed as 

-' p 
i + 40 t KE (mm/year) 

3300 

(8) 

where P • the normal annual precipitation and 

(9 ) 

with ts and t
5

j denoting the normal mean air temperature (15. 5 c 0
) 

in the particular area and at J6svaf6, respectively, while the 
magnitude of g 1s found from local data. As mentioned before the 

value applying in Hungary is 18 [mm/~~ar] . 
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SUBSURFACE WATER CHEMICAL MATTER- TRANSPORTATION VALUES OF KARSTIC 
AREAS IN HUNGARY 

l ZAPY, Gabor - JIAUCHA, LI..SZJO 

Abstract 
Three representative karstic areas (surfaces : 80 , 110 and 200 

aquare kilometres) were investigated tor one year duration, in 
terms of infiltration area versus chemical matter transportation. 
Discharges of springs were regularly recorded and also the changes 
of chemical composition ot the water infiltrating from precipita
tioD snd the water ot the spring. Several other elements ot sub
~.uctace ~ater circulation were monitored at the J6svat6 Research 

Introduction 

In Hungary - because of the deterioration ot the quality of 
subsurface water in the period o! 198) to 1985 - a r.ational 
checking became necessary, VITUJ(I got a task: to carry-out water
-quality investigations in three karstic representative areas !or 
a dura tion of at least three years . Within this pr ogra=e the si
multaneous investigations of the water-quality of precipitation-, 
spr ings and productive drilled wells in three karetic regions: 
Veszpr em, lliskolc and J6svato. On the base ot the collected data 
of checdstry the opportunity was given : to carry-out the compara
tive investigations ot three Hungarian karstic regions - in terms 
ot water-chemical ,natter-tranaportation. It has to be stated that 
the chemical analyses carried-out by ourselves and other labs did 
not always and everywhere include all the ~ost important consti
tuents. 

Characterisation of the representative areas 

The 200 sq. la:i area being investigated in the Veszprem karstic 
region (Bakon:t Mountains) was the so-called Tes Plateau.The over
whelmingly larger part o! the Transdanubian karstic region is 
built-up o! Uppert Triassic (11orien) dolomite. The karstic rocks 
are in several places covered by younger sediments. The rocks be
ing the aquiclude (the base of erosion) are to be round at the 
south-eastern toot or the plateau: outcrops or ~ i~urian and De
vonian slates. The area is important because ot the industry of 
it and before the intense water-production of the bauxite- and 
coal-mines and waterworks about 20 large karstic springs did yie!J\ 
water here. Most ot theae springs became alzeady dry because ot 
the significant drop ot the karstwater level . The Bllkk Mountains 
- Miskolc is the l argest city in the area - is the higher kars
tic region in the Northern Mountain Ranges. The plateau ot it is 
900 m high and is built up of lliddle Triassic limestone (Alpine 
tacies). Dolomite is only exceptionally occuring in the region. 
The limestone surface is in some parts penetrated by diabase in
trusions. A considerable part of the representative area is cov
ered by forest, and the ~ountain region is still in its original 
status . But in lliskolc and in the valley ot the Saj6 River - that 
i s the south-eastern part of the mountains - important industrial 
plants are to be found. The area ot the region investigated is 
111 sq. km and about 50 larger karstic springs are known within 
it. The thizd representative area is in the J6sba!6 zegion - and 
like the Bllkk Mouniains also in Northern Hungary, It is part of 
the Gomor-Szepesi Erchegyseg, that is the southern end of it. The 
mountains are built-up !rom Middle Triassic limestone and dolo
mite formations - that is the 400 to 600 high karatic plateaus of 
it.The aquicludes are: Lower Triassic (Campilien) slates and Sei
sien sandstone. In the area 25 important karstic springs ere to be 
found. The area is relatively far from larger industrial regions. 
The by agriculture used areas on Pannonian !01;n:a tions in t he sur
roundings ot Aggtelek are contaminating sigDiticantly - through 
watercourses running into mvallowholes - the subsurface water re
sources during flood-time. 

Waterhousebold characteristics 

The characteristic data or waterhoueehold of the area are to 
be seen in Table I. In the areas representing 80 , 111 and 200 sq. 
kms - during the investigations 6)6 am, 729 and 740 = annual 
totals ot precipitation were observed. Prom the total oz spring
-discharges and their ratio to the total amount ot precipitation 
fallen onto the catchment areas the areal specific discharges be
ing characteristic - were calculated, and the f ollowing resul ts 
were obtained: 4.8 to 6.2 1/sec/sq. km and tor the annual infil
trated water resources 15) to 195 mm/year. 

Quality ot precipitation water 

Sampling of precipitation was made by using open samplezs . In 
the surroundings o! Veszpzem and Miskolc chemical analysis was 
made !rom mensual average-samples,and in J6sbat6 after every sin
gle occurrence ot precipitation. The two different kinds of meas
urement caused difficulties in the correlation ot the data ob
tained, especially in the case of pH and acmonium.The annual mean 
concentrations measured on precipitation samples are to be seen 
in Table II. The mattez-content concentration having fallen onto 

Station (11. Hungary) • 

The values ot subsurface denudation (without organic C1Btter ) 
was: 58 to 71 metric tons per year per s~. kilometre in the three 
representative areas . The amount of nitrogen and its derivates 
originating from precipi tation and infil trating into the karstic 
rock-masses changes between 0.9 to J.O metric tons per year per 
sq , kilometre. 

the representative areas with the precipitation 1n one year was 
converted into mean specific ion- transpor tation (kg/year/sq.la:i) -
in Table III. By such means an opportunity was given: to cocpar• 
on one hand the analysis results ot precipitations and dischargee 
ot springs , - productive wel ls and on the other hand also the re
sults ot the different areas . 

The above transport val ues are the values or amounts ot th• 
product ot annual total precipitations multiplied by· the annual 
mean precipitation-concentr ations divided by the factors ot the 
catchl::ent areas . The calculation ot the weia)lted averages ot sin
gular precipitations was ~ot possible, because of the saoples be
ing taken by different oethods. ibis is also ot calaettect on the 
reliability of the calculations. 

:he da:a of the analyses ~••sured at the singulaz occzometers 
were extrapolated onto t~e total area of tte catclment areas in
vestigated, The ion-trar.sport ot the precipisation waters ge~ting 
i.~to the karst was calculated on tte base of the proportions of 
the intiltzation perce~ts bei.!!g deri~ed !zo~ the data of the giv
en years (Table I. and III.). 

It is seen fro~ the Teoles II. e.,::d III . that the quality of 
the precipi!atio~-waters of ~he ereas investie;:ated shows co~sid
er&ble differences. These di!!erences are r::a.1.:::ly caused by h~ 
1.!r.pact. In the regions of ~is~olc a&d Veszpr6□ - because of the 
large i.'ldus~rial plants existing in the areas - are of high coi:
tBDinant-ir.atter concentretion (cca . 100 ~/lit.) . In the region 
of J6svaf6 karstic area - siDce it is alr:.ost totally free of ht 
ir.en ir.tluence - the dissolved c:etter conten, of the precipitation 
\,ater is only about one ttird of t~t o! the other representative 
areas (cca. JO =g/lit . ). ~he average ot the data measured in Jos
vafO is closest to the ~eans ot the =easure$ents carried-out bi 
open sanplers country-wide (Table II. ). 

~he ra tio of the singular constituents does by far r.ot show so 
signitic,u,t deviations. ).t all the oeasuring stations the follow
ing constituents are to be !ound in the highest quantities:hydro
gen-ca.rbonete, sulphate eLd nitrate-ions. ~he occurrence o! natu
ral- and contaminant c:.atter ot precipitation water can be consid
ered as equal in a regioz:al sense. But the quantity of singular 
ions ia depending on local huoan il!.pact. Most probably is this 
the case with pH, e=oniuo BDd nitrate ions . In the J6abato r e
gion is the value ot pH close to the original r.atural ones (5 , 5). 
In tte industrial areas the higher amounts of pH CM be explained 
by the existence of a higher content ot Ca and Mg-ions in the air 
ot cities. The ditterent nitrogene forms occuring in the precipi
tation are also reflecting local influences. Above forested areas 
a=oniw:i-ions are reaching higher values in the precipitation, 
wcile atove the to""1s tte nore oxideted tores ot nitrogene will 
occure . So it can :e supposed that the higl:.er ammoniuc concentra
tio=s of t~e gree= areas ere o! natural origin. aut tee higher 
a=ounts o! the other r.itroget in cte:rlcal coc.pounds has to be con
sidered as hw::an i::!lue~ce. 

·,'later ouelity o! s:>ri.ngs and prod~c::!.ve 'Rella 

The weighted - with t~e discharges ot the springs and wells 
weighted - mean coi:.centratio~s of the representative areas are to 
be found !.n ~able II. ~he nean specific ion concentrations cal
culated from the above values aze given in Table III.Since in the 
representa~ive areas only the data o: the cost icportant aprins■ 
and wells were available, their values were considered aa valid 
for the to~al area ot the represe~~e~ive regio~s. The cean valuta 
ot water te=peratures (11 to 1) c0) are indicating differences in 
the hydrogeological- a=d cli::atological co=ditions. The mean ot 
the pH values were the saze in all the areai:. The amount ot Ca, 
la!g-ions - chaz acteristic for karatic waters - was by one order ot 
=gnitude higher than the total BDount ot all the other com
ponents. The lowest values were round in the J6svat6 area, while 
the highest one in the region of Veszprec. ,J.ong the investiga
tions also the quotient of the total hardness and carbonate-hard
ness was checked . It ia known that this valUP is in pure karstic 
waters between 1 .0 to 1,1 - because ot the very close stochi omet
ric relation. Thus it turned-out to be a very good ceans in ca1e 
of water transports from non-karstic catchllents - it is the de
tezcination ot mixed water quality - by using the above, so-cal-
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Nater-hou■ehold data of karstic representative areas 

waterhouaehold elements Vea~pr4!:m Miskolc J6svaf6 
(1984 .04 .01.-1985.04 .01.) (1984.04.01. -1985.04 .0l.) (1983 .04.01.-1985.04 .01.) 

Haan values of two years 

Catchment area (sq.lull) 200 111 

Total annual precipitation (Jim) 685 729 

Precipitation falling onto the 
catchaent - as di■charge 137 81 

(10' cu .m/year) 

Total of all the springs and 

well-discharges uo•cu .a/year 37 22 

Specific discharges as total of 

the springs and wells 5,8 6,2 

(1/aec/sq.lull) 

Infiltration percent (1) 27 27 

Infiltrated precipitation, 

total (mm) 184 195 
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led "tardness quotient . T:h.e !ia-, K- , Cl end S04-ion content 
the spru,g- and well-produced waters ·•as again l!laldl::al in 
Veszprec region. 

ot 
the 

Accord!AA to our invest!gatiocs the nitrate-concentrati
on on the spring- atd well-water having been analysed was inde
pendent !rom the nitrate-content o! the pr ecipitation water in
filtrating. 'i'his is a !act, in spite o! the erperience that the 
concentrations ceasured in precipitation and springs were sici
lu. 

This is based on the !act, that the results obtained with the 
J6sva!o lcarstic lysi=eter - in teros of water quality - t!lat dur
ing the seepage of precipitation water >,hrough a JO cm thick soil 
layer: the acount ot nitrogene compounds will decrease very tast . 
This was also proved b:y the transport investigations further-on. 
The cean total nitrogen- content of the spring- and well waters 
was a.lcost the double o! that o! the other two representative 
areas. 

Balances o! matter 

In the Table III a.re given values the ion-transport changes be
tween the lcarstic surface and the karstic springs . For a.ll the 
three karstic regions in ques~ion the ~•an annual values ot spe
cific ion-transports are presented (in kg/year/sq . km) . The con
stotuents not measured within the time-span of the recent inves
tiga :tons: these values were substituted by the averages ot form
er ~easi,recents, taking into account the equilibriu,n of anions 
and kations. Thus a total i!!laga could be aquired on the trans
por t of the most i.tLportant chel!li.cal constitutients of precipita
tion , 8.I!d the waters of springs plus productive wells. 'ille dla!ges 
of the ~•an specUic ion-transport were calculated !roe the dif
ferences of the infiltrating water and the waters ot spr ings and 
pr oducing wells. 

Karsac denudation values in Hungary 

The originally enviroru:,ental pr otection-aimed representative 
area i:lvestigatiocs otter ed en opportu:,ity tor the investigation 
of the characteristic karstic denudation values in three dit
teren~ ks.rstic ueas ot ~ungary. 

Accordil:;! to ?ig . l we consider o,:u:y positive transport are 

CHANGE OF SPECIFIC·IONTRANSPORTS 
FROM THE SURFACE 

TO THE SPRINGS 

PlllQ PITAl'Qf PMCl,,TAl'Qf PMCl,,,ATION 
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,,o.t 

coneldered as part of karstl c denudatlon. Tr.ese are thus the Ca- , 
Mg-, Ka-, K-, HCOJ- . Cl- and S04-ion,s transports , which are -
slnce of thei r increaa ing values - for sure dissolved froo t he 
aoll or the karstlc rock- masses . Since it is a fact that ln the 
karst ic catchment areas investlgated the Na-, K-, Cl- , S04-ions 
getti ng onto tha surface not via preclpitatlon is neglig i ble . To 
the contrarT of these the transp~rt of nitrogene- compounds have 
to be consldered as contaminants getting throe.gh fr~:n the sur-
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face and being of ~an-oade or1g1n. T~is is 3lso con~i~ed oy 
the fact that their values are sho,.ic.6 nega.~ive tr3nsport d1f
terences in most cases . Because cf biocheotcal- and phy3ic3lin
teractlons are the nltrogene CO!npour.ds elther being consu.ned or 
reduced to nl trate . According to ou..:- rec'?nt k!":C',,l~dg?: Fe 3.?:d Mn
-lacs are of orlgin iro~ the rocks, their qug~tltJ i3 hardly 
ceasu.rable - thus we do not deal ·,,1th their t:-ansports . Decause 
of the above can ~a- , K- , Cl- and S04- ions also con3id,red a3 
part of karstlc denudation - es reflected in 1able IV. 

Values of karstic denudation in Hungary, co•puted on the base of 

■ean , specific ion- transport data 

Tabla IV. 
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For the calculation o! the values of karstic denudation the 
toroulas and ideas of Balazs (1) 1964 were used. On the base of 
these the results could be related to similar co=pu:atior.s car
r i ed-out in other parts of the ',Yorld. Proo t!:e 4:aOle i ': is clear, 
tl:at traditionally only carbocates transponed to =ean speci!ic 
ice- transport values (Table IV, 5th line ) are larges~ in the 
Veszprem Plateau, built- up mainly of dolooite . ~his is e%plained 
- accordi:lg to our opinion - not because of tee better solubility 
of dol omite , but it is a consequence of the fact , that 1!l dolo
mite in a.=.d on a specifically cuch larger surface oi ~te rock is 
dissolvir...g action active than in 11:es~one kus~s. 

This is because dolomite is in its full space cor.d.,ctir_g ·.,a
ter , while lil:!esto=e are onl:y producing the sace effect only 
a.long t~e ::ain s:rstem ot Joints (discontinuities) . ~he conJectur
al denudation surplus derived, froI!l ?:a, K, Cl , 8.!ld 304- ion trans
port act,_;ally- does t:ot significantly Ch8"6e t!le dec•~ds:ion-pro
portions o! tha representative areas (6th line). Pres=!:.;;; or.as 
too , tta~ in the total of de~udation also surface erosion pla.:,s a 
rol e (oalazs - l - ) - beiI,g about 20 % of the det:udation o! the 
depths - proportions do still not change signi!icantly-. 

But accordiJ18 to line ll it can be stated, tr.as the speci!ic 
denud.atio:i values '/!!.lid for precipitation: are still ~hi! largest 
in the ·reszpre::i - dolo:nitic - Plat eau. 
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CLIMATIC CUMULATIVE METHOD FOR ESTIMATI NG INFILTRATION IN KARS T AREAS 

NAUCHA, Laszl o 

~ 

The method• presented are able to deteraine the annual infil- • 
tration - on the base of the mensual precipitation and the mean 
temperature& of the summer months. The method produces the •pri
mary value• from the sums of mensual infiltration values . 

The calculation takes into consideration the vield data of a 

INTRODUCTION 

In any karst area the total actual yearly infiltration ls under
stood as the fraction of precipitation which finds access to the 
interior of the karstified rock within a year throJghan extremely 
large nuo.ber of entry points on the ground surface . Obviously this 
a.mount is impossible to measure at the aurface, so that annual in
filtration is defined instead as the amount of water that is equal 
to the total annual yield of all springs in a karstified lir.estone 
region ~ In fact, the reservoirs in limestone rocks are depleted 
annually to 90-95 per cent of their volu.ce, the remaining 5-10 per 
cent being replenished in part by the residual flow from the ante
cedent year. For this reason the following simplifying assumptions 
can be adopted without introducing any major error: 

l. All precipitation water infiltrating in a karst region emerges 
as spring yield. 

2. The total infiltrated amount of precipitation in a particular 
year is depleted from li.JDestone karst uver the sa.me year, where
as from dolomite karst it takes round two years . 

J . The methods proposed for estimating infiltration in lUestone 
karst areas yield correct total annual infiltration amounts in 
dolomite karst areas, too, but these latter agree with the cor
respc,nding annual total spring yields in the area when cc:ns1.c!e.r
ing the multi-annual mean values only. 

The infiltration coefficient in karst areas is found convertion
ally from long records of precipitation gaging and spring yield 
measurements. The high costs associated therewith have, however, 
focussed vorldwide interest on a.nalytlcal methods using climatic 
data for esti.aating the magnitude of subsurface runoff. 

To our knowledge no method has been proposed so far for esti
mating infiltration specifically in karat areas, but several hy-

drologists are known to deal with the estimation of surface runoff 
in mountain areas. Approaches based on evapotransp1ration have been 
developed by renowned scientists, such as e . g . Thorntwaite (23) and 
Morton (17). In Hungary the problem of estimating the surface run
off in mountain areas was solved by Nov4ky (18) in 1985 starting 
fro■ the climate-runoff relationship. 

In the international literature Kessler (9) was the first to 
publish in 1954 a method for eatinaatin'g'Tn'filtration in ka.r&t areas. 
Having recognized the fundamental importance of precipitation dis
tribution in controlling infiltration he has proposed a method baaed 
on the •critical precipitation percentage• using the ratio of 
precipitation depth over the first four months of the year to the 
total annual precipitation corrected for the precipitation in the 
later part of the antecedent year. The method was calibrated 
againat the actual infiltration a.mount obtained frc;i:n the precipi
tation-yield relationship of the intake area of Tettye-sprlng in 
the Kecsek karst area. 

The relationship between the drip yield and precipitation de
rived from 15 years of cave observation• in the BUkk Mountain has 
lead BOcker (2) in 1965 to the conclusion that higher infiltration 
ratescanoccur not only in the first four month■ of the year. For 
the sum of evapotranspiration and surface runoff he has introduced 
the term •11m1t precipitation•. In his method of estimation the an
nual infiltration was composed of the quarterly infiltration to
tals, calculating these latter as the difference of the precipita
tion depths and the limit precipitation. The quarterly limit pre
cipitations were introduced with a constant value. For estimating 
the realistic values he has developed a aethod which wa■ much sim
pler t.han that of Xessler . 

Csepreg1(4,l3)adcpted in 1987 the approach of Thorntwaite and 
Morton or estimating infiltration in karat area.a . From the monthly 
totala of precipitation and soil moisture he subtracted the sum of 
t.he aonthly mean evapotransplration and the maxillum moisture capa
city of the soil. The annual total infiltration was calculated 
from aonthly precipitation and temperature data, without however, 
calibrating the method for karat areas. This ls the reason why he 
obtained infiltration values varying between wider limits than the 
actual ones . 

The earlier methods have produced reliable results under normal 
precipitation condition■ alone and tended to over- or underesti
mate infiltration under abnormal ones. This ls attributable to the 
neglect of some of the relevant factors. The new methods of esti-
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karstic spring and the twenty year record of a piuviometer in the 
Jdsvaf6 Experimental Area (N. Hungary), in the form of a yield
-precipitation corr elation . The above method differs from the 
former ones in: giv ing the a.bove clima.tological data - according 
to any actual water household situation - in terms of precipi ta
tion-, storage-, evaporation- and runoff . 

mation were developed by analysing the water balance and the hy
drogeological conditions, further by exploring the actual factors 
involved. The 20 years long relationship between the precipitation 
time series obeerved at the Jdsvaf6 Karat Research Station (the 
Aggtelek. karst area ) and the yield time series of the Nagy-Tohonya 
spring registered from 1964 to 1983 was used to estimate the annu
al infiltration in karst areas from climate data alone with a re
liability surpassing that of the earlier methods. 

l. THB ClllltJLATIVE METHOD 

The basic formula 

The principle underlying the calculation la identical in both 
aethoda . The annual infiltration la controlled decisively, beyond 
the annual precipitation depth and the distribution thereof within 
the year by the changes in the various factors, involved in the 
water baiance . The basic formula of the cumulative method of esti
mating the annual total infiltration takes accor.:dingly the form: 

I • IP ± Jtp t. Jts ± Xz - KR (ma/year) 

where I • the total annual infiltration, Ip :z 

infiltration in the year considered, includ1ng 
the actual cllllatologlca.l elements. 

(1) 

the primary total 
no correction for 

The variations in the vatcr-b•lanc• elementR are allowed for by 
the water budget corrections: 

Kp • precipitation correction, Ks • storage correction; XE • 
evaporation correction, KR = runoff correction. 

Estimation of the primary infiltration 

Prior to having recoqnized au.bstantially the precipitation 
spring-yield relationship at Jdsvaf6, the primary values of annual 
infiltration had been calculated relying on the regularities ap
pearing in the multi-annual aeans (Fii. l). The actual annual in
filtration ls, however, composed of e ementary infiltrations fol
lowing each precipitation event, which depend on the climate ele
ments prevailing . Asswaing monthly infiltration as elementary, the 
primary value of infiltration Upl is expressed as 

XII 
Ip • 1:I (Pml • 1ml) 

(2) 

where p
11
f = the monthly precipitation depth, 1111 • the multi-annu

al month y mean infiltration coefficient, 

The aulti-annual monthly mean infiltration coefficient Um> was 
calculated from the precipitation on the Jdsvaf6 gage and the yield 
and intake area of the Nac,y-Tohonya spring vith the equation of 
Maillot and Prine% I 141, 119 I a■ 

1 • 0ml r ml 1 ( 3) 
mi p mi ·Ac m.111 

where O s the monthly mean yield of the Nagy-Tohonya spring ov
er the p:!t 20 years (m1 ) J P111 • the monthly mean precipitation ob
served over the years at the Jdavaf6 karat research station, <i:> , 
Ac • the chacaent area of the Nagy-Tohonya spring (22, 7 .10 • ) . 

The monthly values of imi are shown in the following tabulation: 

Jan. Peb. Karch Apr . May June July Aug. Sep. Oct. Nov . Dec. 

o.u o. 10 o.68 o.s2 o.33 0.16 o.u o.u o.13 o.is 0.11 o.JO 

Aa a consequence of the given values of the infiltration coef
ficient imi the primary infiltration Ip include• the effect of 
precipitation distribution over the year, but regards any monthly 
precipitation as a source of infiltration, provided it la great 
enough . However, the primary infiltration approxi■ates the actual 
monthly infiltration fraction under nor11al water budget conditions 
only. 

Estimation of the precipitation correction 

Precipitation correction serves to make allowance for precipi
tation conditions other than normal. The value thereof is zero if 
the annual precipitation was a normal one, since it is defined as 
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the difference (6p) between the annual precipitation and the mul
ti-annual normal value as 

(mm/year) (4) 

where P • the annual total precipitation, and P • t.hc mean annual 
total precipitation. 

The quantity 6p is not suited to direct use as an additive cor
rection factor and the fraction actually infiltrating in a par
ticular year must be introduced instead. This presumes the knowl
edge of the eventual result of the calculations. Since this result 
is not yet available the infiltrating fraction in the year con
sidered (iQJ will be estimated from the approximate values of an
nual infilt~ation,(Iapp)-

The approximate infiltration fraction is given as the ratio 

(mm/year) 
I 

iq . ~ (SI 

l'he approximate value of annual infiltration has been calculated 
with due allowance for the departure 6p from the normal value. In 
~ a linear relationship has been assumed between 6p and I 4 pp· 
The· mean and extreme values of 6p and Iapp are readily determ.ih8d 
for any karst area. 

The figures applying to the k.arst areas of Hungary have been 
com.piled below: 

Mean Maximum Minimum 
(rrw/year) (mm/year) cmm/year) 

6 a +400 -220 p 
Iapp 180 420 40 

From the equation of the straight line shown ln Pig.2 

Ia pp • a, 6 • 6p + 180 (11J11/year) (61 

and thus in accordance vith Eq.(S) 

i • 0,6.6p + 180 

q 
(mm/year) (7) 

p 

The correct value of precipitation correction is thus expressed 
as 

KP • 6p• iq (aaD/year) (81 

Introducing the value of iq from Eq. (7) we obtain the parabolic 
expression 
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(mm/year) (9) 

for calculating the precipitation correction (Piq. 3), vhich repre
sents substantially an approximate precipitation-infiltration re
lationship. 

Estimation of the storage correction 

storage correction serves to take into account storage condi
tions departing from normaL The value thereof is zero if the aean 
total precipitation over the two antecedent years was normal,since 
it is defined as the difference between the mean value of precipi
tations over the two years preceding the year under consideration 
and the multi-annual norm.al value (65 ). In analogy to the precipi
tation correction (Pig. 3): 

6s • P_2 : P_l - p (mm/year) (101 

where P _
2 

and P _
1 

= the annua.l precipitation totals in the second 
and first years preceding the year under consideration. 

The antecedent precipitation conditions should be taken into 
account over at least two years, this period length being in fair 
agreement with the time during which the narrowest passages are 
depleted (storage drops to one-hundredth) . 

With due regard to the considerations outlined in connection 
with the estimation of the precipitation correction , the magnitude 
of the correction factor ls derived under •ordinary• conditions in 
the manner described there, i.e., the magnitude of the •ordinary• 
storage correction (KS) is found from the parabolic equation 

0,6 . 6; + 180.65 K5 • (mm/yearl (111 

p-2,-1 
of identical form (!'.!9..:.1), where P _2 _1 is the precipitation aver-
aged in the two antecedent years. ' 

In extremely wet, or dry years the •extraordinary• storage co
efficient (K$) values should be calculated, according to the ex
periences ga1.ned, from the full value of the difference (65 ) rela
tive to the nonaal value with Eq. (10) as 

KS • 6S ('""/year) (12) 

Extreme precipitation conditions ensue, whenever the difference 
between the annual precipitations in the year considered and the 
preceding year (AP) surpasses a given limit (llm. 6P). Under soch 
conditions very wet and very dry years follow each other, or vice 
versa . The situation was first described by Kessler (91, who ob
served low infiltration in a very wet year, while a high one in a 
draught year at the Tettye spring . In such cases, owing to the 
•double porosity• of the karstified rocks, there is time available 
for the full replenishment, or depletion of the high-capacity- lld.c-
ro-fissure netvork of the blocks enclosed by the fully replenished, 
or fully depleted ma.in fault system. Under norm.al storage condi
tions the time is too short for this phenomenon to occur, so that 
outflow (depletion) and replenishment fluctuate about the equilib
rium state. Under abnonaal conditions saturation, or saturation 
deficiency in the antecedent year may exceed the noraal values 
several tirD.es. This is the reason why this effect is added in the 
algebraic sense drastically to the a.mount of water infiltrating 
during the year under consideration. These conditions justify in 
part the introduction of the full antecedent abnormal annual pre
cipitation as the correction factor (65 ) .On the other hand, this 
high correction should not be inferred to mean that the entiredif
ference 6s will infiltrate. The effect of extreme precipitation 
during the antecedent year is in the case of large precipitation 
difference at least twice as high as the maximum effect of the mean 
infiltration over the two preceding years. 

ESTIMATION OP TiiE RUNOFF CORRECTION IN YEARS WITii 
"SUPER" PRECIPITATION 

P.u>.U.LL STJlAJCl"T Lt~E: . 

1
, 

'-......,.. 
Kji■ O.MO, - M3 .-.• _§ 

.· I 
~ .,_-

C'Qfp)OISATJHG STUIQl'T Ult'!.._ ~T',nu _.._ 

FIG. S. 

.+--~--~_...,.....,., ___ ~-~-~-~ ... ~--~-~ .... ~-Pl-,_/ 
ANJftlAL PKC'IHTA.Tleil 



Under •ordinary• storage conditions : 

AP < lim AP 

while under •extraordinary• storage conditions 

AP > lim AP 

(13) 

(14 l 

It would be mistaken to attribute a constant magnitude to the 
limit value of differential precipitation, since the information 
gained on storage conditions implies that this depends directly 
on the degree of saturation of the karst and indirectly on the nor
mal precipitation over the area considered, varying in i nverse pro-
portion with the latter. This is due to the fact that karstified 
rocks saturated to a higher degree are completely saturated by mi
nor precipitations already. In Hungary the limit value of diffeen
tial precipitation could be determined for the karst areas at J6s
vaf6 and around Pees town alone, since corresponding precipitation 
and spring yield time series were available for these only . The 
limit value of differential precipitation in the karst area around 
J6svaf6 was found empirically to be 414 mm at a multi-annual normal 
precipitation of 650 mm. The corresponding figures for the karst 
area at Pees town were 221 and 717 mm., respectively. The correla
tion between the limit value of the precipitation differential and 
the normal annual precipitation was approximated in Fig.4 by a pos
sible hyperbola fitted to these two corresponding points .Prom the 
hyperbolic equation derived the desired limit value is calculated 
as 

1.3 10s + !L 
lim AP = _____ ,c.P_'_' (mm/year) 

p 
(15) 

where P = the multi-annual mean (normal) annual precipitation over 
the area considered. 

The abnormally high exponents in the right-hand term of the 
numerator are believed to reflect the strong curvature of the hy
perbola. 

Estimation of the evaporation correction 

The evaporation correction factor serves to take into account 
evaporation (evapotranspiration) conditions departing from normal . 
The value thereof is zero if the mean air temperature in summer is 
the multi-annual mean (normal) summer air temperature during the 
year considered, since it is defined as the difference of the mean 
summer air temperature during the year considered and the normal 
summer air temperature at the J6svaf6 station . The mean tempera
ture in the area where the method was developed has been intro
duced into the calculations with the intent of taking into ac
count climatic variations not only over time, but also with loca
tion. 

The evaporation correction factor (KE) is written in the fol
lowing simple form: 

KE = (t
5 

- t
5
j) • (-g) (mm/year) (16) 

where ts = the mean, summer air temperature (c0 ) between April 
and September 30, tsj = the normal mean summer air temperature (CO) 

at J6svaf6 over the same period of the year; g = the temperature
-to-infiltration conversion factor, (mm/year/co] . 

Introducing the corresponding numerical values the foregoing ex
pression bacomoa 

KE = (t
5 

- 15,S) • (-18) (mm/year) (17) 

The conversion factor •g" is the change in infiltration caused 
by al co change in the mean annual air temperature.In Hungary the 
magnitude of this factor is 18 rom./year, as determined by the fol
lowing approach: With the data for the years 1950 to 1969 the annu
al infiltration values were determined f or the intake area of the 
Tettye spring at Pees applying the method developed on the basis 
of the J6svaf6 data without any evaporation correction. The mean 
of the 20-year yield (infiltration) time series observed on the 
Tettye spring was lower by 16 mm/year than the 20-year mean of the 
infiltration time series estimated using the J6svaf6 method . The 
mean air temperature was 0. 7 co higher than in the catchment of the 
Nagy-Tohonya spring at J6svaf6 over the same period of time. The 
numerical value of 18 mm/year was found by conversion to 1 c 0

, and 
is belived to apply to the summer half-year as well, since it 
amounts to 80 per cent of the result obtained. 

Nov.!ky (18) has found the corresponding value for annual change 
of surface runoff to be 19 mm/year, supporting the correctness of 
our calculations. 

Estimation of the runoff correction 

Runoff correction should be applied in karst areas to allow on
ly for rare surface runoff rates surpassing the normal values. The 
factor :,,ssumes normally the value zero, since surface runoff is 
triggered exclusively by a combination of abnormal weather condi
tions. The runoff correction factor (KR} is found as the algebraic 
sum of three component factors as 

KR = KR, ♦ KR ♦ KR,'• (mm.'year) 

where Kft := the runoff component correction for rrx:nths with •super• 
precipitation; KR, = the runof~ ,c,omponent correction for months 
with •extra• precipitation; Kk = the runoff component correction 
for years with •super• precipitation. 

The runoff component correction for months with •super• precip
itation (Kk) has a non-zero value if the total precipitation in any 

month of the year considered is more than twice as high as the 
multi-annual mean precipitation in that particular month . It is 
thus expressed as 

(mm/year) (19) 

where Pmi = the monthly total precipitation; Pmi = the normal 
monthly precipitation. 

However, this component correction is not included, unless three 
criteria are satisfied simultaneously: 
1. If the KR, component correction has a positive value. 
2. If the total precipitation in the antecedent month is greater 

than, or at least equal to, twice the normal precipitation for 
the month considered, i.e., 

pm-1 ~ 2 Pm (20) 

3. If the mean air temperature during the month considered 
('tm air) is higher than +3 co, i.e., 

tm air > + 3 co. (21) 

The runoff component correction for months with •extra• precipi
tation KR has a non-zero value if the total precipitation in any 
month of the year considered is more than three tioes as high as the 
multi-annual mean precipitation in that particular month . The ex
pression below must result in a positive number : 

XII 

Kji = i:I (Pr.,i -
( 22) 

No other restrictions apply. 

The runoff component correction for years with •super• precipi
tation (KA_'•) has a non-zero value in years with an annual total 
precipitat"ion surpassing 975 mm. In Fig.5 a straight line was drawn 
through the peak point of the precipitation-infiltration correla
tion (Nmax) for the Nagy-Tohonya spring at J6svaf6 and the cor
responding point (Tmax) of the correlation applying to the Tettye 
spring at Pees. An additional straight line was drawn through 
point Nmax parallel to the compensation straight line of the pre
cipitati ,n-infiltration correlation at J6svaf6, The ordinate-di
rei.;ced i r. tercepts (angle u) of the area included between the two 
intersecting straight lines are the runoff component corrections 
for years with •super• precipitation . Fr om the difference between 
the equations of the straight lines these are obtained as 

KR_'' a 0 , 680 P-663 (mm/year) 

where C = the annual total precipitation. 

(23) 

Only positive values of this correction are taken into account . 

The reliability of the method is illustrated graphically in 
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ABSOLUTE MEASUREMENT OF SURFACE LIMESTONE EROSION IN AUSTRALIA 

SMITH, D. I. - GREENAWAY, M. A. - SPATE, A , P. 

1. INTROOUCTIQJl 

oesioned to •easure the lowering of bedrock 
surfaces over ti•e directly, the ■icro-erosion aeter 
(H6H) was developed durino the late 1960s in the 
De:partrnent of Geography ot the University of Bristol. 
Construction and ■easuring technique were first described 
by HiQ"h and Hanna (1970). The initial aodel per■itted 
direct, quantitative values to be obtained over 
ni•latively short ti■e intervals, but the nUJU>er of 
aeasu1·ing points was li■ited. This led to the production 
of the traversing KEM by Hioh and Hanna: it is described 
in Smith {1978) and in detail in Trudoill. High, and 
Hanna (1981). A very large nuaber of points can be 

:~:s~~~d c:!~h d:p:~~1~:u!:r t:~e:i::i~~ ~:~i~:s~::::~ _ 12 

The usefulness ot the HEM for the deter■ination of 
~rosion rates and for studies of aicrotora develop■ent 
led us in 1978 to install ■easurino sites in the 
liaestone Cooleaan Plain and Varrangobilly Caves areas, 
Kosciusko Hational Park, New south Wales. The progra-e 
was extended by installing slabs of different li■estone 
lithologies fro• various Australian locations in a 'rock
garden' close to Carfberra where they would be exposed to 
identical cli■atic conditions. This account presents the 
observations on liaestone bedrock lowering up to late 
1988. 

2. }NSTRUMENTATION AND HETIIOD 

At each HSM site three studs were securely fastened 
into the rock. Bach stud has a heaispherical top of 
stainless steel on which the HEH is placed to obtain 
raeasurements. The sides of the triangle formed by the 
studs for all the sites described in this paper were 30c■ 
in length. The traversing HEH used in this work enables a 
large number of individual points to be ■easured at each 
site. The nuabers varied between about 25 and 70. It is 
important to note that where aeaaureaent point were 
subsequently attected by licnen growth that they wer~ 
omitted from the calculation of bedrock lowerino. The 
l owering rate at any individual site is the average for 
all the points at that site. Before aeasureaents were 
undertaken the HEH was calibrated against a stainless 
sleel plate. For si■ilar temperatures there was no 
s ignificanl change in calibration over the ten years of 
ol,s~rvation. 

The traversing HEH is illustrated in Figure 1. It 
consists of two parts. There is a plate with three leos, 
these are placed on the three rock studs at the time of 
11easure■ent. The second part co11prises an engineering 
dial gauge mounted on three ants. At each individual 
11.easureaent point the p1·obe of the dial gauge is lowered 
to the rock surface and the 11.easurement recorded. The 
dial can be read to 0.00025,na. On subsequent readings 
the HBK plate and dial gauge are located at the saae 
point and a new reading taken. The difference -b&tween 
readings is a ■ea sure of rock lowerino. 

2 .1 &rrors in Keasureaent 

These are discussed in detail by Spate et al 
(1985). The earlier readings fro■ the Australian sites, 
between 1978 and early 1983, indicated that bedrock 
erosion was saall and a study was undertaken to assess 
the errors in the method. Various types of error were 
investigated. Readings taken after 1983 were desioned t o 
ainiaise these errors. A11ple time was 4-riven for the 
instruaent and test plate to adjust t o field temperature 
conditions, observations were aade at si■ilar tiaes of 
the year under coaparable teaperature conditions and the 
nuaber of observations was r&duced in order to lessen 
probe erosion. 

The results of bedrock l owering reported in this 
account have not been adjusted for the various foras of 
error. However, tbe precautions taken, together with the 
ten years of record, reduce the proble11. There is no 
doubt that the HEM aeth od is satisfactory for sites that 
either have relatively fast erosion or where the length 
of observations is long. 

3. AUSTRALIAN SITES 

The sites described in this paper can be divided 
into two a ajor groups . The first coiaprise 13 HEK sites 
in the Yarrangobilly and Coole■an Plain areas of the 
Kosciusko National Park in inland New South Wales. The 
second group consist of 9 HEH sites, each on a differing 
limestone lithol ogy and collected from a range of sites 
throughout Australia. These are situated in a 'rock 
garden' located at an agricultural research station just 
t o the north of Canberra. At the rock garden differioo 
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liaes t o nes are exposed to the sa•e climatic regi■e. 
During the ten ye·ars of the experiment three sites at 
coole11an Plain were damaged or lost and, although early 
observations exist, these have been oraittt:d fro• this 
account. 

J .1 )'arrangobilly and Cooleaan Plain 

There are eight sit11:s at Yarrangobilly and fiv~ at 
Cooleaan Plain. Th11: 1·egional geology, oeomo1·pholooy and 
climate are described in Jennings (1972 and 1977). The 
sites are listed in Table 1. The majority ,Hit: l ocato;:d on 
bar~ limestone surface often with aicro- solutional for.ms. 
In addition there is a sub-soil site and four strea■ 
sites. The latter have the studs on laroe slabs of 
liaestone which are reaoved fro■ the stream for 
measurement. SBSCP (see Table 1) is at Coole11an Plain 
and is on the South Branch strea■ i-ediately upstreaa of 
a strea.a sink. RCCP is in a strea• located underground 
in River cave . At Yarrangobilly one streaa site is in a 
weir pool on Deep Creek (WPY} i-ediately above a stream 
sink. The last stream site is at a ■ajor liaestone 
resurgence locat&d at Hollins Cave (also known as Y46}. 

3.2 Ginnind_ega Rock~ 

There are 9 blocks o f li■estone, the sources of 
these and a brief litholooical description are oiven in 
Table 2. All of the blocks, with the exception of HGS, 
were collected Croa surface sites throughout Australia 
and are all surface weathered speciaens. Site HGS is 
fro■ a quarry and it is estimated that the face on which 
th& HEH studs are p ositioned was cut in 1976. 

1. Side and olan view of the micro-erosion meter. 
The model used had a leg spacinq of 30cm. 
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Figure 2. Erosion rates for the Yarrangob111y and Ginninderra sites. 

l. RE~ULTS 

The Yal.·ran~obilly and Coolt:■an Plain sites were 
t il·st 11easured in Oece■ber 1978, except tor Y46 installed 
.;.n Decellber 1979. The ■ost recent observations were in 
H'Qveabe,r 1988. At Ginninderra the fir st observations 
lff1're in D"cellbet· 1979 and tbe •ost recent readlnos in 
Oeceaber 1988. Host ot the Yarrangobilly•and Coole■an 
? lain sites have been read on s i x occasiona and those at 
Olnninderra three ti■es. Tbe earl y readi ngs est ablished 
t.bat the erosion was s l ow and subsequent read i ngs were 
lliilss frequent in order to reduce error s due to probe 
erosion. Table 1 and Figure :J show rates of erosion for 
Yarrangobilly and Coole■an Plain for tbe period fro• late 
1983 a nd fo1· the whole period of observation to l ate 
1988. The results for the Ginninderra sites are given in 
Tabl& 2 and Figure J. In this case the erosion rates are 
for the tull pEeriod of observation fro• 1979 to late 
1988. 

Tabl-,, J presflnta the full sets of results tor six 
->baervations for one site at one site at Cooleaan Plain 
CONCP). There are considerable variation• in the rate of 
wrusion for the differing perioda. For tbe initial 
~riod lhis is. in part, due to the various errors 
Jlacuss&d abovt:, but alao due to aarked variations in 
1·ainfall fro• year to year. The longer ter■ erosion 
rates calculated for a nine or ten year period are 
considered to be aore reliable. The standard deviation 
uf the erosiun rates is oiven, see Tables 1 and 2. 
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For lhe olnt:t bare surfacia, ll■estone sites at 
Varrangobilly and Coole•an Plain the avei;:age l owering for 
Lhe tt:tn Yt:tdl p.sriod is O. 0107-/year (or 10. 7-/1000 
Yt:t<us). For th& nini& situs at Ginnindi.trra th-,, avwragtl' 
Cot· tht:t :iil-,,s is 0.0068-/Ye,ar {or 6.8-/1000 yt:tars) . 
However. for the Ginninderra sites there are very 
considerable differen ces between sites and relatively 
large standard d&viations. This ls ·undou.bt&dly due to 
Lht:t •ix of lithol09ies1 

Detailed cliaatic variations during tbe period ot 
observation have · yet to be analysed but tbf! average 
annual precipitation for the Yarrangobilly and· Coole■an 
Plain a 1.·eas is about 1200- wbil e that for Ginninderra is 
6·Jo-. Thus, the faster rates of eroaion at 
Yarrangobil ly fl!Dd coole■an Plain are conaiatent with 
differences in precipitation. However, the rates ot 
surface lowering at both localities are relatively low in 
co•parison to published figurea fro• other countries, see 
Trudoill (1916a and 1976b} and Spate et al (1985). 

For the river sites 'at Yarrangobilly and Cooleaan 
Plain the ratea of erosion arfs considerably faater than 
for the sur(ace sites. The fastest rate is for WPY with 
an average lowering of O. 24-/yr. This is for a 
liJDestone block aubaerged in a a■all strea.a and for wat~r 
which has a low calciua content and considerable 
potential tor li■eatone aolutional erosion. It contrasts 
Lo site Y46, with an average ten year erosion rate of 



Tt11ble J Full erosion record for ai tes OHCP 

srn ONCP 

Period Ero•ion a.ate Standard Deviation 
1-/yr) 

18.ll.78 lo 19.1.BO 0.0333 0.0539 

19.1.80 lo 12.4.81 0.0066 0.0067 

12.4.81 to 27 .l.82 0. 0334 O.Oll7 

27 .l.82 lo 19.5.83 +0.0071 0. 0080 

19.5.93 to 6.6.86 0.0071 0.0039 

6.6.86 to 5.11.88 0.0129 0.0058 

Total period 0.0118 0 .0068 

+ •ion indicates accretion 

O. 06:Z../yr. which is at a li■e■tone resurgence to which 
Yf.6 ls one feeder strea.a. In tbi■ case t.h• lfater i■ 
eaaentially saturated with respect to calciua except for 
rare high flo"•. The value for Y46. is re■arkably close 
to the 0.05-/yr quoted by Blob and Hanna (1970) for a 
ai•ilar re■urgeoce site in ve■tern Ireland. 

The aingle sub-au.rface site at Yarrangobilly ha■ a 
rate of 0. 012-/yr. Thia i• coaaparable to neighbour ino 
surface site■, the aub-aoil site 1• located 10-15 caa 
beneath a thin poorly vegetated aoil. 

5. CONCLU~ION 

The re■ults o! absolute .. asu.reaenta of liaestone 
erosion for 22 aitea in Australia are presented. The 
average rate■ of lowering are for periods of nine to ten 
year■. Overall the rates of surface lowering are ••all, 
generally in the range of O. 01 to O. 06-/yr. Thi■ i■ 
thought to ~ consistent with the relatively low 
precipitation. Further studies will be undertaken to 
evaluate the influence of litholo0y and cli■ate on the 
erosion rate. The authors would be pleased to coapare 
thtsir result• to tbo■e obtained by other lfOrkers Cor 
other cli■atic reoion■. 
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RADIOISOTOPINDIKATION IN DER STRECKE ZWISCHEN DEM MINERVA- WASSER
SCHLINGER UND DER JOSY A-QUELLENGRUPPE IM BARADLA-HOHLENSYSTEM 

OAJDOS, L&azlO - CSOLLE, Edit - SZ.lLAOYI, Fer~nc 

Durch eine Zusa1111enarbeit das Aggteleker Nationalparks, 

des lsotopenforschungsinsti tuts der Ungarischen Akademie der 

Wissenschaften, der Ungarischen Geologischen Landesanstalt, 

terner der Baradla-HOhlenforschungsgruppe der VHTE wurde die 

Forschung des Wassersystems der HosszU - Als6-Hi:ihle, mit Hilfe 

van einer Radioisotopenindikation wei ter ausgebrei tet und 

ergiinzt. 
Nach entsprechenden Vorberei tungen und Verschaffung der 

Genehmigungen, haben wir zwischen lS.Hilrz und 15.Hai 1986, 

zwecks einer eingehenderen Erkennung der hydraul ischen Kenn

werte, die radioisotopische Indikation durchgefUhrt. 

Als direktes Ziel dieser Untersuchung galt: 

8estim1tung der Ourchflusswelle, ferner Feststellung der evtl. 

hydraul ischen Zusammenhange zwischen dem "kurzen" und dem 

"langen" unteren HHhlensystem, ferner eine inethodische Prii

fung des hier beschriebenen Messverfahrens. 

Als Indikator wurde von uns ein Stoff gew3hl t, der sich im 

Wasser gut lOst, sich nicht absetzt, ferner dessen Absorption 

an den Kalkw;inden der Gange, an Ton und an Kies vernachli:issigbar 

klein ist. Zu diesem Zweck ist Aluminiumbromid am geeignetesten, 

in welchem der radioaktiva 82Brl£ das strahlende Isotop darstellt, 

dessen die Energie zwischen 500 KeV - 1,3 HeV liegt und dessen 

Halbwertzei t }6 Stunden betragt. 

Laut einer allgemein angenommenen Schatzungsmethode kann, 

bei einem Wasserverkehr von 100 1/s eines bestimmten Systems, 

die Eingangsaktivi tat der lndikation etwa 37 MBq/s betragen. 

Der Wasserverkenr der Hosszll-Als6-HUhl~ betrug - wenig~ tcns 

bei der J6sva - Quellengruppe - wi:ihrend der Messperiode ungefl:ihr 

116 1/s. 

Die Dauer der lndikatorstoffeinspeisung wurde von uns 1,5 

Minuten gewBhlt. So ergab sich die ideale lndikationsgeschwin

digkei t fiir"" 44 , 4 MBq/ s, die nOtige Gesamtaktivi tat etwa }, 7 

GBq. Ausserdem ist noch eine einfache Berechnung nOtig, die 

die aus der Halbwertzeit und der voraussichtlichen Aufenhalts

zei t resul tierende Korrektion in RUcksicht nimmt . 

In unserem Fall betr3gt die Halbwertzeit von 82er 36 Stun

den, die zu erwartende Aufenthaltdsauer 39 Stunden, darum war 

die Eingangsaktivitat fiir 8,2 GBq zu w3hlen. 

Wegen der bei der Aktivierung des Isotops auftretenden tech

nischen Problemen haben wir, statt B,2 GBq, das Aluminiumbromid 

/NH 4Br/ mi t einem 82er-Gehal t von einer Gesamtaktivi tat 5, 9 GBq 

angenorur.ien. 

Die ! r;, . ,;... ·Uon wurde derart vorbereitet, dass auf dem Stahl

rohr ~c-,;: ,, ; '' 0 L"va-Wasserschlinger ein Stahlgefass mi t einem Raum

inh2 l !. ~ 'J Liter montiert wurde. Oas Fallgetass setzt sich in 

einem JJ·l1: : f(}rt, das 2 Kugelh3hne enth3lt. Einer von diesen 

dien tc;. :•.u1 ~ l lnen- Schliessen, mi t Hilfe des anderen wurde die 

Entlee:-ungsdauer des Gef3sses - d.h. die lndikationsdauer regu

liert. 
Oas Fallgefass wurde 11i t Kartswasser aufgeftill t und darin 

etwa 1D3g inaktives Kaliur,bromid aufgelOst. Danach erfolgte 

die L6sung des akt i ven Sal zes I das ungefl:ihr O, 5 kg wog . 

Die ganze LOsung wurde griindlich ver11ischt , dann eine Menge 

von 100 ml herausgeno11men, die zuin ifl spl:iteren detaillierten 

Stoffbilanz verwendet wurde. 

Nach all diesen erfolgte die lndikation beim Minerva- Wasser

schlingeri die Zeitpunkt von dieser war 21 .April 1986 1 18 Uhr 

40 Minuten , die Dauer betrug l, 5 Mi nu ten und der momentane 

Wasserverkehr - der die aktive Fltissigkeit eingespUlt hat -

war van 50 1/Min. 

Die MessuOgen wurden derart vorbereitet, dass aus allen drei 

Quellen der J!Ssva-Quellengruppe je eine Oauerprobe genommen wur

de. 
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Oas Wasser der Medence-Quelle wurde in den Turbinen-Arm 

gezwungen und ungef3hr 2 Meter unter dem Turbinen-Ar• wu rde 

ein Fass von 200 Liter untergebracht. 

Das Fass und das im Turbinen-Arm fliessende Wasser wurden 

durch ein Kunststoffrohr von 0 60 mm miteinander verbunden; 

der Wasserdurchfluss das Rohres betrug 71 1 6 1/Min . Wir haben uns 

bemiiht, eine verh8ltnism8ssig gleichm3ssige /Kolben/ StrOmung i m 

Fass zu produzieren, derart, dass das Eingangsrohr unten im Fass 

befestigt wurde, so war die StrOmung von unten nach oben nahezu 

gleichmi:issig. 

Ahnlich wurde auch die Probenahme der CsO-Quelle gelOst. 

Hier wurde ein gleichgrosses Fass verwendet 1 dessen Wasser

durchfluss 51,5 1/Min. betrug . 

Auf diese Weise haben wir haben vom "langen unteren11 HOhlen

sys tem 
71,6 • 51,5 = 123 I/Min. 

Proben genommen. Dies mac ht etwa 1 \ des ganzen Wasserverkehrs 

aus. 
In der T.ir6-Quelle haben wir eine Schleuse gebaut und so 

konnte hier Die Probenahme 100 \-ig sein. All dies wurde von 

uns darum so gew8hlt
1 

weil - im Falle, wenn die beiden unteren 

HOhlensysteme mi teinander in einem hydraulischen Zusammenhang 

stehen
1 

wenigstens aber, wenn das van der Langen Unteren Htihle 

/HosszU-Als6 8arlang/ her kommende Wasser in die Kurze Untere 

HOhle / ROvid-Als6 Barlang/ gelangt - so ist die Wahrnehmung 

dit.ser Tatsache sicherer als wenn die Probenahme 100 \-ig ist. 

Im fall der l.J~itJ~n andcrcn Quell en hebcn wir dogegen dami t 

gerechnet, dass nach dem Ablauf der angenommenen ,v 40 Stunden 

Erscheinungs-Wartezeit bekommen wir e i ne spezifische Aktivitat, 

die auch im 200 Liter-Fass gut messbar ist. So bietete sich 

eine Gelegenhei t ftir uns, in einer gut bestimmten Messgeometrie 

e inen Ver such zur E rs tel lung des Stof fbi lanzes durchzu fi.ihren. 

Zu diesem Zweck haben wir ein Fass mit Karstwasser aufge-

fUll t - ein lihnliches 200-Liter-Fass wie diejenige die bei den 

Quellen aufgestellt wurden und wir haben - als Trager - etwa 10 g 

inaktives Kaliumbromid im Wasser gelOst. Oanach haben wir 100 ml, 

aus der MarkierlOsung von 30 Liter genommene aktive LOsung im 

Fass gut vermischt. In diesem Fass - als StammlOsung - wurden 

die gleichen MasskOpfe wie bei der Beobachtung der Quellen 

angeordnet. So konnten die hier gemessenen Zahlraten mit der 

spezifischen Aktivitat des Wassers verglichen werden. Auf Grund 

der Ourchflusswelle, als bestimmter Kurve und in Kenntnis der 

spezi!ischen Aktivitat kann die Stoffbilanz berechnet werden. 

Zur Messung haben wir Szinti l lationsmesskOpfe verwendet 1 deren 

Ftihlkristall ein HaJ/ Tl / Einkristall ist mi t Abmessungen 

0 60 x 60 mm. Zur Auswertung der Messkopfsignale wurden die vom 

Isotopenforschungsinsti tut der Ungarischen Akademie der Wis

senschaften entwickel ten Z3hler /Scaler/, zur Registrierung der 

bearbei teten Signale Schelldruckmaschinen verwendet. Die Zei t

dauei- der Messpunkte betrug 5 Minuten . Im Fall der Messzei t von 

5 Minuten wird die Bedingung erfUllt, dass das in den Probenahme

Geflissen / Fassen/ befindliche Wasser wahrend der Oauer der Pro

benahme /5 Minuten/ wenigstens einmal gewechsel t wird. 

Wasserverkehr 

ira Fass der Medence-Quelle: 358 1/5 Min. 

Wasserverkehr 

i • Fass der CsO-Quelle: 257 1/5 Min. 

Die Erscheinung des lndikationsstoffes war nach 91,6 Stunden 

van der Eingabe an gerechnet messbar, von den erwarteten 40 Stun

den abweichend . 

Oeswegen: 
a . I Die Genauigkei t der Stoffbilanz wurde in bedeutende11 

Masse beeintr3chtigt, da auch die spezifische Aktivitl:it 
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der Ourchflusswell.? bedeutend abnahm I welcher Umstand 

die Messunsicherhei t bei der Vergleichung mi t der Stamm

lOsung erhOht hat. Die Konzentratian der obigen Stamm

lOsung war ebenso um eine GrOssenordnung hOher als 

der bel der Verglelchung /Stolfbilanz/ erforderliche 

Wert. 

b./ Die Grosse der Ourchflusswelle wurde ebenso, wegen 

des verlaufenen mehrfachen Halbwertzei t kleiner I so 

war auch das Verh31 tnis Signal/Hintergrund ungtinstiger 

als geplant. 
Trotz allen diesen Uinstanden war die ganze Messung auswertbar 

und wir hoffen , dass sie wichtige Oaten fiir die zukilnftigen Far

schungen l isfer t. 

Untersuchen wir jetzt die gewonnene Ourchflusswelle, bei de

ren quantitativer Analyse i111 allgemeinen anzunehmen ist, dass 

die untersuchte Welle komplex 1st, d. h.sagar mehrere elementare 
Ourchflusswel l en unter der Uber die Oetektoren bekammenen Kurve 

mtiglich sind. 1st das beweisbar, so machen wir einen grassen 

Fehler, wenn wir die gewonnene Hilllkurve a l s eine Elementarwelle 

bewerten. 
Die Zusamr1engesetzthei t einer Ourchflusswelle bedeutet, dass 

im untersuchten System voneinander nur teilweise abh3ngende, 

selbststandige StrOmungen /Abzweigungen und Wieder-Zusammentreffen/ 

bzw . Totraume /ausgedehnte Siphone 1 Stockungsbecken/ varliegen. 

Laut den Untersuchungen van 0. Grache kann den mit Isotopen

Indikatiansverfahren gewannenen Ourchflusswellenformen eine la

gari thmierte Gaussche Verteilungsfunktian 1 oder alias eine lo-

l0 
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garithmische Normalverteilungsfunktion am besten gepasst werden. 

Oiese Funktion ist zweiparametri9 1 von denen mit dem einen ver

schiedene Streuungswerte, 11i t dera anderen die bei der Durch! luss

we llenform jeweils auftretende asymmetrische Verzerrung herge

stell t werden kann. 
Die lognormale Vertei lung kann nicht nur mi t numerischen, 

sondern auch mi t graphischen Verfahre produziert werden . Diese 

Verfahren sind in der mathematischen, statistischen Literatur 

al lbekannt. 
D. Groche fUhrt eine al lgemein verwendbare Methode vor 1 

wonach an die aufsteigende Strecke der gewonnenen Hiillkurve eine 

entsprechende lognormale Verteilung zu passen ist, dann 1st 

diese van der ursprUnglichen /Hiill/-Kurve abzuziehen. An die so 

gewonnene Aufsteigstrecke ist die n3chste entsprechende lognor

raale Verteilung zu passen, usw ... so kOnnen samtliche elemen

tare Ourchflusswellen bekommen werden. 
Gibt es nach der ersten Passung keine Restwelle, so handelt 

es sich um ein Wassersystem
1 

welches keine bedeutendere Verzwei

gungen und bedeutende Totraume enth81 t. 
Im Laufe der vorliegenden Arbei t haben wir I nach Gebelein und 

Groche die graphische Methode verwendet und in erster Annaherung 

haben wir gefunden, dass die gemessene Durchflusswelle keine 

komplexe, sondern eine Uber gut bestimmbare Momente verfUgende 

elementare Lognormalverteilung darstell t. Oanach haben wir das 
untersuchte HOhlensystem vom Ourchflusswellen-Systemuntersuchungs

Gesichtspunkt aus, laut dem Gewichtsfunktionprinzip ausgewertet. 

Die Farra der Ourchflusswelle wird - im Fall von gut bestimm

ten Bedingungen - also vam Charakter I Raumausblldung des Htihlen

systems bestimmt. Dieser Umstand ermOglicht, dass die· Ourchfluss

welle zur Charakterisierung des Hosszll-Als6-HOhlensystems benutzt 

wird . Die Ourchf lusswel le ist, den obi gen entsprechend I eine 

zei tl iche Xnderung I eine Zei treihe der en der Ausflusssei te der 

HOhle - bei der Quel le - gemessenen Strahlungsintensi tat des 

Indikationsstoffes. Es ist nsheliegend 1 dass der Verlauf der 

Welle durch die zu den charakteristischen Punkten der Welle ge

hiirenden Zeitparameter gekennzeichnet wird. Im Laufe der Aus

wertung der Messungen werden wir, zur Charakterisierung der 

HOhle die untenstehenden Zei tparameter verwenden: 

1. Die ftir den Ideal fall berechnete durchschni ttliche Aufent

ha l tsdauer I t 52 : 

wo V : Nutzinhalt des HOhlenbaches; 

Q = Ourchflussmenge. 

Von der allgemeinen Praxis abweichend - wo die geometrischen 

Angaben des untersuchten Wassersystems bekannt sind und so 
die idea le Au f enthal tsdauer durch Berechnungen bestimmbar i st -

kann in unserem Fall die Menge des im HOhlenbach zwischen dem 

Minerva-Wasserschlinger und der Quelle varhandenen Wassers 

in Kenntnis der gemessenen Aufenthal tsdauer geschiitzt werden. 

2 . Der Anfangszei tpunkt der Erscheinung des Indikationsstoffs 

im Hessprofil ist tk. 
tk bedeutet die kUrleste Aufenthal tsdauer eines i■ Htihlenbach 

Tndizierten Wasserteilchens . Der Wert van tk wird gewOhnlich 

als ein Mass des Kurzschlusses verwendet. -

} . Der zum Maximum der Durchf lusswel le gehOrende Zei tpunkt 1 

.!!!!_ . 
Im Zeitpunkt .!!!!_ wurden die ins Messprofil kommenden Wasser

teilchen am wenigsten vam Wasser des HOhlenbaches verdiinnt. 
4. Der zur Halfte der unter der Durchflusswelle stehenden FlBche 

gehtirende Zel tpunkt, /t50/. 
Bis zu,n Zei tpunkt t

50 
isT die Hiilfte der indizierten Wassermen1 

durch das Messprofilgeflossen, so : 

[° 
t_, 

[/t/ dt s f/t/ dt l 
Fh 2 

tk t5a 

t.o 

s 
tk 

r /t/ dt 

gll t also als der zur Hiilfte der Summe der gemessenen ti!! 
St rahlungsintensi ta ten gehii r ende Zei tpunkt I der physi-

kal isch genommen den durchschn it tl ichen Aufenthal t des l ndi

ka tionss tof fes bedeute t . 



In unsere■ Fall wurde der Ze1 tpunkt t
50 

aus der Intergralkurve 

der Ourchflusswellen, au! graphlsche11Wege bestl■■t. 

5. Der zur senkrechten Schwerl1n1e der unter der Ourchfluss

welle beflndllchen fl ache gehHrende Zeitpunkt / ts/ . 

Oer Zei tpunkt t
5 

wird der Schwerpunktdefini tion entsprechend 

berechnet, oder er kann graphisch, aus der tntegralkurve 

der Ourchflusswelle konstrulert werden. Der Wert t
5 

wurde 

bel der Auswertung der Messungen auf nu11erlsche■ Wege be

st1 .. t. t 5 1st physlkalisch die durchschnl ttliche Aufent

hal tsdauer der an der StrO■ung tel lneh■enden - slch eusser 

den TotrBu■en beflndenden - Wasseraenge. So gilt dies als 

elne fi.ir die "Rau■ausni.itzung• des Htshlenbaches kennzeich

nende Hesszahl. Oaraus folgt, dass flir die Grosse der Tot

rau■e, annlihernd, das VerhiHtnis zwischen t
52 

und t
5 

cha
rekterlstlsch 1st. 

6. Endzei tpunk t der Wahrneh■ung des lndikationsstof fes i• 

Messprof 11, t v . 

Der Zei tpunkttv bedeutet den Ourchfluss der ganzen lndi
katlonsstoff■enge. Ole Bestl■aung von diese■ 1st schwierig 

und In vlelen Fallen fast un■Oglich. Eln verhiil tnis■iissig 

gutes Ergebnls kann derart e rzlelt warden, dass die Hor■al

for11 der Durchflusswelle aur Lin-Log-Papi er dargestell t 

i.lrd /der Zel twer t auf de[' linearen , die relative S trahlungs

intensi tat auf der logarit■ischen Achse/. So kann der Wert 

von tv extrapollert werden, da der Verlauf der Funktion ge
rade 1st und ■it einer guten Anniiherung den Wert ~ auf der 

Axe ! schneidet. 

In unsere■ Fall 1s t diese Extrapolation erfolglos, well 

de r Ablaufzwelg vo• Ausfallen von Tschernobyl unsicher ge
aacht wurde. 

1. Ze I tpara■e ter t 10 und t 90 . 

Oiese Zei tpara■eter bedeuten diejenigen Zei tpunkte I in den 

die ersten 10 \ 1 bzw. 90 ta der elngespeisten Indikationsstoff

•enge das Syste■ verliessen. Der Mert ~ ist, iihnlich wie 

tk eine !Ur den kurzschluss, t 90 dagegen eine flir das Mass 

der Ver■ischung, entsprechend~ kennzeichnende Zahl. 

Der Unterschied t 90 - t 10 1st Nr den Olspersl tatsgrad der 
indl z ierten Wasseriengekennzeichnend. 

I ■ spateren / in der Aufstellungstabelle/ CUhren wir, unter 

den kPnn7A i chnenden Para■e tern der Ourchf lusscharakter 1st iken, 

dlejenigen verschiedenen Werte vor, die als dl11ensionslose, 

auf die berechnete , durchschnittliche Aufenthaltsdauer bezogene 

Kennwerte des untersuchten Hi:ihlenbaches seln kOnnen. Dies kann 

bel den eventuellen i.ei teren Untersuchungen van einer besonderen 

Bedeutung sein I wei 1 es die Vergleichungen exakt niacht. 

Gesa■tergebni sse der Hessungen: 

Materlalbilanz: 

Ge■essene Aktivi tilt bei der lndikation 

Aus den Messergebnissen der Medence

Quelle berechnete Austri ttsaktlvltat 

Aus den Messdaten der CsO-Quelle be

rechnete Austrl ttsaktlvl tat 

160 !. 30 ■Ci 

16B mCl 

177 ■Ci 

Aus der oblgen Materialbilanz 1st ersichtllch, dass die lfasser

■engen der Medence- sowie der CsO-Quelle den bei■ Wasserschlinger 

Minerva elngespeis~en Storr restlos enthielten. So gll t els 

bewiesen, dass der Wasserschlinger Minerva I be l• w8hrend der 

Messper Lode gegebenen Wasserdurchf lus!S, sein Wasser ausschl iessl ich 

fiir diese beiden Quellen liefert. Es 1st i.lchtlg zu be■erken, 

dass wlr aus de• Wasser der nahe befindlichen Ko■lds-Quelle stun
denweise eine Probe genoflmen haben und, bei der Hessung von die

sen ■it Hilfe der bei J6sva-Quellengruppe angelegten Hessein

richtung, keine Aktlvltat beobachtet wurde. So kann auch als 

bewiesen betrachtet werden, dass vo■ Hbhlenwasser/-Bach/ zwi-

schen de• Hinerva-Wasserschlinger und den Hedence- , CsO-Quellen 

kein Vasser de■ Ko■lds-Quelle libergeben i.lrd. 

Die bel der CsO-Quelle ge11essenen und berechneten hydraulischen 

Para■eter: 
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o, - 41B ■3 /h/ 6966 I / Min ./ /Medence- und CsO-Quelle zu

sa■■en/ 

t - unbekann t sz 

V -.. s.104 a) 

tk - l, 6 h 

tio- 106,0 h 

t. 117 ,0 h 

tso- 118, 9 h 

ts - 121,2 h 

t 90 - H0,6 h 

tv - unbekannt 

/ die geo■etrischen Oaten des 

HHhlenbaches si nd unbekannt/ 

graph I sche Besti■■ung 

graphische Bes ti-ung 

nu■erische Besti-ung 

graphische Besti■■ung 

Neh■en i.ir statt t
52

, willki..irl1ch den Mert ts fiir Re!erenz

zei t 
I 

so warden dle dl■ensionslosen Werte folgende sein: 

.h tk 

r. 
,._ t. 

r. 

• O, 7S 

• 0, 96 Ole Grosse de r Totr8u■e 1st 

vernachl3ssigbar, •enn der Wert 

van "£ • und 'I, SO l naheko .. t. 

/Dispersions Index/ 

/Asy-■etr le Index/ 

Der Volls taindikeit halber erwahnen wir, dass der ursprUngliche 

Messplan auch eine weitere lndlkation bei• Masserschlinger von 

Neht!z-Ut, ferner eine Ourchfluss•ellenuntersuchung von diese111 

enthie l t. 
Oas Indlzleren wurde a■ 2S. April u■ lS Uhr 4S durchgefiJhrt, 

aber die Erscheinung des Ausfallens van l schernoby l a• 28. 

April u■ lS Uhr JO ■achte das weitere Oetektieren und i.iber

haupt alle weiteren Messungen un■Oglich. 
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EDV- GESTUTZTES HOHLENVERZEICHNIS IN OSTERREICH 

STUMNSR, Gu n t er 

Das Osterrdchische Hohlenverzeichnis, dea etne strenge naturrih1111iche Cliede
rung und ein EDV-gerechtes lennzifferns1stea zugrundeliegt, vird seit l987 auf 
elektronische Datenverarbeitung uagestellt. Heben eine■ kurzen Abri8 Uber den 
systeaatischen Aufbau des Verz.eichnisses vird insbesondere auf die Struktur und 
den lnhalt der aodernen F..DV-HOhlenlisten und die durc.h die Coaputerbe&rbeitung 
bestehenden Koglichkeiten hingeviesen. 

I. EINI.EITIJNG 

Der systeaatisc.hen Aufbau des "Osterreichischen Hohlenverzeichnisses" vurde 
bereits in vielen Beitriigen (SCHAUB£RCER & TR.IHHEL 19S2. S1UOfER 1978) einge
hend besc.hrieben und vird daher in diesea Rahaen nur iibergeordnet behandelt. 
Grundlege des Hohlenver:z.eichnisses 1st eine naturriiualiche Gliederung des Bun
desgebietes und die 2.uordnung dleser Katurrihme :z.u eioea vierstelllgen (ennzif
fernsystea, aus dea gleich:z.eltig auf die Lage dieses Rataes tnnerhalb Oster
reichs geschlosseo werden kann. Oieses lennziffernsyste. wurde fUr Osterreich 
gleichzeitig ait der CrUndung des Verbandes Osterreichisc.her Hohlenforscher ein
gefiihrt, basiert jedoch auf Yorarbeiten und ldeen von Gustav Abel , die bereits 
1934 vorgelegt vurden (HAIS 1984). 

Jede der vier Zifrern der lennzif!er repriisentiert ei.ne bestillate Hirarchie. 
Die erste Ziffer legt die GroBeinheit fest. In Osterreich sind vier derartige 
GroBeinheiten , 6000 • Bohaisches Hassiv, 1000 • Hi:ir dliche lalkalpen. 2000 • Zen
tralalpen und 3CXK) • SUdliche talkalpen, ausgeviesen. Die GroBeinheiten 4000 und 
SOX) stehen inzvischen in Uogarn in Verveodung, das sich diesea (ennzifferosy
stea 1972 angesc.hlossen hat (snNfER 1978). Die zvei t e Ziffer legt schlie8Uc.h 
die Hauptgruppe, die Dritte die Untergruppe und die Vierte die klelnste Einheit. 
die Teilgruppe !est. lnnerhalb der eindeutig festgelegten Grenzen einer derarti
gen Tellgruppe werden die Hohlen fortlaufe.nd nuaeriert. Als oberstes Ordnungs
kriteriua 1st daher jede i:isterreichische HOhle, Uber die Unterlagen 
vorliegen, die zur eindeutigen ldentifizierung und Wiederauffindbark.eit ausrei
chen, durch die sogenannte latastern~r und durch ibren Maaen (z.8. 1547/9 • 
DAOISTEIN--!1>Jt1UlllOIILE) f estge legt. 

I■ Sinne einer DezentraUsierung der gevaltigen Aufgabe, die Hoh.Jen Oster
reichs zu doku.ent1eren. vurden verschledene hohlenlcundliche Vereine bsterretchs 
11it der "latasterftihrung" besti,-ter Landschaftsteile betraut. Diese kataster
fi.ihrenden Yereine vergeben in ihrea Bereich die Nu-■ern fUr neuentdeckte Hohlen 
und fUhren den sogenannten "Originalkataster", in dea, nach Iennziffern und 
H~rn geordnet, alle verfi.igbaren Unterlagen Uber jede Kohle gesa.aelt verden. 
Daneben belliiht sich die larst- und hOhlenkundliche Abteilung des Xaturhistort
schen Museuas in Wien als einzige staatliche Dok\aentatioosstelle fur dieses 
fachgebiet, einen gesa■tOsterreichischen Originalkataster aufzubeuen. Aufgrund 
der gro8en Anz.ahl von ~i>hlen sind in diesem lataster derzeit allerdiogs our die 
vesentlichsten Bohlen Osterrcichs erfa8t. 

U. jedoch einen rasc.hen Oberblick i.iber alle Osterreichisc.hen Hohlen zu er
halten, vurde das "OsteHeichische HOhlenverzeichnis" geschaffen. Dieses Hohlen
verzeichnis stellt einen Auszug aus de■ Originalkataster dar, in dea die ves.ent
ltchsten lnformationen Uber, jede HOhle, ■eist in kodierter for■, angegeben 
verden. Bis 1981 vurden z.ur Erstellung dieses HOhlenverzeichnisses die Anderun
gen und Ergi!inzungen zu diesea Yerzeichnia von den katasterfiihrenden Yereinen an 
den Yerband Osterreichischer HOhlenforscher Uberaittelt, dessen funklionare 
versuchten, die Listen evident zu halten. Sovohl durch die technische Adainist
rierung dieser Listen als a.uch durch die J)ersonelle tiberbe.lastung der Yerbands
f unktion8re var es in diesea Zeitraua nie aQglich, das Yerzeichnis auf dea 
letzten Stand zu halten. 

2. DIE NFJJBEARBernn«; DIS HOIILEIIVERZEICH!HSSIS 

Hit der Grilodung des 11Instituts fijr HOhlenforschung" a■ Maturhistorischen 
Huseuas in Wien a.ls Nachfolgeorganisetion der ehe■aligen "Hohlenabteilung" des 
Bundesdenkaalaates stand ab 1979 eioe Fachstelle fi.ir Spelaologie in Osterreich 
zur Yerfiigung. Es var naheliegend und sinnvoll, da8 dieses Institut geaeinsaa 
■it de■ Yerband OSterreicbiscber Hohlenforscher und den katasterfUhrenden Verei
nen die Bearbeitung des Hi>hlenverzeichnisses ilbernah■. Diesea lnstitut stand 
ab 1981 eine vollelektronische Speicberschreibaaschine ■it Oiskette-nstatioo zur 
Verfiigung. Kit Hilfe dieser tecbn.ischen Htttel begann nun der \'erfasser eine 
vOllige Heubearbeitung des Osterreichischen Hdhlenverzeichnisses, wobet gleich
zeitig veitere lnforaationen in die Liste aufgenoaaen vurden (sn.te-lER 1983). 
Die Arbeiten gingen dank der guten 2.usaa,eoarbeit re.sch voran, sodafi bereits 
1984 das Osterreichische Hohlenverzeichnis fUichendeckend und aktuell vorlag 
und der Verfasser eine statistische Ausvertung der 1984 er!a8ten 8012 Hohlen 
'f'.Or-nehaen konnte (S'lmtiER 19M). Nun wrden die j8hrlichen Erganzungen und 
Anderungen, aus personellen GrUnden aeist in zveiji!ihrigee Interval!. eiDgearbel
tet. 

Diese Yorgangsveise vird bis heute beibehalten, allerdings stand ab dea Jahre 
1987 dea lnstitut hir Hohlenforschung, der jetzigen "larst- uod. hiihlenkuodlichen 
Abteilung'.'. erstaals ein Personal-Coaputer zur VerfUgung, soda.8 es naheliegend 
var, das Osterreichische HOhlenverzeichnis auf EDY uazustellen, u■ alle Vorte ile 
dieser Technologie nutzen zu ki:Snnen. Seit 1987 sind diese Arbeiten i■ vollea 
Gange und derzeit sind bereits rund 70% des HOhlenverzeichnisses in einer Oaten
bank (Speldok-Austria) erfaBt. 

3. DIE aJ1P\11'£RERFASSUNG DIS HOIILENVEIIZEIOl!HSSIS 

Aholich vie bei■ U.stieg von M-nuell geschriebenen Listen auf die Speicher
schreibaaschine wrde auch bei■ U.Steigen auf die Coaputererfassung der Inforaa
tionsgehalt der Listen vesentlich erveitert, ins~sondere hinsichtlich des Lage-
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The Austrian cave-registrJ, vhich ls besed on an exact natural structure and 
on exact registration nuabers is transferred since 1987 at the coeputer. The 
paper presents a short suaaery about the srsteaatical structure of the cawe re
gistrJ and on top of all that the aodern structure and contents of this 
coaputer-lists and the possibilities vi.thin vill be presented. 

bezuges der einzelnen Hable in verschiedenen Systeaen sovie hinsichtlich der 
Langen- und Tiefenangaben. 

Die Arbeiten werde.n derze.Jt auf eine■ IBH-coapatible■ lT a.it de■ Detenbankey-
11tea Fra11VOrk 111 durc.hgefilhrt, das eineraeit relativ leicht zu handhaben ist, 
andererseita die Hoglic.hkeit der Oberfilhrung der Datenbank in die ■eisten 
Textsysteae und dBese e-rlaobt und alle bei aodernen Datenbanken Ublichen Suc.h
worgiinge, Yerlcniipfungen und Filterungen eraiSglicht. Da■it 1st e.s nun ■oglich, 
oicht our nuaerische Listen zu erstellen, sonder n auch Listen ait besti-ten 
Fr age.stellungen (z.B. TrenDung nach politischen Einheiten, nach GrOBenordnung, 
nach lartenblilttern , nach SeehOhe oder nach loordinatenbereichen). Da in zuneh
■ende■ Ha.Be auch die k.atasterfiihrenden Yereine iiber entsprechende Kardvare ver
fi.igen, 1st auch de.r Austausc.h deT Listen in Oiskettenfor■ a6glic.h gevorden. 

F.ntscheidende Yerbesserungen hinsichtlic.h der friiheren Listen vurden insbe
sondere bei■ Lagebe.zug der Roh..len eingearbeitet. So 1st es nun ai:Sglich, die Lage 
einer Hohle innerhalb adainiatrather Crenzen (Bundesland, Polttscher Bezirk, 
Ceaeinde), innerhalb naturriiualicher Crenzen (durch die latasternu■■er), inner
halb eines geographischen Rasters (durcb die ~r der Osterreichisc.heo larte 
1 :50 CK)()) und innerhalb eines geoaetrischen Rasters (durch die Bundesaeldenetz
loordinaten) exakt anzugeben (Abb. l). Welters vurde der Cr06enordnungskode von 
bisher 5 Stufen (o-4) auf 10 Stofen deta.illiert (0-9) und ein neuer Tiefenkode 
(0-9) eingefiihrt. De■it kann die riiualiche Di■ension eioer Hohle besser erfe8t 
werden. 

In der folgenden 1.iste sind alle lnforaationen aufgelistet, die derzelt ia 
"Osterreichischen HohleR'ferzeichnis" erfa8t verden. 

4. ERLAlll"PJIUNGl'.N ZU D£lf (ODIS UND ABlllRZIJNGP.N ll1 OSTERREIOIISCHEN 
lllHLP.NVERZEICHNIS 

Ia vollstindigen Ausdruck. der Uste sind !olgende lnforaatlonen, ■e!st in 
For■ van (odes, enthal ten: 

A. Hohlenart 

Die Hohlenart vird in der Liste i..a Feld Trp durch einen Buchstaben oder eine 
Buchstabenkoabination gekennzeichnet. Es bedeutet: 

T TROCU.Htofi.E: Kehr oder ■inder horizontal verlaufende Hohle ■it Schot
ter-, Sand-, U?ha- oder anderen Hohlensedi■enten. 

\I WASSER.HORLE: Stiindig vasserfuhrende HOhlen, Bohlen ■it HOhlenbachen, 
Schlinger und Schvinden sovie Wasserspeier und larstriesenquellen. 

(W) ZF.11\IEILIG llTIVE WASSFJUi:im.E: Die Wasserfuhrung erfolgt nicht 
stiindig; aa.nchaal erfolgt ein ilberraschender Wassereinbruch 

E EISUOHLE: Hohlen ■it stiindiger Eiafilhrung (auch Uber den &-?r). 
(E) PERIODISCHE EISHOHLE: Eisbildung nur in der kalten Jahreszeit. 
S SOIAamtOHLE: Kehr oder aioder vertikal verlaufende Hohlen. 
H HALBli)ffLE: \landnischen, Felsdicher, Schichtausbrilche. soveit sie 

Hohleoch.arakter haben; Uferhohleo. Ia allg~inen ■it 5a Hindestlange, 
vobei die Eingangsbreite grOBer sein soil els die Tiefe der Halbhohle. 

G GlPSHOIILEN 
k Iiinstlic.h verinderte NaturhOhle (■eist in t:o■bination ■it anderem 

lode). 

Die Gliederung in einzelne fi>hlenarten 1st keioe streng vissenschaftliche Ein
teilung. sondern entspricht praktischen und zvec.kaa8igen Enriigungea. De sehr 
h8ufig der Cesaatc.harak.ter einer Koble nicht durcb einen einzigen lode eusge
drtickt ~rden kann, verden Hohlen-KischtJpen durch Aneinanderrelhen der zutref
fendeo lodes gekenn2.eichnet, z. 8.: 

TS Horizontal verlaufende Trockenhiihle ■it eingeschalteten Scha.chtabstiegen 
ET Eishoh.le ■it aoschlieBendea li!ingeren Trockenteil 
1\1 Troc.kenhohle ■it vasserfilhrendea Hohlenteil 

8. GrOSenordnung (Cesa■tliinge und Tiefe) 

Die Gesaatliiinge und die Tiefe einer Hohle verden, aufgrund von Verw:ssungen, 
ebenfalls durch einen lode angegeben, die Lange .ia Feld (C}, die Tiefe ia Feld 
(T). Dadurc.h ergibt sic.h eine zveistellige Zahlenkoabination, die Rlick.schHisse 
auf Lange und Tiefe der Roble zula..Bt. Sofern der Tiefenkode fe.hlt, ht dteser 
derz.eit noch niche erhoben. Es bedeutet: 



Lange 

unbekannt 
bis 49a 
50 - 499D 
500 - 4999a 
5000 - 9999m 
10000 - 24999a 
25000 - 49999a 

50000 - -100000 -4CJ9999,o 
il ber 500CXX>a 

lode 

•. . • .•.. .... 0 
I .. ......... . 
2 
3 
4 
s 
6 
7 
8 
9 

Tiefe 

unbekannt 
bis 49a 
so -991, . 

100 - 199a 
200 - 499a 
500 - 749a 
750 - 999a 
1000 - 1249111 
1250 - 1499111 
il her 1 SO()a 

la Hohlenverzeichnis 1st zuers t der Langen- , dar an anschlie8end der Tiefenkode 
angegeben. 

C. Stand der £rforschung 

unerforscht . keine Unterlagen vorhanden . 
nur fli.ichtig erforscht (inforaativ befahr en) aber noc.h nicht veraessen. 

x zu.111 CroBteil erforscht und teilveise veraessen. 
+ vollst8ndig erforscht und veraessen (Plan, Bericht , Lage- und Zugangs

beschreibung) beia katasterfuhrenden Ver ein aufliegend. 

Die lodes + und x sind bei gro8en Hohlensysteaen praktisch gleichzusetzen, da 
durch laufende Forschungen "vollstiindig erforscht" nicht zutrifft. 

GEOGRAPHISCHE ZUORONUNG durch Blattnummer der 0 K50 

I 
97 BAD MITTERNDORF 0.11rre.idlbdll lvio 1: 50 000 

a,t St .... ufdrucl 

NATURRAUMLICHE ZUORDNUNG 
Kennzllfer des VOH 

1000 N6rdl che Kalkalpen 
1600 Oslllche Salzkammergulalpen 
1620 Toles Geblrge 
162i Grundlseer Berge 

Abb. 1 : Raumliche Zuordnungs= 
mOglichkeiten im Osterr. 
HOhlenverzeichnis 

D. Abki.ir zungen 

Otso Osterreichische Ka rte 1: 50 (X)() 
0I2S Oste rreichische Iarte 1 :2S (X)() 
(AV) Alpenver einskarte (aeist bei der U.grenzung oder der verbalen Lagean

gabe) . 
Hach de• Bundesgesetz vo■ 26. Juni 1928 (BGBl. Nr. 169) zut1 Naturdenk
aal erklar t, Feld (N). 
Aufgrund l andesgesetzlicher Besti-■ungen unter Schutz, Feld (N). 

£. Katesterfi.ihrung 

Zur l.'.ennzeichnung der Zust iind i gkeit der Katasterfiihrung (Flihrung des Original
katasters und Yergabe neuer HOhlen-Nuaaern) vurden die. beiden e r sten Zif fer n der 
Postl eitzahl de s katasterfi.ihrende n Yereines gevtih l t und ■it den Buchstaben lf 
(lataster fi.ihrung) k011binier t (ait Ausnahae des bayerischen Alpenanteils). Der 
lat asterfi.ihrungscode steht jeveils 811 Beginn der Beschreibung der Teilgr upperi
gr enzen. Es bedeutet: 
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GEOMETRISCHE ZUORDNUNG 
durch das Bundesmeldenetz 

KflO • Landesverein fiir Hohlenkunde in Wien und NiederOsterreich 
1020 WIF.H, Obere DonaustraBe 97/1/61 

If40 • Landesverein fi.ir Hohlenkunde in OberOsterreich 
4020 LINZ, Ursulinenhof, Brieffach 10 

Kf48 Zveigverein itallstat t - Obert raun 
4820 BAD I SCln., postlagernd 

Kf50 • Landesver ein fiir HOhlenkunde in Salzburg 
5020 SAIZBURG, SchloB Hellbr unn, Obj. 9 

Kf63 • Landesverein f i.ir Hohlenkunde in Tirol 
6300 l«>RGL, Innerkoflerkaser ne 

If68 • Karst- und hOhlenkundl. Ausschu8 (Yorarlberger Landesauseu■svereins) 
6850 DORIIBIRM, Karktplat z 33 

USO • Landesver ein fi.ir Hohlenkunde in Steiermark 
8010 CRAZ, Brandhofgasse 18 

tf87 • Sektion Zel t veg 
8740 ZEl.'TWD:;, HOhenstraBe 10 

If89 • Verein fiir Hohlenkunde in Oberst eier 
8983 BAD HI'ITF.RNDORF, Postfach 19 

If90 • ARCE Hohle nkataster bei■ Alllt der Kiirntner landesregierung 
9020 I.LAGEHFURT, Wulfengasse 13 

IfBy • Verein fiir Hohlenkunde in H\inchen, Blutenburgstr. 91, 0--8000 HUNCHEN 
(fiir den bayerischen Alpenanteil) 



F. Kennzeichnung der HOhlen nach Bundesliinder, Politischer Bezirk 
und Geaeinden 

Die U.grenzung der Teilgruppen (CroBeinheit-Hauptgruppe-Untergruppe-Teilgruppe) 
1st nach naturr&ualichen Gesichtspunkten (vorwiegend hydrologischen und geologi
schen Gegebenheiten folgend) durchgefi.ihrt. Ad■inistrative Grenzen (Bundesl&nder
gr enzen, Staatsgrenze) vurden kaUII berUcksichtigt . Aus der Lage einer HOhle in 
e iner besti .. ten Teilgruppe kann daher noc.h ni cht au{ die Zuge hOrigkeit zu e iner 
ad■inistrativen bzv. politischen Einheit geschlossen ve r den . Da j edoc.h HOhlen
schutz in die la-pet enz de r Bundeslander fillt, vur den die Hohlen zuS8t zlich in 
den vor der Katester nuaaer stehenden Feld (L) hinsichtlich der ZugehOr igkeit zu 
eine■ Bundesl and (Staat) gekennzeichnet . Die vor der Catasternuaner ste hende 
Zahl bedeutet: 

l HOhle liegt ia Burgenland 
2 Hi:Shle liegt in larnten 
3 Hi:Shle liegt in NiederOsterreic.h 
4 HOhle liegt in OberOsterreich 
5 HOhle liegt in Salzbul"g 
6 HOhle liegt in der Steieraal"k 
7 Hi:Shle liegt in Tirol 
8 HOhle liegt in Vorarlbel"g 
9 HOhle liegt in Wien 
B HOhle liegt in Bayern 
C HOhle liegt in der Schveiz 

Bei gr enzUber schreitenden Hohlen kOnnen diese [odes auch k.011.biniert verden. Die 
Ziffern fur die Bundesliinder sind voll koapatibel ait der enten Ziffer des 
fi.infstelligen Ceeeindekodes des Statistischen Zent ralaat es. Durch die Einfiihrung 
veiterer vier Ziffern in Anschlu6 an die Bundeslander ziffer kann daher in Zu
kunft jede Hohle bis auf Ceaeindeebene zugeordnet verden , z.B. : 

4 07 04 

Geeeinde Ebensee 
Politischer Bezirk C.unden 
Bundesland OberOsterreich 

Wo diese Zuordnung des Politischen Bezirkes und der Ceaeinde schon durchgefuhrt 
ist, sind die vier ZUfern i■ Feld (BHCD1) zvischen Landeskode und r.atast ernu.n
mer angefi.ihrt . 

C. U.grenzung der Teilgruppen 

Jeder einzelnen HOhlen- Teilgruppe ist der Name der Teilgruppe, die Iartenblat
ter der Osterreichischen li'.arte l :50 000, auf denen die Teilgruppe liegt . der 
KatasterfUhrungskode und die verbal e U.Schreibung der Te1lgr uppe vor anges t ellt. 
Bei der Beschreibung der U.grenzung gelten die topographischen Bezeichnungen der 
Osterreichischen Karte 1 :50 000. Wo auf andere lar ten zurUckgegriffen vurde , 1st 
dies eigens veraerkt . 

Alle oben engefuhrten lnfor■ationen sind in der Dat enbank des Osterreichischen 
HOhlenverzeichnisses in folgenden "Feldern" engesiedelt: 

Fe ld 

L 
BliGEH 
Xat.Nr . 

GT 

Typ 

s 
0( 
RW 
HI/ 
s 
Lage 

Feldinhalt 

Bundesl&nderkode (siehe Abschnitt F). 
Ziffe rnkode fur Politischen Bezirk und Ceaeinde (si ehe Abschnitt F). 
Offizielle Nuaaer der Hohle i■ HOhlenverzeichnis. Besteht aus der 
vierstelligen Teilgruppenkennziffer und durch einen "/" getrennt aus 
der for tlaufenden Hohlenn~r (z . B. 1547/9) . Steht die Katester nd!per 
in 11

()" bedeutet die s , da B die HOhle nun Teil einer anderen Hohle 
gevorden ist. Au( diese Kahl e vird ve rviesen. 
Bezeichnung aehrerer Eing&nge zu einer HOhle in 1'.leinbuchstaben, z.8. 
8 , 8-C . 
HOhle steht unter Schutz (gekennzeichnet durch • und +, siehe 
Abschni t t D). 
Offizieller Name der Hoh le in Cro8buchstaben. Na.en in lleinbuchstaben 
stellen Zwei t namen oder Eingangsna■en oder Eingengsna■en zu einer 
Hohle (a,b,) dar. 
Kodes fur Cangl8nge und Tiefe einer HOhle durch eine zveistellige 
Zahlenkoabination (siehe Abschnitt B). 
lodes fur Hohle nart , durch Buchst aben oder Buchstabenkoabinationen 
(siehe Abschnitt A) . 
Forschungsstand, gekennzeichnet durch + x • - ( Abschnitt C). 
Nu■aer der Oster reichischen larte 1 : 50 <XlO. 
Rechtsvert des Kohleneinganges :la Bundes■eldenetz. (venn erhoben). 
Hochvert des HOhleneinganges i• Bundesmeldenetz. (venn erhoben). 
Seehtihe der Hoh le. 
I■ Vollausdruck 1st such die Lage verbal angegeben, in der Xurzfora 
des Ausdruckes jedoc.h nicht. 

I■ Anschlu8 vi.rd in Abb. 2 eine TeilJruppe i:a Ausdruck dargestellt. 

1618 - GASSLKOGKL-HOCHKOGKL 
(OK 66, 67) 

Literatur: 

Politischer Bezirk und Gemaindeni 07 Q 4 
0 5 
0 7 

KHO 
Ua grenzung: 

Pol.Bez. Gaunde n 
Ebensee 
Gaunden 
Grunau 

Rinnbac h Traun■ee bi s Lainaus tle g e Lainaubach -

~~~c~~:"X1!~~~j ~
15:!a;a~•~~i=~~~~ g~:r ~~~e~~~~~~~c~"~ ~~~= 

nerste 1nhUtta (704■ ) - GrUnangerl (102 5m) - R1nnbac h bis 
Traunsee . 

******************** Speldok - Aus tri a • ••••• • •••• • • • • ••• ••• 

KHA-Nat.Hi s t.Museum Wi en, aus ged ruckt am 19. 4.1989 

L 8116Eft X.t.Nr. E N Nut 61 TJP s iii: R1I HII Sit 
s==-z:ss:ss-:.sss::::,ss.s1:1:s1:~srs•••ss.ss:s.~.S2S>Ut~=s,:.z:::=·=2: ::•••s•••as:ss~~a:r:.IES"S%ll:ss-• ma.s:--ss:sS%::Z=s.a 

4 om 16181001 f RolELSUHoll.E 
4 0705 16181002 ,-~ . 6ASSL ·NI EIIWlli5lf.E 
4 16181002 • Ntbtohlhlt - 6ASSL·NIED£llllliill.E 
4 16181002 b 

~;~~t~sl~~EIIOIGlolU 4 0704 1618/00J 
4 0704 16181004 6R1JSlloll.E 
4 0707 16181005 FIJCHSLoat 
4 0107 1618/00II 6U6lllJTZKIIIO£ 
4 16181007 MASSERfALI.HilLE 
4 070~ 16181008 NEIENltiill.E 
4 0707 16181009 ll£1SSE IIAllt-Holl.E 
4 0704 16181010 SCILA6loat 
4 0704 16181011 KOCHIIAI.Dloat 
40704 16181012 FElDJIIWlliill.E 
4 0705 1618/0IJ 6NISloat 1ft ll.tW!IJ1 
4 0705 16181014 EISEIIMJl.oat 
4 16181015 SlUUJINISCIE 
40705 16181016 DREIUlll8lltlT·IIUIIOliEII.LaE 
4 0705 16181017 IIRANDUNSSSl'AL T 
4 0704 16181018 U-HAWl.oat 
4 0704 16181019 IDCINALD-YOS!lMlllolU 
4 0704 1618/020 Fill6t1-ftlRl. ·Holl.E 
4 0704 16181021 6RA~OC1t 
4 0704 16181022 EIXl.oat 
4 0704 1618102J IER6SOUI.OC1t 
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AEROSPACE DATA AND KARST EXPLORATION - EXPLOITATION 

RADA.I, Odon 

Airphoto interpretation, infrared scanning and satellite 
image evaluation are already a routine since ■ore than 
two decades in Hungary - for karstwater exploration 
purposes . The work began with self-made oblique-axis 
airpbotos and metric camera images available in arch! ves. 

Satellite i■ages include photos and scanned ones too. 
The base of the interpretation work is at tbe first step 
topographic map, scale 1:25 ooo. At the second stage the 
generalized data are rendered in scale 1:500 ooo and 
satellite data are superponed. 
'l'be most important aspect of aerospace data interpretation 
is the detecting of tectonic phenomena since tectonically 
prefonRed rock-masses are offering routes for karstwater 
movement and stora~. 

Very det41led airphoto interpretation of tectonics is 
covering already al■ost the total area of karstic terrains of 
Hungary. Less detailed large-tectonic maps based mainly on 
space data interpretation are covering the Transdanublan part 
of H11ngary, the Carpathian Basin and also the surroundings o.1' 

1• . 
The tectonic maps reveal a rather strange system of tectonic 
lines -- totally unknown before the advent of space imagery -

having important aspects far beyond karstwater exploration. 
Aerospace data are playing a great role in subsu.rface water 
environ~ent protection or - management too. Almost as a 
byproduct interpretation Bided also speleology. 

Airphoto interpretation, infrared scanning and satellite 
image evaluation are already a routine since more than two 
decades in Hungary -- where karatwater exploitation is of 
great importance -- for karstwater exploration purposes. The 
very beginnings of the application of remotely sensed data 
go back in time to the end of the 1950es. It became soon clear 
that taese methods are not only or great value, but do furnish 
jata which are indispensable and non- available by any other 
~eans. demote sensing is kind of expandiag toe ~an,ge of hU!:la.n 
3enses in space , in time and penetrates into real~ of tae non
•risible parts of tae electro:nagnetic spectrw:,, physical fields 
etc . 

The author was initiating the use of these nethods and is 
3till active in the application thereof. ~he work has begun 
"1th self-made oblique-axis airpbotos obtained by band-hold 
camera and metric ca.::1era images available in archives. Later
on /from the beginnings of tho 1970es/ satellite imagery became 
available -- in the form or photos and scanned ones too. 

£he base of the work in interpretation is in Cl.Ost cases a 
topograpnic map of adequate scale. Under HW1garian conditions 
we use scale= 1 : 25 000 or 1: 10 000. Scales of tilis order 
do fit for detailed investigations,the results or \Thich should 
be always confirmed by ground-truth data /that is by fieldwork 
~ethods collected inforcation which enable us to areally extend 
the validity of the remotely obtained data/. 

In case : larger areas have to be covered by interpreted 
data -- tne generalised data a.re rendered in scales or e.g. 
1 : 200 000 or l : 500 000. Generalisation of detailed data is 
aided by satellite image renditions . 

L,;.ultispectra.l imagery -- both in the sense of airphotos 
and satellite-provided renditions -- is enhancing the offectivo
~ese ot the interpretstion ol remotely-sensed informs.tions. 
A special kind of data-collecting from the non-visible p,irt or 
the electromag~etic spectrum is performed by infrared scanning 
/using the so-called infra T'/ method/. These instrur.,ents are 
proViding tnermal images -- that is isotnerm m!lps can oo con-

0 structed, tae thermal resolution of which is within tenth or C 
It ca~ be used for mapping thermal. conditio~s of tile surface 
of the earth -- including soil- and rock s~rraces and the sur
r~ce of water bodies . 

In prsctice all tne itarstic areas of Hungary are already 
~apped oy applying aerospace data interpretation methods and 
very special tasks -- such as e.s. tne thermal ~apping of the 
f9.!llous /and by dewatering activities of mines highly endanger
ed/ n~viz spring-lake -- could be tackled as well. 
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Ugi-ilr felv6telek 6s azok alkalllazasa a karszt 
kutatasahan b kiaknazaaaban 

A 16gif6nyk6p-6rtel.Jaez6s, sz infravoros pAsztazes as az 
iirfelv~tel ertelaezes altr tObb. a.int liisz 6ve resze a karsztviz 
lcut~tosansk. A iiunlnlt annsk 1dej6n sajet keszitesu ferde-ten

Felyii legifenykepek~ol 6s archivalt aetrikus kamerllk felvetelei
vel <ezdtilk. A relhasznalt urfelvetelek lehetnek t6nyleges feny
sep<rk es letapo~•tllssal keszultek is . Az 1nterpretaci6s munka 
alapja az elso lepesnel az 1: 25 ooo-es topgrafiai terkep . A 

masodik lep6s idejan a generalizlllt adatokat rendszerint 
1: 500 000-es meretarllnyban jelenitik meg es erre illesztik 
az UrfelvAtel-szolg3ltatta adatokat. 

A leKi-ilr felvetelek 1nterpretaci6janak legfobb c6lja a 
t~ktonilmi jelens6Fek nyomozAss - minthO@'Y a szerkezetileg el6-
re-jelzett kozet-tOrnegek kinBlnak utat a karsztviz mozg4s- ea 

t8roz6das sz8m8ra. 
Igen r6szletes telctonikai 1nterpretac16s anyag fedi le 

aa 118r szinte az Osszes •agyarorsz8g1 karsztos ttirilleteket. 
Kevesbe l:eszletes nagy-tektonikai terk6pek -- tobbnyire ilr-
fe lvetelek alapjan -- mtlr lefedeik az orszag durulntuli r6szet, 
a Karpat-medencet es •nnak kornyezetet is . 

A telctoni<ai terkepek egy rneglehet6sen szo~atlan rend
szeret tartak tel a szerkezeti vonalaknsk - melyek teljesen 
ise1ere1lenek voltak az. iirkorszak el6tt - es ezeknek a neo-tek
tonikai vonalaknak jelent6s61'8 tul m>1tat a karsztviz-feltllrll
son. A legi-ur adatoknak nau szerep jut a felszin-alatti vizek 
kornyezetvedelm6ben es a felszinalatti vizzel torteno gazdal
ltod8sban is . Szinte "mellek-termekkentu az interpret6ci6 se-

gitett a barlanp;lcntatasbsn is. 

1. TOe main aim1' of ka.rstwater exploration by aerospace data 

later -- eitoer provided Oy precipitation, or by surface 
water-bodies, sometimes by percolation from non- karstic rocks 
-- enters karstic rock- :naeses via discontinuities of the lat
ter. li'urther- on : karstic water is percolating, seeping and flow
ing within the Wltrix rock through voids -- joints, fissures . 
rifts. faults and caverns-caves-· being either of primary- or 
of secondary origin. l'rioary voids are connate to the rock and 
secondary the result or tectonic forces actin..-; in the surround
ings and/or within the karstic rock-masses + erosion - corrosion. 

Obviously: the most important aim of aerospace data inter
pretation is tae detectiQJ: of tectonic phenomena -- beio.:; so 
closel y related to tae occurance of karstic water resources . 
Aeroopace data are or course at the s9.!ne time offering excel
lent base for the detailed interpretation or different rock
type occurances . both in term.a of karstic- and non-karstic 
rooks. Aoon,;st karstic roks -- which are of primary interest 
in this context -- their minor differences in faciee or for
mation are also interpretable. Since in rlungary all the karst
ic regions are already surveyed geologically and in a sense or 
petrography too -- aerospace data interpretation mi;ht only 
add some details to tne existing maps and other renditions. 
The situation is quite different in the case of tectonics. 
.Urphotos and space i.£>a8es will provide a h113e sot or tec-
tonic data non-available by field- work ;netbods . This stnte-
ment is not only valid for karstic araa , but in .;e::ierol. every 
other rock-type cropping-out or being covered only by a thin 
soil-layer or other veneer. GeneralQ one migi1t say: the taick
er the loose coverine layers are, the more will interpretation 
provide data on neotectonic phenomena. Another important state
ment is, that with tile increasing height of the moviOjl plat
form from the boa.rd of which dt1ta were obtained: ;nore .:;eneral
ised data can be collected. fhiB is rather obvious, oecause of 
the -- in most cases -- vd. th the increase ot 11.ei1ht decreasing 
resolution-power of data. tlut t..1ere is nnot.i1er p11enone:ion \Thich 
will , at least partly, cor.tpensate for t.1e foruier: witlt increas-
1~ area-coverage a11d resolution-power loss -- the \)e:tetrationu 
of ti1e data will increase. Til!l.t neans, tlle :nore t ile ~e-,eralisat
ion factor is• tue ~eater will be the depth under the surface 
to wilico disco~tinuities of rock might be detected. And this 
phenomenon is n..;ain or great importance in interpretatio"l works 
carried out in karstic regions and tneir surrou~dinss -- tb3t 
is in terms of karstwater resources develo?~ent. 

./nat are then tne 1r1ain aims of karstwater explor'.ltion -
by aerospace data -- in tlun3ary, and in 6e,1eral? 

Ka.rstwater is in most cases of 3:reat economic and social 



importance ,the ~wo aspec~s are not a.i.ways taxen into account 
properly , very often monetary considerations are too often the 
only factor considered/. Karstic water resources are important 
because or qualitative- a~d quantitative ctu.racteristics there
of . Two basic approaches ha ve to Ue taken into account waen it 
comes to karsNater explorstion: practical- und theoretical or 
scientific activ1.ties . 

Under optiual conditions a sound balance io present in 
the practical- and scie~ti!ic activ1.ties and in an ideal case 
science should be always tne leadi n1 !actor -- botlt in terms 
o! time and influence. 

Science should be prese,t in all phaees of . racticul karat
water /ia ge,er.:U. subsurface water/ exploratory- ·and exploitat
ion \forks . That is, every action havin3 an it:tpact on k~rstic re
gioils s.iould be done on !irm scientific oaae . ilurin:; all kinds 
of works science has to Oe present in a practical.- and in a 
theoretic3l sense -- and al7iays in an. interactive relation. 
And - - last , but not least -- the advices ot scie~1tists snould 
be aoked f'or when any kind of practical action cor:ies to an end 
~n a ~arstic enviro"'Ulent and the areas rel~ted to it. That is 
a karstic area uas to be conuiUered as a part or tne litlloephere 

Oeine closely bound to puenomena being present and acting in 
tbe atJ1ospbere , the b,ydrospaere and biosphere /the "play- ground·' 
of huoan bein1s/. 

!ici ence hns to deal with all pheno:nena in k:arstic terl'ains; 
which are of two type: static- and d..inar::dc ones . Pro~ the ohnr
acter or reoote senei.n;~ oetbods it co~es , that static- /or core 
properly slow- chsn;1D3/ p11enomena are mainly easier to be de
tee ted by these llletbods, tilan dyn3.!llic-, or tast cou'l3ing cn.ar
acteristica. In both ca.sea a direct- and an indirect approach 
/or the combinution thereof/ mi3ht lead to reliable infonnations 

the fornler Jeaning that pheno~ena are by themselves repre
sented in the remot el y sensed <iata, and tJe other only detected 
by indicators. In some cases several direct- and indirect pbe
~~~~!c:!}~ lead to a result /via the so- cnlled coavergerace of 

So remote oensing is prov1.ding informations for all the 
phases of karat- and karstwater exploratory and exploitation 
works -- only tne proper methods in data- collecting-, data 
storage and filtering plus data processin& should be chosen. 
Here it nas to be emphasized, that a.11 the avalilaule data , 
being . related to the area in question, have to be taken into 
consiuerotio~ -- in order tbe increase the reli3bility or the 
interpretation of r emotely sensed data. 

The main aims ot t11e applic.J.tion of rez:.ote sensing are: 
t~o~~IIR

0
~d~itiolllll data to the i<nowledc;e of karstic regions 

geomorphology /includin~ hydro:'(eOJJOrph and aorp!lo-con
servation/ , 

~eolo~ /emphasys on rock-types in te~us or oermeabilit~ 
transmisaivity, stru.ctural phenouenB/ 

oydro;eology /puenoaena related to infiltration, perco
lation. seepin&, aubsu.rfuce runoff, occur
a.ace of springs , karstvater- fed swamps . 
the.rc.al.- v,ater; interaction or kc1ratic- and 
not karstic water resources both on the 
surface and under the surface ; po>,Libili
ties of artificial karst·.1ater c!iscovery .•• / 

envirof1Llcnta1 protection of croundwater reoou.rcee /in 
ter-.llB o! quality and quantity/ and coni
toririg of toe above c!uractef•.iatics in 
t1me and space . 

2 . ,lesul tc obtained by remote sensine; 

J>ractical application had be.;un by the author in the mia
dle o! the 196oes -- and i=ediately ror a vcrJ L~portant task: 
the location of almost hundred sites tor tlrillin.g operations . 
The aL.t was : to create a karstw9.ter level observation network 
in the Transd~ir1ubian ..:ouataio &ln~ea -- emphasys on the 1:S9.kony 
i,iou 1t...1ins -- wbere hwran impact destroyed the D.3tural water
household balance or karstic areas . Jince time f'or tne project 
was limited /and financial means still more limited/ , all pos
sible new metnods which could counterbalance lack of means had 
to pu in action. The su~estions of t11e author were accepted 
and soon the effectiveness of tae interpretation or archive air
photos and new oblique-axis airphotos taken by the hand-held 
camera r.1ethod was proved. 1Yi thin about t hree 7ears pracically 
all the planned wells were ready and the number of !allures 
was only some procent. 

Since that times all the other karstic wells being drill
ed -- for observation and production -- were located by the 
same 1;,e thod. 

The interpretation of karstic areas -- based on airphotos 
-- was done so that t11e end-product of the work t·to.s a m-'lp- sketch 
on a transparent plastic sheet . 'fopo map used to be or scale ~ 
1 : 25 000. Soon these traaspureocies were spreadi:-ig over large 
areas ot tne Transdanubian llountain itanges covering an increas
in& ~rt or it. And by just layin&-out a mosaic of the trans
parencies , something totally new appeared: a never before seen 
pattern of tectonic lines /or a rather !ault-li~es/, The lines 
were ,aainly straight ones , but soon curved- , circular- and even 
concentric stripes did flock into a pattern m1ich \1an at least 
strange in ti1e context ot former tectonic in!or.zutions on til.e 
area. 

In the mean time the tectonic analysis or the BUkk Uoun
tains became a neces~ity , because of observation wells to be 
drilled there too and further-on because of the explanation 
of sooe tracing experiments needed further evidences. Concen
tric elliptical rings show-up and it became clear, that tilese 
are the first proofs of the "diapiroid" cnaracter or the Blikk. 
/Diapir ~ piercement !old; diapir !old= piercing told, that 
is anticline in whicn a mobile core -- such as salt -- bas in
jected tne more brittle ovelying rock/. It IYas easy to find an 
allalogy between the iaain structure o! the BUkl< and the strange 
rounded for~s diGcovered fonnerly in the liakon.y. There was no 
doubt: the rock~masses bu.ldio.s-up tne karstic Mou,tains , were 
lifted to their recent heit;ht by similar forces acting upward. 

Amone;st tae oilviously eEter~ins c~r~ular forms clearly sub
siding oic:lilurl y si1!lped surf;J.cec coula oe found -- taeae are, 
at least relatively , depressions in the IilOUOtjinous re;i?no . 
~he correlation oetween the two pheno2etU W3B explnined uy the 
uori2ontal displace..,ents of t.1.e rock-.nasees ?layin~ i!l. this 
case tl.le r6le of salt . but bein.; al...uostcertai n clay , ,orl or 
oti1er 0 plastic" .~w.ter.i..al. 
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,\t that t il!ie it was alreudy proved tJltlt dolinee , swallow
holes , dolines along linea '.llld !or:ni~ uv~las , apri~- occuren
ces are closely boud to tectoaic lines ; since it could be clear
ly i n airp-1otoe . Por tne int<.!rprat.::.tion or ourface foms of 
course sz.tereoscopea were used and for data tra!lsfer /forD air
photos to maps/ sketchrtaster or zoom- tra~srerecope . 

Ji th tile furter extension of the areas covered uy t11e tec
tonic maDs it Oeca:ne 1ecessary to i nvestigate also t~1e surround
inre -- and all the most Uloorta1t fault-linec diesectin.; per
pe~diculurily tue karstic mOu~t~in r a.n~es proved to reach tar 
beyond the karatic areas . ny this tirae the f'irst satellite im
ages /Landsat/ becane available. It \T!lS a ,t;ood opportunity to 
find-out how do these coincide \71.th the .::eneral picture obtai ned 
t,y airphotos . The la.r ~e tecto'li.c lineo already kno\m were ~ostly 
prese,t in the satellite i..tw11es and still more beyood theae lineo. 

;,,, stri~in.; phe...10;..:.e:1 lO ,1as t~1!lt t.1e l ~r _;e- tectonic li:ec trace
able on satellite i.ia~ca were clonely boud to surfa::e hyaro~raphy. 
.)i'lce tne tot.ll tll'ea of hun;ary ,1ae at tuat tine not yet covered 
by satellite i:-1!:_.;eo t.1e author 'i7ao forced to find aooe s:.ibstitute 
thereof. ~he :oo.ps repre:,e.1ti,.; t..ie ori-,in.:il, naturul n:,aror_;rap.1y 
of' tae C~tpatfda::1 ..)(l:;in turned out to oe t,1e ideal aid. Thu.a not 
only new Md never ex ected data oa ka.rstic terr~ins could be oo
tained, but t,1e tot!ll tectonic eituatio:1. of the ila.Jin could be 
reve~led a~d uup9ed. 

Attempts were made for tue expl:.l.nation of all tnese !'e::iturea. 
1'ae ":.;eo~or:1 , or "suOcruattl erosion11 concept /..,te~ena--JlorvAth 
1978/ and tae very early !i~dings or woldvay /1969/. 

Accordi~ to the geotwnor concept t..ie exception3lly th.in 
crust wi tilln tue J3a&in wa.s produced by subcn.istal erosion caused 
by a large convectio:::i- cell in tne earth ' s mantle . This situation 
is 'responsible' also !or tile positive geothermal anoJ11aly 1111\king 
Hunga.r;r so rich in hot water sµriaga and drilled t,1erraal. \7ells . 

Toe strai.~1t-ri.3,id lines are the results ot subcontine:1t
size plate- tectonic move~eate of either compressive- or dilat
atinz character and acting parallel, but shifted apart along 
the two characteristic directions: ~fJ-S3. The Hu~arian ,,oun
tsin ijanges were fon.~ed by compressive forces and lifted- up. 
The dila.teting forces are more likely to be respoa.sible .,.or 
tne tectonic lines transoecti::i,g tile rBnGeD in more-or-leas 
perpendicular directions. . 

The elliptic!ll- anaular rorm or the Latra L..ouatains i a 
clearly ti1e result or a collapsin.:::; c,.U.dera. Ti1e area is of 
volc:inic origin and t ne existence o ~ the caldera ,,as prew.u..
ed lone; a~o -- i tff f'ol'Ll nod ciil:le·wions uere ~e.,ert.1elesa for 
t.1e first tL:Je ou.Landsat im.a3es detectable. 

The multi- arced 11candelsbnio" draitu:t.ge patterns cd~t have 
been for~ed ~y subcrustal convection-cello of leaser dir.leasions 
tu3.l that of the geotwnor. T...1c:Jc cells / 11.3eobliotero11 

/ are re
latively mobile , at lea.st aloa,g ti.le strait;ht lines to which 
tbey are bound . by the shi f ti:J,J: of the blisters a candelaora
series can be formed . T~1e stoc of ti'te "c!lndlestick" itself be
in:; 9. main river-course and the arcs are tne tributaries on 
both sides. 

The results of all tilese investico.tions - - as it was re
ferred-to above -- are in every- d.'3.y use tor insta"lce in the 
rare or the Lllrotvater table map of the Tranodanubian t:0W1tain 
3.an;ea. ·.:Oi1e scale of the uap is 1 : 200000 and the tectonic 
"skeleton~ of it is based onto the results of aerospace data 
interpretation. 

A very apecisl applic3tion of reioote sensing methods in 
k:arstwater expl.:>ration is t;.1e use of infrared scan...'lers. ·.i'ne 
so-culled infra Ti was tirnt used tor tue detection ot the •es
caping springs" . Along the .ruda aide ot the river D!lllllbe SOiie 
traces of tnermalwater occurances under the aurtace ot t.1e 
stream could be seen -- mainly bubblee a nd in cold air yapour. 
The location o! these sprin&• WM or great p ractical uiportance 
since the water !lowin,; directly into the stream was a lo•• of 
tne nearby Gellert Spa's mrln therraal sprine , On the other hand 
during very high water or the ll:lnube n danger of contSLlination 
ot the Gellurt Spring cdght nsppen by a reverse !low !rom the 
river toward the •pa . Al;nost t,,enty years ago intra TV wu used 
tor the exact loc:ition of the hidden thermal water occurancea , 
from tne board o! a ship and under well-chosen meteorolo5ical 
conditions . Tne action was actually in a multispectral approach 
realised - - symultaneously normal blackand white photos were 
taken along with t,ie HTl/ i:na,;es for tne exact location o! all 
the oi~le IR pictu.rea. It was a. auoces and LlT/ ia in u.ae aince 
thesa t:wes. A very peculiar task -- whlch could not be b7 8lJ¥ 
other means , includia•; the terrestrial ap?lic:ition ot tile LRt"i' 
apparatus done -- is t;ie regular investii;ation ot the fa30UJ1 
Heviz . At least once in a year llllltibsnd images o! the llev1.z 
Lske-spri:,g are taken !rom tile bo3rd o! an airplane. Real-time 
application or I.!'tf is aided u7 di!!erent !ilm types /e.3. 
blo.ck and white ool"li13l- or i 1trarcd and normal colour pluo in
fra colour -- false colour-- , in accord:mce with the specia.l 
tasks to be tackled. 't.1e IRU u,s3es /not only oingle !r:me 
photos shot of the 'f7 screen or toe appar3tus , but video-tapes 
too/ o!!er the opportu"li.ty to render tne data obtained ~Y the 
IK sca::1.ner in a form or isotherm maps . Ii-rr·· ima~es are usually 
taken !roa two differe1t !light- hi,3hts: 500 and 1000 m above 
ground surface. ?roa these h41hta tuerual im'15e mosaics /in 
wh.ich about aix single ilaages are covering the total surface 
or the lake/ and single iaages o! the whole lake are shot. The 
addi tlonal other photos are used as reference for t he 1:rr11 shots 
aad furt11er-on also 'or the detection of chan3es of t,1e shape 
of t he lake plus status o! vegetation. The .ake is beautifully 
ornated by aquatic Yegetation /includin& floating flowers im
por\ed long aeo !rom the tropiaa: Indian ned water lilies/. 
Ve;etation around the lake /diameter or it is about 200 m/ is 



of-importance because it is aiding the development or a spec1B..1. 
"climate" above the water 11.irror -- belon$ing to the curing 
errect or it. Series or airpbotos shot in regular time intervsJ.s 
are used at t he same time tor the traceing of the tracks of 
floating buoys -- that is the system or currents within the lake 
are surveyed--mepped . All thece actions will -- hopefully -
help to save the lake which is already in a critical sta..tus , be
cause of decrease of discharge and tnus water- temperature too. 

J. Remote sensing and apelelolop 

Jam.as , swallow- holes bei ng the entranceo to caves can be 
seen in vertical- axis airphotos /in case spatial reaolution &
lo\fa tor it/. Oblique-axis airphotos m1$.ht show the openings of 
horizontal caves too , in spite or being 1n a steep flank or hill 
or in the wall of a quarry . Hut in a well surveyed region these 
are already known. Still remote sensing I!li.g.nt help the speleolo
gist to find new caves too . And to the knovledge of already map
ped caves semote sensing may add new intonnatio:is. 

Since caves are closely bound to discontinuities or ttle 
karstic rock- masses: the interpretation of the tectonic phenomena 
is at least givine evidences or analogies for tue analysis of the 
rorm /horizontal projection or tectonically preformed/ of caves , 

'l'his proved to be so in the cuee ot the caves of Buda. 
In the id:ecsek i.lountains a special occasion was : the inter

preation of the karstic surface ot a cave /KOlyuk/ , where an at
tempt was made for the subsurface storage of the water coming 
from it and used for watersupply ot nearby settlements . The aim 
of the experiment \TBS to give a more even character to the hydro
gr aph ot the karstwater occurance , The constructions in the cave 
were already finished , when t he necessity of the use of remote 
sensing methods became clear for the local experts . On the base 
or archive- and by the author made oblique-axis photos it soon 
could be proved, that the site does not really fit !or such pur
poses. The incompetence or the cave was caused by a system of 
paralell joints which are roughly perpendicular to the mein di
rection of the cavities of cave ; that is the direction of t he 
passage into which the water-tight barrage was built . But in 
fact water l eaked-out through the -- only by remote sensing de
tected -- other system of discontinuities . 

A very intreating coincidence ot t he results ot speleology 
and remote sensing happened in the case ot the Szabada8g Cave , 
in the Horth Hungarian Kar tic Region . Har e the author mapped al
ao "diapiroi dea". With the map in his hands one o.f the cavers ot 
the area ; atarOOat a certain point , where the outl ines of a 11 dia
piroi d" do cut roughly perpendicularily the ground- plan of the 
cave. According to the ■peleologist: nt t he spot referring to 
the surface phenomenon in the cave two different cross- sections 
do match . One is a roughly round-shaped profile and the other 
resembeles to a key-hole. The key- hole shaped one is in the rock 
bl ock being lifted ao the diapiroid . By other words: the key
hole shaped sed;ion hae to be divided into two different parts. 
The upper one was formed togetner with the round profile or the 
stabile rock- mass and the lower part, which is a vertical slot , 
was formed during t he uplift or the diapiroid , by a continuous 
incision of the stream ruaning in the cave . 

4. Sw:unary 

In Hungary remote sensing methods are used as an everyday 
practice tor karst- and karst\tater oriented research works. Aero
space data are applied in a multiband manner. The results:remark
abl e and there is no doubt , these methods are indispensable -- be
i ng fast, exact and economic; furnishing partly informations from 
realms beyond human senses. 
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INVESTIGATION OF KARST SOIL OF DOLINAS IN BUKK- AND AGGTELEK- MOUNTAINS 
IN HUNGARY 

B ARANY-&:BVBI , Ilo n a 

The soil situated between li:nestone and external oco

logical. f1ctors atcospheric considerable deter..,,ine the pro

cessee of ~arst for,?1ation. 31ogen orisin of karat processes 

could be interpretated only together with the processes tak

ing place in the soil, a:\roun:! one thiri part of the bio&eil 

processes is res:l.l ted by ll.8.croflora, corrosion ot kar at stone 

is c:!.ue:ed. oainly by microbial proceeees in soil. 
In the soil, the consequences ot e:,;;ter:i3.l ocological 

factors are reduced by redox pote:itial and buffer capacity 

of soils but at th• sa.,e tice the ph:,s1cal and chec1cal cha

racters of the soils react upon the activity of cicro- a.""ld 

□acroflora. 

On the bdsis of these facts we a2su::iei t t-.at the procese 

a."1.C ci~.e es 1~ couditior: tuing place i!l the soil can be 

co:,si-!ered. as inli~:itOrs of ~aret developoent. 
Jep:?nii:-..g 0:1 the quality of soil the intensity of cor

rosion c~eS un:!er the soil, at -che sa:ne ti..:le the types ot 

.i<arst fo::-::is v:rry too. 
le pr~sent a CC..l?arative stuJ.y on so~a soil s~9les of 

V:ll'!.ous :ta.rat surface fro:J. H~nry rerar.!in~ ex)ecially to pli, 
ht:.:!lus, ~icro ele"Jents an ..!aco

3 
cont:ent of soils as "'ell a~ to 

soluble anioa a.i.:.d cation contents. 

The soil situated between limestone and external ocological 
factors atmospheric considerabale determine the processes of 
karat formation. Biogen origin of karat processes could be 
interpretated only together 1,1ith the processes taking place in 
the soil. Around one third part of the biogenprocesses is 
reeultated by macroflora, corrosion of karat stone is caused 
mainly by microbial processes in soil. 

In the soil, the consequences of external oco l ogical factors 
are reduced by redox potential and buffer capacity of soils but 
a t the same time the p hysi cal and chemical character s of the 
soils react upon the activity of micro- and 11acroflora. 

The eaission of nocuous materials has increased considerably 
sulphur dioxide, n itroge n oxides and halogenous materials also 
have natural sou rces. they are pr esent i n nature in much smaller 
quantities than emissions from human activity. The material 
emitted into the air from acidic aer osol with the vapour 
particles of the air, and a significant portion gets onto the 
ground with precipitati on. 

On the basis of these facts we assumed that the process and 
cha.naes in condition taking place in the soil can be considered 
as indicators of karat. deve l opment. 

Depending on the quality of soil the intensity of corrosion 
changes under the soil, at the same time the types of karat forms 
vary too. 

We present a comparative study on some soil samples of 
various karat surface from Hunaary regarding e xspecially to pH, 
humus, micro-elements and water soluble anion and cation content 
of soil. 

During earlier e xaminations of karstic soil in Hungary, 
have found, thr ouah analizing the cor relational connection 
between t he water soluble cations and a n ions of the soil, that in 
the last few years this connection has not been significant which 
is the result of changes in the soil in the last f e w years 
( BARAHY I. 1987 J. 

Ther e are conspicuous differnces between amount of water 
soluble cations and anoins in BUk.k- and Aggtelek Hountains. In a 
doline BUkk Hountain values of total anions and cati ons i n soil 
layer in depth of 5 c11s a r e between 2-3, i n the same cases they 
can be found 4-5. (Fig.1.). 

In doline in Aggtelek Hountain these values a r e 11uch lower 
they can be r eached the value of 1. 0 very rarely. In the latter 
case soils are stronaerly leached. (Fla:. 2.). 

Apart f r om the physical and cheaical processes in the soils, 
b i ogeneua acti vity is also very significant in kar at for mation. 
This t hesis is exact only if, in addi tion to the activity of the 
macro flora of karstic soils, the activity of the micro-flora and 
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Karstbo:len- Untersuchu.ngen in den Dolinen 

des .legtelek- und ilW<l<-Gebir,res 1.n U~arn 

i>er Karstboden liegt an der Grenzoberfl3.che des Grund

steins und der At0>osphiire . 3r besti=t a1s Grenzkontaktflacbe 

die Prozesee der Karstentvickl\ll18 · Die bio8enen Prozesse ktln
nen vir allein mi ttels der im Boden stattgetundenen Prozeeee 

interpretieren. 

Bio Dr1 ttel der b1ogenen Prozesse stamot aus der Makro

tlora, der Ubr1ge grossere Te1l 1st auf die '.-11rk=g der Mikro

organism.en zurUckzufUhren. 

Pufferfah1gke1t und Redo:i:potential des Bodens dBI1pfen 

die W1r~ der exogen-oekolog1schen Faktoren, die zlJ8le1ch 

e1oe Rllckvirkung auf die Akt!vi tat der lli.kro- und Makroflo

ren ausUben . 

Io obigen Sinne klSnnen vir behaupten, daee die Prozeese 

1o d e n XarstbMen als Ind1katoren der Xarstentv1cklung be

tracbtet verden k<:Snnen. 

Abhangig van der Bodencb.'3.rakteristik wechseln die Korro

s1onsprozesse untsr der Bodenflache und 1m Zus=enhang damit 

wechseln die irarstober:tlii.chenfor:!len. 

Die Vorlesung berichtet iiber die .!:o::iparat1vsuntersuchun

gen e1o1ger iulrstboden 1o Ungarn o,it besonderer RUcks1cht auf 

die pi! terte , Flum.us- , Mikroelel'lent- und KalciU:!lcarbonatsgeh.al.t 

und die 'J-isserltisungskationen und - a.."lionen. 

· fauna ls also examined. In the area we have examined, in 1 gr of 
soil bacteria have been found in an order of 1-lOIH ,and fungi 
of various kinds in an order of 1-1083. The micriorganis11 
population unde1· forest covered areas is 5-10 ti11ea the size of 
population under open grass (BARANY I. 1960). This is closely 
related, on the one hand, to the less extreme microclimate of the 
soils under forest vegetation associations and on the other, to 
11ore favourable soil wetness (BARANY I. -HKZOSI G. 1978). 

Humbe r of bacteria is higher in the doline of BUkk Mountain 
than in the do line of Aggtelek Mounta in. 

Above facts show t hat processe s o f kar at corrosion are 
slower in Aggtelek Houn tain, than in the BUkk Plateau. 

The Table 1 . and 2. contain data number of aerob-bacteria 
for both dolinas ( Table 1. Aa:stelek, Tabl e 2. BUkk Hountain 
r espectivel y). 

Aggtelek Hou.ntain /1987 / (data in 11111100) Table I. 

3 6 9 12 

H-5 3. 15 2 . 3 7.65 9.8 
N-30 5. 05 5.15 2.00 8 .15 

K-5 2.30 8.00 6 . 3 9.5 
K-30 6.65 5.5 9.0 5.3 

S-5 6.0 11.65 7 .0 4 .65 
S-30 5.8 4 . 15 3.3 7 .15 

W-5 7.5 3.8 6.3 2.3 
H-30 5.3 4.15 4.8 5. 5 

BUk k Hountain /1988/ (data in million) Table 2. 

3 6 9 12 

H-5 9.32 10.80 11.32 
N-30 l. 25 0.6 0.94 

K- 5 2.6 5. 2 7.0 9.32 
K-30 0.6 2.06 3. 3 l. 9 

S-5 15. 3 9.32 12. 6 8. l 
S-30 2. 26 2.23 l. 66 I. 93 

W-5 2. 7 12. 5 2.2 1.52 
H-30 0.8 l. 4 0.6 6. 72 



In Aaatelek Mountain in few caaea the soil aaaples derived 
tro■ depth of 30 CID& soil layer contain higher nu.Dber ot bacteria 
than the samples near to the surface. 

In BOkk Hountain bacter iuaa content ot soil aaaplea near to 
the surface are reaurarly hiaher than the deeper ones. Huaber of 
bacteria of surface soil saaples show close correlatoin with the 
accu■ulation of high huaaua content. This connection supported by 
the correlation between data ol number of bacteria and mass 
production of organic 11aterialB derived from ditterent slopes. 
The production of air- dry oraanic materials /heated 1os•c1 o n the 
different elopes of dollne la distributed in the fallowing way 
/projected to 1 m• /: 

southern exposition /northern slope/ 306 a:ra 
western exposition /eastern slope/ 275 grs 
northen exposition /southern slope/ 324 grs 
eastern exposition /western alope/ 241 a:ra 

The higher organic material production of the slope northern 
exposition la due to the more even ( l eas ex term) microclimate, 
which, indirectly affects the hish hu■ua content, the 
decomposition of oraanic materials beina: slower here. 

Futher detailed examinationB of both lnora:anic and oraanic 
soil components are a.n important task ot karat soil studies. The 
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present paper has wished to show the present state and partly the 
tendencies in the c hanges of karstic soils of two karat area in 
Hunaary. 
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Fig, 1 . The number anions and cations which are soluble in water on the 

northern (N), eastern (E), southern (S), western (W} slope (at the 

levels of 6,9 ,1 8 m) and bottom of doline (Db) (BUkk Mountain 1988). 
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Pig.2. Tho number anions nod cations which are aolublo in water 

northern /II/, eaatorn /8/, southern /S/, western /u/ elope 
/ at the levels of 3 , 6 , 9 ,12 ,n / / A,ggtelek Mountain 1987 / . 
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SPELDOK- AUSTRIA, DAS DOKUMENTATIONSSYSTEM DER KARST- UND HOHLEN
KUNDLICHEN ABTEILUNG DES NATURHISTORISCHEN MUSEUMS IN WIEN UND DES 
VERBANDES OSTERREICHISCHER HOHLENFORSCHER 

MAIS, l:arl 

1 . ALLGEHEINFS 

SPELDOIC-AUSTRIA so11 der Erfassung allgemeiner und spetleller Fakten zur 
SpeHiologie Osterreichs und dartiber hinaus dem Karst und den_ HOhlen 
i.iberheupt dienen. Die Dokumentation vird zum Nutzen der SpeHiologie von 
der Karst- und hOhlenkundlichen Abteilung des Naturhistorischen 
MuseW1s Wien und den Mi tgliedsorganisationen des Verbandes 
Osterreichischer HOhlenforscher nech Ha8gabe der HOglichkeiten 
durchgefilhr t. 

Die i.iberregionale Dokumentation hat bereits nach der Grilndung des 
Verbandes 1m Jahre 1949 begonnen. als die Richtlinien filr die Schaffung 
eine Osterreichischen HOhlenverzeichnisses beschlossen und ausgearbeitet 
wurden. Hach diesen Richtlinien werden von "katasterfi.ihrenden" Vereinen 
die HOhlenverzeichnisse regional evident gehalten und die Unterlagen 
Uber die einzelnen HOhlen im "HOhlenkataster" aufbewahrt. Der Ver band 
koordiniert das Gesamtverzeichnis. 

Im Rahmen des HOhlenschutzes hat sich in der Falge die HOhlenabteilung 
des Bundesdenkmalamtes dieses HOhlenverzeichnisses filr die amtlichen 
Unterlagen bedient , welches auch in die Xultur gilt~rschutzlisten nach der 
Haag er Konvention Eingang gefunden hat. Nach der Anderung der 
Kompetenzen fiir den HOhlenschutz haben auch die zust8ndigen 
Landesstellen dieses System iibernommen, ebenso auch die Raumplanung 
u.a. Am Bundesdenkmalam.t vurde fiir die fachliche Arbeit II.it den Jahren 
auch ein "Kataster" mit HOhlenmappen, eine Bildsa.mm.lung und Bibliothek 
angelegt. Hit der Uberstellung der HOhlenabteilung mit all ihrem 
Material vom Bundesdenkmalamt an des Naturhistorischen Museum im Jahr 
1979 und dem weiteren Ausbau der Beziehungen zu den hOhlenkundlichen 
Vereinen, konnte die Dokll-Qentation veiter zu.m. System SPELOOK-AUSTRIA 
gefiihrt verden. 

Das System SPE:LDOK-AUSTRIA umfa8t gehrere Einheiten, die untereinander 
in Beziehung stehen: 

• Htlhlenkataster 
• Bibliothek 
• Bildarchiv (Bild- und Diasaamlung) 
• Audio-visuelles Archiv 
• Planarchiv 
• Kartenarchiv 
• Sonderarchive (Nachlasse, Biographisches Archiv u.a. ■) 
• Sammlung 

In diesen Sammlungs- 1 Archiv- bzv. Dokumentationseinheiten liegen 
zahlreiche Haterialien vor I die zum Teil bereits .II.it EDV-Unterstiitzung 
verwal tet werden. Derzeit stehen zwei IBH-kompatible XT- Personalcoaaputer 
mit dera Betriebssystea MS-DOS zur Verfi.igung. Sie sind mit jeweils zwei 
Diskettenlaufwerken u.nd einer/ zwei 20MB Festplattenlaufwerken 
ausgestattet. Als Software wird FRAMEl«)RK-III von ASIITON TATE 
eingesetzt 

I 
das fi.ir Dateien und dazu nOtige Texte leicht handhabbar ist • 

Die Dateien sind Uber ASCII-Files in andere Systeme problemlos 
iibertragbar. 

Als gi.instig fiir die Ver ... endung von FRAMEWORK Dateien hat sich erviesen 1 

da8 iiber die sichtbare, bzw. fe:stgelegte Feldgr08e al.le 
hineingeschriebenen Informationen aufgenODDen werden, auch wenn sie 8CI 

Bildschirm meist nicht, au8er bei der Bearbeitung des Feldes gelesen 
werden kOnnen, jedoch beim Ausdruck viedergegeben werden. Dies ist bei 
nicht absolut festlegbaren Feldgr06en, etwa bei Literaturzitaten von 
groOem Vorteil. Alle Dokumentationseinheiten habe untereinander 
pcaktisch die gleichen Sachbeziige, sodaB alle Uber ein einheitliches 
Deskriptorensystem - welches jedoch erst in AnsBtzen vorhanden ist -
zug8nglich gemacht werden kOnnen. 

2. DIE EINZEUIEN EINHEITF.ll YON SPELDOl 

• HOhlenkataster: Darunter ist das Osterreichische HOhlenverzeichnis zu 
verstehen , velches von den Mi tgliedsvereinen der Verbandes erstellt und 
von der HOhlenabteilung zentral erfa6t und verbreitet wird. Derzeit sind 
rund 9 500 HOhlen mi t Nuamer, Name, Lage, SeehOhe, GrOOenordnung, 
Forschungsstand und zum Teil ait Koordinaten erfa8t I Uber diese HOhlen 
besitzen die katasterfiihrenden Vereine auch Unterlagen. Weiters 1st in 
dieser Dokumentationseinheit die Saazlung von Kappen mit Informationen 
Uber die einzelnen Hohlen. Derzeit sind es rund 2 700 Happen mit Be
fahrungsberichten, Pliinen, Bildern, Zeitungsausschnitten und Hinweisen 
auf K:tterial in anderen Dokumentationseinheiten vie Bildarchiv, 
Plan...-J.ung und Bibliothek. 

• Bibliothek: Dieser Bereich 1st sehr komplex, er enthl:ilt Sticher 1 

eigenstandige VerOffentlichungen, Sonderdrucke, Zeitscl\riften, 
Dissertationen, Oiplomarbeiten, sowohl ia Original, als auch in 
Xerographien oder Hikrofilmen. Die Titelaufnahme halt sich an die 
Richtlinien der UIS-K01aission filr Bibliographie (Pras . Dr. R. 
BERNASCONI) und ist durch weitere for11&le und deskriptive Angaben 
vermehrt. Bei Werken mit mehreren Autoren verden etva Verveise zu allen 
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Co-Autoren gemacht . Die einzelnen Titel sind in ein durchgehendes 
Nummernsystem eingefiigt, in dem jedoch Nuaaerngruppen fi.ir geschlossene 
Buchbestiinde vorbehalten sind. A.ls eigene Best8nde sind vorhanden: 

• Bibliothek EHRENBERG: Nummernfolge 1-10.000, aus dem NachlaB des 
Pal8ontologen und Speliiologen Prof. Dr. l. EHRENBERG von seinen Neff en 
0. und II. ABEL zu ungeteilter Aufstellung ilberlassen ; 
• Bibliothek der larst- und Hohleoabteilung: N1m1ernfolge 10.001 
auf,..arts, enth8lt Erverbungen und Einstellungen der Abtei lung; 
• Bibliothek 1/AIDNER: Literaturbestande die aus de11 Besitz Dr. Franz 
1/ALDNERS an die Hi lgeo Abteilung des Bundesheeres und von dort an die 
Abteilung gekommen sind : 
• Bibliothek YORIIATSCIIER: TeilnachlaB des Biospelaologen Dr. Josef 
VORNATSCHER; 
• Bibliothek ICYRLE: Literatursaalung von Prof. Dr. Georg lnLE , die 
zum Teil i■ Spelaologischen Institut aufgestellt war und der Abteilung 
i.iber Anregung von Hofrat Dr.F. BAUER vom U. veltbundesamt 
(Dir. Dr .STRUW'E) i.iberlassen wurde. Der Bestand 1st durchnumeriert und 
vird eine eigene Huaaerngruppe er halten; 
• Bibliothek Spelaologisches Ins ti tut (KYRLE - SAAR - BAUER): 
Literatursaaal.ung, die ebenfalls auf Anregung von Hofrat Dr.F.BAUER voa 
Umweltbundesamt (Dir. Dr .STRUIIE) Uberlassen wird, hier vird der AnschluO 
an das Nummer nsystem lYRLE ■ijglich sein i 
• Bibliothek F. BAUER: private Literatursa.mlung von Hofrat Dr. 
Fridtjof BAUER , der ia Janner 1989 verstorben ist; 

• Bibliothek des Verbandes Ostecreichischer HOhlenfor.scher: Zum Bestand 
gehOrt die umfangreiche Zeitschriftensa.mmlung , di,e im Austausch ait der 
Zeitschrift "Die HOhle" ervirtschaftet werden konnte und die mehr als 
2.0CXJ Btichern uafassende Bilchersa■mlung, Nummerngruppe ab 70.001 . 

Die Erfassung der Titel ist derzeit ill Gange und erst fiir einige Ab
schnitte abgeschlossen. Fiir einige Fachbereiche wurden auch bereits 
Recherchen durchgefiihrt , fiir die Sonderverzeichnisse angelegt verden, 
etwa fi.ir die UIS-loamission ftir Paliiokarst und Spel8ochronologie 
(Pras.Dr .P.BOSAI). 

• Bildarchiv: Das Bildarchiv 1st in drei Abschnitte gegliedert: 1. 
Negativ-Bild-S8.lllalung: von jede■ Bild sind N'egativ und Bildevidenz 
vorhanden und der Bildautor bekannt, demit sind autorisierte 
Bildvergaben rDOglich. Im laufenden Verzeichnis sind derzeit 7 .811 
Aufnahmen vorhanden, z.ahlreiche weitere harren der lnventarisierung, 
auch eine h1storisch bedeutende Serie Glasnegative (Gro8format) aus der 
Zeit bis 1937 , die aus der Ara nRLE staanen; 
2. Bildsamlung: eine Sa.mm.lung von Fotos, von denen keine Negative 
vervahct werden, eine anelytische Erfassung 1st noch nicht erfolgt; 
3 . Diapositivsammlung: einige tausend Diapositive von ROhlenfahrten, 
Expeditionen und Studienreisen sind vorhanden, sie sind erst zu einem 
kleinen Teil ■ittels EDV erfaBt. Durch den Einsatz eines 
Oiabeschriftungsger.iites mit PC-Anschlu8 verden diese Arbeiten 
erleichtert verden. In der Diasaaalung befinden sich verschiedene 
Bildserien die u.a. zur Verfiigung gestellt wurden von G.ABEL (Salzburg). 
[.MAIS (Wien), F.HULLER (Wien), 11.REPIS (Puch b.Hallein), J.VORNATSCHER 
(Wien), sowie die DiasS111alung l'.YRLE. Es sind such Diaduplikate (Repros) 
verschiedener Vortr8ge, die am der [arst- und HOhlenabteilung abgehalten 
worden sind vorhanden, so von H.TRAINDL, R.PAVUZA , J .EISENBAUER, 
H.GRIEBEL, L.HILL, H.HORITA, C. VOLKL uva. 

Die Diapositive verden zum groOen Teil in glaslosen Rahmen und in staub
dichten 11Dia-Um.fiillboxen" vervahrt. 

• Audio-visuelles Archi v: die hiec zusarmnengefa8ten Medien sind 
Tonbander. Filme und Videoaufnahmen; ihnen kommt eine gro8e Bedeutung 
zu, da durch sie die Hohlenforschung und ihre Vertreter in Ton und 
Bewegung lebendig bleiben. Die Archivierung und Betreuung der Best8nde 
!st problematisch, besonders was die Haltbarkeit der Tr8gerschichten 
betrifft. Zur Zeit sind in diesem Archivbereich enthalten: 

• Filme: eigene Aufnahmen und gesaanelte Streifen (16am) von G.ABEL 
(Salzburg) und 11.REPIS (Puch b.Hallein), darunter auch umkopierte 35m 
Nitrofilme; 
• Tontriiger: Aufnahmen i.iber HOhlen sind auf Spulentonband, Husicasetten, 
Hicrocasetten und Platten vorhanden. Die Anzahl von Stimmdokumenten ist 
beachtlich, es sind verschiedene eigene Vortragsaufnahmen - z. T. 
synchron ■it Dias -, Rundfunkaufnahmen u.a. vorhanden. 
• Videoaufnahmen: durch die Anschaffung eines Videorecorders (Systea 
Vl!S-PAL) und eines Camcorders (Video-8) war es moglich, eine bereits 
beachtliche Anzahl von spel8.ologisch interessanter Sendunge.n aus dem 
TV-Program fiir den fachlichen Gebrauch aufzunehmen und Eigenaufnah■en 
zu machen. Bei den Eigenaufnahaen steht die Vortrags- und 
Veranstaliungsdokumentation i• Vordergrunde, bei der vielfach ganze 
Vortrtige nit deca gebotenen Bildaaterial videographiert verden, wie von 
H. l10RITA (Osaka), J.TARDY (Budapest), J.OOl"Z (Nilrnberg), R. BENISCHIE 
(Graz), H.TRIMMEL (Wien), 11.lRIEG (Dornbirn), F.RABE (Postojna), 
P .SFRF.COU (Triest) uva. Bei spelaologischen Syaposien und Tagungen 
konnten weitere Dokumente aufgenommen werden, wie losice 1988, Bad 
Hittecndorf 1988, Postojna 1988. Weiters wurden einige Vorlesungen von 



Dr. TR.IMMEL an der Un.iversit3t live mitgeschnitten.· 
Die eigenen Aufnahmen verden in der Regel auf Video-8 gemacht und dann 
auf VHS-PAL ilberspielt. Die Ergebnisse sind sehr zufriedenstellend und 
im Dokumentationswert ilberzeugend. 

• Planarchiv: HOhlenpl8ne, gezeichnete Plan- und Xartenunterlagen von 
Karstgebieten werden bier vervahrt, sowohl originale Oleaten. 
Lichtpausen oder Xerokopien. Wegen der unterschiedlichen Gr08en var die 
Schaffung von Gri:iOenklassen erforderlich. Neben aktuellen Neuzugangen 
besitzt diese Plansamnlung zahlreiche historische Originale aus der 
Hi:ihlenabteilung des Bundesdenkmalamtes. aus dem Ins ti tut KYRLEs, von Dr. 
H. TR=, G. ABEL u.a . 

• Kartenarchiv: speliiologisch wichtige Xarten mit topographischem, 
geologischem oder thematischem Inhalt verden in diesem Archiv bewahrt, 
es befinden sich hier auch die topographischen Xarten mit den 
HOhleneinzeichnungen durch Mitarbeiter der Abteilung und entsprechende 
Karten und Kartchen aus VerOffentlichungen, die im System GEOIART der 
Geologischen Bundesanstalt (Wien) enthalten sind. 

• Sonderarchive: Materialsammlungen verschiedener Thematik werden hier 
zusa.mmengefa8t. Es besteht hier etwa die Sammlung von Nachlassen, bzw. 
ahnlichen Haterialien, wie von Prof. EHRENBERG, Dr . VORNATSCKER, Dr. 
WALDNER, Dr. F. BAUER und dem Speliiologischen Institut Prof. KYRLEs . 
Weiters ist ein Biographisches Archi v angelegt , in dem Angaben, Bilder, 
Schriften und Hinweise Uber HOhlenforscher, Hi:ihlenfiihrer aber auch 
Organisationen, die lllt der Hi:ihlenforschung in irgend einer Beziehung 
gestanden sind, gesamt:lelt werden. Die EDV-CDaBige Aufnahme der 8asisdaten 
1st be re its erfolgt. 
Als weiteres Sonderarchiv ist die Sammlung von Bildern, Stichen, Drucken 
und anderen kUnstlerischen Befassungen von der Spel3ologie zu nennen, in 
die auch Xerokopien und Bilder aufgenommen werden. 

Diese Sonderarchive stehen bereits in einem gewissen Zusammenhang mit 
anderen Dokumentationseinheiten, etwa der Bibliothek, dem Bildarchiv 
usw., werden aber wegen des besonderen Themenkreises gesondert geftihrt. 
Entsprechende Verveise sind in den anderen Einheiten vorhanden, 

In den Bereich Sonderarchiv werden zu eine.m spater Zeitpunkt auch die 
ehemaligen Schutzstellungsakten des Bundesdenkmalamtes eingebracht und 
eventuell auch andere AktenHiufe. 

* Sammlung: in der Sammlung sind alle jene Gegenstiinde eingebracht, die 
den typischen Objekt-Saraml.ungen von Huseen entsprechen. Fundstilcke aus 
HOhlen und Karstgebieten stellen auch den entsprechenden Haupteil dieser 
Bestiinde dar: Gesteinsproben, Sinterstiicke, Funde des HOhleninhaltes 
(Sedimentproben , Knochenmaterial) etc. Die Sa.mmlung besitzt such jene 
Stilcke, die vom ehemaligen Spel8ologischen Institut erhalten geblieben 
sind, ansonsten ist der Bestand eher bescheiden. Hinzuweisen ist, daB in 
fast allen anderen Abteilungen des Naturhistorischen Museums such karst
und hOhlenkundliche Sammlungsobjekte vorhanden sind und dort seit 
altersher gesammelt werden. wie HOhlenmineralien, Hi:ihlenk3fer, 
Kleinsiiuger usw. 
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3. ZUSAltlENSCHAU 

Unter der Bezeichnung SPELDOK-AUSTIUA werden die einzelnen Sammlungs
und Dokumentationsbereiche der Karst- und HOhlenabteilung des 
Naturhistorischen Museums unter Hi twirkung des Verbandes 
Osterreichischer HOhlenforscher zusammengefaOt, die 
nach sachlich-fachlichen Deskriptoren und den HOhlennamen erschlossen 
werden und dadurch einen Einblick in die Bestiinde geben sollen . Eine 
Erfassung von spelaologisch interessanten Bestanden an anderen 
Ven.-ahrungsorten ist anzustreben. Als Ziel kann eine Dokumentation Uber 
HOhlen und HOhlenforschung in allen Landero angesehen werden . 
Die SPELOOK-Dateien werden, nach H.a8gabe der Hoglichkeiten in aus
gedruckter Form, an die mi.tarbeitenden Vereine und Fachleute 
weitergegeben. . 
Die Vervirklichung des dargestellten Dokumentationssystems 1st Jetzt 
erst in Teilbereichen abgeschlossen, in anderen noch Stiickwerk, ein 
positives Ziel jedoch im Auge. Es arbeiten filr den bereits umfassenden 
Katasterteil Ci.inter STIJMMER und filr die anderen Teile der 
Berichterstatter sowie freie Mitarbeiter . 

Adresse: Dr . Karl Ha.is 
Karst- und hOhlenkundliche Abteilung 
Naturhistorisches Museum Wien 
Hesseplatz 1/10 
A-1070 Wien/Austria 



HYDROGRAPHISCHE ZUSAMMENHANGE IM EINZUGSGEBIET DES BARADLA
HOHLENSYSTEMS AGGTELEK - UNGARN 

DENES, Oyorgy - SZILAGYI, Ferenc 

lm ~inzugagebiet des Baradla-HOhleneystema uad in der HOhle 

selbet wurden in den letzten drei Jahrzehnten zahlreiche markie

runesver suche vorgenommen . Die Ergebnisee dieser Untereuchuncen 

h&ben das frtihere oild der hydrographiechen Struktur dieser eehr 

bedeutenden rtOhle Litteleuropas an mehreren Stellen wesentlich 

verandert und auch bezilglich der Entstehu.n.g des dObleneyotems zu 

neuen E.rkenr,tnissen gef~t. 
Die ~rkierungeverauche wu.rden anfWlglich mi t den tru.d.i tio

nellen Farbetoffen /Tracern/ , epater auch mit radioakt..iven Iso

topen du.rchgefUhrt , welche viel genauere l.nformationen Uber die 
StrOmungeverheltnieee , eowie indireict auch Uber das ll.llterirdi

sche 1laeeerrUckbalteverm.Ogen dee .Karates geliefert. Im Intereeee 

einer optime:len Auewertung der Uarkierwtgsversuche wurden sowohl 
obertags , els auch in der Htshle selbst 1..eseeinrichtungen zu.r lau

fenden .-tegistrier..mg eingerichtet, 1nsbesondere zur SchUttungs

messung u.nd Probenentnahme . Aus den lokalen Niederschlagen Wld 

den Karstwijseern dee Systems wurden regelmeesig #aseerproben zu.r 

Bestimmung dee Tritiumgehaltee entnorn□en und auegewertet. 

:>as Baradla- Htshl ensyetem erstreckt sich ender nordOatlichen 
~renzocheide Ungarno, ~~t ihn steht auch die Domica-Hijhle in der 

Slowakei in Zusammenhang und sie fOrder t ihr ·,,asser ebenso ins 

~aradla-Syatem; diesmal berichten wir aber nur Uber einige Er

gebnlsse uneerer in der ungariechen Stracke dee HOhleneyeteme 
durchgefilhrten Untersuchungen. 

rlinsichtlich der zwischen der Haradla-HOhle und den in ihrer 

Umgebung be:!indlichen Ponoren beatehenden Zueamoenht.nge kom.oen 
nur 'lermutungen , Annahmen in den Beechreibungen bis zu.r J.iitte 

dee XX , JahrhW>derts vor. Dae in der Hijhle in den 1930er Jahr en 

durchgefUbrte SalEen wollte nur den Zueammenheng zwiachen dem 

llOhlenbach und den vermuteten Quellen des System au:fkla-ren 

/.Ceeeler, 193&/ . Die in der 1950er Jahren durchgefilhrten J.iarkie

rungeversuche etrebten dahin, du.rch eine Ftt.rbllllg von best immten 

Ponoren und HOhlenwaeserechlingern dae hydrographieche System 

und aein Einzugsgebiet umzugr enzen und s i e filbrten zur Erken

nung dee eelbeteti!.J'ldigen Syeteme der B~ke-Htlhle /Jalruce , 1953/, 

dann zur Feete telllJD8 der Tateache , daee die Bar adla- llOhle zwei, 
voneinander unabht:ngi ge •unterhohlen• / Als6barlang/ hat /J~lcuce, 

1961/ , Darauffolgend otr ebten mehrere t:arkierungevereuche dahin, 

feetzuetellen, in welchen von der beiden voneinander IJ.D.l;.bhQng,i
gen Unter hOhlen die einzelnen IIOhlenwaeeerechlinger i.hr 'faeaer 

abgeben /Szenthe, 1970/, 
Auch wir haben den Yarbstoff wti,hrend mehrerer ~arkienmga

vereuche in die Hohlenwaeeerechl.inger efn8eepeiet /Dancza

Schacht , lieh8z-ut, Vaekapu, Minerva, liQez8.gy, Ori.ae- termi u.ew/. 

Die 6rgebniese von einigen erfolgreichen J!arkierungen und eini
ge wichtigeren, ander en Oaten eind in der Tabelle Ur . l. zusam

menget aset . Uneere Untersuchungen baben die Gr enzziehung zwi

echen den zur Lange-, bzw. zur Kurze-Unterhiihle gebOhrenden 

liOhlenwaseerschlingern priiz1eiert. ·11r baben feetgeetellt, dasa 
die zwiechen dem Hohleneingang bei Aggtelek w,d dem Hohlenein-

88118 bei Voroe-t6 /Voroe-See/ markierten Hohlenwaeeerechl.1nger 
ihr Waeaer in die Lange- Onterhohle /Hoeezu-Als6barlang/ abfiln

ren, die see Wasser tri tt in der J6sva-Quelle an die Ober:tl11che; 

dagegen Uber die sich im HOhlenabachni tt zw ischen dem h0hlen

•in8Bll8 bei Voroo-t6 und dem bei J6evaf6 befindenden unterirdi

schen 'fas sere ch.linger kommt das gef «rbte Wasser in die Kurze-
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Jll',SEA.'!CH 01' HYDHOGEOLOGICAL C<llH:.CTIU!IS 

Ill 'l'IIE CATCHJ.iEllT AREA 

01' THE BARA.OLA CA VE SYSTEJ.. 

DJ.ring the last 3 decades t here were aeries of tracina inves

tigations iu the catchoent srea of the Baradla cave system and 

in the cave iteelf, Reeulte modified conoiderably and in more 
than one area our understanding about the caYe system and its 

genetics . 
At first traditional dyee /tracers/ were ueed, leter radio

actiYe isotopes too, rendering mor e exact 1n.tormations on flow 

awl indirect ly on subsurface reservoirs. To evaluate oetter the 

results, flow-meters were placed inside and outsi de the cave 

with continuous regioterine. Tritium concentration of precipi

tation and karstic water samples were also measured regu.l.ary 

and included in the evaluation. 

·unterhtlhle /Rovid~e6barlang/ und ee kommt Uber den J6eva-Stol

len an die Oberfleche /eiehe Abbildung Nr . 2. / . 

Die bei ver schiedenen Du.rchfluse.mengen ertolgten Mark.ier WJg&
vereuche von mebr er cn mit den zwei Unterh~hl.cn verbundenen HOh

lenwasserschlingern /Neh~z-ut , Vaekapu , Kinerva, 6ri,s-teroi/ 

ermOglichten eine Unterauohung der ZusammenhiiJlge zwischen den 

Durchfl ussmengen und den in den zwe i Unterhl:Shlen herrschenden 

Stromungegeechwindigkeiten, Ee konnt e feetgeetellt werden , dees 
die Siphon-Reihe der Kurze- Unter hohle die Geechwindigkeit dee 

nohl•n- Waeeerat.rome nicht bet.rachtlich hemmt . 
In den ~inerva-HOhlenwasaerecblinger wurde von une im April 

1986 Isotop Hr
82 

eingespeiet, das da.nach nu.r ausachlieselich i n 

der J6sva-Quelle erscbien . /Uber dieeen liiar k.ierungevereuch wird 

eingohend in einem anderen l!eferat ber ichtet. / Die Verlauflcurve 
dee Markierungeetoffes waist darau.:t hin1 dase es kei.nen be

tr1tchtlichen i!Ucketau im l!ijhlonabechnitt der Lange-Unterhohle 

zwiechen dem :.Unerva-Waeeer echlinger und der J6eva-Quelle gibt. 

es beeteht dort aleo eine eogenannte KolbenetrtimUil8, AUch die 

truheren Parbstotf-liarkierungen haben dies zwar gezeigt, die 
Ieotopen-lla.rkierung hat dennoch zweifellos nachgewieeen, daee 

es keinen nachweiebaren Zueammenhang zwischen den beiden Unter

hOblen, bei den wtihrend der Unt er eucbung exietierenden Waseer

ergiebegkeitsverhtiltnieeen gibt. 
Wir haben auch die Wa eeerbilanz des Baradla-Dom.ica-HOhlen

syetema untersucht. Wir haben featgeetellt, dase die Grunder gie

bigkeit der die WKeeer dee Syeteme an die Oberflache oringendon 
J6eva-Q<1elle /in der Periode, ale 1118.Il8•le !liederechllll!e kein 

Obertl !{chenwaseer i.iber die peri.odieohen Ponore in die Htlhle von 

der nicht karetiechen Oborfhche her einflieeet/, w,ter Beruck. 
eichtig\Ul8 dee Binzugsgebietee dee Systems , laut UllBeren }Serec:b

nllll8en arlfallend hoch iet. Dieee uneere Peetetellung iet auch 

durch einen Vergleich mi t dem Einzugegebiet der benachbarten 

B6ke- l!ohle und mit der Grundergiebigkeit ibrer Qualle , der Kom-

16e-Qu.elle bewieeen. Eine eo hohe Grundergiebigkeit der J6eva-

Qu.elle iet eogar in dem Pall• nicht leicht erltlarlich, wenn man 

damit rechnet, daee auch die den Kalketein arlgelagerte Sedi

mentdecke einen Tell des eingeeickerten Niederechlagewaseers in 

die l!Hhle abgibt. 



lir naben auch oerUckeichtigt , dasa dee Wasser der Jdeva

Quelle nicht nur van der vadosen Zone des Zarstee, der die HOh

le u.mgibt, m.lt seinem friechen Karetwasser etamzilt, sondern auch 

waiter entfernten Karetgebieten , aue dam Tiefonkaret daher

atromt und hier auftritt . Darauf weiot die Tataache , daas die 

Temperatur der J6ava-QUelle um etwa 3°c hoher liegt, aJ.e die 

dsr snderen QUellen des umgebenden Karstgebietes. l)as Verhilt

nie dee von der Tiefe kommenden, alten Karstwaeeere zum fri

schen Karatwasser hoben wir noch in den 1970er Jabren verei.1.cht, 

lurch Un'ter suchungen der Tritiumkonzentrationen zu bestimm.en . 

Die Untereuchuneeergebnisee haben gezeigt, daea der J.nteil dee 

durch den Tiefenkaret von der Perne hierher strtsmenden el ten 

~arstwaeeers verh11.ltniem1ssig gering 1st, vermutlich nicht ein

!!181 10-20 ~ der Grundergieb1gke1t der Quelle /D~nea , l9bl/, So 

wird die hohe Unmdergiebigkeit der Jdava-Quelle aucl:1 durch ei
ne tlerotrOmung der bUS waiter entfernten L.arsgebieteu bte.mc.en

don Tie!enkaratwieeer nicht be!riedigend begrundet. 

Darum baben wir eine Uberprlli'ung dee biaher aJJ88llOll!lllenen 

Einzugegeb1etes des Ba.radla-Systeme ai.d uneere Tegeeordnt.lll& ge

eetzt, da wir annahmen, dase Qaoeer such durch mebrere , bieher 

aicht unterouchte Ponore ins System der Baradla-HOhle gelangen 
und so wird oich 1hr Binzugegebiet grosser erweisen, LlB bisher 

angenolil.11len . 
~ir haben einige auch biaher zum Barad.la-System berecb.neten 

Ponor markiert . 

Der in B4be.-lyuk-Ponor einaeepeiste Parbato!f eracilien im 

uaaptgang der BHhle nicht, er 1st aber in der J6ava-Quelle lte
rauegetreten; das in den Ponor eina"trOmende Wasser und die von 

ihc m.ltgeriosenen QU.arz.k..ieee kommen aloo direkt in die .Ls.n8&
unterhoble. 

Der in Zomboly-lyulc-Ponor eingeepeiate l'arbato!! kwn, im G•

geneatz zu den frUheren Annahmen u.nd Publikotionen, nicht in 

den lOrOkmeceet-Gang der aohle , eondnrn, bei einer hOheren ~r

giebigkei t, durch den Voros-Gang und Retek-Gang in den Houpt-

Tabelle l. 
• A R ~ I E R U H 0 SVBRSU C Ii E 

Woeeer- QUelle Zei t- .Luftlinien- Durchlauf- Geechwin- Durohochn . !IBI1e dee 
acblinger punkt entfernW18 zeit digkeit ~uellener- Unter-

giebigkeit suchers 

-- -------------------------------------------------------------------------
Styx-Bacb J6eva-Q, 1935-37 .KESS.LEI! H, 
Vaskapu J6eva-Q, 1952 2260 m 50 Stunden 45 m/St . JAl(IICS L, 
Gri.S.s-termi J6eva-Stollen 1957-61 470m JilllCS L , 

Hegerkunyb6 J6ava- Q. 1970 1360 m 29 57 m/St, S ZJ,,ITIIE I. 

S,irk,!ny!ej J6ava-Stollen 1970 UlU m 87 9 m/St. Sll.&ltTllB r. 
Ori,ls-ten:ii J6ava..Stollon 1970 470 m 29 16 m/St. Sll.&ll'l!IE I, 

liilezngy J6ava-Q, 1971 l3d\, m 30 46 m/St. -:. 
J;ehez-ut II. J6sva-Q, 1975 271$0 m U8 31 m/St . .... .., 
DancBa-Schaoht J6sva-Q, 1975 3140 m 136 23 m/St, .. 

" Vaekapu J6ava-Q, 1976 2260 m 28& 8 m/St. l50UU 1/.Un, .; f 
Vaskapu J6eva-Q, 1977 2260 m 42 54 m/St, 25000 1/»in, 

H 

1'; .. ... 
l.'.inerva J6eva-Q, 1977 1430 m 25 57 m/St . 25500 1~. ';:f p, 

Minerva J6na-Q, 1977 1430 m 34 42 m/St , 14500 1/»in , 
H ~ .. ., 

" Bnba-lyuk J6eva-Q. 1977 3750 m 312 12 m/St, 16000 1/llin. .. 
{l 

Heh4z-ut III, J6eve-Q, 1978 2670 m 67 40 m/St. 15000 1/liln. .; C) 

" Zomboly-lyulc J6na-Q, 1981 2750 m 136 20 m/St. 220\/il 1/IWl, 
0 

f.l '.! 
Ori,le-termi J6na-Stollen 1978 470 m 2 235 m/St, 34000 1/llin. I~ 
Zomboly-lyulc Retek-Gang 1985 600 m 2 300 m/St, 32000 1/liln. "' "' .inervb J6aTa-Q. 1986 1430 m 94 15 II/St. 9500 1/i!in, .. 
.O:ece6-Becb J6ova-Q, 1987 3500 c 330 11 m/St, 9200 1/Wn. ,l 
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BARADLA - OOMICA 
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Unteri ndische Wossersc hli nger 
1. Oonuo-Schacht 
2. Nth!t ut-11 
3. Nthtz Ut-111 
4. Voskopu 
5.. H1n,rvo 

6. Nigerkul\yhO 
T. N6u6qy 
8 S6rk6n1rrj 
9. 6r16s•ltrm1 

gang der Baradle- Hohle; bei einer kleineren Wasoerergiebigkeit 

dagegen aickerte dee in den Ponor eingeepeiste geflirbte waeeer 

vom VOrOs-Gang nach einer tie!eren Hiveau in die .La.J18e- Unter
hohl.e und ea kam in der J6eva-Quelle an die 0berflache /D~nes -

Szilagyi, 1967 /. 
Im llrUhling 1985 haben wir auch einen, 800 m HBtlich von dee 

zwa. Baradla-Syetem gehdrenden i\agy-Ravoozlyuk.-:Ponor liegenden, 

namenloeen, k.leinen Ponor markiert. Dae gefti,rbte Nasser er_ 
schien aber nicht in der J6eva-Quelle, sondern in der Kom.l6s

Quelle , demnach gehOren dieeer Ponor wid eein Hinzu.gegeb.iet 

nicht ZUJ:I hydrographiechen System der Baradla-HOble, oondern zu 

dee der benachbarten Bdke-Hohle. 

'lfir hnben aueeerdem noch drei, von J6sva-Bac.h n.Ord.lic.h be

findliche Ponore garkiert. Der in den Ponor neben der Hazug-kut

Quelle in Szelce- Tal in 1984 eingespeiste l'arbBtoff erechien in 
der Nagy-Tohonya-Quelle, dae carkierte Wasser dee Ponore von 

Hal6-rdt erschien 1c l'rtihling 1985 in der Kopolya- Quelle , daB 

im l'rllhling 1988 gefarbte Wasser des Uogyor 6e-lrut erBchien in 

der Bagy-Tohonya-Quelle. Demnach sind die nordllch vom J6sva
Bach liegenden Gebiete r.u.t dam hydrograpbiBchen System der ila

radla-UHhl.e nicht verbunden, 
Von une wu.rde echon frt.ther beobachtet, dase dae Waeser dee 

von der in der nordweetlicb mit ~elek benachbarten Gemeinde 

Kecs6 /in der Slowakei/ entapringenden, ergiebigen llaretquelle 

geepeisten Kece6...Bach, in der Stracke an beiden Seiten der 

Staatsgrenze, dort wo die Betteohle aue Kalketein beeteht, im 

l'alle wo die .&rgiebigkei t den 'lert von 2000 Li ter/llin, nicht 

Uberachreitet, reetlos du.rch die KlUfte der Kal.tleleen in die 

Tiefe eickert und die weitere Strecken dee Bachbettee vOllig 

trocken bleiben. Den Weg dieeee versickernden Bachwaoeere hat 

bisher noch niemand unteraucht, Im Sommer 1987 haban wir das 

vom Batt dee Kece6-Baches in die Tiefe sickernde Wasser mar

kiert. DaB geflll'bte •asser kam in der QUelle der i.a.nge- Unter
hohle deB Baradla..SyBtOJ11s , in der .16Bva-QUelle an die 0ber

flache. Die Kecs6-QUelle und d&B EU ibr geborende Binzugsgebiet 

gehoren alBo zwn bydrographiBchen System der B&rBdla-Hohl.e. Die 
BinzugBgebiet des Baradla..SyBtems 1st also - 1n einer nordost

lichen Richtung au! daB Szilice-Karatplateau reichend - viol 
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groBser a la biaher angeno111<1en /DdneB - Szil~gyi, 19~ti/. 
Unter BerUckaichtigung aber der Tateache , daaa die 1m Bett 

dee A..Bca6-Bacheo zuatandegekommene Ponoratrec.ke hOchetene eine 
taaeermenge von 2000 Liter/win, durch die Lange-Unter honl.e von 

Baradla in die J6eva-Quelle fUhren kann, und 1m l'alle einer ho

heren Ergiebigkeit dio diesen Wert Uber achreitende Waseermenge 

Uber das Bachbett einen obertluchlichen Abfluas findet, iat die 
nohe Grundergiebigkeit der J6sva-QUelle noch imn,er nicbt 1n 

vollem Ws.eee begrUndet. Daruo sind die Uarkieru.ngevereuche in 

der Umgebu.ng des va.radla-Syatema weiterzufUhren, de es mOglich 

1st, dass - du.rch die Darlegung von weiteren Zusammenhangen -

noch neue Binzugsgebiete aicb ale zum hydrographiechen System 

der Baradla gehOrende erweieen. 

Ee eei nocb erwah,nt, daee die ZugehOrigkeit dee eUd..lich von 

dem zw,. Barad.la-System gehorenden Hegy-Ravaszlyuk-Ponor, in ei

ner Entfernutl8 von 3500 m befindlichen Ordoglyuk-Ponors bei der 
Gemainde Icola zuc hydrographischen SyBtem der llaradla-Hohl.e 

von der Sei te der hydrogeologisc:hen VerhH.l tnieee - laut Wl.Qeren 

heutigen .6.enn.tn..ieeen - nicbt ausgeechloesen iet. Das in dieeen 
Ponor ei..i4liessende Bachlein wurde in den 1950er Jahren von L. 

J.U.UCS, am Anfang der l 96uer Jahre von G. Dt!IES marldert, der 
AuBtritt deB geflll'bten Waosers konnte aber keinmal beobachtet 

warden . Der Ma.rkierW'lgeversuch wurde von uns h.ier in 1968 wie

derholt, wieder erfolgloa . Zur Autklurung der Zugehbrigkeit 
dieses Ponore haben wir eine WeitertUhrung uneere Vereuche vor. 

Uneere serienmi:!Beige liarkieru.n,eevereuche haben bewleeen, dase 

daa Baradla-SyBtem alB ein auch heute in Entwicklutl8 befindll

chee, streckenweiee entetandenee tlOhleneystem gilt /D~nes, 1969, 

1973/. Seine .&nhtebung iBt im Zue&mllienhang mi t der al.lJDJ!hli~ 
chen Abtragung einer waaBerundurchlueaigen Geachiebedecke, die 

im ~rtiill' eut die .i.erBtverebnWl8 a bgelagert worden 1st. Di.eBe 
Deckechichte hat eine graduelle EntbltiBBWlg der Karatoberfluche 

ertahren, die bis heute andauert . .AD immer weiter zurUckschrei

tenden Randa der in ~btragung begriffenen -.aesereperrenden De
eke an der Obertlache entwickelten Bich immer neue Ponore, in 

rUckBcbreitender Abtragung und dSJlli t ZUBBJIIJD•nhlin8end neue, wae
eerablei tende Hijblengti,nge, die eich dnn sch.on frilher entata.nde

nen Mlteren Htihlenabechnitten aneeechloaaen batten, und so wur-



de von Schr1tt zu Schr1tt der Hauptgang der Hoble und die daran 

anechl1eeaenden Seitengl!Ilge zuetande geko1111:1en /D6nee , 1969, 
1971/ . Die heute noch andauernde, kontinuierliche, lallbB&me ~r
hHhung des daa HOh1enoystern Ainschlieeoenden Ke.ratberslaadee 

und dee dazu parallel la~ende, otu!enweiee .;1nocbni tt der Ba~ 

taler haben bewirtt, dass die l:Srtliche &rosio4sbasie - lll Ver

b!iltnia ZWD fr\lheren Bntepringeniveau der \juellen - au! ei.n 
tieferes Niveau geeunken lot, was eine K}ulliche SenkU.ng dee 

Karetwaeaerniveaua zur Polge batte. Jlachber Ju.ben eich die w1-

terirdiachen Hoblenwnaaerachlinger und die zwe1 Unterboblen 
entwickelt, dtulll ontetanden dio wei teren Pon ore an der C.,ber

fl!lche w.d deran anechl1eeeend die we1 teren Hdhleni;ange , die 

die i m 11,lba-lyul<-Ponor e1nfl1eaaenden und in den 'laeaerechlin

gern des Keca6-Bachbetia v-ereickernden 7teaer in die UnterhOhle 

fUbren /D6nea - Sul~g;yi, 1988; D6nee, 19CO/. 

Die Kurze- UnterhOble wu.rde von uns - vom Stollen auagehend -

achon in einer L¥.,nge von nahazu 1 km, du.rch eine Pumperw.bsaugune: 

der Siphone &u:tgeecbloaaen und began.gen, so konnten wir Ulla dem 

6r14e-term1-Tnaeerschlinger ca. 50 m annl!hern. AD quelleneeiti
gen Ende der J.ange-llnterhohle eind die Au!echlueeurbeiten auch 
derze1t im Gange. 

I~ Loufe der •uswertung der ~arkieru.ngavereucha der zur l..an

ge-Unterhtshle gehOrenden HOblenwaeeerschlln5er, kijnnen wir uue 

den verh!lltniom11eaig achnellen strtscuneaceechwindigkeiten /30-50 

m/h/ daraut echlieaean, deee die von der HOblenwneeerechli.nger
gruppe von llehb-ut b1a zu.r J6ava-Quelle reichende Unterhohleu

etrecke - zwar oie eicherlich an cehreren Stellen vou Wasser 

ganz auei;efUllte Teile einschlieaet - groeetenteila von ~•nacb

lich begehm,ren Abmesoungen eein kann. D1ee Jtunn auch 1m Pelle 

dee vom B4ba-lyuk..Ponor auagehenden Unterhdhlenabechnit1B lllcht 

auegeechloesen werden. Die Schluckfl!higke1t dieeee Ponore 1st 

zwar derzeit ziellllich klein , doch 1st - auf Grund der Schluck
mUndung und der weiten Dimensionen dee zu ihm fUhrenden Tale -

annehmbar, daee eowohl der Ponor, ale auch der damit verbundene 

Hohlenabechnitt durch viel groeaeren waeeerergieb1gkeiten aue

geata.ltet worden ailld und auch ihre Abmeeeuna:en dementeprecrtend 
geformt werden kOnnten. 

Lnaere Untera~chW'l.gen haben zwar echon bisher zu zahlreichen 

neuen Brgebnieeen g«dUhrt, dee Gana:eyetem aber dieeee lebenden 

und aich auch heute entwickelnden Hohlenaysteme iat bis heute 

nicht vollig bekannt und ea k!lnnen wei tare Ergebniaee auch in 
der Brkannung der hydrographiechen Zv.aammenb1nge erwartet wer-
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den; ao hnnn aein Einzugegebiet derzeit noch nicbt genau be

etiumt warden w,d darum auch keine genaue \VaeaeroilWlZ erutellt 

werden. Die Untarauchwigen sind also weiterzu:tll.bren . 
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THE PROBLEM OF THE LAMPFLORA IN BARAD LA CA VE 

VEGH, Z-'Olt 

Baradla- oa·.-e 18 recorded aa one ot the ou1ata.nding natural Taluea of 

Hung&r)' rich i.a Yiai ted by nearlJ' a quarter ot a mil.lion people year bJ' 

7ear. Thu great popularity puts an increa■in& bu.rd.en on B&radla cave as 

wel l aa arise• more and aore envi.ronaental. probl ecu:. One ot thi.a problems 

1.a the spreading vegetation around illwlinated parts ot the cave. 

The number ot llgbt- aourcea •• can fi.nd aaaller or bigger vegetation 

around baa been tripl ed du.ring the l&at ten years . Thu is a good u:am,-

11. .. tor deaoribins the d.aab ot .Ugae and 116aaee. 

.lppea.ring the vegetation ia helped b7 some given oircuaatancea auoh aa 

the seepage ot t he water on the dropetone■ or there are ao11e parb ot the 

cave where the 1urtacea ot the stone• are rich in nutritiYOB eta. However 

detera.inant factor we briniging artitioial. l ight into the oave wioh pro

duce• the energy tor the photoayntheaia. The great popular! t," has oaUBed 

that t he l ights opera-te tor a lot ot hours a d.aJ' and the strongly lllu.;J;i

Zll ted areas bave been spread over with planta becauao the lights were . · ... 

placed the wrong way. We can show tb.u phenOQenon wit h m1.11:eroue elides. 

We can fi&ht against growing ve4etation best With the aid ot onviro

ment&l. 11.gh~ network and opt.1.mum opera ting ayateo. 

Today the up- to-date , fixed illuminating system is essential 
to the introduction of caves~ ~aradla ~ave , which is ooe of 
the outetandiag natural formations in Hungary , baa been visited 
for centuries sod has been illuminated by spot-lamps for more 
than SO years. Today hundreds of spot- lamps send daylight into 
the large halls of the cave. Thia progress, ea every inter
ference with the order of the Nature , has advantacee and dis
advantages as well• ao the flora settled down around t he lights 
cause more end more problems in the Baradla Which are similar 
to the problems of other illuminated caves . The defence against 
the settlement of the vegetation can onl y be efficient if we get 
to l:.no• the conditions and cicum.atencea of the development of 
the lacipflore. Our data can help us to build illumina tiag systems 
not hostile to the enviroo.ment io. other caves• 

The electric system "'as renewed in sixties and balls <,ere 
illuminated by too by many helf- reflectors. The eafety-illumi
nation system was built ea well • £ea reeult of the development 
the greeter candle-power made the flora migrate into the cave. 
Piret this phenomenoo wee quite rare but later on in the mid
eeventiee this process became frequent. Thie wee helped by the 
numerous visitors /200-250 thousand per year/ , becauee operating 
time of the lights wee proloaged. 

We fol low the spread of the flora by making l empflore maps• 
je we can see in the lat . figure our data ehow that in 1977 we 
found vegetation around one-third of the lamps in the • turiet
parte • of the Baradla Cave. In 1964 the frequency went up to 50-' 
and in 1367 it wee over 70-'• Ae we can see in tbs char t the moat 
threatened •ans ie the patt not far from Aggtel ek where the 
frequency la nearl y 10<:t' around the lamps of the safety-illumi
nation, Thie phenomenon ie caused oat only by the loag operation 
time but tbe i nproper application of the halogen lamps. 

The chert shows the speed of the imigretion of the vegeta
tion well but it ' s difficult to get date about the growth of 

A Li»P/$. KORl!LI !IOVU:YZST PROBLlliAJJ. 

AZ AGGTELKKI BA!U.DL.l- Jl,\RLll:CIWI 

1.!agaroraz,g kiecelked6 teme8zeti Brt4kei kOzOtt tartjok n;rUv&n B 

Ba.rad.la- barlangot, &e1el.yet 4vr61 BVro kOzol nee:,od.ail116 llitogat6 kerea 

tel. Ez a lD tal.oaa :forgalom a Barad18ban ,a kOrey0k4n tokozott terheleat 

okoz, om.1 egyre USbb kOrn,yezotT4<!elm1 probl4ma jelentkoz,..St vonja maga 

utan. Ezek kOzOtt kiemel t hclyet foglal el a nOvtin1zet terjed8se a l:arlang 

kivilBgitott r9aze1ben • 

A oobok 4a algak rl.1881tia hataBara bokOvotkozott el6retHrds&t j61 jol

lelll-1 az a tdny, boa az elault tiz 9v alatt megbe.rooBzoroz6dott nzolmalc a 

tdn;,-torrlloknak a az&m.a , a.cel,Yok kOrUl kiaobb me;yobb folUlotu nOv9nyta

kar6 figye1het6 oeg. 
4 nOvOIQ"zet megjelen,adt sz6m.oa, a ba.rltmgban elevo adott kOril.lll.4ny ao-

81 ti, 1Q a :falakon caeppk6veken lesz1virg6 ne~vess9g1 a barl.ang eaoe r4-

azein ta.l il.hat6 td.paD,Ya.gban vi.szol')3'ln& ~zdag eziklafelUletok a·tb •• .&. di:int6 

tenyez6 azonban a cestora9gea t&nybovitel , am..1 a n0v9nyzot szic:ulre. bi.ztosit

jo. a totoszint8ziahez szlJ:k:s9gea energitit. J. DllgJ torgaloa cda.tti hosezU 

Uzemid6 ,a a t8TI1forrUok ro•ez elhel7ez4'.se, aJi ri-6aen megvilllgitott terUle

teken kiterjedt nHv8)V'takar6 tojl6d.U9t biztositja. J. jolene8got azuaoe 

diafel.Thol i::,,utatja be. 

J. nOT,nyzet terjed1'ae olleni kllzdelo11ben sz6moa al&rendel t jelent6a8gU 

megoldBB mell ett a legoredm4n:,eaebb, a ktil"DJ'ezetkim916 rl.1881tlia1. h'16z.at , 

8a az. optiaflia Uzomeltot,ai rondazernek tudatoa k.:141&.kitba lehet. 

eafety-.lamp spot-lamp 

Fig . 1, The occurence frequency of the lampflore in the 
Baradle Ceve OAggtelek area IIJ6evafc5 area 
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the biomass. Several squar e meters of moss grses can live around 
one spot-l amp for y(I!:,; e but at tla· eame time somewhere else 
replaciag the lamp or cn•agiag its position can make the moae or 
algae colony disappear. 

Todays -there ie no part of the illuminated sone where we 
cannot find green pa tchee. 'ife can find vegete t ion even one 
thousand meters far from the entrance of the cave . How is it 
poeeible for the plant to get so fer under the ground? 

The eporea are brought by the air movements to the perts 
close to the entrance . Into the inner parte of the cave the germs 
are brought, for example; by the etream too. But these are not 
the main reasons . The most important factor in spreading the 
lampflora la human being, The spores , stickiag to the c l othes 



- end shoes of the man walking in the cave, stick to the wells and 
other format1one in large numbers. The fittinga, conatructione 
end their rubbieb oen be infectious ea well• Pitting the lempa 
and touching them c•n infect their aurroundinga, 

There are acme parts which are out of reach of the man but 
with the aid of *be local microclimetic changes the vegetation 
can get there, The reflectore /of 500-1000 W/ with their beating 
effect can cause local air flows, Thie lifting aerosol can ce1i'b 
the algae cello end aporee end get them to the top of the ate
lee t1 ta or the ceillilg of the ce ve. 

The settlement of the vegetation ia poeeible where the con
ditione ouch ae nutrients, light, humidity, auitable temperature, 
are given. In natural circumetencea the• 1gee and ■oee, wbicb ere 
abedef1l end live in front of the cavern, ere unable to migrate 
into tbe cave without any light. The men created the poaaibility 
for the vegetation to aettle down in the inside by replacing 
natural light with ert1f1c1el light. Under these circumetencee 
only the moat euryoecic Algee end ltoee can live permanently. 
These lower plenta create e so-called pionir flora in the 
environment. 

The role of the light in the growth of tbe lempflora 

The lights produce energy for the pbotoayntbeaie only in e 
well daftnad pert of the cave, The diatence, within the energy 
ia suitable, ia e measurable, stable value for tbe different 
types of the lights. In table l,ebowe the date of the cberecte
rietic distances we !lave measured in the Beradla. 

The development of the lampflore ia under the influence of 
the morphology of the eree ea well• Hiding the lamps into the 
fl..aaurea results in lighting boarding nlla, Around these places 
considerable amount of vegetation cen appear in the range of tbs 
eefety-illuminetion lights especially when they work several 
hours a day. 

We measured the ill1111inetion to le= which valuea ere enough 
for the jlgee and Moes for their growth. We found that around . 
the low-duty lamps /eafety-illuminetion, 40--60 W/ eppr, 150--
200 Lux were needed but we also found Moe• colonies which could 
live under 40 LUX• jround the apot=lighte more intense illumi
nation is needed because of the aborter end periodical illumi
nating. jt the apot-ligbte / 500-1000 W / tbe lempflore can live 
et minimum 300-800 Lux, Only Algae can live et illumination leaa 
then tbia, where the dripatonaa are wet. 

Spot-lights owing to their epecific arrangement eeeure tbe 
invigorating light to jlgee end Uoaa one Quite large surface 
area. ja an exaaple in the Black and the Tiger Halla we can find 
moss greae of several square meters in front of the light built 
into ditobae, 

The lempflora 1• vary sensitive to tbe changes of tbe illu
mination, The decrease of the light energy or turning the bodies 

p ow e r 

light aouroe Incendeeoent lamp Halogen 
diatanoa £c!L. ~60W 2QQ:lQQQ • 200-1000 w 

11880 40--50 200-300 300-400' 

llinimua 0 0--20 )0--60 

maximum 120-160 j~~ 400-600 
/8-lOm/+ 

•algae 
Table 1, The d11tance of the vegetation from the light 

iiourc• 

of the epot-libhts over, can cause the destruction ot the flora. 
If the codition ia favourable the plants Rill settle down very 
quickly. Prom this point of view the halogen spot-lights cauae 
the moat problems. 

·rhie type bee got good efficiency so it produces more light 
then the othera, If the traditional incendeacent lamp waa repla
ced iv· halogen one fundamental changes would appear, To take no 
notice of these facts ~ould produce the quic~ srowth of the 
flora, The Column Hall ia an example for tbia where tbe use of 
halogen lam.pa in great numbers caused v~ry serious greeoing. 
Thie process bean•t a topped yet, If the traditional '# bulb is 
replaced by a haloge n one the protonema of the ~oee or even the 
shoot can appear in 6- 6 weeks, 

Bftecta of other factors 

The high humidity of the cave, the continuously aeeping 
water belpa the plente to settle down. A• the wells and other 
dripatone formation ere ebaya wet in humid air "e could think 
that the.a lgee end 11.oee cen appear &ny1<bere if tbertl ia light, 
On the contrary we can find some places where •be intensity of 

_the light and time of tbe exposition would be enough yet there 

ia not any vegetation, There are other parte of the cave where 
we cen meet a hu.ge vegetation cover uuder t he same condition. 

If we examine tbeae walls and dripatonea we can see that 
the seeping .water produces e thin membrane on them. Thie ..a••r 
layer which watera the plants is eaaential to the ateady settle
ment of them, It•a i oportance ia proved by the green lines of 
the algae which turn up in the track of the seeping ~•ter on 
dripetones, 

The periodical appearance of green patches on the rock at 
the entrance of j ggtelek cave can alao be explained ►7. thl..a 

phenomenon. ?here we can observe that the wall ie made graeA by 

the algae in days after tbe aeeplng of tbe apring thew, ~hen the 
eeepio.g decreases the green cover fades out. 

It bee been obeerved that the heat of the spot-lights dries 
out the surfaces of the dripetones end so it controls growth of 
the vegetation or even it can lead to the complete dry ~ut ~f the 
lampflore, Same effect can aee around the halogen-lights because 
their beet emiaeion burns down the eettled mosa-colony, It•e a 
pity that out of the range of their drying effect plants can ., 
live undhturbed. 

jltbough the jlgae and Moes and Pern constituting the lamp
flora ere species of greet adaptability, their appearance around 
these places is in connection •·1th the humid areas rich in nut
rients, So we can find moat of tba plants in the ground of the 
cave, in the clay end on the muddy rocka respectively, 

!be major factor of tbe pushing for•ard of the vegetation 
in the area of jggtelek ia the large quantity of outriente, The 

cave waa populated by the man of the Bronze jge and tbe ground 
and dripstonee were covered by organio weetea produced during 
the centuries, This 10 calltl "h1111ua• on t be surfaces maltee good 
nutrients for the planta, The lampflora cannot appear, in epite 
of optimal light condition, on the aurfacea of the unpolluted 
dripatonea if they ere not covered by water-layer. 
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As we can aee tbs eettlement of tbe vegetation in the cave, 
regarding the enorganic and antropogen factors, ia expectable. 

.. 
The effects of the expansion of the vegetation 

!hia vegetation gives riae to several cave-biological and 
environmental probleu, It's difficult to predict t ne outcome 
of the growing pnytomaee, The nutrient sources given for tbe 
cave ooeno■ ia ia fluctuating in time and apace but ia usually 
limited, The majority of sources under natural conditions is 
produced by the metariala coming from the outer aurfaoe. The 
obemoayntbatiaing organizms, suob as bacteria living in these 
oavea, can be the primer producers of the food-chain, j new 
source is connected into thia chain with the biomeaa of the 



lampflora. ?be fauna of the cave react to these changes et 
different speeds. It 1tould be good to stert some reaee1-ch to 
learn these effects. 

The vegetetion baa several visible effects. rhe lampilora 
settled on the dripatooee and walls bides their surface and 
changes their natural colour. lhe smell plants not only cover 
the aurf&ce of the dripatooe decoration but deotroy t hem, 

The seeping water continuously ~•tera the Uoas colonies. 
?his results a saturated solution of lime from which Caco3 con
tinuously depoeited on the leaves of the plants in a thin layer, 
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Thia lime-deposit causes the death of the plant . So the develop
ment of the ~oea keepa up with the calcificction. In time an 
emorphua mesa 1a formed by the lime deposit and the texture of 
the plants. ·?hie process 1a dangerous because it oot only caueea 
aesthetic de111Bga but it affects the natural gr6wth of the drip
stone and destroys i ta fora. 

All these effecte and conseqencea could lead to 1rrevara1-
bile de111Bge in some decades which ie not a long time as compared 
to the age of the cave, 

dr ViGH Zaolt 
Tancsice M• u. 25, 

6loo Varpalota 
Hungary 



UNDERGROUND WATER DATING BY TRITIUM MEASUREMENTS 

CIGNA, Arrigo A. 

SUmmory. The tritium concentration, In tallout at a latitude or -IO-t5° K since 
19'0 iJ here reported. A simple model 'With rwo compenmenu tor dating or 
uncma,ound vaten 'O'ith a reduced t1ll'nmV ii also des<ribed. As an example the 
resulU ol>talned on some samples rrom the mm r,nem Grona Grande del Vento -
Grona de! Iiume (Ancona, tantnll Italy) ere here Included. 

Introduction 

The chanaes or tritium concentration In fallout produced l>y the experimental 
n- _,,. exploded In llllllosphere may l>e used. under some condltiOlll. u, 
o...iuato the replacement nlocity or an uncma,ound 'ftW. 

In thil paper the concentration ...iues or tritium In precipitation, since 19'0 in 
reported tor a latitude zoneol>out 40• to 45"11.Both the contributions trom the nuci
ffOl)QQJ and the cosmoeeruc tritium wore COllltden>d. 

IrlYIR concentration IA prec1p11au011S nnoe mo 

Betwen 19'0 and 1966 the """""e annuol ...iues meorured In rurlace nten In 
USA ...., used (U)lSCEAR, 1m. p. 118). Since 1967 (vhen the a-• concentration 
ftll J4.7 Bq/L eqtli'Vlllent to 1011 pCI/L) the concentrations or tritium due to all the 
n-mplDlions that occurred before that dole wore celculated eccordiD& to en 
emetlft halt time orJ2 ,-,. 

Tobie I - Tritium contribution, trom nuclear ffOP0nJ explmlons In the 
wno,phero aller 1967. 

Explosion date fusion IC! Tritium increme 
Bq/L pCI/L 

26jllne 197') 0.90 0.49 IJ2 
17 Jun• 1974 0.15 0.ll8 22 
17 llonmber 1976 I.~ o.~ ~.8 
16 October I 91KJ 0.15 0.ll8 22 

Tobie 2 - talculat8<1 a'IOt8ge tritium concentration In natural nten (Latitude zone 
o1>out 40"11). Some experimental ...iues ..-ured In Geno.,,._ Bnrimone end 

lspra are also reported tor comperlxon. (I T.U. (Tritium Unit)• I eiom or 
tritium per I0ll atomJ orhy,lrogenl 

19'0 
l~I 
1952 
1~3 
I~ 
m5 
I~ 
1~7 
I~ 
I~ 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
197') 
1974 
1m 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
198J 
l 'l&t 
1985 
1986 
1987 
1988 
1989 
1990 
1991 

.l1"M"88'.eannuelcoo.c. 
( celculat8<1) 

Bq/L pCi/L T.U. 

052 14 4.J 
0YI 14 4, 
0'6 15 4.6 
0.61 16 ~-1 
1.4 J9 12 
4.8 I)) 40 
7.8 210 65 
7.8 210 65 

12 1J) 102 
~ 680 210 
22 :ISO 179 
1J J60 111 
41 1100 J40 

122 1J)O 1019 
96 2600 802 
~7 l~'.)O 478 
46 1250 J86 
37 1011 J12 
'JO 816 ~ 
2i 659 20'J 
20 m 165 
16 431 m 
1J J49 108 
10 28J 87 
9.0 2<\J ~ 
7.4 200 6Z 
6.0 163 50 
5.9 159 49 
4.8 110 40 
4.0 IU7 n 
J.J 88 V 
2.8 ~ 2'l 
2.J 6J 19 
2.0 53 16 
1.7 0 14 
1.4 J8 12 
12 JJ 10 
I.I 28 8.8 
0.9 25 7.7 
0.8 22 6.9 
0.7 20 62 
0.7 18 5.6 

Gen<ml Brasimone lspra 
(0°11) (Boqna. +t"II) (V....-.t6"JI) 

T.U. T.U. T.U. 

l2J 
510 

!'JO'} 
744 
288 
197 
128 
IJ1 
116 
47 

IUJ 
98 
97 74 
80 67 
6Z 59 
41 
J6 70 
41 98 
42 0 

54 
54 
JI 

<21 
<21 

12 
11 
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IUtm!II!!!- Vengono ft>mlte le concenlnlZlanl del tritio nelle rlcedute elle 
latitulllne -IO-t5°11 a pertlt9 do! 19'0. Vlene pol WuruatO 1111 semplice modello a due 
compartimenti che con=te la dalazione di acque sotterraneo con un rlcemblo 
n,lat!nmente rldotto. I' rlportala l'oppllcezlone del melOdo ad alcunJ cemptonl di 
acque raccolti nel rlstemacenlco GrottaGrando de! Venle>-Grottadel Fiume (Ancona). 

Ob'riously lhe contributions trom lhe cosm.Qi8D,ic tritium and the n
ffOl)QQJ mploded In 111JDosphere l>y the People's Rep. or China et1m' 1967 wore also 
token Into account. To celculate thil contrlbUlion lho conwrslon hcion -...luod b-, 
llilkel (197J) and fflPOl'led also by Schell ,t 41. (1974) Yhlch oorrerpond to, 
respect!-..ty om q or tritium tor each nmon meeaion 00) and 2 q or tritium tor 
each tusion IC!. The atobal contribution trom fission ii ne&liiible In comperlxon IO 
the ruston one. 

In lhe ln-196H962 lhe !lllloD IC! ftnl2'}7.~ (UKSC'.EAR. 1982:p. 227)and 
the oorrerpondlni Ina.so In tallout ftll ol>Out 110 Bq/L (J'.)00 pCI/L). Tben,!Ore it 
con be calculated that each IUslon 11T contributed 0,545 Bq/L (14, 72 pti/L). Accordin& 
10 these arsumptiOlll the contribution, rrom n-mplmlons In tho IIIJDnlPhere 
_,. 1967 ftnl o"'1\l!l1ed and fflPOl'led In Tobie I . 

SUCh contrlbullons ..... -. In the nn, ,_ _,. -h explosion, IO lhe 
...i- calculat6d, -,-1>-, -,-, aocordin& 10 lhe procedure fflPOl'led III the be&innlne 
or thil per11&1'8Ph. In the tollo'Wlne ,,_.. the contribUtionl decl'l!IISed 'O'ith tho IO!De 
halt-time (32 ,,_..J fflPOl'led before. 

luc1- plenU haft a locel l.ntluonce only OiU.. 1980) es It ftll Rrun4 In the 
.. ....,ties vhen concentrations hl&her lhen expected-,, ..-ured In some place or 
continental Europe (VelJI « at .• 1979). rrom aatobal point or vlev. on the contrarr. 
lhe contribUlion from lhe nuc1- plenu iJ negliaible. 

ror COlllll)lenlc tr1uum UISCUR (1982.. p. 89) eins a 'Vlllll!l or 400 Bq/ml 00.8 
pCI/L) tor the .,_. concentration In surface 'ftlm'I. E-vontuelly the COIIDOl[enlc 
tritium hes been added IO each -,- lnftntorf. 

It mllrl be emphesllod that tritium concenlnllllon In surface 'ftWI hes a _., 
l"Mlllll'Cable latitude ettect: it doUblel tor "'"'h 13• latitude <leeffl!S In lhe llorlhern 
emlsphere and tbr each 16° latitude do&l'MS in the Southern emllphere (Schall« 41 .• 
1974). IIOftftt lhe 'Vlllues celculllled occ:ordln&: lhe procedure described ol>oft ftl'I! 
obtained b-, meesunmenu cesrled on In lhe USA Ol'Olllld a "berlcenu-e· of ol>out 40"11. 
Theretbro lhele 'Vlllues con be con,tden>d to be ~Win tor a zone or some 
do&roo Ol'Olllld such latitude. 

1n Tobie z lhe l>ehavlollr or tritium e'Vlllll!l1ed since 19'0 iJ reporte<I. ror 
comparison some mperimental "'111!1 m_,,,..., In three Italian locelities in also 
11""": Gencm (Uli. 1981). Bra1imone (Gontlentlnl & &reenanL 1988) e 1spra 
(Dominici, 1978 to 1985). 

Accordlni 10 ))nos tt at. (1989) some tritium shoUld l>e produced by cold nuclear 
tullon in lhe Earth . .locordina: to his estimate the iJ.obal amount roleesod. •~-by the 
rebruary-llerch 1972 eruption or lla1111a Ulu ftll ol>Out 111 TBq (1000 CJ). SUCh 
OIDOIIIII ii llDa1I in comperlxon 'O'ith lhe n,leesos by n-_,,. Yhlch gin 
neerly 7.~10~ TBq (20 IICI) per each tullon IC!. Ir lhe hypothesis or .)mes should l>e 
cont1rmed lhe contribution or tritium or terrestrial origin should also 1>e taken Into 
eoco1111t In tuturoestlmatlon orlho atobel tritium l'llllout. 

rw a,me,rtments enytronmentaJ. model 

.I. simple m, compartmenu envlronlDental model hes been deftlopecl tor dating 
1111def'&tOUDd 'ftWI by tritium concenlnllllon _,,,,u_ The nm compartment 
corresponds to the surface 'ftW Yll.lle lhe secon4 one corresponds to the 
undoflround'ftlm' to be dated <rta. I). 

FHllout 

SURFACE 
WATER 

c, 
k 

UNDERGROUND 
WATER 

CZ 

ria. 1 - rw compenmenu model. 

1rc1 • f(t) ii lhe fllllction cles<ribin& lhe behmour or triti1& concentration in 
compartment I and k ii lhe trans!er constent to compertment 2 lhen lhe 
concentrallon In compertment z. C:z, at lhe time T Ylll l>e """" l>T lhe fllllction: 

To 1a1a, Into account 1>oth the radioacti.., deal-, or tritium and lhe !llCI thlll 
tritium concentnllion In compartment I ii kDoYn as an .._ onnuol ...iuo the 
pn,eeclln& fllllction am l>e -written as: 

a·I 

C2 • e-<k+l)TIJc/U:•~l I I Aa<• ()♦~(.+I)_•()♦~•) 
0 



nere: k Is lbe tnlllJfar com1a11t ll'OII coapenaenu I to 2 
~ • 0,0561'88 Is tbedoaly<ODl1mt orlriti\D in ,-.·I 
n, o ror .,_. 1950;, 1 ror 1~1; etc. 
4,. Is lbe amcentnllloo In comperuaent I fllr lbe .,_. n 
Tlslbe.,_.fllrftlcht2iscolallaled(bein&: l950•0) 

nw !lmctlon aurt be celaaared for tbe .,_. In ftlch tbe triti
amcen111111on1 In undercr<Nnd _,.. to be domd are -..ed. 4s an ...,.plelhe 
plot~ to 1986 is ber9 reported <IIC. 2). 

In this cme wen tritlua coocentnllloo In undefltO\ll>d - ( ti> Is beloT 
eboul lJBq/1. (40 pti/1.) tbeequodoc hasone IOlutionoolf. 1ben aslnelenl1»for 
lbe 1l'lmfllr CODl1mt Ot) er ftll er for tbe hal!·llre (c) In ampertaent 2 
(underc,ound ftlm') am be celaaared <Ile.)). 

Vben tritium amcentndion Is l>etften 1.5 Bq/1. ()) ptl/1.) and 2.6 Bq/1. 00 
ptl/1.) tbe dolin& Is pn,oticellyllDpoaible on eccount of tbe larCe uncertainty ci"ten 
bf lbe ary11p1Dtlc part or lbe ductea- Tbeoe nlues are --, ..- ID the IICIIIIII 
cooamtnlllon In p,eclpltellliGJ and tbere10re tha'e Is a hich cbaDce tbal a 
Nl>lemlllellD ftl8f with such nlues Is ditec11f !Id by p,eclpitalioos. 

For trill- coocen!Nlltw o1>crtt, 2.6 Bq/1. (70 pti/1.) m> nluos for the trander 
connaot Ot). end con,equondy tllr the half•W. (c), are obtained. In this cme turther 
-ls ..-cl lDldontltytbe real nluo. 

ElWPIO OCopoUcalloD 

1'bree ftlm' ramples,,..., 1aken In tbe kant rystem Grona Grando dol Vento· 
Groll& dol Fiume,._ Ancona (tantra! Italy). !be ftllloYin&: coocenlnlliDrll (and the 
com,spoo41n& rtandord -1111on> _,, memured m t11e .))Int R.esoerch centre of 
llpramd nd'llrred to~ l986: 

Table) • Triti- cooamlnlliml (, o) in undorpound ftlen collected In the ant 
.,._ 1irolla Grando dol Vento• Grona dol Flume· {AnaJll4. tentrol Italy) 

sample 
lo. 

Locstlon Trill um concentnlllon 
ptl/1. Bq/1. 

l'li 9 Splaah In "Glanu· ball. -19,17 
77,18 

112,19 

1.8,0.6 
29,0.6 
1.h0.7 

l'li I~ Lab under a brldi;e oner the"tmldellne" 
lRJ. II I.eke In "Gr. dol flume· 

u e 
0 

~ 
;? 
0 

" C 
0 

Hol'·llfe (if?,!rsl 

s~_1s10; s • 5 
,:o ...... ~~~~-

f \ 

/ \ 
/ \ . \ 

\ 
' 

., 
' t7 

B 
C 
0 

~ '4(1 .. ~:_:~ -~ 

5 

,= 
I i: 

o+----~----~---~---~----+o 

Fi&. 2 • Trill ID amcentnlllon In underir<Nnd ftlm' In 1986 er a tunctioa ot the 
tnlllJfar aimtant k lllnD COIDpertaent Ci ID COIDpertment C2. Within tho 
lhodod .,..... no llnll doline Is poaible on account or lbe emir 
am.ctln& each -..-ent. For amcentratlon nlue1 within such an 
.,..... there Is a hich chmce ot adiract contribution byp,eclpitationl ID 
the underc,ound ftlm'. 

Vbl1e lhe nm ramp le (lRJ. 9. aocor4lnC 10 tbe clmllllcadon usec1 bf Sl&)llnoltl. 
I~) both for iu cbaracterl.rtlcs (rplasb) and the nl1» of the tritllD coocantnllion 
·- cl-1f a preYllillnc contribution by p,eclp!tmlons, the otber Sllllple, ""' 
rep,_,,tati.., ot undorpound ftlm'I with a loncar balf· llre. 1'be triti..,. 
concantrallon In both samples we bl&her Ihm 2.6 Bq/L 00 pCIIL) md tberelln m> 
nluos tllr the half-li ... are chm by the plot of fl&. 2 er repor1ed In Table 1 . 

Table 1 • llalt· li- of undorpound ftlm'I colJe<ted In the ant r,nem "Gnma 
Grando dol VenlD • Grottadol riume· (Ancone.. llorth Italy). 

Saiaple 
lo. 

l'li 9 
lRJ. I~ 
l'li II 

Half ·Ille (.,..,...) 
lrt nluo Znd nluo 

_t..,. 
nJ <•1u-10.9) 
15.1 (+10.) -).8) 

1.1 (+1.5 · 1.)) 
8.8 (+2.8 · ).I) 
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600 

500 

1 s. 400 

f 300 

~ 
200 

100 

0 
0 

Tnt,um concentrthon (Bq/l ) 

05 I 0 

·I 062 
c(yeors)• 132 6(Bq/L) 
t(yeors)•4395(pCt/L) • 

1 062 

10 20 30 

lntlumconcentntlon (J:(,/L) 

Fie. ). Halt·llre (c) In COIDpetUllenl z (undorcround 'ftllr). a l\mctlon ot 
trill1a concantrallon l'br nl-beloY 1.5 Bq/L (40 ptl/L). 

1ba -pie l'li 15 - probelf cornspoo4 ID ml lllldefltO\ll>d -
-.Ith a hal!·llla of 111>01r nJ ,-. accordinc ID lbe-111PPlle4 by Iba llnt 
rerultJ ot a&el)chelalcel ln...u&llliorl {Slahinoltl. lffl)'W!llle l'br the -pie l'li II 
the dithrenoe betftaD the m, nluos Is not --, '""'' the hal!·llre of the 
COITell>Olldinl undorpound reoenolr sbol4d lberettn be arD\llldlml -,ears. 

l'Utunt ,-,cbet wtll ~lyoontrib.- oo!itioftal lnforaadoG md -lo. 
bf a more pncls,edallna. lla1ber lal0Yle4Ceor- cll'C\llllllllo In tbeliWII ~ 
under ln1Mlptica. 

ilpqy1edggepq 

Tba&Ulbonwe --,~ IDdr.Stenono llacdbl'br the collec1ioo ot-ples, 
to dr. Gllldo llaalnlcl fllr lbe aaerurement or trilllD amcentnlllonl and to ~ 
Francaoco Bmar l'br lbe fl'llltt\4 dlscualons. 
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ETHNOMEDICAL APPLICATIONS OF DRIPSTONE IN THE CARPATHIAN BASIN 

KA.LA., JOz.sef 

The eaves of the Carp,Ublu Basin hu·c abo se,·cral diJfcrenl elbaographic a5pccls. Mosl of the 
ca,·es were considered mysterious, higblco.iog silcs by the populatioo living in the neighbourhood. h 
is not surprising since lhc darkness., lhc deadly sncnce, and the une1tpcctcd, mystcriou.s noise ctrccts 
largely COt'llr-ibuted to this feeling. According to popular bdids, most or the c.avu arc inhabited by 
queer, supernatural creatures and several legends a.re preserved both about thtm and the formation 
of the ca,·cs. 

Acc«dio.g lo tbue legeads the cncs o flco .sen·cd as asylum in ditfcrc:nl historical pcdods for 
people biding for dirtcn.nt purposes. At c:c.rtain places only the dcoomiutioa or 1hc dlrrue.nt caves 
lo this fact while II olbu sllcs there a,c still vivid legends lold. According to popular bclid1,, in 
some caves, bandits a.nd higbwaymu buried their loots. and 1ti.1 is .,by tbe$e caves were of'1u vis· 
ited by treasure bunters. 

Some caves were coo.$.ldertd bollomles.s. • ·hfle in 01hcr cases 1heir depth and ex1cnsion "'·ere 
probed, a l lust according to the old belie.rs. by Jelling duck or cock into the ca,·e. 

Medicinal errecl wu contrlbtned 10 the waters (lake, springs) or several caves aod that is ,.-by 
lbe water was u.sed rcw drinkias ud bathing, respcc1ivdy. From some ,lies natural steam baths, as 
popular heallh resort are a.ho known, •hfJe in other cases the natural gua emerging in the cave 
were used ror medication. 

Also. other cans were Dsed u uUars or ice-pi!$. 
Abo several beUd's. are anadled lo 1be b&ts. u cba.racter istic raunl.slical clements or 1he Ca\'ts, 
Seven.I data a.re also available concerning the ract that guiding the i.ntcrc.s1ed "isilors in the 

dirrerent caves. at lust In 1be "illages in the neighbourhood or ramous ca,·es. had been a popular job 
alrc.ady in th e 18 th century, &nd sc,"Cral rurtber e:umples could be enumerated proving the elhn<r 
graphic upects of spelcotogy. 

A special a11enllon abould be paid to 1he elhnomcdical a.spccts ol the speleological formalion.s. 
As rar as il ls known, tbese "'-ere used both uternaUy and interoally. 

In the Carpalhlan Basin elbaomedlcal practice was carried In 1wo (c:>ml$: oo empiriul bu.cs and 
accordjng 10 lbe popular belief's. 1 This statement ~ also true for the medication using ~lco~ical 
rcwmatloos. 

One ol lhe most important medicine or people. living in the vicinity or speleolbem caves was lhe 
dripstone (cnppJ6) lsclr. The Hu11gariao denomination is ol Latia origin, a lnoslalion loan and Its 
spreading wu greatly enbuced by the Oerman version Trop/s1tin. It •as firs1 reco,df:d in 1757.2 

Tbe oldest datum describing lhe utili.zalioo of the dripstOtlt in the ethaomcdicine is known from 
1781. According t o this recor-d by an u.nlmcw.-n author it had been used for medication or callle in 
the A&gtdek region but lbe metbod is not mcnlioo.ed.3 Data aboul lbe medlca.1 appliu.tion ol the 
dripnoM are also known rrom Aggtelek r,ocn lhe early 19th ce.n1ury wberc: its pol\·du and mor$Cls 
were put OD cuts and b&odqed with acetOU5 clolh. 4 DripstOlfe was used tor the medicalioa ol s,evenl 
diseues in lbe villages of O&nOr county s till in tbe sc:coad hair or the 191.b century. Its finely milled 
powder, mixed with olbu minen.ls, were used for curing dysentery. Jo the w.me region, lbe pulp or 

:e~e::i:!!::b~~i~:9s with dripnoM paw.·du was put on fractured limbs, bound in cloth and put 

For medic.al purposes. dripSIOltt wu used also in TraosylnnlL It w-u cspeclally precious rcw the 
Roumanlan populalion living in villages or 1he Transyhaolan Ore-Mouo11in.s and they preferred the 
rruh, absolutely pare pieces. They visited ca,·es even al long distanca ud called It 1oa1's d111 (cilpra 
14/lf). They tbougbt it elriciut only if collected hom lhe walls ot the caves in sec.rel. It was bc:leivc:d 
to improve the qua.lily ol the milk or cows and goats, and abo 10 incre.a.se the quantity. This 111ras 
used for curing rcw lbe spelled Ill-yielding anlmals by touching their dugs.6 

h should be noted that, for similar purpo:sc:s. Neolithic tools. cOC1.sidercd generally tlumdubolrs 

!~m";>'!C, 
1
i~ ~~r:i:~ :!i~?'M-none were also u.sed. This pt'OCC:U was widely applied by people 

From tbe F~re,v; Caw. near Bra.ss6. the Roumaoiu population living in the region ragululy col• 
lecled dripSIOMS because: lhey believed that the milk-yield Improves if It is used wbcn watering.

1 
At 

the same place the drips10M was also ground and was given to bolb nursing mothers and co,ri·s in 
milk thin.king that It increases the yle.kl. They acquired these dripn01tu among furs believing that 
dragoo-likc: momlers live in the. enes.9 

ot lh~'/:~°:~1!:; ~;;.,
0!;' .. :~o~~~r ;:~:::t::-e '::!}8:o::;:i~ 1:~::f½u1

:: ::! 
of u11Uu1ioo bad been already mentioned by G. WER.."OtER In IS49 coace.ming a cave at FOlck..

11 
OY. 

Dtm:s. however discovued that iD. WEllNHEl's wOl'k Filide was mistaken r« the village Aggtclek in 
oomor c.ounly.12 lo: the village Homoc6dalmis. in Traruy lvula tbc dripnone. col!cctc:d in the nearby 
famous can wu cnashtd, mixed wilh lime ud wu used for building purposes.1 

The Rouma.olan popab.1Jcm livlag in 1be Transylnniao Ore-Mountains used abo an other forma
Uoa few superstitious purposes.. i . e.. the s.o--a.Ue:d ca.v~a.ds {Jlisolil•, IHulangi gJ6,tgy& in Huogar• 
in). Stringing tbem on a thread I.bey wtre used as ocddace a,afnsl the ill splrlts. II was also coo
~idc.rcd useful rOI' cnh&ocing the development or tbe t«:th, ud as talisman il was also wora by 
1.dalts.14 

Alond•ilclt was also orten wed for mtdicatloo lo the Carpathiu Ruin. 
Tbe MONJ,,lild/od Cave of Switzerb.Dd was (irsl described by C. GESSNER lo 1555. After this 

:-;:._ca~~~=~=~!c ;!:,:~la::u:i.H there and It other s ites was n1med Mond-

Mond•itd in Oermu is aho caUcd Bt.rgRilch and MontMilclt, in Lalin Loe Ulllat, In EngU.sh 
aoo,uailt . In old minerN~ical budboob, .-n11e.n in Hungarian, it is menticmed u t6ttj (stonu1Utr

16 

J61titlattj (rod-..ilt), 1 Aoldttj (aoo,uailt)1 a.nd lt~gyi 1tj (fftO«ruing ailt). 19 rupeclinly. lo lbe 
more recent Hungarian speleological ll1e.ra1Ure It is reJerrcd lo by using this latter deoomioalioo.

20 

Some 19th CCJlnry-dala prove tbal in Hungary the term t6ttj (nontRill) was us,cd also ( Of' 

cnppl.6 (d1i,•t01ttt) 1 ud also that I• the Carpathian 9\¥n h was u.sc.d aot oaly (OI' cave. formations 
bul for the limey material deposiled by surface springs. 

Mond•ilcA is s till present In several ca\-u ot the Carpalhlan Ba.sin. Tbe locali'lf ol Its oc
curen« ue: recorded by several old and reea1 mineral~al and ~cological sources. Ooc of 1he 
1DOSt c.baracterbtlc localitks is the SdrldAy-'1,arlus (Drq"" Cave:) at Detnf.flr&Ju and some: smaUer 
caves in the vlcln.lty. The German physician, F. E. BROCJ.MA?liN vbited the Dra~11 Cave: In 1724 and 
t.lDOOJ olbe.n. be meatloacd that lbe same material bad btto already colle:,cted. Of Dealtnratu lbe 
roUowi.Dg t.atoraa1loa ca.a be read I• tbe jouraal Re:11.16: ..A third cave_ where a special type. or 
dripnou can be touAd th.at after its solidification can be kneaded as pastry_..2, 

Etbaoacdkal alUiuUoa or the JIONlailclt is kaowu both rrc. Tru.sylva.n.ia and Upper Norlh
en Hv.aguy. 

lD tile Tr&DSyh'ula.a Ore-Mountains ••ls material ls called li,,.,ailt ud was regularly collected 
by lbe llow.ma.nlu.s. It was ased tor carlog articular disc:asa, aDd solved la watc.r fOI' eye:. problems 
a.ad Uljula or otber ldad.26 

II sboald be a.lso ooted tbt ros.sa lbdh • ·ere also used r« caring eye diseases In lbe Carpathian 
&uin. At the 1...a.kc Balatoa in Tihuy goo,'s Mils (waler-wan sect ion ol co..,nl•) were pulverized 
ud ued rcw curilg eye diseases ol banes. la Nagybacoa (Traosytvaol&) loa)'• 114il6 (Drt.iunuia c/. 
:-,::~er:r =:::f, lhe a.une purpose. The shells berc were ab,Q pulverized and used tor curi.ag 

la tbc "il.lage Hallg6c (la tbe tormcr Szepes county) 1he nearby cu-c was called Milly Caw 

(Mlitlna di11a). S10M•ill (.taaeMI .. lit.lo) could be round also 1here was used ror curing both 
human breinp and uimals. This bu.Ung method wilh people lhiog ia the vicinity or caves in Upper 
Nortbc:rn Hungary (Szepes. Siros. Abaiij and TOl'na counlic.s) was a widespread practicc.

21 

In Transylvania, al lhc Pietrosz-Hill wilb non,,,dfl (laplt dt pioul io Roumanlu) washed out 
ud deposited by a local spring was also used for bealiog ca11le and sheep against diarrhac. F. J . 
KREM!\1TZKY rrom wbcm 1hese data are ta.ken also mentioned that the. ...stooemilk, by tasting rd!ff 
to Mg and K conte.alS, lhal according 10 our kno.-ledge ol medicine reminds us 10 the Lac Lunac. 

MoNl.,ild wu aot only v..sed In the popular medicine in Hungary ror ccaturles bu1 ii was u..sed 
u orricially registered droc, In Hu■garian ii was called rod.Mil! (Jlhzit/mt/). and in the Pharma
cia it wu sold as Loe LMna,. Pm.sibly, some ingrc:dienls ol this malerial came from ca,a, but it 
cannot be. proved that all these prodv.clS bearing I.be s.ame name are ol lhc same origin and composJ
tioo. 

111 1he fou.r-laoguage pbarmaeaeutlca compiled by J. J. T ORICOS (in La.tin, Hungarian, German 
a.nd Slavak.iu) t.hal coota.l.n.s the list ol the legally appreciated mc:dicina and their prices the tolk>w· 
ing items can be. fOWld: Li1M>lllargo, ,,., LtJc U11u2t - laszitla ilj - Sttin-Milcli - XtJMvsl 
M/l.lo.30 According to other sources by u..sing the dcnominalion LtJc Llt11<U rocbnilk (Mond•ilelt or 
Bus.,ilclt) was IOkl ia 1he pbumacics. JI while b/. using the term kosziklalej (rocJRilt) only, an 
olbe.r medicine (MagMSia wsta) was also available. 2 

Here only some medical application or lbe spc.lcologtcal rormatioos and the products oblaioed 
from them could be described. For a delliled analysis runher investi.gali00$ arc required, as well as 
(Of' discovering olbe.r ethnographic aspecls ol 1he caves. 
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THERMALKARST- SYSTEMS IN HUNGARY - EXPLORATION AND PROBLEMS THEREOF 

LIEBE, P•l 

Abstract 
The paper gives a general review on the hydrogeological char

acteristics of the thermal-karstic aquifer systems of Hungary. It 
describes methods applied during investigations and problems re
lated of r egional karatic water level lowering due to decrease 
of precipitation and increase of groundwater extraction.The most 
important results of research-Rorke are demonstrated in the re
gion of the Lake Heviz and the thermal springs of Budapest . 

Introduction 

In Hungary - like in several other regions of the World 
at the margins of karstic mountains , where the karatic r ocks do 
extend in a larger depth and covered more- or- less by sedimentary 
aquicludea: on tectonically and morphologically preformed sites 
tepid- :u,d thermal karstic springs do occure (Pig. l) , 

Because of their higher temperatuxe and dissolved salt oontent 
were these tbermalwater occurr ences considered as being of ju
venile and postvolcanic origine, but their connections with cold 
karstwater resources were also known since long . Recent research 
works discovered these connections in a much deeper sense and in 
most areas it was proved that the water of thermal springs is 
mainly originating from infiltrating water of precipitation, thua 
being so- called profoundoua water which having been seeping in 
great depths and being heated- up there reaching the surface again 
after several thousands of yeaxs of atay. 

All these questions. related to thermal karsticwater , had for 
a long time only a theoretical significance and became only sig
nificant from the view- point of practice , when the recharge of 
these in the catchment area became less, because of a deficite 
of the infil tration caused by long- term decrease of precipita
tion and enhanced by large- scale removal of karatic water re
sources (first of all by mines). Thus karatwater level decreased 
significantly and this r e duced also the discharges of thermal 
spr ings, along with changes of head (pressure), temperature and 
dissolved matter content . The thorough analysis of these 
ohangco io very di!fioul.t , bcoouac the oaptationa of the origi
nally natural spring- occurrences were -during the times passed -
several times re- built and just in the vicinities of the springs 
wells were drilled and in a number of cases water was pumped £rom 
these too. The more , the changes were not monitored and recor ded 
by proper care and accurately. 

Methods of research 

Thermalkaratic research me thods do partly not differ from the 
general methods of hydrogeology. These will only be mentioned, 
but the special aspect of ther malkaratic research will be dealt 
with in a broader sense. 

Relief , morphology, surface geol ogical formations and tecto
nics r ecbnnaissanced by field surveys on the apot1 by aerial
and spaceimagea and the interpretation thereof , Especially im
portant is the knowledge of the coverage situation of the karat , 
of the open karatic surfaces and point- like infiltration enabl
ing swallow-holes, of bed- parts of r ivercoursea acting as swal
lowing spots , Further -on it is of importance to have data re
garding karstic morphology, the existence of caves, rifts and 
traces of palaeothermal activity (thermal-water produced caves 
thermal spring deposits, solution forms , hydrothermal ly decom-' 
posed roc~-zones, t ravertine- and other thermal- origin deposits. 

The J.r.·.•n '!; !..,"l!l of aquiferous karstic formations , their thickness, 
the J .•~r- •• • -J ;_eyers in general are mostly only explored by re
aearc., b, cP. i on drilling and the resul ta may be completed by 
deep-,..,:::, >:·• ~ .,icol investigations. A great problem of the research 
of theri,,'k..rstic areas in the fact· that the total thickness 
of the ke, e,Hied zone - estimated by the Hungarian experts to 
be in the order of some hundred metres in the karstic r egions of 
the country - might be nevertheless several kilometres , because 
of the presence o! deep-karatic phenomena, caused by carbon di-
oxide of the depths. The discovery of larger joints1 caverns, 
caves is a l ways a matter of probability, but in reality not these 
do form the generatr ix of the regional tranamiasivity, since the 
latter is deter mined by the micr ofi aaure character of the rocks . 
At the same time, locall y - fir s t of all in the area of the tt,e:, -
mal occurrence - their role might be decisive . The role of laxger 
f ault- zones might be definite in a regional sense too. Along ex
pl or ations by shallow- and deep bore-holes an important aspect 
is : the knowl edge of the interconnections of the thermalkarat 
with other aquifer s , the site l ocalisation of water resources 
!lowing - percolating into all uvial strata or surface water
- bodies, 

Hydrogeological research is abl e to determine t r ansmiaaivity
and por osity-values only within certain ranges o! error . These 
va lue s are baaed on the producti vi ty- and hydrodynamic investi
gation dat a of wells and well- groups , explorations in minea , the 
research of water -balance of larger r egions and in the vicinity 
of ther mal occurr ences of the date observed and thermalkaratic 

. spr ings, r especti vely local wa ter e xplitation- aitea. In Hungary 

it is generally typical that knowledge of this character did 
only become deeper along with the exploratory works of local
and more tar water- producing sites . Thus also the knowledge ot 
thermalkarst became sort or follow- Up in relation to the prob
l ems raised by human inter ference. 

The r ecognition of the closer interrelations of cold- and 
tbermalwater r esources means at the same ti.me also tha t the sit
uation in ter ms of karatic infil t ration , the changes of the pre
cipitation characteristics in karatic areas have to be dealt 
with special attention. The deficiencies of pr ecipitation had an 
effect whi ch could be detected in almost all the thermalkar stic 
regions of the country and all the above gener ated pr oblems too . 
Because of the regional hydraulic interr elations between karat
water resources , during the inves t igati ons of karstic r e char ge 
areas and the other kar atwater- atoring r elated to these : also 
the r esearch works thereof have to be carried- out in a joint 
form, covering all the areas in question, The changes of the 
karatwater level - in the Tranadanubian Mountain Ranges - is 
measured in a regionally satisfactory dense network of karat ob
servation wells; and mor e- and- more producing wells are used for 
observation purposes too . In other kar stic regions observation 
possibilities are be far not yet satisfactor y .Great problems are 
raised by the !act, that there is still lack of discharge data 
of the necessary frequency at the karstic springs 1 - wells and wa
ter- removal sites of mines, Determination of flow velocities by 
direct tracer methods at thermalkarstic water occurrences can be 
carr ied- out only at those sites , where the mixing of water of 
l ocal or igin to the thermal water - having a detention time of a 
magnitude of thousand years - has to be demonstrated. Tritium in
vestigations do play an important role in the detection of the 
pr esence of from precipitation- originating waters being not old
er than JO years . 
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Radiocarbon age-determination data are not easily interpreted, 
because of the mixing of different water- types and the mixing- in 
of a non- known amount of carbon dioxide , But still radiocarbon 
data do at least give approximate informations and thus are worth 
of being done - especially when the data are completed by sta
bile- isotope investigation results1 including 2 H and 1 1 0 - giv
ing informations about the palaeo- climatic characteristics of 
r echs.rge (infiltration) areas . By the hydrological inveatigaticns 
we try to cast light on: water- balance of thermalka:rst water re
sources1 the changes of it in time. The numerical computer simu
lation of pr essure- changes is also baaed on the solving of bal
ance- equat ions o! given elements , but it is practical to in
vestigate the water balance of certain chosen areas of the catch
ment area in details and this fits also for the changes of wa
ter balance in time , All these evaluations of data might cast 
light on the uncertainty of our knowledge too (that is lack of 
data) . Because of the non- reliable character of the hydraulic 
parameters and that of the infiltrating- and exploited water 
quantities : the model is only giving more exact knowledge after 
the calibration of the model at several design conditions , 

Of course the investigations of the ther mal conditions and of 
the heat- balance are of special importance . Methods applicable 
on the surface can be taken into account only as the measurement 
of the temperature of the water yielded by springs and drilled 
wells . Remotely sensed informations are obtained by airplanes , 
!or i nstance in the case of the Heviz Spring- lake (6) and these 
methods may be used also for the detection of subsurface thermal 
water s "escaping" into colder surface waterbodies . 

The moat important research method is in thermal investiga
tions the determination of temperature in the depths and the 
measurement of geothermal gradients in shallow- and deeper bore
- hole s . Data collected in shallow wells are of use in the sur
roundings of thermal anomalies , in order to explore thermalwater 
transmigrations into the overlying cover-sediments or hidden 
clefts , etc . 

An important aim of the investigation of the temper ature- dis
t r ibution in the depths of r ocks: the determination of subsurface 
water !low, by convecti ve heat- transport influenced thermal flow 
patter n and on the base of the above , the determination of the 
heat- collecting area of the ther mal occurr ence. In this relation 
it is a pr oblem , that the heat- flux raising from the depths of 
the crust of the earth is only known as the aver age of larger 
areas, and further- on it might happen , that even that has an 
anomaly under the ther mal karatic systems (5) . In Hungary the 
mean value of it is 100 mW/m2 (4) , and according to the opinion 
of exper ts of geother mics it is not likely to have deviations 
larger than 50 %, In karatic areas does infiltrating water slmost 
totally abaorbe this heat- flux and in the cover ed areas of the 
surroundings it is causing a decr ease thereof , in case there is 
still heating present during seepage toward the depths, Defici
ency in heat- flux will be indicated by nega tive geothermal ano
malies measurable within the overlying sediments (2) . Thermalwa
ter emerging in the area of thermal springs will during its cool
ing loose heat and the heating effect caused like this is meas
urable in the overlying sediment strata - but these areas are 
relatively mmll ones. 



There will be flow of water - caused by beat- convection - al-
so in regions where there are no hydraulic potential- differences 
pr esent (5) . These subsurface flow might form - by internally 
closed circulation - so- called closed convective cells, the de
•reloping or which might be by the way impossible because of lat
eral - horizontal flow. The "under-streaming" (8) of the colder 
karstic water into the deeper levels and under the overlying 
sediments , an<'. at the s0.1te time the coW1ter- flow of \varmer water 
in the same area but in a higher level: might be present under 
statical- vertical pressure conditions and thus an inverse tem
perature space might be created (Pig. 2) . Temperature distribu
tions like the above could only measured in a few sites - main
ly in the surroundings or thermal springs - but the existence of 
simil ar situation might be proved moat likely in case of the 
pre sence of a sufficient number of deep- enough bore- holes . The 
existing pressure- distr ibution data are mainly refer to the up
per parts or the kar stic str atum and because of this the atten
tion of the researcher s got orientated in the last decade of 
years toward these flow- tracks reaching into larger distances 
and ranging a larger part of the covered areas, which will re
sult in a larger heat- collecting area . !lost recent investiga
tions on karstwater household showed that the former ones might 
only have a subordinate role besides the local "under flow11 as a 
possibility. 

Thermal karstwater occurrences do differ from cold karstic 
waters in terms of dis solved salt content end chemical charac
ter , but this still doe s not mean that the karstic water origin 
as a possibility can be totally excluded. The shifting from the 
magneei umhydrogencarbonatic character of the cold karstwaters 
toward the sodium- hydrogencarbonatic character might happen be
cause o! the contact with marly strate , but increase of hyd:ro
gencarbona tic concentration can only be explained by the admi.X-

ing of carbondioxide from the depths . 

The chemical composition o! thermal karstwater occurrences 
might be characteristic and might change along with the mixing 
or col d- and thermal karstic waters propor tionally to the time 
elapsed (7) . Higher chlor ide- ionic concentra tion often measured 
in thermalkarat water s is also a consequence of the dissolving 
action of warm water. Cbloride- ionA concentration decrease 
propor tional with the increase of the cold karstwater compm,cnt 
was a l so pr oved e . g . in Budapest . The appearance of nitrogene com
pounds in thermelkarstic areas is indicating a nearby originat
ing pollution. Local contamination might be indicated by the 
presence o! patogenic bacteria. 

The investigation o! heavy metals and the radiological plus 
isotope composition is an indispensable part of the research 
works in thern:alkarstic regions . The age- determination- and 
tracer role applicabil ity of environmental isotopes was mention
ed alrea dy. 

Research works carried- out in thermalkarstic regions will be
come complete only after achieving surveyed also the affects of 
human interference and that has to cover the following activi
ties : archaeological explorat ion of the close surroundings of 
thermal springs , the publication of the history of spring capta
tions and exploration via drillings, the records of the exploi
tati on and use and the data on changes being the consequence of 
expl oita tion of the natural discharge and/or artificial Yield . 

A r eview on the conditions of thermalkarstic water 
occurrences in fiungary 

The Transdanubian llount ain Ranges (Fig.)) is tbe largest con
tinuous karstic area of the country and on the western and east-
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CRQ8S•SECTION OF THE HEVIZ • LAKE 

ern ends of it the two largest eprin8s, respectively eprin8-
-groupe are to be found : the Heviz Sprin8- lake and the thermal.
sprin8 groups of Budapest . In both sites are the sprin8s occur
ing on the local base of erosion - that is by some metres high
er than the level of the Balaton Lake and the Danube River, 

Reviz Sprin8-lake is a eingulari ty even on a world scale and 
the water of it comes from a spring-cave bein8 discovered by 
scuba divers in a depth of 40 metres (P:18, 4): The water appears 
directly from Pliocene sandstone , but the springs are fed by wa
ter !lowing from Triassic dolomite 1n the depths and the tem
perature of the water is 38 to 41 OC , '""' 

The original discharge of these sprin8s was about 34 m3 /min, 
but at present it is only about 18 mJ/min, Decrease of the dis
charge was caused by the decrease 1n in!il tration, the large
-scale dewaterin8 activity of the bau.xl.te mines 1n a distance of 
30 kilometres and the local water-production wells - amongst 
these the thermal. wells of on the lake-side - in an equal meas
ure. Decr ea~e ot the discharge caused an about 3 °c drop 1n the 
temperature of the lake-surface , the hydrobiologj.cal conditione 
and the sulphur content o! the lake ( the latter being or decisive 

_importance from the aspect of medical ef!ect)deterit>rated slight-
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ly; further damages can not be allowed.The soJution of the prob
lem ot the increase of the discharge is, the water-production of 
the wells around the lake and in the distance too has to be de
creased and may be the decrease of infiltration by artificial 
ceans. Research activities extended directly because of the above 
problems to mention but a few : the exploration of the spring-csve 
by divers and the surveying of the lake by infra television (6), 
beyond a rather ramified series of other hydrogeological activi
ties (3), 

The tepid- and thermal springs of Budapest rise on the side 
of the Danube along a line about 10 kilometres lo~ and having a 
direction of north - south, In the north 18 to 22 C tepid 
springs are to be found, 1n south their temperature is 33 to 47 
oc while in the middle parts close to each-other about 20 °c and 
27 to 65 °c does occur , Aquifer is Triassic dolomite, limestone 
and Eocene limestone , To the west from these springs, in a high
er area plenty of travertine deposits and hydrothermal origine 
cave systems are proofs ot formal palaeothermal activity . The to
tal dissolved salt content, chloride ion and sulphate concentra
tion 18 increasing from north to south, calcium-magnesium-hydro
gencarbonatic character is shitting towards sodium-hydrogencar
bo~tic - but within this general image still the separation of 



CROSS SECTION Of' THI! COI.D·HOT KARSTIC·IYSTEII AT 
HtvlZ 

the chemical character can be detected along NW to SE striking 
faul ta. The original discharge of all the springs might have 
been 50 mJ/minute , including also the water escaping into the 
Danube and toward the Alluvium. 

Zsigmondy, V. - a mine-engineer - has begun w1 th the drilling 

maS.I ~dtt:i:i~ei~= ~a:h~..!::to~e~::r~fi~~!einoih~h~~~b!
81

~~ 
300.-------------------------------=-iater-on several other wells were bored. Part of these gave warm

er water than the hottest springs (the lll8lCi.mum being 78 °c), but 
2501-----------------------------~~-caused the diminishing of the yields of springs and increased 

the inrush of tepid karstic waters into the thermalwater zone and 
causing cooling up to JO 0 c in the zone of m1xLng and at the same 

200r-----------------------=::==:::71l---time 1t caused a drop in dissolved matter concentration too . At 
present the total discharges of the Budapest thermalkarstic re-

1501------------:;---:::;::~:::=::::=7.L.:_ ______ ---:f---gion is about 25 m3/minute. Decrease of yield was caused in an 

1
1 __ .==:=:::':::':::':=::'::~~::'.:::::::_ _ _::::::::,..,,----~'1!'...--.J.-----equal proportion by deficiency of infiltration, by water removals 1001- built within the direct catchment area and by the dewatering ac-

tivities of mines in a distance. Beyond the drop in discharges 
,1-----------------------"'---~.--,f------also the heads around the tapping sites did decrease. The danger 50 is in the fact that most of the drilled wells are today working 

by pumping and 1! production is not reduced: water niveaus re
±o,1--------------------------+----- spectively head will still decrease. In case the karstwater lev

el is deeper than the niveau of the water of the Danube, cold 
_

50
,L _______________________________ water might inrush through the almost non-detectable caverns of 

the former escaping springs and thus contaminate and cool-down 
the thermalkarstic system. The more it might also stop the func
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• The medicinal effect of the thermal waters 1e in their sul
phate- and sulfideconcentration. 

tioning of it in en irreversible manner. The solution of the 
problem is: the radical reduction of the water-amounts removed 
and in the same time there is a necessity !or the compulsory l:lm
itation of discharges.Research - which is confronted with a more 
sophisticated system than in the case of Heviz -has to deal with 
a system being more complicated in terms of water quality, tem
perature and 1t hes to do investigations in a system, taking into 
account the connections of the broader surroundings of the ares 
and to work with modelling too. 

Blildc Mountains are the next in importance in terms of thermal 
karstic water - beyond the above twoo main systems. In the Bllkl< 
the tepid springs of ~er and lliskolctapolca on the two ends or 
the mountains are welI=mown and iii aoUtb Hungary Rarka.tlY- where 
tepid springs and a thermalwater occurrence in theroriii of a 
swamp were known too. In all these areas drilled wells were sank 
in the direct surroundings of the original occurrences and at 
the same time in certain distances - areas of cold karstic water 
resources, but being connected to the thermal karstic system -
wells were sank !or drinking-water supply production. Because of 
the decreaee of in!il tration caused by deficiency in precipi ta
tion - the consequences of water withdrawal raieed problems here 
too . The moat evident solution of the problems is here too: re
duction of waterproductions in the cold karstwater region• (Pig. 
5-6) . 

In all the regione the thermalwater-removal aided by artifi
cial recharge might be allowed in a distance from the original 
occurrence• - but thie solution might be in question in case of 
entirely energy-utilization. Another technique might be the care
ful application of artificial 1n!11 tration increasing method• -
in caee: the reduction of the use of coldwater utilieation is a 
poeeibil1 ty because it is allowed by the decreaee of drinking ..,_ 
ter demand•. 
SUl!IIARY 

The intense exploration ot tbermalkarstic resources was pro
moted - beyond local demands - because o! the drop of the natu
ral recharge, caused by human influence. Research will be neces
sary in the future too . Beeides of investigations of local-in
terest there is an indiepeneable neceseity !or the universal re
search of all the karstic area• - in order to determine the de
crease of karstic water resources, caused by a decades-long 
deficiency o! karstwater household and in order to put all these 
phenomena in reverse. 
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DA TING THE KARST THERMAL WATERS IN THE EGER AREA 

DEAK. Jozset 

Abstract 

The results of the environmental isotope analyses on the karst 
waters at Eger and in the surroundings confirm. the karst water flow 
pattern implied by earlier studies in the SW f oothills of the BUkk 
Mountains. The water emerging in the warm springs and b o reholes at 

1. Env ironmental isotopes 

The natural and artificial isoto pes present in the human ~n
vironment are termed •environmental• . For the purposes o f hydro 
geology the radioactive carbon C-14 and tritium H-3, further t he 
stable deuterium H-2, oxygen 0-18 and carbon C-13 iso t o pes are o f 
the greatest interest . 

These isotopes are suted to water dating and pro vide thus the 
only opportunity of measuring the fourth dimension, viz. time, in 
the subsurface flow systems . In current international and Hungari
an practice seconds are measured b~• tritium and minutes by radio
carbon in the •radioactive clock" . The use of tritium for hydrolo
gical purposes was made possible by the sudden rise of concentra
tion in precipitation due to the atmospheric thermonuclear tests 
and the introduction of nuclear power in 1952 . The waters originat
ing from precipitation prior to 1952 contain virtually zero back
ground tritium and can thus be distinguished clearly from suct1 con
taining components younger than 35 years (l) . The data of tritium 
analyses mentioned in the paper are given in TU {Tritium Unit} 
units, with 1 TU = 1011 H-1/H-3 ratio = 0.119 Bq/ kg activity . 

Dating was based on the specific C-14 activity measured in the 
water samples (A) using the formula: 

wherein A
0 

A 
t 

S730 

t = 
S730 

log 2 

A 
log ~ {years) 

A 
(1) 

the specific C-14 activity at_ the time of infiltra
tion, 
the specific C-14 activity measured in the sample, 
the time elapsed between infiltration and sampling, 
i.e . the age of the water sample and 
the half-life of C-14 {years) . 

The initial C-14 concentration Ao was determined by applying 
a correction for the stable carbon isotope (6 11c) (2} as 

<
6 11

Cl sample - <
611C) carbonate 

100 {\) 
- 2s lo - <6 "C)carbonate 

(2) 

where {6 11C)sample - the ratio of C- 13+C- 12 stable carbon isotopes 
in the sample from the well studied, related 
to the PDB standard, in mils 

(6 11C) - the stable carbon isotope composition of 
carbonatethe carbonate dissolved by the infiltrating 

water, 

- 2S \. - the ratio of stable carbon isotopes in the 
soil carbon dioxide, related to the POB stand
ard. 

In the absence of measurement data on the 6 11C value of the 
carbonate rocks in the Eger area, the value obtained from the Bu
dapest thermal waters (+ 3 ,. ) was used for the correctio n (3): 

S730 

log 2 
log 

Table l . 

lJ 

{6 C) sample - 3 \. 

- 28 ,. 

100 7 . -;: J {years} 

No. Location Depth of Piez . 
per fora- head 
tion (.msl\ 

l. Fels6t~rk.1.ny spring 2S0 

2. Eger K-34 233-270 237 

3. Eger B 22/a 210-227 168 

4. Eger TtsrtskfUrd6 spring 1S7 

s. Eger K-21 (AT-8) 741-886 177 

6 . Egerszal6k K-4 397-403 190 

7. Bog.1.cs 461-48S 

(3) 

Temp. 

l0 c) 

19 

30 

31 

46 

6S 

73 

Eger were found t o be a mixture of the fresh (l-2 tho usand years 
old) direct flo w cold, arriving from the N-NE directio n and of t h e 
older (13-15 thousand years) thermal karst water from the s - sw. 
Tritium concentrations have revealed even a very recent c ompc.,;,ent 
o f groundwater unconfined origin in the TUk6r Spring. 
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2. The environmental isoto pe c ompositio n o f karst waters 
in the Eger area 

The data of isotope analyses are presented in Table l.The 58 TU 
tritium content in the Szikla spring at Fels6t.1.rk~l) indi
cates positively very recent, rapidly flowing water . The tritium 
content of 18 TU in the well K 34 at Eger is appreciably lor_..ier.This 
well is situated in the vicinity of the recharge area {!:.!!i.:.,!), so 
that the fresh karst water flowing in the wide passages at rela
tively high velocities arrives in less than 30 years to the well, 
whereas appreciably older karst water enters the well from the nar
row fissures. The water of different age mix to produce the H-3 
content of 18 TU, implying a resultant water age of 1500 ± 200 years. 

The tritium concentration of 17 TU measured in the water from 
the TUktlr spring {No . 4) confirms the assu.rn.ption of Z. SCHRtTER (4), 
according to which the spring water contains unconfined grou11dwa
ter as well . This fresh water is mixed with the karst water when 
the latter emerges from the limestone rock to the surface and pas
ses through the gravel alluvium of the Eger Creek . The unconfined 
groundwater origin of the tritium measured is corroborated by the 
fact that no tritium was detected within the accuracy of measure
ment in the well B-22/a (No , 3) , which yields water of comparable 
temperature and chemical composition, but from a depth of over 
200 m. For estimating the inflow of unconfined groundwater to the 
TilkOr spring additional H-3 and C-14 data would be needed on un
confined- , spring- and karst water samples taken from the surro.md
ings of the springs . In the absence thereof a coarse estimate is 
only possible on the share of unconfined groundwaters .The H-3 data 
measured thus far (5} in unconfined groundwaters in Hungary indi
cate tritium contents surpassing 100 TU in highly permeable gravel
ly- sandy aquifers similar to the alluvium of the Eger Creek. With 
zero H-3 concentration in the karst water, the proportion of un
confined groundwater in the yield of the TUkOr spring is estimated 
at 15- 20 per cent. 

3. The origin of waters in the Eger springs 

The theory concerning the origin of the thermal spring in the 
Eger area was described by Z.SCHR.t'rER (4) in 1923 already, accord-

t5 l JC 14c 0 
14c age 3" (!u] 

l ,_J 
-66. 3 -16 .4 S8 t S 

-69.9 -11. 7 43.8 t 1.2 1500 ± 200 18, 4 

-70 . 8 - 11 . 4 25.6 :t: 0.9 6300 ± 350 4 ± 4 

-68 . 0 -12. 3 22.St0 . 5 7300 ± 3S0 17 ± 4 
-71. 6 - 6 . 9 9.S±0.8 10900 ± 600 2 ± 4 
-75. S - 4.3 7,9±0. 5 13200 ± 400 

-'?S. 6 - 3. 4 4.1 .t 0.4 1S000 t 450 
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ing to whom the precipi tation on the SW part of the Bilkk Mountains 
percol ates in the Eoce ne- and Triassic limestone layers down to 
the impervious base . The water continues in the limestone dipping 
towards the Great Plains to successively greater depths assuming 
g r adually the higher temper atur es prevailing there . The karst wa
ter heating in this way energes along faultlines to the surface 
under the hydrostatic head in the for-m of war-m sprir,gs . The karst 
water of 30 oC temperature and 30 m1 /min yie!.d (6) emerging to the 

~~~:~~e 0 ~n 6 ~t~ sw:~:i,:i~i~g! . 1~9u;~ E;~r ab~~~~e:hi~d~u:~ :m~~:~o~! 
heat over 400 km2 area would be needed even the entire terrestrial 
heat flux {100 mW/ m2

) would be used for heating this water . In view 
of the fact that the warm springs are situated S to 10 km distant 
from the surface outcrops of the karst in the SW BUkk Mountains, 
direct percolation starting therefrom and heated gradually to Jo<>c 
cannot be accepted as the only source of the s p ring yield . 

This assumption is appraently in conflict with the isochronous 
map (Fig , l) plotted from the C-14 age data . These latter grow suc
cessively"°from the surface kar-st towards the warm springs and the 
more distant thermal waters . The water temperatures increase in 
the same pattern.The conflict is resolved by interpreting the pie
zometric head - water age correlation shown in ~ The piezo
metric head ·of the warm spring (No . 4) and well (No.3) yielding 6-7 
thousand years old water is seen to be lowe r than the heads in both 
the young , cold karst water (Nos . l and 2) and the oldest thermal 
wate r (Nos. S and 6 ). The water in the spr ing!" is mixture, so 
that the C- 1 4 age of 6-7 thousand yea rs (Table l) is a fictitious 
value indicative of the mix proportions alone . The piezometric 
head in the wells No. S and 6 were dete rmine d from the data o f ear
lie r hydr aul i c studies . According to the drilling logs complete 
c l osure of Well No . 5 (AT 8) p r oduced a well head pressure of 3 . 0 
at ., whereas at Well No . 6 (De-4 2) the yield could only be reduced 
from the original 2400 to 720 !/min at a well head pressure of 3 . 1 
at. For the s a ke of comparison, the piezometric heads in the ther
mal wel1 s were converted to the 300c a verage temperature o f the 
wa rm spr ings at Eger (6) . The f act of mixing is indicated a lso by 
the geogra phical patter n of the piezometr ic contour s (Fig . 3) . The 
karst wate rs display a potential low in the Eger area , so that the 
warm spr ings are supplied on t he one hand by the fresh, cold karst 
wa ter ente ring f r om N- NW, on the other by the thermal karst wat ers 
percol ating from the s - sw areas . 



The composition of stable isotopes in the karst waters around 
Eger is an additional proof of mixing. The 611C value is -13 to 
-14 I. typical of the fresh karst water and -3 to -4\. in the wells 
No . 6 and 7 , whereas intermediate values were measured in the warm 
springs (Plg.4). The deuterium concentrations show a similar pat
tern: The deuterlwa concentrations in the warm water are situated 
between the -65 \, value typical of the cold karst- and groundwa
ters in Hungary (2) and the -75.5 '• value of the 13-15 thousand 
years old thermal karst waters (Pig.5). 

The 6D value of -75~5 ,. implies at the same time that the 13-
-15 thousand years old water in the wells No.6 and 7 originate 
from precipitation, which had fallen under a clillate colder than 
t:he present one, with annual mean temperatures around +7 oC. This 
was esti.mated using the correlation (2) between the annual mean 
temperature and the weighted annual average deuterium concentra
tion of precipitation: 6D a 3. 7 ta - 100 (I,). Since the last gla
ciation period tenainated round 10 000 years ago, the annual mean 
temperature of +7 oc estimated also for other 13-15 thousand years 
o ld groundwaters in Hungary (2) is a realistic value and indicates 
the reliability of the C- 14 water age data. The close correlation 
between water temperature and age (Fig . fl is - in the knowledge of 
the piezometric heads - also attributab e to mixing, in that the 
30 oc temperature and 6 - 7 thousand years age of the warm springs 
result from the mixing of the old, hot component and the recent, 
cold karst water. The assumed flow paths are depicted in ~, 
plotted with due regard to the piezometric heads and to the avail
ability of a sufficiently large heating area. 

Conclusions: The limited number of environmental isotope data 
appears to confirm the earlier assumption of mixed waters in the 
warm springs around Eger. Further analyses would be needed to es
tilllate the mixing proportions of the two cosaponents. the velocitv 
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of underground flow and the share of unconfined groundwater .A les: 
son of treat practical importance is that any interpretation of the 
environmental isotope composition of subsurface waters and water 
age should only be un"ertaken in combination with other hydrologi
cal information available on the area considered . 
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CALCULATIONS OF KARSTIC DENUDATION ON THE BASIS OF OBSERVATIONS OF 
THE SOIL IMP ACT ON CORROSION 

ZAMBO, Las zJO 

1 . IHTRODUCTION 

Soil impact is cor:iprehensively defined as the impact of soils 
and of loose deposits with soil structure on the process of kars
tic corrosion , which determine the extent of sub- soil corrosion. 
In the past decade , the study of sub- soil corrosion became a major 
topic in the profession ; a great number of partial investigations 
produced numerous data , and some of the partial processes .,,ere al
so scientifically described . Never theless , the karstic effect of 
soi l s and their importance in the process have not yet been dis
cussed in a cociplex manner . The registration of sub- soil karst cor
ros i on processes in the research area of Aggtelek Karst through 8 
years , their field observations and the explanation of data accord -
ing to the types of soil cover resulted in reliabl e quantitative 
information that can be generalized for other karstlands under sim
ilar conditions and that can serve as a base for the calculation of 
karstic corrosion /denudation/ . 

Corrosion capacity - a complex result of various soil processes 
- is a characteristic value that can be compared on several karst
l and types . The measurecents of solution capacity we r e carried out 
in three observation bases that were identically covered with soil: 
Nagy- oldal /560 m above raean sea level/ 1 KecsO Dolina /305 m/ and 
the dolina of ee1ce Cave /335 m/ ; the observations were systemati
cally registered through three years and were suppleciented with 5 
years ' preliminary and seasonal oeasurements . The final construc
tion of the ceasuring sites satisfying the requirements of the re
thod of ~asurecents were formed in a 10 years ' expericental pe
riod. 

The classification of soil types, ::.oil mapping, mapping of s o il 
cover thickness, slope capping, CJapping of infiltration, the re-

~~~~!~ ::,11u~~~=~~n °~o~~fe~
0
~~!n!h~~e s~!!e:;~h a:~e!~1~P~;2,. 
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relevant i:iethods had not been worked out , several probletc.s had t o 
be solved concerning the elaboration of field oeasuring and ob
servation i:cethods , conservation of the composition of water and 
soil air samples, and the development of certain special labora .. 
tory test methods . 

ihe study of sub- s o il corrosion was supported with 25 observa
tion sites on the research field ; they were settled under diffe
rent physical geographical conditions and were equipped with 
synchronous registers. 

Observation sites were built at the three measuring bases to 
study the corrosion fact.ors of thick soil accuculations fillin 
the dolinas an o ce iuci- t ck / ess than . 5 m/ karstic soi s. 

coni~~lr:~~~~a~~~~~vi~ i~fi! ~;s:v~fY u~~~~a1aln~=~= i~:d~~ i~!
th 

e~ _ 
traordinary observations were also r.ade . /L . Z.imb6, 1988 . / ' 

2 . LIMESTONE SOLUTION CAPACITY IN THE SOIL 

The lime solution /or corrosion/ capacity of infiltrating water 
characteristic of the soil itself is formed by several soil pro
cesses. The 1 imestone solution capacity /corrosion capacity/ can 
also describe the soil, when it is expressed in relation to the 
amount of infiltrated water: this figure is nor a.ally much higher 
than that of the solution capacity of rainwater . In order to be 
able to compare the rainwater and the water migrating in the soil, 
rainwater sacples were also regularly collected during the obser 
vations; they were uniformly analyzed and their aggressive CO 
content was calculated i their lime solution capacity was then2de
fined. The analyses produced the following figures for the re
search field /partial data are neglected/; 

average aggressive co2 content of rainwater: 0.278 rnmol/1 

11
a.:v:~~~~ i~~r;~~~~e m~~itl content of infiltrated water before 

ration of these two characteristic data: 7.5 

The limestone solution capacity is defined as the aggressivity 
calculated for an area unit, where the amount of water involved in 
solution is also considered. /This amount is forced by the part of 
rainwater that contacts the limestone: the quantity of effective 
precipitation I or the infiltrated water that reaches the lime
stone./ The effective quantity of precipitation over the research 
field can only be estitr.ated due to the lack of extensive rock sur
faces that are not c.overed with soil at all; this fig1Jre is put to 
30%. /Only a part of run-off water coir.es in contact with the lime 
stone surface at molecular level a~d can express its aggressiv i 
ty . / This date is equal to 200 1/m /year 2 which - expressed in 
limestone solution capacity - is 5.5 g/m /year. 

The average limestone solution capacity of ~ater in the soil 
bef2re solution /froi, total data/ is 26 .65 g/m /year /or 2665•10-2 

g/m /year/. The ration of these two basic data is 4 ,84. 

The value of solution in and under the soil may be normally 
times higher than the corrosion of free rock surface. 

Infiltrating water - due to lime solution - loses a part of its 

sol~tion capacity in the soil cover /fixed cog1, by solving B.918 

~~m 1~!:a;e:i:~e!n u~~~r~!~i ~~s t~~~r~o:~~r:~d e:e;~: ~~~~:~r!~~:i-
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na soils . 

The aggr essiv ity of 2he remaining part of infiltrating water is 
able to solve 12. 71 g/m /year limestone. This conditional lime so
lution capacity is defined as potential lime solution capacity . 
The potential lime solution capaci;y , or the average regional value 
of sub-soil corrosion is 12. 71 g/m-/year , which was calculated 
from the annual mean values of a large number /379/ of controlled 
data through several years. ibis figure for karstic corrosion re 
presents the average quantity of licestone loss in the resear ch 
area by solution processes near the sub- surface . /Table 1./ 

J . SOLUTION AIID DENUDATIOII BY SOIL IMPACT 

Accord~ng to the collected data of three years• investigations, 
26 . 65 g/m /year lime is solved annually in and under the soil of 
the research area; this oater ial is transported away from the 
place of solution . 

This amount of lime is not completely transported to areas out
side the karstland, because a part of the material precipitates in 
the system of fissures, where the conditions are highly complicat
ed and change from p l ace to place . Further I there are other solu
tion effects in the system . According to measurements, soil impact 
on karstic solution can be clearly deoonstrated down to 5 m deep 
from the liaestone surface , while it still can be traced to 10-15 
m deep. The water rapidly migrating downwards through the wider 
cracks may keep a part of its solution capacity obtained in the 
soil and thus, under favourable conditions, it may affect deeper 
zones as well. In the soil materials washed into the crack system 
further aggr essivity may develop. According to analouges based on 
observations, its value may be compared With th'2, value of the 7.5 
m deep zone under similar conditions : 27- 30 g/m /year . This would 
C'<ean that the solution capacity of infiltrating water is renewed 
several times until the water appears in a cave . Knowing the ex
tent of soil impact and on the basis of measurements of the lime 
content in the dropping water of eaves, the typic;iil r.har;iir:.t.eris
tics of corrosion in the c racks can be determined . 

The value of comple t e average limestone solution capacity -
calculated to limestone denudation - is 0 .01065 mm/year /or appr . 
10 mm/thousand years/. 

The present developl!lent of landforms by solution can be fairly 
exactly estiuated on the basis of the above typical denudation 
values , the thickness of soils and soil solution values referring 
to various forms . /Table 2./ Calculations show the following data 
of solution denudation for karstic slopes and sooe other types of 
landforms: 

plat.o surfaces: 7 mm/1000 years 
recession of steep slopes by solution : 7 mm/1000 years 
recession of c.oderate slopes: 6 . 5 mm/1000 years 
recession of gent le slopes: 6 cim/1000 years 
edge of dolina bottom: 10 ClCl/lVOO years 
perooable dolina bottom: 13- 16 mm/1000 years 
blocked /always relatively/ dolina bottom: 1- 2 mm/1000 years 

The value of solution measured in the soil already equals with 
the average fig~re of soil leaching characteristic of karstic 
soils: 8 . 91 g/m /year. 

The average value obtained froc a great number or observations 
is typical of neutral or slightly acid soils on karstlands under 
the present climatic conditions. Accordingly , the average complete 
solution 2f chemically neutral or slightly acid karstic soils is 
26 .65 g/m /year tor 260 kg/ha/. 

The value of denudation by solution obtained through the obser
vations of soil impact corresponds to the data published by others. 
As far as known , such a large number of measurements and long I re 
gular observations concerning the soil and the karst areas under 
the soil have not yet been carried out. 

The importance of soil impact has been recognized and demons
trated by a great number of relevant studies over the past five 
years . 

The investigations described above demonstrate that soil impact 
is a major factor in karstic developeent and in karst morphogene
siS i t_he numerical expression of soil impac .. --.ay lead to a new and 
comprehensive explanation of phenomena over karstlands . 
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Table l. The potential CaCOd solution capacity of infiltrating water according to observation sites 
on the basis of the at!l.ount r aggressive co2 and water. 

Observation Direct infiltration zone Potential lime solution capacity" 
site above the observation site 110-2 gtm2 t 

total measured number of total cal- yearly refer - depth colour thick- organic pH average of 
ence /m/ ness matter for 2 . 5 years two years observa- cu lated for average 

/m/ I'/,/ tions 2 . 5 years 

711 0 . 5 5YR 3/4 0 . 3 - 1700 32 . 7 52 2()15 740 

8/l 0 . 5 5YR 4/6 0,3 - 2668 48 . 5 55 3007 1112 

2/l 0 . 5 5YR 3/3 0 . 4 6 . 1 3537 64 .3 55 3987 1487 

3/l 0 . 5 5YR 3/3 0 . 3 7 . 9 1988 37 .5 53 2325 861 

4/l 0 . 5 5YR 5/6 0,4 2 .9 1712 31.7 54 1965 750 
ll/l l.2 5YR 4/2 0 , 5 - 708 15 . 4 46 955 400 

ll/2 2 . 5 5YR 4/2 0 . 3 2.4 3288 80 . 2 41 4972 2085 

ll/3 5 .0 5YR 4/5 0 . 5 2.3 180 4 . 1 44 254 107 

ll/4 7 . 5 5YR 3/2 l.O 3 . 2 3161 109 , 9 29 6814 2857 

15/l 0 . 8 2 . 5YR 4/4 0 . 8 7 . 7 7 .o 5570 lll.4 50 6907 2542 

15/2 2 . 5 5YR 4/4 0 . 5 2 .8 7 . 2 3137 68.2 46 4228 1752 

15/3 4.8 7,5YR 3/2 0 .6 2 .5 7 . 4 3295 64 . 6 51 4005 1574 

15/4 7 .o 2 . 5YR 3/6 0.5 2 . 2 7 . 1 5357 lll.6 48 6919 2744 

l/l 0 . 8 5YR 3/4 0 .4 6 . 2 4501 39 , 9 53 5264 2207 

l/2 l.6 5YR 3/4 0 . 3 3 . 2 512 9 . 0 57 558 234 

6/l l.2 5YR 4/2 0 .3 2 . 6 2681 48 . 7 55 3019 1266 

6/2 2 . 0 5YR 3/4 0 .5 2 . 2 2007 35 . 2 57 2182 915 

6/3 3.55 5YR 3/3 0 .4 2 . l 2573 45. 9 56 2846 1193 

Total,.15 2.2",. 2701'"' 53 . 9 902 3342"" l271M* 

M- : CaCO~ represents the total amount of aggressive COfi content of infiltrating water . 
Jii.>'- = Ave age of total data measured during 2 . 5 years a d seasonally on total observation sites . 

Table 2 . Potential lir!:estone solution capacity in slope and dolina deposits /gtm
2

tyear/" 
thickness of deposit /m/ 

100-500 0 - 20 20- 50 50- 200 200- 4CO 400- 700 

Hard red clay accumulation 

~!~t~~ :~~~~a/-15°/ 
Moderate slope 615- 30° / 
Steep slope /30 - / 
Slope in general /cocplex slope/ 
Slope with flats 
Detritus mantle 
Surface layer of dolina deposit 
Rim of dolina deposit 
Dolina- rock base in general 
Dolina- rock base with large catchment 

>t = Average of 902 data 

4 . 1 

area 

7 . 4 
7 . 4 
7 . 5 
8 . 6 
8 .65 10 

ll 
10 16 ll 10 
16 
15 

12 12 27 
28 
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KARST CHEMICAL CHARACTERISTICS OF INFILTRATING WATER IN KARSTIC 
SOILS ACCORDING TO THE CORROSION CAPACITY ON COVERED LIMESTONE 

ZAMBO, Las zlo - MICZES::, Gyorgy 

l. INTRODUCTIOII 

The water infiltrating through the soil of covered karst fields 
suffers basic changes when COl!lpared to its composition under free 
atoospheric conditions ; therefore, its corrosion capacity 1s also 
changed when it reaches the lioestone base. This aeans that the 
actual chemical composition of infiltrating water can only be con
sidered in karst corrosion calculations ; this water is now not the 
same as the precipitation water in general, but it is a soil solu
tion . 

Some general conc1us1ons can be drawn on the basis of analyz
ing the samples of infiltrating water froa 18 water collection 
sites through 3 years, systematically collected from different 
soil depths of the terra rossa and rendzina soils, which are C!lOSt 
frequent in the karstlands of the tett'l)erate and tropical zones. 

2 . KARST CHEMICAL CHARACTERISTICS OF INFILTRATING WATER IN THE SOIL 

Soil solutions contain several compounds in various concentra
tion; therefore , there are in fact no two infiltrating waters in 
the soil that are of identical composition in respect of their che 
mical effect . However, as emphasized by W. B. White /1977/ , the 
composition of infiltrating water under the surface can in a way 
represent the composition of the soil through which the water in
filtrates and from which the solution obtains its ions. Therefore , 
the chemical composition of infiltrating water of terra rossa and 
rendzina karst soils based on terra rossa irust be more or less 
identical in respect of the concentration of solved materials. 
Froc the compounds leached from the detritus , the materials sup
porting carbonate solution deserve special attention . Regular ana
lyses of soil solutions collected in the observation sites were 
carried out concerning the compounds that play a major role in the 
lice aggressivity of the water of terra rossa and rendzina soils. 
During the preliminary laboratory tests the most important solu 
tion components of quantative corrosion were selected from the 
aggressivating cocpounds slightly studied in respect of surface 
solution effects; these components are following : 

- From humus acids the quantity of fulvo acids is subordinated, 
the quantity of huoin acids is significant , but - according to ob
servations - their effect in terra rossa and particularly in the 
depth of thick accumulations is negligeble. They can only influ
ence the extent of corrosion in thin terra rossa - rendzina soils. 
It would have been extremely laboursome to calculate their quan 
tity ; this is why and because of their insignificant quantity their 
analysis was not carried out . 

- The tests showed that the amount of other organic acids in 
c.he examined solutions was negligable . The high ferri - hydroxide 
content. or terra rossa avoids the precipitation of organic acids 
and of calcium , because the organic complex forming affinity of 
iron is much higher than that of calcium. Therefore , their corro
sion impact can only be effective in soils that are poor in - : 
Fe/OH/1 • According to S . T . Trudgill /19771 , the limestone solution 
capacicy of major organic acids until their neutralizing point is 
significant in the case o f oxalate acid , lactic acid and acetic 
acid , while that of citric acid and salycil acid is sometimes con
siderable , The important tartaric acid was not detectable in the 

infiltration of soils. Organic acids may particularly have a role 
in the solution process as coClplex forming materials; in this con
nection, their quantity was considered in the fixed CO2 content . 

- Nitric compounds , Which are only important in open karsts 
according to P. Birot /1954/, did not appear in water under the 
soil. 

- The possibilty of phosphate corrosion is disproved by the 
phosphate content shown in the analysis of soil solutions . 
/Table l./ 

- The possibility of sulphate corrosion is demonstrated by the 
fact that Ba SO precipitation was observed in some samples during 
the pre lioinar~ tests, when bariuc- hydrox ide was added t therefore, 
it was considered in determining corrosion capacity . The possibi
lity of sulphate solutions was evident at 8 or 10%, of the samples 
at some observation sites . 

- Carbonic acid /hydrogen- carbonate/ solution capacity proved 
to be dominant in infiltrating water . According to P. Birot, car 
bonic acid is the only "root ·acid" that penetrates deep into the 
soil . Following the above considerations, special attention was 
paid to the determination of solved CO2 in the regularly collected 
water samples, but other ca.jar eleoents: were also analyzed in JOY. 
of the samples . 

From the environErental factors of material mobility by infil
tration - particularly cation mobility - the role of pH is is spe 
cial importance . Because it was impossible to systematically mea 
sure H- ion concentration on the field at the time of observations, 
pH was analyzed in the laboratory. The pH value of infiltrating 
water was between 4 .o and 8 .6, although there were certain changes 
in the meantin:e /between sample collection and analyses/ . The 
average of pH values was 6. Under the conditions of the normal pH 
limit /4 - 9 pH/ of soil water, Ca/OH/2 , Hg/OH/2 and the alkalis are 
perfectly soluble, while TiO?, Fe2o 3 and Al201 are insoluble. The 
solubility of caco,., Fe 2o., and Tio2 depends on the pH value and 
they only favour caco

3
, wnile Ti02 and Fe?01 presumably migrate in 

the form of complexes . It is also possible- that the pH of leaching 
water shifts towards the acid region at certain places due t.o the 
intensive leaching of the layer that contains organic matter ; this 
shift , however, ceases when the water reaches the acid layer. This 
hypothesis was not demonstrated by measurements . 

Carbonic acid, which is a weak acid, dissociates weakly ; the pH 
of saturated solution under normal atcospheric pea, pressure is 
about 6 . This explains why the presence of CO2 does not acidify 
its env ironirent significantly . 

During decomposition processes S10 - its solubility is inde
pendent of pit conditions - also gets into the solution . The pre
sence of S10 in water samples was proved several times; therefore , 
the residuan£e of the active decori;position processes forms new mi
nerals with the CO

2 
/and 0// content of soil air i this means that 

a part of the co content or the soil is used this way as well. 
This is a part ia~ explanation of the fact that the CO content of 
soil air and the corrosion in the depth do not necess~rily corres 
oond to each other . Therefore , the measurements of the CO., content 

Table 1. Annual average values of the components of the aerial and liquid phases of characteristic 
karstic soils and of environnent factors . 

Observation CO2 
content of water Soil Pree ipitat ion Infiltr ating water 

site air 

tem- fe2o3 NaO KfJ cao 1-l!O P205 Ti02 
refer - depth total fixed aggres- CO2 aciount int en- mois- per-
ence sive sit~ ture ature 

/m/ /ltm2 t 
mm per !"1,/ 

/OC/ rnmol /1 /"/,/ minute 

l/l 0 . 8 2 . 56 0 . 67 l.27 0 , 72 505 0 . 27 57 , 5 8 .0 l.03 l ,13 0 .47 37,0 2. 29 0 .21 l.60 
l/2 l.6 4 . 19 0 , 82 2 , 09 o . 77 505 0 . 27 61.4 7 . 6 0 ,02 l.50 0 .46 .0.8 2,49 0 .08 0 ,24 

2/l 0 . 2 l.99 0 . 45 l.20 0 . 27 505 0 . 27 64 . 7 8 . 6 l . 91 0 .39 0 ,55 18.4 2, 78 0 . 18 l.85 

3/l 0 . 2 2 . 11 0.40 l , 31 0 . 15 505 0 , 27 6 1.7 9 ,0 0 .46 1 .01 l.67 21.2 3.81 0 .39 l. 71 
4/l 0 . 2 l.88 0 , 46 l.10 0 , 19 505 0 . 27 55 , 5 9 , 0 0 ,17 0 . 77 l.75 a), l 3.16 0 .44 l.80 

6 /l 0 . 2 3 ,99 l.51 l. 23 o . 72 505 0 . 27 64 . 8 8 . l 0 .08 l.14 0 ,86 97,9 3 .84 0 .66 0 .52 
6/2 2 . 0 4 . 64 l.40 l.60 0 . 85 505 0 . 27 76 . 7 7 , l 0 .03 1 . 16 0 ,33 92,3 6.25 0 ,3) 0,36 

6/3 3 ,5 2 , 99 0 .67 l.60 0 . 87 505 0 . 27 76 , 7 5 , 9 0 ,10 2 .05 0 ,58 40, 2 2. 17 0 ,25 0 .40 

7/l 0 . 2 2 . 30 0 , 90 l.09 0 . 22 505 0 , 27 51.7 7 . 6 0 . 24 0 .66 1.32 38.8 3. 12 0 ,15 l ,44 

8/l 0 . 2 2..25 0 , 55 l , 37 0 . 28 505 0 , 27 62 . 5 8 . 3 0 ,45 0 ,82 1.56 21.8 2.60 0 .28 l.97 
ll/l 0 .5 2 . 18 0 , 32 l.43 0 .41 535 0 , 27 75. 0 7 .9 19.27 1.21 3 . a) 13,2 4 ,98 0 .22 4 .50 

ll/2 2 . 5 2 , 35 0 .42 l.47 0 . 24 535 0 . 27 79 . 8 7 .6 ll,55 l.21 2. 74 14,5 4 ,47 0 .13 0 ,40 
ll/3 5 . 0 2 . 89 0 .63 l.62 0 . 33 535 0 .27 78.2 8.0 0 .3:J 1.54 C.54 47,9 ll,69 0.60 3.70 
ll/4 7 . 5 3 . 43 0 ,98 l.71 0 . 46 535 0 ,27 70 , l 8.l 0 .02 5 . 20 l . :J; 47 .5 9 .58 0 .15 0 .42 

15/l 0 , 5 l.58 0 . 45 l.02 0 . 38 469 0 ,27 61.4 8 . 6 6.96 0 ,65 2,15 14.4 2.05 0 .24 2. 10 
15/2 2.5 2 . 05 0 . 61 l.15 0 .25 469 0 . 27 78 , 4 7 . o 3. 94 l,71 0 .61 24.8 2.59 0 , 15 2.29 
15/3 5.0 3 . 05 l.02 l.43 0.29 469 0 .21 78.3 6 . 8 0 ,3) 2.77 0 ,39 47.7 5 .66 0 . 46 0 ,46 
15/4 7 .5 2 . 83 0 , 78 l.46 0 .27 469 0 . 27 72 . 2 6 . l l.ll 2.98 1 .05 41.8 5.12 0 .31 0,91 

Total 2 . 54 o. 70 l.32 0 . 43 503 0 . 27 68 . 3 7 . 7 2 .a; l.42 l. l5 34 .o 3.55 0 ,27 l.47 
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Or soil can not be fully accepted for drawing conclusions ... concern
ing the development of corrosion fortlS ; this is only possible on 
the basis of the actual limestone solution capacity of infiltrating 
water . 

3. CO
2 

CONTENT OF INFILTRATING WATER OF OBSERVATION SITES 

CO2 - the most important factor in the development of corrosion 
capacity - ts solved in water in the form of co23 and i s in equi
librium forming a weak acid /H co

3
t with the CO 8ontent of soil 

air . The existence of equillbrfum requires a co~stant co, diffusion 
between the soil solution and soil air , because the conditions 
change from place to place . The migration of co,, expresses the 
changes of the f actors t:hat determine the aggressivity of the soil 
solution. The basic hypothes i s is thus justified : the soil and its 
inner conditions the rocesses of soil d namism basicall affect 
the materia o limestone base by orming t e C 2 content o t e 
soil solution /that is by its limestone solution impact/ . 
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PALEOKARST OF CENTRAL ASIA 

IUIUTIULOV, II. II. 

Kaper KS ,eppllTOPHK CpeAKel AaHH DPK Cl11eronpKR!KHX llHTOIIOro

,ell!OKlftleeKKX, reoHOp4)0J!OrMqeeKMX, ruporeOIIOrKqeeKHX H IUIIIIMH

qeeKMX y«:iOBRflX top11HpOB81eR B (lOJIJ,■HfleTB8 )IJll!Telll,KHX KOKTlllfeK

,8111,ffHX 8D0J:, K8qlllf8R C cpe)lllero A8BOK8 AO qerBepTH'IKOro BKD■QK

T8Jll,KO. CB8A8HHR O AP6BIMX anoxar w:apc,ooGpaaoBSKMR 118110. CJ!8Ali 

Ape:aiero 1apc,a BYRllll8KH ua MA811WfHX :J'ISCTKax rO(lKOI O<l.1acu 

CpeAHel AallH DpH Dp0H3BOAC!B8 reOllorO-OOHCKOBia:, rOjlKODpOJ:OAqe

CKIIX K reo,fHIJHqecKMX pooo, B DpeACTBB.leKY B BMA8 HCKOD8811HX Kapc

TOBHX BOPOKOB, KOT.IOBIIK , K8B8peK, DOA3810iHX DOJIOCteR P83KOO<lpaa

KOI tDPIUI K paa11epa, DOllHOCUJI IQM q&CTH'IKO 38Dlll!Ketlllli8 PHX.11,1)1 

K pwx.1006•0110'1111,1)1 118'8PK8ll011, 8 T8!1lle P83l!K'IKl,OIK BIU1811H nOllea

KIIJ: HCKOD8811HX. Kapc,oswe apOQeCCY B npoctp8KCTB8 K BO apelleKK 

KC BeaAe Dp0T8K8l!H 0AMH8KOBO. COBpelleHKHR Kaper, npMeK-.KR C 

laKO)l8K-qe,11eptK'IHOro BP8118KH, no111,ayeTCR ■HpOKKII pacapoctpBKe

HKell. Kro p83BIITIIC apOHCXOART KU tOKe O<l•IIX T8KTOKll'leCKIIX DO)IKR

TBI H OHO KeO,l!HOKpll!KO H3118KRJIOCI, BO Bpell8KB, qfO CBR38KO B nep

By» oqepeAh C K311eKeKK811 TeKTOKHqecKOl'O peJ:K118 H IDIKllll!HqecKMX 

JC.IOBRI. 

TeppHTOpKR Cpe)IHel AaKH B nB!leoreorpa¢-11qecK011 aeneKte nepew:K-

11 a KeO)IHOKPIITKYC e11eKY 11ope1ncc H KOKTHHCHTBlll,KblX pe•KIIOB, Kapc,o

BHe upoqeecY p83BHB8!IKCJ, B teqeKK8 AIIKTellhKl,ll( KOHTHHeKfB!JJ,Kl,IJ[ aoox 

npK Cl.1eronpHR'IHHX IIKTW!Oro-,eKTOKH'leeKia, reOIIO~Ol!OrHqeeKMX, IOIH-

118'H'l8CKIIX 
0

H rMApOreW!Ol'H'l8eKMX ;JCJIOBHJIX. 

A.B.CrynimHK (I?) enpaeeA11HBO o,11eqae,, qro Kaper 1101:Ho Kaasa,r, 

AeTllll811 KOKTHKCK!Sl!I,Hl,IJ[ anox , KapcTYJ)■KeeR oopo,111,1 t0P11Kp0B8JIHCJ, B 

yc:iOBHRX IIOp<:KOro Kl!K J181'7RHO-BO)lHOl'O pew:11118, npHIICII H8KOM8KKC Ill( 

K80)1K0Kp8TKO npepHBSl!Oer, KOKTKKCHT8!IJ,KIIIIK anox,wa, ll0Cll8AHKe 06yc

J10BlleKII TCKTOKKQ6CKIIIIH DO)IHRTIIRIIK. B a,o BpellR KBPCTOBY! npoueccy 

8KTl!BK8KP0B811Kel>. H 8 8KTKBKOCTJ, KBpCTOBliX npo11eeeOB <lOl!L■oe BIIKR

KK8 OKll31iB8llK K Kl!Kll8TK'l8CKK8 YCJIOBIIR. 

KapcTOBYe np011ece1,1 B Cpe11ueA AaKK BBKAY O<lnH(lKOCTK ee TeppHTO

PKK II npocrplll!eTBll ff BO BpeWeHR Ke Bea11e Dp0T8K8JIK O,lllll!SKOBO. Cu

Al AP8BKlllC l<BPCTOBliX O<lpaaOBBKHR HOOlll>Alll>!CR B paaJIK'lllliX no BOapac

TY nopo11ax K npeACT8Bll8KY CBOeO<lpa3Kl,l)I HCKOD8811Yli penr,e~Oll B BKA8 

BOpOKOK, KOTJIOBKH K DO,ll3811HHX nOl!OCTeR, KOTOpYe BYRBJICKY reW1oro

no11cKOBYIIK , rO(lKORpOXOAQeCKKUK K re~aqeeKKIIH pa<!OTBIIII B K8KOTO

PliX p8ROK8.X pace11aTpKBae110A Tepp11,opKK. 

AK811113 1111e1>=11l(CR 118T8pll81!0B noaBOl!ReT B CX8IIBTKQ6CKOA ¢op11e 

K8118THn R8lleoreorp84,KqecKKe :)'CJIOBKR P83BKTHR K8pCT8 CpeAHeA ABKK. 

Cne41,1 Kapc,a KOKTKKeHTIIJll,KliX anox B nBJ1eoaoe 

P83BHTKe KBpe,a B D8ll80308 eBRaSKO C ltOHTIIHCKT8!IJ,Hl(IIH anoxBWH, 

KO!Oplle B03KKKJIK B npoueece ~p11Hp0B8KKR CKJ18,llQ8TOR rOPHOg CTPYK

Typli B Te'leHll8 repuHHeKoro oporeH838, 

liJtaronpKRTKYC KOKTHHOKT8!ILKY8 JCJIOBKR ,llJIR p8aBKTIIR K8pe,a H8'lH

K81lTeR, 00-Bll,l!KIIOUy, C J:HBeTCKOrO BeK8 cpe)IHero ,ll8BOK8, TDK KBK B 

3TO epellR B UeHTP8!IT>KIIX KYallllKyil8X K00Jll),ll88TCR poc, TOKTOK11qecKlll( 

00,llHRTKI K perpeeeKR IIOpeKoro (laccellHa. 3TO npKBellO K O<lpaaOB8KHI> 

ey■ff B BMAe oc,po11011 K 001yoc,po11oa. K K8Q811J ¢P8KCKOro BOK8 Bepx

Kero AOBOK8 K8'l8.IOer, KHTCKCKBHOO B03Alill8KK8 TeppHTOPMK, QTO BY8B8-

Jl0 OKOKqSTeJll,ff:)'I) perpeCCKI) IIOpCKOl'O ClacceRK8, TeppHTOPKR npeBp8TK

ll8CJ, II ey■y e KK3KOl'O(lKlill p8.11r,e~u. B 3TO BpellR DPKP0AH8R OOCT81!0-

K8 CDOC06e,110BBJ18 paaBKTKI> K3PCT0Bl,IJ[ npO(leCCOB . 0,IOISKO, K KOKIIY 

tPBKCKOro B8K8 IIHOBI, DOCJl8AOB8ll8 TpSKcrpeceKR IIOpR, B peayxr.,e,e 

np01tecc1,1 Kepe,00Clp830B8KKR npegp8Tlll!Kel>, ll03)1K8~p8KCK8R Tp8Rerpec-

In favourable lytholo5ical, geomortological, hydrogeolo

gical and cliaatie cond1.tions karat on the territory ot the 

Central .laia was tormed durl..Dg long tel'll continental epochs 

t'roa lliddle Devonian up to Quaternary. Data about ancient 

epochs ot the karat t'ol'llation are rare. Traces ot the ancient 

karat in soae places ot the mountain region 01' the Central 

Asia are revealed during geological prospectl..Dg and geophysi

cal works. Tbey are shown in the t'ora 01' karstic al.Dk holes, 

trougs, caverns, underground cavities 01' dift'erent shapes and 

si~es, which are fully or partially 1'ul1'illed with loose and 

elastic material and ditt'erent kinda 01' ainerals. Karstic pro

cesses in space and tiae were d11'1'erent. Modern karat 1'r011 Pli

ocene-Quaternary are 11ostl,y co-on. Its develo111ent occurs in 

general tectonic uplifts sDd otten changes in time. It is con

nected with the change ot tectonicsJ. regiae and cliastie cond1.

tions. 

eHR IIOpR DP0AOIIJ:8118CL ,110 K8q8lla TYJ)KeACKOrO B8K8 . 

8 D03AHCT11)KeP.cKO-p8KHeB11aeflCKOe apellR T8KTOKK118CKffe ll0AHHTHR 

B!IOBr, npe11onpe11exHJ111 BOaO<lKOBJ1eK11e Kapc,oBIIX npouaccos. B KOKue 

,YJ)KeRCKOro BeKa e :fCKlleKKell eKJ18,llKOO<lpaao11a,8JIJ,Hl,ll( ,llBIIJleKKA R8 no

»epxKOetr, BYBOAKllKCJ, pae,sop1111Ye nopo,11w. DJ1H0BpeUeHHO 008~0'1111,1! no

pO,llY D0AB8Pl'8JIIICJ, ,ll8KYA8!1KH II p83111iB:J C H8K3<l8J:Hlill p83BKTKell KBpc,a, 

3,0111 cnocO<lcTBOBaJIO K ,o, qfO Kl!KIIBT B STO BpellR Clwt BJl!IKHYH ,po

naqeeKKg M r7IIR)IHIIH (8). B KOKUe pSKHeBKaeRCKOro BpelleKK ia#.atK'leC

KKC )'CJIOBHR eT8R0BRTCR w:BpKKWK l'YIIKAKl,l)IK (IO). CKJ18,llKOO<lpaaoBare111,

Kli8 ABIIJl8KKR, a(lpaaKOKHlle H apOaKOKKY8 npoueccw eOa,ll8B8llK K8POl!KO

CTH pel!I,8,j,8, B 3TMX )'CJIOBKflX P88BKB8l!KCJ, no11epxKOC1'KYe ¢0PIIY K8pc

,a - DOKIIJleKIIR B BHA8 BOpOKOK, KOTJIOBHH K nOKopoB. Ha cospelleHKll:I 

,eppHTOPKK AnaACKOrO II TypKeeT8KCKOrO xpe<lTOB (B paHOK8X Cox, Bapyx, 

118XpKeT8K, llllrenay) OKK CJIYJ[Kl!K csoero p0,118 "nOBJIIK811K" Aliff K8KOll

lleKKR ClOKCKTOB. 3,11ecr, ClOKCKTY aBJlel'BJIT H8 88Kapc,oBSKKOI D0B8pnt0-

CTH PBKKero K8p<lOKe H nepeKpYBBIITCR CPeAHeK8p<lO!!OBYIIK 11asee1'KRK8IIK. 

B paAOKe llaxpKctSKa OKK a8!Ier8JIT ttenocpe,11cTBeKKO B ne•epooopaaK!,Q( 

yrny(ll!eHIIRX. 

B OOa,llK8BK3eAeK08 BpellR B npeAellSX 3808.IIKOA q&CTK CO,ll.{J8118KKHX 

rO(lKliX paAOKoB Cpe,11HeA AaKK BHOBr, Kecrynae, tpSHcrpecoan~Jliapc,o

O<lpaaosa,e111,H1,1e npOJleCCY aat:,:tBIIT . 

HaHJJpCKKA B&K Kllm!ero 11ap<l0Ka xapaKtepaa:,e,cR nosce11ecTKO B 

npe11enax rop Sana,llKOrO T1111r.-l8KR KenpOAWIKKT8JIJ,KYII nepepYIIOII ll 

OC8Al!OK8KODJICKHII, Ott OXB8TYll8e! K P8KK8Cl8■KIIPeKHA BeK cpe)IHero K8P

ClOK8. B a,o BpellR ll P88:Jlll>T8!8 T8KTOKKQ8CKKX 00,llKRTHA nopOAY <lllllH 

CIIRTY, HS DOB8J)XHOCTJ, 00K8Jl8!IHCJ, pactBOpKIIYe nopOAY. B03AYll8KH8 

s,oR reppHTOPIIK conpOBOJ:,ll8!IOOJ, KBpeTOOClpaaoBSKKell C paaBHTKell 11110-

roqKCJleKHliX KIE8 norpe<leKHHX K8PCT0BHX nW!OCTeR , 88ROIIHCKHHX pHX

nYIIH H PHXl!Oo<l.nOIIO'IHllllll OTJIOJ:eKHRIIK, 

AH8!IK3KPYR JCJIOBKll ~p11HpOB8KHR ClOKCKTOB AKT8)'Cl!Oro p:,;11oapOHB

l!CHKR B UeKtp8lll,HHX Kli31111K)'ll8X 0.J!.reuT■Ke (4) C'lHT88T, qro ll a,o 

BP811R B03KKKKH ClnaronpKRTHY8 JCJIOBKR ,l!:IR p83BHTKR B !Oll■e Be11XKe

BKaelCKHX H11B8C'IHRKOB O<lH8JleHK0r0 K8pCT8. no 88 eB8A8KHRII top11apo

B8l!KCL A118 THD8 gape,a - nOBel!XKOCTKllll H DOA881111WI, 9TO DOKOPII r;ay
<llD!OA AO 10-15 11, KBPPII ■KPIDIOR AO 0,5-1,0 II, BOpOKKM p83118p011 II 

nonepeQHKK8 I-5 11, pew:e I0-12 11 K no11ae11111,1e OWIOCTK P8al!K'IKOI KOK

¢111'YPIIUKK, pea11epo11 ,110 2,0 II, OHK CllYJ:llllK 1111eeTK1111■8IIK ClOKCKTOIIWX 
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nopOA. EOKCHTOBYe PYAHYe TeJIB, aanerBJll!lHe HB 38K8pCT0B8HHliX nouepx
HOCTHX H3BeCTHRKOB, H3Becrnu B HypBTHHCKOM xpe6re B paffOHe HapBBH 
(9). EOKCHTY 3A6Cb 381!61'81)T B 38K8PCTOB8HHliX Tpe_l!lHH8X H neC{epooG
p83HliX yrny6neHHRX. KpynHYe 38K8pCT0B8HHYe TP61IlHHY C 60KCHT8MH 

npOHHKBIIT B H3B6CrHRKH AO rny6HHY 20-30 M. B paffOHe BYRBR6HY MHO
rOQHCll6HHY6 neqepu AnHHOff 5-30 u , BN00RH6HHY6 60KCHTOM MOIJU-IOCTJ,J) 

OT I,0-l,5 AO 3,0-5, 0 u (?,8 ,13). C TpB!-lcrpeccHeff 003AH668uKHPCKO
ro uopR npoueccw KapcrooGpaaoBBHHR npeKpa~a11rcR. 

0 KBpcre M63030R 

8 KOHTHHeHTB/lbHYe nepHOAY Me3030R 60nb~8R QBCTb reppHTOpHH 
CpeAHeU AaHH npeACT8BJJRIJ8 neHenneHH3HPOB8HHYI) crpBHy . 8 aro BpeMR 
rocnOACTByer npeHMytll6CTB6HH0 rennun BRBJ[HYtt KnHMBT , C03A8DTCR 6na
ronpHRTHY6 ycnOBHR AnR p83BHTHR Kapcra. 

KapcrOBYe npoueccw ~HPOKO p83BHB81>TCR B U03AHenepMO- TpH8COBOe 
BP6MR. 3rouy OnaronpHRTCTBOBB/10 npeBp8Jl6HH6 H6KOTOpliX perHOHOB 
CpeAHeff AaHH (UeHTPB11bHY6 KY3NHKYUY HAP-) B l'OpttYI) CTp8Hy, 8 T8K
l!(6 rennun BJJBl'IHYli KlJHU8T . 1'eKTOHHQeCKHe ABHI6HHR npHBelJH K AHdx!ie
peHUHBUHH pen1,e4a, YCHlleHHJI UHPKYl!RUHH 00A36MHliX BOA. B ycnOBHHX 
BJJBKHOro KnHM8T8 ~OpMHpOBB/IHCb TBICle peQHYe AOllHHY. ~H01'0QHCll6HHY6 
KBPCNBYe nonOCTH B paffOHe qapB8KCKOl'O ytll6llbft (38118AHYli TRHb-l!i8Hb)' 
aanOnHeHHYe IIPCKHUH neCQ8HO-rnHHHCTYMH H o6nOMOQHYMH o6p830RBHHRMH, 
~OpMHpOB8/JHCb, nO- BHAHMOwy, Baro speMR. 

DpCKHR nepHOA UOQTH nouceuecTHO TTP6ACT8Bll6H 0KHBR6HH6M TeKTO
HHQeCKHX ABHKeHHR H AH(f4epeHUH8UHeff penb6W8 . YCHllHll8Cb UHPKYllAIIHR 
no11ae11HliX BOA, paaBHBB/IHCb K8pCT0BY6 npoueccw. arouy cnocoGCTBOBB/1 
rennwn Blllt![HYU KllHM8T KOHUS TPH8COBOl'O - H8QM8 IIPCKOro speMeHH (3). 
06 3TOM CBHAeTellbCTBYJIT IIHOrOQHCll6HHY6 AP6BHHe KBPCT0BY6 BOpOHKH, 
norpe6eHHliX ROA Kp8CH0UB6THWIH rlll1H8MH HHl!tHero MeJI8 B paffOHe rop 
Kaparay, l'Ae HHTeHCHBHOe p83BHTHe K8pcra HMeno uecro B PBHHellpCKOe 
H, B03MOKHO, ll03AHeTpH8COBOe BpeMR (14) . B npeAeJIBX UeHTpMbHliX 
KY3b!l!KY!.IOB B IOPCKOe speMR K8pCT006paaOBBHHe HeCKOJJbKO ocna6HlJOCb, 
T8K K8K pa~OH npeB!)BTlllJCR B neHeruJeHH3HpOB8HHYJO CTPBHY H npH06pen 
xap8KTep B03BYIJeHHOro nnaro co cpaBHHTelJLHO H6BIICOKOR H crnaaeHHOR 
nouepxHOCTbll. KllHM8T 6wn Bn8XHYR aapKHR, ABHZeHHe noaaellHliX BOA -
aaMeAneHHOe (I5). B BepxHe!OpCKOe BpeMH TeppHrOpHR 6wna nOJJHOCTb!O 
neHenneHH3HpOBBHa "npe11cTaBnMa co6ofl paBHHHY co cna6o pacqneHeH
HOll nouepxHOCTb!O H apH,llHYM K.~HMaTOW, He6naronpHRTHYM -~nR paaBHTHR 
K8PCT8. AHMOl'HQH8R K8p.-'i'l1H8 BO BTOpOR ITOJJOBHHe DpcKOR anOXH 6hl'Ja 

B Kaparay . B JOro-aana]lllliX orporax ruccapcKOl'O xpe6ra KOHTHH8HTan1,
HYe anOXH C 11HTeHCHBHIIU 00AHR'l'H6M reppHTOPHH H8Ql1H8!0TCR C nepuon 
nonOBHHY cpeAHeff !OpY. 8 ycnOBHl!X cy6rponHQeCKOro KllHU8'1'B HHT8HCHBHO 
npOT6K8!0T K8pCT0BY8 npouecc11 . KOHTlffieHTB/lbHYP. P6llHM BO BTOpOU nono
BHH6 cpe)IHell !OPY H Bepxttell !Ope c"eHHllCH AnHTellbHYM MOpCKHM peaHMOM, 

onaronpHHTHIIM )lnH H8KOnneHHR MO,rHl,IJC K8p60H8THl,l)C ITOpOA. 8 KOHUe Bepx
Hell IOPY BClleACTBHe 8PHAH0CTH KllHM8T8 KpOue K8p60H8'rHliX OTKnBAIIBB/IHCb 
cynbtBTHYe nopOAII . 

oGpaayercR flpH8p81!LCK0-KY3NHKYMCK8R cyma H Hypara-TypKeCTllt!CKOe 
UO,!IHRTHe ( l), C OTHOCHTellbHO pBCQlleHeHHYM pen1,eiou . Ha BO!IB!llleHHliX 
yqacrKax H8PRAY C wenOBYMH 0Tl!OX8HHRllH paaMYBB/IHCb H naneoaoRCKHe, 

06H8!!81!HCL K8p60HBTHYe nopOAY naneoaOR H C03)18BMHCh ycnOBHR AllH HX 
K8pCTOB8HHR. KllHMBT 6blll B uenow K8PKHR H cyxo~. HO HenOCTORHHYll. 
llopoP. CT8H0BlllJCR 6onee cyxHM H no creneHI! YMBml8HHR OTHOCHnCR K 
CTell!JOMy lllJH C8B8HHOMY THny C nepHOAHQeCKHWH AOl<ARMH (16) . KllHM8TH
qecKH8 ycnOBHR, TeKTOHHqeCKHll pesHM, p8CQll8HeHHYR pen1,et H 06HBSeH
H0CTb pacraopHMliX rOJ)HliX nopoA naneoaoRcKoro BOapacra coananH npeA
nocbll!K.H AllR p83BHTHR KBPCTOBliX npoueccOB . 

B 11ro- aanBAHliX orporax PHccapcKoro xpe6ra B Haqane naneoueHB 
T8Kl!6 H8Q11H8eTCH perpeCCHR MOPH H C'l'MH BYPHCOBYB8TbCH CTPYKTYJll!O
oporpatHQeCKHe aneMeHTY . 8 ycnOBHHX KOHTl1HeHTB/ILH0!'0 pex11wa npOHC
XOAHT ap03HOHH08 p8CQR8HeHHe OOBe!)XHOCTH C HeHa6e'.IHYM npoueccou K8-
pcTOB8HHR p8CTBOPHMliX l'OJ)HliX nopOA . 8 cepeAHH8 aoueHB npOHOmna uop
~OCTPYKTYJ)H8R AH¢4>epeHUH8UHR reppHTOPHH . CtopwHpOBBBmHffCH uop~ocr
PYKTYPHY" fin 8H Bp8M8HH0 M8CKHpyeTCR B noa,D.HeM aoueHe Tp8HcrpeccHell 
MOPR , KOTOpBR HB py6eze C OJJHl'OUeHOM perpeCCHpyer . Hacrynaer KOHTH
HeH'l'BnLHYff peaHM C K1!HMBTHqecxofl 06CT8HOBKOll, CXO,llHOII C C0BpeM8HHIIMH 
TpOOHQeCKHMH crenRWH. B 0JJHl'OU8H8 H MHOUeHe CytlleCTBOBB/11! 6naronpH
RTHYe ycnOBHR AnR p83BHTHR Kapcra. 

8 UeHTp8llbHliX KY3NHKJM8X B OJJHl'OUeHe H8 uecTe COBpeMeHHYX xpe6-
TOB pacnonaranHCb ocrpOBHY8 00)\HRTHR. Or PBHHero K 003AHeMy 0JJl!I'O
U6HY B peayllLTBTe YCHll8HHfl TeKTOHHQeCKHX OOAHRTHR paauepu OCTPOBHhlX 
TTOAHHTHA ysenHQHBB/IHCb . C aroro BpeMeHH reppHTOPHR He noKpYBB1!8Cb 
wopew, H8 OTAenbHliX nn~~BAl!X C03A8B8lJHCb 6lJ81'0UpHHTHY6 ycnOBHfl MR 

K8pCT006paaoB8HHR . 
Ha Ycr11pre paaBHTHe Kapcra HBQHHBercR HB py6eze cpe)IHero H Haqa

na BepxHero MHOUeHB (II ,21) . EeCCTOQHY6 BITBA11HY H QHHKOBYe nonocy 
CT8H0BRTCff 11peHBMH AnR 00A3eMHYX BOA . 3TO npHBOAHT K peaKOMy KOJJe6a
HHJI HX ypOBHR H YCKlleHHII KBPCTOo6p830B8HHR ( 2) • B nocnecapMaTCKOe 

BpeMff, nocne perpecCHH cpeAHecapM8TCK0!'0 MOpH, H8 Clla60!l8KJJOHHOtt 
pBBHHHe B ycnOBHHX Bnamtoro uopcKOl'O K1!HM8T8 K8PC'l'006paaoBBTenbHY6 
npoueccu yCHlJHBBl>TCR . Ho B ceBepttOM YCT!OpTe B pBHHeTTOHTHQeCKOe BpeMff 
Ha6n1>ABn8Ch Tp8HCl'peccHR LIOpR, paaBHTHe K8PCT8 npepYBB1!0Cb . Ha ocra
nLHOff Q8CTH p83BHTH8 K8pCT8 npOAOJlllB/IOCb , T8K K8K reppHrOpHff He OOK
pYBMBCb uopeu . C YJ(OAOM p8HH600HTHQ8CK01'0 MOpR H ycKJleHHell HB BCeM 

Ycr11pre K0H'l'HH6HTB11bHOrO peKHM8 paaBHTHe K8pCT8 YCHllHBBeTCR , qewy 
cnoco6CTBY6T OTROCHT6llbH0 BlllllKHYB H reMYff KnHMBT OOHTHQeCKOrO Bpe

MeHH (II) -

C nocnenOHTHQeCKOro BpeMeHH nocne perpeCCHH MOPR K8PCT0B116 npo
ueccY paaBHBBl>TCR H H8 reppHTOPHH lilBHl'llmllBKB . KapcrOBBHHII ITOABepra
eTCR BCff TOJJQ8 parBOpHMYX rOpHliX nopOA HeO!'eHOBOrO BOapacra . 

8 H8QMe Mena ITOBepxHOCTb rop Kaparay npeACT8BlJRIJ8 co6ol! A8Hy
A8UH0HHYI) p8BHHHY C nOJJOl'HMH AenpeCCHR~H. B STO BpeMR HAeT H8KOn
neHHe KpBCHOUBe'l'HliX l'llHH B K8PCTOBl,IJC BOpOHKBX, o6paaOB8HHliX B IIPCKOe 
BpeMR. B pattHeM wen OB OM nepHOAe reppHTOpHR UeHTPB11bHhlX Kuawrnywoa 
'1'81C1e npH06pena xapBKTep pBBHHHII c nnOCKOpacqneHeHHYM penLect,ou c 
y>1epeHHO rennuu H Bll8llHYM KllHMBTOM. B UO,D.HRTHl!X 6YnH CHPOKO paaBHTY 

Tpe~HHHO-KapcTOBYe BOAY (I5) . B KOHUe P8HHeMenosoro nepH0A8 B peaynb· 
TBTe T8KT0HHQeCKHX ABl!lleHHff H8 3T0ll reppHTOpHH oGpaay!OTCR B03AYM8!0-
C!HeCH H npOrH68!0~HeCH Y48CTKH, ITORBlJHDTCR BYCTynY naneoaoRcKOrO IYH
nawettra , cnOKeHHYe K8p60HB'l'HWIH nopOA8MH . KllHY8T CT8HOBHTCH rennuu 

PaaBHTHe K8pcra nnHOUeH-qerBepTHQHOl'O BpeMeHH CBR38HO C reouop
¢MOl'HQeCKHMH 8T8R811H $0pMHpOBBHHR rOpttliX CHCTeW Cpe,llHeff AaHH, KOr
A8 B peaynbTBTe H60TeKTOHHQ8CKHX TTOAHRTHff H apOaHOHHO- AeHyABUHOHHO
rO pac1UieHeHHR H8QM $OpMHp0B8TbCR COBpeMeHHYR penLe$ . B l'Opttl,IJC 
CHCTeMax apoaHOHHO-AeHyABUHOH HYMH npoueccaMH 6NHH BCKPYTII paaHOBOa
pacTHYe p8CTBOPHLIYe ropHYe nopOAY. 

Kl!HM8THqeCK8R 06CT8HOBK8 B finHOqeHe B npeAelJ8X 1>ro- aanBAHliX 
orporos PHCC8PCK01'0 xpe6T8 xap8KTepH30B8ll8Cb KBK cy6rpOnHQeCK8R C 
6naronpHRTHYMH YCllOBHRMH MR K8PCTOB8HHR pacrBOpHMliX ropHliX nOpOA. 
HeKOTOplle HCClleAOB8TMH (20,21) CQHTBJIT, qro H8 YCTIIPT8 H YBHrll!llJIB
Ke K8pCTOBY6 npoueccY p83BHBB/I HCb B cpe,D.HeM nnHOUeHe , QTO CBR38HO C 
YCHll6HHeM reKTOHHQ6CKHX !IOAHRTHB, CllllbHWI !10HHKeHH6M ypOBHR KacnHff
CKOl'O MOPR, a TBKEe yB6llHQeHH6W KOJJHQ8CTB8 8TMOC(f,eJ)HliX OCBAKOB. 
a,ouy cnocoGcTBOBB/10 peaKOe KOJJe611t1He ypOBHR nOAae11111,oc BOA . SA6Cb 

H BllBllHWI, 6lJH3KHM K cy6rpOllHQeCKOMy (22). KapcTOBYe npoueccw OltHB

nH!OTCR, 8 aaTew C TPB!-IC!'pecCHeR BepxHeMellOBOrO MOpR npeKp8~8!0'1'CR. 
Dro-aananHYe O'l'pOrH PHCCBPCKOrO xpe6ra B PBHHeM Mel!OBOM nepHOAe 

(H8Q8n0 BM8HI11HB) B peaynLTBTe TTOAHRTHR HCUYTYB88T KOHTHHeHT8llbHYR 
pell HI< . 3p03HOHHOe PBCQlleHeHHe. B pBCTBOpHMliX l'O!)HliX nopOA8X conpOB0-

K.l\l!JI?;CJ!id\i8J>if TOBYMH npoueccawH . 9ra OnaronpHRTHBR naneoreorpa.j)Hqec
KB~R KBPCTOBBHHR pacTBOPHMliX rOJ)HhlX nopOA npepBBH8 B KOHUe B8ll8-
Hlllffi8 . Hacrynae, oaepHYff pe&HM , B ycnOBHRX KOTOporo mno H8KOnneHHe 
rOJJaH rnHH C npocnOffKBMH rHTTCOB, aneBpOJJHTOB H K8p60HarnliX nopOA . 
HOBYll KO!IT11HeHTB11bHNff peitHM H8CTynHlJ B ll03AHeM ueny . 808HHKllH yc110-
BHR AnR O>tHMeHHR KBpCTOBIIX npouecCOB B K8p60H8THIIX ITOP0A8X IIPY, 
BYBeA8HHliX H 8 AHel!Hyx, nouepxHOCTJ, TeKTOHHQeCKHMH TTOAHRTHRllH . 8 KOH
ue 6appeua OTMeQ88TCH Tpllt!CrpeccHR MOpR . B ycnOBHHX MOpCKOrO peaHMB 
nPOHCXOAHT 0TlJ0JteHHe paattooGpaaHYX Tlll!OB HaBeCTHRKOB, neCQBHO-l'lJH
HHCTliX OC8AKOB . 8 CBR8H C nocreneHHYM yxOAOM 80HKOHTHHeHTB/lbH01'0 
oaccel!Ha B narYHe oGpaaouanHcb nnacrw rHncoB. 

Kal!HoaollcKHff Kaper 

C npORBll8HHeM nap8MHIICKOff taau CKn9AQ8TOCTH (HBQBnO naneoueH8) 

B B8pxHeLI finHOUeHe TBKlle CVllleCTBOBB/IH 6naronpl!RTHY6 ycnOBHR AnR paa
BHTHR K8PCT8, Kll HM8T 6blll BJJBaHYR (5,6) . OcoGeHHO 11HTeHCHBH0 npoqec
CY KapcrooGpaaOB8HHR npOTeKB/IH Tall , l'Ae nOLIHMO oGaHX (nOKpOB H3Bec
THRKOB H nOTOK no11aeMH1iX BOA) C03A8B8lJHCb Q8CTHY6 (rpeta,HHOBBTOCTL 
H3BeCTHRKOB B aOHe nOKB/ILHliX CTPYKTYP H KPYITHIIX paanOMOB B !10ACTH
ll8Dl3,HX nopOA8X) ycnOBHR, cnoco6CTBOBBBmHe paaBHTIID K8pCT8, 8 T8Kll6 

6lJH30CTb MOpR (6). B peaynLT8Te nOBlilll8HHR ypOBHff 683HC8 K8PCTOB8-
HHR, Bll3BBHHOrO 8KQBl'Yl!bCKOB TpOHcrpeccHeB, OXB8THBmell 98ll8AHO- TypK
MeHCKYIJ HH3MeHHOCTh H 3H8QHT6llbHYIJ QBCTb HH3116HHliX KapBKYMOB (12), 
np0HCX0Allll0 ocna6neHHe KBpCTOBYX npouecCOB . 

B rOJ)HOff o6naCTH CpeAH611 AaHH qerBepTHQHUR nepHOA 03H8MeHOBBnCff 
)IMbHellmeM ITOAHRTH8M reppHTOPHH , ee pacueHeHH8M apOaHOHHOB C6Tbll. 
C paaBHTHeM r11J1pOrpa4JHqeCKOII ceTH H ~OpMHp0B8HH8M peQHliX AORHH paa
BHTHe K8pCT8 npOHCXOAHllO He TOJlbKO B ITP6Aell8X apOaHO!IHliX AOJJHH, HO 
H BOAOp88A6llbHliX H npHB0AOP83AellbHliX qacTHX xpe6TOB, B p8CTB0pHMliX 
ropHliX nopoAax paaHliX BoapacroB (HBQHHBR sepxenpo,epoaoffcKoro), aa

nerBllta.HX BbDle MeCTHOrO 6aaHC8 apoaHH B aOHe 8KTHBHOB UHPKYlJAUHH 

ITOAaeMHliX BOA . 
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B UeHTp8nLHblX KuaWIKYIISX B qeTBepTK'IHOe BpellR TeKTOHHqeCKHe 
)I.B111t8HHR yCllllllllHCL B pesynLT8T8 nOaAHelUIH0U8HOBOH (j:aau CIOl8Jl.q8TO
CTH. B03HHIOIH rOJ)Hlie IlOAHRTHR COBpelleHHOro o6JIHK8. B 8TO BpellR 
3)1.8CL npOHCXOAKJIO qepeAOB8HHe BllllmiblX H CYJCKlC snox B p811K8X nyc

Thl!HOro IOIHll8T8 (19). A.K.ITepenLll8H (16) OTlleqan, qro H8qBJIO Q8TBep
TffqHOrO nepHO)l.8 B nycTHHRX CpeAHeR AaHH xap8KTepHayeTCR Il0XOJIOA8HH811, 
3Hllli 6WIH XOJIO)I.Hlie , nero BJISSHOe ff lleHee aapKoe. 3ro CBHAeTel!LCTByeT, 
O TOIi, qTO B p8HHeqerBepTH<rnOe BpellR 6WIH 611aronpHRTHH8 ycnOBHR AIIR 
K8pCT006paaOB8HHR . B CP8AH6Q8TBepTH'IHOe BpellR T8KTOHHqeCKHe ABKK8HHR 
8KTHBH3HP!X)TCR (18), npOHCXOAKnO H8KOTOpoe yBll8SH8HHe Kl!Hll8T8 (19) . 
8TO ire H8611K>ABJl0CL H B Il03AHeqereepTH'!WOe epellR, qro C03)1.8BBJIO 6na
ronpHRTHN8 ycnOBHR )l.]IR P83BHTHR K8PCT8. 

B qereepTHqHOII nepHO)l.e B Ycropt-!.18Hrhlllllt8KCK011 perHOHe HHT8HCHB
HOCTL p83BHTHR K8PCT0Bh0( npoueccoe H80AH0Kparuo ll8HRll8CL , qro 6lil!O 
CBR38HO B 0CH0BH011 co Cll8HOtt aacnyanHBhOC H B118!1Hh0( KllHll8THqecKKlC 
ycnOBHR. C yB81JHqeHK811 BJ19HOCTH KJIKll8T8 B H8qBJle qereepTH<rnOro 
nePHOA8 K8PCT0Blie npoueccu YCllllllllKCL. B peay11LT8Te TeKTOHHqeCKKlC 
ABlllleHHH K0HU8 68KHHCKOro H H8qBJl8 xaaapcKOrO BeKOB npOHC:X0AKn0 pac
rpeCKHBBHHe nopO)I. CBO)I.OBhO( qacreH 6p8XKll,JTHKllHHBJILHblX CTPYKTYP· a,o 
e~e 8KTHBH3Hp0BBJIO K8PCT0BHe npOl(eccu . A.r . qHKHWeB (21) OTlleqaer, 
qro B CBR3H C HCCYJll8HH811 KJIHll8THQ8CKI{)( ycnOBHH B BepxexaaapcKOe 
BpellR K8PCT006paaosarenLHHe npoueccu ocna6KnHCL. B XBBJIHHCKOe BpellR 
OHH BHOBL YCKnHJIHCL, T8K K8K Tp8HcrpeccHR KacnHRCKOrO IIOPR npOHMKJ18 
H8 3H8qHT811LHJK) reppHTOpl!D. B ycnOBHRX cyxoro KJIHll8T8 KOHU8 XBBJIHH
CKOrO epelleHH, KOr)l.8 11ope CKnLHO perpeccHpOBBJIO, K8PCT0Blie npoueccu 
38TYJCllllT . B HOBOK8CilHRCKOe epellR ycnOBHR p83BHTHR K8pCT8 lleHID!HCL B 
38BHCHIIOCTH or Kl!Hll8T8. B 3T0 epellR OTlleqaeTCR )I.B8 nepHO)l.8 ero ysna
KH8HHR H ROXOJIO)I.BHHR, KOr)l.8 B03HHKJIH H8H60llee 611aronpHRTHHe ycnOBHR 
,llJIR paaBHTHR K8pCT8. B rOJIOUeHe ycnOBHR K8pCTOo6paaoB8HHR H80)1.H0-
KP8THO lleHRJIHCL , BH3B8HHH8 H3118H8HH811 ypOBHR KacnffHCKOro IIOpR, Bpe-
118HHHII 38TORll8HH811 CapHK811hllllCKOH BR8)1.HHH BO)l.811H p.AIIYJJ.8PLH K Q8CTH
QHHII H3U8H8HH811 Bll8!1HOCTH KJIHll8T8 (21). 

Hec110,pn H8 CYJCOCTL KllHll8THqacKKlC ycnOBHH COBpelleHHOH anoxH, 
K8pCT0BHe npoueccu H8 reppHTOPHH Ycropra H 118HrHIIJl8K8 paaBHBllllTCR 
)I.OBOJILHO HHTeHCHBHO. B CBRSH C IIBJIHII KOJIHqecTBOII 8TIIOC(j:eJ)HblX 0C8)1.
K0B K8PCTOBHe npoueccu H8 noeepxHOCTH npoTeKllllT cna6o. Eonee HHTeH
CKBHO OHH paaBHBllllTCR H8 rny6HHe B peaynLT8Te p8CTB0pK~~e« A8RT8JIL
HOCTH R0)1.Se11Hh0( BOA, llpH )I.Bll][8HHH ITO)l.3811HblX B0)1. npOHC:XO)I.HT B!Rlen 8-

qHB8HHe K8p60H8THhO( H cynL(j:BTHblX nopOA, KOropue CTBHOBRTCR KaBepHO
aHHIIH H 38K8PCT0B8HHHIIH, o6paayoTCR RO)l.3811HH8 H rny6HHHHe K8PCTOBH8 
nOJIOCTH. Ol!H 38(j:HKCHP0B8Hli CKB!l:IHH811H H reO(J:HSHqecKHIIH HCCll8)1.0B8-
HHRIIK . 06 3TOII CBHA8T811LCTByeT ,aae o6pa30B8HHe IIHOr04HCll8HHblX 
coepelleHHblX npoeanLHblX K8pCTOBblX (j:Opll. 
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CRYOKARST OF THE VILUJAN PLATEAU 

P'ILIPPOV. Andrey 

Under the therm •cryoJmrat• 1s purported tbe lmr8t ton,ed ar 

1.nberetedly denloping in the CrJ'Olite zone. fl>e pecul:l.ar::l.t;r ot 

Quaternary lcarat ot the VlluJan plateau 1s that it has been dn&

loping and 1s under dneloi-ent in the enYizarment ot •continuous" 

thick pereni.al t:rozen grounds. 

The VUuJan plateau locates on the tiddl.e Sib1rian upland in 

the l..1a1 ta ot Yalcutia and lraanqyaralc Xra1 area between 64-6711 la

U tude and 108-112 B longitude. It 1s a high, h18)lly deaintegrated 

residual table stepped structure, araored by trepll. Pr<a the Borth 

and Bast it 1.11 traaed by the sharp duwdation acarp (300 - 600 1a 

height). !here are traced several gently undulated aurtaoea with 

absolute iaarkll 560 - 96o a. 

'!'be sole and slopes are caaposed by aar1ne carbonate-~~eno

WI Cambrian, OrdoYician and S1lurian, 11poradica.1Q' DeYonien depo

sits with tranquil monocllnal toldiJl8, slightly ~ (20 -

40') to the South-West. 

lliddle and Lower Paleozoic rocks are oYarqing by Carbonaceous 

and Peral.an continental terr~enoua coal-beariilg deposits with 

total thickness up to 200 a, and Penlian-!riaasic tutta with thic

kness up to 40 m. Together with underlying lliddle and Lower Paleo

~o:l.c strata they are intruded by eille or Pera:iaD-Trioaeio doleri

t ea with thickness up to 180 a and more. In recent tiae - int

ruaiona are reparated by denudat1011 and ccapoae the flat topa ot 

~he plateau. The structure ot the plateau 1.11 caaplicated by llUWll'

oua dykes and stocks ot the Periaian-Tr1&8111c traps, ldaberlite 111-

ddle Paleozoic diatreaes. More recent formations are represented 

by relics ot Dat-Bocenic laterite crusts or weathering traps and 

~aternary deposits. 

The comnencement ot neotectonic diaplaceaenta manifestation in 

she area falls into 0l~ocene (~0111111 , 1976), but moat acthely 

t hey proceeded in Ple1stocene. Total aaplitude ot Beogene-Quate~ 

WU'7 di placements constitutes for poaitiYe aorphoatructurea 240 -

.!80 ia, tor n98atiYe - BO - 160 111 reapectiYelY (Hewq,011, 1981 ). The 

:ieotectoru.c cOllditions are ot 1.aportance tor ~inati011 and pro

oeeding ot ltarat proceaaea in the z011e ot perennial frost and r~ 

,oati011 or their dyna,aic percUliarittea. !he parts ot karat fonii&

Uon in the cryolite zone are tiaed to tha areas of neotectonic 

uplifts and zones or their conjugation with the areas ot aubaiden

ce.!'be effect ot neotectonica 1a caused aa1.nly by: the aaplitude 

ot vertical d1splacementa and actirtsation of ancient faults. Up-

litt1ng ot the regions ot ground -tar recharge and relative aub

aidence or the relief regions involve tha rearrange.ant ot unde~ 

ground -tara, antorceaant or their tngreaa into relativel)' ■ubai

ded structures due to the increue ot pressure gra,:Uenta and rise 

or the ground -ter table slopes. In that case th& neotectoru.ca 

e ttecta not directly, but Yi.a geCIIOrpholagic condi.tions, to ■q 

aore precisely, via the aagnitwle of the relief relatin d.1-.be-

rillg. The rejuvenated faults are used to be tbe WIQ'S or recharge, 

aov811l81lt and discharge tor ground waters. 'l'he relatively uplifted 

and subsided structures are Jv'drogeologically interconnected with 

each other through them that 1a conditioned the possibility ot 

lcarat foraation in the areas where lll88s1ta auaceptible to ltarati

tication are intaraected by auch faults. 

The cliaate or the area is very r~oroua, extre.,.,ly cantinen-

tal and ari.d. The teaparature below o•c atanda tor more then 

230 c1qa.~ 1aat81eas then tbrea montha:poaitive CUQ'ly avarage 

teaperaturea onset 17 - 18 lle,,y. llonthlY average temperatures or 

Jul)' are +15•c. The duration ot warm period 1s leas then JO de.ya. 

Annual average tn,peratures of the a1r -11 +13°C, '!'be BUil or posi

tive a1r temperatures equals to 12)1-1282°C, n98ative - 5450-59701 

'l'he deatribut1011 ot precipitation 1a irregular: more d1stinct

ly expressed 8Ullla8r IIIIIX1aml ot precipitation and arid willter. Du

ring cold per:l.od (ll:1-111 111011tba )the amount ot precipitation 1s 60 

- in average. During warm period (lV-J: monti:.)- 265 -. Snow co

ver 1s about 50-6o Clll thick. 

.lvaluable data e11 cryolite ze11e afford us to iaolate the region 

undar cons1darat1on in troat-geor'1en.a.i respect as anCD&loua. Ac

cord1ng to v.!.BalobaeY et al. (Ei&.lotlaeB H Al),, 1983) here "we 

have the moat 1ntens1ve zone ~ negat1ve temperaturitB, the lowest 

teaparaturea ot the Barth• a crust, the moat saline watars and the 

lowest t~ flow'' in cryolite zone ot the USSR. 

Annual enrage temperature or rocks an the sole of annual tn>

parature variations (20-)0 m trca the aurtase) within the lilll1.ta 

or VUujan plateau Yaries 1'rca -J.5°0 to -6.5°C (Jll,llffl'IDIII, lla»

ayp!DI, 1978). 'l'he lower temperature ot roclta conditioning the lo

wer teq,erature of aeaaanal-melting and interpermatroat fresh wa

ters, that r1sea their carbonate "8&l'esaiveneaa and influence an 

the rate ot kllrat corrosion. An exclusion 1s aublacustrine and 

riYei--beda talilca. Annual average temperatures under laltea at de

pths 20-JQ,, are about o• to +4°C. '!'he warming effect ot the lalte 

with cross section 600• JOO m has an effect at a distance to JOO m 

in horizontal, and to 600 m in vertical directions from the lalte. 

'l'he thickness ot tali.lt zone under it 1a 120 m ( Jll,BR"l'IUIH, Dlail■y

tJKH,1980). lloclta auaceptable to ltaratiticatian occur at depths 

about 60 11 in average from the surface, thua the aublacustrine 

tali.ltsYary otten could reach th&lll, Such talilta produce, it there 

are ""IY• tor water filtration, favorable conditions tor karat de

velopment becau.ae the corro■ian 111111 proceed all rear round. 

Thiem-■• or the negative temperature zone in the range ot wa.

te~d1Yide spaces ot the Vilu;lan plateau acheaYes 800-1100 11. , <Ae-
11.fflmll,laallypllll, 1980). The morphology and thicltneaaea ot the 

t'J.·o■t zone (i,e. strata with aolid phase) are not well known, De

ep tro■t penetration 1a followed by ice c'7stall1zat1on probably 

in the upper 200-300 • or lqer. 

- r1.goura ot a 1'ror.en gro11nd conditioning the locality or 
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recent karat in the volume ot soluble rocks below aeaeOll&l-11.elting 

lqer - onl,y in the 11.aite ot -t<U'-beering talilal. !he later ere 

rather fair]¥ developed under lakes, ri.v<U'-bede, in zmee ot •u
vi.n8" faul ta. 

The recent karat develops under influence ot eupeJ:lleiwafroat 

and interpetwltroet waters. Subperaaatroat waters with temperetl>

rea below zero (cry-opags) due to their h18h llineral.uation 5~)20 

g/1, low aigration ability, hindered -te:,,..excha.age in the recent 

karat generation do not take part. 

Among supeJ:lleniafroet water~isoletJ-tera ot eeaeOll&l -1t1ng 

i..,er ot intertluvee end valleys, waters ot aublacustrine and im

blacustrine and subriv<U'-bede ot perllni.al aurtece recharge talika. 

According to chemical content they ere eydrocerbonete 11Bg11eeiim

calcic, calciim-111BgDeeian, calciUD-eodiUD>-poteaeic. PH varies in 

the range of 6. 9-7. 6, temperature - trca fractions ot degree to 

+J.5°C. 'l'he mineralization ot eeaeOll&l-melting -tere acheeves 0.5 

g/1, -ters ot eubriv<U'-bed taliks - o. 5-1 g/1. 

The interpBrll.Bfroet waters are represented by fracture and tr&-

cture-karet waters. Pra-

cture waters ere tapped by isolated wells in traps, in terrigenous 

rocks ot Upper Paleozoic. '!'heir discharge proceeds into trecture

kerst collectors as well as on the eurtecee ot steep slopes-scarps 

ot plateau. According to CClllposition they are 117'drocerbonete cel

ciua-JDBgDesian ultretresh waters with llinerelizetion 6~115 ,ag/1, 

pH - 6.9-8.0. 

The tracture-kar<n interpenaatroat waters tapped by the wells 

are discharging on the surface along the "living" :feulte. TlwB, 

along the .Uekitalti fault et distance ot 180 kll in the river vall

eys there are 7 ice bodies or so cal.led •tery-ne• , generated by the 

sources of au.ch wa.ters. ~pically • the7 di.achargins at the :toot• of 

ar1g1nel valley slopes, CClllpoaed by lower Silurian carbonate rocks, 

or in the riv<U'-bed generating one or several sources of low head 

waters. !he rive:,,..beds et the place ot sources discharge end above 

ere dry- (blind-creeks) being filled only during floods. Above sou

rces in the rive:,,..valleys observed con&-shaped subsided-corroaiOD

el and, mare rare, the soluti01>-collepee sinks with depth up to 

several ■eters. Steady run-ott locates only at the upper reaches 

where valleys campoeed by traps and terri.genous Upper l'llleozoic 

deposits. Sources of tractur&-llarat waters function annually even 

in winter time when river11 are frozen to beda. It leads to tOJ'ID&

tion ot extensive ice-bodies wi.th thickness 2-J ■ and about 2.5 km 

length. The vo1Ulll8 ot ice in the ic&-b~ of. ri.ver Alald.t is 

154)810 cub.DI, river Yuese-Delingde - 165200 cub.m, creek Teplyii 

- 1560000 cub.■{fy,ll&BIIH, te,.o-poe, 1969). 

According to chemical content waters belong to llrdrocarbonete 

calciwi>-■agnesian type and only in one well the l\rdrocerbonete so

die -tere are met that is probably condiUJl.d by cr.,agenous ■et
eaorphizaUon of eydrocerbonete calcic or calci.--esian waters. 

The ultratresh varieties are eott and very sott, alkaleecent. The 

recharge of f'ractur&-karat -tere proceeds trca fractured sones 

in traps and terrigenous Upper Paleozoic rocks, trca ri.VIU'-bede 

IQ< filtration ot waters through alluvium, by creel& -tare intlu

etion into gaping ponars in the bott.- ot dolinen and uTalBB. en 
the top ot Vilu,1an plateau keratiticaticm rarely tania t;n,icel 

surface karat patterns due to the tact that karat denlope under 

screening blenket of traps, tufts, Upper Paleozoic terrigenoua 

rocks or under the strata ot Quaternary- deposits. 11aJ17 surface 
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patterns of the reliet whose origination 1B t1-d to the ksret d<.

velop■ent ha-Ye not exterior diagnostic features which could help 

to eeti■ate the role ot karat in their generation. Thus, exaten

ei-re ba&ina are ■et with the di.eatter trca lnmdrede -tere to 

first kilcaetera with gently sloping tlangee, CClllpoBed by doleri

tes, tufts, l'l?nlian-Carboniterous sand.stones and aleurolitee. 

Swamped bott.- are covered IQ< elaoat impeaaable brushwooda ot 

dwarf birehes and wi.llowe. Planges are overgrown with sparse larch 

taiga. Blleina are intersected by etreaa channels tancitully _,an
dering and tarlling ma!TOIIB lake-shape expansiODB. BEpansions ere 

developed on the secticms ot tlood plain and rive:,,..bed aUUViua 

subsidences over centres ot actively developing karat. Bott0111B of 

basins hen lota ot ....iJ. tberaokaretic lakes. The plene eccuai

lative surface ot the bottca ■eeks depression ot underground so

lution reliet. file depression is e set ot conjugated, cambined 

into enUU1;7 underground holes with ditterent depth (up to 132.5 

m) in Silurian· carbcmate rocks. 1'he;J are tilled by collapee-ksret 

breccias ot carbonate rocks (■are then 70 ■ thick), dolerites, 

sandstones, eleurolitee, tld"te (up to 80 ■ thick) covered b,y the 

strata (up to 74 ■) of ccapeneator., rive:,,..beds, flood plains, l&

cuatrine and .._ deposits. Such brecciaS were tor■ed . by the co

llapse and subsidence ot arche.l'!underground ksret cavities.Hocks 

on a large area (excluding teliksl ere frozen and pierced wi.th 

ice lenses,brecciaa acae'tiaes have 1Be cement. The accuau.l.atian 

of unconsolidated eed1-ents proceeds perellel to deepening ot ho

les in a karatiticating substrate concurrently and in relation du

ring the Upper Pleistocene-Holocene ( ~IUllJUlOB, .ileJIIIX, 1980; lluim

aoe, if,yUl'IIKII, ·1954). 

In the 11-etone series under depressions with a help ot dril-

11ng di.ocovared -,-ow, kar11tic cavi.U.os f'illed by ice, 1-

wi.th debris ot Silurian and .l'er■ial:rCerboniterous carbonate t<U'

rigenous rocks, doleritee, pebble-grevel-Bandy deposits. 

en the -tei--divide areas the karat is developed under soree

ning blenket with thickness to 106.5 a (47 • in average tar 61 

wells). Die karatitication causes subsidence and brecciation ot 

the overlying inaoluble rocks and then subsidence of the surface . 

In rare ceaee sinks and conical sinkholes are farmed, ■are often 

subsidences ere C<■IJ>en&ated by accUl■llation ot Quaternary- deposita 

'l:fpicel keraUc for.a - dolinen, uvalea - in the li■its ot the 

Vllu,1an plateau top are rare. They belong to sole covered karat, 

have corroeiOll&l and erosion-corrosionel geneeia and bedded into 

Silurian li■eetonee. 

In the upper course of the ri.ver llorkom SUurian carbcmate 

rocks ccapoee large part of' the plateau aurtace. Bxtensive de-.-

10.i-nt ot the covered and bare karat has lead to toraation ot 

steppe on ■aeeits, per....sive distribution of dr., valleys. llore 

cheracteri.etic features ere karren developing under soil-vegeta

tive cover. After re.oval ot thia cover the karren beca■e exposed 

to the surface. de■alBtrating the potential of karatic carr~011 

in seasonal -lt 1.1ver. In ecae cases when about ~7<ll' ot rock 

vol~ are diaeohed it acquires a BJ>OllS1 habit. There ·ere n..tt

kerren, Hundbrren. Rillenlmrren, lli.nnenbl -ren. Iot so otten ans 

coal.d -t keratic trenches developed along tectonic fractures. 

!heir ll!Jlgth - IIIChieve :ti.rat lmodred ■etec:11, width - to 5 ■• 

depth - 1-2 a. 

!he karat developed 011 tlle al.opes and at the aole ot Vilu,jan 

platam,. 1A1 ■ani:tested 1n fairly -11 ■celea. It is represented 



by subsidence- and collapee-corroaional sinkholes, dry valleys, 

f0l'1118 of eubvalley and elope karat relief - depressions of unde:l'

ground solution relief not expressed on the surface and karetic 

aubaer1al and subaqueous aourcaa. The moat pert of karatic phene>

mena developed on the periphery of plateau 1n the northern part, 

end in leHer degree - in central perts of the deep entrenched 

valley of the river llorkoka. Sinkholes ara filled by bouldar,y

olumw -terial of doleritea, have cone-, patelloid- and well

shaped fo.na. Tbe;y are 111118.ll - up to 5 a in diameter and shallow. 

'Z7 cone-shaped depreaaiona of the underground solution relief 

not expressed on the surface are diacovered when the geopb;yaical 

ancmaliea in the baaina of ri nrs illaraa--Delingde and Yueae-De

lingde terainated b;y prospect boles. llnder sole-vegetative cover 

(aometimea peat-silt;y) occur rook waate-aplit oU or boulde~peb

ble-beds s001etimes with debris of carbonate rocka with total thi

ckness frClll 1.7 to 15 a. Soaet1-s at the sole occur loams and 

cla,ys 0.4-9.2 a thick with debris of carbonate rocks. The deprea

aiona of underground aoluti011 relief develop in the regions where 

neotectcnically rejuvenated faults interaeoted by rivers. Due to 

large thickness of infilling coarse deposits of alluvial and k~ 

atic tormationa and their excellent filtration properties -ter 

from r1 vei--beda goes underground and move a into tbeae depoai ta 

and alao through cavities of karat1c carbonate rocka. Ri.vera tor 

moat part of the ;year represent tbemaelfa t,'pical dry va1lqa on 

the surface over underground depressions. Their length 1a 2.4-5.4 

11111, width - 0,S-1,4 11111. rhe drilled prospect wells have shown 

that for IJUCb depreaaiona ara characteriatic thick accumtlationa 

of pebble-beds and cobble round,-atonea of dolerites up to 10-lllm. 

~ 
The karat in the 11m1ta of Vilujan plateau develops in aeaae>-

nal melt la,yer and more intenaivel;y in the limits of fresh -tor 

talica that are character1Zed b;y an active -ter change. The do

m.inat1ng role of talika 1n karat generat1011 1a that they ere ac

cumulators, storage reservoirs and redistributora of ground -

tera. The lcaret linked with freab -tor talika 1a all year round 

develops 1n cones of ooaplete aaturation and in perts of und~ 

ground -ter diacharge and alao in the 11.aits of tboae fragments 

ot water preaaure a;ystems which are not drained during the autuam. 

-winter period due to uhauation of underground waters resources. 

The cryolite cone 1a cbarecterued b;y extremel;y expressed eea.

aonal development of the surface auperpermafroat karat in the 

seasonal melt layer and ,partl;y, underground euperpermafroet ta.-

11J< karat and interpermafroat tal1J< karat on parts of underground 

waters recharge and transit. 

Por the cr;yol1 te zone karat 1n compariaon to the karat of not 

frozen zone 1a characteriatic aore atr1J<ing expression of cente

red, local, sporadic distribution. Owing to deep freezing of the 

moat aquitera _onl;y vary large streams could survive freezing. 

!he sporadic character of karat diatribution 1a conditioned by 

the interrupted distribution of aquiteroue tal1J<a in the cr;yolite 

zone. Por llortb the amount of talika and,correepondingly, parts of 

the peraafroat karat development under similar neotectcnio condi

tions became lesser due to more rigours climate and permafrost 

conditions. 
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PEOJIOPIUI IIEII{EP IIOBEPEllC'bH 03EP A BA.17[KAJI 

Ha noaoce cyax mq>IIHOII 30 DI, o~A Et.bu, a~ 

BpetUI 11388CTi.l 66 Dl)C'!'OBHX net118P 45 113 IIOTOl)WX llll8D!' 0~ npo

TJIMHHOCTb 3668 11, r.-yCSKHy J6lj 11, &IIILllffYll,Y 419 ... c~ 061,., 

e11 14'160 113 • OK11 pacrrpoCTl)IIHellll BAOab 38Jl8All0ro noCSepen.,i a ~ 

)18ll8X llplalopcKOro xpee!Ta, Ilpteo.UXOKCKOro n.lllTO K OC'f'l)OB8 0..bXOK. 

no BC811)' noCSepeabD Bal!K&IUl H 118 OC'l'p0B&X l)aC!!pOCT"pllll8llli aa!Or0'lll0-

Jl8HKl,(8 110.IHOJTPHC!olbtYe 118818llH B pa3.IINHiDC no-pop.ax - B !'OIi \IHcae H 

B Kal)C!'YJlll)IXCII (lll)UIOpex H p.p,) , KO OHJI H8 llUlllJ'l'Cl! 06M!ll'\'OII HIIC

!'Oimtero p&CCIIO'l'plllllUI. 

IlpNO.lbXOHCKOB n.111'1'0 N OabXOH rrpep.CHIWmT coCSoll CIUbHO pacu.

K9HHyl) BblCOICOIIOAKJl'l'YI) IIOBe'(IXHOCTb Bblp&BHNBBIIXII naaeoreHOBOro BO► 

p&C!'B C ae!co.a,r- O!'IIIITIIBIIII II00-1200 11, llOJqlff)'D C'l'&llllllll, qac

,.HIDIO, COCHO- .u-. llplalopclCIIA x-peC!eT - 3'1'0 IIO!qllft'oe TaAroll 

· HJl31t0-C-p8AJ!8r0llff08 COOpyll&Hll8 BliCOTOll )10 1700 11, fl811epu B npe,v,&

aax xpee!Ta BClqlYlllllll'CII rrp0J.18CC&IIII ,118Hy,11,&411K KB pe.3.11N11b1X Bl,ICOTBX 

KB,11 llabuOII npellllyllBC'l'BeHHO B 00-p!'BX -p811HHX )IODIH, Ha Ill)MO,UXOH

CJCOII n.111'1'0 BXO)ll,I B ~-pw -pacnoaaramCl! 118 BYpoBH8HHWX noeepx

KOCTIIX II CUOHBX IIO.I01Dff8J(b/ll,IX \tOPII -pa~. 

HBMC!oee ,llp&BHICIIII paCTBOi-it nopo,ll,&IIH, COP,8~ 0.-,"(:¥, 

IIIIJUIIM'Cll llpallOl)W II Ka.lb~ O.lbXOHCKOR C8"()1414 Be'(IXH81'0 a-pxa.

HIIKH8r0 llp0'1'8p03011. B 118.lbGJITOBblX llpallOpax 38.IOUHO 14 119118P, B 

!'011 tlJIC.18 rp:ynHellmle • Ast, 1611\ITa, Oll'\'11CSpbCKBII, B ~Kpex -

D8Jqll"IJW 'l'olft'a, l(,yplWICKBII, B IS-pe1t1,1KeBH)lllliX ,110.IOllll'l'OBblX 11pa110pex -

081118-pB •YJWK• 

Kub4ffl'OBble lll)8MOp,1 ll8JIKO- H CP9,IIH81qlllCTIUlllll8CK118 6eJ1oll,c88'1'-

Jlo-K8ll'l'OA, CB8TJIO-C8poA OK"()flCKH, r-pe4,HTC0,118paa!IIK8. {WHT l)8CC8-

· IIH B D0\'0,118 B BH,118 Q8111¥9K \!&3118po11 ,110 3 1111 B none-pe\lHIIKB B KO.U--

1,19C!'B8X ,110 5 J. 0<.t8Hb P8,llllO BCT-p8QIIIJ!'Cl! C.IOK 'lllC'l'blX lll)BIIO'!)OB, He 

C0,118tJUIIIK8 1,18ily8K ~a. Ha JtUCKOCTIIX ll&ILIBCTOBBIOIJI H8-p8AKK 

CILlOIIHH8 118Jl8'fbl l'(lllllffa. Iloc!'o.atlllillll BTOp0CTeneHHblllH H BKW;BCCOtJHY

IIK lllllte~ IIUllll'l'Cll IIOIIOUIOIHHA mrp0KC8H • ,11NOnC11A1 n&ll4 K 

ILlBl'JIOIUIU ' (a11,119111Bt), Tl)8111Q.tlff, C.lllllB ( iqcKOBHT UII t,l()rollJIT) ,aaa

TIIT, PeJie IIC'Pl)etlBIJ!'CII rpailB'I' , $H, · 3111j,11,0T, ~l:OH, "PJ'PU. Bolll,,,o 

111111C,-B0 061'8311011 llp&IIO-pl HDCJIT 8oll9AII UTU.V.U, \ITO •O'l"lH.IIDIO yc

'l'IIHBLlllHe!'CII nop. 1191Kl>OCKOl10l1. Or-pyr!'y-pw no-pop. r-pal!O-, 11K!tp0rpa

HO-, re,.eportJ8J!O- K .Ul!JQIOC!.U.CTOBJ,18, IIKOrp.a CSpelNlle-j nepexo

~e B KaHUllC1'011118 K lffl.lOHKTOIIWB. 

~ AloicKOro cne.l80yucna K-pyTO lllAU'I' IIOA yr.ro11 ~ 0no 

a:ilDQ"l'y 130-l72°. B 1181(8-pe, Ast B ·c...-x 'X/JPPB oCSllual,pc,i O'l'OpBll&l'l!

-poUHIIYII \lllC'l'BOPB- 6yA11H11 al111BIIBIIHWX i'IIUll&-C8{lla ltBB~•e
lll'IB'l'OBIIX' 1'1191COB, ce-pi,u: lqlllCT&.Uoc.nJIL\H ILl&l'IIOUUOIIIIIX rpaHIIPlllli.o 

'!)OBallllliX C I'INlflffOII ( )10 5 %) • *HOii (I J) • IlOl)O)ll,I COA9-pu,' pp 

aG % IIIIKpoUIDIB, 20 % D4ll44 ■ 3 % 117Cll0lllff&. PUIIB"(:¥ ,~ p.oc

Tlll'UI!' ~ - CII B 1!0118"9t1BD. lCa\'Uff-p!IOI i>COCSeloloCT .. 1181111) .U 

H •Jlo.lOPOACIIOl'O /IUAMCJI IIUIIQll8 B ~l)U .U~ (l~ CM) 

l!OC.IOlb!wx- cor.UCHMX lllft'l'.Y3KA- (A&H) 118l'IIBTOlWfllX !'pallllfOB, ~ 

JIBHTbl 3U81'1U11Ul ,IIBBIC COOTllftC'l'll)'D'I' 11D ~3ltll S-811 3UeNIIIUI 

no.lOCQll'l'OCTII , B sa.u6atl,p,ax )188K lllff8HCIOIIIO rrpollB.leH& r-pe4,KTK3&q)Ul 

B Bll,ll,8 C.108B ~CTbll 0,2,-3 CII, IIHOl'A& U.111 lltBB"Pl14 ~C'l'bll )10 

3,,6 CIII C i,,atlffo11. Ha O'l'A9-UHWX :f1,L&C1'UX ll-pallO"(:¥ CUl)llllpoNllli, 

llt)l(061)8'N11)'!' lllfflOIC'l')'D oirpacsy c 11-- lllfflWIII, B HIIX nollBJlll

e'l'CJI CICIIII0.111'1', 811& .. ll'P , t,,lorollll'P B ICO.IINBCTBB ,110 2-3 %, 1111Kp0KllHH , 

$H, pyTK.I. i ll8118-p8 O.,.JIC!p1ocKOI 0,11111! 113 X0,1108 ne-peceueT C.IOA 

1,18-ptlblX llll&l)l\llTOB l83KII)"' na,11.BKIUI 190, yro.1 J'l8,P,eHKJI 60°) IIOIIIJIOCTbl> 

0,5 11, o(!K.lbHO HIICYIIBllltiA i,,atll'l'OII, hJ:'118 XO)ll,I T181118l) 3UOUHl,I 

8,110.U IIIIITpllB.leffllll n"()OC'l'lf\l&IIIIII upc,-yaucxc11 no-pop.. HepacTBO~ 

l10-p0)1111,18 B-Hllll - Cly,11,11111,1, ,IIBAKH I( C.IOK - IIJWIIJ'l'Cll JTPIRHHOA WCl~ 

llllp0114H1Ut Jllll&oiC'l'blX K O'l'.IOIIOBblX OCWl8A II )lpyl'IIX CICOIIJIBHKA 06.101101,1-

HOl'O 11&1'8l)KUa. 

B ae119-pax lle\lTIIHCKOro cne.uoyqacTU BCTl)eqlllJ!'CJI P&Altlffl CSy,IIIIHH

po8411K1,18 rrp0C.10II ICB&ll4HTOB IIOIIIJ{OC'l'bl) 5-2() 111 :,OHII CKal)HOB IIOJIIHO

CTbll AO HBCICOllbKIIX 11. KBall4)ft'b1 118 7~ J COCT0/1'1' 113 sepeH KBB~ 

4a, C0)18lJUT AO 15 % npC!oKBTOB, 10..12 % n.urKOK.IBSBj,110 3-5 % 
~ll'PB, 114ffl8T11'1'B0 IIOHOLIIIHHOl'O nllpollC8118, ll)'CKOBHTB, CK&llffbl CO

CTOIIT 113 38-peH KB.lb411'1'8 K ,ll,IIODCW B l)ll3.IINHblX COOTHOll8HHJIX1 KAK 

B'l'Op0CT8rteHHbl8 IIIIH8puii Dl)IICyTCTBynT n.lllrKOltU3bl, T-p&IIO.IIIT , W)'KCKT • 

IJelie-pw TOlffB H l(,yprllKCUII 3&1Dll8HW B .IIIH38X CB8'1'.10- K 

UIITOBBTO-C&-pi,u: IUUbl11QIQ)OB - C-pep.He!CpllC'l'a.LlllltlllCKKX nopop.ax, c oc

TO~ JTP8KIIYll8CTB8HHO 113 114Jlb41ff8 (pp 8()..9() j) C p.NOnCMP,011 ( ,110 

10..15 %) , WClpcT9P11T011 (p.o 5 %) , 'l'l)8110.111To11 (,110 5 %) , lfl,loron11To11 

(AO 3 %) , KBB"P48ll (p.o 12 %) ' ILllBl'IIOK.143011 (p.o B-15 %) ' CK&DO.IIITOII 

(p.o 5 %) , 113 UJ.18CCO-ptll,IX l!OCTOIIHHO BC'l'pelUle'l'Cl! $ H K anBTll'I', H3 

B'l'Ol)INHblX llllllBpa.1011 • Ube!HT, KBB"P4, cep11J.11ff 1 3DH,IIOT, rH,ll'!)OOICHC.llbl 

U.1838, Ilopo)ll,I 118Jllt0-C"(l8AH8!CpKCTUJlll'l8CICKe, p&3118p,1 IIKHepa.108, 114K 

npa&H.110 , HB rrp&BYIIBl)T 5 1111 , sa 11cJCJ11NeHKB11 no.reBHX 111111,oe, oep,ie 

K-pl!CTU.11,i K01'0p01'0 )IOCTHNll>'I' 3 CII . B none-pe\lHIIJle, ~lflll,I e 

paAOHe 118l118p,I ToHTa oCSpasynT 118 ,IIH8BHOA 11088-pxHOCTK DIH3Y C BH,D.11-

IIOA IIOIIIHOCTWI 35 II, ~lltJW ICPY'l'0 nll,l\all!' no 43KlfY'l'Y 150--180° 

nop. yrJ1011 eo.ae0 • TeKCTy-pB DO.IOCQATBII, noaoc1,1 IIOIIIJ{OC'l'bll 10,,,'i!O CII, 

B KaUJ.11QHpaX H8P9,IIKH yr.lOBBTbl8 ■ 1Ll4BHOOQ8l)QBIO!li8 t!yp,IIIIW C8l)l,IX 

KBBl)lllft'OB -pa311Bl)BMII 01' ltBCKO.lbKIIX C&ll'!'K»B'l'p011 ,110 nel)BliX ,11,BCll'l'l!_OB 

CBHTRIIB'l'l)OB, a TUU C!yp,IIHII DOJl88011118,...KBB~Hc5o.1881,1X nopop. 

,II.IIIHOA ,110 3 11, IIOIIIHOC'I' WI ,110 I, 5 11, ~Jlll,I 118118"(:¥ l(,ypr&HCKOA 

1I8,l\lll)'P DOA yr.1011 73° no 83JIIO"'Y 135°. Ha 110'TO.IK8 K CTBHIIX IIIIOro 

rrp■qyA,1lllBIIX aic-i-ynoe - o,-npenaPK"POB&HKWlC C!yAHH l!O.lellOEW1'-~ 

nc11A-poroeooCS-011111X, ll.UI'IIOKM&-,P,IIODCll,ll,GIIIIX nopop., (O-p!'ON!S-

6-po) . MKHepallffl,dl cocne nel)BblX e.18,llyDllllA: AIIOnCll,I!, 25..:li %, 
l)Ol'ONJl 06-4 - ~ , IU4I'IIOUU- ~, IIBB"P4- '7%, (!.,._ 

,..,._. 5-7 J. Ila ll'l'Ol)IIQHblX IIIIH8p&JIOB IIl)IICyTCHynT ll)'CIIOBKT - AO 

3 %, 814116oa, p&Slllmdl no ~ - 3 %, X.IOPHT - AO 2 :c, 
U-p(SoHIII'. 113 UCJ.18CCOl)MB • ll&l'HMff, llll&Tff, "()YTU, l\lllllrOH. 

THC'l'yp& llOl)OA 1'81'8Jl0- K a&lllfAOl'l)BHOWC'l'OIIU. 0..-pa 3ylt,QII 

oCS-pasOBalla II CSpelNIIBBJWll,IX p.oaOMll'POIIIIX llp&IIOpax lllffllllC'l'O~ 

Q.l'l'Oro N IIBJDIO-Clfl)IIIIBIIOro 11118TB, ---..x --Cll,)'II 'NI~. 
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nem.e-py Capwl!HCKOl'O. lloJ111TeX111NeCKOl'O. ~P'l')'HCKOl'O. ~IIH

CKOl'O H ronoyCTeHCKOl'O cne.11eO:)"l&CTKOB 3aJIOll8Hl,I B Te11Ho-cel)l,IX 

H3B8CTHllKBX, H388CTHJIKBX AOJIOUll'l'HCl!l,ll( H AOIIOWll'l'OBbllC H388CTKO

BHCTbllC AOIIOWll'l'AX . AOJIOUll'l'AX ronoycTeHCKOA CBH'l'l,I B8'PJCH81'0 lll)O

T8l)030R, roJSOyCTeHCKall C&H'l'& nonocoR nl)OTIII'IIB48'1'CR BAOllb EaJI

KaJSa B l\8H'l'l)allbHbllC ll&CTRX llp1111opcKOl'O Xl)e6Ta, 3aJieraHH8 Kapo

T)'DIIIIXCR nOl)OA H8nOCTORHH08, yr111,1 n&,118HIUI eapblfllYl)T OT 42 AO 

12° . 83HWyT1,1 n&,11eHIUI - OT 300° AO 120°. l(acTO BCTp01UUlTCR 30-

Hl,I Al)06118HIUI WOIIIHOCTbD OT H8CKO/lbKHX CaHTHMeTl)OB AO nepBbllC 

A8Cll'l'KOB CaHTHMe'l'l)OB, liepeAKO nOl)0)),1,1 K8TaKJla3llpoBIUl!,I IIH6o Ka

KHPH'l'H3llpoB&Hl,I, B pal!OH8 i<ypTyHCKOl'O cne/180:)"l&C'l'K8 H3B8C'l'HRKH 

p&CCll8.Hl\088Hl,I, nem.epa 3al'8,llall 3a.1101l8H8 B CTpclW&TOJUITOBOW 6110-

repue eepXJ1enl)OTepo30Acxoro so3pacTa. B cTeHKBX H cBOABX xo

AOB KOpp03HeA npetq>aCHO OTnpenapirpoB&Hl,I noc'l"l)ORKH CTpoW&T0/111-

'!'0B, nem.epu izyraH H TpexroJIOBaR o6pa30Ba/lHCb B OKBaPI\OB8HHbllC 

xpyc'!'aneHOCHbllC Kap60HaTHbllC nOl)OA8JC B8PXJl81'0 nl)OT8p030R, rrpo

HH3aHHbllC cepHl!IIH llHII Kea~. 

no acCOl\fflil.lHRII Bi,iITOIIHllDIIIIX 0'!'1101[8HHR, 3BOJ!Jll\llH nem.epHoro 

3&nOJIH8HH/I OTll8TllHBO nOAp&3A8JIJlll'l'Cll nem.epu llpHOJlbXOHCKOl'O 

nxaTo H nem.epu npllllOpcKoro Xl)e6Ta. Aull nepeux xapaKTe'Pffl,11111B11Re'l'

c11 HanlNH8 B HH38X p&3p0308 3&n011HHT8/IR apl'HJUDITOB WOIIIHOCTbD OT 

I,l w (nem.epa Air) AO 6,5 w (nem.epa lle11Ta) "PBAITOIIOllHT8llbHO nal!eO

reHOBOI'O B03p&CTa, OT/laraBIDIIXCR B nOA3811HWC 038p&X co CTORll8A 80-

AOR, Apl'IIJIJIHTl,I 11118171' cpe)\HD) CT8n8Hb llHTlqHllaqHII Kp&CHO-KOPINH8-

e1,1A Clle11'!'a), 6Yl)OB8TO-KOplNH8Bl,III (ToHTa), 6e111,1A, CB8TJIO-ll811TOB8-

,.o-cepuA, cepuR (Air), ffPKO-llellTuR (llonbll!IUI BaAAMHcKM nem.epa) 

qeeT, 06JI8,1111171' TOIN&AllleA eapBOBH,ll,HOA ropH30HTal!bHOII napanneJlbHOR 

CIIOMCTOCTbD C WOIII.HOCTbD CJIO!IKOB OT A0.118A WJI.IIJIHM8'1'p& (T811H!,18 cnoll

KH) AO O,f>-.2 WW (ceeTJl!,(8 CJIOAKII), no nllOCKOCTRW H8CJI08HH/I B ap-

rHJl/lHTBX nem.epu lle11Ta 06MJlbHl,I qemyl!KH I'!l84>HT8, )l.rul apI'ltJI/IHTOB xa

p&KT8PH!iW RBJ1118TCR Ha/llNK8 C.11088 C OTHOCIIT8llbHO 81,iCOKIIW COA8p&8-

HH8W r.111111osewa: Kl)8WH881,1A WO,IIYllb 6JIK30K K 0,5. llopo)),1,1 H8 COA8P-

llaT ,PayHHCTIN8CKHX OCT8TKOB, cnopu H llblllbl\l,I pacTeHKA, 8 nem.epe 

Air 6e/llie H seneHoeaTO-CBeTJlo-cepue apl'K.Ulll'1,1 3aneram Ha c.11oe no

l)OMKoo6pa3HbllC Mf,l\l)OOKHCJIOB waprllHl\a, B nam.epe BoJlblllOA Ba!!AHHCKOII 

BCK'{)li'!'l,I pa3pym8HH1,18 AO 1!186HHCTl,IX 06.IIOWKOB aprHJ1JIHT1,1, cqeweHTirpo

BaHHl,18 nl)O,eyKT&WK pa3pymeHH/I 3THX 1(8 apl'IUIJlllTOB, 

Boaee n03AHH8 OTJ10ll8HIUI B Kaa,IIOA H3 nem.ep llpHOllbXOHCKOl'O n.11a

TO p&341NHJ,1. 8 nem.epe Air 038pHl,18 apI'HJUlllTl,I nepel<pbl8417l'CR OIIHI'Ol\8H 

-w11oqeHOB1,1WH aJIJD)BH&JlblllillH necK&WH, nec11aHo-rpaeldll!o-raJ1ellHblllll 

OTJl0ll8HHl!IIH ceporo, imaeo-cel)Oro 1\88'1'8 C yYJlb)I006pa3HOA H30my"!'OA 

CJIOHIC'l'OCTbD. B O'l'JIOll8HH/IX npe06.ISA88T "pellHM" rallbK& KB8pqa, 

K88"(111n'OB, neru&THTOB Cl)8AH8A H nnoxoR OK&'l'aHHOCTII, BcTpe118171'CR 

T&Kll8 raJlbKH nirpoKcell-8Wj)1160.1-llJl4!'110KJl830B!IX K&TaKJl83llpoB8HHbllC 

RpHC'l'&JIJIOC.laHl\88, K8'P8KJUl3HP088HHbllC ~H6ollHTO B 1 rp&HH'l'H3HP08811-

HbllC CIIJI.E<W&HHT-11.18rKOKJla30Bl,IX I'!l84>11TCOA8tlllaJIIKX Kl)HCT&JIIIOC48.Hl\8B II 

H8KOTO-piiX ApyrHX nOl)OA• LleweHT r.llHHKC'l'i,iA, r.11111111CTO-ll8Jl83HCT1,1A, 

CJ186hlA. B O'PJl0ll8HH/IX BCTpelle/11,1 H306KJlbHl,18 KOCTHl,18 OCT&'l'KH H801'&

HOBl,IX pu6, 38WHOBO)IHID(,Alllphilague ap., Sicieta ap. (M.A.Ep6aesa). 

a.me 3MeraeT CIIOA cy6aapanbHbllC Ap0CBIIH~6HHC'l'l,IX OTJIOll&

HHA 118pHOl'O 1\88'1'&, COC'l'OIIIII.IIX H3 06JIOWKOB '1'8WHo--6yl)l,IX a/18Bp0.l!KTOB 

C TO!NaAmeR napa.llJl84bHOR CJIOHCTOC'l'bll. 06110WKK COC'l'ORT HS 118/lbllall

llHX cryCTKOB (O,OI..0,02 1111) rJIIIHIICTo-&e~esKCTl,IX arperaTOB H ITpeA

C'l'&BJIJll7l', n0-BH,IVOIOyY, ippeI'll8HTi,i pa3pyseHHbllC 0381)HbllC OT.10ll8HHA. 

lilolllHOCTb C.1011 AO 90 cw. OH H8 COA8tJSl!T opreJONeCKIIJC OCTaTKOB. 

C..oA nepetqll,IB88TCR cy6&3pallbHliWH neCll&HO-AP8CBRHliWH 0'1'110ll8HHIDIII 

ll8.IT0114TO-XOl)INH8BOl'O .H CB8'1'.I0-6Yl)Ol'O I\B8Ta. Ju,ecea H necOK B 

HllllHHX "8C'l'RX CJIOR np8ACT&Bll8H8 CB8TJIO-C8!)1,1MK, (Seru,wK aprHIIJU!Ta-

WH, 8B81)XY - KpllCTallllllMK Kallbl\KT& A83KHT8rpllpo88HHl,IX llpa-

WOp0B, llolll.HOCTb CJIOR AOCTl!r88T O,? w. B Hew o6Hapya:eHa paKOBHHa 

WOIIJlllCK8 Anieie (Iyralus) ep.(juv.), o6JIOWKII KOCT8A 118T:)"IHX w
meA, no3eoHK11 pu6, llllrymKK (onpeAe.lleHHe c.w. nonoeoA, l!pKyTCK). 

B nem.epe llellTa 038pHl,le apr-AIIIIHTl,I qacTO nepeKpi,iBal7!'CII Kp&CHO

K0pHIIH8Bw.lH nepeOT/101[8HHlillH nec11aHO-Al)8CBIIH0-lll.86HHC'l'l,IWH OTJl0ll8HII

RWH 038pHbllC aprllJIJIHTOB, cqeweHTKpoBaHHbllC r11HH0A TOl'O ll8 qeeTa. 

BcTpe1111171'CR o6JIOWKH KOpallJIKTOB , CKJlbHO 81,188TpeJlblX nopoA, p&CTll

paDIIIO(CR B necOK nMbl\&WII, ilHKpoCK0nlN8CKII CpeAff HHlC Onp8,118ll8Hl,I 

KBaPl.1-'l'P8W0llHT-nn&rHOKJl830BaR 118TaMO-pl>IN8CKaR nopoP,ll C yYCKOBII

TOW, pyTHJIOW, MJlbW8HHTOW K anaTIITOW, rllHHHCTl,l8 nopo)),1,1 C necllHH

KllllH Kal!bl\llT&, KBllPI\&, CJll!,ll,bl1 JIK6o C 38pHaWII KB4PI\&, l"P8lJKTa, 

N81'118THTa. 

B nem.epe Bom,moA EaAAMHcKOA T0J11118 paspymeHHbllC AO 06/IOWKOB 

CJIOHCTl,IX aprllJIJIHTOB nepelqll,l'l'a KOCTBHOCHOA m.e6HHCTO (5-IO %) -

Al)8CBIIHO l40 %)-rJIIIHHCTOA (60 %) nop0AOR WOIII.HOCTbD 25 cw, 6Yl)Oro 

l\88T& C 06JIOWOIIKllllH 118pHOI'O Ap0B8CHOl'O yr/Ill, COA8tmalll.8A Ha OT

A811bHl,IX :)"l&CTKBX CKOITJ18HH/I OTIIOWOB II rJ11,16 Kl)ynH038pHHC'l'l,IX llpaMO

poB. a.me 38Jl81'88T CJIOA CB8T40-ll811TOI l)l,IXJIOR Kallbl\HTOBOA yYKII 

MOIII.H,OCTbD o-60 CW C 06JIOWKllllH KOpaJIJIIITOB, wpawopa, Al)888CHOl'O yr

JIR, llyKa np8ACT8BJ1118T co6oA nl)O,IIYK'I' 81,1callHB8HIUI llhAOB Al)8BH8A 

nOA38WH~~8KOrA& 3&nOIIHRBID8A 6oJibmyJ> ll&CTb 3alla, ll C.1108 o6Hapy

ll8Hl,I WHOI'OIIHCJl8HH1,18 CKOnneHIIJ! KOCT8A Kl)ynHl,IX H MeJIKHX W48KOnKT8.l>

III.HX - JIOIII8,llll ( Equue ap. ), K03118 CK6HpCKOl'O (Capra eibirica ) ' KO

cyl!H ( Capreolus ap. ) , BOJIKa ( Canis lupus ) , 118AB8AR l llreue ep( ?) , 

noneBOK - ClethrioDOll\YB cf. rufocanus Sundev.,Alticola sp. , Mic-

romys cf. minutue /onpeAelleHIUI H.n.Kama,u(oea, M.A.Ep6aeeoA, 

reoJIOrlN8CKKA HHCTHTyT, Yllfilt-YAS/. BepoRTHO, llHBO'l'Hl,18, CTYJlaR Ha 

KPY'l'YD HaneA&, cocK&Jlb31,1BaJIK no HeA BHH3 H ywlf()aJIII y ee ocHoeaHH/1, 

He 1111811 803MOllHOCTII 91,16paTbCR Ha noeepxHOCTb, Pa3!)83 OTJIOaeHHA 

88Hll88TCR TeWHo-6ypoA nepeOTJIOll8IOIOA no11BOA 110111.HOCTbl) o, l w, ner

KOR , C 06/IOWK&WII JIIICTB8IOI~ KpaCHOl'O qeeTa M8CTaMII 06yr.11eHHoA, 

AP8B8CHOI'O yrJIR. nopoA8 np8ACT8BJIJl8T co6oA KOHBIIHYD wopeey OTCTy

nHBmeA MOIII.HOA - CBbl!ll8 6 w - HMeAH. B HHllHHX ll&C'l'RX BKJIDllllll!l8R 

nl)OCIIOA IICKOnaewoA nepeOTJIOll8HHOA no11e1,1 C BeTKllllH K C'l'BOJl&WII 

IIHCTB8HHlll1, 380CTpeHHliX 118JIOB8KOW, P8,[\lloyrnepo,D,Hllll Jl,llTllpoBK8 

CO AH-2?14, nOJl:)"l8HHall B.A.Il&uNeBw.l II Jl.A.Op.1100011 H8 ABYK8HMb

HOR ycTaHOBK8 no 6eH30JlbHO-C4HHTKJl.1Ull\HOHIIOyY eapKaHTy no 0611ow

K8M JIKCTB8HHHl\bl H3 AP8BHero KOCTPMIII.II, pacnoJ1Srasmeroc11 y Kpall 

H8J18All, no3BO/IR8T CIIHT81'b 803p&CT 3TOl'O CJIOR p&BH!iW 3420±25 Jl8'1', 

0cHOB8Hll8W 3T0My RBIIR8'1'CII Ha.llNK8 06yr.11eHH1iX 06110WKOB aHMOrlN

HOR Ap088CKHhl B C.1108 nepeOTJIOlleHHOA no11e1,1. 

Bo ecex KpynH!,IX nem.epax npHOllbXOHCKOro nnaTO OTW81188TCR CXOA

CTBO B OTJl0ll8HIIH HaH60Jl88 AP8BHHX I'8H8pal\KA xeworeHHOl'O KMbl\HT&. 

nepeaR r8H8P81\HII K&Jlbl\M'I'& ITpeACTIIBll8H8 6eCl\88THlillll, 6e111,1WH KPIIC

T8Jlll&WH KM&qKTa pow603AP1NecKOro ra6HTyca, pa3wepow I-2 cw e 

nonepellHHK8, HBp&CTIIJJllllllll H8 CT8HKK Ha Bl,ICOTY 2--2,5 w OT nona, 

pell8 - nOTOJIKH HK3KHX XOAOB, lilolll.HOCTb KOpi,i Kl)HC'l'anJl!l'rOB - OT 0,I 

AO 30 cw. K&.abl\KT BTOpoll r8H8paqHII o(lpa3yeT 6eJIOCH8llHl,18 mecToea

T1,18 H30!'Hy'1'1,18 arper&Tl,I THn& rpH6a •oneHbH l)OllKK" WOIII.HOCTbD I0--20 

cw. IIHorAa OTA811bHl,18 :)"l&CTKK IUl'l'HaWK OKl)81118Hl,I e 6ypi,ill I\BBT - ee

poll'l'HO, 6KTywawH. Geel)XY H8p&CT&8'1' - HHOrA& C lll!H300i!pa3HliWII eyc

'l'OT&WH - KOpa npetq)llCHO o6pasOB8HHbllC KOpaJlJIH'l'OB WOIII.HOCTbll IC 30 

cw. EcllH K8Jlbl\HTl,I nepBl,IX IJ.BYK reHeP81\HA HM8171' 6e~OpHO 8KBallbHJ,!ll 

r8H83KC, TO nl)OHCXOllA8HH8 KOpa.llJIHTOB nl)06Jl8148TINHO. fiP8A"OIITHT8Jlb

H811 rHnOTe3a 06 o6pa30BaHHK MX B pe3y.lbT&Te KOHA8HC8411H, nepellHO-
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Jl8HHbl8 l'eK8pal1lOI Kallbqll'l'a CBOIICTB8KKbl JIHlllb nemepaw BliCTyJ18 apxell

~KOI'O WyK,l\aweKT& K Ke scTpe48.ll'l'CR s nonocTl!X llpKMopcKoro xpe&ra. 

'leTB8PT8JI l'eK8pal11U! KMbqll'l'a - M8CCHBKli8 OTMelJDKe K8T84Kli8 o6pa-

3088KIUI - CTall&NKTli IQl811J1H8 ()iol)MY "M8P,Y3li• • Jlirr8JI 1'8K8pal11U! 

"P6ACT8BJl8K8 COBpeM8lllll,IWII IIIUIOIIOIJIKl,DOI K8T81ffiWIK K0p&WH1 KOpDTKH

MH <ll)'IKIIMII. Oco<SeKKOCTbll lliauaHCKOII nelll8jll,I RBJlll8TCR OTJIOlt8HKe B 

accoqH&I.IHH C KPKCT8JIJIIIT&IIK KallbqHTa IIJIOTKblX arperaTOB JIIQIOKKT& 

IIO~OCTbl) AO IO H (5o.11ee C&KTIOleTpoB. 

Xapall'l'8-ptll,III ,11,ll/1 n8!118p B 88pxll8rrp0T8p030IICKKX nopop,ax nplQIOpc

KOI'O xpe&re RBJlll8TCR K~Ke B OCK088HHK paapeaos BlinOlIKIIIIIIKX O'l'

JIOlteKKA nOA3811110I'O &JlJll)BIUI - rlUl81lHKKOB K rp&B8/IIITOB. 8 C0CT888 

rallbKH, K&K np&BKJIO, 0TMe48.l)TCR K3118KeKHhle CJl&lf4bl K IUl8Bp0JUl'l'li 

H3 KOP Bli88'l'l)KB81UU!. lle11eKTOII ftBJIJll)TCR neCTp!i8 (38Jl8Kli8 C Kp&CKO-
rmow 

<lyp!illll, KOp1NH8BlillH, Billllll8BlillH llll'l'KIIMII}". MJll)BKll nepeKp1,188eTCR B 

00JlblllllllC'l'B8 C.11)111888 TOJllllell IUl8Bp11'1'081,1l( rllHll Op&Hll8BOI'O I CBeTIIO

KOplNK8BOI'O, KOPINH8BOI'O qseTOB IIO~OCTbl) AO 3-6 11. TOJIID,II rnKKli 

CJIO&eKli r11,11po~oll, K&O.llKKKTOII, XJIOpKTOII K IIOKTIIOPKMOKHTOII, B 

n8!118pe CapwHKCKOII - B OTA8JlbHblX CJIOllX - C B81)11KKYIIH'l'0111 TMbKOII. 

llaKonneKKe T&KKX TOJllll rlllOIKCTllX OTJI01t8KKII rrp0KCXOAKJIO B cy(5aa

p&JlbKblX YCJIOBKllX 6118I'OA8Pft nepewemeKKD rJtKH B Wl3KO-nll8CTHIUIOII, 

8 T8Klt8 BO sasemeKKOII COCTOIIHKK B BOAll)C BP8118KHliX noTOKOB 48pe3 

TpelJIKH!,I H 1Ulll8Jll,I H3 nOB81)XKOCTKl,IX KOP BliB8TpHB8HIUI rrpH nepKOAH

qecKKX YBJllllllK8KKl!X. 0TJI01t8KIUI, K8X np&BHJIO, naneOKTOJIOrmecKK Ke

llbl8. 

Eonee IIOJIOAt,18 881)XK8KeoreK0111,18 K qeTB8PTK4Kli8 nopo,lli np8ACT8S

Jl8Kli np8JIIIYlll8CTB8KKO pa3JIINIWIIII p&3KOBK,l\KOCTJIIIII I'p&BKT&qKOKKblX, 

<5HOI'8HHblX OTJl01t8KKII, COA8psamHX o(5HJ1blll,l8 nueOKTOJIOI'KQ8CKKe oc

T8TKK, cnopoBO-l1l,IJlbq8B1,18 KOll11Jl8KCli, K811110I'04KCJl8KKli8 rrp0A)'K'l'li 

llll3K8A811T8JlbKOCTK 48JIOB8K8. ilaKOOJl88 HHT8peCKlillH RBJllll)TCR K&XOA

KH KliK8 Blill8txJIKX KB TeppHTOPKH BocTOlfflOII CK6HPH KOCTKl,IX OCT&TKOB 

ne111ept1oro JlbB& - Pantera speleae, qepena l'HeKli - Crokuta cro

l<Uta 1onpeAe11eK1U1 11.I'pe<lKesa, 11pKyrcKKll rocyASpcTB8KK!ill YHKBepcH

'1'8T), a T8Klt8 Prolagurue (Lsgurodon) cf. arankae Kretzoi (on

PBA8118HK8 11.A.Ep(laeBOII, reoJIOI'KQ8CKHII IOICTB'l')"P, Yll8K-YA3) B 0'1'-

noaeKKl!X ne111epli 1<¥vi'y1t-I. Ile1118Pl>I llpKWOpcKoro xpe<STa xapaKTepHay

DTCR OTKOCl!TeJlbKO IIIMpOKIQI pacrrpoCTpaK8KKell cy6'repp&.11bKl,IJ( KIUlbqH

TOBllX (jiopw; K8T81fflllX KOp, CTIUl8K'l'HTOB, OT&mlI'IIHTOB 1 IIOH,ll.llKJlbX8 1 

KanellbKHKOB B l'IIHll8 KB nony, peAKO BCTpeq&l)TCR cy<5aKB8JlhKlie K 8K

BallbKli8 06p&3088HHR. 

Bo Bll8lll8DIIHX nopoAll)C II ne111ep no<Sepe1tbR BallKMa pacrrpocTpaHeKli 

)"l&CTKH 1111oroneTKe11epa111,iX nopoA• ~PIIHPOB8K118 1111oro11eTKeA wepano

Tli o(5yc110BJ18KO ll8mK006p&3KOII ()iopwoll nemep, IIH6o KX )"l&CTKOB. 8 

KaH6oBee KPyTllll,iX K&pcTOBllX noJIOCTllX o(5paayurcn IIOIIIKlie IIKOI'OJl8T

Kll8 Ka.leAH (ne111epw Hyr&K, l:ioJlblllll. Ball,Q,IO!cK8JI, llell'l'a, AR). 

ne111epy npKOJlbXOKCKOI'O nJl&TO Ko. Jl~XOK c4/opwllp0B81111Cb BO WPE>-

8'1'K48CKOII 30H8 KanOpHi,11111 BOCXO)\lllllllllll BOASIIK O 4811 CBll,ll8T8JlbC'l'By-

8T KX wopf,ol!Ol'IUI: mKpoKoe pacrrpocTpaHeKHe •nop,eecoK", J<pyllKWC 

nonyc4>ep Ka noTOJUUlX K CT8K&X, 0Cn.ellll8JI rrpopaCSo'l,aHHOCTb CHCTell 

K8pcTOBllX K8K8JIOB 1 O'l'CYTCTBK8 K8 ,IIK8 XOAOB llJIJll)BHR. nemejll,I B 

BetJXH8np0T8p030ACKKX nopoAax llplQIOpcKOro xpe!STa ()iopwHPOB&IIHCb 

npeKJqllijlCTBeKKO 8 88A03KOA 30Ke K OTKOCIITCR K KOPp03HOKK0-3p03KOH

KOyY KJl&CCy. J).oK83&T8JlbCTB011 IIBJIJleTCII ue~pirpyDIIKII JLll&K 1'8Jl8pell 1 

KX K8CK8,I\K06 CTp08HK8 1 K&JIHIUl8 nOA3811110I'O 8.JUll)81U!. Pa3JIK4HR 8 0~ 

p&3088KHI! H 380IIJJllHH n5D1ep o6yCBOBJl8Kli p&3JIK4HRIIK 8 K80T8KTOKK -

~eCKKX YCIIOBIUIX p&38KTHR TeppKTOpKII: 6liC'l'p08 B03,111,111811l18 nplQIOpc

KOI'O xpe&ra H WQJ)Mllp088HH9 CHJlbHO p&CIIJl8K8KKOI'O peJlbew& o(5ycnoaH

IIO nollll.teKKe H WYKK4KOKlfllOB&KHe cocpeAOT04BKKl,IJ( B0,11111,iX no~OKOB 

Bblllle 38PK8Jl8 rpyKTOBllX BOA, TOrAS K&K CT86KJlbKlill T811'1'0KK48CKKll 

'P8llllll H KH3KOe l'HllCOM8TpmecKoe no1101teKK6 flpKOllbXOHCKOI'O nll&TO 8 

n&JleOreHe "PBAOnpe,18JIIIJDI 38p01r,1\8HK9 K pa3BKTK8 K8pcT08liX nonocTeA 

K8 6oJlblllllX rny6KK&X BOCXOp,IIIIIKIIH rrpe,1noJ10llHT8SbKO T8pu8JlbKlillH 80-

A&IIK. 0 Cytll8CTB088KKM I'HllOT8jlMBJ!bKblX BOA K8 CTB,11,HH OC)'118KIIII n8!118P 

Me~a, AR, lllawaHCK8JI K K8KOTOJll,IX AtJYrKX IIOltHO cyJJ,KTh no K8Jlll'IKD 

Kpyn}!l,IX - AO 2-3 CW B AJ1KKY - npeKl)&CKO 01'1)8K8HHblX p0W6o3APK48C

KHX KPKCT8.IIJIOB K8.llt,qKT8 K 6eBOCK8EIIDC $po.tHTOB )1,118M8'1'p011 AO I 

cw. ~8CT8 C Tew, T911118p&Typl,I K8JlbqHTo6'()83yoqHX p&CTBOpDB no ,D,IIH

Klill K3)1118HKR r&aOBO-ltll,IIKKX BKJlll<l8KH!I ·<lliJIK 118Ke8 f>0°C. 
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tillU!lJIJOB, AK.l\peA 

BocTCK6HIIHL'I'ldC, )],eK&6pbCKKX Co61l!'Kll 29, 
664026 11pK,YTCK, CCCP 



HMMVHOl<'.OPPErHPVJOmEE J:J;EJ71CTBHE MHl<'.POl<'.JIHMA TA l<'.APCTOBOJ71 rrEmEPhl 

qffKBAJIBHnH, r. A, 

K.lmwl'l8CKJ!8 tta6nilil8111U! 0 DOJIODT8JlhHOlol A8IICTBl!ll CD8Jl80T8pamtll B 

YCJIOBBIIX KaJ)CTOBIIX uemep DJ)II U8JIOM PJIA8 xpollH'l8CKH1( sa60Jl8B9.HKll Jl8I'

KIOC noCTaBHJIH BODPDC 06 KSy<18Hl!H T8pafl8BTH'l8CKBX N8X811l!SMOB aToro BH

Aa KypopTHoro .11eqe111U1. 

C 3TOII U8Jll,Jl npoBOA)IJIII !!MMYHOJIOraqOCK08 o6cJ!eAOB8.HH8 6MhHllX xpo-

HH'l8CKKM 6pOHlOITOM, xpollllq8CKOII nR8BIIOIUl8II K 6pOIIXBaJlhHOII aCTMOI! B DJ)O

uecce CD8Jl80T8peru!ll B KaJ)CTOBOII D811l81)li "TeTpK IAI'811Me" , pacnOJ10K8HHOft B 

[lxaJlzydo. 

B Jl83YJlhTaT8 KYPOPTHOro .11aqel!Kff O'l'U8qaJ[OCh YCHJ1811l18 i{laroUHTapHOII 

cnoco6HOCTI! J18i!KOUHTOB,YB8JIHqeR1I8 KOJIKqecTBa T--JlllM!lioUHTOB B uel)Hil>epH

q9cKoll KPOBH , HOJ)MBJlllsanKR CllBOPOTOqlll,IX HMMYHOrno6yJIKHOB KJ1accOB G,A H 

M; CHHK811l18 o6mero IgB , 

Jl.MHa"'"1<8 l!MfolYHOJIOrHqecKHX DOKa8aT8J18II B upouecce CD8Jl80T8J)8JIKH 

COOTB8TCTBOBMa YJIY'llll8HHD KJIHIIH'l8CKOrD COCTORHH/1 60.JlhHllX, \IJyRICll;llll BH8W-

H8rD JlllX8HHR K 6HoXKM11qeCIGIX nOKa38T8J18II, 

illmyHOKOPJl8I'HPYDJl88 A8IICT8H8 cn8Jl80T8panHK yi,18Hhllla>IOCh no Mapa 

nporpeccHpoBaHHl! 3860Jl8B9.IIRll H COOTB8TCTBOBMO :J4xl)eKTHBHOCTII DPOB8A8H

HOro .11eqe HJUI . 

HB'lHHruI CO BTOJ)Oll DOJIOBl!Hll .XX B8K8 CD8Jl80T8J)aIJl!Jl B YCJIOBWIX 

KBJ)CTOBIIX nemep 38llJlJ18 AOCTOIIH08 M8CTO B KONIIJl8KC8 pea611JIHT~OH

HIIX MBponpi!J!TiUI Y 60.JlhHIIX dpoHXllaJlhBOII BCTMOII, 0 'ION CBl!Jl8T8Jll,

CTBYJ)T BIICOKruI 3qxp8KTHBHOCTh 3TOro Bil.Ila KYJ)OJJTHOro Jl8'18HR/I DJ)II 

pa3JIHqHllx <I>op,iax aa60Jl8BaHHH /I,5,15 ,IS/. Il03.!Ul88 DOHBIIJIHCh 

8AIIHH'IHll8 C0001!l8HHH O 6.11aronpi!J!THON BJIIIJlHllH Ml!KpoKJIHMaTa KBJ)CTO

B01! Ha 60.JlhHIIX Apyrl!MH XJ)OHH'l8CKHMJI H8CD8Ull~qecKHMH aa60Jl8Ba

HHJIMH nermu /12 , 13/. Bee 3TO IJOCTBBIIJIO BODJ)OC o6 H3yq8Hllll 

TeparreBTeqecKIIX M8X8HH3MOB 3TOro BII.Jl.a Kypo])THOro neqeHl!Ji. 

&.!BCT8 C TOM MHOrO'll!CJl8HHllMII aBTOJ)aMH AOK8311B8.8TCII yqaCTH8 

HMMYHOJlOreqecKIIX M8Xallll9MOB B naTor1111ese T8KHX 3860Jl8BaHHll K8K 

xpoH11qecKllll dpoHXllT ll xpoHHqecKBII IJH81NOHHII, 8 J)OJll, llMMYHOIIOrH

qecKIIX M8Xa.Hll3MOB B naTOr8H838 6poHXll8JlhHOl! BCTNY, ao MH8HHD 

dQJU,mHHCTBa HCCJ18AOB8.T8J18II , 1!Bl1118TCII pem8Dllel! /3 ,4,6,8/ . TeN 

88 M8H88 Kpa.flHe MaJIO H8yq8HO BJllllll!H8 WU<poKJIHMaTa K8J)CTOBOfl 

nemepu Ha l!MMYHflYD CHCT811Y opr811l13N8 /I?/, B TON BpeNII K8K 

HN81>TCII pa.60TII ao KOMIUl8KCUONY IICCJ18AOB8Hl!I) llYIIYHHOro CTaTY-

ca DOA BJIIIIIIIJl8M Ml!KpoKJIHMaTa COJIIIHYX KOD811 /2 , ? / . 

llcXO)JJI 1!3 Blllll8CK83aHUOro , C U8JU,IJ H3yq8HHH BJIHHHR/I Ml!Kpo

KJIIIN8Ta KBJ)CTOBO!! nemepu Ha HMNYHHYD CHCT8MY opraHH3Ma MIi 

npoBO.D,IIJIII llMMYHOJlOrHqecKoe OOCJ18AOB9.HH8 311 60JU,HIIX 6poHXll-

8JII,HOI! 8CTM01l ' 84 6on&HYX xpoHHqecKOI! DH8a.!OIUl8l! H 64 60.Jlh

HllX XJ)ORHq8cKIIM 6poHXHTOM B apouecce Cll8Jl80T8panl!ll B KBJ)CTO

BOll nemepe "TeTpe MrBlllle"' pacnonozeHHOll B [lx8JITy6o (I'py:!HH

CKruI CCP). 

Ila 311 60.JlhHUX 6poHXHaJlhHO!! BCTNOII 22 CTpaA8Jlll aToflllqecKOII 

<I>c>J:1,101! aa60Jl888Hl!Ji, a OCTaJlhHll8 - HH!p!KW!OHHO-aJIJl8prsqecKOll 88 
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CARST CAVE MICROCLIMATE 11.NJNOCllRRECT ION EFFECT 

In spite of carst cave speleotherapy high 
eff!ciercy in chronic ron-specif!c lure diseases 
therapeutic rrechaniSll'S haven't been known yet. 

Irmurological invesstigat!ons 1n brorch!al asthlra, 
chronic brorchitis ard chronic pneunnnia patients were 
determined durire speleotherapy in carst cave "Tetry 
~virre" in Tckhaltubo. 

Intensification of leucocytes' phagocytic activity, 
T-lyrrphocytes ircrease, serum !gA, IgG ard !gM 

norrral ization ard lgE level decrease durire 
clirratotherapy were obtained. 

Positive changes in irmurological indexes were 
accorrpanied with 5Yfl1)tom' s relief and/or rerroval, 
breathire furction ard biochemical dates il!'(lrovement. 

Speleotherapy ilfflllJ"lOCorrection effect was closely 
correlated with severity of the disease ard treatrrent 
eff!c iercy. 

We tend to thiri< that this type of cl!matotherapy 
is a very perspective new rrethod of ilfflllJ"lOCorrection in 
chronic ron-specif!c lure diseases. 

<l>c>JJAOII. Ila 64 60JU,HUX xpoHHqecKHM dpoHXHTOM y 35 dUJI ,IUIBrHOCTll

poBaH XJ)OHHqecKel! H800CTPYKTllBHlll! dJ)OHXJIT , a y 29 - XJ)OffHqecKllll 

OOCTPYKTHBHIIII 6 J)OHXBT. 

l!NMyHOJlOrHqecK08 o6CJI8AOBBHH8 Bl(J!Dq8Jlo ODJl8A8J18HH8 CDOHTaH

HUX E-POK , T8~llR- qyBCTBHT8JlhHUX E-POK H EAC- POK B rrepei{lape

'l8CKOl! KpDBH /II/; CUBOJ)OTOqHIIX IIMMYHOr.11o6yJ111BOB KJIBCCOB G , A , M 

R o B Jl88Kitffll pa,IUlaJlhHOI! llMMYHO,IUlffiSRB /14/; ypoBHH oomero II, 

llPH aTom1qecKOll dpoHXllaJII,HOI! 8CTM8 , annepreHcnel.!HipHqecKOro lg E 

pa.IUIOIIM:dYHHIIM IIJJH HMMYHcxp8JJl8HTHW M8TOAOM ; a T8Kll8 HCCJ18AOBaHl!8 

q,aI'OUHTapttoll 8KTHBHOCTH H811Tpc$!.noB nyT8M 0DpBA8J18HHH qiaronuTap

HOro 'IIICJl8 H q,aI'OWITBpHoro HHA8KCa. 

PeayJlhTBTU HCCJ18AOBaHHH BIIIIBHJUI yrH8T8HH8 KJl8TO'IHOro HMMYHH

T8T8 y BC8X 60.JlhH!IX , 'lTO BllpallMOCh B CHIIKOHRB K8K llJ)OU8HTHOro, 

T8K II adcOJIIJTUOro 'lHCJia CfiOHTBHIIIIX E-POK B aepsqiepll'l8CKOII KpoBH 

60.JlhHIIX, CHHll8Hll8 T...Jlll!A<l>c>WITOB, B OCHOBHOM, DJ)Ol!CXOAH.110 sa cqeT 

yY8Hhfil8Hl!Ji T8()(p!IJIJlll1l-qyBCTBHT8JlhHIIX E-POK, 'lTO CBll.ll.8T8JlhCTBY8T 

0 A81pl!UHT8 cyapeccop!IO!! cydnorryJUmll.H T--JIIIM<l>c>WITOB Y don&HIIX xpo

HHqecKHNH H8CD81lHipllqecKllMH aa6on8B8HW!MH Jl8rKIUC. COA8paa!IH8 ll8 

EAC- POK , KOTOp!18 RaMII KB8Jllltpl!LlHp0B8JUICh K8K B-JrnN<jx>UHTU, y dOJlh

HIIX dpoHXBaJlhHOI! acTMoll DpaKTHq8CKll HO OTJIB'l8Jl0Ch OT HOp,tll. Jillm:h 

npn TD8JIOM TeqeRllll aa60Jl888HHH OTM8q8Jloch CHHZ8HH8 3TOro noKa

aaTeJIII. IlpoueHTHOB COA8Jm8HH8 Jl....Ju!N\lX>LlHTOB y 60.JlhHIIX XJ)OffHqecKol! 

IJH8B'd0HH8li ll, oco68HHO, xpouuqecKHM 6poHXHTOM dUJIO H8CKOJlhKO no

BUW8HO, XOTII a6cOJUlTHll8 3Haq8ffHH EAC-POK B rrepeqiepeqecKOII Kpo

BR 3THX 60.JlhHIIX H8 llpeBUIDaJI.II HOJJdaJlhHllll ypoB8Hh . 

HaMH TaKK8 ycTaHOB118HO yrH8T8HH8 q,aronuTapHoD 8KTHBHOCTH 

H811TpD<Pl!J!OB BO BC8X rpynnax 60.JlhHYX Xpol!K'l8CKHNH H8CD8Ull(J!lqecKll-



MIi 3a60Jt8BallllJINH Jl8l'KWC , qTO BUJ)llltaJIOCb B CHIIB8Hllll KaK cparOUH

Tapnoro 'IIICJJa, TaK II qiaroueTapnoro 1111.D,eKca. 

Cll8Jl80T8pemll! 0Ka3!1B3Jl8 CTIIMYJIIIPYJ00188 B03.!18f.CTB!!8 Ha H8-

Cll8UH~JHqecKll8 cjl!u(TOIJl,I 381l!l1Tll II Ha T-CHCT8MY HlD.IYHIITGTa. TaK, Ha

MIi DOKa3aHa B03p0CW8JI 0arOUHT8J)ll8JI 8.KTHBHOCTh H811TjX)(pl!.JIOB B rrpo

uecce KypoprHoro JI8'18HIIJI 60Jlh1111x 6poHX118JlhHOI! acTMol! , xponsqec

KIIM 6poHXHTOM B xpoHH'l8CKOt n11eruon11el!. YBeJIH'l8Hll8 i,[JarOUHTaJ)lloro 

'!llCJJa II i,[JarOUIITapHoro IIH.!l8KC8 KOppeJIHp0E8Jlll C T/lll8CThD 3a6M8Ba

lll!Ji II ~nT!IB:JOCTLD rrpcae.nenHoro Jie'!GHH/1. 

8 rrpouecce cueJieOT8panHH TaK&8 J)83KO YBOJll!ql!BaJIOCL rrpoqee

TII08 II a6COJ11)TH08 'fHCJIO CIIOHT8Hll11X II Teof,lllJIJIJIH-'IYBCTBHT8JILHIIX 

E-POK B D8pu<iJ8pH'l8CKOli KPOBH 60JlhHIIX HeCll8UH,\ll!'l8CKHMR 386Meaa

HIIJ!MH J18l'KIIX. XOT/1 co.nepaaHHe CDOHTaHHIIX E-POK B 118pHqJ8!)H'leCKO~ 

KJJ()Bll 60JlhHIIX Jl8l'KOll WoJ:J,IOJi 6poHJ(.1!8J!I,HOll 8CTMII II xpo11uqecKHM 

6po!IXHTOM .!IOCTHraJio HOJ:J,laJII,HOro ypoe1111 , KOJJffqecTBO T8()(~H

qyBCTBHT8JILHIIX T-JUlM<jx)UHTOB OCTaBaJIOCb CHH&8HHIIM BO BCGX rpyrr

nax 6MhHIIX. 

0DHcaHH08 IIMMYHOCTHMYJIHpyJXll88 .nellcTBHe MIIKp0KJIJIM8T8 K8J)CTO

B01l 1181118Pll, 110 BIUlHMOMy , o611CH118TC/I HellOCJ)8JlCTB8HH\lM Bllll/l/lHeW 

ee Jieqe6Hllx \llBKTOpoB Ha IIMlAYHHj'D CHCTeMy opreHH3M8 . 8 llOJlhSY 

3TOPO DJ)8.!IDMO&eHR/I roaopHT II TOT cjl!u(T, '!TO HBMH 6Wla OTMeqe-

Ha TeH.D,e!lqHJ{ YB8JIH'!eHII/I T-JU!MqJC)UHTOB II ycHJieH.1!/1 qie.rounTapHoli 

CIIOCOOHOCTII He9.TJlOq>IIJIOB B npoqecce 0.!IHOKJ)aTHOll Cl18J1eo11poqeJlYJ)II . 

KpOMe Toro, HM81l11111ec11 KJll!HllK0-3KCll8pHMeHT8JII,Hll8 )l8nHlle o6 

l!MMYHOKOpperHPYJ)IIIGM .nellcTBHII 83jl030JlhTepan1111 J)8.l(OHOBOII ao.non 

/9 ,10/ TaK&e IIO)lTB8pa,IUmT STO MHeHHe . 

HcCJJe.!IOl!aHR8 CllBOJJOTO'fHIIX HMMyHOrJIOOyJIHHOB B\ll!BHJIO CHJra8-

Hlle KOHU8HTJ)aUHH lgG II lgA y 6MLHIIX 6poHJCH8J!I,HOll 8CTMOI! , 

XJlOHH'l8CKIIM OOCTPYKTHBHIIM 6poHXIITOM II y '18CTll 60JlhHllX XJlOHl'l

qecKOil DHeB!OHHe2 (a OCHOBHOM y 6MbH\IX HHTepcTllqRaJII,HOI! ifloP

MOtt xponHqecKoU l!HeBMOHIIH). y 6MhHHX xpo11nqacKHM 6poHXIITOM 

(H800CTPYffTl'IBll\ll,I) II y 60JlhHHX XJJOHH'leCKOfl llll811'AOHH8ll OTM8'!8-

Jl0Cb B03Jl0CT8HJl8 YJJOBHII IgG II lg U, a B HeKOTOIJl,IX CJIY'IBJIX 

CHIIJl8Hlle KOHUeHTpa(lllll lg A. B rrpoqecce c11enaOT8!)8Illlll npoHc

XO)lllJIO BIIJl8BHllB8HJ!8 CO)le psa!111J1 C\IBOpoTQqH\I)( ID.WyHOrJIOOyJIHHOB 

COOTB8TCTB8HHO a(!$lKTllBHOCTH. npoee.ne1111oro Jie'!Gf!JIJ! H TJllleCTH 

386M8BaHHII. 

HOJJ,18JIH38UHII CO)lep&a.HII/I CllBOpOTO'lHIIX l!1'0.IYHOrJIOOyJIHHOB 

B rrpoqecce KypoJ)THoro Jie'!eHIIJ!, no Bll.llllMOMy, IIBIUIOTCII CJJe.n

CTBl!eM H0p,18JUl38[lll.JI cy6nOnyJJIIUllll T--J111MqJC)I.IIITOB, OTBeTCTBeHH\IX 

38 ryuopam,u111l OTBOT, B TB.Kl!te - DJJOTHBOBOCll8JlllTeJILHOro )l8A

CTBl!Ji MW<p0KJll!NaTa KBJ)CTOBOll 118nt8]lll HB 60JlhH\IX xpoHeqecKol! 

IIH8BMmntel!, Xp0HH'leCKIIM 6poHJCIITOM ll IIH\I)eK(lllOHH0-8JIJlepr11qec

KOff !pOJ7,!0ll 6poHJCIIMbHO!l 8CTM1i. 

qTO l!t8 KacaeTCII Jl83YJILT8TOB HCCJl8)lOB8HllJI o6mero lg E, TO 

ero C0.!18p&al!He 6WIO pesKO DOBUWGHO y 60JJhH\IX 8TODH'!8CKOA 

q>OJJ,IOli 6Jl()HJCH8JII,HQ/! BCTl,1\1, ,Y),lepoHHO TIOB\llll8HHO J[ 60JlhH\IX BH

\I)eKI.IIIOHJlO-aJIJl8pr11'!eCKO/! ea (llc>J:J,Col! ll xpoHll'!8CKHM OOCT]lYJ(THB

HIIM 6poHXIITOO , a y OCTaJII,HllX 6MhHllX Yp0B8Hb aToro l!MMyHOrJI0-

6yJl.l!ua H8XO)lllJICH B IIJ)8.!18Jl8X HOP.,11 . 

llOCJ!e CIIGJleOTepanBH OTMe'laJIOCI, CHHJteHR8 CO.!lep&aHII/I o6-

nt8rO IgE, XOTII B rpynne 6MhH\IX aTODH'leCKOI! q,oµ,oll 6poHXll8J!I,

HOl! BCTM\I ero co.nepga11se fill B O)lHOM CJJyqae He )lOCTHraJIO HO!)

MaJII,HOro ypoBH/1. CHHl!t8H.ll8 o6mero lg E MOlleT 611TL CB/138HO, C 

O)lHOl! CTO!)OHII, C BIICOKOfi CTellGHbD 'll!CTOTU B03JlYX8 KBJ)CTOBO!l 

TI81118IJl,I ll OTCyTCTBll8M B HSN 8JIJlepraHOB, a C JU)YI'O!l CTOJJ()Hll -

C l!MMyHOCTRJIYJl.l!PYJ)ntllM 3qxj)eKTOM Jl8'!e6H\IX 4iaKTOpoB K8J)CTOBWX 
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11e111ep. llpu CTJIMYJUIUJlll IIMMYHHOl! CBCTeN\I B000nt8 D!)OBCXO)lllT ll 

T- KJl8TOK-cynpeccopoa , '!TO MOlleT B8CTH K CHH&GJIHI) ll!)OJlYK(lllll 

aToro HMMYHOrJ1o6yJ111Ha. 

qTO ae KacaeTCH MJ1epreucne(lllcpe'!ecKOro lg E, TO ero ypo

B8Hb B npoqecce CD8Jl80Tepam!H llJ)8.KTR'l8CKll He W88/IJ!CH. 

TaKIDI OOpasOM, Cl18Jl80Tepa.IJllJ! OKBSll8Ma BIIJJ6118HH\lff lllt

yYHHOKOpJ)ElI'II pyuqall a,W,SK'I' ea 60JJI,llliJC Xp0111!'le C!UDIII H8CD8UB'IB

qeCKllWII sa6MGBalOUINI! JIOI'R.HX. 

Y'IIITIIBaJI .!10Ka3BHHYD C08JleOJJOrH'!8CKIINH Ha6Jllutellll/lllll B.!leH

TB'IHOCTL WH!CpolUI.IINaTa KIIP()TOBWC nelQ8p, llpil 8Jl8Jl.113e llOJIY'l8RHWC 

)l8IIHID( WO&HO rOBOpilTL HG 'l'OJII,KO O KBJ)CTOBO!l ll81Q8 pe "T8Tpil MrBH 

we", a B0001!(8 0 KapcTOBIIX ll81118J)8X aToro THDB , '!TO llOSBOJIJl8T pe. 

W8ll)l0B8T!, aTOT BHJl Kypopreoro Jle'l8HIIJ! K8K O)lllll Ha HOBWX, ll8!)

crreKTHBHHX H a44ieKTHBHIIX 118TO)l0B l!Y,l}'HOKOPJl8K(lllll y dOJJI,llliX 6po 

XHaJILHOA aCTWO!l, xpoHH'leCKOfl nseBIIOHHG!l B Xp01111'18CKBM 6poHXII-
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l1TOrl1 l1 IIEPCIIEKTI1Bhl HAYllHhlX l1CCJIE,Zl;OBAHI1Pi B OBJIACTI1 
CTIEJIEOTEP AI1l1l1 B r PY3l1HCKOPI CCP 

V■BBPHll,38, r. /\, 

3 lpy:l2HCKOD CCP U3y,laHl!e MlL,POK.lll!MaTa KtpcTOllliA nemep H 

ero Tepane3T!!qecKoro .ne9.cTBM naq2J1ocb c 1971 ro.na. Hcc.ne~oBa

Hrut D!)QllO,IULJU!Cb H!!CTIIT}'TOM KTI)OpT0.>10I'"dll fyJ3Hl! . Bi;l!BJl8Hll ,ne~

C':':Sy-=e (;:aKTO!)ll !J:i.,j)OR;JJJl!STa KSiJCTOBO!! m,maJ)ll , B TW 'i:!C.18: 

o!ICOKaJi RO~U8HTJ)!Ulil/i Jl8l'Kfil( aapoHOEOB, y-BeJl.llqe!IHaJl pe;.na.,Tl!B

HOC':'~ B03;zy:ca, D0:!ll:!8!1R8Jl K01!1'8HTpau!!Jl CO2 , Ha,1.aq3e B B03.JYX8 

aaJ)Oao.r.ea K8..1bllllJl, M!ll'fi.a/i B I'l!.!IPOKap6oHaTa, OTCy.'CTBH8 e,1,1epreROI 

I:!!!13-,8!!0, qT0 YRaJaRHIDl npupo.n,.,'lli; /l'.ai:Top Ona3b'1la8T illlpa-i8P.

¥.C8 TS!)e.D33TrrqacK08 .netcTBll8 Ha dOJII,!lblX d_;)On:G12J!I,F.On aCTM09, 

:".1IlEpTOn7.'i8CKO:l ll I''11JO:'Ol!3'l8CnOfi d0,123a!,ll, He:;-p:--Ltll:.x~:r;u1TO!)HO:! 

.naco;-0H:1ea, xpoF.aqec;;oll ll!i,ll!Jol!llef. 

:o::c3aliO, qTQ J1atrn6ad? 3)~Y.T ~Y~1CB.;1eH CTH!..,Y.i:.q:uHell m.t-

1:yn~mt c:!CT8J.'!li I rBnoceHc:1j2J~l38.lJ;a8~ 0,P!'2JO3~Ja B OT!-!0::!8S:U a.::.

r.e?ra!IOB :a HO!JJ2Jlll3aqllett pio.a od~eHHWC npo~eccoB. 

::; :').iyaru1 ouncaco 6Mee oGO KapcTO'.!lliX nemep II l!.l.eeTcJ! d0.>1b

:.a/i nepcnei!TaEa C!IIJ)OROI'> pa3Bi!Tl!J! cne,1eorepamm B Ha.net pecirJ:l

;1.:a;:e . 

l'py:3HHCK8J! CCP HCKJlll'IIIT8.11l,HO dorara i<YJIOPTHIIMH pecypcaMI! ' 

Kai< KJll!M8Tll'i8CKl!NII, Tai< ll daJI!iH8MOI'l!q8clU!MII. Ha CpaBHllT8.11l,HO 

H860J!!,mOD T8PJll!TOpil.l! , KOTOJ!Yll 3aHl!l4a8T pecnydJUIJ<a (70 T!IC , KB,M . ) 

lll481>TCJ! DOqTll BC8 TH!lll KJ!lll-AaTOB II dOJiee 2 T!IC. MBH8µlJU,H!IX IICTO'!

Hl!KOB pa3JIH'iHOI'O XH.'dll'i8CKOI'O COCTaBa, C 001!1111,1 l!X .nedl!TOM dOJ1ee 

120 Mil.JI. JI , B cyTRH . 

3a DOCJl8.IIHll8 1'0.1111 KYPOP'l'Hll8 pecypc11 l'py:lllH llOrIOJIHl!JlllCb HO

IIIIM np11po.nnw, Jl8'i86Hll!A cj)aKTOpo!,HIHKJ)O!<JIHU8Tc»A KSJlCTOBIIX ne111ap, 

OK8.3allll1IJ,ICJ! HCK/IIJ'll!T8JlbHO 3(MleKTl!BH1£>1 cpeJtCTBCH :Jpo\tB!Jw.J<TIIJUI ,Jl8-

'18HIIJ! H pea6I1Jll!TaJD41! p!IJt8. 3860Jl8BaHIII!. 

Hay,iemm T8pall8BTll'l8CKl!X CBOllCTB MIIKJ)OJ<JU!MaTa K8JlCTOBIIX ne

mep np8lUJJ8CTBOBaJ!ll Cll8Jl80JIOI'Hq8cKll8 HCCJl8JIOBalU!J! , npoBO)llll,lll8 MH

CTHTyrm I'eorpa\ll!IH AH ICCP no.n PYKOBOJtCTBW 3 .K . TllHTl!JI030Ba. 

Ha1160J1ee IIHT8HCIIBH118, OHCT8M8TH'l8CKll8 CD8Jl80J!Orll'i8CKH8 llC

CJl8JIOBaHM B I'py3Hll HaqaJIHcb c 1959 ro.na ll npo,nOllllallTCJ! B H8CTOJ!

Ule8 BJ)8MJ!, B Jl83YJILTaTe KOTOP!IX codpa!l dOI'8Tllll M8T8PllaJI , JCapaKT8-

Jlll8yoqKII YCJIOBllJ! ii /j)aKTOp!l ll811(8j)000pa30Bal!IIJ! , 110.1xI>OJIOr11'18CKl18 11 

lfl!311KO-I'80I'paqlll'l8CK118 qepr!I rOptlllX K8JlCTOIIIX UOJIOC~el! I'py,mn. 

Ha nepBOl,I 3Tall8 YJ<a3aHHllX HCCJl8JIOBaJU!ll (HaqaJIO ?0-11x I'OJIOB) 

6WIO ycTaJ!OBJl8HO, '!TO l'py:lllHCKaJ! CCP IICl(Jl.l)'{l!T8.11l,HO doraTa KapcTO

BU!ffl nemepawl , KO/lll'i8CTBO KOTOJ)llX npeBll!l!a8T 600, cpeJUJ l{OTOJ)llX 

BWU!Jl8110 MHOll8CTBO Kpyru!llX II ilCHJIJO'IIIT8Jll>HO Kpaonaux , aaCJlyMBar>

IIIIIX ocodoro BHHMaJIIIJI , K l!X 'illCJIY OTHOCffTCII 3HaM8HIITaJ! HoBoait,c>H

CKWI neutepa. 

B 3TOll-ll8 nepiI0.na dwm npoll8.118Hll UIIKp0KJ!lll4aTll'i8CKi18 IICCJ18)\0-

BaHHII H8KOTOp!iX KapcTOBWX neutep, Bli11BHllllll8 IIX ocodeHHOCTII. 

CpeJlll IJHKJ)OKJIIIM8Tll'18CKHX ocodeHHOCTel! KBJlCTOBUX ne111ep I'py-

31UI mwe BHIOJaJlll8 npaBJieKJIJI T!IIUl8 f!OK!l38T8JIH , K8K oqeHJ, B!!COKaJl 
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RESULTS AND PROSPECTS OF SPELEOTHERAPY IN THE GEORGIAN 

SOV !ET SOCIALIST REPUBLIC 

The study of carst cave microcl1nate in Geortila began 

from 1971. The i nvestigati ons were held by the Georgian 

Institute or Kurortology ard Physiotherapy. 

The na!n active factors or carst cave m!croclinate are 

high concentration of light aero!ons, Jroderate increased 

radioactivity ard carbon dioxide high concentration in cave 

air, existence of ca ard ~ aerosols ard absence of 

allergens. 

The abovenentloned natur al factor exerts a marked 

therapeutic effect on bronchial astna, hypertension. 

hypotension, neuroc irculatory dystonia ard chronic pneuroonia 

patients. 

Cart cave microclinate imrunost.irrulatory, 

hyposens!b!lizatory ard netabol1sm normalizatory effect was 
proved, thus caus1!"41 speleotherapy high efficiency. 

There are large perspectives or speleotherapy 

developmmt In our Republ 1c, because roore than 600 carst 

caves were descr ibed there. 

J;OHU8RTpe.illlJI JISI'KllX aapol!OHOB ne111ept1oro B03.!11Xa, H8CKOJ!l,l(0 now

meHH8J! pe,111!.a.RTIIBHOCTI, , HaJill'lll8 B B03,l(y)(8 83p030Jl811 KaJII,UllJ! , M!U'

HIIJ! 111'11)\j)OKap(SoHaTa, ll0Bl,1Cl8HH08 COJt8p&rufll8 yrJleKHCJIOI'O raaa, 

DOCTOJ!HH8J! cy6KOM,:,0pTHaJ! T81.1D8pa-rypa . 

He.ru!qtt8 Ta.ROl'O C0'18Ta.Rlll! KJIIIM8Tll'i8CKl!X M8M8HTOB, OC008HHO 

BllCOK8J! KOH118HTpauJUl J!8I'KIIX aapo!!OIIOB, llOCJIYl!Ul.l!O npe,IUIOCIIJIKOII, 

nody.1tH11D8tt Hae HCCJl8JtOBaTb BJll!JUll!8 Ml!Kp0KJ111l,18Ta H8J)CTOBllX ne1110p 

na (jOJll,JillX 6 p0HX1!8.1U,HOII aC'D,!Ol! . 

Ham audop H npoB8Jt8HIID Ta.RII.X llCCJl8)10BaHHII no.11KpeiI/IJ!JICl! a.Hald

H8CTHqecKl!IIH JtaHHllllR H8KOTOJ)llX 'IJl8HOB cneJ180JIOI'l!qecK11X 3KCll8AH

l.lllll, OTM8'1aBIIlllX llCKl!ll'lllT8.11l,RO dJ!ll.l'OTBOpH08 B1UIJ!Hl!8 Nl!Kj)OKJIIIMaTa 

K8JlCTOBIDC nemep Ha opraJ!U JtlixaHBJ! , OC008HHO Dpll HaJIH'!llll CIIMllTO

IIOB XJ)OHn'l80KOI'O IIX 3a6M8Bll.HIIJI ( dpoRXIITII) . 

Cn8J180TOpaD0BTllqeoKll8 HCCJl8Jt0Bal!llJ! dllJ!ll 11aq aT11 c 1973 ro.na. 

OHH I'JlaBHb'M o6pa30Y npoBOJij!JIIICb B Uxa/lTYdCKOll "E!IJ!Oll ne111epe" , a 

napa.M8Jll>Hll8 Ha6JIDJ18HIIJ! - B HoBO$HCJ<Ott ne111epe . 

Ha nepBOM 3Tane ll8y,lMOCb .nelicTBll8 Nl!Kp0HJ!l!MIITa Ka!)JTOBIU 

nemep Ha (jOJ!I,HllX dpoHXH8.1U,HOI! acruol!, <ITII IICCJl8)10Ba.Jlll/l B I9?9 I' , 

3!1ll8jJIIIIJlllCb 04><>JJ,1118Hll8"1 H 3alllllTOII KaJllll!AaTCKOll JIIIC08P'l'lll.lllll (H ,Jl. 

TapJCHl!IIIBWlll) , pesy.1U,TaT11 KOTOpoll KJ)aTKO CBOMTCII K CJ!8.JtYl)IQ8yY! 

0cHOBH!l8 llOKll3aT8JIII l!HKJ)OJ(JIHMaTa "BeJioll ll81118J)ll": T8Nnepary

pa B03JIYJ(a - I3,6-I4, 0°c ., a6COJll)Tff8J! 1\118llllOCTb - I0, 4-10, 5 r/M
3

, 

C0Jt8Jll8Hll8 cor 0 , 30-0, 40 o6% , paJtllaKTIIBHOOT!, B03,llyX.a - 2,l · IO-II 

- 5, 7•10-II 1<11/11. KOJlll'l8C'l'BO J18I'KIIX aapollOHOB odollX SHaKOB -

9 .000-!3 .000 CM3 

83jl030JIII! IIOHll KIW,UII/! - 0 , 02- 0 , CO wr/M3 

HORII NaI'IIIIJ! - 0 , 07- 0 , 08 wr/M3 

HOHll I'llJl1)0XapdoHaTa - 0,07-0, 09 wr/113 • 



34Jl,eKTl!BHOCTo l! M8TO.Jt}U(a CD8Jl80T8paJillll : 

a) CneJI80T8partJIJI B YMOBlllllC KBJ)CTOBOJ! ll8lQ8J)H JI!Wi8TCJI a(Jr

ip!KTHBHllM Jl8'!86HW,I CJ)e.ItCTllOt.1 B OTIIOW8Hall 6MI,HlilC 6pOHXllan&HOJl 

acTMoll . 

6) IJOK83aHHIIMII .IIIIJl CD8Jl80T8parutll J!BnJll7l'CJI 60Jll,ll!l8 l!Hql!K

UIIOHHO-aM8pl'l!'!8CKOl! q>O~Oll BCTM!I , DpellMY!ll8CTMHHO C Jl8l'KIIM II 

cpe.ItHeTJll!t8JIIDd T8'!8Hl!8M aa6M8BaHW!. 

B) OnTll!Jan&HOl! tl8TO,ll,lll(Oll cneneOTepamrn llllJl/!8TCJI 8Jt8,llll8B

HM 3-x '!IICOBaJI 3KCnO~IUl)l!I npe611Ballll/l B nemepe; Ha KYJJC Jl8'18-

HWI 20-25 Dp01.18JtYP. 

I') Hajlll.ey C Y.lly'll!J8B118M KJIJIBB'l8CKOI! KBpTllHll 3MM8BaBWI 

H86JUUtal)TCJI 6nal'OI!plUITllll8 C)tBlll'II CO CT0p0Hll ,WIIKWIJ! BH81Illl81'0 

.ItWGlBll.ll, Pll,lla 6llOXIIMB'!8CKHX DOK838T8J!Oli, H, '!TO OC008HHO npH

M8'18T8JloHO, H8CTYI!88T CHl!&8HH8 KO&HOJI pe8KTIIBHOCTll K CD8qK,IH

'18CKHM aM8p1'8llBM , '!TO CBlUJ.8T811LCTByeT O 1'11IlOC8HCl!6Ml!3Hpyi)

meu .1tel!cTBB11 WIKIJOKJ11W81'a Kapcroaol! nemepi 11a opratrnaM 6om.1rnx 

6poHXllan&HOl! aC'IMOl!. 

YKa3aHP.ll8 IICM8.lt0BaHHJI DOCJIYXIIJIB llay'!truM OOOCHOBaHll8111 

,Q,1lJ! oprau:13~ CD8Jl80T8pamlH DJlll 6poJL'Olan&HOll acTMe . B HaCTOJl

mee BpeMJI 3TOT Bl!Jl KYJ)OpTHOl'O Jl8'18HW! IIpoBO)lllTCJI Ha 6aae Uxan
ry6cKOl'O ljw!Hana IDIH J<YpopTMOl'IIII I'pyall.l!: B YMOBHJIX K8J)CTOBOJ! 

"Eenoll nemepu" KYJ)OpTa Uxa,nTy6o . 

Oco68HIIO 3qipeKTUBHOll C08Jl80T8partl!JI DpH 6poHlGlan&HOI! acT

M8 OK83an8Co B )t8TCKOM aoopacre, C Ha'!an&IIIIMll, H8Jta1!8K03anJ8.It

lllllMll cfx>pdaMH 3a6M8BaHWI , 0 '!81,! CBIUJ.8T8JloCTayDT HCM8.lt0BaHllJI 

0. H , lllaBHaJlll.lt38 • 

Ha BTO!)OM 3Tane Cll8Jl80T8paD8BTH'!8CKBX HCM8.ItOBaHIIU npe.11)18-

TOIJ HB6Juu\eliHJ! CJlyEWlH 60JII,ll!l8 l'II08pTOHH'!8CKOl! 6M83llbll. 

3TH IICCJl8)10BaHHJI Taro!8 DpoBO,JJ;IIJlllC!, B "Benol! 08Ul8pe" , Ha 6a-

38 Uxancy6eKOPO <fitJIIIAJIII HlIB J<YPOprMOP-,<H J'py-:m11 , C I9?4 r . ll 3a

B8IJJJ!lll!Co B I982 r. O-~,OJ:M}l8Hll8!' R 38llmTO!l KBH.Itll.ItaTCKOll .ItllCCepTa-

1.0lll UJ .C , llaBnJl8lllBllJlll). 

PeayllLTaTU Dp0B8.lt8HHIIX HCCJl8.ltOBaHlll! K]XiTl<O CBO)tJITCJI K M8-

.JJYDlll8~,Y: 

a) CneJieOTOpartJIJI - 3qJ.~KTllBHllll cnoco6 Jl8'!8HIIJI 60J11,HllX l'll

nepro11H'18CKOll 60JI83HI,I) C Jia6l!JloHO nOB!jl]CJIHll.',I apTepHan&HllM .ltallJI8-

Hll8M , H81160Jl88 BllpaR8Hllllli TepaneBT111JeCKHll 3qipeKT Ha6JUUta8TCJI 

upn Iii CTSJUHl aa6M8BaHIIJI. llo.It BJIHJIHl!OM Jl8'!8Hl!JI B YCJIOBIUU MIIK

poKJIIIM8Ta KBJ)CTOBOl! nemepi IIOl!Oi!llT8JloHlll! peaym,TaT Bll/lB1!8H y 

96, 9% 6M!,HWC C Iii I! 80,3% - - nJll! 11A CT8Jlll)1 l'llD8pTOHll'l8CKOl! 

60Jl83HH , 

6) YJIY'llll8Hll8 KJUUIH'l8CK0ll KapTl!Hll C0Dp0BOJU1118TCJI nMOllllT8Jll,

Hlllllll C)tBIU'aMl! CO CT0p0Hll 1'8MO.Itl!HaMIIKH, a IIN8HHO , CHll!l8Hll8M 06-

mero nepu,flepV.'18CKOl'O COCY.lll!CTOl'O C0llpoTHBJl811l!lI, HOp.iaJIH38U118ll 

uym,ca, C8PJt8'!HOro II y,1{8PHOl'O HH.It8KCOB , YJIY'llll8HBBM COKpaTHT811L

HOll ,WHKUllll NIIOKap)ta ll 6ROM8KTP8'18CK0ll SKTHBHOCTU Mllllll.111 ce:AAl(a, 

YJIY'!lll8Hll8M 3l(I' nOK83aT8Jl8JI. 

B) YJIY'lllla8TCJI ,WIIRIJ)IJI BH8mB8ro .IUlXaHIIJI, BllpallBDIIIIJ!Cll B yoo

JIH'l8HHII jl838pBHWC B03MOll!HOCT81! Jl8I'KIIX , YJIY'Dll8HHH K8'18CTB8B!IWC 

noKa3aT8Jlel! Jl8l'O'!HOJI B8HTHJIJIUIUI, HapacTam!H KOaifiI,Hull8HTa HCnOJU,-

30BaHHJI KHCJ10p0)ta, 

r) IJOCJl8 Ilp0B8A8HHOl! Cll8Jl80T8Jl8lll!H 118 )t)ll!T8J1!,Hllil nepHO.It 

CHl!aa8TCJI M8T80'1YBCTBHT8JII,HOCTo 60Jll,HWC, '!TO IIJ)HBO.llllT H 3Ha'l'.II

T8J1!,HCNY yp;!X8HHI> ll OCJ1a6Jle1111D Y IIHX M8T80fl8TOJIOI'll'l8CKHX peSK

Ullll, 

.11) OpAHOKpaTHM TpeX'!aCOBaJI CD8Jl00DIJOI.18.ItYJ)a nMOllllT8JloHO 

CK83llB88TCJI KSK Ha ,WBRUIIH KpoBoo6pameHW!, TSK ll .llllxaHH/1, 
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llCKJlll'IIIT8JII,RO 6Jia!'OrrpHJ!THOII OK83aJiaCI, cneJieOTe palillJI llpil 

l'HnOTOHH'!8CKHJC COCTOJIHllJIX (nepBB'IHM l'HllOTOHW! , l'HITOTOHll'l8CKM 

60JI83tu,) , Kru< IIOK83a.11l! Ha6J11Ut8HHJI, KYJlC cneJI80T8pan8BTH'!8CKl\X 

rrpoue.l(yp Bll3llB88T y THKHX 60Jll,l!llX He TOIILKO YJIY'llll8Hll8 KJll!Hll'l8C

KOli KapTHHII aa6M8BaHIIJI , no ll HOIJ48Jlll38Ullll Pll,1lll reMO.ItllH8MU'l8C

KIIX II 6UOXHMll'!8CKHJC nOK838T8J18ll, Ha )'R83aHH!ll! cnoco6 Jl8'18HW! 

l'HnOTOHll'!8CKOl! 6M8311H BllJIHHO 8BTOJ)CK08 CBll8);8T8,U.CTBO (aBTOpj : 

r . A . YIIIB8pn.ll.38 , H . M.XaTllauBlil!H , 11 . Jl. Tapxuunml!Jll!) , 

IJOK838JIIIJI K cneneo,•epanmI 381d8THO paclDllplUll!C!, TIOCJJ8 Toro , 

KOr.Ita 611JIO YCTaHOBJl8fiO IUIHHH'leCKHMH H 3KCTI8pl!M8HTaJU,tlllM11 llCM8-

.ItOBaHHJIMH , '!TO MHKpoKJIJDlaT Kllj)CTOBOJ! n811!8Pl OK83!1B88T Bllpa!18H

H08 1.18Jl86H08 .It8llCTBB8 aa 60Jl!,llll){ H8Bp030ld , ll , B '!aCTROCTII , Ha 

60/ILl!llX Hellpo-Ull.PKYJIJITOJ)l!OI! .ll.HCTOHH8ll (H . M.XsTHalllllHJ!l!) • 

HomDJ 3TamJM B ll3Y'!8HHII T8pan8BTll'!8CKOro .It81lCTBWi MHKpoKJlll

MaTa Kaj)CTOBOI! nemepi JIBJIJll7l'CJI lll,\"IYHOJIOI'll'!8CKR8 HCM8,ll0B8HIIJI Y 

60JII,ff!IX 6poHXHan&HOa acruoll , Ha'!aTH8 B I980 I', ll ocfJ<>]lllJl8HHll8 B 

BIIJl8 K8JUUI.ItaTCKOll Jt)ICCepTIIUIUl B I986 I'. (I' .A. 'lilKBallIBIIJIH) , 

Pe3ym,TaTU aTHX IICCJ18.ItOBaRHI! CBO;UITCJI K CJl8JtYl)(J!8fAY: 

a) CneJI80T8paru!JI 0Ka3!1B88T BUpaK!lHH08 llMMYHOKOpj)8l'llpyrlll!88 

A8llCTBll8 Ha 60J11,HliX 6pOHXllan&HOll acniol!. 

6) IJO.It BJIHJlllll8M CII8Jl80T8pamm npoHCXO,!UIT B03paCTaHH8 KOJIH

'18CTB8HHOl'O C0.ll8p:!UIHWI T- II ~UllTOB B nepn(!lej)l!'l8CKOll Kpo

BH ; Yll8Jlll'l8HH8 ,WHKUIIOHan&HOll CDOCOOHOCTH B--rllll,q>OUIITOB, '!TO ll!,l

j:.8lla8TCJI B HO?!aJ11138UIIII YIJOBWI CllBOpoTO'!llllX ll1!MYHOrJio6yJlllilOB; 

YCHJl8HH8 qru'OUIITllpylJll{0l! aKTIIBJIOCTII JI81!i<OUIITOB, KOTOpoe npOllllJl/!-

8TCJI B B03paCTaHHII (!lerOUIITaJ)IIOl'O 'IHCJl8 H ~OUIIT8pil01'0 llll.ll8KC8, 

B) C11eJ180T8palIIIJI BU3!1Ba8T ranoceuc116HJ111JIIPYD111!l! atI,eKT,'!TO 

Bllpa&a8TCJI B Cllllll8HHII KOHI.18HTpa!llll! o61l!81'0 j} - EB Cl1B0p0TK8 

Kp0Bll H }'M8Hblll8HHH KOllHOll P8aKW!ll 118 l'"dCTSMIIH , 

Eonoo n03.!tHIIMll 11cCJ18.ItOB8.llHJ< (0.1! ,lllamtllBll.lt38, 11.Jl. Tapx111mu111-

J111, 3 . i!.fy68Jla.It38, 1988) 6wrn YCTIIHOBJl8Hll H0KOT0Jlll8 oco68HHOCTB 

P8MUIIII llMMYHHOll CIICT8Mll y .It8Tel! K B3p0CJlllX npll llllq>8KU110HHO-aJI

J18!)l'll'l8CKOl! ll aTOill1'10CKOfi q>Oj'.1J8 6pOHXHan&ROl! aCTMll , '!TO MO!WT 

CJly,;Ql~L Hay'!H'-JM o60CHOBaH:18M P,JIJI 60Jl08 .Itllqq,epeHUIIIJOBaHHOl'O IIC

nOJl!,30BaHIIJI YKa3auuoro np,!po.ItHoro ne11e611oro !J!al<Topa npn paall!lx 

q,Opdax AaHHOH naTOJIOl'IIH. 

Cyi.t&llpyll nMY'{8HHll8 .ltllnllll8 rAOl!l!O 38KJIJO'!UTb , '!TO MHKpOKJIII

IIBT K8J)CTOB!IX 1181ll8P JIBJUl8TCJI 31fxpeKTl!BlfllM CJ)8ACTBOl4 T8paJil1H II B?O 

pll'IHOl! Ilpoql!JIHKTIIKH p,ma 3a60JieBamd!. 

MHororpaHHOCTo Jl8'!06HO-llpoq!KJ!aKTH'!8CKOro Ael!CTBHJI YK83aHHO

ro npapoJtHoro 4al<Topa, no 11ame1JY 11111eHH1>, o6ycno1111eua CJl8JtY!XllllMII 

Tp0Mll OC008HHOCT/ll&H ero BJIHJIIIHJI Ha opl'a!-;J!3M '!8JIOB8K8: 

a) llpoBCXO.ItllT HOj'.ld8JIH3IIUIIJI P8HKTlUIIIOCTB 0P!'Sll.ll3Ma, l'IUIOC8H

CH6llJIH3811HJI, CHlliit8Hl!8 UOB!lll8HHOI! ero qyBCTBHT8JloHOCTH K Cll8Ull'1H

'18CKIIM H 11ecneU11ipt'l8CKllll <pll3ll'l8CKHM II XIIMH'!8C!U!ll J)83)ij)8.m!T8JIJIM, 

'!TO npHBO.ItBT K YJIY'!lll8HIII) KJlllllH'l0CKOI! KaJ)l'IIHll T8X aa6M8BaBHl!, 

llpll KOTOpjX 8.JIJl8!)l'HJI IU'pa0T B8JIYUIYI) pOJio , 

6) BoJpaCT88T 8KTHBHOCTo lll~d}'HHOll CI\CT8W , '!TO conpoBOll,l\88T

CJI noBlilllenneM ycTolNHaocra oprau113Ma K paaj)IH'!IIW 1111(!leKl.llml-

B) YJIY'llllam'CJI pa3JIH'!Hll0 o6M8HH!18 npoueccu, IJTO T!1Kll8 Hrpa-

0T B8Jlllj'l) pOJio B o6paTH(M p83BHTWI naTMOrnqecKOl'O np0Jl8CCa. 

Y'l'.IIT!lBaJI Blllll8)'R838HHll8 oco6eHHOCTH .It8ttCTBl!I! MllKI)OMllMaTa 

KSJ)CTOBWC nemep 118 op!'atrn3M '!0JIOB8Ka, MO.lU!O 3Ha'l'.IIT8JII,HO paclDII

PIITb llOK83aHH/I npBM0H8HllJI 3TOro IIJ)HIJO.ItHOro ~eqe6HOl'O 4al<Topa. 

llOCKOIILKO I'pyaW! BCKJIIJ'IIIT811LHO 6o!'aT8 KSJ)CTOB!IMl! 11emepa

hlll, l!M81>TCJI BC8 OCHOBaHWI .IIIIJl WHpoKoro paJBHTIIJI CD8Jl80T8pam!.1[ 

B I'py311HCKOll CCP. 



HEKOTOPhIE OCOBEHHOCTH PEJICHMA B OKJII03A M'-IHillT A 

ZlVBlUI HCJ<MJll, BHl<TOP . HHnD\IRXH H, ANape:R - PB'3BAH, BnaQHMKP - ■VnHK, Ha.Ta.II - ■IUIXOBA, llap,cca 

Kpynaelllld K8pcTOBllll MC!OqHRK CCCP - BOKJIIJB ll'IIIIITB (Q cp , ■ 
9 . 5 1<16 ,11 / c , Q wax= 197 ~6.11/0) p&CROl!OlltlH He mHOII CMOHe 
6aw6cxoro ,cpe6!8 (3.KaBK88),I RBnROTCR ~81U,H611 06ll80Thll RJIT8HNR 
paarpy3KH K8pcTOBOII BOAOHOCHOII CHCT611H CHellH8R~elllllHHOro-XllncTa
"qll8T8, Do peaynhT8T611 p&llHIIIWX H86111J,116HMII 1985-1987 r . r. YCT8-
H011118llll KOppenlll(HOHHl,le 38IINCl!JIOCTK 118:IJIY 8TIIOC~pllll11H OC8)lK811K, 
paCXOAOll , T611R6paTypoll IIOJl)i I B03/IYXB , XJUIKQ8CKIII 000!81011 I 
IIKHepenHBBUNell DO)l86IIHl,IX BOA; paccqKTBH8 KBPCTOIIBR ~6HYABIUIR. 

((pynHOHIBKH l!EpCTOBWi HCTOqH!!!( r;~~J' - B0K11J)3 J QHl!ITa(Q cp:9 . 5 

u3 
/c , Q uax=I97 113 /c) pacnonoaeu Ha llZHOII CK nose Ea116cKoro wac

CHBB(KaBKaa) ~ RB11R67CR HHXHIIII 8B6HOII Mqll!JJTIIHCKOII KapCTOBOII B0-

,llOHOCHOII CIICT61W(KBC) ,11peu1pyxi•ell }4j; 061Jlero CTOKa 6a1,16cKoro 

ll8CCIIB8 C MO!!B,llW 170 KU2( I,3 ) . 

3an8,llHBR BeTBh aTon KBC, BKllll'IBlllllBR ne1J1ep1,1 ':uexuaR-Wexeuuoro 

( - 1370 u ) , KaHhOH(- 320 u),110XJ11l31,1 1 3CT8Benny B AO/IIIHe p .JCHRCT8 

(AOK888H0 VH,llllKBTOpHlll,I II ODhlTBUH 1986-1988 rr. - I, 2, ~ ) :1 BOCTOQ

H8R '180Tb CVCT611hl , BKJillqaJ)IIIIR nel(epy Hanpa rny6vnon 970 11(1101<a-

88HO MHAVH8TOpl!lillV 0Dl,IT8UH 1988 r.) K, 0'18BHAHO , R61Jl6Phl CT)'AeHqec

KBH(-:560 11),0NOHepcxan(-815 11) w BeOOHIIRR(- 550 11),1111eeT 061llll 

~Kye paarpyaxN - BOK11J)3 Uq•aT8.llaxCIM4Jl~HaH awnnWTY)IO KBC -

2345 I.I , Cylill8pHBR Dp0TRJl'.6HHOC'l'h - He llBHee 75000 u. 

8 H8CTOR~8R pa60Te 06061Jl6Hli peaynhTBTli CT8TliCTll'l8CKOII o6pa-

601'111 AlllillliX peaKUHl,IX H86J111AeB■R(paoxoi,, ,xu11wqecKBR COCT8B, T8ll

nepaTypa,pH)H8 BOK11ll86 llqwmTa B nepMOA c 1968 no 1988 rr . 

np1 o6pa60TKe 6bJJIW wcnonbsOBBHl,I C116JtY))~le ~l'.IIYJihl : 

6.,. =it,!,~ .:z-;' - v-
0 

b.i = 'i'l.-f 

V.i = ::z tOO 

,Ii ;r H/4) ~ .X r ~ 6 % 

PesynhTBTll CT8TICTW'18CKOA o6pe60TKI npw1e11en1,1 B Ta6n1ue l. 

Ta6n111a I 

-;'t'lTl,I CT8TICTll'l8CKOR o6pa60TKH OCHOBHla napaueTpOB 

BOKJIIJ88 WqeTa 

I I napawe,•p11 G.x ~ 

---'--
PaoxoA, t?, u3 /e 7 .113 0 , 607 

W•uepa11na111n , 

ll,wr/11 203,9 2.63 

TeunepaTJP8 , t, c0 9 . 7 0,1'11 

pH 7.~2 a.ore 

i - cpeJ1.Beap■~nneexoe a1Rl'i&u1e ; 

6.r - Op8J1.B~K118J!pauqeH08 ODJIOHeH■e; 
V - KOe~IIIUIBHf 1ap1aun; 

8.0 

I.3 

I.~ 

0,2 

I ,./1 XH ····· A xa 

6 , 114 • • • •••• 8 . ~3 

199.6 ...... 208 . 2 

9.5 ...... 9 . 9 

7. 39 ...... 7. 45 

,./lzH/11) - HDJIIII I Bepx111A A0B6PH6llh!llla np8)16lll,I, 
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SOLiE PCCULIAIII·aBS or VA~CLU~i: • CIIW:iTA R3GiiJs 

Laraest karat spring of the USSR - veucluse llcbishta 
(9.5 #s,max - 197 cub.m per s) is located on south slope of 
Beybsldj ri~e (1',Caucasus) . It is re110te drainage sone of karat 
water syate11 Sniezhnaja41ezhonnogo-ndpsta-Mcbiabta, On results 
of regiae observations during 1985-1987 years correspondences 
between atmosphere precipitation,diacbarge , water and air teape
ratures ,chellical composition &Od ■ineralization of underground 
waters are determined; karat denudation is calculated. 

XBpe!(Tep pacnpei,,eneHBR rMAPOXHlll!'leCKIIX napaueTpoB BOK111l88 

W'll!mT8 noxaaauhl Ha puc . I , 2 . 

Ila T86nwl(l,I l BH)IHO , 'l'l'O H81160JIHll6 ~TyBl(Hil xapSKTepHl,I )lnR 

JJ8CX0)18 HCTO'IHl!K8(K08aHl(lleHT B8pM8l(HW 8",.) , 8TO CBR38HO , Bll)IHliO , 

C '167KOa aaBKCIUOCThl) pacxo11a OT 871100,l}epHO~ l!H~IJIHpa!lHI , TBK 

K!ll( )lnR pa~OHa ICC118,ll0B8HHR XBpa!(TepHO 11epe,llOB8HH6 11peaayqattHO 

061nDHliX 008,llKOB C 38Cyw!HBIAIH nepMO)IBUI. 

CpaBHIT8JlhHO H860nhCl8H CT8R8Hh 1!8116H'IIIBOCTll IIHH6pa11H38l(W~ 

BOA ~CT0'1Hl!K8 o6DRCHR8TCH cwemaHHWI THflOU DHTBHIIR - KOHA8HC8UW

OHHO-IIH~IIH0HHO- HH~H11hTpaU10HHWI I KOl',ll8 O'IBl'W HH•~l(IOJill oro 

DKTBHHR pa; nonarSJJTCR ua pa3111il( paCC!ORHURX II BllCOTax.8TO onpe-
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Pqc.,? ,Ll,tu;D,;z,epeNqqa/16Ha'7 u {,(Nll7erpa/16N0-17 ,...,,,., -

d61e paca,oede/le;.;«<1 MuNe,oa.,,,,..;a-4<1<1 6"oo't,1 
Ka,ocmodoro GtC/7?0<.tHUKCf ./'?<-'UL,(,(/7Ja ,"'1'958- 1'986rr.) 

)leruteT pa3H08 Bpe11R )l06eraHHR H"H8l!O:&eHHR" ;;pyr H8 Jtpyra naBO;:(

KOBbtC BO)l, 

Ul\eHKa T8CH0Tli CBR3H napa11eTpOB 61il!a npoBepeHa a1<cnep1111eHT8llil,• 

Hlill n;rre11 no 118TOJlY H8l!ll8HJ,IIIIX KBa,JlpaTOB , 

911cnep101eHT8llbHW1 n)"le11 no)lo6pauo cl!eAYJJQee ypaBueu11e c Hal!

<lom,cell TeCHOTOl! 0BR31l lll!Hepan11aal\Hl! H pacxoJta( pHC, 3) 

II= 165.0I + ~2•43 

Q 

C K03<lJWll\l!8HTOII KOppelUII\Hl!r = 0.6II. 

Paa<lpoc ToqeK(psc.4),0TpaaaDQIIX aaBHCHIIOC,I, IIHHepan11aauHH(U) 

H TellfiepaTypu( t: Jue nosBOnReT rpawnqecKnu nyre11 onpe11en11TI> xa

paKTep CBR3B,AR8lll!Tl=118CKH8 pacqeTli n0Kasa,1u oqeuL cna<lyD CBR3L, 

OflllC1iB88llyD ypaBH8Hl!811 i,I = 87, 72 t - 638,6 C K08~lll\ll8HTOII KO

ppelUll\l!llr: 0,201. 

no IOHHOlly COOTBBY H8l!60nee T8CH8R CBRSI, 11e,Qy lll!H8pallll881\M8ll 

ll CO)lepaauue11 JIOHOB ca2+ H HCOB - (pl!c,5,6) . ffJll!O Blipall611R8R npR-

110llHH8888H 88Bl!CIQIOCTI, OnllCUBaeTCR ypaBH6HlllUIK : 

II= 107,37 + 2.lj(J Ca r 0.684 

II = 9 . 27 + I.34 w.:u8 r 0,864 

l!OH!i ea2+ 11 HCOS - RBllRDTCR onpe)IMRDII!IIIII B 4i<J!Mllp0BaHl!ll J:IQll!

qecKOl'O COC'l8B8 BO/I ICTOQHJIJ(8 , 

ABSnn CBRBll ll811J1.Y lll!H8pall1881\l!8ll ll AP)Tllllll OCHOBBlillll llOHlllll 

(lip 2+, Ha++ K+, Jo~-,a:' -)no11asan O'leui, cna61Jl BaBIICIOIOCTl> c 

HllBKlllll K08~lllllf8HT811■ KOppenfll\D, 

Pac'leT K8PCT0B0A A8Hy)lal\KI KBC npOBO)IYncs no ua116onee nonHllll 

Jt8HH!ill ua6lll),!18HIIA aa 1985-1986 rr,(Ta<ln111a 2) . Elilla npllHRTa cne-
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I. Ha 0CHOB8Hl!I! eae)IHeBHIIX Ha6JID)l6Hi!il pacxO)la lC'.<OQHl!Ka MQl!CI

Ta onpe)lenseTCR cpe)IHee aHaQeHHe Q(118/c) . 

2 .no ypaBH6Hl!Jl II = !85.0I + 85•43 onpe)l6l!R6TCR Cpe)IHRR IIHHe-
Q 

pa11H88UHR BO)III ll{wr/nJ. 

3.Ha OCHOBBHHH IIHOrMeTHMX )18HHIIX Jl8CCQIITMB6118Cb cpe)IHRR B6-

Jtl!QHH8 UHH6pal!H88UHH 8TIIOC~6PHIIX OCEl,ZlKOB ij8Tll(11r/n). 

4.0npe)lel!RJICR npupocT IIIIHepan11aaqm1 B He)lpax 6s116Cl(OrO IIBCCH

Ba a 11 '= II - LIBTII (11r/n). 

' 5.Y.iHoa:eH11e11 Ha KOa®uqueHT 0.64 onpe)lenena pact1eTHaR 4 I.I 

lllr/n). npH STOii ttco; nepeBO)IHTCR B 1J0p11y cua2- . 

6 . 0npe11enReTCR SHBQeHue R,= Q-<1l (Q ,118/ c ;,1 U,r/118). 

7 . 0npe)lel!R6TCR BliHOC IIHHepanbHWC B6!16CTB Ha ll8CCIIBS V (T). 

8 . 0npe)l8l!R6TCR BliHOC IIIIHepal!l'>HIIX se~eCTB HS 113CCHBS V (Ila) , 

)16116HH811 V (T) HS. o<Si.ellHlill B8C H8B6CTHRK8(2.7 T/118 ) . 

Cyuuapublll BliHOC paCTBOpeHHWC Be~eCTB HS KBC COCTBBHII a I985r. 

9.827 TliC , 118 ,B I966 rOA] - 7.648 TliC.118 • 

AH8l!H8 T86l!Hl\bl 2 CBH)l8T8llbCTByeT O 8HaQHT8llbHIIX KOJte6aHHRl( 

ll6CRQIU,ll( 8Hat1eHHa BliHOC8 paCTBOpeHHIIX Be~eCTB,Cpe)IH6116CRQHMa BY

HOC aa 1985-1986 rr. COCT8BHII 728 11
8 .A6CO/!llTHMe llllKCIIIIY11li, I\OCTll

raJJ1:1He I200-I300 113 npinO)IHTCR Ha nepHOJI aeceHHero CHeroTaRHHR 

(anpenb-HJJHb B !985 ro11y H anpenb-llllll B I986 ro)ly) .A6COJIDTHlill 

. ltlllKIIJII ua6JID)l8l!CR B aarycTe I985 ro)la( 381. 4 11
8

) 11 B C6HTR6pe 

!986 ro,11a(323. 7 118 ).BenH'IHHa 118CR'IHOro llliHOCa COCT8Bl!R6T 3.9-

!5. l;o OT r0,1\0BOro. 

no ceaOHall BliHOC !llCfipe)lenReTCR CpBBHHT6llbHO ?1BH0116PHO: 42;:, 

BliHOCa npMX0,1\l!TCR Ha Tennbll!,58% - H8 XOIIO)IHYJI nepH0,1\, 

Ta6n11ua 2 

Pact1eT napaweTpOB KapcTOBOll )leHy;z!BUHH INi!TJTHHCaOll KBC 

l!IITEPATYPA 

I.JlY!ilUUICKli0,B.H.,KJlllllEHKO,B.H.,BAXPYIJEB, 6.A,,PE8BAH,B.Jl.:Ko11n

neKcH11e uapcTonoro-cneneonorut1ecK11e 11ccne11oaa

HHB II OXpaHa reonorut1eCKOl1 Cpe,1\li 3an8,IIHOro KaB• 

Kaaa.CO'IH,!987, c.98-IOl . 

2. PE3BAH ,B.Jl. ,KllCEilEB, B.S, :YullKanbHlie cneneorH,11pOrpa,b11t1ecK118 RB

neHIIR San8,11Horo KaBKaaa - KapCTOBue acTaBennu 

llecsu!Q , 11a /c 
rO)I I 

R,, I V , T 

r/c I 

592 

I 2I.4t, 

n 23.86 

W 20.97 

IY 42 . GG 

Y 50.90 

YI 42.50 

Yll 32,39 

Ylll 11.91 

lX 15.67 

X 17.55 

XI 31.9! 

xn 26 .97 

19tl5 

l 15. 52 

n 23.56 

Iii 2!.47 

IY 40.20 

Y 4I. IO 

YI 20, 3'+ 

Yn 15.23 

Yil 11.07 

lX 9.01 

X I0.46 

XI 19.68 

XII 28. 16 

!986 

596 I29 467 296 

592 I63 429 274 

593 lbO 413 265 

573 156 4I7 267 

570 192 377 242 

574 147 428 273 

560 207 373 23S 

619 I50 469 30! 

619 114 505 323 

599 126 474 303 

58I I41 440 282 

588 I26 '162 296 

605 129 476 304 

590 !62 428 274 

594 180 414 264 

574 156 418 267 

573 !92 382 244 

598 147 450 287 

608 207 401 256 

625 150 475 303 

640 II4 526 336 

633 126 507 324 

602 141 462 295 

584 I26 458 293 

2II5 I863. 9 

2I6I 1788. 0 

!841 2561.2 

3'+30 2963.4 

4!05 3657. 2 

3863 3337 . 5 

2568 2289.2 

II92 !029.8 

1639 1416 .o 
1770 1587.I 

2982 2576.5 

2632 2348.7 

3029tl 29807.2 

1574 1399. 0 

2I39 1683.4 

ISSI 1690.6 

35S5 3097.4 

3347 2978.0 

1934 1672.I 

!257 II30.6 

ll20 1358. 9 

IOI2 674.2 

II21 !010,9 

1902 !643. 5 

3552 2472.5 

27976 23483.8 

697. 8 

661.4 

613 . 7 

!097 .5 

1773. 5 

1236.2 

847 . 9 

381.4 

608 . 2 

567. b 

954. 2 

tl69 . 8 

1II99.2 

5!8.2 

623.4 

626.0 

II47. l 

II02. 3 

620.l 

4!9 . 0 

369.l 

323.7 

374.4 

608.7 

915,7 

tl563.4 

rpys1m. npo6r.e1CJ uayqeuun, aKoiioruu H oxpaH11 ne

i.ep.Kuea, !987,c.90-92. 

3. Tlll!Tllh030B,S.K. :noAaewHYn KapcT rpya1m .!lpo6ne1111 cneneonor1m 

rpya1rn. T6un11c11 :WeQu11epe6a, !965, c . 24- 25. 

4. TIIHTllJi030B,3 .K. ,PE3BAH ,B.Jl. , .l!YlilHUICKllJ,B.H. ,i(Jlf!Jl11YH,A.B. :Cne

neonoruqecuue II rl!)lponoruqacu11e oco6eHHOCTB 

6a116cKoro 11acc1111a.Coo6qeHHR AKa;ie111111 uayu rpy

suucKOll CCP, 127,:8, 1987,c. 569-572. 

l!YliJIA.HCKllll, Bm<TOp 

cr,cP , 333017,Cl!ll~pononb 

yi1.~pyuae 43/2,K».66 

PE3BAH, B11A)lll.,IIP 

C0CP,354348,Coqu-A-348 

~peBaHCKII~ nep. II-A ,KB.7 



TPHl(UATb JIET COBET CKOP'I TEXHH\JECKOP'I CITEJIEOJIOPHH 

BHT4HH, AHnpeR 4 PE38AH, BnanHHHP 

B AOKDBAe<ISoOmeHH OCHOBHHe peaynLTBTY A8RTenLHOCTH cneneonoroa 
CCCP aa 30 ner (1958-1988 r.r.J,Cocrasneua xpoHRKB Baanel!llHX 
cneneonoruqecKHX COC5YTKA ,11eponp1111THA K peaynLTBTOB HccneAOB8HHA, 
npeACT8BnR[)l!8R coOoA ynopR,llOQ8HHYA no roABII HaOop coo6~8HHA oO 
3KCD8AHUHRX,nOXOABX, CellHHBpax,■KOnax,cnerax,ooae~aHHRX,KOH$e
peHUHRX H APYrHX 11eponpHRTHRX,Ull8llllHX 118aAYH8pOAH08,BC8COD3H08 
H perDOHBnLH08 3H8Q8HHe . 

llYAeneHH 6 8T8DOB B PBSBHTKH COBeTCKOA 11T8XHHQ8CKOA" cne11eo
norDD.Pecc11orpeHH ocoOeHHOCTK opr8Hft38UKOHHHX ~OPll , TBKTHK8 ,CH8pR
aeHH8 ,TeXHKKB,Cpe~crBa U8HeoOecneqeHUR H8 K8aAOII 5Tane , o0ecneqffB
DH8 poor peaynLTBTOB B B8PTHKBnLHOA cne11eonorH0: 
1958-1964 r.r. - 260 11 - n, YonoAe'IIIIBR, KPYII; 
1965-1%9 r.r. - 500 11 - n.HaaapOBCK8R,K8BK83; 
1970-1974 r.r. - 700 11 - n.CH8aH8R,KBBK88; 
1975-1977 r.r. - 990 11 - n,KH8BCK8R CpeABRR Aaun; 
1978-1983 r.r . -1370 11 - n.CeeaHan'..'.ileaeauoro,KaBKaa; 
1984-1988 r.r. -1508 11 - n.B.DaHTDXHHB,KaBK83. 

B HCTOpllll CDOpTIIEllofl (T8XIIIIQ8CKOA) cneneonol'lll! B CCCP !!H,11.8-

JI/IIITCII cnBJJ;YDI!ll8 8T811H C xapaKTepl!HMl! OC06e!DlOOTRMH T8JnlllKll,TBK

THKIJ,CH8pimBRHll,Cp8ACTB 11118Heo6ecneqel!l!Jl,o6yCJIOBIU!llll!l,IH poCT pe

sym,ra,oe B nepsyD oqepe,ltl, B eepTHK8111,HOfl cneneonoI'l!H:° 

I aran - l95&-l964•rr. - 260 M (newepa MonoAellll8Jl,l(p!iM ); 

n aran • 1965-1969 rr. - 500 M (Hesapo.ecKSJI,Kal!Kas); 

W a,an • 1970-1974 rr. - 700 11 (Cue1111BH, Kal!KBS); 

IYa,an - 1975-1977 rr. - 990 M (IO!eecKSJI,Cpe,IOIIIII Aallll); 

Y a ran - 1978-1983 rr. -1370 11 ( Cue1111ast-Mea:e!Dloro, Ka.e1<as); 

Yia,an - 1984-1988 rr. -1500 M (B.IlaHT11XHJ1a,Kaa1<as). 

llepeHII 9T8n (1958-1964 rr.): CT8HOBn8HH8 opraHHSIII.lllO!lll!a 

topM,HCCn8AOl!811H8 OTHOCKT8111,HO aerny6011HX Cyxlllt n811l8P l(pYMa C 

'dKl!IIMYIIOM CH8pim8HKR, TeXIIHK8 ABJX onop: Jl8C'f!IIIU8 H CTp8XOB0'{88S! 

eepel!K8, OOT8Bn81D18 88 OTBecax C'l'pB:xyDI!l!X, H8B8CJ(8 88 8CT8C'l'B8111Ille 

onopH.0TKpY'l'Kll.1!PJ!Ml lonropy1<oacl!IU! M8CCHB - ne111ep~ AaepKB81!8 

(-I46 N) H llpo.ean (-104 M);AA-lleTpH: Kac1<8,DJ!all (-246 u),l<aMHenaA

H8H (-105 M),Kapa6K: MHpa (-135 M),MonoAeml8S! (-260 M),I'l!OSAen

KOro (-190 M) ,Kapa-l,ly_038 (-I30 M) ,lfapa6Kl!CK8S!-3 (-126 M) - l(p!iMC

l<He cneneonom,py11oao.t111T8111, B.H.Jl.y6nJmcKRli (Cl!J4eponOJ1J,); .Ee6y

raHcKll1! MBCCHB: .Ee6yraacKast (-103) - MOCKOBC!Gle cneneonom,B.B, 

11nllXHll.,!!a,!!K§.8l HoaoaqlOHCJ<ast (-139 u,3,K.'l'BHTl!JI0801!,T6HJIIICH),Tl<K-

6yJia-Jlseapyna (•215 M,B.I'a6enamB~Baxyw,H .EerpaTl!OHH (-130., 

T.3.l<ilJ<HBASe,T6l!JIIICH).QH&HRLl TopreWIIHCK8H (-170 M,H.ll.~peMOB, 

Kp80HOJIJlCK).MeponpllJl'l'll/l: l BcecoroHHll cneT cneJieonoroa (aarycT 

1962 r,l(pYM,All-lleTpK, !IO '{eJI. ,B.B.KlrllXIIH ,B.H.Jl.ycSnmicl!HA ) ; l Bce

COIX3H8JI cneneoa1<cne,llHllllJ! ( aarycT 1962 r.,l(pYM,lonropy1<oacm 

N8CCHB,B.B.Mimxmr,B.H.Jl.y6nmtom); I Bcecommrl! CeMllllBp pyKOB0,1(11-

TeJieA cneneoceK!Ull! ( MBPT 1963 r.,C!!ep.1111oacK8SI o6naC'1'J,,30 'leJI., 

B,B,KlrllXHll); l Bcecoromll! c6op IIIIBADJKX KHoTpynopo&-eneJieonorol! 

(IIIlJ!l, l963,l(pw,Kapa6H,20 qen.,B.H.Jl.y6nJmcKl!ll,Cm4eponOJ11,,B,C. 

Koree, Cel!aOTOilOJll,), BB KOTOptt.1 6wlH : HCCJI8A098Hli nemepy BHsoBCKast 

(-126 w),YOHBCTYpJ.-'loKpaK (-150 1,1),Kapa6KflcR8Sl-2 (-109 w),Kapa-

611gcKast-l (-IO? u),Ilp$oroHast (-135 M);Bcecorollllll c6op 11118~ 

HRCTpyKTOpOI! ODeJI80TypKSMB (IIIlJ!l, 1964 r,IJl:mrl! YpaJI, 27 'leJI. ,D.R. 

!06aao.e,CaepJ1,110l!CR,P,H,Ca~,MocKl!8); y1111cTBe a p860,e I (~eapaiu, 

1959 r),ll (9npe11L 1960 r) Km (9npaiu, 1961 r) Meuywoa 1,1ea:;u;y.ee-

593 

'l'HIRT"f YBAHS OF SOVIET C11VlllG 

Main results of soviet cavers activity during 30 years 
,1958-1988) are generaliud, The chronicle of most illportant 
~peleological expeditions,meetings,educstional courses, 
conferences , congreses,etc . are compiled. There are 6 stages 
in the development of soviet caving with own peculiarities of 
organizational forms,logistics, technique,equipment and other 
aspects led up to new results in vertical caves• 
1958-1964 260 m - Molodezhnajs shart,Crillea 
1965-1969 500 m - J!azarovskaja cave,Csucssus 
19?0-19?4 ?00 11 - Sniezhnaja csve,Caucssus 
1975-19?7 990 m ltievakaja shatt,Central .leis 
1978-1983 - 1370 m - Snier.lula;js-llezhonnogo csve,Csucssus 
1984-1988 - 1508 11 V.Pant;jukhins csve,Caucssus. 

AOIICTl!8BllOA ROMIICCllll no reonol'IIH H reorpBll!ml KBPCTB , 

B!opoA 9T8n (1965-1969 IT,) - llCCJ18AOB811H8 6onee rny6ol!HX 

06ao,DJ1ellHllX nemep; re=a rpex onop: ASe aepeaRB H JIBCTIIIIIlB; 

Cn)JCK no .eepeBR8 HB K8pa6KHB,1118A6e,pora,Ke; nO,l\1,ell no neCTIDlllB; 

.eepXHIII! CTP8XOl!K8,KHOr~ - CBMOCTpaXOBK8 npyCCHKOII; H81!8CK8 88 

HCJ<YCOTB8111Il18 onopH; I'll,lij)OKOC'l'IMH,TMaqlOl!Hast CMBL; 9ROn8,lll!ltllH 

BB 6ase yqe(jlll,llt ueponp11J!T1111.~.,!!a,!!K§,8l 118CCHB MBK! neD1epH 

lel!ll/.'ll,H (-160 N) I! BeJIHqecTB8HB8S! (-230 11,l.A.YCHROB,YoCl!B8), 

MeASellf?H (-205 11) ,I)>a.AOB811 (-130 N) K Pyqeflaast AO - 130 w (MOCK

aa ,M.B.31!=,M.ll.Apoaoa ,D.B.KonecHHKOB) ,lllROJll,Jl8S! AO - 320 M 

(MocKBB,0,B.Ila.nBJll(O),Toorpaql!PlecJ<ast (-310 w,CiI6HpcKSJI aKcn~. 

H.K.Mopoa,Hoaoc116HpCK),Hesapo!!CKast AO - 310 N (Bcecoromll! KHOTPYK 

Topcm c6op,l965,ll.K.CKo6enee,l(pacao.nBp),Tl!II AO - 400 w (Bce

coroH8SI 9KCne)tl!IllU!,l967,E.H.'lepeHI<OB,YoCKBB),I'HraHTOB AO - 200 M 

(Bcecoroaw! CneJieonarep&,l969,B.B.111ImHH),3a6ny,IUIIHX AO - 300 M 

(Bcecoroaw! c6op KIICTPYl<TOPOB cn8JleorypH31Ul,l969,B.B.Knlllam,D.H. 

Kol!8JleB),Hasapo!!cKSJI AO - 500 w (Bcecoroe8SI aKone.1D1nW1,I969,B.n. 

Eo6pRH,.lll!BHoropo1<,D,H.Koaanea,l(pacHwrpoK),!P!!.Jil CyMraH - K.yry1< 

(- 130 w,E,l.EorABHOBJI'l,Y~) .&J!Ml loA Koeew C-210 M, 11BTYP.nBr,D. 

Kop11HcL,Cin4epon0Jt1,) ,BAoBlt'leHI<o (-146 w,AA-1Ierp11,B,ll.lllapanoa, 

Ce.e8cTonOJ1J,).Meponpl!IJ'lllll: Bcecomaw! CeMllllap npeAC8ABTeneA one

neooeK!Ull! (~el!p8JII, 1965,YpM,l<YRrYP,B,B.KlrllXllll) ,BcecomH!le cne

neonarepn (~eapam, 1966,l(pacHOllpCK,--ll.ll.I!lfpeNOB,B.l.Eo6pKH; ~ 

1966 r,l(pllM,B.Apoem,ea,MocRl!8; llmL-aBryOT 1966 r,l(pw,B.ll.lllapa

noa; llllllL l968,l(pw,B,A.l&x8~.JIOBCRl!ll,Cl!lqeponOJ1J,,B.C,Koraa,Ceaa

cTonOJ1J,) ;Bcecomllllll (eosr6p1, 1967 r,l(pw,~eTpH,33 q8Jl,0.11.I)>BII

na , Cl!lqepon()JIJ, ,! .A. Tl!6eA KKH, l(paCHOJIJ)CK) B SOIIBJII,11118 ( llDIJ,o,KJllll, 

1968 r,l(paoHwrpcK,15 'len,11.ll.Blipewoa; oKTn6p1, 1968,IfyraacK-Gyxy

MK,l5 qen,P.A,Jbmaa111B11JI11,T6KJIIJCH: 8npeJII,o4181! 1969 r,l(p80HOJIJ)CI!, 

28 qen,H,11.Blipevoa) celllll!BpH cnacareJieA; Bcecoroeoe cosemaHHe 

npeAC8~TeJI8fl ceKIIHI! cneneorypHSMB ( C8BTH6pL 1969 r,llapNJ,,B,B. 

HnmHll),yqacTBe B pa6o,e KBpCTOBO-CneneOllOI'll'IBCKOro C0B81118111111 B 

MoCKOBCKOII 000(8CTB8 HCIIIITBTe~en npHpO,!Ui (1111.B8pL 1965).llellQIYIIBDOJl
ljjj.8 ROl!TaJflll j yqacme B pa6o,e lY llea:;u;yHapO,llllOro CDeJl80110I'll'l80-

KOro KOHI'P8CC8 ( 8Brycr 1965 r,IlroCJ1aBK11),M81:;D;yl18pOAJ181! (CCCP • 

IIIIP ) 9RCneJglll)!H ( llmL-aBryCT 1969 r,KasKBs,Apa6HR8,H.ll.Blipe-



MOB) , CHdHpCJ<llH a1<cne,D;l!UHII s TIOl!l,my ( ifeepam, 1969 r , TaTpb1 ,E.CHea

HBR,H.TI .EJpeMOl! ,H.K.Mopos) , y'18CTBe e 8J<Cn8.Jn!nl!II "IblpHH-68" E 

Bol!raplm (l!I,eoe,M.II .Cae'!IIH). 
Tpeu11! aTBn (1970-19?4 rr. ) - 11ccne.noeaHHe cwn,Ho oCSso.n

HBHllblX nemep e EblCOKOI'Ophe ,necTJmT1Ho-EepeBO'IJl8H TeJCHIIKa , nollblTKH 

scnom,soeaHIIJ! CSMOXBBTOE,paCSoTa BBTOROMHINH rpy11IlllMH,no.n3eMRble 

narepR,npoxos;11el!l'le C~OHOB C HCllOJll,301!8111'18111 81<1!8J18Hl'OB.0TJ<Qbl-

..'!!!!!·~J!8.Jlll!!.l!_~l!.!!,81! lHncTHHCJ<Hi! 118CCll.l!~CHe'IH8H .no - 700 M (MI'Y, 

M.M.3Eepee ,H.r ,1IeCSo,apee); &m6cl<IIA W!CCII.I! : lllamcc1unmcKM (-ISO 

M) , '!HnlllllpllHCl<llH (-14? 11) H lJ!IICyJII,Cl<llH (- 13:> 11 , TOIICJ<,B.Jl.'lyl!KOB); 

MaCCHE A.naycTa :CT011eTpOB8R (-200 11) I! CeMH.118C.fITl1YeTpOE8H (-150 M, 

JleHHRrpa.n, B.11,Jler,llleHJ<o) . ApaCSHKB : AX'rl!BpC1!811 (-410 11, Ceeac,onOl!l, , 

B.II .lllapanoe),c~oR (c=IOO 11) e rercKOfl (KpacHORpc1<,D.3.Kp011Y) . 

Ane1<: COJ<OJIOE8 (2 cll¢0HB,Moc!U!a ,Jl.A.Ycllltoe) ,TFII (-450 M,MI'Y,M.M. 

3eepee) ,3aCSny,lU!lHJ( .no - 3?0 M (Moc!U!8 ,A.E.IleTpoe), saTeM .no - 47CM 

H Thrall'!OB (-W M,MocXB8+CO'IH ,M.B.3l!reJO,) ,C~OIIH H8 ,IO{e Hasapoe

CJ<Oll H reorpirrlf<lec1<01! (KpaCHORpCK, D.H.Koeanee) .Axuy: TIOHCl<OEBH 

(-3:15 11,Co1D1,Jl.A.TinoT1<HH) ,~.nopoec1<aR (-220 M) H Hes;11BID1BH (-43:> 

M,JleHlllll'pBJl,Jl.H.l(yKJIHH) .Qeie20::8§.~ lia!RJ!.3.:. hm'I' : Ila!)JllllBR 
D'l'IIU8 .no - 300 M (MI'Y, M.M.3Eepee) H EereMOT (- 13:> 11,MoCREB ,A,E. 

Tie'l'poe) ,l!P!:!M.:. KapaCSH: COJJJl/l'lCRllH .no - 480 11 (~o.nocHR,C.C.TIHKyn1,

J<HH) .Qp~ !SJ!II.:. KlipHTBY! A6.11Y'&ll6apoea (-13?) H KHeECl<llH .no 

- 500 M (KHee,B.II.Poro'IQil!l(OB,A.E.Klmll'zyK).Yqe(S1111e MeponpMTHll , 

Bcecoro1111e cneneMarepR: HIJITT, 1970 r,Ane1<,40 q8JI ,A.~.Puuol! 

(C!!ep,wioecK) ,A.TI.~.nopos (Cel!BC'l'OnOJll,); llllJl1, 19?0 r ,AneK,25 qe.n, 

B.H. IlOJIY8KTOB (PocTOl!--HB-Jloizy) ,D.E.Jlo6aROE (Csep]lJIOBC1<) .Y1<pBHHC

KH8 pecny6mraaRcI01e cne.neOJJarepR (e KpbJMY): aerycT 19?0 r,KapaCSH, 

IIJQJIJ, 19?1 r, 11a,11p.nar,r .C.IlaR'l'IIXIIH H B.II.fu,meecJ<HI! (Cm¢epon0l!l,). 

BceCOIX!Rble HRCTPYl<'l'OpCKHe cCSopbl (Ha MBCCll.l!e AneK): aerycT I9?0r, 

B.H.IIHKH'l'HR,0.B.Ila.ll8JIKO,coe,lllll!elUIJI OceHHeA B Ha3apoecKoA; aerycT 

1971,40 qen ,B.H.IIOJJY3K'l'OB,M.T.3affl.llYJIJIIOI (Csep]lJIOECJ<),coe,IDDlelUIJI 

Tipl'!MYCHOI! H HasapOECKOA; aerycT I9?2 r , 30 qen ,A.~.PIIUoe (Ceep.n

JIOBCJ<),A.Il.IIKJiyHCKHll (Cmll)eponOJJh),aerycT I9?2,36 qen; Bl!ryCT 

I9?4 r,46 qen ,B. K.BOJIKOI! (Jlemrnrpa.n),E.r.14>amaHCKBI! (TOMCK). 

Bceco1X11111e 9Rcnegmnm e Mall I9?2r, KpblM, Kapa CSR , COJl]l8TCl<8H (-500,i) , 

B.B.lilmxHR; l!Jlllb--8El'YCT 1974 r ,Kai!!<83,XmICTHHCKHl! MBCCHB,CHe'IHBH, 

43 qen,B.B.llnmlm,A.~.PuuoE.f+lWHI\QO.mrne a1<cneronum: aErycT 

19?0 r,CCCP-HPE,Po.no111,1,4 qen OT CCCP,B.B.HnllXHR;asrycT I970,CCCP

HPE, "Koren-?0",K,Cnacol! (C()(pllll) ,B.A.01!'18peHJ<o (l!I,eoe) ; "CHe'IHBR

?I" ,l!Jllln, IlHP..cCCP' TaTpbl, K.IlapYB (3aROil8He) ,M.II .Cae'll!R (.fineoe); 

aerycT I9?I,CCCP-HPE,Kal!!<BS ,Apa6HKB, H.r.KocI,MHH (TOMCK); Bl!ryCT 

I9?l ,CCCP-HPE,Ane1<,60 qen,B.K. IJlemypHH,M,B,311reJID (Mocl<B8·), "Ila

MHpo-AnTaA-?2" ,CCCP- IlHP ,B.H.OcTlJ!lloe (l!I,eoe) ,A.Pafll!B (3e1<onaHe). 

Y'l8CTKe E paCSoTe YI M811:.11YH8p0,IU!Oro cneneOJIOI'II'leCJ<Oro ROHrpBCCB 

(aeryc'l'-CeHTH6ph 19?3 r ,OJIOMOyit, 'IXP) . 

'leTl!epral! s,an (19?5-197? rr.) xapa!l'repHSyeTCR .noc'!'Hllelll!eM 

KHJIOMeTpoeoa oweTl<ll s n811lepe Kl!escRBR,pacmHpeHHeM reorpe@m sc

cne.nol!Blllll! ,nepexo.n011 OT necTHHqHO-Bepeeo'IJ!oa R Eepeeoquo-sepel!oq 

HOii TeXHHRe,HCilOJll,SOEalll!eM CBMOX88TOB .llJIR no]ll,BMa H CBMOCTpBXOB

Kl! . ::lKCnepHMeR'l'II c Tpoc011 .Tal<'I'IIK8 - nosTaIIHoe sccne.nol!BHHe nemep1,1 

c HeCROl!l,KHMII DO]l3eMIIIIMII narep!!Mll.0TJ<Ob1Tlll!.~na~-~B!B!: 

Oxe"!RY&: HoeaR (-106 M,MocREa ,B.Tpycoe) .A.nsycTa: Ma,epBl! (-150..) 

H HesaCSy,IOIB (-ISO M,JlellllHI'pa.n,B,II.JleyqeHJ<o).E:3b16CKHI! MBCCII.I!: l!e:n

lllllpHHCRSR-2. (-140 y) ,Iora (-IIO M) ,Pa.nyllllBJI (-130 M),IIKJiyrcRBR 

(-103 M,TOMCR,B.JI • .nepHRMaH),CTy.neITT8CR8R .no -300 M (KpaCHORpCK, 

B,H,CeMlf<!elDlo) .limcTllHCRd MBCCIIB: He B KOWJ RO,llll (-155 M) , Cyee

lD!p .no - 150 M (lll'Y ,M.H.Ho3.npaqes) ,CHellHBR 38 Ils!Tblll 38EaJI .no 
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- ?80 M (MocKBB ,Jl. A.YcHKOJ!) .Aqs(Sax: BHeocane (-160 M,Coqs, JI.A. 

IlnoTKHH) .ApaCSHKa: Baxym'l'll EerpaTHoHH (-240 M, l(pblMCKHe cneneonorn: 

Qege20::8§.ll!!)llilJ!! lia!K!!.3.:. ~111'1': EOJ!hmol! npR3 .no - II5 M, MocRBS , 

C.T.Pynee,hJ!eBCl<llH (-102 11) H ~1Dl8ECK8/I (-ISO 11,MocKB8 ,Jl.Jl,HH

~opoe) .Qeie2HJ!ll_~l!.!!,B!1 JllleHTy: To,roTh• (- IO? 11) B MallCRllH .no 

- 230 11 (HoeoqepR!lCCR) •l!PJ!M.s.KapaCSH: ,llpyll6a (-2?0 M,~O.llOCM,C.C. 

IIHKyJID!<IIH) .Al!-lleTpH: KacRB.IO{Bll .no - 310 M (!ln'l'a , B.A .)leopRHHHOB); 

B.noslf<!eHJ<O .no - 200 M.ApblK-EemcRBll (-103 11 ,BeCll8H,Cel!8C'l'OllOJll, , 

B.TI .lllapanoe) .Qp~ !3!!11.:. Klip!l'rBY : KHeec1<BH .no - 700 M (KHee , 
T.H.Kpalil!.Bllll](OBB),OnmmHl!cKSR (-IGO M) H Jwll1,CK8/I (Yl!l!.l!epCB'l'eTc

RllH) .no - W M (T011cK,B.Jl."{ya1<os) .BcecomH11e aKcnemynm, llllllh

aervc, 19?5 r.~.41 qen,A.E.ne,oos (Moc!U!8) ,A.~.Pblm<os (Ceep.n-

noec1<), Ilaps!IIIIIR IITl!ll8 .no - 450.., Eere110T .no - 180 11; BcecoroHBH 

a1<cne.ll)IWIII e D811!8py KlleECKBll! I 9'1'80 - Hllllb--8BryCT 1976 r ,34 qen, 

B.Jl."{yRROE (TOMCR),A.H.Pe3111l](01! (Kiles) - .no - 9?0 M,II &Tan - ae-

rycT 19?6 r,50 qen, r .C.IlaBTllXllll,Gm4aponOJ1i.,.no .llHB (- 990 M) ; m 
8TBn - llllJl1, 197? r ,60 qeJ1 ,B.B.lll!mlm,O.B.IlaJ111JIJ(O,norpyllelll!eM I! 

.nomu,11! cllljioH (KpaCHORpCR,D.3.KpOIM,B.B.KoHOCOB) . YqeCSH!le MeponpHll

:ma: Bcecoro1111e cne.11eOJ1arePR (asrycT 1975 r: AneK,43 qen ,B.A.IIlcpii 

xoE,B.H.Tionol!lfC!ee,KpacnORpc1<; Bopoimoecm MBCCHB ,H.A,l(ospBIIHIIX 

(.fie111D1rpa.n),B.H.Tia,pa1<oe (Moc!U!8) ; aerycT 197? r ,AneR,60 qen ,A.C. 

I!HDJHeecKHl! (CeepA/IOECR) ,H.II,ACSpaMOI! (TCIICK); Bcecorollllll HHCTpyR

TOpcKHl! cCSop (aeryCT 19?6 r,Ane1<;65qeJ1 ,0.B.llaJ111JIKO,B.JI.JlepHIIM8H); 

BcecoroH11e ceMHHapbl cnacaTenel!: HM6pn 19?6 r,Kae11as ,H.A4ioH ,40 

qen,B.B.l!nllnm, anpeJll,-MSI! 19?? r,BopO!DlOBRS-AneR, ?O qen ,A.~.l'llr~ 

Roe ,M.T.3el'II.IIYllllHH; Y1<paHRcK11e pecny<1JIHJ<aucKHe cneneOJiarepR ("Ka

paCSs - ?5",r.C.IlaHTllXHR; lllll!D 197?,AneK, 40 qen ,M.II.Cas'!HH (l!I,eol!} 

B,H.IlaBJill'!ellJIO (Knee) .Cne'l'II H COB81118HIIR! BceCOIXIIIIIB ceMl!HBpbl 

npe.nce.naTenel! cn8Jleocel<UHI! ( ~eepan 19?5 r,JleHHRI'pa.n,55 'len,B,M. 

rOJJo.n; ~eepan I9?6,Moc!U!8, 50 qe.n .B.B.Hnm:HII) ,BceCOIXIHOe RBpCTO
JIOro-cneneOJJOI'II'l8CROB coeemaHHe (~eepeJID I9?5 r,.nemmrpa.n,250 

qen) , I MaTq ropo.noE Ypana .no cne.neoTypH3MY ( ceHTRCSpn 19?6 r , 

1JeJ1JI6HRCRBH oC!Jiecn, ?O qen,C.M.Eapauos,H.A.KpacH1<oaa ,1IeJIRCSHHc1<), 

I YRpBHRCRllH pecny6nm<aHC1<8H RoHjiepeHin!J! cneneo,ypHCTOE (HORCSpn 

19?6 r ,ruoe, 50 qe.n,M.Il.Cae'D!H) .Y'lacTHe e paCSoTe YII Mes;EtYHapo.n

Horo cneJI80JIOI'II'l8CROro ROHrpeCCB ( C8HTR6pn 197? r .~ .Bemi

RoCSpRTaHHR,B,B.HnllXRR). 

IIRT!rll a,an (19?8-1983 rr .)- cpoJ<H nocemeHHR nemep l!03poCJIH 

.no MeCJ!UB H CSOJiee, TBJl'rHRB - ",ypnoxo.n" 6e3 Eb!XO.llll rpy111111 HB no

l!epXHOC'l'n . "Mo.11YJII,HBll" CHCTeMS 'IIISHeoe!ecneqeHW1.IIEpo1<oe pacnpocT

paHeHHe TpOCOl!O-Bepesoquon Texmum,nOlll,ITKH HCnOl!l,301!8RHR .llHH8MH

qec1<0Q -rexmnm "(1<op.nene'I')" H o.llJ,ol! onopu 6e3 yqeTa -rpeCSoeaHHI! 

SRT.Jl.em,eel!mee pecmHpeHHe reorp~HH, rJ!YCSl!HII e BblCOTY nemepHIIX 

HCCJl8]l01!8Hldl ,0TRJlbl'l'HR: ~]!8~-~E,!!81; :X1mCT11HCKHI! MBCCHB: Melleii 

Horo .no - 53:> M (MI'Y,D.A.lllaKHp,M.H,Hos)lllaqee,H.r.1Jecso,apes,A.B. 

Ml!xaJ11D1,D.C.Kocopy1<0B) ,CHemiaR-ldell8HHOro .no - 1370 M (MocKEB,Jl.A. 

YcHKos,A,H.Moposoe ,T.A.HeyqeHRo; .fielll'llll'pe.n,B.II.JleM11eH1<0) ,CyeeHHp 

.no - 430.. (MocKEB,B.Jl.Ko3noe).Ea1,16cKHl! waccll.l! : Eiel'bl!IICR8H .no 

- 160 11 (Tt11c1<,A,H.Dtyp1,1nm),B.DaHTlllCIIH8 .no - 600 11 (KpblM ,r.c .IlaH

TllXllll) ,CTY.llBITTeCRllH .no - 3?0 M (KpacHORpCK,B.AKHcoe,B.TI.Mem,HH

ROJ!),Hanpe (-9?0 M,KpacHORpc1<,3.3.3alll!ee) ,Eenopycc1<BH .no - 240 M 

(Mm!CK,M.B,Bam.1<0B) .~pem,HBH .no -200 M (MocREa,E.D.CHeTJ<OE) , Be

CeHHRR .no - 403 M (TOMCR,A.HllltypblI'Hll),IpirrcKHA npol!8JI .no - 145 M 

(T01,1c11,JI.II.Cr.mpuol!8)°,Haa6enna .no - 235 M (TOMcR, K.JI.Kocmnm) ,IIH

oeepc1<BH .no - ?00 M (KpecuoRpc1<,3.3.3aJIHel!).Jlsbllllpe : Ane1<cHRc1<oro 

.no - 450 11 (MI'Y,A.B.Mia8Jil!Jl) .Ane1<: coe.ll)!ReHHe Fyqel!eoll H 3a6ny.n

llIIIX (-5IO M,MocRBS,C.KHRaee).Apa6HKa: ~1!61,1meBCH8H .no.?4011 



(llyndbllllee,JIJ'l'll!Hcl<Hl! ,Rl!ee ,B,H.Poro'Elll](oe,A.6.lu!HM'IYR),reepnol!Ha 

de8,11J18 AO - 300 M (l<Hee,A.B.l<mol'lyR),llllluieRBM AO• 255 MO 11JlY

MII clll),OHBMII er- 45 , 02 = SCu,KpacBMPCR,B,H.IlnoTlll!ROB),B.Hlmxln!a 
AO - 600 u (Mocl<B8,0,B.Ila,Q,8JIJ(O) .AcXll: CyeopOBCRM (- 200 M) H 5-

00 ( - 140 M, 1leJ111611HCR,C,M.EepaBoe) .£eie.l!.o::SJ!IIJ!.lll!ll!t l!aP.!!.8.l ~DJT : 

TypHcT AO - 183 M (MocKl!a ,n.n.~opoe),Dorpyae1n1e a ADmwll cH

¢oB llaJ)Jllllel! DTllllH (KpaCHOllpCR,11.B.llmem<DB) .BaroHallll: OTaeCHBll AO 

- 200 M (!eHHHrpaA,11,C.HMRoa) , l!aHJ,OH AO - 214 M (KpaCR0,1113p ,B.M. 

KoB11J1elll!o),A6conmHa11 AD - 315 M (,luieDpoDeTpoacH) .£eJ!B.1!.fflil!_~4aJ!.: 

nael!T'y :MeflCHM AO - 500 M (MocKl!8 ,M. H.JllD<HH ,B,3.Kl!cenee) ,.!!PJiM.:. 

AJ1--ne,p11: l!aC1<8,llH8ll AO - 400 M (CE4epOD011I,,A.~.Ko3noB) .KapadH: 

Cyeopoacll8JI (-140 M) H Yll8kOBOH8ll (-14611, Ceeac,oDOJD, ,B.ll.llilpanoe) . 

l(apadK: Bena (-140 M,&u!LHDC,P.B.JlaRDl8c ,KayHac).Q(l~ !s!!:Rl 

3ena,10!WI Ts!!n,..ll&HJ,: YJJY'IYPCkM AO - 270 M (Ceep,MOBCk,C.M.ro11Y-

6ee) .Eel!cyHT8y AO - 480 M (CBep,MOBCR,A.C.BlmmeecHH!l, 11.C.Ho!!B

J(OB).BopM,11131!: BeHHRCRM )10 - 160 M (Ceep,MOBCJ< + Am1a-,ATa),Be

C8HHllll AO - no M (Tall!HeHT,B.~.lwmd!) .Ki.ipHTay: Posolllifl .IO>l!BOII 

AO - 220 M (KHee, T .11.KpaIIHBHHHOBa) ,llopoxoBM 60'lll8 (-100 M, TeDI

HeHT ,11.C,liBaHOB) .Bcecomwe 8KCil8DJWJPl' •~,-78" ,™BryCT, 2I 

qen. , llaPJ11118J! DTl!U8 )10 - 510 M,A.~.Pla!toe,Ceep,D.IIOBCR) ,r.B.EePNB

COB ('lleJllldHHcJ<); H1ll!t, 1979 r,KllpRTey,P.A.Uw<im (KpaCHOllpCH); 

aeryc, 1979 r ,CHeme11,0.B.llaAenHo,A,.Il.~peMoB (MocJ<B8); aarycT 

1971 r,foudcHKI! MBCCHB,85 qen,B.11.Meio.HHHOB (KpeCHOJ!pCR),Henpe 

AO - 9'70 M,ROHTq>H )10 - 450 M,lb!onepcH!lll )10 - 160 M; eerycT 1982 

fo116CJ1Hfl M8CCHB,B.ll.M8Jll,IIHHOB; aerycT 1983 r,foudcHKI! MBCCHB,89 

qen,D.11.Koeanee (KpacuOJ1pc1<) ,Yqe6111,1e 11epoDpWl'llUI: Bcecoml!ldl ce

Ml!Hap DOBlllIIBIIIISI KB8~ HHCTPYRTOpOB CDeneoTypH8118 (l!ll1li, 

19?8 r,BopoRQOBKa-Axuy,24 qen,B.H,lY6JumcllHl! ,B,B.linllXlDI); cDeneo

narep1, "KapedH-78" ('llJIJ!l, 19'78 r ,50 qen,B.n.Becwn,ee (Bbeoa),D,11, 

KocTeRJ<o (Kees); BcecomHWI! ceMID!ep IOICTpyRTopoa cneneoTypB3M8 

(aerycT 1979 r,AneR,70 qen,A.C.BlmmeecJ<H11 (Ceep.1111oec1<) ,r.11.TI<aqyK 

(Bbeoe); Bcecomlll,II! CeNl!Hap eucmel! TypRCTCKOfl DO.lll'()TOBKH ( B'lII) 

no cneneoTypR31,(y ( ceHTl!dpi, 1982 r,XRDCTIIHCKHfl MBCCHB,50 '18Jl,H.r. 

'lledo,apea (MocKl!a) ,C.C,El!.noxl!Moe (llepMi,); Bcecomllllll ceMRHep 

cpe,1!He0 RBCTpyKTopc1<01! DD.lll'OTOBKH ( Cllll ) no cDeneo,ypasr,cy (ceH

T116p1, 1982 r ,AneK, 50 'len,B.n.PeseaH (Co'lll) , 3,3,Bafluouac (KayHBc); 

llepeuil ececom111,1n c8Ml!l!8p cneneono,!U!O)lllBHOB (l!llJll, 1983 r ,llepML, 

18 'len,C.C.El!;iloKHMoe),BcecomHHl! ceMHHap Cl1ll no cDeneo,ypesr,cy 

(ceu1116p1, 1983 r,AneK,40 qen,B.n.Peseau,3.3.Jlal!Qouac).CJ!eTY,cope

BHOBBHIII!, coeemalllU!: BcecomHHe J<apcT011oro-cDMa011ornqecKHe coee

lQBHl!ll (HORdpi, l 978r,CyJCYMB: Ol!Tl!dp1, 1982 r,A/!Ym'la ) ; l BCecomH!,11! 

CJl8T cneneoTypl!CTOB (OK'lll6p1, 1979 r, TepHODOlll>,300 '18Jl,B,Il.CT8pK'I-

KOB (TepH0Don1,) ,B.M.llaen11'1eHJ(o (KHee) ; I BcepoccHl!cKHfl CJieT cDe

neoTypecToe (ceHT116p1, 1983 r,llepMCKall odnacn,Iydaxa,260 qen,C,C, 

EBJloKHMoB (llepMl>) ,H.A,fAapqeHJ(O (Moc}(Bll); eaeroJ01He (c 1981 r) 

Bcecom111,1e ceMl!'.IIBpY DP8AC8J111TeneD ROMl!CCBI! CD8Jl80TYPHSM8 (A.Ii.Mo,. 

P030B ); Y'lllCTHe Bl BcecomHDlr CJieTe TyplICTOB (ceHTl!dp1, 1981 r , 

CeeepH811 Oce'llil!, lsBBara,IOO qen,B.II.CT8pll'II(OB,H.A,Map'1eHKo~y'lllC

TBe BO 2-ll R 3-fl M8ll;ll;YH8POAHOB BCTpeqe CDeneMoroe COIO!BJillCTH'IBC-

KHX cTpau (6pHo,11CCP) "MopaacKHl! !alpcT" ,= 19'78 r,aeryc, 197! 

r ,Bbeoe,M,Il,Cas'll!H: BRSl!T a CCCP DP8AC8ABTeJI/I liaIIHonBJ[l,HOfl acco

Ull81(1!11 cDeneonoroe ClllA P.ThpHl! ( ceHT116p1, 1979 r ) ,npe911J18HTa Mea.

AYHapo,l!Horo coma cneJJ.eonoroe (anpeni, 1982 r) A,3paso (licnaHHl!) , 

reuepBJ[l,HOro C8Rp8T8pll MCC (lllll[l, 1983 r ) r .Tplll!MeJl/1 (ABcTpHII). 

lllecTofl aTaD (1984-1988 rr. ) - ,1113n1,seflmee yeeJIH'leHl!e ROJll!

qecTea II ABIIRBB~ ( AO 1500 M) IICCJI8AY8MllX Demep,rnydBHII 11 

DPOTl!IeHHOCTH CIIWOBOB; Dpllll8H811H8 COBpeMeHBoR T8XIIIIRII ( SRT, 
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"RDPAeJIBT"), TBKTl!l<II (naplllle H COJD,lll,l8 Dpoxos;i,;eBHl!) H CB8pira9Hllll 

(a.Qe'l'llJieBOBUe CB8Tl!JIJ,HHJIH , 6eCl<8P86HBH8ll HBB8CK8 , Il0A88CH1,18 nare

pir) , IIIBPOJIHe M811,JlYB8pOJO!H8 KOHT81<'l'll B OCM8H omnos: !liDJIIIBPOB8HB8 

;11CTeMY CDeJl80IIOI'IJ'l8CKIIX M,YdOB,Q:rj!l)IITRll,~!!S&Jl!ill_K!BJ18J!.: ypo'lll-

1118 l!ltKYpBII: 3eMmeB!lll (-310 11) ,.IIBCTODBAHB11 (-280 11) ,Kpacal!BU8 

(-140 M,MocKB8 ,E.D.CueTKOB) Jb11111pa: i(pOKO;u;all (-300 M,MI'Y,H.r.11e-

60,apeB),Ane1<CIIHCKOro (-45011, m,A.H. Kpo,).XlmcTIIHCKl!ll M8CCIIB: 

KaHi,OH (-320i, Iap1,1<oa) ,ByJIRau (-300 u, llI'Y,H. r.'lledoTapes) .foudc

JOU! M8CCIIB: HaAel'JlB (-280 M,l<paoHOJipCK,B.~.CaB11Ha) ,lp~IG!D DPO

ean (-780 11, TOMCJ<,K,B. l<ocllQHll,B.l.~R1<0B),B,llaHTmllll8 (-1508 M, 

i(p1A1,r.c .11auTllXl!H,YRp8BB8,B,l1,KocTeHKD,ll8pM1, ,C.C,&ai(o!lllMOB),lb!

OHepCK811 (-815 M,KpecHOl!pc11+TOMCR, 3,3.3em!ee),~penLH811 (-740 M, 

MocRBS , E.D.CHeTKoe,KpecuDl!pcR+TOMcH,B.H.ITnOTIJ!IIIDB ,Il .B.Mln!eH

Koe) ,M'll!mTa (cl4ou 250/-431,11.B.MirneHKoE,KpacHO/!PCK) ,Becalll!l!II 

(-550 M, T61!JIHCH + P11sam.+TOMCK,B.B.lll!Jmcoe, TdBJIBCH) .Apa61IBa : lJe-. 

pens= (--450 11) H Ml!HCHM (-250 M, l.hmc11,C.E,11lYpoK) ,Mocl!OBCK!lll 

(-9'70 M,MocRl!a,E.M.CTapoAYdOB, E.B.Bo0MKOB),BepeBl!IIB8 (--42? M) H 

CBRToe '!YAO (-260 M,MocKl!8,A.M.lirHaTOB) ,Tu11,11;11 (-510 M,i(peCHOJ!PCK 

B.Il .MeJll,Hlll(OB) ,B. linmBHa (-1240 M, MocRBS ,BeHlmI'pSA,CBep,MOBCK, 

Poc,oe-ua-nouy ,O,B,lla,1111n1<0,B,3,KHcenee,M,B.Jllnom,B.B,Jiluanl; 

cl = 40/-IO 11, c2 = 55/-15 11,C3 = 60/-13 M,C4 c 105/-22 u) ,n!BJiee 

HBII (-450i,C3 = I30/-61.i,Ct15 N, i(paCHOl!pCK,11.B.MIIHeHJ!OB),Kpydepa 

(-340 M) ,6ep'Wll>CK!lll (-26o.i),r8JI1,1'8JIYKCK8ll (-220 M) ,reepHXOBHa 

de3)0ill (-780 N) 11 K.yDdblllleBCR811 (-1110 M,Kllea ,A,6. ivolM'lyK,B.R.Po

rolll!IIJ(OB,H,n.HdnoROBa) .£eJ!8.1!,ll!!A_~B~8§_: 3are,1111H: 'llepKeCCRall (-28 

N) ,POCTOBCR811 (-320 M) H YpynCKWI (-270 M,POCTOB-He-louy ,B.K.Ben 

HOB, 11.A.:3emrna) , CeepxrnydOl<8ll (-287 M, Mocl<B8 ,A.B.BepASBl!llll) •.!!PliM 

KapaCS11: HeXllMOBCKal! (-372 11 ,CeaaCTODOJJ1,,B.ll.lllapanoa) .Al!-lleTpH: 

KaCK8,IOl8ll (-630 M , MoCKBB) .£p~ !s!!:R.l EeRcyuTay: leCTIIB8Jll,HBJJ

ne~onap;HBJ< (-580 M) ,HcaTcI<an (-280 M) n Eofl6ynoK (-870 M,CaepA

noscJ<,A,A.EedaHHH,A,C,BHmueecJ<lrll) . Bop011,11131!: neHHHCl<8JI (-:200 11), 

BeceHIUlll (- 135 N , TamHeHT,B.e .nOIII'Hll) .BocT. lleuHp: PeHr:J(YnLCJ<al! 

(-240 M,Mocl<B8,0.P.Kpacuoacl<8ll) .Ql!&H.1!.L.J. TyTR;YIIICJ<WI (-218 M) 11 

HoeocH6HpCK8ll (COAHT8XHII'18CR811,- 230 M,Hoeoce6HpCK,B.B.IIIHpKIDI). 

BcecomH!le 3KCTT~l"!IJID'' "ilyniTaHMay-85" (H.A.Map'lelll!o) ,"MocKOBC

KBJl-88" (H.r.'lledo,apee),Y'le6111,1~ ueponpHIITlll!: Bcecom111,1e ceMRHapY 

C1111 ( OHT116p1, 1984 r , i(pUM, KapadH, r .C.llaHTIIXHH, Cm.¢eponOJJ1,, E.B.llae-

neHKo, Kl!e~. mm (0KT116p1, 1985 r,Ane11, 40 qen,B.ll.Peseau, 3.3.Jlaflno 

nae; cnaca,enea ( 0KT116p1, I987,Bopo11QoBJ<a-A1ieR,B.n.1<osnos, MocJ<B8 

B.n.Pe3eau,Co'IH) ; cneneonoASoJD!IIRoB (AeRa6p1, 1987 - 11HBap1, I988r 

folidCRl!ii M8CCIIB,B.3.KHceneeiBTII (ceHT1!6p1, 1988 r ,Apa6HRa ,B.3.KHc 

nea,MocRBB,II.B.MIDleHKOB,Kpacuo11pcK) .CJ!eTli n copeeuoeaHW1: II Bce

~omlll,II! CJieT cDeneoTyp11c,oe ( ceHT116p1, 1984 r,Cy:xyMH,300 '18JI, 

C.C.Ee.zloKHMOB,llepw,,H.A.Mep'leBKo,Moc}(Bll) ,11 (CeHT116p1, 1985 r ,Bam

KHPllll,150 'IM ,B.A.Auyijip11ee,CanaeaT,ilyqyK,~) R ID (Rim, 1988 r, 

'lleJllldHHcHM odnacn,150 'IM,C.M.Eepauoa, lJeJU16BHce) Boepocci!llcRl!II 

cneT cDeneoTypec,oa,Bcecom111,1e copeeuoaaIIIISI DO cneneO'l'YPll8MY (o~ 

1116p1, 1988 r ,KpHM,300 qen,B.A.lllopoxoe, KpacH011pCR, r.c.11aeT11XHH, 

CmqiepODOJJ1,),y'l8CTRe BO II BcecomHDll cneTe TypRCTOB (11811 1985 r, 

Y11paJma ,!Ip811'18, l 50 'len,H.A.Map'leBRo,Moc}(Bll ,B,11.llaanll'leHJ(O,KHea) . 

COB811j8HIIH: Mewuapo)!HHl! CIIIIDOSll,YM DO K8pCTY roplll,l)C C'rp8H (011-

Tl16p1, 1987 r,T<lanHce,T,3.Kma!aASe,TdHJlllcR,B.H,lYdnJmcllHl!,~e

pon0JJ1,),Y Bcecomuoe 1<apc,oao-cnene0J1oreqecaoe coee1Q81111e (oRTRdp 

1988 r ,Kl!ee,B.H,lY6JumcRl!A ,A.6,ivmM'ly1<),pel'!loBBJ[l,BOe coaemaHBe 

( CCCP - 11HP - 1ICCP - l:IPB) no J<aPC'l'Y B cDeneonol'!IB 3aD!IAUOro Kee-

Rase (MBA 1988, Co'lll).Megsepope 9RCD~'l"'J"!!' 8El'JCT 61986 r, 

l:IPB - CCCP, CHe11l1811, ~ .ez.inmoa ( Ct$1JI), K,6.Cep8filllloa (Ycn-l<alleno-



ropc1<); ceH'?J1dp1,--01<TJ1dp1, 1986 r,CCCP - IIPB,CHe'l<HW! - ,.n,A.Ilno-

TIOlH (Co'IH) ,K.lli!DHOI! (BapHa); llJlJII, 198? r,CCCP - IIPB,Kl!el!CRW!, 

K.E.Cepa<fm,101!,~.~A!UIBOI!; Man 1988 r ,CCCP - llHP,AneR,K,E.Cepa(bl:

l!OB,A."IHmeecRl!il; l!Jllll, 1988 r, CCCP-ll!IP, l!nllXIDICHW!,M.H,Jlloorn (f.loc-

KBB) ,A.'ll!meeci<ldj (l{pa1<oe) ; aarycT -1988 r,CCCP - HPE, lhioHepcRwi H 

BeceHHJ1J1,B.B.Bwolcoe (TdH11HcH),T • .lla8JllleE (C~); asrycT 1988 r , 

CCCP - 'ICCP ,l!nllXllHCHW!,B.B.llmRHH (PoCTOl!-fl8-.IlOHY); asryCT-C8HTJl

dp1, 1988 r,CCCP - r,llP,llanpa ,P.E,.llaHlllBC (KayHac) . 

B!IT'IIIII AH.ztpell 
606!30,CCC~ .ropbKOBCK8H odn. 
r.nasnoso,yn .KpacHllll ueTannHcT,36 

PE3BAH,Bnazuump 
354348,CoqH~ZpeBaHCKHII nep. 

l\ ,Il-A, KB.·t 
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TPETH'!HhIE OTJIO:>ICEHH.H B ITEII{EPHOVl CHCTEME CTPATEHCKOVl ITEII{EPhl 

HOBOTHY, nam1c11ae 

B BOCTOQHOA QQCTX C..oaeKBH / QexOCAOBOKU/, B HaqHOHU•HOW nap

Xe CJ!oeeqKKA peA /196,7 xw2/ Haxo~ca oe~epuas cxcTewe CTpaTes

cxoR ne~epH .Q.JIMHOA 21 . 797 w. ORa COCTOHT r~eeuw.w oOpeaow •a CTpe

TeecxoR ne~ep~ /IB.545 w.1. BHBKONOA OAeroycTpOeHHOR ~OOmllHCXOA 

~eAAHHOA nemepy /1 .232 »/, nemepy Ilc•e A~epw /I . BOO »/~ APYMIX 

HeOo.awn:■x ne~ep. CxcTewa BU.OAKTCI B rmaoA QBC'?'I 3TOA xapCTOBOA 

OOASCTa, a KBPCTOBON NBCCNBe .llyqe, oOpeaoeaeow aeTepmTBABCXHW~ ~ 

a9'Qaea.a:•wcKHW■ 'l'J)KBCOBYNH B8B8CTHAKBM■• O!' 88D&A8, H3 aexepcTOBlil 

DOPOA , DPKT8KB8T WliOXTOHHBJl pexe reueq MOT mre xopOTKKe MAO

XTOHHHe DOTOXX , npellleylll.8CTB8Hft0 pyqel T■eCBb.JlBM. 

ne~epaa• CHCTewe KV88T eepTHKu•Hoe paCCTOIBHe 194 w. B CKC~e

»e aaa»oaao pacueea'l'b /Tulis J.-llovotny L. , 1989/ 5 nemepHYX 

&TazeA M 2 ropH30HT&. CoepeweHH3D ap03KOHRYD Oeay Dp&ACTBUU:e~ 

I. aTez /868-855 w e.y.w./ 1 Ooiee npeeeye npocTpeecTea npKHBASe

zaJ>T B. ropHOORTy /995-977 » u.y . w. /, xoTOpMA oOpaaoea.acs a aepx

sow DBHOHY JI DOHTK.J>. BoJlblDOe 8Jl8'-!8HHe HweeT IV • neUleptraA 3TU. 

Ero oOpaaoeeHKe KOppe~KpyeT C oOpeaoeaHHeK H9.APeqHOA peBHHBW -

apoBMOHBO-AeHyABUKORHOA noeep~HOCTll e~paeBKBBHHR pecnpocTpaHeHHOA 

8 3aOa.D,H.HX KepnaTBX. HBJlPeqH8JI PBBBIIHB A8Jl.KT I 50 K HB,A AHOW ,no.us

Hv re•A~a • ~ax.ae ropeene. Oftpeaoea..aecb e eepxuew n~Houeae-pyua

He1 coewecTeo c ¢opwapoaeeHew JV. ne~epHoro 3T8lCa. 

flemepuye npocTpaRCTBO IV. aTaze D?8ACTBBJlftl)T 35,51 xa eceM 

A.IMHY ne~epM . 0,AHOBpeweHHO npeACTBUSM' CBIWe 00Jlblm1e XOPHAOPM 

K npocTpaac~ea a ne~epe, KOTopwe oOpaeoaua e eepxHew niKo~eHe 

noeopHeR peKe neJ1eo-rHaie~ • pyqel nueo-THecs~aeu. Kop■AOPW ~ 

npocTpeecTaat KoTopwe oOpeaoau nueo-ruueu mteyT OAHoaeaqHo 

Oo.J:bUUte paawepw X .a,pyrae npo¢u• KBK KOPKJlOPW, KOTOpt,18 oOpeaoea.1 

pyqe~ D8Jl80-T•ece•Reu. llyCTO'PH reueQKOro KOpMAOpa awel>T MKBMNa.r

HyA HBk.108 Kpouea /3So/ ■ C.IOaHO M88HAJ)w-pynir B 00.ZhmJIX xaraoax. 

illapxuu nonepeqHJa npo¢ueA xopa.a,opoa .a,ocTKral>'l' I0-60 w. flepeosa-

l<nillMj ~ + 
1946 + + 
+ + + 
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.t1,uye BUCOTbl JlOCT■raJUt paawep 4-8 pea a W8Hbme ICBK IIUlpKHH. KpOBJJil 

DOqTK MA8BAHO apoa■BRO aupeBH8HHY8 1 BB Ooxex C uuaqaew CTyaesqe

Tn 00k0BlilX Teppec • .D.Ha JOl8'CT oqeH& C.llO • . Ry» ¢opwy - KSIC peayJ1bT8T 

A8CTpyKUHM qeTeepTKqHoro nepHO.D,B. Kopw:.a,opw , XOTopwe iopwMpoea.a 

apoaKeA pyqeA Tllecub•ew xweyT weBmMe noaepeqaue npo~u•, qTo OT

eeqee~ eueprMM eo.a,oToxe. KopK.a,opw KMel>T apswoyro.11bHul UK Tpeyro~&

HuA npo¢Ub C DpM0AH8HT8~bHO 0AKH8KOBOA tmtp■eoA II BHCOTOA. Hexo

.lUITCA BYpBBH8KY8 KpOBJIH1 OOKOBY.8 TeppeCKK K Q8CTO KBHQ.IY B Kpoe

ARX. Alla Tose 1111eDT c.11:ozHym ¢opw:y. 

8 3THX KOPMAOPBX Ka Aff8 H HB OOKOBlil TeppecKu, B HeKOTO?MX ue

CTex COXPOHIUXCb BKYMYJIA~HM peqHW:X ru_.ex, necxoa M rAK~ UODIHOCTm 

4-6 w. 3TH OTA'OZ8HKA 01iAK DOAPOOHO npoeau•a•poeaHM. Be~hlDOe BHX

MaHKe Owro y.a,eAeHO peqe~w r8Jl8qHHKOM1 XOTOpye Oux 8.RUH3Mp0B8HY 

B 46 nyHKTax s CTpBTeHCKOA ae~epe, ~oomxacxoR Ae~AHHOA: ne~epe, Dl

mepe DcKe .a,xepu Ha cospeweHHHX eo.a,oToxax raueu • TKeCHbftBW, Co 

scex oOpeauoe rBJ1 eqHMKOe /4079 mTyK rueK/ Ou ycTeeoBAeH neTpo

rpe¢HqeCKHR cocTee, wop¢oweTpMqecxue H wop¢oAorHqecx■e xepexTep•

CTHKH C CTBTMCTKqecxoR W rpetMqeCKOA oOpeOOTKOR . He 3THX, HOH 

Ha ApyrHX weCTBX OY.AO YAe;reHO BHHWBHKe BiBKJilHKM OTHOmeHMAW OTAO

SeHMa M W8KOH8~ TexcTypew n9,l'@OTOKOB - opmeHTKPOBKe r 8JIIK M KOCOl 

CAOICCTOCTK . 

Ha OCHOBBHUH neTporpeeKqecworo COCTBB8 ruex 0!:U(K yCTQHOBJl8HW 

3 rpynaw rB.J1eK 8Jl'JIOXTOHHW::X TOKOB: 

I. rHwteux.,,;n TKO 

2. TM0CHhaBCKHA THO 

3 . cwemeHHYA: THO 

3TH TMDY q~TKO OTAHqaMc• neTporpe¢Hq8CKKM COCT8BOM1 wop¢oio-

rKQ8CKHNH H wop¢oweTpxqecKJU,,(X xapaKTICpHCTMkBNX, ropM80BTa.t~HUW K 

eepTMKQA'hRHN /cynepDOIMqMR/ paawe~eHHew B KOPKAOPU: IV. ne~lpHoro 

BTaaa. 
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B raahK&X OIUJI oope~•~•Bll C~8/l)'lll!IIO DOpOJ!.H /p■c ,2/: I -KBapq, 

2 -•aapq•~, 3 -rpBBXTO■AK, 4 -nueopxoA■T, 5 - raelc, 6 -ci,~BHI 

c~eseq , 7 •¢wli■T 1 8 -cepneaT•axT, 9 -a.w~•Ooi■T, 10 -weTanecqaau:, 

II -ueaPoAHT, 12 -necqaeHx, 13 -xoariowepaT, 14 -•a»ecTa.sx. 

ruueqx■I '1'11.D rueqH•xoa Oau TpaecnopT■poea11 a nemepy /p■c . 1 I 

pexol ne..ieo-rinueq xa eocToqsol qacTa rop a.axe TaTpK /12 •II/, r~e 

•weeT ■CTOK pexa [luueq. IleTporpecpqecx■I COCTBB re.ieqezKOB O~KB8• 

•oa»I kax nopoAH, xoTopye cieraa,,r &'f'Y qecT• rop . ~o 54,2.2~ npua

.it.te••~ EB8Vlcy' K XB&PQE'Y , 00HSBOB8RBO np■cyTCTB:,mT rp&B:aTO■)lK K 

MeTa110;,¢,:,-. !-';,oau11e nopoA,11. ra.n,a:■ ■lfeDT C50.1ee awcoaym c4lep■uocon 

IKd er = ~, t6h riaaa»w 00pa10M y xBapqa • xaapq■Ta • u:am.al cTy

naa.._ 01[pyr.1esaoc'!"• /lld Ro• 2,77/, r.1e»111tM oC5paaow y .zu>ynrx · nopo.A, 

e cpaeaesttD c ru1t11:B.MX Taecs••ncxoro MAUa. topM11 raa:ex npe11M71t1-

CTaeeeo yn.tonteaHK• , 01:pyr.1111 • yniom.eno-ttu••JtP•qecxze. Ha noaep

~HOC!• r~e• TIMBU D.l!HK& Pe,Kn ox•c•al. rau:eqxlll '!"KD ruaq••

XOB pacnpocTpaala B ~oe5Jnmcsol ~•AIIHKOI n•~•pe • B CTpaTeacxol 

ne~epa a rs.u•q~o• KOp&Aope / xo~aa Upeasaneaa, aaepaa npxenec'!"~, 

Poanpuxoaa AOW, Maloae zo46a/. C Toqn apeu cynepnoeQa:a ru•u 

r■ueqaoro Tana 06pa1oauac1t pauw:ae aaa Taeca•sacaoro T•na. 

Taecauacsal nn ru••• 61t1 'f'PaBCDopnpoau e ne~epy eOAOToaoa 

oueo-'?llecau-■ u ~ .. •oro palo•a /1-a KIi/ u 1>r o .. C..oa&11•oro 

. pu, r~• auo.aa1tc• nopOJUI aepnero nueoaoa. fo.z•xo 9, 7~ ru••• 

coo"..-•• aaapqa ■ seapqaTa. ~o 85,BS npaAcTaua•~ necu.aas, ua-
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epo.au ■ 10er.1:owepa'I'. ra.aeqHuca a11e1>T ea&J:QY'I> c¢epK'IHOCTIJ- /Md sfrs 

6 , 15/, HO 60.tee eaCOKKA C'eyn8Hlt oxpyrAeBBOCT■ /Md Ro~ J ,05/,riee

BlilK o6peaow y apeo6.18)l.81XQXX nopoA, a cpeeaesa1> c ru1>&8lliil rHJUett

w.oro Tana. ~pw:a rueK yn.to~eHHYe • y11.1QGleRBO-Q,LIKBAPJ1'18CSKe • Ha 

noaepXROC'l'll ruex PBAllO BCTpeqeeTC• TlllllU n.aAesa ~e ,Kn OSKCheA. 

Taeca1taec1t•I 'Pan ruhxa aaxo,ll■1'ca e I OpXJtopax: IV. nem,epeoro 31'&

ze a C'f'paTeBCJCOA net11.epe x a ncax AllEIPBX . 3'P■ eKyKyisttll BUOAST

Cs a aopuopax, 1t0Topwe o6peaoau noToa nueo-TKacHuew /Kpimr,oa

.loae XOACi&, r.1aeee zoAO& • IJ.PyrKe/. ruhxa eaxO)ta:TCft Toze • e xo

P•Aopu, aoTopwe o6peaoeua pexa nueo-f'Hueu, , eocToqaee O'f' xou

-r-aat'a c KpRID'P&10aol xoAOOI /ffaepaa np■eaac'I•, Poanpaexoew AOM1 

Ka.Jtoae XOA,6& , CeyP,BhOBB xo.o,Oa ■ XOAOB PenpeaeK'!'QBTOB/ • B 9'1'1ll xo

pa,Aopax rueqB111tX T■eca1>secaoro TEI& eaxo,A.l"f'Cll a e11caq011 eoa:y ra

ieqnaoa cxemaRRoro T•na • rsueqaoro Tana. 3Ta rueqeaaa aalC5o

iee KO.IOA&I • 

ra.aeq1m11:a cxemaueoro 'l'■ne aMH>t' ceoa xepax"PapacTaxa a cepe,Q.&Be 

•e~ .. ,np•aeA,IBBWa 1'XD9ld, DOTOMJ' q'l'O o6paBOB&l&Clt nepewem.e

Bae11 r11.1e1111&KOB raueqaoro '!"&DB DO'POKOIII nueo-TlleCBhSBII. HUOA,IT

ca BOC'l'Oqaee OT KpJlm'!'UOBOI XOA6W B KOpa,llopa.x, XOTOpH8 06pa1oaa1 

oueo-l'Bxoeq /llaepaa opaeoac'Ph , Aow CHil, llaloaa xOAOe/, 

Kpowe ne'fJ)orpataqecaoro cocTeea '511.1■ a rueqe■xax ycnaoa.aeHK 

■11i1:eeea■• a paaw~pu i:e.11e1r, •~~_eeeaa~ a co,llepsaen raaptta a. aeap

QilTa,_ /aa11: C10.1ee ycToAqaalilZ nopo.A a npou,ecce 'l'pascnopTa/, ■aweeeau 



B ceep•qeocTH1 oxpyraeeaocT• • 4><>p11e rues. 

,lJ,aBHYe o xape1tTepe H Banpaueex• Tpaacnop'ra o-raoaesd OILIK o

npe,Aeatau: opH no11011D1 11ayqeeu opae111"11poBKK ra.aeK ua 20 M.ecTax. 0-

PKeaTJCpOBxa rBAelC. - HSUOH A,IKHRIIX oceA /a/ rueK npOTKB uanpa

BA8HKE> Tp8HCOOpT11pyDD.ero DOTOKB o-rqn'l'AIIBO H80.ll)AB8TCJl y YD.IODl&B

ffl:lX • yn.irow,eeuo-~u•RAPKqecxu raaeK. Dp• nowo~ 11ayqeau op11eu

T11poeKH HBUOHOB rueK OIVIK n0.1yqeHJrae B8KTOPY 08.180TOKOB nelQ.ep

HYx pex X DOTOKOB B DOA38WRIIX KOpK.,Aopax. Hayqeeae xocoA CAOJlCTO

CTK Otuo orpaeaqeeo HS H8WHOr»e 118CT8 B neCQSHHKX OT.IOKeH»SX II 

rueQHNK&x.. 

He OCHOBe ¢ax~oa, KOTOpwe Bu.Ill noayqeay op• 11ayqea11H OTAOZ8BIIA, 

ocooeaHo rueqH111e.oa, peawemeHMa ne~epe.llX nycTOT JI xx woP¢o.aorKx, 

KHTepnpeTxpyew pezn ne..1eoTeqeHMA /p•c.2/ xapCTOBHX DOTOKOB • 

pex BO spew• BKyMyA•QIIH 0TAOZ8RIIR 11 00paaoeae11A OpOCTpSHCTB B 

IV. nemepHoM BTue. Hli:TepnpeT11pyeM c.1e.JtY1XeyD noc.ae~oeaYe.ir&HOCTb 

noaopoe B.1..1:0XTOHRY.X DO'!OKOB B ne11tepa:y» CJICT811Y • 

flo,A 88WJlbD nepauA DOCTyDU na.aeo-f'Rue~ OT C3 B KBPCTOB08 n..te

TO Jlyqa. qepea npocTpaBCTBS cospeweBHOI Ao6mKHCXOI ..teA•BHOI ne

~epu, npoT&K&.1 CTpeTeHCKOA ne~epol xopll)topow fipexaanee•, qepea 

Poanpeexosw ~011, W:aAoay XOAl5Y no xo.Q.6Y Penpeaee1'aBTOB • ,Aa.mne qe

Pea .AO c■x uop H88HBKOM•e npocTpaBCTB8 88 m, 88 noeepxBOCT~ B 

.AOAKRY TM:eCHb9BY.. 

BepoaTHO e nepHo.Q.e 1 xar.Q.a na.aeo-f)u1..1:eu noKKHyA ne~epHym CHCTe

wy' RBCTynaeT aepNO.A ,Aellcoreu DOTOKQ nueo-TsleCHb.BY. CewwA CTap

lDA nouop a IV. ne~epHwA aTaz gaa•eTca noeop qepea 3e.aeey ne~epy 

B KpHIIJ'l'BJ[OBy XO,ztOy K A&Jlbme H8 BOCTOJC qepea raueq1C11e XOPKAOPY 

/Haepaa np■eneC'!b, ~OM CHll/. B reueux•x KOpJllJlope% wecTSMK coxpa

HUe~& cynepnoaauu - a .aezem.ew. Ooxy aueraeT rueqexK raueuKo

ro Txne, e cepe,AKHe c11emaeeoro TKO&• a icpouz Taecew:acxoro Tll

no. noTow c.11ell::Jrrr opocTpancTeeuno M apeweHHO ••o.a•poaaeawe noHo

py TIOTOKB nueo-TKecHbRBW B XO,A6y PenpeaeHTBHTOB, aneqa'!UbHOA 

flOROP B CTy.Q.HbOBY XO.Q.Oy H HSKOHeu OOCA8.AHHA DOHOp B IV. 3TBZ, B 

r~aeHy XO.Q.6y. ~8JlT8AHOCTb DOTOKOB B oemepBYX XOPHAOPBlC XOBQB8TCS 

TeXTOHMqecicon ¢eaoR HQ rpaHHU8 Me&,lly TpeTRqHYW a Q8TBepTHqHYW ne

PKO,AON. 

Kpowe IV. nemepRoro 3TSKB, TIOTOK D8.lleO-THeCHbRBW nocTyDBJI B 

DABTO ;Jyqe TOZe B CT&pm:Rf. /sepxHKA D8HOH - TIOHTllA/ M BWCmH2 nemep

HYA s. ropK808T /exO.A CTpaTeRCKOP. nemeptl/ M TOKe B OoAee WOAOA!,le 

/A8ABHKOBWA nepHOA IIHHAeA/ npocTp8HCTBB 11. ne~epuoro 3TB.K8 /907 

- 890 w H.y.11./ CTpeTeecxoA ne~epw. 

3po8HBHBJI H axyw:yAJlUKOHH8ff A8AT8AbHOCTb xapcTOBYX DOTOKOB B ne-
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~epHoA CHCTewe CTpaTeHcxoA ne~epu, oOpeaoea•e eo eepxHew n.irHoqe

He 60AbmKe KBPCTOB~e npocTpaHCTBS IV. 3TU:8 HS BWCOTe 950-930 II 

u.y.x. TpeTKqswM oepKOA 8BJl88TCB rABBHYK nep•O.AOK oOpaaOBBHHff ae

m.epHHx npocTpeHCTB CHCTeww. qeTB8?THqHyA oepxo~ OTAHQQ8TbCJI Aeg

T8AbBOCTbm npexvy~eCTB8RHO SBTOXTOHHYX ne~epu;a T8Q8HHA, oOpaao

BauMeM HBT~qHo-xene.11bHKX oOpeaoeaHHR Y. npo~eCBMM paapymeHMB. 

8 HBCTOJIW,ee epeMJl B0,Ahl peKH rHueu 8KTKBHO ,QeACTBYl>T B aanll,A

HOA qQCTK KSPCTOBOA 06JrSCTli, r,ile npK nocTyMeHHM B uaeeCTH8KM no

rpyzeeTcg B DOA881Ub8 M oOpeayeT ~0 CHX nop He3H8KOwyD C3CTewy B 

AJIHH8 OoAee 2 KW C A8HHB8Aff~HeA 180 M. AA.IOXTOHHY~ TIOTOK TKeCHbS

By norpYllB8TC8 npH BCTynJleH~M HB HaeeCTHBXK B ~OAHHe TM&CHbRBW ~ 

B A,IHH8 OXOAO o,s KM ¢opwHpyeT H88HBKOMWe no,Aae»HYe nyCTOTW. 

Jll!TEPAT:IPA 

1. TULIS, J.- H0VOTlif, L.: Jaslcynny system Stratenskej jaskyne. 

Llonogra1'ia , 1989. 

Pxc. I. KepcToeu pexa rnueq • pyqeA Txece••ew cero.qHa x e eepx

uew 0..t110qeae a JmBOI qacT• C.10aa.q,coro pu. 

Yc.10enue oooaxaqeux•: I -rpaeKTONAW 1 MeTawoP4>xqecxxe aopo

AW:1 2 -Apyrwe R8K9p00H8TBH8 nopoA:H, 3 -a OOA:bDlJIRCTBe Maae

CTHRIC.K x AOAOMKTW, 4 -xepcToewe D.ISTO - cpe~ueropHoe DAO

cxorop•e, 5 -HupeqHa.w paesKea, 6 -pexa, pyqeR, 7 -nouop, 

xepcToewA RCTOQHKx, 8 -TeqeeHe pex■ , pyu a no~aeMe~be 1 9 -

ne~epsaa cacTewa CTpaTescxoA oe~epw, IO -nosopw pyqa Txec

R&aaw, 11 -noeop K xapCTOBWI HCTOqHRX pexK ruueQ1 12 -Te

qeHKe pexH rHu:eq, 10-12 eel a eepxeew n~•o~eue. 

PMc.2 . Hanpeueu•• n..a•o~eHewx oueoTeqeHKA f'uueu x T■ecubaBW a 

IV. new,epHOK 3TU:8 B ne~epHOA CMCTeMe CTpaTeHCKOA ne~epw. 

Yc.iroaewe oOoaHeqeHx•: I -na.teonoHop, 2 -nueo-r1nueQ • 3 -

nueo-TKecHbffBW. COCTSB ra.aeqBIIKOB rpa~•~eCKK: 4 -ruueq

KMA TIID, 5 -TK8CHhffBCK■A T■D, 6 -cwemau..-1 ~xn. 

R!IDr • H0VOTlif, Ladislav 
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TPETHqHhlE IIEID;EPHhlE 3 T A JICH H IIOBEPXHOCTH BhlP ABHHBA HH.H 
B CJIOBAI.J;KOM P Al71E 

HOBOTHY. naaHcaaa 

B BOCTQqlfoA 'ISCTK C.roeeu•illexoc.aoeaxu/, HUOAIITCS HQ Il.lO~a_zt• 

151,5 XM
2 

xapcToeu oUecT• C..oaaqul pal, a PBllXax poesoneaeoro 

Haq■oe&.1•eoro nepKa /196,7 xw2/. B ao.tm11HCTBe 8AeC pa8BBT DOAH~I 

n.aocxoropH.HI xapcT c cn.iomullll ooqeean11M II pacT&Te.a•e:w noxpoeow. 

KepCTOBOA pe.a•e¢ COCTOKT 118 xapCTOBYX n.aaTo K xpe6TOB XOTOpue OT

Aei:eBlf r.1ylOKIJl■ XBH .. OHBIIIM ' ym;e.aJJJU OI, cyxKMM AO.IHB&Ka • m.xpOKKM■ 

peqallMII AOA■HBMX. 8 DO.Q,Be»e.1•• xapCTOBta: n.a&TO toraTO peae■eyTK 

Do.Q.aewnue KapcToeuiueBR. Bo.1bmoe aua~en11e K.MeeT ne~epuu CMCTe

Ma CTpeTeucxoA De.Ulepu c AAHHOA 21 . 797 w, a mauol qacTa per11oea e 

KapCTOBOM D..IBTO Jlyqe. 

TepKTOPHI npe.CTBB.laeT BCIRl8TpKqecx■, x ceaepy eeuoeijHHWA 6AOX 

N88O80■QeCX■% nopo.Q.. llaHym QBCT• oO...acTa Bll.ABKByTym BB ewcoey 1100 

-_ 1270 w ,ApesapyeT x socToxy peas fluueu, ceeepHy1>, noeaseHuym 

qacT• c ·ewcoTol 600 - 700 w ,ttpen•pyeT peKe ropHSJl. 

KepcTOaw.e aues•• paae■TH apeKMytQ,ecTaeuso a ee'Pepm:Taucxyx a 

mTaKHe.tWCKWX HBBeCTH•xu. cpeARero Tp■ace, weahme B M&BeCTHaXQX eep

XHero Tp■aca. KapcT a Tp■ecoau AOAOWKTax ecTpeqae-rcs oqea• peAXO. 

KapOOHBTBll:e DOPOAW DOACTIUSDT CABBUW, oecq&HMXK. XOHrAowepaTw HU:

Horo Tp■aca K nep&wa. nopo.zte CIU.TH B CXABA,k■ K AK8.mHKTKBHO peapy

meHW.. He ooaee mKpOKDX CHHK.IMHBA&X HBXOA•TCS xapCTOBOe DABTO Cxa

Ae, 0e.J[l1 Jl,,yqe , fep&BH N rAaq. 8 y&KMI: X KpyTKX 8.HTMIUIMBB.IBX BHC'l'y

Rel>'I' HexepCTyDWleCs DOPOAli• 3AeC oOuqHO poaBKTW pequwe AOiaew • .n..a 

paaexT• ne~ep a mauoA qeCTM oOAeua ■well"I' nepeocTeneuuoe aueqeuae 

PBBAOIIW C3 H&npe&.1eHHS - mTKTD~IOA paapueaoA CHCTeWII:. Ouw npo•e

UDTC• ocoOeBHO B MOJ>4)0AOrM■ M reBeaxce ne~epHoA CKCTewa.CTpST8H

cxoA: ne1ItepN. 

Kpowe 8.1.IOXTOHHHX peK rRueq K ropHBA , OCTB.11:tHWe pyqbK npe11wy

~eCTB8HHO 8BTOXTOHHYe. HeXOTOpHe TeqeHIU B 8TOI oOiecTB oOpeao

au■ e npomAow ne1Itepw aaeqaTeAbBII.X paawepoe. 

Kpowe reoAorHqecxu yc.roewl peaeMTa KapcTa, KaK Oo.tbmoe pac

npocTpeaeaxe X MOD[BOCTb ■aeeCTR.SXOB1 llX TeKTOHKq8CK8JI npopeOOTKe, 

cy~eCTBOBBHH8 uiOXTORHYX BOAHlil' TOKOB C HK3KOft MMHepanxaaqKeA M 

aoaTowy C swcoxol erpeCCXBHOCTbl>, B 3TOI KepcToeoa 00A8CTH 3enQA

BHX KapnaT , AA• oOpaBOBBBMa DOA181ULHX nycTOT •a.t•8TCS BUBNW ¢a

XTOpow u: cs••• c oOpaaosaB■ew noeepxeocTel ewpaeaxeaeKa. K ocaoe

Blillll DOIHBR8M B xepCTOBOI oO.racfll CAoea[lXMI pal npaaSAAea■T ¢eKT, 

.._.o sc• 00.tacT• coewecTHO C T8BA8BUKel 3808,ABllX KapoaT DOCT8D8BBO 

c nepepHsaw■ DOABawuac~, op■qlw noAH■Th• Ou■ npepwees■e ¢aaew■ 

OTBOC■Te.t•aol CT80Ll■la~•· rop. 3Te BKTMBBOCTb cesaaaa C H80T8KTO

H■qec•aw• ¢aaaV11 un•Acxoro oporeaa. 8TOT TpeBJt xape•TepeR A-1• He

oreaa , xarAa eo spew■ ¢01 cTeOa.raaaq■a ¢opw•poeuxc• apoazoRao -

~•BYA&q■oseue noaepxeocTK, KoTopae OAeroABP• xopomel xoecepsm:py»

DWI c-nocoOaocn •aeecTBaxos coxpuu•c• AO en nop. Kex no11:aeu1t 

•cc.weAo•a••• a neutepeol cacTawa CTeTescxol ue~epa/Tulis J.-Hovo-

tny L. ,1989/ ao ■ s .iu,yru ne~epax C..oeaqxoro Pea, ni:e.r• •a•o-

TOp■e taaH cTaOu■•a~•• pem:&.a11,ee aaaqeu.e e oOpeaoeaeu ne~•PBllX 

•~uel, B onpeAUlam BHCOTB:llX ypomu:x. HaoOopOT taau nOAUTbJI 

xapcTOBOI OOASCTX OTBeqSJ)'II rA8BHHK oOpaaow TeKTOBKqecx■e ¢aaa aTa

qecxa., pOAe•c•e• a ee.aamcxas . OB• Ha uoaepxeocT• 0Tpaaa.1•c~ a rAy

OweaoA apoa■■ • npoT•s aanpau:euaw Teqen•I eOABK.X Toxoe - a ow0Aa

m1eas■■ pe.a•e¢a Ha noAaeweA• • epeaae■ew noToxoe e HllKHYe rop•aosn. 

K Oo.aee Apeeu■w noeepxaocTbaM ewpaeeaaaeu eoawozeo OTHeCTK oc

T&TKM pei•eta , XOTOpwA BHCTyDaeT KB- DOA xour.rowepaTOB aoueBe B ueu

Tpu•HoA qaCTH CJIOBB[lXOro pu RO KBpCTOBOM lLIBTO riaq /Lukn18 ).[., 

1945/. Ha BOCTOK OT c.aosaqKoro pas 8811 M3BeCTH8 AO 80[l8HH8S ne

mepe /Novotny L. , 1967 /. Toze a CTpBTeHCXOII nemepe H81l UBOC'l'HII xep-

CTOBHO ¢<>P"" /Tulis J. -Novotny L. , 1989/ y KOTOPlil npe,11no.leree11 

D0A00RYA eoapeCT . 

BepmllHB&JI c■cTeYa ewpaeRMSBBKR, K8K aalOo~ee APeBHAB, ~aeecT

HB.J; ueoreHHU nosepxHOCTb BHPBBHMBBHKS , yCTSBOUeHHEUI e 3aneAHl:lX 

KapneTBX, eexweeT BO)lezsoro 3XBKB8,JleBT8 B 18pCTOB02 oOieCTH c.ao

BBQKWA pal . topMHpOBBB•e &TOI noeepxKOCTM npoaaom.10 B ~eqe&Mlf. C ee

Pxeoro Oa.AeHa AO aaz.sero naBoea /-IS AO JO wu.r./. Bepo~TRHWK pe

iaKT&.lil.K aToA noeepxeocT■ e C..oeeQ•ow pale woryT ewTh HeOoiwn•e ee

pmHHN B!mle OTKeTk■ 1150 w HS 1>re oO..acTa, KOTOpHe BWCTYDBDT BB.A 

cpeneeropHoe niocxoropbe. h aKeKolill:ix peqHtll. ne~ep, aTof ¢eee npK

Ha;u:eaa.J>T Koa•poea ne~epa /1090 w e.y.w./ K ne~epw raepaHeA cxua 

/1100-1120 -../. 

CpeAReropaoe niocxorop•e - ero noeepxuocTHYe ¢opMH, xopomo co

xpeHuxc• HB Dre KB ~eHTPB.IHOI QBCTH xepCTOBOi oO~BCTH. OOpaaoee~ 

JIOCb B eepxuew D8HOHY. B DOHTIU) /-? AO 5,6 wu.r ./. CpeAHeropeoe 

ll.lOCKOrop~e npeACT8B.teHO /pHC. 1 / xepCTOBHIUt ruaTo, KOTOpKe BB Dre 

OOABCTK xxeDT BYCOTY 1150-1000 w e.y.w. /n.,.eTO Cxue, lleAQ,, Jl:Jqa, 

repeBH/, e Q,8BTpe.l1tloA qQCTJI 00ASC'1'• BHCOTY 1050-1000 11 /niaTO r.aau/ 

• 88 ceeepe 925-850 w. IloHa.aes•e noeepxeocT■ e ceaepuoi qacTK cex

saeo C acxweTp•qeCKKM BBUOROW Me8080K~ecxoro 6.1:oxa KBPCTOBOI oOAe

CT •• no ox:paxse xapCTOBl:lX WIBTO COXJ)BBUlf.Ch peAMKTII Me.JIKU AP8BHll 

AOAMB , npxaQA,,1e:a:.aJIU,tx K cpeAReropeowy niocicoropbl>. Cx..aoH.1,1 DAa'l'O xpy

To TIBABD'I' 8 y~ei•• H 8 rAyOOKKe AO~HKW, B KOTOpHX BOAHHB TOKK apo

aaeft nocTyneDT e neKTpe.JlbBWe QSCTK K&PCTOB~X CASTO M TSKMW o0p880K 

OWOASZRBBDT M Jl■KBMJlKPYmT cpeAHeropHOB D~OCKoropae . BXOAY K ropH-

80HT8.lbKae KOPMAOPH MB.orxx oe~ep KOTOpMe ~eK~T 30-60 w no~ ypoeuew 

cpenueropKoro n~ocxoropu, axywy.aA~•e 8,IAOXTOHHHX peq~yx ra.aeqnx

KOB e 3TKX ne~epax, ap03HBHYe npo~uu KOPH~opoe C OOKOBWWH Teppa

cew-■ H KpOB.IJIHHl:l.M.K KBHQ.taMlt 0Jl.B08H8QRO noKe3YBBDT, QTO oOpaaoeeHHe 

3~•x ne~ep CBR88HO ope~wy~ecTeeHHO C rop~BOHTa.tbHO~ ~HpKy.tRQHel 

KBPCTOBNX BOA, CBR38HHX C ¢opwupoeaHHeM cpe.[fJleropHOV. aoeepxHOCTM. 

HariRAK~M npKwepow woryT OMTb peqHMe KOpHJl.OPY s. r opM808TB CTpa-

TeHCKOK ne~epy HB Dre oO..aCTB K ~e~eeaen ne~epy B ~eKTpe 00A8CTK, 

M APYMile aeOo.tbmMe nemepy . 

Ha,llpeqHBR peBHMHB apeACTBB.l.eT cewym MOAOJl.YD /HeoreHHOro eoa

pacTa/ apoa■OKHO-~eHyABQHOHHy~ noaepxHOCTb, 118.JIKe OCTSTKM KOTOPO~ 

coxpaH~AKCb HS 1>re 00ABCTH B 40AMHe peKM fRueu, BB BYCOTe 950 u, 

Ho tllllpee p83BKT8 HQ ceeepe 00A8CTH KB BYCOTe 650 w npH peKe ropH8,.[t 
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/h!iCian t .,1962/. COpaaoeaHY.e 3TO~ noaepxuocTH npov.cxo~KJIO a eep

XHew nJ1KO~eHe- pywaHe / - 3 , 7 AO 1, 6 wu.r . /. 3Ta noaepxuocTb oO~ee 

OOpsaoeaHB D?M OOJlhCUMX CJIOBB~KHX pexax . B CAOBBQKOW peHe OHB HBXO

~HTCA He B~COTe npH6AX3KTeJlbHO 150 w HB.,A 3p03KOHHOA OeJOP. ?eK rux

Ae11 K ropHaA /p1<c. 1 I . 

.4.U1KH!:d1 ne;.,Mo.,11 /1,5 - 2 MH.11 . r . / aepTHKBJIHO:\ C1'80Y.JIY.38qmt OOJIBCTM 

B pyweHe noaaOJIM~O noeepxHOCTHYW BOAHWM TOKOK He TOJlbKO ~o~roepe

weauy11 OOKOBYII 3P033.I) H o0pa30B8HHe peJ!be¢a B?:ilPBaHHBHMBBHH.H, HO it 

Taue B K9;:)CTOBO~ OCJIBC1'0: ¢opwHpOBB~Ke 3HBQMTeJlbHOro KO.",HQeCTBB ne

~ep M OOJ!b:nHX n~AaeMHYX nyCTOT , oOpeaoaeHHiiX npeHtity~eCTBeHHO BJIAO

XTOHH~WH BOAH~~~ TOKBXH . Cewye OOJlbalke ne~epHye nycTOTW npKU9AJ18-

ZBIIa(e H8.,11~8QK09. p9BRHHe, paaBaTH HS Dre 00A8CTH B KepCTOBOM rt.lBTO 

,:.Yqa . DpHHSMexaT B ne~epuy11 CMCTei,cy CTp8T8HCKOJ oe~epw , B KOTOpyD 

reHeTMqeCKR BXO)UIT CTBT8HCKB~ nemepa /Ie.545, 3 w/ , flc3e KHepw 

/I.BOO w/, ~oOm.HHcxaA AeAJIHHBR oe~epa /I . 232 w/ H ~pyrHe HeOoibUllte 

:J81Il8pH. fJl88K!ie I cawwe ;;JIHHHiC8 tc CBJU.r:e K?YDB!ile nyCTOTH H8XOARTCft. 

Ha B~COTe 930-950 w H. y.w . c MKHMWBJrHllW DBJl,eHHew /'Ji;J./ KOPHAOpoe. 

3Ta nyCTOT~ ~pHA8Jl,Jl8Z811t! rv. ne~epaowy 3Taay. Jl.irR H~I xapaKTepHH 

POBHWe 3p03HBHY& K~OBJIH, CTyneHQBTHe 6oxoawe pycie - KSHBAW K axy

wyi•uv.M ra.aeqHHKOB, neCKOB i! £"Jt:ilH. Caw?ile OOJl.bmKe nycTOTY BYpaOOTB

JIB DOHO?HBJI peke neAeo-rHHJ18Q B ncomHHCKOI A8ARHOA ne!Ilepe M CTpe

TeKCKOK ne~epe. ilOHOpHKA pyqea nueo- 1HeCHABY oOpaaoea.., nycTOTY 

C M8HbmMMH paawepawK, HO TBK•e C K8Ha.181ot 8 Kpos.ae . ~TOT py~eA ao-

CTynu e waccHa .f..yqa a uecKOAbKMI nouopax e paaHye apeweHa x npo

CTp&HCTea. OOpaaoau MHOroqHCAeHHYe ne~epawe KOpH~OPH CTpBT8HCKO~ 

ne~epw, IlcHx ~Hep H wuorHI Apyrw-x ne~ep e weccwee l-4,yqa c axyw.yiR

UKAwK 8.IAOXTOHHYI OTAOieHKA. 8 0.,11HOW M3 KOPKAOPOB 6MAO OOKapyaeuo 

60AbmOe KOJIHqeCTBO CKeJ1eTOBYX OCTBT~OB ne~epuwx W8Aeexea H cieAY 

MX AeATeAbHOCTX. OOpeaoeaHHe IV. nemepHoro 3TU8 OHAO neoOwKHOBeR

Ho CJIOZHOe K HBAB KpHTHQeCKB CK838Tb, ~TO e~ 6oiee AP8BH~e ¢eay 

ln?OTO¢aaw/ WY TOAbKO yCTBHOBJUK H8 npsww:x ABRRtcX - B88KMHOro OT

HOmeBHft OoJlee WOAOAYX MOp~OAOrHqecxwx ¢opw, KOTOpue RSXOAATCft B 

IV. OTexe H ApyrHx 3Ta.zax . XOTff rAeBHOe ¢opM'Hp0B8HH8 ne~epHHI ny-

CMX nop . 

8 ceeepHoA qeCTH CAOBBQKOro paR, R8 B~COTHOQ OTM8TKe sa.npeqno~ 

PBBBNHK HUOAKTCff HeOOAblDOe KoixqeCTBO apoaKOHHllX ne~ep, XOTOpwe 

00p8BOBB.IM BBTOXTOHBYe BO~BHe TOKK. K a~JUt De~epaw OTHOCATIQI K.ta

mTOpHu, PyaoeaA, BTBQI H AJ)yrxe. B ueHTpU:bHOA QBCTH OOABCTK, rAe 

MaeeCTHH TOAbKO BBTOXTOBHWe BOAKHe TOK■, HeOw:e yCTBHOB.leHe H8,Ape

qnu peBRHHa, K To•e seOua oOuapyzeaa aHBQ■TeihH¥e aemepy. 

8 TeqeHKM qeTeepTxqaoro nepKOA8 e AOiKea:x peK 38DSAHHX KapnaT 

¢opw•poa0.11•c• 3 rpynns /llazurova v.,1978/ peqewx Teppec. He aoaKo

•eocTh xoppeA•Q•• H&KOTopwx peqswx: Teppac c oOpaaoaeaaew ropxaoa-
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Tu•eux xopKAopoa a ne~epe C..060,111< noxaau /Droppa A.,1963/. a ne

~epaoA CXCTewe CTpeTeHCKOl ae~ep~ ycTBBOBAeBo , QTO BAeCb B08MOKH8 

/Tulis J .-Hovotey L.,1989/ xoppei•Q•• I I. nemepRoro aTase • 3. 

ewcoxoA TBP?Bc• /oxoio 900 w u.y.w. / peK■ reueQ , xoTopaw ¢opw:a.

poea.aacb B ieAH■KOBal nepKOA MXHA8ih . Haxoaeu eCTb BAeCb HB ecel 

KBpCTOBOA oOABCTH •CHBA KoppeAAUM• oOpaBOBBBmKX• o• B RBCTOS~ee 

epelUI nemep RB ypoeR■ coepeweRHOA apoaaeaoA Oaey noaepI.HOC'PBIIX 

BOAHlllC TOKOB. Dpzwepow woryT OuTb ne~epw 3.taTe ~~epa, ,r...xa ne~epa, 

I. ne~epuwl aTu CTpaTeHcKoA oe~epu • ApyrKe . 

c!""TOQXK apeH■S reaeaace ne~epaoA CKCTBMK CTpBT8HCKOA n9Dlepw se

~ReTCK BUHHM MOMSHTOW OTAeAeH■e qacTa ne~epHoA CKCTe»• oOpymeBHW 

npocTpBHCTB H oOpaaoeeHM8 CQWOCT01Tea• uoA qQCTK - AoOmKHCKOA Ae)tJI

HoA ne~epa . Pa&AeAeHKe Ra AB& CQJ,IOCTOaTeAbRHe ne~epa npoxaomao e 

AeAeBKKOBHA oepXOA pxcc . C Tex nop 8A8Ch HBQSJICS o6peaoeaTb ne•ep

HwA AIA, acae~cn•e ~ePo IOI &AeC Kweew ~o6mKacxym ~eAIHHym ne~epy. 

Ww: AJM&ew, qTO OOA&e 8H8Q■Tea•swA oepXOA ¢opw■pOB8flM■ oeqep 8 

XapcTOBOI oOA&Cft C..oea~KMI pal , npHH8,AJ18ZKT ~TBDY oOpaaoaeHKS HQA

peqeoA paeeauv e eepxHew rtJIKOQ.eae /-3,7 - 1 , 8 wu.r./. CTapmae Tpe

T•qHKe 8'1'8DK /cp8AHeropau/ o0paeoeeHHa noeepXHOCTel BYPBBRXBBHHA 

K qeTeepTXQBWe / Teppacu/ , HWel>T W&Hhmee 3HQQ8HKe npx ¢opwKpOB8HH 

noAaew.uoro xapcTe. npeAno~er aew, qTo DOAOOaoe poaeaTxe oe~ep e css

BH C oOpaaoeaHKew noaepXHOCTel BliJ)BBHKBQBIUI, eoawozeo OXK.ABT• ~ax

ze 11: e Apyrwx KepCTOB!il TepplllTOpHSI 3&DB,AHHX Kapne'P. 
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CIIEJIEOJIOrJ.PIECKHE IIPOHCillECTBHH B CCCP: 1962-1988 rop;hI 

PB'3BAH, BllaJJ,NMHP • KBCUBB, B.'llaJlMMltP 

Al!rop11 pacnonar8.ll'l' caa)lallllJDIII o 190 npo11cmeCTEIIJIX Ha T6ppllTOJlllll 

CCCP B ll8pl!OJI c 1962 no 1988 l'OJt B n81l18P8X,H8 llO)tXO)lllX K n81l18pall 

B H8 llOB8pxHOCTB EO llp0NR n811l8J)IIIIX IIOXO,llOB B 8KCD8JlBUBII, 

C 1962 no 1970 r. 111488TCII Jll!qJC)PMllllJIII ,B OCBOBIIOM,O npollCW8CTl3IIJIX 

c !pSTa!ILHHAm DOCJ18JICTEBIUIII.C 1980 r. H8Jl!IKIIH yqeT IlpaKTHqecKB 

K~Oro npoHCW8CTEBll. B C!Kl,JUl8 yqre1111 BC8 npoBCID8CTEBII C Tlllt8JlllMII 

\43} 11 uao6paTHM!OOI (50) IlOCJ18)1C'l'EllJ!Mll. 

HllM Ilp0,IICT8l!Jlii8TCn DpaEOM8plllill OTK8SB'l'I>CI! OT llCllOJl!,3()B8llllJI T8pill!H8 

"uecqaOTHIIII ciiyqall" ,TIIR KIIR aHWll!S IIM8llllllXCII JISllllllX DOK83!1E88T, 

'!TO BC8 "cnyqalillOCTII" npollCXO.IUIJIII no EBH8 (npllMOll ll.1111 KOCEeii>111 

yqacTHHIIOB Cll8Jl80DYT8W8CTEBll. 1"1 Dp0,IIJ18r88M ynoTpe6JillTI> T8pt,IIIB 

"npoBCW8CTEB8",03HBqBD!ll!II BCIIR08 HapymaHH8 p8EBOll8CWI B CIICT8M8 

"neJllepa - cHapnBHl!e - qeJ10BaK" , noBJ1eKJOOe JID6ue He6Jlaronp1111TH118 

llOCJ18JICTEllll .1V111 q8JIOB8Rll. 

f,oJJI>lllllHCTEO aaparBCTpllpoaauma npoHCW8CTEBtt llpilXO,!UITCll ua Ka!!K83 , 

a T8K&8 Ypan B KpYM , D CEJl88HO C H8116oJII>IIIIIM KQJlllqecTEOM D811l8P B 

3TBX pereoaax ( Ta6.u[l8. I/• AHWIOrBqu8JI KapTDHa H80lllWl8TCII 8 B 

pacnpe)l8Jl8HDB npoBCW8CTEBII C Jl8'l'8JII>HIIM l!CXOJIOM (Ta6JIB[l8. 21 . 

"IIIIKll" npo11cmecTEBn DPBXO.llll'l'Cll 88 qi8EpaJII> ,IUIJII, B aarycT - nep110.1111 

H8800J188 IIHT8HCllBHOI'O DOC811l8HBll Il811l8p. "'8CC:OBHM Jl8THIIM noC811l8H.B8M 

ll811l8P 061J!CHl18TCII B aarycTOBCKBll MaKC~M (16%) Jl8T&11.b1111X npollc

meCTBllll.l{x 3KCTp0MaJILHll8 3Haqall.lUJ B MapT6 B H01!6pe CBll3aHH ,oqa

IDIJIIIO ,c no2umeu1roll o6EO)lll8HHOCTLJl namep. 

H8lolll Ell.118J1aua 21 npe'llllla npoecmec-rE.1111 \TBMIIJ.ta 31.llall6oJ1I>Wee 

qBCJ!O npollCW8CTBIIII npol!CXOJIBT B3-38 DOT8pll l!OHTpoJlll 38 cnycKOM 

(19 , 5%) ,113-38 n8)l8Wlll \12,1%1 ll ll3-38 Il8)18DllllX R8MH8II BJIB npe.n

M8TOB \10%1 .HeMaJIO npollCW8CTBllll EHSHB88TCII cpHBIIMII npll 

CR8.IIOJ1838Hllll 688 C'l'pal[OBKll B nepeOXJ1aJU18H118II. 

OCIIOBHIWII fipllqQR8MI\ Jl8T8JII>IIHX BCXO,IIPE (Ta6mlua 4) llEJll!MCII : 

yroMeHBe a C114i<>ue ,nepeouaa,neH11a , yroDJ1eB11e B oaepe ,peKe ,BOJ¥>na

.ne ,DOT8ps! ROHTpoJIII Sa CDYCl<OM, ll8)18HB8 KIIIIHII ilJIII npeJll(OTa,o6pHB 

JlllHellHo II ono pu. 

LlailCJDcyllll npollCID8CTEBll EHDQIIB HB CJ18.JIYDIUl8 l'0.1111 \ Ta6.mi[l8. 51 -

1983,1982,1988,1987 , a T8R&8 1981 ,1984,1985.Ha 1983 e 1985 ro.1111 

IlJ)IIXO)ll!Trut II "neKB" .l!8T811LHHX IICXO)IOB \ 7 B 6 CJIYqae2). 

20 npoDCDl8CTBBI! SaKOH'IIIJIDCb 683 DOC.118.IICTBIIII \10,5%1 , 41 - EHSB8JIB 

JI8rKB8 DCCJ18,JlCTEBll 121 ,6%) .K llOCJl8JICTBIIJIM cpe)lllell Tlll!t8CTll II K 

'l'llmJIIAI DOCJ18)1CTBlll!M npllB8JIB 36 \19%) H 43 (22, 6%) cnyq8ff,1JpollC

W8CTEl!ll C J18T8JILIWM IJCXO)IOM COCTaEBJIB 26,3% OT o6mero qBCJ18 

npoecmecTE.111!. \ Ta6JJBJ.ta 7 J. 

XUpaKT8PHOll oco68HIDCTLD llOCJ18Jlll8r0 )18CIITB.l!8Tl!ll IIEJlll8TCll '1'0 o6cro

llT8JILCTEO , qro YE8JIB'IIIJIOCI, H8 TOJlhRO 0611188 qBCJIO Y'l'l'8HHIIX npollC

macTBBli no cp8BH8RIIII C npe.Jlll.llYlllllM )l8CIITIIJ18'l'll8M {l:.ll! npoHCW8CTBllll 

11 nepao.n 1979-1988 r.r. npoTIIB 53 a 1969-1978 r.r.),eo a 'IIICJJO 

npo11cmac-rBBil c ne'l'aJII>HHM ecxo.llOM \ 9 cnyqaee sa nepeo.Jt 69-78 r.r . 

e 34 - aa 79-68 r.r. ).Hamn¥> B pocT y.neJILHOI'O .1:eca npo11cmecnll11 

o eeo6paTBMllMH nocna.ncTBBHMB : 0,9 CJJyqal! B ro.n sa napeo.n 1969 -

1978 r.r. a 3,4 - sa 1979-88 r.r.3a o6mee epeMll yqeTli 11962-68 

r .r.) npollCXO)ll!JlO B cp8)1!181d l ,8 Jl8T8JILHHX CJIYqM B ro.11.IJ!)l!M8q8T8-

J18B TOT (!laRT . '!TO 14 npoecmeCTBllll \B3 llillC 12 .l!8T8JILRIIX) npollSOWJIB 

Ha IlOB8pJCHOC'l'll - RB DOJIXO)l!IX , HB 6HB8R8 ,llpll noBCK8 nemep. 

Krurylll88CM oqeBllJIH}lM npe)IIJO/IOJ<8Rll8 0 TOM, qTO o611l811 poCT qBCJ18 npo

llCIIl8CTBBB, a TllllJ[8 II pocT qBCJl8 J18T8JlhllHX cnyqaeE Cl?l!SaHH C yaaJJB

qeHBeM rny611Hll ll CJIOIIIIOCiB BCCJ18,ll,y8MIIX nemep,H8 llO)ITE8PSJJ;88TCII 

)1811HHW1 8H8J11188 pacnpe.J18Jl8HIIII npollCW8CTBllll no Y.J18J18HHOCTB \rJIY6HH8) 

'l'86JJB[l<1 .i 

Pacnpe.11eJ18HB8 npollCW8CT.cllll no perBOHBM I! ld8Cllll8M 

~ IPerao I II III IY y YI YTT YTTT 
H8T 

~ IX X YT XII naama Bcero 

II.PHIi I 3 4 a 6 2 5 4 I - 3 I - 30 15,8 

9:wias 3 20 2 2 4 - 13 22 7 4 II - 2 90 47,4 
p8.11 I 2 7 3 5 I 4 I - - 3 2 3 32 16,8 

Ji16Bpl> I 5 - l 3 I - 3 - I 5 I 2 23 12,I 
Jpe)UUIJI AsBl - - - - - I 6 4 - - I - 2 14 7,4 

iJpoqee - - - - - - - - - - - I - I 0,5 

lk:81'0 6 30 13 6 18 5 28 34 8 5 23 5 9 190 

% tl.2 15.8 6.9 3.2 9 . 5 2.6 14.7 17.9 4.2 2.6 12.I 2 . 6 4 . 7 100 100,0 

Tae!Jmua 2 
Pacnp8)18Jl8HB8 npoecmeCTBllll C J18T8Jll>RIIM BCXO,Q:)M no perllOHBM B M8Cl!J.l8M 

PerBOHH 
UeCIIJ.tH H8'1' 

I l y y YI I !lllllllX 

~!al l 2 I l 2 I 
. 8BK8S I 5 I 2 I I 4 2 2 5 

~~pl> 
- 4 I a 

I I 2 2 I 
pe)lllllll A8Bll 2 

poqae l 
Boero I 6 • 7 4 2 - -2- - -6- - 8 - 2 2 -8- -I- - I -

% 2,0 12,0 14,0 8,0 4 , 0 4,0 12, 0 16,0 4,0 4,0 16,0 2,0 2 , 0 
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2cero 

8 16,0 
24 48,0 
8 16,0 
7 14,0 
2 4 , 0 

l 2,0 

50- 100,0 -
100 



T8M111(8 3 
Pacnpa,t1eJ1ee.ee nponcmeCTEl!li no npll'IRH8M II par110H8M 

Tael/Il!l{ll 4 
P8onpa,t18J!8H118 DJJOIIClll8CTBBI! C Jl8TM!,IIHN IICXO,!IPM 

DO npll'lllll8M II pari!OH8M 

DI~ Ilpa'IRB8 
KpeM K81!- YpM C116-- Cpe,t1.Ilpo-

K8S 11p1, !sl!JI '1118 
J{plllol K8l!- Ypan C!!61! Cpa,t1 OpoL _ 11roro 

K83 ul, Asl!JI 'IR8 noo11c. ~ 

I. Ila.Il8H118 R8Mllll BJIB 
DP8.IIM8T8 

2, Cxo.11 JIBl!IIHH 
I IO 
- 4 

3. 00T8p!I ROHTJX)Jlll 38 
cnyCKOM 8 

4, CPU!! ape 0K8.IIOJ1858HIIII 
1CSea cTpaxol!KIIJ I 3 

5, OllllldI<a B M8ll8BJlllJX)l!a!-
Hl!II aa O'l'l!8ce I -

6, Ila.Il8llll8 C J18CTHl!l.lll 
\ des C'l'pBXOl!Kll / -

7, IlllJl8HH8 C odp1rna ,yCTy
D8,rJ1Hdl1,RpaJI .ICO.IIO~ 3 

8 . H8.KTHl!H811 CTpBXOB-
R8 -

9, !lOT8p!I 0Pft8HT8llllll 4 
IO, H8H8.lli!SB8J! H81!8CK8 
II , 06plil! JIIIH81lHol! ODOpil 2 
12, IloJIOM118 ,0TR8S 

CH8pl!ll8HIIII 
13, Ji.Bolllljl01!8Hl!8 113--38 

l!ll8MIUI CH8p!!ll8HIIS 
14, IlepeoXJl8ll.ll811118 
15. YTODJ18Hll8 I! pane, 

os8pa , l!O.llPD8.ll8 
16. YTODJl8Hil8 I! Clli)oH8 
17. JioJl83Hl,,Dlllll8l!08 

0 TP81!Jl8Hl!8 
IS. 0Tp81!J1811118 r83BMII, 

naJ)8Mll deaaaea 
19. Y6HliCTl!O 
20 • BJIO R.B JlO 11811118 08!!0 .!IRO I 
2I. H8113B8CTIIBII Ilp!l'IIIHB 

3 

3 
l 
l 
l 

14 

9 

5 

I 

9 

3 

5 

8 

2 

l 
II 

2 
3 

3 

3 

5 

3 

2 

6 

l 
2 
l 

I 

l 
2 

l 

5 

2 

3 

5 

2 

3 

2 -
2 2 

·I -

Bc8ro 30 90 32 23 
% 5 ,8 47 ,4 16,8 12,l 

4 

5 

2 

I 

l 

l 

19 
4 

Y7 

17 

9 

5 

23 

5 
5 

IO 
II 

3 

2 
16 

4 
8 

4 

4 
l 
I 

l - 2 

I4 l 1190 
7,4 0 ,5 100 

IO,C 
2,1 

!9,5 

8,9 

4,8 

2,6 

12,I 

2,6 
2,6 
5,3 
5,8 

1,6 

1,1 
8 , 4 

2,1 
4,2 

2,1 

2,1 
0,5 
0,5 
l,I 

100,0 

I. !l8.1(8HJl8 R8MHJI llJlll 
np8.!1118T8 

2. Cxo.t1 JJ81l1111H 

3. !lOT8p!I KOHTJX)JIJI 58 
CnyCKOM 

4. Cplll! IIJlll C~8JIOJ18St 
Hllll ( des CTpaxo Billi 

5. ODllldKB B M8118Bpiljl0-
1!8Hllll 88 OTB808 

6. Il8.ll8BB8 c Jl80'f'IIBD;IJ 
(des CTpaxOBIU!) 

7. Il8.1(8Hll8 C Oclp!ll!B, 
yc,-yn8,rJlll<lu,Kpwi 
ROJIJ.JU18 

8. H88C)p8KTHl!H8/I 
CTp8XOBR8 

9. IloT8p!I op118HT8llllil 
IO. HeH8,ll8lDl8/I H81!8CK8 
II, Odpll.B JIIIH&IIBoft onopu 
12. IlOJl>Mll8,0T.lUl8 

CH8pllJl8HIIJI 
13. Bli:>Kllpo!!811118 ns-s8 

l!H811KB CB8PIIJl8BIII! 
14. Oepao~&Hlle 
15. YTODJl8Hll8 I! pane, 

oaepa ,oomn8.ll& 
16. YTODJl8Hll8 B CIIIJ!OH8 
l?. JioJ18SHb ,DIIIIl8l!08 

0'l'P8l!Jl8Hll8 
IS. 0Tp8BJl8Hll8 ras8Mil, 

D8P8MII cleasBHB 
19. Ycli!HCTl!O 
20. ED) Kil po B 8Hll 8 08!!0 ,llKO I 

21. Ilpe'IIIHH H8B31!8CTH8 

D::ero 
s 

P8CDpa.Il8Jl8Rll8 DJlOIIC1118CTEIIII 00 l'O.Il8M II DpB'IIIHSM 

- 3 l -
- 3 - -
2 - - l 

- l - -
- l - -
- - - 2 

I I l -
- I - -
- - - -
- - - 2 
I 3 - -
- - - -
- - - -
- 5 2 -
- 2 2 -
- 3 2 2 

- l - -
2 - - -
I - - -
- - - -
I - - -
8 24 8 ? 

IT6 48 16 14 

TaclJJnl{ll 5 

Ji.Ji~ ro.Illl 1960-e 1970-e I980-e 

nnlnpe'llUIH ~ 2, 3! 4! 5! 6! 7!8!9! m112131415161?1s19 o,1,2131415161?1s19 

l.08.ll8H118 R8MH/I 
llim npe,!IM8Ta 

2. Cxo,ll Jl8EIIHII 
3.IloTepsi BOHTJlOJlll 

38 CIIYCKOM l 
4.Cplll! DpB CR8JIO

Jl838HIIII 

5,0DlllclK8 I! M8H8B
pll JX)B8HIIB 

6.08)18Hll8 C Jl8CT-
Rlll.lll - I 

- - l - - 1 l I I I 2 - 3 3 I I - 3 -
- - - - - - - - - - - - I - - 3 - - -

- - l - - I 4 6 2 I 2 I 2 3 4 - 2 I 5 

----I2--2I 1131-12-2 

- - - - - - l - 2 I I - I -I .; - - 2 -

----I---Il ------I--
7,08)18Hll8 C oclpll1!8 

yc,-yn8,rJ111611 ••• - - - I - - - - I 2 l l I l I - - - l l I 2 2 3 2 l I 
8,He 8,flp8RTlll!H8J! 

' CTpaxo BR8 
9,00T8p!I OpB8HT8-

QIIII 
[0,H&B8.llelDl8J! 

H8l!8CR8 
lll.Oclpua J111H81!Holl 

onop11 
2,00JIOMll8,0TR8S 

CH8pllll8HIIII 
13. 8l8MR8 CH8pll-

- - 2 -

ll8Hl!II - - - - -

- - - I I - I - -

- - - - - - - - - - - - 2 I I - - - I -

-I---lll-- IIIl-I--I 

- - - 2 - - - I - 3 I - - 2 - - - I I 

- - - - - - - - - I l - - - - - - - I 

---I----I 
I4.0epeoXJlllll,ll&Bll8 - - - - - 2 - - - I - - - 2 l - I - - 4 - 2 l - - 2 -
I5,YTODJJ8H118 !! 

osepa,paRe ••• - - l - l - - -
16.YTOD.118Hll8 B 

Clli)oB8 ---I------ ---2-2-12 
l?,JioJ188Hb ,Dl!lll8-

B08 o-rp8B.18Bll8 - - - - - - - - - - - - l - - - - - - - l - I - - l -
IS.O TpaB/l8Hll8 ra-

38Mll ,d8H3Bll>M - - - - - - - - - - - - - - - - - - - I - 2 - - I - -
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19 IO,C 
4 2,I 

37 19,f 

17 9,0 

9 4,7 

5 2,6 

23 12,I 

5 2 ,6 

5 2,6 

IO 5,3 

II 5,8 

3 I,6 

2 I,I 
16 8,4 

4 2,1 

8 4,2 

4 2,I 

4 2,I 

- -
- -
l -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- l 

I -
.., -
- -
- -
- -
2 l 
4 2 

Hroro 
llLUH.C. 1" 

4 8 
3 6 

4 8 

l 2 

l 2 

2 4 

3 6 

I 2 

- -
2 4 
4 8 

- -
- -
7 14 

4 8 
8 16 

2 4 

2 4 
I 2 

- -
l 2 

50 100 
100 



19 ,Y61l!ICTEO 
20, .6JloKll po Ea!lll8 

OBI!:> JU«) M 

21.TTpll'IIIHS 
l!81l3EeCTH8 

-------- 1 -

- - - - l - - - -

- - I l - - - - -

Hroro % 

l 

l 

0, 5 

0, 5 

Bcero l l l l l 2 2 - l 4 3 4 4 8 9 IO IO 9 II l Ga1 n rr 913 14 190 100 

».'i 
nn 

l 

2 
3 

4 

5 

6 

7. 

8. 

9, 
IO, 
II. 

12. 

13. 

14. 
15. 

16, 
l?, 

18. 
i9, 
20. 

21. 

Ta6Ju1:.ta 6 

Pacnpe.1(8JleHl!O nponci;:ec,EHII C Jl8T8JlbHWd llCXOJ(OM no l'OJ(aM 8 npH'lllH!lM 

~ · 1960-e I 1970-e ! 1980-e 
I 21 31 41 51 6! 7!8!9i 0!1! 2! 3! 4! 5! 617!8!9 ! 0!1 ! 2!3! 4! 5! 6!7! 8 

TT!l)IOHll8 K81,IHN llJW 
DPB.IIMBT!i 1 2 I 
Cx:>,11 Jl8El!Hli 3 
noTBpll KOHTpJJ!>, 
aa cnyoi<OM 1 l 1 l 
Cpli!! npu C!lai!O-
JI838JWB l 
OlllllC!Kll I! M8HBEpt:-
JXlE!llUl0 Ha OTl!BCB l 
fi!l)IBH28 C JIBCTHII-
QJ,(683 CTp8XOE!III I l 1 
fi8J(e1111e c '.l6pu~a , 
ycryna,rJ1IJ6u • , , l l l ' 
H8t1<);J8KTIIEHll/l 
OTPOJCOEK8 l 
noTBPN opr.eHT8UIIII 
!l8H8)181lll8" OT8H8 I l 
Oclpu" JlllHerao11 

l onopu l I I 
iJOJIOMK!l ,OT!l83 
CIJSJ)/1!!8111111 
tllBMKa oHap .. i.ew: .. 

nepBOXJl!mJIBlll18 2 2 3 
YTOOJI8Hll8 E 038pe 
p8K8,EOJ(()fi8)18 I I l l 
YroOJieHHe " 011,.oHe I 2 2 l 2 
6:)JI83Hb,IDll!l8E08 
OTPBEJ!Blll18 I l 
OTpaeJieKlle raaaw1 I I 
Y611ftCTEO l 
BJl,KllpoE81lll8 
llBEO.IU(OM 
fiDll'!l!HB H81!8E8CTH8 l 

ooero - l l I l 2 I - - I 1 I - 2 - 4 - 2 I 4 4 7 4 6 1 2 3 

I 
tlroro % 

4 8 , 0 
3 6,0 

4 8 ,0 

l 2,0 

l 2, 0 

2 4,0 

3 6,0 

l 2 ,0 

- -
2 4, 0 

4 a,o 

- -
- -
? I4,0 

4 8 ,0 
8 16,0 

2 4,0 
2 4 ,0 
l 2,0 

-
I , 0 

50 00,0 

P.;cnpe,11eJI81l118 Dj)vl!CWBCTl!III! no fOJ(BN II l10CJ18J(CTE.IIHM TaC!JIBua ? 

- ""'~ ~·,u~ -e XaoaRT8D llOCJienCTEl!lI G, J! '. ~>: tl! ;ti,., ua.;:,.,,4,:>!b. ;o J u . .L: •• 1!4,:l! h. "/.t) Hroro % 
Se3 llOCJl8,IICTEAll - - - - - - - - - - - l 2 l I - 2 - Il33i--l3 20 10,5 JierRBB llJCJl8.uCTEBII - - - - - - - J. I - I - 3 2 , 3 4 2345il33, 4J. 21 ,6 Cp8,!Jjl811 Tll38CTH llJCJI, - - - - - - - - - 2 I l I l 2 2 , - 3 2 2 5 3 i 3 2 3 36 19,0 Tn!!8Jlli8 OJCJ18.l(CTEBH l - - - - - J. - - - i - I l 4 2 3 3 3 I 3 4 2 3 2 5 3 43 22,6 Heo6pdt'il:1 .. e noCJ1e,11cT11 - l l l l 2 l - - l l l - 2 - 4 - 2 l 4 4 6 4 6 l 2 3 50 26,3 

Boero: I I I I l 2 2 - I 4 3 4 4 8 910.B) 9 l DII1631IIII 9 Dl4 190 DO 

604 



Ta6J11111a 8 

Pacnpe,neJ1eH11e npc>11cmec1::e.e1: no noCJie.ncTEIIIIM II r.ny6eHe 

.~EBH Sea ! LerKEe ! IlOCJI8.!tCTEBJI ! TmseJIHe ! Heo6paTllldll8 llroro! % rm62ea D'.>CJI811CT!'llit ! n,CJ1enCTEllll !cne~Heit THE8CTll!DOCJl811CTEBJl!njCJI811CTEIIR 
- \DO)OCOJtll) - -

0 - 100 13 31 

100-20J 5 5 

200--300 2 4 

300-400 - -
400-500 - -
500-600 - -
SOG-900 - 1 

900-1000 - -
1000-1500 - -
Bcero: 20 4I 

% I0 ,5 21 , 6 

OT EJCO,llH \TB6J!lll(88) . IIOJlaEJlllll!l88 'IIICJ!O npo11cmeCTl!ll l1 \62,1:;:, 

peamrnyeTCH e .1!118D880H8 r.ny61!H OT O .DP 100 M. 19% npo11cmecTeB1! 

np11ypo<1e!l.'.> K r.ny61!HBM 100 - 200 M. HH r.ny61me 200-300 M aaperecT

pnpoEaHO 6,3% npol1Clil8CTEIIJ,,HB 300-400 ,., - 3 , ~ .400-500, 500-600, 

800-900 11 900-1000 M - no OllHOl,lj' Dpo11C!:!8CTEIID \0, 5~/ . Ha r.ny611Hax 

600-800 M n 1000-1500 1, He a~;rnc11poeaHo HB J.!Uloro npo;icmacTEHH, 

"3oHB Cl,18PTII" npocTapaaTCH OT O .no 400 M,D)JIJ'l81J npaKTll'l8CKII ECe 

JI8T8J!bH118 IICXO.lta I! D81!18P8X IIM8DT U8CT!l 118 napEbOC ,:00 fd OT DJ88px

l!OCTR \0-100 fd - 24 CJ!Y'lruJ,f00-,:00 M - !0,200-300 n 30J-400 fd -

no ,; CJiy'lruJ 1. 

Ha Ham E3fJIJl.lt,OCIIO!!lill/,IH 1.:epruw npe.n~T!cP8lU811llll nponcmaCT!!l!I! 

605 

1 1 12 14 7 ,4 

20 30 24 ITS 62,1 

? 9 IO 36 19 ,0 

3 1 2 12 6 ,3 

3 1 2 6 3 ,2 

1 - - 1 ll , 5 

- 1 - I 0 , 5 

- - - 1 0 ,5 

1 - - 1 0 , 5 

- - - - -
36 43 50 I90 100 

rn ,o 22, 6 26, 3 100 

,llO.JIIUru 6 aTL : !)33!)8:loTJla 110!:IIX ll COE8pr.J8HCT.:OE8Hll8 ll3E8CTllllX 

cnyCR::>EllX YCTPQ>1CT.ll C 8ETOl.18Tll'18CKOn \j/JIKC~ICJ4 np11 cpuE8 ;) 

OTpa6oTKli npaer,o., C i8JIOJia38Hllll ; Tll!BT8Jlbllllli E~6op T3'1illl H8E8CKB 

H ee R8G6CT~8HH08 zcn. )JI.!h1HU8 ; !l6f!3aT8JibHOC·d, YH8Illt.H 11JI8.E8Tl,; 

pa3pa6oTKa ~"' ~KTllEl!llX CpeJlCTD T8DJIOll30Jlnu,Jll! ll paaorpeea ; 

cnOI.GlaJibHruJ no.nroTOrKa cnene:mo.nromumoe ; yc;1.r.eHHe r.1ep Claaonac

H?CTII np11 napaJJ.Ell,:i;eHHa no 11apc·10EOr.iy pe;ibBIJIY; y<1e6noe HJ,ll8JIBpo

ew1.11e 3KCTp8M8JII,l!IJX H a,,apllcllllX CIITYEIUIIH C OTpa6oTKOll np11e,.oe 

u,xo.ni, 113 a11x; noCTO .. Hlwu paa6op n 81!8Jlll3 npn'lllH KBa.llOro npoBc

lildCTHIH E llO!lepax C )lOE8.lt8!IB8M HH,op:.10.411B .ltO cee.naHlln .t:C8X 

CD8Jl80Jllro~. 

P53.tiili , JiJlaJllll,lllp 

CCCP, 354J48,CJ'III 

il'peeSHCllllll nep. ,llA, R.t:,.? 

!CIC&ihl...,, .una,n.lll.lllp 

CCCP ,lbcH.ea ,1(17564 

KpacH06oraTupc:-12n ~1-79 



PARADOXICAL CONSEQUENCES OF THE IMPACT BETWEEN MAN AND CAVE 

KOY ACS, HaJnal 

The paper presents the oonsequenoes of the man 'a presenoe in 

cavea in four different hypoetaaee: 

1. Experiments on caves tauna1 
2, '?ho effects of an intensive visiting period; 
3, The elimination of the cave faWl& by long-term touristic vi.aita1 

4. Modifications upon underground 1'1'&ter caused by touristic viei-ts. 

1 

These observations had been made in four caves t'rom which one 

is an ice cave, two are grown along underground course a and one is 

of tectonic origin, 
Parts of the resu1ts ara unusual or new in the impact between 

man - cave, 

'!he paper presents the c;onseq_uencea of man 'a presence 1n osve 

1n four different _hJPostt1.8as: 
- the undertaking of experience• upon the c1Jna,:dce of ooleoptar'e 
population in an ice can1 
- the mineroJ.ogiooJ. effeota of an inte.noe period of visits ln the 

oave1 
- the ellm1nat1on of the caverniooloue fauna by intense touristic 

visitations 
- be.cterioloaico.l. modifications of the under~ound natera, detel'
minnted by involunt11r7 ootione of inhabitants, 

%he experienoes oonoerniDG ocileopteroa bad been realized 1J\ 
the So4r19oarn Ioe Oave (Bihor Kountllina) between 1964-1960, file 
trtudiod apociea in the oave • a reservations was PHOLl!OOII PROSKRPI
ffAB OLAOULB, and the exporienoea upon these species were dividod 
into t .. o loll!ler periods: ' 
- the ti.rat poriod conoiete ot collecting and remwina of fauna, 
reveal..ing a decrease in the number of the ooleopterea. There had 

been i.nstalled two watohina stations 1n tl\e deep zone of the cave, 
nhere pholeuons were _monthly fed Trith anlami; In the p,,rioda ,men 
there were about 200.300 aroun4 the atoti<>n<1, 2o--6o i.ndividuala 
were oolleotod ror l.e.b studies. 
- durl.n« the ncrl period the removnl of ooleopteroa ,ma atoppod, _ 
and in a short time it waa aaoertBinad an increooo in individuals, 
The total numbor of observed individuaJ.e during tbe period meo
tioned above ,ma about 1,300, ( Gh, Raowi ~. 1982), 

· Th~o. hor m:il.ntBininG n populntion.,l. equilibrum '1urina a 
bioape1eolo(r-ca.l experience it .is neoea8:ll'7 the ail:rul.tanoo·ua a.o-
tion of t'aouing and oollootin8, · · 

.\~ ~ ;,: t:,,e etud7 of mineroJ.oaiooJ. effects due to intense ox
plomtion--vioitation notivitiea, the o:JVe Isvorul TilU<1oarelor (Rod
nei lt"1.mtoi.ns) was taken into a.coo\Dlt. '!he oave waa dieoovered in 

l.957, 19 7aars after its diaoov•l'J' a new mine~ - mirabilito ':" 
oooured in the oBTe. · 

, . . llirabilito (ll"2So4 • l.o 1120> appears no tl':!ll!)paront, · ah1unr 
noecllo-Uko ol')'Dtnla "1th n bithr-ool.ty taoto, 111chlr sol.uhl.e 1' 
884U¥ loou it■ Cl'J'atnll.l.notion --tar trnnatot'aing into th.,,,..._ 

Ute (ff"2ll•4l• 
lU.rabilito appoara 1n TOl'J' f"'1 caTea of tho norlc'.I, auoh no: 

0~ OaTo, flint 1114'!Hta21c,u,~ OaTe S70to,n, J'ort Stanton, lfip,

-_.pb Oave, !ori,io OCl'le, Oottormood, riton OaTo, Kllieon Owo (llll. 
from IJ,S,), thO 03T08 1111$1' llodono (It~). l1nma Oioen, !ONG (le 

la - Pothole (Spii.n) , . . 
!bore Inv• bean pro11oaod throe l)osoible oxpl.Mntiona for the 

!'ppeumlOI of·aimbWh 1n Izvoru1 ,aw, ..... 11or O,ne: :· 
_ 1, A, Do\iu,' a, ~tNSievioi, I, Vielw:>nn (l.m) oona14u- that miro
,.11.1,_, cou14 appear b7 o.l.torntion of r>ico-ochish and gritetone · 
w1 thin tlul onv• alluvia, · 
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Die paradoxa1en Pol.gen des Zusan:menstoeeee •ansch - H~hla 

Die Arboit bezieht sioh auf die Pol.sen des Vorbanden.sains des 

llensohen in der H~ble yon vie.r verachiedenen Gesichtap\lllkten au.a: 

1, &xperimente mit unterirclieche WerJ 
2, Binfl~ee der langandauern.dan intenoiven PorechUI18sbesuche J 
J , Aussobliesoung der H~h1enfauna durch langanhaltende Touriaten

beauohe J 
4. Ve~derungen der witerirdischen Ge~eeer, bedi.ngt durch die 

Touristenbeeuche . 
Die Beobach~ungen wurden in vier H~hlen unternomnen, davon: 

eine Bieh~hle , zwei R~hlen
1

entlang witerit~ischer Ge,,;soer wid 

eine H~hle tektonischen Orsprungo. 

Bin Tail der erhaltenen Ergebniese eind ~en~hnl.ich oder 

neu in Bezua auf den Zu.sammenstoes Mensch - Hohle! 

2, B, Silvootru (19aG) oon:,idoro thllt at lo11.9t ono of tho 017et"1-
Ucat1on aemo woro ni.rbome Md looRl.17 retBinod b7 nAtural elea
~rio po~entio.l.o nooidontall.y (!onOrBted in oonatonUy a1r-:oi.roulatod 

oootioru, of tho onv,, -
3, 11, Do:aqn (1900) bolloves that .the 11od1U111 nooeoD"l'J' for tho aono
sio of mil'llbilito mo brolll!ht by aoepoJa n:>tor, 

- -!hie l)O!>Or tries u oorrcl<>tion botwoon tho int<>n<1ity or v101to 
and tho nppo--.ronoe o! mirobillto '0n ono llml4 an4 tho .diJOimiation cf 
vioUo Md the nitlldr.mnl cf mirnbilito, on tho otllor hand, Dotnean 

1~7<>-197~.,tllore had. boen loto ot •xt>oditions l'litll B sront 1\111!1~-•f 
portioiJXll)t~, dlo could i.ntroduae ao<liu:n ion:, mu.ch OO:?lbined Sll4 iono 

_to en><>=• Ai"tar 1~2 ahen visits boi;:,n to diminioh tl)o m.in\bilit,o
boBrina Br_oao ontera4 a deoraaee Bnd "1 thdrmr.ll pllace, 

. conoornin.:; tho ~Um1nat1on or onvem.icolous fnuna by i.ntonsa 
touriatio vioitation, oboorvotions _were r.ndo i.'1 Vn<lt>-OriQului Cnvo 
(iilduroa Oroiului UountBina) , In "tho dyntwioe of tllo orenturn froo 

tlii.s cove, throo (11"03t S~"-':~D 170ro notioed: 
·- tha ti.mt otoa• (1340-1.967 J corresponds to nro vioito, beonusa. 
thO oovo nrum 't CUTQnCod. fho f~ ~ v.orr rich, b<laing notiood: 
ooloopteroo, bopodoo, diptoroe, diplopodo nnd J)OOudODOOrpiono, 
- tho ooaond otoi:o (l:!60-1970) oorroopondo to o poriod of more in,

tnnae vieito, booouaa tho onvo ffllD orr<Ul{lOd (briclceo, ,-,oodon otni.ro, 
slootrifiaotion). · 

Tho rooaorch 1'roci tb<lt period !>Oi.ntod out tbnt tho nU1:1ber of 
1ndividu:lla hod d1m.niohed, ,tlla ooleoptJaro Trithdren, e,:oopt the 

ioopodes. 
- the third poriQd (1970-1908) 001Teopondo to n poriod of intonoe 
touriotio viaitB, 

_ In Ootobor 1980 from the throe experimontal stations · which were 
ina-tnl.l.ed with m1xt food (aalom.1, ohoeee , _greon fruits) only in one 
station oava founa (ieopodes) woo present. 

The baoteriologionl obae~tions bad been undertaken in lluda lUi 
PaparA Oavo ( 'fraaoau Jlountaina), !hero bad been token fivo aamplea of 
water from di~ferant locations: thrH aamplea from the ~tor which en
ter the oave1 one sample from the widerg:roun.d tributary" and one sample 
:from the issue ot the cave. 

The booterio1ogioal anal.yaia indicate the proaeno•' 1n the water 
ot fecal.a, germ.e and.ooUf'orm beoilll with a greater oonoentration 
i.n the ieeuin,g water, !he faot that th~ '"'ter iaauini! the oavo 1■ 
more pollute!1 than the other four 'ft'O.tera o.nal.ized, p■rmita ua to pr&

aume that alODG the imderground course takes plaoo n p!h.!r!n& of 
baoteriae nora, !he bacterium oonoantrotion oould be so. great that 
the cave's possibility- to clean the wter b7 the underaround elements 

remai.nod without effeot ( the cave is 2022 m in lalll!th, Bild the active 
part is 121.-4 m) , 

'?ha meaniJ>G of this rure ooae i.n limestone hydrol.ogy should ba 
kep, in mi.nd since tho tTatera entori.n.a the oave .are leas polluted 
than the so.ma tmtara a.t the issuo from the cove. 
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HYDROTHERMAL KARST IN THE DESERTS OF ISRAEL 

l SSAR, A. 

~ 

Karstification comected vith calclte, lron and alneralizatlon vere found 

in the BOUthern arid i,ert of Israel. 

'Ite 180, and 13c content of the calcites associated vith the 

alnerallzation areas lndicate trat calcification was caused by meteoric ,eter. 

'ItelO! ph,nalena can be e<Plained by the ,-rfP!nce of pa].eo-gr,xnh,ater traa the 

Hubl.an sandstone aquifers of L<M!r Cretaceous, Jura and Paleozoic •IP!• underlying 

this reglon, due tn a piston action model causing the flushing of thee, aquill!rs 

by paleo-meteoric .ater flowing fraa the outcrops of the Nubian sandstone in 

SJ.nai tc the Rltt valley of the !Rad See and Suez. This flushing by 

paleo-oeteoric ,eter .es prdmbly preceeded by an outflow of hyper mllne water 

causing dolaaitizatioo and lron mlnerallzation, 

Introduction 

'lb! Ne~v, which foras the south!m arid pert of Israel, fCX"aS fran tte 

geolcgical polnt of viev, s transltion zone betveen the -Nubian assslf tc the 

geosyncline of the 'Dletys. Its southern part ls still ln the stable srelf 

bcrderlng the aessif, vhile lts northern part is ln the unstable shelf. 

The ,edimentary sequence overlying the crystalline massif can be dlvided 

lnto three sections (Seid, 1962). 

1) Th, Lower Clastic Division, a sequence of mlnly rockB mndstone 

overlying the lgJ,eous bes,ment of pre-Cambrian afP! , The 8fP! of thee, layers l'llllfP! 

frcm Csmbrlan tc L<M!r Cretaceous. 'Ite thickness of thls divisioo ranfP!s fr<D 200 

tc 300 llOb!rs. The Jurssslc layers in the northern pert of the HefP!V become more 

calcareous due to m r lne transgressloo. 

2) The Kiddle Calcareous Divisloo, a s,qence of lillOstones, dolaaltes and 

aerls ranging ln 8fP! frca Cenomenian tc F.ocere . The thickness r&nfP!S fraa 500 

meters ln the south to 1500 meb!rs in the north. 

}) The Upper Clsstic Division of conglanerates, gravels and sands !ran 

Neogere to HolocerE &8/!, Ita thickness ranges frcm a fev tens of meters 1n the 

,...u inb!rmol.lltaln beslns and a fev thouasnds of meb!rs ln the Rlft valley. 

A regloosl aquifer vas found to exist ln the L<M!r Clastic Divlslon, the 

so-called Nubian sandstone squlfer, vhich vas fllled up by psleo-,eter flow1ng 

fl'OII the outcrops along the Erglns of the crystalline aessif in the south 

towarda the Rltt valley of SUez and the Deed See ln the Areva (ls,ar et al. 

1972). The pal.eo-regille of the flov vas found to be s 1\Jnction ot the 

paleocli.Etea (minly Pleistocene) and the apstisl configuration of recterge and 

diaclnr8" :zooes (l8"'r, 1979), 'lhis flow hss fiusred out any mllne water vhlch 

•Y. lave saturated the subsurface as a result of Cretaceous and Tertisry marine 

tran,greseions (lsaar, 1981). This nov and flushing mechsnim consists of a 

piston action model by the fresh vater. Ths vater infiltrating the Hubl.an 

eandata,e outcrops in 51.nai fleeted on the fO<Wltion of 1111lne vater and pusred 

it, by l ta ..,!&ht, through the outlets along the reglonal taul ts bordering the 

region, 'lbl.l!, replacing the •line wter'O! mrlne origln in the BOUthern and 

11C11U-atern parts at the llopv by relatively freeh .ater of meteoric origln. The 

- aodel forcuted, _tm~ ~"!!""'e of the wter '!.!"rted first along the 

transversal faults (11-E and NE-SV) ot ~nee SIP! and contirued along the 

longituilnel faults of the Deed See and Red Sea Rlft valleys of Qwtemsry "IP!· 

This enerfP!nce ws suggested to have caused dolaaitlzation (Kas>rltz and Ismr, 

197}; l!agslritz et al. , 1963) as vell as diasolution plenomens ("karst") , calcl te 

deposltlon t0fP!ther vith ,oanganes, and other lllltals (Ia,er and Gross, 1969; 

Slra8;,, 1971 ) • Tl'e diasol ution plenaoens vere suggested In be the tr lgger Ing 

factnr ln the f~tion of the eroelon clrques (Makhb!shill) of the NefP!v and 

northern Sinai (Is111r, 19!B), 

It an be sssuoed that prior to the ~ne uplltt (Plcard, 1947; Bentnr 

and Vraaan, 1954) and faulting (lsrtov , 197 4) the Mesazoic sequence ln southern 

Israel vas saturated with S!a water or formtion water. 'Dle evidence thtt such 

water did saturab! the rock sequence ls the rea-ents of aallne vater fan! in 

deep oil vells 1n non-flusted areas (IBS:1r, 1~), vhile a>st of the S?Quence is 

ooti.rated today vith meteoric vater (Issar et al., 1972; Issar, 1979, 1981). The 

flushing started wren outlets along the transversal faults erabled the relEe12 of 

hydraulic preSBUre . This rel"'"' vas probably c:orn,cted vith the dolaaitlzatlon 

prenomena associated vith mny of those transversal taultlngs (Shraga, 1971 ; 

Magarltz and Issar, 197}; lsrt:ov , 1974; l!agslritz eta!., 196}) . 

The fact that this reglon Iles on the mrglns of Arabo-Nublan shield and 

that the Lc:M!r Claatic Oivieion vaa expo~ ala,g these aergins at a hlgh!r 

elevation"thsn the outlet regions to the north, allows for the a.._tlon ttet 

the hydraulic gradient ws always fran south to north. ~ same direction is 

observed all along the other aarglns of the Arab<>-Nubl.an Massif, namely, ln 

Arabi.a and ln northern Africa (furdoo, 19TI). 

The replacement of the fonetion vater by meteoric water vas fl"<XII south 

tc north, thu.s vhile meteoric water already flowed through the southermost 

faults, th! north!m faults were still outlet areas for formtioo water. This 

explains the difference in age between th! soutrem and northern regioos. 

The deposition of calcites could teve taken place by mllne formation 

"8ter after the dolcmitization ptea, by deep ~ rlch water vas flnisred , as vas 

shovn ln the caa, of the thermal spring of Hamam Faron ln Sinai (Hegarltz and 

Iaaar, 197}). In this ca,e one tea to assuue trat the ''o and 
13

c values vere 

replaced by the st:ESdy flux of meteoric water. It seems, however, nore probable 

that the calcites were deposl ted by meteoric water, vhich was sllghtly 

alneralized due to thelr nov through the thick colU!l'l of smdstone containing 

baee aetals. 
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In &me caees, su:::h as Har-Esl'Et, Ma.ale Hamester and I-bale A.red Ralo1 

therwralneral plenomena connec ted vith a -tic source of reat and Rinerals ln 

depth my be consldered. 

The down faulting of the Rift valley at the end or the ~ne SIP! 

beglnnlng of the Pleistocere age lowered the drainafP! besis and, by thls, 

..,iar!P!d the plezcaetric gradient, vhich caused the Eestern outlets to dry out. 

Th, northvestern outlets, namely, Makhteah Katan and Ha!Bl Zaflt, vhich 

are nearest the Deed See and lowest area in the Rltt valley still continued to 

nov a_fter the ac,re soutt»rn outlets dried out erebllng rather young meteoric 

.ater tp nov out and deposit lts calcilD carbonate vith a Kiddle tc upper 

Pleirtoeene isotnplc illprlnt. 
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TROPICAL KARSTIC AREAS - HYDROLOGICAL AND HYDROGEOLOGICAL 
EPLORATION AIDED BY AEROSPACE METHODS 

RADA[, Odon 

~ 
Tropical karstic area■ are of great scientific-, social- and 

economical iaportance -and in ao■t case■ hardly developed,in teras 
of water resource■ development . 

Aerospace methods - alao referred to as remote senaing - can aid 
exploratory and exploitation vorka in areZII of difficult access. 

Subsurface water resources are of ever growing importance - be
cause of their qualitative- and quantitative characteristics . The 
paper ls dealing with the possibilitie■ of aoro reasonable ■anage
ment of karstic water resource■ in tropical areas - baaed on sur
face- and aubsurface storage thereof . 

l. ECONOMIC CONSIDERATIONS 

Huge areas of the Earth are covered (either on the surface or 
under the surface) by karat-regions. Con1equently large amounts of 
karstwater are still available for the benefit of mankind - we on
ly have to explore and exploite the resources . In the mean time it 
has to be kept in mind, that - though it is a natural resource which 
is recharged through the hydrol09ical cycle - it is by far not in
exploitable and without a proper economical and technical approach 
it will be destroyed and wasted. 

Two big advantages are to be aentioned here about karstwater : 
its mostly excellent quality (aa regarding bacterial, chemical and 
phyaical characteristics) and the possibility of artificial 81.iJaur
face-storagc . Subsurface-storage of karatwater is extremely impor
tant in tropical areas with a aarked dry season (e.g . in monsoon
-influenced areas). Subsurface storage of karatwater has agaJ.n two 
advantages.One is econoaical Ut is relatively cheap to construct 
subsurface water-storage installations) and the other i s the fact, 
that the good quality of the water - e.g. for drinking purposes -
can be saved under the surface . 

Tropical karstic area■ are probably the m::ie:t .iap)rtant ones - for 
several reasons. One is the fact, that these regions of the world 
(or their surroundings) are often very densely populated, or rich 
in natural resources (like minerals, ores , timber etc.). On the 
other hand: these karstic areas have a luge recharge fro■ the very 
heavy raina falling throughoug the year. Because of the large 
amounts uC r.tsin-wdtt::r and Lhe more or leee permanent existence of 
green vegetation: tropical karatic areas are well-developed (that 
is waste cavern-systems developed in the karatificated rock-mas
ses and theae systems are very densely distributed). 

Among the tropical karatic areas the world: probably the most 
important ones are those of the humid tropical belt. But on the 
other hand these terrainea a re those being the less-explored sur
faces. It COilea first of all froa the fact, that it is mostly al
most impossible to move in such areas - because of the cl.inetic oc:n
ditions, the great distances, the very dense vegetation and last 
but-not- least because of the highly diaaected character of t .hese 
areas . Another difficulty is that since the above: a.l110st never ck> 
exist reliable maps in these regions. Just recently are maps avail
able on karstic terrains of the tropical rain forest zone - be
ing hidden under cloud-cover over almost the whole year . The new 
method which g ives the po■sibility for preparing maps by •photo
gra.mmetric• methods is: radar. 

( •Photogrammetric• is put into quotation marks since radar has 
baaicly nothing to do with photographs - it is ■a.king use of elec
tro■agnetic waves - but out of the viaible band of the spectrum. 
Radar is just a general na.ae properly speaking we have to say 
SLAR, an acronym of : Side Looking Airborn Radar.) 

In tropical karatic a'reas not covered throughout the whole year 
by clouds: also •conventional• airphotos, or non-conventional pho
tomaterial■ (11.ka: false colour, of saw JR) ■ay be used. 

The methods used for the evaluation of these images (no matter 
whether SLAR, satellite-shot pictures or airphotos) is either vi
sual interpretation, or interpretation aided by automation and 
computerization . Iaages tak.en in different spectral wave bands are 
often displayed as colour composites - to enhance their informa
tion content . 

2. HldN FUTURES OF TROPICAL KARSTIC TERRAINS 

Tropical karstic areas differ from those of e.g. the temperate 
humid climatic belt in their appearance. 

In general three main types of tropical karstic areas can be 
distinguished: 
a. karstic plateaus, 
b. karstic mountain-ranges (belts) and 
c. cone-, or tower-karat regions (Flg.l). 

Of course, between these basic types several trans itional forns 
can exist. To mention just one extreme example: towers can be sit
uated in sea-covered area■; in that case we speak about a karstic 
archipelago. 

The ■ain thing is still: all these main- and transitional forms 
are differenciated according t o the more-or-leas dissected c harac
ter of the karstic regions. And thus we have to s tress the im
portance of the factors whic h are respanaible for the dissection 
of the rock-■assea exposed to karstification . All these phenomena 
will be dealt with in details later-on. . 

Verstappen introduced a fourth type of tropical karstic main 
forma to the above three types . The suggested expression for the 
new type i s : labyrinth-karat. Roughly speaking the fourth type is 
a transitional fora betveen plateaus and belts. The classical ter-

610 

rain for its seeas to be Indonesia, Central New Guinea (Verstappen 
1964). 

Numerous experts dealt with the topics of tropical karst-fonas 
just because of its interesting character. Hungarien specialists 
(mainly Bal.tzs) achieved s ignificant result■ , 

It has to be stated that the expression of tropical karat de
velopment has to be used in a rather broad sense . There are, h_?W
ever, difference■ within this range . The followin«J areas are as- . 
siqned to belong to the tropic■: the zone of the doubl' rain ■a.x
i.ma, the tropical savannah zone ·'.th one periode of suaaer rains 
a■ well as the tropical and subtropical areas of monaaon ch8.rac
ter . 

Surely, the tropical karat proper aa well as the karat of the 
tropical monsoon zone is a morphol09ical type deterained ■a.inly by 
climate. For the foraation of it first of all a minimal tempera
ture and a certain amount of precipitation is needed. According to 
the concurrent opinions of several authors this can be li.■ited as 
at least an annual average temperature of 17 to 18 oC and an am:iunt 
of precipitation over 1000 to 1200 mm per year. It has to be stres
sed that in itaelf none of the factors is sufficient. I.e. the 
amount of precipitation can be high in vain if the rannual aver
age temperature does not reach the required value - e . g. just be
cause of the high altitude above sea level - in spite of the fact 
that the mountains are in the tropical zone. (The fact, that high 
teaperature is insufficient without the required precipitation 
aaount is fairly deDK>nstrated by the arid- or semiarid areas, resp. 
their li.mestone surfaces not karstified.) 

Bot factors: precipitation and temperature affect mostly in-
directly the karstification; that is through the biosphere. The 
cli.■ate makes it possible that even in the areas of decidJous tropi
cal forests, the presence of vegetation is not interrupted.In this 
way the luxuriant vegetation assure■ the high biogenic CO2 level 
and the level of organic hum.ic-acid content of the soil . Neverthe
less, regarding the average temperature of the soil it is ofteh 
higher than that of the atao■phere. 

The high temperature of the water (precipitation and groundwa
ter) is added to this and results in a considerable near- aurface 
dissolution. Thus, the subsurface waters aay become saturated wih
in a relatively short time . This, however, may re■ult in the fa.ct, 
that considerable difference■ may exi■t in the chemical concentra
tion of the precipitation reaching the barren 11meat.one surfc1c~ 
and of the water infiltrating through the soil covered by plants 
(through the root-zone) and supplied by large quantities of CO2 
from the air-content of the soil . 

In the regions of the subtropical, tropical and monsoon climates 
the corrosive denudation leads to the karat formation of • insel
bergs• (isolated hilss). The denudating karat plateau (see: •a• in 
Pig.l) is dissected into hill■, separated cones and towers border
ed sometimes by broad and f lat-bottomed valley plains, the so- cal
led karat plains {see: •c• in Fig.l). The peak level of the •in
selbergs• shows approximately th~ level of the former continuous 
karat plateau, while the intermonta.ne plains correspond mostly to 
the local base of erosion . In the English technical literature the 
karat of isolated hills is referred to as cockpit karst . Bal.izs 
suggested the uniform term of • inselberg• karst . 

The classical and most known cocpit karat of the Earth a.re in 
South-China , North- Vietnam, Cuba, Puerto Rico, Jamaica etc. Balcizs 
(in Ja.k.ucs 1971) mentions three forms as basic types o f the kars
tic cone- and tower-hills: 
1. priaary corrosion cone- hill, 
2. karstic tover- h.111, and 
3. karstic cone-hill (covered by elastic mantle) or secondary 

cone-hill (Fig. 2). 

According to his statement the tower-karat develops from the 
cone-karat fora and in that stage of erosion when the denudation 
of the intermontane plains reached the local biiise of erosion and as 
a result of this the strean co.irses flCM on its surface. The stream is 

forming the tover from the cone mainly by lateral erosion . In the 
forming of the vertical valls corrosion, splitting-up of caves, 
fractures and the joints along bedding-planes etc . play also im
portant r ole . 

He later continues: •the lntermontane karatic plain may be en
tirely enclosed , In this case i t is a polye-like basin, or it can 
be open along several sides . In the latter case it is a so-called 
marginal karstic plain• . The forming of the karstic plain is simi
lar to the development o f the denudation polye of the temperate 
zone,only its degree of denudation is higher. The denudation state 
is regarded by Bal.izs (1959) aa to be a tropical polye . 

If the intermontane karstic plain or the marginal karatic plain 
ia inundated by the sea, karstic archipelago develops. 

It ia obvious that there is a direct relation between the tem
perature and a.mount of precipitation as well as the passing of 
karstic processes . Hain and direct effects have the evergreen veg
etation and the high temperature of rainwater, the high soil tem
perature plays an indirect role. 

By what factors are determined the sites of the cone-, tower
and crest formation in the karstic areas? According to the author's 
observations , and these are unambigously verified by the maps pre
pared by means of airphoto interpretation, the positive megafonns 
of the tropical karat are primarily detera.ined by the tectonics 
(Map l). 

The epirogenetic o r occasionally the eustatic uplift of the area 
in concern is of decisive role. The factors have the result that 
the rocks suitable of karstification get into an elevated position 
above sea level, or a relative height so that: above the level of 
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the local and main base of erosion a spatial karatic water system 
can develop (and of course it can also reach into the depth if the 
rock masses are thick enough) • When the rock masses are uplifted 
so that these phenomena will be of considerable extent, the nega
tive and positive mega- forms and meso- forms o f the carbonate rocks 
will be separated first of all along tectonic lines . This means 
that the karstic denudati on (corrosion and erosion) a t tacs the rock. 
masses first of all along fissures, fractures , faults , diaclases, 
overthrusts and underthrusts, that is along weakened or smashed 
lines and belts. 

It is obvious that the differences in texture , formation , bed
ding of the rocks are of great importance . In these cases first of 
all the primary rock porosity , created during deposition , should 
be taken into considerati on. The chemical composition and the ratio 
of the carbonaceous and insoluble particles (clay particles) are 
important too. It is not the same whether shel ft facies , e . g. blo
herms or massive limestones of great horizontal extension and 
thi ckness, are in question? 

The lithoclaaes may also play role in forming the path of wa
ter in the rock; in spite of the fact that these are bedding planes 
owing to the fact that along those surfaces the ratio of the non
-carbonate components increased . 

Consequently tectonics is of decisive role in the development 
of the tropical karstic forms . 

In an area explored and mapped by the author in North-Vietnam 
(aided by airphoto-interpretation) the results achieved threw 
first light upon the existence and importance of the preforming 
role of the tectonic lines . The rather detailed tectonical inter
pretation (carried out in the scale of 1 : 25 . 000) has proved the 

· compressive character (Pig . 4) of this area. The tectonic features 
could be inserted not only into the main tectonic system of the 
broader surroundings but also into that of the Inda- Chinese Penin
sula (RAdai 1976) . 

Some of the main tectonic l i nes of the area were already recog
nised by the •classical• geological survey (field mapping) - but 
the Abundace of tectonic lines and their regional distribution 
could only be verified and mapped after the photo-tectonical eval
uati on . 

A.lrphoto interpretation made further on possible the recogni
tion of the role of compressive, and/or disjunctive displacement 
(i . e . the action of space-shortening- or -spreading forces ) . 

By classical surveying methods it is impossible to prepare reli
able maps, because the terrain is too much dissected and the vege
tat ion 110stly too dense (jungle) not to speak about the immense 
number of cones and towers . The accessibility of the cones or tow
ers a nd ridges theJD.Selves is a l most zero. 

This is why the real and detailed tectonic pattern of the areas 
could be mapped only by means of airphoto interpretation . It be
came obvious during the thor ough interpretation that even the fin
est details of the tectonic pattern (i . e. fissures, shattered 
zones, rifts , faults) can be recognized. The tectonic detailes 
mentioned above appeared in such a great number that most of them 
had to be neglected as maps were drawn - at least in a scale of 
1:100 000. But even in the maps having a scale of 1:25 CXX) we had 
to omit some of them must for the sake of clarity . 

In spite of the above it is clear that a l l the main morpholo
gical elements (both the positive and negative ones) are tectoni
cally preformed . 

3 . OIPFICULTIES OF EXPLORATION IN TROPICAL COUNTRIE5 

Tropical karstic terrains in humid regions are mostly highly 
dissected as it was mentioned already. Very steep slopes and even 
vertical or overhangi ng rock- walls are rather common. The situa
tion is probably the most difficult in areas covered by mountain 
ridges and plateaus, but the terrain characterised by cone-or 
tower-karstic forms is also not easy as regarding accessibility. 
This is the case if we consider the mega forms . But the surface 
of the meso-forms is not better either since limestone ls highly 
affected by karstlfication and the rock itself is very "rough• 
that is : it is covered by cannellures clints or in other words 
knife-edge-like ridges and rills and furrows are to be found 
which have an •amplitude" of some decimetres or centimetres . The 
rock surfaces covered by such forms impede the field work very 
much, in spite of the not very steep slopes. 

Another characteristic feature of the humid tropical karstic 
areas , and in general in such countries , is the very dense vegeta
tion-cover; mostl y forest of jungle. Large areas can also be cov
ered by swamps or bogs. The biosphere is further-on very rich in 
animals too some of which can be dangerous for man. To mention 
but a few: mosquitos, venomous snakes, or big mammals, like tiger 
etc , 

Because of topography and vegetation such areas may also be 
rather empty - that means just very sparsely populated . If there 
are no settlements, or only small ones, the road- or path- density 
is not high. But in the vicinity of them: dense network of set
tlements and roads can be expected mostly because of the big springs 
supplying drinking purposes and used also for agriculture, 

It can be briefly stated, that in such countries it is no won
der to have almost no topo-maps, or in the best case just maps of 
rather low quality. The only solution is probably airphotogrammet
ry or mapping by the aid of airphotos Un some case: by the use of 
remote sensing methods, like SLAR since, as we saw, it can penet
rate heavy cloudcover too) . 

Of course the photos taken for photogrammetric purpose can be 
of big value for photo-interpretation too. This must never be for
gotten I 

4. THE HAIN PHASES OF THE EXPLORATION OF TROPICAL KARST IC AREAS 

With the exception of entirely •pure scientific• investigations, 
the exploration of tropical karstic areas , which are often rich in 
natural resources , must have an economical base. The main purpose 
at least at the· first steps, has to be the research-work for the 
water. •water• means both surface and subsurface water; the last 
one being karstwater itself. 

As it is mostly the case: it will tur n out soon that there are 
no topographic maps available. It will be soon clear that no other 
observation data, or values achieved by observation do exist re
garding geography, economical geography, metE!orology, geology, hy
drology etc. etc. 
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It should be emphasised 1:1; advance: that even the best topo
graphic maps cannot replace the information content of the air
photos, consequently such images must be available and by no means 
can we give up the use of them. 

TWO different kinds of resolution can be distinguished in case 
of an airphoto: the so-called spatial and the spectral resolution. 
The first type is mainly determined by the scale (it can be ex
pressed as the dimensions of the smallest object that are still 
discern ible in the photo, accordi ng to its extensions in the field 
and in the image) • Spectral resolution is expressed in the tonal 
differences by which the object itself and the background thereof 
do differ from each other. t•signal to noise ratio . •) 

l'he first objective can be reached by using say fine- grain 
films, while the second by using certain filters or e.g. in two 
cameras two differ ent kinds of films as regarding their sensitivi
ty in the sense of electromagnetic radiation . 

The whole a r ea concerned is to be compared step by step in the 
maps and airphotos . By this way all the errors , fai lures, defici
ences of the maps can be corrected of replaced by proper data . The 
drafting of a drainage map indicating also the watersheds will be 
the basis of all the other thematic maps . The drainage 11ap will 
contain first of all: all the permanent and intermittent streams 
(rivers, creeks, lakes, and even ravines, lines affected by linear 
erosion are also indicated in the map or transparency as an over
lay on the base-map) which can be seen in the airphoto and which 
can be drawn as regarding the scale of the base. 

After having the maps corrected and completed, one can carry on 
with the proper interpretation itself. The first of the thematic 
maps being drawn by the aid of air photo interpretation is the geo
morphological map. 

The map of the main geomorph units may be followed by the very 
detailed map of teomorphology proper ; of a scale not much larger 
than that of the former map. (E. g . the map of the main geomorph 
units could be in a scale of l:100 000 and that of the geomorph 
proper l: 25 000) • 

The detailed geomorph map will be drafted using specific sym
bols or an accepted legend - like that of the ITC (Verstappen 
1968). 

The mapping work has to be done by an expert having experience 
in tropical karstic areas - and has to be followed by a field
-work . During the field work all sites, which are problematic or 
very typical have to be investigated very thoroughly . In the first 
case field-check will clear-up several problems and give the pos
sibility of going into details as regarding observations and tak
ing samples for further research- work carried out in the laborato
ry . 

The ideal case is of course, when the expert has already visi
ted the areas in previous times - thus being familiar with the re
gion and the foms occuring in it. 

In the course of the geomorphological interpretation already 
several data concerning geology (on lithology and tectonics) can 
be collected. so this will be the base for the third type of the
matic maps; the geological map; and probably also of the next one 
derived from it: the hydrogeological map. The geological map may 
of course contain all the information about tectonics . As regard
ing symbols for the latter; consult an existing photo- geological 
manual e.g. Hiller {1961) or Bandat (19621 . 

After having prepared the maps - or in the mean time - field
-work can be carried out . The main purpose of the activity will be: 
to collect as much data on hydrology as possible. 

5. NATURAL OBSERVATION POINTS FOR HYDROLOGICAL AND 
HYDROGEOLOGICAL INVESTIGATIONS 

The most important items of the hydrological - hydrogeological 
investigations are the data of natural springs, natural wells (or 
karat-windows), swallow-holes, sinkholes etc. Springs do - at lea.st 
temporarily - discharge water (Fig . S). 

Natur al wells are the •windows• of the karstwater-table, but 
mainly with not flowing water (Fig . 6 ) . 

swallow holes can be referred to as •negative" springs being 
the sites of disappearing water (again either for perennial water 
courses or just for temporary ones) . 

It has to be stressed that even the inactive springs and swal
low holes have to be registered and investigated thoroughly since 
they give information about former periodes . ( •Inactive" has to 
be distinguished from •temporary• since the latter is only periodi
cally active while the first one became dry •for ever•). Active, 
temporary and inactive springs for instance may occur above each 
other indicating the sinking of the main or local base of erosion. 

The same is often the case with swallow- holes* (Fig . 7). 
Other evidences of present and past occurrence (travertine de

posits etc.) are to be handled carefully since they may also be 
deposits of chemically saturated rainwater having flown over short 
distances; this is not the case in the temperate zone (this is 
another evidence for the basically different conditions of tropi
cal karstic environments). 

Springs, natural wells and swallow-holes may be found so close 
to each other as transitions that they can hardly be separated, 
these are the spring-swallow-holes (Pig.8). 

All the active karstwater occur rences have to be indicated in 
the maps , and at least by reading their absolute height from the 
topo map the elevation of the karstwater table has to be deter
mined. By the aid of the height data: the iso-lines of the karst
water table can be drawn. The permanent springs are the fixed 
links of the !so-lines r~presenting the water table, since at 
spring-occurrences the t.1ble does not change considerably. In the 
natural wells , swallow-holes etc . the water-table will change in 
time - according to the recharge- and discharge conditions. So 
the gauges being installed in these sites have to be recorded in 
proper time intervals. 

In tectonically very complicated areas, because of the exis
tence of interbedded impervious layers, so-called karstwater 
storeys or -floors may exist. That means, there is not direct con
nection between the two karstic aquifers above and below the aqui
clude . 

In case of large ltarstic areas there will be always some remote 
and high places, where there are no possibilities for collec:ing 
data about the elevation of the karstwater-table - since there are 

The so-called •xatavotra• is a swallow hole during the high 
water period and turns into a spring in the low water season. 
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n·o natural subsurface water occurrences. In such areas artificial 
exploration of the karstwater is necessary. 

6. ARTI FICIAL OBSERVATI ON POINTS 

The most comm.on possibility for having an aritificial •bearing• 
for karstwater-table observation is: a bore-hole. This is rather 
expensive so it has to be taken into account only in case of no 
other means. Not very deep shafts, or •dug-wells• can be sank in
to the limestone by relatively simple means and by not skilled 
workers too. 

The interpretation of airphotos will give valuable aid for the 
location of the proper sites of such artificial water exvloration. 

Drilling is not easily carried out since the equipment has to 
brought to the site and on the other hand water is also needed for 
the drill (water flush). 

This is another reason for exploring for the first time all the 
natural water occurrences since they can be used as flush water 
fetching places. 

The boreholes will be sank is a sequence determined by the nat
occurrences . The first drills will be carried out in the relative 
vicinity of springs, etc., while the bore-holes being more far 
from such occurrences will be fed by the nearby borehole itself 
(fetching the water from. it by pumps or aif- lift* produced by 
air-compressors). 

In this ruanner step by step the whole area will be •covered• by 
observation points giving reliable data about the position and the 
changes of the karstwater table. 

7. GENERAL TYPES OF FORMS IN TROPICAL KARSTIC AREAS - AND THEIR 
APPEARANCE IN THE AIRPHOTOS 

The main types of tropical karstic areas were already discussed 
in Part 2. Let us now sketch the meso-forms, that is the single 
towers, cones, etc . •positive forms• and also the depressions, 
sinlts, etc . located among the former ones (•negative forms•). The 
forms do have a profile, or side view and a ground-plot, or pro
jection. The latter one will appear on the airphotos having verti
cal axis (being shot with an airphoto-camera • looking• downward 
perpendicularly to the surface of the Earth). The shape of the 
forms, in case of homogeneous limestone masses will depend on the 
forces acting _under and on t.he surface. The internal forces will 
mostly determine the mega and meso forms, thus mainly the projec
tion. 

The forces acting on the surface of the crust will •sculpture• 
the meso and micro forms of the karstificated rock-blocks.Of c::o.irse 

the above statements are strongly generalized, since the forces and 
also their results are highly interfingered. 

On the airphoto first of all the ground-shape of the meso- forms 
will appear (the mega forms are mostly too big for being depicted 
in one single photo}. 

The main difference between the shapes of a positive form built 
of limestone or dolomite is that the first is •tower-like•, while 
the second one mostly an almost regular cone (Fig.9). The evidence 
thereof is in the ruanner according to which the two basic karstic 
rock types are exposed to weathering. 

Limest.one is fairly dissolved by t.he. water wit.h which it. is get.
ting in contact and thus being carried away us solution without 
leaving behind any or just a small amount of residual .1ated.al 
(clay particles withstanding solution, mostly •terra-rosa•). 

Dolomite, on the other hand is hardly soluble . The dolomite 
•karstification• is typical, being a special kind of weathering: 
getting pulverised and/or falling apart in small sharp edged pieces. 

Between the two main form types several transitional shapes can 
be found; since the mineral composition of rocks may vary between 
pure limestone and dolomite. 

On flat bottomed valleys or abrasional plains: inselbergs stand
ing isolated, often have hollow sides (thus being •s• or •c• shaped). 
The strange projection is formed by the bended or meandering parts 
of watercourses and these rocks arc rather strange and impressive ,'3 

seen froI:1 the air or in the airphotos (Hap l}. 
The negative forms are not so conspicious and impressive tut rev

ertheless they are very important being the •foci• of subsurface 
runoff. The most common negative forms are the dolines, sinkholes, 
uvalas , polyes and the swallow-holes (at the very end of blind-val
leys). 

The most important difference between abraded- and fresh-water 
cut forms is probably that the latter are closer bound to selective 
erosion. In other words it can be stated that sea-waves will abrade 
a surprisingly flat surface and even in spite of great differences 
in the hardness of the rock-types of the area . On the other hand 
those forms which were incised by running fresh-water, will be very 
•sensitive• as regarding rock-type and tectonics . 

Negative forms are extremely ir.i.portant also from the viewpoint 
of environmental protection of (tropical} karstic areas,since these 
are the most crucial spots as regarding pollution . Great attention 
has to be paid for these forms in order to prevent any contaiaina
tion of these, since if it is once polluted it is almost hopeless 
to restore the original state of the aquifer; or it will need lot 
of time and expenses. 

8. THE POSSIBILITIES OF SUBSURFACE WATER BALANCE MANAGEMENT 
IN TROPICAL AREAS 

All the above investigations are not only for themselves. Their 
aim is to collect data about the recent (natural) water balance of 
the area and thus show the possibilities of finding artificial 
means for the effective improvement of proper distribution of sub
surface water, both in time and space. 

As it can be seen in Fig.10 e.g. in monsoon-influenced areas 
there is a great difference between the curves showing the spring 
discharges in the wet and in the dry season respectively. 

That shows also the rather broad range of the values of in
filtration - and of course the fluctuations of the water-table in 
the rock-masses. 

Not to speak about the possibilities of surface water-storage 
e.g. in reservoir lakes for the equalization of the seasonal dif
ferences in the natural karstwater balance two basic means can be 

• so-called mammoth-pump 
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taken into account . 
One ls the sinking of the water table in the dry season. 
The second possibility is the rising of the karstlrfater table 

during the rainy period. 
In the first case theoretically only one condition is needed 

the karstificated rock masses have to extend deeper than the local 
base of erosion (the orifice of the springs) . In the second case 
mostly no preconditions are needed but more work has to be done. 

Let us deal with the sinlting of the water-table . The action may 
be executed at natural karstwater •outcorps• or via artificially 
explored water occurrences. 

At natural •windows of karstwater• again two means can be ap
plied. Water table may be sunlt by lowering the threshold of a 
spring (Pig.11). That means , that a notch has to be cut into the 
aquiclude above which the water of the spring pours out. So the 
local base of erosion will be sunk and thus an additional amount 
of water will be mobilized from t.he background of the spring. Of 
course the notch in the impermeable layer has to be cut in a man
ner that it can be closed again in the wet season in order to re
store the higher water table again . One could simply way that a 
sluice has to be inserted into the orifice of the spring by which 
the water of it can be impounded or released - according to the 
needs. 

Under certain conditions another method can be followed, the use 
of a syphon-pipe . For the suction pipe of the syphon a shaft is 
needed (if possible, a natural one see: Pig.12). The length of the 
lower side of the pipe is not restricted practically since it can 
be the pipeline itself, used as the water main. Certain valves or 
taps for the first filling of the pipe and for closing it are 
needed, in order to keep it filled under any circumstances . 

Other possibilities are very common since the pumping of natu
ral wells, swallow-holes, or boreholes etc. is again nothing else, 
but pumping more water in the dry season and let it be recharged 
in the wet period. 

By pumping large amounts of subsurface water, even the "subsur
face divide• can be shifted, thus again changing artificially the 
water balance of the karstwater-region both in time and space. 

The other method ls the impending of karstwater. It can be mado 
(under extremely favourable conditions) by just sealing, or plug
ging the orifice of a spring, rising thereby the thresh9ld of a 
spring. An important condition for the success of such operations 
ls the existence of a natural •notch• at the opening of the spring 
instead of being cut by man. 

Since the above mentioned conditions exist only in rather ex
ceptional cases much arore work has to be done for the imponding of 
a certain quantity of karstwater. The solution can be the construc
tion of a dam, under not very favourable conditions a rather long 
one , because several springs along a •spring-hori-zon• are to be 
plugged or sealed. Hay be that a ring-like daJD-system has to be 
built in order to keep the water table higher in a mountain unit. 

In Fig.13 the dan is not located close to the limestone masses, 
thus the result is a combination of a sii:aultaneous surface ard sub
surface storage. In Case the dam is in direct contact with the 
karstificated rock-masses, only subsurface storage will be the 
result. This method has to be used if the good quality of the sub
surface water has to be preserved, as regarding temperature and/or 
chemical, bacterial requirements. 

One important quect.ion has still t o bo discUS!l,etl, t:.hat. is: how 
ouch water can be stored under the surface in the karstic rock 
masses? 

Of course it depends first of all on the size and number of di.3-
continuities; that is the void-space, often referred to as porosi
ty or pore volume but in karstlc rocks it is first of all total 
subsurface amount of voids of the joints, rifts, caves, cavities, 
caverns, bedding planes, fault planes. Primary porosity proper 
plays an important role only in travertine or limestone deposited 
in fresh-water anc coral limestones etc . 

Void space o f the karst can mostly not be compared to the poro
sity of elastic aquifers e.g. sand or gravel bodies. The water 
stored in the subsurface spaces will be by magnitudes less than 
that of a storage lake. But one thing has to be kept in mind that 
is the great distances which can be taken into account in the 
subsurface storage area. On the other hand the storage area rises 
higher than the water level just behind the dam since the karst
water table has a certain slope (or additional piezometrlc level) 
the highest part of which being the •subsurface divide• of the 
karstwater body. The subsurface divide comes into being because 
the infiltrating recharge comes from above; and it is caused also 
by the capillarity and viscosity acting along the more or less 
narrow joints, fissures, etc. through which the karstwater is 
forced by gravity, having certain attenuation or delay. 

Void space takes some percents of the whole volume of the rock
-masses in the temperate zone (in Hungary in the Transdanubian 
Mountain Ranges about 2 to 2. 5 I can be estimated in limestone and 
probably even 3 I in dolomite). According to the observations of 
the author it has to be somewhat hir,her in the karstic masses of 
North Vietnam, again because of the high precipitation-values and 
the practically continuous presence of active vegetation. 

It can be stated generally that e . g . in North Vietnam almost 
the same specific values for the subsurface runoff could be esti
mated than in Hungary (roughly 10 litres per second per square 
kilometre). But the value in Hungary was the result ot observa
tions carried out during several years over large areas while in 
Vietnam only one particular area was investigated and only during 
one cycle of seasons (dry and rainy period} . 

considering the period of infiltration (in Hungary the most im
portant part of the year is winter in this respect, with no vege
tation activity and large amounts of water being stored as snow 
and melting rather fast, while in North Vietnam it is the rainy 
season), consequently it can be stated, that actually no signif.1-
cant deviation can be expected. It is true that in Hungary there 
is no active vegetation during the winter, but in North Vietnam 
there is much less (practically almost never an unbroken) soil OCN

er on the positive karstificated limestone surfaces; not to speak 
about the valleys and plains. 

From all the above it comes (and the fart was also veryfied by 
a large number of intermittent springs) that the subsurface runoff 
of tropical karstic areas is much faster than in the temperate 
zone . That shows again the im portance of S\ .:,surface storage. 
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AIR CIRCULATI ON IN CAVES TRACED BY NATU RAL RADON 

GBCZT, GaDOr - CSI06, U t van - SOMOGYI, GYOl'QY 

1. ABSTRACT 

Ue have been perfor•ln1 contlnuou& radon concentration 
•easura■ents with aol ld state nuclear track detector tn the 
S2e■ lo-he1y Cave since 1985 . The radon concentration shows 
seasonal variation wtlh au■■er ■axtaa and winter ■ tnl■u■ at each 
■easur t ne st ta. The radon concent ra l lon Increases mov Inc on 
towards the end point of the ca.ve fro■ the entrance at any tl ■e 
ot the year. These changes ot the radon concentration can be 
interpreted with the help of a staple atr circulation ■odel of 
the cave. The possible reasons for the decrease for the annual 
avera.ge radon concent rat 1 on ts a I so d t scuased. 

2. INTRODUCTION 

IJe have bean ■aasurtnc the radon actlvitv concentration ln 
the cave air of the Szealo-heay cave since 198S, jolnlna tts 
co■ple• lnvestlaatlon, by ■eans of solid state nuclear track 
detectors (SSNTOs> placed at several secltons of the cave (Fla. 
l.). The cave, sl ■ llarly to the other large Buda cave•, has been 
for■ed In aocene nu■■ulltlc ll ■estone by the co■■on effect or 
ther■al waters, upflowlne alone the cracks and of the ••ternal 
waters, lnfll tratlna to th■ depths. The pas ■aaes of the cave 
are nearly horizontal. their total length Is 2200 metres. The 
deepest part of the cave can ba found at the end point AA ■etres 
balow the surface. 

•• 1) 

end point 

12 

• measuring point 

a m:Jn made shaH 

Fla. 1. The ■ap of the Sze■ lo-hagy cave with radon measurlna 
st tes 

The ,uRn Isotope Is a radioactive noble gas which derive• In 
the decay aeries of ,: .. u which ls ubiquitous In the ■atarlal of 
the Earth's crust. As a consequence of the uranium decay tn the 
rock, lnvolvina the cave, an a■ount of radon aas aets Into tha 
cave with the help of the porosity and cracks of the rock. The 
radon e x halation <assu■ lna a hoaoaeneous stone> ls In 
proport i on to the sur f ace of the rock havtna; contact with the 
air and It Is constant In tt■e. The radon concentration of the 
cave air. for■ed tn this way. Is Influenced ■alnly by the alr 
■ottons In the cave, for the explanation of which we have 
developed a sleple air clrculallon ■odal. 

3. A SIHPLE HODEL OF AIR CIRCULAT ION IN CAVES 

The fol lowtna aodel I• suitable for descrlblna the air 
■otlons In an approxlaalely horizontally situated caves. 
e■bedded In a rock w I th an advanced f ractur• sys le■. 

From the point of view of our ■odal the eave ls regarded as a 
horizontal tubular tunnel vhose wal I ls connected with the 
••lernal sur f ace by a areal nu■ber of ■■al I cross-section•d 
tub•• which correspond to the fracture sy■ t•■ of t he rock, It ts 
assu■•d that due to the h i gh ther■al capaci ty of the bedrock the 
te■p•rature I nside the cav e ls independent fro■ the seasons. 
Their value ts equal to the annual ■ean te■perature on the 
e•ternal sur face at the civen p l ac• <apart fro■ the aeother■al 
grad i ent> . The dyna■ l c■ of the airflow In these caves can be 
i ■a1 1 ned In the fol lowlna way <F l a. 2>: 

In wi nter wh•n the te•perature In the cave and fracture 
syste■ t• 1reater than the external one, the so-cal led "chlaney 
e f fect" takes place, that Is: the war■ Internal air lift• up to 
the e•ternal surface throuch the fracture •y■ te■ . For the 

replace■enl of the left air, the cold external a.tr flows Into 
the cave throuch the entrance. The air wt 11 be var■ed up by the 
rock, havtnc a ■uch higher heat capacity than the air. 

If the externa I te■parature e•ceeds the Internal one then the 
direction or the airflow beco■es the opposite <Fla. 2.a>. 

In su■■er the colder air In the cave a.nd In the fracture 
syste■ Is ■ore dense than the external air, thus the cave a.tr 
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Fig. 2. Air circulation ■odel of a cave vtth a staple structure 

flows out of the ca.ve throuch the entrance < inverse "chl■ney 
effect"), <Fig. 2.b>. 

In both cases the speed of the •Ir ■ollon ls deter■ lnad by 
the a Ir te■pera lure d If f e ranees between the cave and outs t de , 

In the fol lowing section look over briefly the basic 
results and the conclusions. 

4. EXPERIHENTAL RESULTS AND CONCLUSIONS 

A• a result of our four year ■easurtna process the fol lowlnc 
1eneral tendencies ware ••tab I lahed In the radon concentration 
of the cave air: 

4. l. Te■poral variation of radon concentration 

At any point of the cave an annual periodical variation can 
be observed in the radon concentration, which shows a 100d 
correlation with the variance of the external leaperature. The 
•••l ■u■ o f the radon concentration fat Is In the au■■ar ■ontha, 
vhlla the lowest values can be observed In winter <Fie. 3) . 
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Fig, 3. The •e•■onal variation of the Rn activ i ty oonoantratton 
shows aood correlation vlth the externa l te■perature 

This pheno■enon can be ••plained In the fol Jowlnc way, 
Consldertnc a closed subsurface cavity, . the radon inf low 

deteralned by the ca.vi ty surface. and the radon decay dependtna 
f ro■ the volu■a Included, vi 11 tocather produce a radioactive 
equillbrtu■ In so■• half life periods <T .,.~3.8 days>. In this 
way the radon concentration In the cavity Is deteratned by the 
aurface/volu■e ratio of the cavity. If there la no air ■otton In 
the cave then a far higher radon concentration I• produced ln 
the narrow fracture sys ta■ than In the roo■y cave 1al Jery, 

The cave. however. cannot be recarded as a closed cavity; 
there happens an airflow thr ough the Iara• entrance and the 
narrow fracture syste■ for the bast part of the year. The 
external air with a ne11 l1tbly low r adon concentration, entertnc 
the cave or the fracture sy■ te■ , i ■ enriched by r adon as a 
consequence of the radon flux released fro■ the rock. 

Accord I nc to our air circulat i on ■ode I . In the ■u■■er period 
the ••ternal air enters the cave throuah the frac t ure ■yst••• 



thue lt transports radon continuously fro• a place of a greater 
concentration to the aeasurlnc point. 

Let us first ••su■• that th■ ••al I tubes. corresponding to 
the fracture syste■ are of lnflnite len1th. Then the radon 
concentration of the alr entering the caY■ throu1h the fracture 
systea ls deter■ lned only by the surface/volu■• ratio of the 
fracture sys te■• independently fro■ the speed of the inflow. 
This ts the saturation value of the radon concentration ln the 
fracture sy•te■. The radon concentration of the ca Ye al r 
increases as a consequence of the radon content transported in, 
and the creater l s the speed of the lnfl ovlnc alr. the better It 
approaches the value above. In the ftr•t approKl ■atlon, the 
•••l•u■ of the radon concentration fa.I ls in the saaa tl■a as the 
■a•l ■ua of the aean external ta■p■ ratura, accordlnc to the air 
clrculatton aodel. 

In rea 11 ty, however, the radon concent rat l on of the ca Ye at r 
has tvo ■axl••• dependln1 on the location of the aeasurtng 
point; th• first ts ln Hay and June, and the second ls In 
Au1ust. The •••l ■u■ of the e•ternal teaperature fal Is in this 
tlae Interval (usual l y In June) CFl1- 3>. The probabla reason of 
this fact t s that the tubas , corresponding to the fracture 
syste■, cannot be considered to be o f Infinite lencth. In that 
case tncreaslne the speed of the air, flovlna throuah the 
fracture syste■, the radon concentration of the air. entering 
the aalery beco■es lover and lover co■parin1 to the saturated 
value. 

At a saa l J flovina spe■d the quantity of the radon, entering 
the cave throueh the fracture syste■ can be considered to be in 
proportion with the flovln1 s peed, at creater speed. however. 
the ef feel of the above-■ent ioned decrease in concentrat l on 
beco■es do■ lnant. A• a re•ultant of these tvo effects. the radon 
concentration of th• cal lery air deer•••••• above a critical 
speed. In the case of the Sze■ lo-hegy cave the external 
te•perature, corresponding to the critical speed ls cca. 19 •c. 

In the winter period the ••ternal alr enters the cave throueh 
the roo■y cave cal lery di luting further the lov radon 
concentration. deter■ined by the surface/volu■e ratio of the 
1allery. The quicker ls the air inflow , the lover concentration 
l s produced at the ■easurtn1 points. 

As a su■■ary. ve can state that the te■poral Yarlation of the 
radon concentration of the cave air ts the result of the fact 
that the surface/volu■e ratio has different values In case of 
the two possible inflovtnc vay of the external air. 

4. 2. Variation of the radon concentration in space 

The radon concentration of the cave air shows a. variation In 
space ln addit ion to the teaporal chances. At any tl■e of the 
year , the radon concentration Increases advancinc to the end 
point fro■ the entrance <Fl,:ure 4.). 

~ 
12 

E 

f£ 10 

..=. 
C 
.2 

8 

0 
~ 6 .. 
~ 4 u 

l: ·;;: 

'B 2 

" C a: 

Distance from the entrance [ m) 

Fl,:. 4, The radon concentration increases ■ovinc on towards 
the end point at any ••••on of the year 

By ■eans of th• air ciroulatton ■odel this pheno■enon can be 
explained. In winter the external air. entering the cave 
throu1h the entrance, receive■ an a■ount of r adon fro■ the val Is 
of the 1al lery, therefor• the I oncer way It ■akes, the crater 
radon concentration it 1•ts. 

In su■■er the e,clernal air enters the cave throu1h tonier and 
lonc•r fracture sysl••• nearine the end point of the cave 
because of the deollvlty of the surface. We haYe already 
aentloned tn Section 4.1. that the tub••• ■ode I inc the fracture 
syste■ cannot be con■ ldered to be of lnflnlte laneth, thus the 
cave ln fact c•t• the external alr with lower radon 
concentration than th• saturated concentration of the fractur e 
syste■• Asau■in1 equal f lovln& speed, the shorter tubes wl 11 

transport les■ radon into the cave, therefore the air fro■ the 
end point havlnc a ereater radon concentration vi I: be dl luted 
by the air, paasln1 shorter and shorter fracture syste■s with 
lover and lover radon concenlratlon, when flovln& to the 
entrance. 

Consequently, we can ••lab I lsh that the variation of the cave 
air radon content in space le the result of the fact that the 
e,cte,.na l alr reach•• the ••••urine points after ■aktn1 vays of 
d I f ferent I encths. 

4.3. The lone-tar■ va,.latton of the radon concentration 

In addition to the annual variation of the cave air radon 
content, ■enl loned in Sect i on 4.1., we can de■onstrate a lonc
ter■ Yariatlon as wel I. 
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uur1n1 4 yea.rs the ■ean radon concentration decr•asad a.t each 
■easurlng points by cca. 201' (Fig. 5>. 
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Flt. 5. Decrease of the radon concentration with years 

It sae■s that this decrease ls not due to the lon3-ter■ 
varlatlon of the external teaperature. Oeplctln1 the radon 
concentr.a.tlon of the cave air as the function of the ■ean 
aonthly external te■perature ve gal curves vlth hysteresis ( Fig, 
6 >. The ahape of the curves beco■es f I at ter and f I at tar dur l ng 
the observation, that t s. there entered the cave air less and 
less radon at the sa■e e,cternal te■perature. 
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Fl1, 6. Relation between the radon concentration and external 
leaper a lur es chan11: 1 nc v l th years 

The vartatton tn the connection betve■n th■ radon 
concentration of the cave air and the te■perature of the 
external atr Indicates that in the cave. rea;ardlng tt as a 
physical syste■, one of the para■eters has been chana;ed. S i nce 
the ••an radon conoentratton of the cave air, ln addition to the 
quality of the rock, ls deter■ lned by the porosity of the rock 
and the surface/voluae ratio of the fractures, the reasons of 
the d ecrease can be the fol lovinc: 

1. The water content of the rock ha• chanced, which i ■pl led a 
chana;e l n th• poros I ty. 

2. A part of the ■ lcro-fractures has becoa• 
plua;ced , therefore the ■ean surfac•lvolu■e ratio of the 
fracture :1ystea cfecreased. 

3. The fractures have vldenad out ( ln this way their vo l u■e 
i ncreasad >, thus the sur face /vo I u■e rat to of the fracture 
sys ta■ decreased. 

On the basts of the <rather defective> available data there 
cannot be detected a lona;-ter■ untdtrectlonal variation neither 
In the external prectpttatlon, nor in the rock dllatton. 
Therefor• ve can assua• that the radon concentration deer••••• 
on the effect ot the plu,:1in1 of the ■ lcro-fracturee. Thi ■ 
hypothesis ls also supported by the fact that durln1 the air 
circulat i on of the cave, an a■ount of th• pol lutlon of •everal 
ten thousand cubic ■etrea air, and the lnft ltrated external 
waters are deposited In the caYe and in the fracture sy•te■• 

For the satisfactory clar-tfloatlon of this proble■ we have 
becun further ■easure■ents. 
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TIME INTE,~~.1~D RADON MEASUREMENTS PERFORMED IN A KARSTIC WELL WATER 

HAl:L, JOuet - LBNART, L&..szto - SONOOTl, oyorgy 

1.~ 

The radon profll• of a 270 • deep untv■ r■ lty well was atudled 
v 1th LR- 115 type I I detectors. The r••u I ts l nd t ca le a contl nuous 
upward tran■port o f radon vtth a ■ean v■ loctty of about 0.7 ■/h. 
Th■ pheno■■non can be tnt■rpret■d by th■ th■ raal 1radt ■nt 
induced conv■ctlonal ■txtn1 o f waler. 

2. INTRODUCT I ON 

Recently t.h■ u•• of plastic track detectors within a d■ftn■d 

air volu■• has beco■■ th■ ■oat reliab le procedure for tt ■■-
lnt■1rat■d, Iona t■ r■ ••••ur■■■nt of radon activity 
conc■ntratlons under dlff ■r■nt envlron■■ntal condtttons. 
H■aeur■a■nt• of ■nvt ron■■ntal radon have baen p■ rforaad ■oat ly 
ln conn■ctlon vtth 1■olo1tcal survey•, h•allh hazard •ludl•• and 
recently tor earthquake prediction. Hovever, the dyna■lc• of 
radon ■ t1rallon l• nol well under•tood du• to ■any 
uncerlalntl••· For a b•tter und•r•landlnc of the role of 
external taclor•, whloh can •lsnlflcantly Influence the 
transport of radon in waler, w• have been lnveatl1at1n1 for 
lhree year• the chana• of radon content ln a deep wel I. One of 
our ■atn purpo••• was to study the seaaonal variation of radon 
content and tta poaslble cor rel ation with certain envt ron■enlal 

para■et•r• <depth, waler le■perature > . and on the other hand, to 
a•l tnfor■atlon about lhe tranaport ■•chants■ and tran•rort 
velocity of the radon ■taratlon ltaelt. 

3, DESCRIPT ION OF NEASURING S ITE ANO DEVICES 

I.,, 

Fta. 1. A ach•■attc 
view of the val I 

The val I la located at the 
University Ca■pu• of Nlakolc, 
Hunaary, In the Northern-Eastern 
part of the Bukk ■ounlaln• ln a 
lt ■••tonlc area. It wa■ drilled In 
1971 and wa1 co■pl eled wt th an 
iron lube caalna 270 • tn lenath 
and 30 c■ dla■eter and acreened 
only at the bolto■ <Ftc. t. ), The 
water In th• wet I l• ■taanant and 
the po••lbt Illy of horizontal flow 
or water ■ lxtn1 lhrou1h the pipe 
wal I l ■ exclud•d. Th• te■perature 

of the water at the botto■ of th• 

wel I 1• 36 •c and It deer••••• toward■ the surface with a 
sradlent 0.1 •c1■ . Seaaonal te■perature variation■ affect only 
the upper 20 • of the val I, the te■perature o f the water In 
these part■ l ■ tn the rans• S-15 •c. Starll na fro■ 1985 th• 
radon content ha• been ••••ured a l■u I taneou• I y al 16 d t ff erent 
depths In dlvtna cup■ with a ■onthly chanaed LR-115 type 11 
detector■, The expoaure ti••• rana•d fro■ 30 to 40 day■ and the 
data we r e corrected lo 30 days. 

4. THEORETICAL CONS I DE RAT 1 0NS 

Connection between the •••■ured track d■n■ l ties and t ransport 
veloeltl••· Assu■tn1 that under ■ teady-atate condlllona a radon 
concentration aradlent exl•l• only tn the direction of depth, 
the radon tranaport Inside the water colu■n, nestecttnc local 
radon production (Kri:•hna■waal and others, 1982> and diffusion, 
1• coverned by th■ differential equation: 

'¼; (v(z>c. (z))- Ac. (z>•O for O<z<270 ( I> 

where c. (z> la th• radon concentration at depth z [ato■•■-:a J, 
v(z) la the upward tranaport veloc ity C ■•h· 1 J and )... la the decay 
constant of radon Ch·• J. Th■ lntecratlon of <1> yield■: 

c . (z>•c.(O>J v(z)-, ( A- d~!zJ)dz 

0 

(2) 

which de•crlbea the radon concentration In th■ water colu■n. 
The corre■pondlnc concentration of radon, c., tn the air volu■e 
of lh• cup t ■ tor■ed accordlna to the partition law, which can 
b■ described by an e■plrlcal foraula <Serdjukova and Kapttonov, 
1975): 

C a •c. /o.•c• I (0. 1057•0. 40Sexp(-0. OSt) J (3) 

where o: I• the radon partition coefficient between air and water 
and l ( • CJ la the te■peralure of the substance. Due to 
rec I proca I den■ l ty dep■nd■nc• of the rana■ of a I pha part le I e■ l n 
air, the a•n■rated track density would be elven by the next 
for■ula: . 

o.(O > T<z> 1 J d < > 
Q<z>• «(&) fio'i i+i5:""i'i Q<O> v<z>- • < A - :z z >dz ,., 

0 
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where tar■ «T<z)/T(0>)/(1+0,l • z> describe■ the eff tcl ■ncy 

deer■••• of track rectatration at depth z, Q<z> and T<z> are 
th• track den atty and t■■perature t •K J at depth z, respect Ive I y. 
Rearranalnc <•> we set: 

ln<F<z> ~> = 

. 
Jv ( z>- • ( A- ~)dz 

d• 
0 

(5) 

where all lh• correction factor■ are Included In F t z>. Th• le f t 
hand side of CS> I• deteralned only at dlacrel• poi nt■ throu1h 
■eaaur■aent■. Fttttn1 th••• point• with a aontlnuoua function 
f<z> we c•t: . 

f<z> • J v<z>· 1 <A- d~!z>>dz 

0 

Ill> 

Th• para■eter• in f(z) can be calculated fro■ the least square■ 
f It: 

J:(f(z >-ln[f(z) ~1>'~ ■ In 
Th• aeneral ■olutton o f Eq. <6> la: 

(7) 

. 
v<z>•u<z>· 1 <J Au<z)dz•vc > <Ill 

0 

where u<z>•exp<f<z>> , and vc t ■ an lntecratlon conatant <Korn, 
1975>. Equation (8) deacrlb•• the connection between the 
aeasur■d track dens t t I es and radon transport ve I oc It I••. 

S . RESULTS AND DISCUSS I ON 

-

Fla, 2. A typical 
track d■n• I ty prof 11 • 
and the corr■apondlnc 
tranator■■d curve 

For the per I od of the 
observation■ the shape■ o f the 
tl'ack d■n■ lty dlslrlbullone 
obtained were at ■l tar to the curve 
shown In Fl&, 2. i they differed 
only In th• ■ean by a factor 2-3. 
The a I pha- track den■ l t l ec ranaed 
fro■ 50 lo 400 tracks/c■J: • 30 day■ 
and th• cor re■pondina aonthly ■■an 
radon content• of the wel I water 
were In the ranae fro■ 300 Bq/a:a 
to 150 Bq/■•, which ware very low 
co■pared lo other waters In the 
area. After perfor■tnc lh• 
tran■ for■alton <S> It l • clearly 
•••n that the radon content 
cradual ly deer■•••• with 
tncr■a■ tna distance fro■ th■ 
bot to• of the wel I . Th• aatn trend 
of th• •••■ured data can be 
approxt ■at■d by a ■tr■ l&ht 
I In• f •k•z , which d■■crlb•• one 
dl■■n■lonal upward fl ov of a 

radioactive 1a• with a constant v■ loclly vL• • •A /k <So■ocyt 
and co- worker•, 1986>. Th• correlation coeff icient• are ln the 
Interval of 0.8-0.9 and th■ values of vL• • rans• fro• 0.58 to 
0.83 ■/h. The ■ean of the calculated velocttt ■■ la V1..1 • •0.7 ■/h 
vi th a atandard deviation of 10S. The aood correlatton Indicates 
that the approxl ■atlon t ■ vary 100d; neverthel••• ft can be 
!■proved by fftttnc the data with a power type function f •a •z• 
<••• upper part o f Fis. 2. >. In this ca■• v can be calculated 
nu■erlcally fro■ the equation: . 

v(zJ•expl-a•z•) < J Aexp<a•z• Jdz+vc ) 

0 

Fla , 3. Upwar d velocity 
va. depth calculaled 
tor dltfer■nt Ve-• 

where para■■ters a and b are 
d■ ter■ lned fro■ Eq.(7). Fla.3. 
■how• the reaul t of ■uch 
calculatlon. Th• value of Ve. can 
be d■ ler■ lned fro■ the boundary 
condition at the top of the v■ l l, 
In our case It waa estl ■at■d fro■ 
lh• upp•r three point ■ throu1h 
con■ tant v approxl ■atlon. The 
obta l ned va I ue• of vc are In 
the interval 0,05-0.25 a/h. 

For the tnt■ rprelatton of the 
observed hi Ch transport 
veloclll••• th• data were co■pared 
to calculation■ perfor■ed 

accotdlnc to the ■tcrobubbl• 
tran■port theory <Vairh■cyt and others, 1986). Th■ obtained 
correlation coeftlctent■ •r• In th• Interval 0.8-0.7, which are 
rather poor co■pared to tho•• obtained above. 

On the other hand, tn every physical ■yate■, wh■r• th■r■al 

crad tent• are present , ther■a I convect Ion take■ p I ace, wh lch can 
Induce convectional flow1 In certain clrcu■stanc••· Fro■ th• 



point of view of hydrodyna■tc stability such a sy&ta■ ls 
charactartzad by the product o f the Grashot and Prandt 1 nu■bers 
<Landau, 19801: 

GP s A•R• •1• b 

X•v 
where A is the ther■al cradlent c•C•■-• l, R ls the radius of the 
tube C ■ l, g ts the zravltatlonal acceleration 9.81 C ■•s- 2 ), b ts 
the coef fi cient of ther■al expansion c•c- 1 l and X and V are 
the coefficients of ther■al conductivity and kine■atic 
viscosity [ ■2 •s- 1 ), respectively. This nu■ber deter■ ines the 
stability of a elven physical syste■ azainst convectional 
■ove■ents. If GP ts larger than a critical value, the criteria 
for the b e glnnlnc of convection ls fulfilled. Knowlnz all the 
para■eters (Juhas z, 1987>, we can calculate GP for this welt. 
The values obtained are 2-3 orders of ■acnttude hl&her than the 
c r itical value . Concludln& we can say, that ■ost probably the 
ther■al gradient induced convect i on plays a st 1nificanl role In 
1overntn1 the radon transport in this val I. 
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RADON MAPPING IN CA YES OF EASTERN BUKK REGION 

LENART. Laszlo - SONOOYI, ororgy - HAXl,., J'OZ.Hf - HUH TA.DI , Uona 

Radon ■applnl ha■ been perfor■ed In the Lcitrli■ t-Vlze■ , Anna, 
l ■ tvAnlApa, Szepe■■)' and Nl ■kolctapolcal-tava■ cave■ al 37 
dttfe r ent place■ In ■ trea■ ln1, droppln1 and ■ ta1nant water■ •• 
well a■ ln air and 1011. In the ■ajorlty of oa■es clear 
venll latlon forced ■ea■onal variat ion wa■ found, which was 
■ tron1 IY affected In ■o■• ca■•• by th• presence of water. In 
connection with the Letra■ t-Vlze■ cave lt wa■ shown that th• 
lnflowln1 water lt■elt wa■ the ■osl ■ tanltlcant radon source. 

2. I NTROOUCT I ON 

The ln■ tltute o f Nuclear Research of the Hun1arlan Acade■y of 
Sciences In Debrecen ha■ ba•n perforaed environ••ntal Rn 
activity concentration ••••ur•■•nta •Ince 1977 w-lth alpha 
senattlv• eoltd atate nuclear track detector• ClJ. The flrat 
under1round Rn ••••ure■ents •tarted In the alddle o f 1978 In the 
HaJnoczy cave situated In the Southern part of BUkk re1lon (21. 
Th••• were proceeded by nu■eroua continuous obaervattona ln 
other Hun1arlan oav••• In the Eastern BUkk realon we have 
atarted ••••ure■ents at the L-'tr'-•l·Vlz•• and Anna cav•• In 
February 1083 and at th• tU1kolctapolcal-tavaa cave In October 
1983. Alao the Szep•••Y and latvan18.pa cav•• were tnvestt1ated 
for the period 1lt1htty lonaar than one year •tarttn1 in 
Oece■ber 1083 and finally in October 1988 we ••t of f ••asure■ent 
at latvan cave, which l ■ opened for the pub I le. 

2.~ 

The 1eneral description of th• Rn ■easurln1 technique by 
eol Id state nuclear track detector <SSHTO> can be found I n Refs. 
(3, 4). Briefly, t.h• ■et.hod consist of exposln1 ••all atrlpa of 
sol Id state nuclear track detector fol le by the alpha particle• 
a■ltted I n th• radloaottv• decay of t-adon, the ubiquitous noble 
1ae. Alpha particles entertn1 the plaetlo detector create d••••• 
zonea, which can be revealed as ■ lcroacoplc pits <tracks) by 
succeaslve atchtn1 In NaOH solution. The radon activity 
concentt-allon I• pt-oportlonal to the ob•erved track denalty. In 
our aeaeureaente LR 11~ type 11 <Kod•k Path•, France> and HA
ND/alpha (Hun1arlan Optlcal Yorke <HOK), Hun1•ry> track. 
detector• were ueed ln • oyllndrlcal 1eoaetry, and th• detectors 
were attached to th• botto■ lnelda the cupe, In ca•• of 
undetwater ••••ure■ents a dlvln1 cup le u■ed lo keep an air 1ap 
In the vlolnlty ot the detector toll and the radon acttvlty 
concentratlon of water ls calculated aocordtn1 to the partition 
low of radon between water and air phases CSL Henceforth t-adon 

actlYtty concentration■ alway■ refer lo lhe indicated pha••• The 
detector• were chan1ed re1ularly tn 30-40 day■, and the ob■erved 
data were corrected to 30 day■• Th••• falrl y sl ■pl• ■easur■■ent ■ 
afford us an opportunity lo ■ tudy the ■xhalatton of radon 1•• 
fro• the cave val 1• Into the air, and to use the pattern• of 
radon aollvlty to detect currents tn cave the air, ■atn 
direction In the Rn tran■porl prooe■s••• to coapar■ Rn 
concentrations o f different substana•s, to fol low ■easonal and 
Iona tera vatlatlons, and obvlou■ ly to tlnd out the avera1e 
radon cot\centratton. Table l. suaaarlze■ the lYP• and nuaber of 
different ■ea ■urln1 sll••· 

Table. l. Haasurtnc all•• 

Code Soll Air Sprln1 Slreaa Lake Droppln1 
(Wei I J water 

Letr9at-Vtzes Lt 6 7 3 3 
Szepes■y s 3 • 
lstYAnl~pa I 2 

I 

tat.vain I • 
Htapoloal - tavas TT I 2 
Anna Aa 3 

3. RESULTS AND DISCUSSION 

3. I. SEASONAL CHANGES ANO DEPTH PROFILES 

FIi•• 1. and 2. show typical i,att.erns of radon actlvtt.y 
concenttattons for the Llftr1ht-Vlze■ and Anna caves over the six 
year observation ll ■e. Ona of the curve ■ shows clear seasonal 
var lall&h with ■u■aer aaxl ■• and wlhler alnlaa <Lt.7> and slal lar 
vartaUon can be found al al ■ost all ••asurln1 sites In the 
Letra■ I-Vlz•• cave wl\h the exception of that part, where acre 
or le•• continuous waler Inlets are pra■ent <Lt21>. In the 
water• and air of the Anha cav■ re1ular chana•• are sll 11 I••• 
apparent.Flc.3. shovs the vertical cross section of the Liitrisl
Vtzes c•v• and the correspondlnc radon activity dlst.rtbullon 
avereaed for th• six year lone period. In labia 2 . radon depth 
distributions for two other caves are presented. 
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Table 2. Radon concenlratlons in different depths 

Cave naae Code 

Szep•••Y SI 
s• 
S7 
SIO 

l1tv&nl.pa 14 
II 

Depth( ■) 

35 
110 
140 
170 

130 
215 

t1ean Rn activity 
concentration {Bqla'l 

376 
630 
969 
610 

550 
700 

LETRASI-VIZES CAVE 

-::: r-
e -ci.--' 

Flc.1. Radon activity concenlTatlone In air ot the Letra■ I
Vl ze■ cave 

Accordln1 to the teaporal and spatial variation of the radon 
activ ity ooncentratton tn the L4traet-Vtz•• cave we can 
d l ff ■rentlale thr•• parts lFlc.3.>. In the evaluation proc••• o f 
the radon ob■ervatlon ~•rles the lon1 ter■ variation• o f 
aaplltudea were filtered by nor■allzln1 th• data with one year 
Iona ■ov tn1 avera,,. (t1/.). Th• noraallzed data are plotted 
a1atn■ l the elapsed tt•• fro■ the b■ctnntnc of the actual year 
and presented on Fl 1. 4. 

In th• first part th• ••an radon activity concentratlon 
Increases fro• 1 kBq/11 1 to 2.2 kBq/a'. Th• ••••onal chan1e of 
radon activity concentration Is sy■■etrtcal <Fla.A, Lt7>, with a 
fast Iner•••• In aprtn1 and fast deer•••• In autu■n, Thia can be 
due to th• high ventl lat Ion of the entrance part. 

In the ■econd part th• •••n r-adon activity conoenlrallon 
shove a ■aa 11 f lucluat Ion around 2. 2 kBql•'. Th• ••••ona I chan1• 
I• •ore a1y■111lrlcal ln ttaa <Fla.4, Lll2, Lt.18), the variation 
of spring values I• htah■ r. 

The chan1e of the radon activity concentrat.lons In t.h• flr■ t 
two parts showed a close connection with the te•p•rature 
differences between the cave and outside. It fol low■ that In 
lh••• part■ air current ■ play a doalnant role on 1overntn1 the 
radon level ■ (6,7). 

The ht1hest ••an radon acltvtty concentrations, around A 
kBql•• , were ••aeured near th• Lake fed by a straa■. In thJ• 
third part the data can be charaelarlzad by a hlch variation tn 
sprtn1 and a lower variation ln autu■n tFt1.•. l.t21). It ■ean■ 
that beat de the effects of ventl lalton tha tnf1owln1 1,1aler• 
have ■ore ■ t1nlflcant role tnfluenctn1 th• tadon leYels. 

3 • 2. RADON ACT IV I Ty CDHCENTRAT IONS IN 01 Ff[RENT SUBSTANCES 

St •u I taneous ■easure■ents of radon act l v I ty concent rat ton t n 
dif f erent. substances were parfor■ed al 8 places, 2 ln the 
Letrast-Vlze■, 1 in the lstvanlapa and 3 In the Szepessy cavea. 



ANNA CAVE 

6 ---------------~ 
I water i 

Fls,2. Radon activity concentrations tn waters and air ot the 
Anna cave 

LETRASI-VIZES CAVE 

port - I. I II. m. 

430m 

Ftc.3. The vertical cross section of the L,hrBsl-Vt~es cave and 
the corresponding average radon activity concentrations at the 
•••11urin1 sites 

The lonceat, therefore the ■ost valuable tt ■e aeries obtained 
are at the Lake In the L~tr~sl-Vtzes cave. Fla- 5. shows radon 
activity concentration changes at the Lake tor tour sites over 
the six year- long tt ■e period. The observations are the 
tol lowlna: 

a/ In the Lit r&s 1-V 1 zes cave at the Lake the r adon 
concent r ation varied strongly with lime. The highest averase 
rad on activity concentration was f ound In the s t rea■ (2.0 
kBq/as , at r equtltbrlu■ equivalent 5.1 kBq/■,,, then tn 
dacr •asfn& orde r in the air above the Lake (3.A kBq/■1 ), on the 
surtaca of a clay hang near the strea■ <3 kBq/eJ ) and tn the 
water ot the Lake (1 . 0 kBq/a,, air equlllbrlu■ equivalents 2 . 6 
kBql■' l. 

bl \lhen the ■ trea■ In the Liltr.sf-Vlzes was dry, the radon 
concentration In the La ke tel I to zero. whl la the concentration■ 
In other sub■ tances dependlns on the season were low In winter 
and htah In su■■er. In case of active stream, elevated radon 
l evels vere always ■easured In the surroundlnc ot the Lake. The 
r adon concentration found tn strea■ shoved a s:ood correlation 
with t h e vatar yield ot the ■ traam (see Fl&. S.). 

It fo l lows that radon ts es■entlally carried to the Lake by 
th■ ■ tr•••· These obse r vations can be explained by the way, that 
subsur face wa t ar• per■•• ting porous rock■ can s I 1n l t I cant I y b■ 
enr iched In ■olved radon, so t hen entertn1 the cave they may 
lncraa■a the r adon concentrations by de1assln1 Inside the cave. 

c/ At each site In the Szapeasy and lstvan1apa cave■ we 
al ways ■aasured low radon activity ooncenlratlona wi t h only a 
a l lah t chan1• In tlae . The sequence ot the averac■d data ■howad 
another character then those observed around the Lake In t he 
Llttr la ■ i -Vl za■ cave. The hl&he■t ■■an values were found In soil 
a n d a i r (abou t 900 Bq/■, ). The concentration values found in 
atacnant water■ are lover and ■ i ■ l lar to that ■■asured In 
d ropptn1 water ■ o f the L8trll■ l-Vlzes cave C200 Bq/■' , atr 
■qui I lbr t ua equlvalant•SOO Bq/a, >. 

The dltt ■ renca between the values ct ••an radon 
concentrations in different cave• ts apparent. Fro■ the 
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eu■■arized data we can conclude that fro■ the point of view ot 
ventilation tha Szepessy and lstvAn l&pa caves can be recarded 
■uch ■ore closed than the Ldtrast-Vlz•• cave. Tha tor■ ot these 
caves < aor• than 100 • deep narrow vartlcal entrances > al so 
elves a aood support f or the la test statement. In these caves 
t h e r e are a l•o the elastic d eposit• ot non kars t lc origin acaong 
the sources ot radon, which were transported lnto the caves by 
late waters . However in the lack of strong f l uid aottons, which 
can sl1nlflcantly influence the radon levels in caves, the 
for■ed radon concent ra tions lower, t han tn the nearby 
L&t r&sl-Vlzas cave . 

The ■ean radon levels in these caves, taking Into account all 
the d etectors, are given in table 3 .: 

Table 3 . Haan r adon activity coneantrallons CkBq/■,J 

Cave Air Spring Slrea■ Lake Dropp ing 
(\le 11 > water 

Letrast -Vizes 2.2 2.0 1.0 0.3 
Szepessy 0 .8 0 . 2 O. I 0 . 2 
I stvanlapa 0. 7 0 . 2 
Htapolcat-tavas 0.5 2.0 (cold> 

5.2 (war■ > 

Anna 0.7 1.5 (travertine> 
.o (dolo■ ite) 

3.3. LONG TERH VARIATION 

It l s apparent on Fi g 1. that beside the season al changes in 
the radon acllvtly concentrations al Ll7 ■easurlng site a long 
ler■ variation l s also p r esent effects. This fa.cl can be seen 
■ore clear ly on the saoolhed tl■e series on Ftg.6. The ■ean air 
radon activity concentration of the LJtrilsi-Vlzes cave changed a 
f actor about 2 and t he ■a.xl ■u■ was in 1986-87. The Scla e effect 
was o b s ervable ln the cold wate r spring from dolo■lte I n the 
Anna cave. where cln increase can be f ound since 1983 tit l 1987. 

LETRASI-VIZES CAVE 
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1983 1984 1985 1966 1987 1988 

Ftg.6. The long time vari a tion of t he radon a ctivity 
concen trations tn air at di ff e rent ■easur lng si tes in the 
Ltitr.i.st-Vlzes cave 

I n the 111skotctapolca.i-tavas c ave we observed slml lar patterns 
in the war■ water s pring but only in 1983-85. 
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4. CONCLUSIONS ANO SUHHARY 

The pri ■ary sources ot radon in cave are the bedrock and 
clay itsel f. The concentrations of radon ln air are for■ed 
according to fluid motions, which ■otions, in addition, ware 
also detectable tn the majority o f radon records. Al the 
Llttr&si-Vlzes cave when air entered the cave through the 
entrance in winters, it di luted, decrea.sed radon concentrations , 
whl le if through 5mal ler fissures in su■•ers , where it 
accu■u I a led cons lderab le a mount of radon, increased radon 
conc e ntra tions in the cave itself . The presence of radon 
ca.rrytng stream vas also tra.ceable in air radon records . In the 
Szepessy and lstv&nl&pa caves the lack of strong fluid ■oltons 
was observable . The siadlarittes f o und In the lon1 ti■e 

variation of radon concentrations of different caves o f Eastern 
Bukk region indicate the presence of a general pheno■enon, tor 
the batter knowledge of which we would like to continue and 
e xte nd the Rn observations in future. 
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THE LITHOLOGICAL STRUCTURE OF CA VE BARADLA IN AGGTELEK AND OF ITS 
ENVIRONMENT 

PJ ROS, Olga - OYURICZA, OyOrgy 

The cave was formed in the Hiddle Trias limestone, 

■a1n co■ponent of the Aggtelek ■ountains. The Jdsva

f6 cave-"'lection 1 up to the Giants 1 Hall consists of 

Middle Trias Gutenstein li11estone.lt is dark-grey 

or black,locally with so■e ■arl and al■ost void of 

any fosslls.FroM the Glents•Hall to the Aggtelek 

entrance the rocks belong to the S teinal11t and the 

w,terstein li■estone (or11ations.As to the Slf here 

the lagoon facies i s presented,as to the Wlf both 

reef and lagoon facies are found.Both are light

grey,thick-bedded,splintery,the difference is seen 

only in the 1"1crofacies and the fossi l content. 

The cave follows the ruin tectonic lines. The 

fissures were dissolved by seeping water and eroded 

by the water-transported sediments until they be

came as broad as seen today. 

To interpret the tectonical features of the pre

sent cave one has to use statistics. 

To interpret corrosion and erosion and their 

role in for■ing the cave is a Baste question to un

derstand the genetics of the Barad la cave. 

Present hydrogeology helps also in elucidating 

the erosion effects of the past. 

It was in 1976 that the speleoloists'tea• Baradla started 

sedimentologlcal exploration in this area. In the beginning 

the sediexploration work was promoted by the Lajos Kossuth 

University and later also by the Lorand EOtvOs University. 

It became possible t o extend th-. programme in 1980 1 

when the Hungarian Geological Institute launched the 

geological Olapplng of the Aggtelek-Rudab,nya Mountains. 

This work was comp l eted In 19B6. This paper will briefly 

describe the results concurned. 

1. THE LOCATION OF THE EXPLORED AREA 

The watershed of Cave Baradla is r ound in the GO•or

Torna Karstic area , a relatively s11all area or the 

Inner-Western Carpatians. The wes tern area or the karst 

is for,ned by the plateau Pels6c and the Kony~r, whereas 

its area laying between rivers Sa~d and Sddva for■s a 

contiquous geographical unit, the central part or wh1ch 

is the so-called Silician plateau. A part or this pla t eau, 

elC tending to Hungarian territory and bordered by rivu l ets 

Kecs6 and Jdsva ls the Plateau Aggtelek, in the rock 

■ass of which gigantic caves such as Cave-syste• Oomlca

Baradla and Cave B~ke were for■ed. Due to the differences 

Die HtShle entstand 1m mit!eltriaeiechen Kalkstei"l ,aus velchem 

der Ube rviei{ende ? e il des Aggte:.eker 0Pbiroee beq teht. Die J6svat5 

Stracke ict bis zwr. S0.1 1 der Ri<-sen mi t tel t?:'iaeiecher "Gutenatei

ner" }~al.kstein. Dies 1s t ein oe iotenr- dunke:e;rauer, echvarzer , stellen

vaiee c:i.ergeliper , foasi.lie!l k u.a be!:'gPn er K'llka-:ein. Vo:, Sanl der 

Rie•en bis zum ~gtel•ker Ausfli n,1 hat sich die Hdhle in der Stein

almer, bzv. Vetters te iner K.a.lkateintor.·•tion auegebil det . V.!.r k.Hnnen 

sowohl die Lagune~aziea der Steinalcer Kalk.eteintorcation ,ala 

ouch clie K.lip-oen- und Lagunenfozies der Vett"!rsteinPr Ka-kstein

form?.ti on vortinden.Die o. steins b~i·Jer Porm,.,~ ionPn sin:!. hcllgra.ue 

dickbankige l.alk:steine ,von eplittrip;~m Bruch.Untarechied gibt ea 

nu.r in der Mid:rofa:ieo und FoeoilienrP.ha.l t. 

Die Oiinge der Baradla baben aich entlang der tektonieohen 

Hnuptlinien au•gebildet . Die Initia.lgange vurden durch die korro

aions-und Broeionat8t1.,keit des neben dem Sp·1ltsyete11 einei ckernden 

Vaeeers au.t die heutlge n Auaipassen erveitert . 

Die Interpreta tion der k.ocplizierten tektoniechen Verbaltnieee 

dee jetzigen Gangeyetrme 1st bl.ose ad etatietiechem Vege mllglich. 

Die Interpret4tion der Korrosions- und Brosions verbil tnieee, u.nd 

ihre Rolle 1.Cl :Snistehen der HOhle 1st eino eohr viohti s• P.!'age 

der Oenetik der Baradla-Hijhle . 

Die Bau,:-teilull8 der jetzi1<en hydrolOflii e chen Verhaltn is,e hilft 

die Auevert•..1.0g der Erosionavirku.ns. 
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between the topographical and hydrogeological factors, 

no exact bounda ry could be identified f or the watershed 

of Cave Baradla. As the KecsO-patak / ri vu let Kecs6/ 

reeds a part of its delivered water into systea Baradla 

/SZILAGYI F., 19B8/ and the schllr blocks that are tecto

nically dis■embered and ■osaic-like e levated,retur n a 

part or the precipitation water into the sys t e■ by 

da■ining, the hydrogeological watershed ■ay be even severa l 

tl ■es the topographical one. Therefore we had to extend 

our lithological exa■ination over the ■orphologically 

justified borders, also. 

2. TH~ LITHOLOGICAL CONSTRUCTIOII OF THE AREA 

2. l. Mesosolc rocks 

2.1.l. Gutenstein Limestone and Oolo"ite For■ation 

The oldest formation in the watershed ts the carbonate 

sedi■ent fro■ the Middle Triassic, in which the syste■ of 

galleries was also for■ed. This can be divided essentially 

into two, clearly separated rock types with their boundary 

stretchi.ng across /tlri~sok terae / the Giants'Hall/ also. 

The cave entrance, fro• the entrance at Jdsva f 6 to this 

point was for■ed in Gutenstein liaestone and Oolo■ite 

for■ation. The typical Gutensteln Ll■estone ls dark grey 



or black and is laced with "hite and brownish-red calcite 

welns. 

In addition, it is wella■ inated. The thickness of beds 

varies fro• lo to SO c■. The rock is of ■assive textured 

and is al■ost absolutely free of ■acrofossi ls and smells 

bl tumenous when being strlken. I ts insoluble residue is 

0,65 to 2,25 weight percent. CaO/HgO, 7J,l /8 ,4=8,7. 

/ Borka Zs. 1982./ There are several spots ln the 

gallery where the thick-bedded version of this rock, 

naaed Annaberg Limestone after A. TOLHANN /1976/ ls 

exposed. Both the typical Gutenstein Li ■estone and the 

Annaberg Ll■estone have 11icrite texture. 

Grey and ashen-grey, thin, 11asslve or fine-grained 

dolomite beds with bi tumenous con tent were interbeddcd 

between the lovest limestone beds o f the Gutenstein 

sequence. However, they beca11e dominant - uni ike the 

Alpine type - only ln the upper two-third of the 

sequence, in the area of the ■ounta1ns. l◄arly 1nter

calations with a thickness of S to 15 cm, not encountered 

in the surface exposures can befrequently observed 1n 

the cave. 

It is striking how poor fossil content the Cutenste1n 

Formation has. There are only a few f oran11n1 feral 

spec ies involved there. On the basis of 1ts ■ 1crofacies . 

its poor fossil content and high bltumene content it 

seems to have been for11ed - alike the typical Gutenste1n 

limestone - 1n shallow lagoons, at low energy level of 

transport. 

The s tro■a tol i tic s true ture that can be sporadica 11 y 

obser ved indicates the presence of blue algae ■ats , 

while the dolom ite !or■ation refers to the thickening 

caused by the warning-up of the lagoon water. The for

aa tion of marly beds was due to the inwash of terrigenous 

material I being characteristic of the nearshore parts. 

The stratigraphic age of the Gutenstein Formation is 

Early Anisian. 

The rock i s hardly subject to dripstone forniation, 

therefore the Gutenstein Sectlon of the gallery at 

J6svaf0 is considerably different fro• the •orphological 

i11age of the cave. The rock type being dominant in the 

i ■age of Cave Baradla is the Steinal11 - Wetterstein 

ll■estone For■atlon. The system of galleries was for•ed 

in accordance with this sequence, fro■ the en t ranee at 

Aggtelek to the 6r1,sok terae / lhe Giants• Hall/. 

This ■ass or rock that is al ■ost absolutely un1for■ 

.,ac roscopically 1s a light grey, thi ck-bedded, massive 

sort of limestone with splintery-conchoidal fracture. 

However, on the basis o f the fossil content, aicroscopically 1 

there are essential differences that one can observe. 

Thus tvo formations, i.e. the Stelnalm Limestone 

Forraatton • and the Wettenstein1 L1■estone formation 

can be distinquished. The latter has two 

distinquishable facies, namely the reef facies and 

the lagoon facies. 

2.1.2. Stelnal,a limestone Formation 

It ts only the lagoon facies of this for•atton 
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The covered geological ,nap of area around Baradla cave 

0. Piros, L, Rdth, F. SziUgy1, Gy. Gyurlcza,1986./ 

tegend: 1. Alluviua 1 2. Eluv1u1n, }.Red clay,6. Polt4r 

Gravel formation, 5. (delf!ny Form. , 6. Putnok 

Schl 1r form .• 7. Bretka t.1mestone Fora., 

B.Wetterste1n ll ■ .For■. :8/a Lagonal fac1es. 

8/b Reef fac., O/c Oolom1tc, 9.Stelnalm Lim.form. 

10.liuttenstein li■ .Form. 11.Szinpetri Lia.for•. 

12. Sz1n. Harl for11. 

A-1 : borehole 

- • - . - : boundary 

that can be clearly identified in the Aggtelek Mountains, 

so in the watershed of the cave, ·as well. This formation 

can be tracked approximately to the s,rk,nyfej / Oragoon 

Head/, when heading froll'I the Ori4sok terme / The Giants' 

Hall/ towards Aggtelek. It has a considerable fossil 

content and involves, in addition to Gastropods, 

Oasycladaceas also, which are Physoporella and Ollgoporella 

species being characteristic, first of all, of the Pelsonian 

and the Illyrian. 

Its 111icrofacies includes biopclrucrosparitc, biopelsparite, 

gralnstone . 

There are sporadic occurences or oncoidal 1 l•estonc 

also, within the Steinal11 Limestone Formation. I ts 

stratigraphic age and fossil content are identical with 

those of the Oasycladaceas l i■estone. 

The genesis of Steinalm Limestone Formation can be 

explained by the opening of the previously con{ ined 

Gutenstein lagoon as well as by the solw and steady 

subsidence of the plateau. Its stratigraphic age: 

H1ddle- Upper Anislan. 

2 . 1.}. Wette~stein Linaestone fortnatlon 

The for■ation of its reef fac1es began ln the 



Anisian. This is shown by the cave section ranging 

fro■ 54rk4nyfej / Dragoon head/ to the UDO ■ of 

Cave 8aradla, where the alternation or reef elastic 

l i ■estone and l 1'1estone with lagdon facies can be 

observed 8orka Zs. 1983 / .The reef facies ls 

represented first at all by large Crinoid and Brachiopod 

skeletons of good preservation, and aaiong the Dasyc

ladaceas, at the 4400 111 or the cave, the 01plopora 

annulatissinaa representing the Upper Anisian and 

practically the boundary or the Anisian and the Ladinlan 

can also be observed. 

The l i■estone ot reef racies stretches as far as the 

Vaskapu / Iron Gate/ in the cave and includes, in 

addition to Crinoids and 8rachiopods, Corals also, Based 

on sur face observations this reef l1■estone corresponds 

to an Upper Anisian - Ladin1an patch reef of the 

Mountains. Its ■ 1crofac1es 1s grainstone. fro■ Vaskapu 

/ Iron Gate/ to the entrance in Aggtelek the cave 1s 

round in limestone with lagoon £ac1cs. This limestone 

is mostly a light grey, thick-bedded •asstve limestone 

with splintery fractures . Its fossil content includes 

natnly Oasycladaceas and Gastropods. The Oas1cladaceas 

a,e represented by the Oiplopora annulata and the 

Acicucella sp., both classified as Ladinian. 

In the built-out Aggtelek section or the cave the 

dark grey type or the Wettenrte1n Li ■estone the texture 

and fossil content o f which are entirely identical with 

those of the light grey type and. which is nested 1n it, 

can be observed at several places. This li■es tone i s 

supposed to have for■ed in the confined depressions of 

the lagoon, under the circumstance of very low oxygene 

content. 

The texture of the Wetterstein L iniestone of lagoon 

r acies is coniposed o f biopelmicrosparite, biopelspar1te, 

biomicrosparite, grainsoupported grainstone. 

2. 2. Neogene and Oua r terna rv rocks 

The carbonate sediraenta tion is supposed to have 

completed at the end of the Triassic and to have been 

followed by the formation of the tectonic structure 

and developaaent or the terrestial surface till the 

beginning or the Anis1an. At the end of the Oligocene 

and in the Earl 1er Miocene the present area or the 

karst started to subside at a slow rate. The fir s t 

trace of transgression can be observed west or thi s 

area, at the sinkhole OrdOglyuk / Devil's hole/ of 

l•ola. That 1s where t he key section of the occurence 

of the Bretka Lu1estone for•atton ln Hungary can be 

stud i ed. 

This rock is composed, first of all, of the poor- and 

•ediu■-rounded clast of the Steinal• L i11estone for 

•ation. This clast ls cemented together by liae. 

Considering it~ Hiogypsina content its stratigraphic 

classification 1s clearly Lower Hiocene / [gerien/ 

/ 8Udi I. 198}/. 

The suosequent of the basin resulted in the accu■ulation 

of a new type of fine-grained clast of large thickness. 
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The so-called Putnok Schllr For•ation has a considerable 

extension at the S - SE edge or our area.It is vedget 

out at the nearkarst part of the watershed and, due 

to tectonic effect, turns into a typical heteropic 

facies which is described as a "graphi te shale", on 

the basis of a borehole. The assu■ed H boundary o f 

the Lower Hiocene basin see•s to have stretched 

close to the present-day edge of the karst. 

The ■aterial of the Putnok Schlir Fora:1ation is 

relatively uniform in lithography and includes 

arglllaceous 11arl with siltstone, with a CaCO:, content 

of 20-}2 \ / Cyuricza Cy. 1982 / . Carbonized plant 

re■nants can also be frequently observed along the 

lamination plains of the thin-bedded sequence. In 

regard with its A■uss i u■ content, the rock corresponds 

to the Eggenburgian of the Lower Hiocene / 83ld1 T. 

1983/. On the surface it can be observed at road-cut 

Ragiily-Trizs as well as in association with the 8retka 

Li■estone For■ation. It was penetrated in a thickness 

or 2SD ■ In the borehole Ragally-1, round a little far 

of!. 

The subsidence of the basin took a long ti ■e and filling 

process was unifor•. therefore a relatively stable 

palaeogeographical i11age could be foraed in the Lower 

Hiocene. Subsequent to the regression in the Middle 

Miocene a longlasting development of terrestial surface 

started in our territory, causing the final •e■ber of 

the schlir and possibly the • ajori ty or the autochthonous 

sediment having bauxite content and laying over the 

karst, to erode/ Csillag P. 19S4/. 

ln the Lower Pannonian of the Upper Miocene the part 

of the watershed, which ls covered by detrital deposit 

was hit - parallel to the renewal o r Lower Miocene 

structural elements - by another transgression, the 

period and the degree of sedi11entation or which "'ere 

lo111er than those in the Lo"'er Miocene. 

Mainly sandy, argillaceous, mostly alluvial deposits, 

fro■ the direction or the Szcpes-G011cir Ore 1-lountains 

and the Vepor were sedi•ented on the eroded surface 

of the schlir. This deposit of several ten n:ietres, the 

fHJori ty of which being non-calcareous, (1 l led ~he 

r oughness o! the surface. West o f the foreland of 

Baradla the t ypical lacustrine - paludal beds of the 

Edel~ny format ion were accu■ulated, sometimes combined 

with lignite formation, in s■a ll and large swa■ps. 

Jn our area the boundary of fluvial and lacustrlne 

sedi■entation of the Lower Pannonian was drawn close 

to the present-day open kars t and is 11 ke l y to have 

extended , south o f the watershed, over Slovakian 

territory also. 

fine-grained or ■ediu■-grained sand, veathered to pale 

yellow and containing no fossils is do■ inant 1n the 

surface occurence. This deposit, in addition to the 

al■ost watertight schlir , has the role of water transfer 

and reservoir in the fore land or the karst. 

Considerable changes took place in the broader 

environ•ent of the area during the Pannonian-end period 

that is likely to have extended into the Pliocene. 



The Hosozoic frame of the KomjcHi-medence / Basin 1ComJ;it1/ 

that had already subsided in the Lower Pannonian. 

elevated more intensively, thereby causing an intensive 

progress of incision to start 1n the heavily tecton12ed 

rock of J6sva-v0lgy. At the same time a large amount 

of fluvial sediment with coarse-grained gravel content 

was transferred in the foreland of the karst, due the 

elevation of the mass of the Vepor. The level of 

accumulation of t he sequence can be tracked to 

400 m, at the northern part of the hilly region. 

The thickness of the deposit classified as the Pol tar 

Gravel Formation varies in the range of lo SO•• at 

the southern part of the watershed. Its material is 

characterized by t he coarse gravel !raction, the 

11aximum diameter of which can attain even 20 cm in 

our area. Its material includes mainly quartzite 

and has a subordinately low metamorphite content 

/ raica-schist, quartzite-schist/. In some exposures 

the cross-bedding can be observed and the appearance 

of sandl ens es us frequent. As the sed imen tat ion 

lasted till the Hiddle Pleistocene, for some beds 

mangenese encrusting can be observed on the pebbles. 

As for the upper beds, there are glacial phenoinena 

/ such as " ice bag"/ known from there. 

The formation o f the alluvial cone was gradually 

shifted in the S direction. A part of the accumulated 

deposit started to be transported toward the dismem

bered liinestone representing the relative low terrain, 

leaving a recognizable system of wallcys behind. 

The subsequent advance of incision of the J6sva-v0lgy 

/ Valley J6sva/ accelerated this process. The 

present-day image of the watershed formed slowly 

in the Pleistocene. The unconsolidated sedimentary 

t errain partially eroded. Oue to the subsidence of 

the ralative erosion base of the J6sva- v0lgy, the 

bathycapture line was formed a t the Aggtelek part 

and the surface load transport was shifted into the 

interior of the tectonically preformed rock. 

The majority of debr is of the typical red clay 

ove r lay i ng bed that had been accumulated on the karst 

surface since the Tertiary and consisted, genetically, 

o f severa l coinponents / Eocene karstic bauxite of the 

Mesozoic-end, Miocene volcanic luffs, Pleistocene 
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loess/ was eroded and was partly washed into the 

karst - edge dolines by several resedimentation, 

partly 1uxed with the coarse-pebble sequence. 

The various deposits accumulated from the watershed 

vere transported further in the system of galleries 

during the surface denudation and the cave formation, 

and mixed with the limes tone cobbles and blocks corru n9 

off from the cavity wall as well as with the detritus 

of dripstones and dripstone crusts/ Piros 0. -

Gyuricza Gy. 1986/. Pleistocene fauna are rrequentl y 

encountered in the filling material. However, they 

are not suitable for exact stratigraphic classification. 

Attempts were made to classify this sequence in terms 

of a formation, but, due to the lack of applicable 

characteristics this kind of classification had to 

be omitted. 
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CHARACTERIZATION OF THE CLIMATE OF BARADLA CA VE WITH MEASURING ITS 
CARBON DIOXIDE CONTENT SYSTEMATICALLY 

VEGH, Zsolt 

Getting to !<now the clicate of $he cave in details 
we should measure its parameters systematically. The co2 
content of the air in caves tekee an important poeition 
among other parameters. The changing of the co2 level 
wich dependa on the time and position is a v•ry aenaitive 
indicator of the air !low and ventil·,aon of the cave. 

There has been taken systematic meaeurments at several 
parta of the cave within the fracework of the c omplex 
investigation of the Baradla-cave since 1986. •e has been 
measuring the gas concentration with a vary eeneitive 
infrared method wich is suppler.iented with measuring the 
temperature and teating the air flow. 

On the basis of our data we could follow the changing 
of the CO2 concentration in the different seasons and its 
daily fluctuation at each sampling apot. Our data are set 
against the former supposition and we say ilat the influence 
of auJerficial air and ita inflow is possible at greater 
distanves. 

Systematic CJeaOU1~ments has proved significant differ
ences in the concentration between the two ends of the 
main line of the cave. «e succeeded in regiatreting such 
phenolJl:!na at some parts of the cave \fich mtU.:e great non

discoverd :,arts of the cave system provable. 

One of the important flelda of speleology ie etugylng 
the specie 1 clime tee of caves. The information are essential 
for the ut111,e tlon of cave a which la eatsbliahed aclentificly 
ea well. The Baradle cave-researcher team baa been contiouig 

physiological 1nvest1get1ona in Bsredla Cave for years in order 
to know the effects of the climate. !.:eaaure111ent of ph,slcal end 
chemical parameters of the cave climate is strictly connected 

to the studies. 
Its phyelcel cheracteriatica have been analyzed minutely by 

numerous acientlata : Fodor /5/, Berenyi,Juety4k /2/. The aima 
of our 1tork were partly continuing, enlarging of these lnveatl
gationa. We completed meaaurecient of the physical psremetera 
with the systematic meaaurment of the carbon dioxide concent
ration in the atmosphere. lt was carried out ~1th the infrared 
technique placed at i our disposal by the Pibllchealth Station of 
Veazprem county. rhue it wee poaelble for ua to determine the 
carbon dioxide content of etmoaphere immediately from a little 
amount of samples with great acc uracy sad aenelt1v1ty. Recently 
v.'e have carried out the expensive investigations with the 

aupport of the Klnletry of Environmental Protetion. 

Baradla Cave la situated to the !loJ>th-iaat of our country. 
Its cave eyatem is approximately 25 kilometers long, of which 

6 , 5 kilometers lie in the neighbouring Czecho-Slovakla. The 
lnfor,..,tlon map of the cave with the presentation of the main 
sampling points la shown in Figure 1. 

Jnnual change of the carbon dioxide concentration 

Jlthough, the carbon d~oxide content of the atmosphere has 

been previously measured in many caves , these meaeurem:anie were 
scattered /not regular/, continuoua data are not known /5/ • 
Our invaetlgstiona were to get an overall view of both the 
ann"81 formation of carbon dioxide content in the cave etmoe-
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phere sad the local devlstioaa. 

The annual formation of the carbon ~!oxide content in the 
atmosphere of Baredla Cave la aummeri•ed in Figure 2. / The chart 
contaioa tbe mean values of two andBhalt yea re, de tee . /The 
grapha show tha~ the carbon dioxide content baa a typical 
annual fluctuation. After a maximum value in summer, there ie a 
relatively quick end strong decrease in autumn. A low and stable 
level can be measured in winter which ia fol l owed by a slow 
increase in spring. The maximum in summer la gradually reached 
by the gee concentration . /We separately indicated the grapha 
of both the two entrances, at Jggtelek and J6avaf6, and the 
terthest points from the ontrencee ./ 

The sir flow in the cave ahowa Jggtel ek - J6avaf6 direc
tion in eummer and the opposite in winter /5/• Comparing the 
grepha it la evident that the annual course of the gee concent

ration is not modified essentially by the air inflow from the 
surface. Ollly the amplitude of the fluctuation changea / in 
summer/ according to the ventillat1on of the eectlona. 

Jt Jggtelek the cave has several ent1~ncea which open st 
different hlgbta. Through the relatively open entrances a 
considerable air circulation forms which practically remains, 
though variable in strength, in every season . Jt Jegtelek in the 
winter the air flowing out from the cave , became dil uted muoh 

under >he mean value where local circulations were foand. ihe 
laolation of the J6avaf6 aectlon la proved well by the obser
vation that the little fresh air flowing in through this 
entrence didn't even decrease aeeentially the carbon dioxi de 
concentration of the atmosphere et the closest sampl ing point 

to tke entrance in the winter season. In the suauoer ve"r7 high 
peak oocentratlons can be measured / 1-1,Z' CO~ in the inner 
sections ate distaace of 3-4 kilometers from the entrances 
where the air flow ie very little /0,l m/sac/. 
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Pigure 2, Annual change ot the carbon dioxide level in 
Baradla Cave 

The transport ot cerbon dioxide 

It ie argued bow the carbon dioxide gets into the 
atmoapbere ot the cave . Is the water.seepage , which undoubtedly 
effecte the transport, a, deoia1va factor? 

On \be basis of our measurements and the evaluation of 
the literary date on eoil biology the concentrations we can 
meaeure •-•11 to depend on the carbon dioxide content of the 
eoil /l,316,6,/, Here I reter to the inveetigatione carried out 
by t,iaal6 Zamb6 on Aggtelek ¾rat, 'fbe author describes the 
courae of carbon dioxide concentration of doline aoil whioh ia 
ai111lar in caves /6/. 

It ia known that the life activitiee in the upper layers 
of the soil pauee in winter, ?here is aucb lese oarbon dioxide 
geUipg into the cave etmoephsre through the tieeure eystem 
when the acuvtwy le decreasing /6,S,/. Because ot the lack of 
supply the elo" airohange ia enough to ventillah the whole 
atmosphere of the cave. 

Prom apring on,;arde, along \\1th the increasing activity 
of the soil flora, the amount of carbon dio:<idllalso inoreaeea 
in ~be aoil atmoepbere, thua, partly with the seeping wa\er an 
increasing amoant of carbon dioxide 1a getting into the fiaeure 
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net\lork of the atone , .fter tbia, carbon dioxide gradually 
aterta to flow into the ceve atc.oephere ae well. 

Without any doubt lbe proceea 18 else eupportad by the 
seepage maximum in thie aeaaon but so far 1·1e didn't managed to 
show connec.ion between the carbon dioxide content and the t 

inteneitf of eaapage, 
·laking everything into consideration the climate, more 

exactly the temperature dependent activity of the carbon 
dioxide production of the aoil la sbo1·,n in the tol'C1Btion of 

carbon d1ox1de coo tent in the cevo e.t;moephcro. ilhe level \1e 

can measure at a elven point of the cave can be modified by 
ventillation, 

The effecte ot the eurface atmosphere on tAe climate 
of the cave 

On the beaie ot the pb,yaical parameters ot the air coming 
in from the aurtace / temperature, bwudity, eto,/ change to 
cave air at approxio.at~ly 30-150 meters trom the entrance, The 
length of the eo called equalization 1one depends on the 
dimenaioca and morpboatruoturs of the cave and the eiae of the 
entrance etc . but , at leaet in our country, it doesn' t exceed 
the value mentioned before /5 , 7/, 

The gee compoei tion of "t.e atmoepbere - ea 1 t wee abo1·,n by 
the meaeu.rsneAte , - doesn ' t reach a oooetant value at a much 
greater dietance than tbia either , Uixing of the different 
eir-maaaee and obtaining ot the equilibrium ia influenced by 
numerous factors. ?he moat important ones are the follo· .. ing 
/ without exhausting the subject entirely/: the carbon dioxide 
concentration and amount of the air coming through the fieeure
eyetem, its ratio to the outside air's and the te~perature , 

density and velocity of the different air-maeeea • 
Our O'leeeuremente in dif1erent months show that the 

ditferenoe between the main temperatures ot the distinct 
sampling points didn't exceed o,a0 c and the dsily fluctaationa 
~ere ~ithin the error of reading, 

Unlike the temperature carbon dioxide concentrations 
differed si, nificantly taken ea a function ot distance from the 
surface, Thia pheno~•non occured uinly at . •cgtelek section 
that csn be due to its openness r.antioned above, Pigure 3,4 
abow tbs two characteristic /winter, au11111er/ carbon dioxide 
concentrations o! 1he cave•e entrance eectione. 

In jggtelek aection in aummer the effect ot tho incoming 
air can be detected one kilometer away from the entrance ea 
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•ell. _ven et euch e dietence we measured only 5200-5400 ppm 
inataed of the expected 7600 ppm that ie cocu:,on in thie pert 
of the y&er. At j gstelok the relative etenderd errors •r the 
concontretiono at the different points were between 6-10 ,. , 
But, if strong wind blow or temperature changed on the surface 
the re l ative etenderd errors turned to 15-20 ~ end even 30-J~ 
near to the entrance . In winter the outside oftecta only the 
outher aactiona /Figure 4/, 

In J6avef6 section e relatively constant carbon dioxide 
level can be found in winter or in summer . The air coming in 
wintertime cause only a alight dl.lut,on even et e point to the 
ent rance . The area •s relative iaoletion anj its independence 

from the auperficiel aetaorologicel effects are indice t od quite 
•• ll-111th the exception of one point / 14./- by the 1-J ~ 
realtive eteoderd error of the carbon dioxide values, 

j aomaliea in t he cave at0oaphere 

During the regul ar measurements we met unusually high 
carbon dioxide values obtaiaed from aeaol ea taken 10 e little 
aid• pa&sege celled "Lebiriatus• /Lobtrinth/- et J6avaf6 , 
Similar enomeliee were ceeeured in the goo 0011poe1tion of the 
• Viee•-ut• /Wax street/ et ! ggtel ek . 

We haven 't fouad any obeervetione end deecriptione like 
this in the literature yet . 

Pl.gure 5 showee this phenomenon. ?be chart contsl.ns the 
summery curves of a n observation in llerob. Pl.rat the gae inrush 
could be detected in spring , In tho summer it la l eas etrikl.ng 
for the carbon dioxide concentrati on of the incoming eir only 
slightly exceed the high mea ns whiob ere co=on et tbie time . 

In winter the phenomenon doean•t ooour et ell• 

According to cur observe tiona the carbon dioxide l.nrueb 
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can be detected first, and it is the highest, \'l'beo tbe average 

superficial temperature almost reacbee 10,2°c, the QeBn value 
io tbia part of tbe cave . At til.et time air movements ere very 
rare end variable in direction or totally absent. ·rhe situation 
.,99 tbe aame io the case ab.or.a by the Liou.re . t.ven eoce deya 

before the meesure...,nt the daily temperature exceedeu lOuC end 
it didn• t go below O et night either . Duri ng the meeeuremente 
in the v1c1nty of tbe entrance ther e was a dead calm. 

It le appereat fro~ the chert that the carbon dioxide 
voluee moasured at the "L8b1r1ntue"- although with ereet 
fluctuations~ much • • ceed, the concentrations ir.eesured et the 
surrounding points fer from the entrancae. It 1e the firet tice 
.,e succeeded to detect the wsy of the air thick with carbon 
dioxide io the cave. 

As 1 t 1e ehown by the gradual level risee • t the 
sequential ee.,pling ,oinh the carbon dioxide enriched air wee 
flowing toworde \be inner part a of the cave . The v~1, .. ci ty of 
the aill flow calculated on tho beeie of the observation timos 
••• 0 , 951 cm/eec, 

The oaly point where"" could not show the presence of 
the carbon dioxide enriched ail' 1tee the last but one called 
• 6riao t erem" /Oiont Kall/, That wee the bigheet sampling point 
whi ch 11ee 14 meters higher then the followi ng one , Hera we 
meeeured an unifol'III level which meend that the air f l owed in 
the low layera, partly between the rooks , t owarde the i nner 
perts of the cave . 

The moat likaly source of the carbon dioxide enriched 
air 1e the airepsce of tbe ao celled "Kosezu- aledb1rl eng" 
/ Long-Lower-Cave/which extenda under the cave , £1 it Ilea bean 

shown by isotope paint ing of water in earlier t here 1• a cave 
aystem extending for eeverel kilocetera et e depth of 15-JO 
metere under tho oevo whiob baen•t been d1scover6d 10 far , It1 
wel,er ruehtl up to tho eurtaoe in the J6eve-spring. 

Probably the air-ep101 of the system 1e c l osed from the 
eurfaoa beo,u•• at that ticie in the part whir.b 1• no~ uiaoovaNd 
we meuured 3000 ppa 01rbon dioxide l evel,. tb• aome as in the 
J6evef6 aeot1on , Tb• carbon dioxide content ot the air flowing 
up from tb1 unknown 1y1tH wu 8-9000 ppm, 

Tb1 exact regularity of the carbon dioxide enriched air 
inflow froa the out11de must be c leared up w.tb further 
measurement•• The phenomenon oan ooour ea the reault of complex 
effects. The deoreeee er ceeaing of the difference between the 



te11perature of the outeide and the cave air may have an important 
part in thla, It aeema poaaible that the probably war11er, low 
danaity and humid air with great carbon dioxide content flowa 
up to the eir-apace which ia almos t coming to a reat, 

We obeerved tbe similar phenomenon, even it much more 
rarely in an other aaction of the cave, At it ~aa cleared up by 
tbe detailed aeaaurementa 1 here at tbe •Vias• utoa" , there i e a 

gas seepage through a small tiaaure . Some water rarely comes 
from the aeme pl eoe . We couldn' t explaine the origin and the 
functional characteriatica of thia carbon dioxide aolll'Ce. Thia 
part of the cave ia aituated nearly lGOO meters away froa the 

entrance and there is no ponor on the aurtace that can auggeat 
a connection, thus direct meteorological 1n1'lueocea from the 
aurtece are out of question. 

According to the meaaureaenta the carbon dioxide content 
of the air flowing in during a gaa inrush ia the aame aa we 
could meaaure in the inner section. On the baala ct thia the 
fiaaure aeemee to be contact with an iaoleted aaction ot the 
c&re which baa a great air-apace. In connection with the 
assumption we measured the carbon dioxide content in several 
amall eide passage and highly situated chimneye but the obtained 
values were the same ea the ones in the surrounding areas; 
there were no extreme concentrations. 

We hope that the aaaumption in connection with the unl<Down 
aaotion will be proved by tha planned dlacovery, 
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HISTORICAL REVIEW OF ONE DECADE RADON MEASUREMENTS IN HUNGARIAN 
CAVES PERFORMED BY SOLID ST ATE NUCLEAR TRACK DETECTION TECHNIQUE 

SOMOGY I, 0. - HUNYADI, I. - HAKL, J . 

1, ABSTRACT 

Starting at 1978 in a s ■any as 17 caves of Huniary recutar 
radon observations were carr ied out at 146 different ■easurlng 
places perfor■ed with ■onthly changed Integrating radon 
detectors ln ■eteoroloa;tcal 1y Jess perturbed ctrcumstances. The 
shortest observation was near two years lon1, while the longest 
ls sli 11 going on fro■ the bealnnlng. 

2. I NTROOUCT I ON 

In the last decades the development and the widespread 
application of subsurface radon ■easurtng techniques 1.1ere 
■otlvated by the effort to locate the exploitable uranlu■ 
deposits . For the purpose to estl ■ata the ■ost l ■por-tanl 
para■eters <depth, e11tenston, enrlchaent, .. > of the deep uranlu• 
deposits fro■ near surface radon ■easure■ents it has become 
t ■portant to lnvestt1at■ In details the radon transport 
processes takln1 place ln so■e hundred ■etres upper layer ot the 
earth' s crust which ts tn strong interact.Ion 1,dlh the 
a t■osphe re. 

The discovery ot sol id slate nuclear track detectors lSSHTDs> 
and especially the ■ost sensitive polymers gave a new l ■pulse to 
the subsurface radon ■apptng axperlaents in the 1960-70-s. 

Passive, lntearatlng and in addition sl ■ple and Inexpensive 
radon ■easurtng devices equipped with a small piece of alpha 
sensitive poly■er tolls proved to be very powerful tools for the 
perfor■ance of large scale. "in sttu" envlron■ental radon 
■easure■ents of geo I og l ca. I l nteres t. 

On the coarse ot evaluation of t e■poral and spatial 
distributions of a great nu■ber of st111ul taneous, continuous 
radon observation data the attention was focused on ne1.1, 
possible practical and interdisciplinary applica tions. In 
addition to the search for uranlu■ ores new res earches of ol I 
and natural gas deposits, geother■al resources were initiated 
and completed by subsur face radon aonttorlni with SSNTOs. 

The observatlons of subsurface f luld ■ot t ons traced by 
natural radon was succeeded by new Ideas about the basic 
transport phcno•cna. and later by lnterdlsclpl inary 
applications as for exa•ple ■applni of active fau lts, 
investigations of volcanic and sels11ic activities, ear thquake 
prediction. hydro1eological research etc. For more detal Is wa 
refer to the comprehensive survey of the subject and Its 
references published recently by R.L. Fleischer (Ref. Ll. 

In the speleoloay, sl ■ llarly to tha previou1.ly aentloned 
fields, these types of Deasure■ents al ready have been found 
their applications and they give l ■portant contributions to the 
better understanding of the nature of caves. 

3. RADON HEASUREHENTS IN HUNGARIAN CAVES \IITH SSNTDs 

In the Institute or Nuclear Research of the Hungc1rlan Acc1de■y 
of Sciences < ATOHKI > In Debrecan the Nuclear Track Detector 
Group being the ■ost t ■portant national track detector 
laboratory with good Internat i onal reputation headed by Or. 
George Soeogyl was deeply engaged ln the SSNTDs radon 
envlron■antal ■ea.sure■ents with the aim of both practical a.nd 
scientific investigations .a.lready In the late 70-s. It was 1978 
when G. So■oa;yl together with G. Neaeth set off the first dozen 
radon ■easurlng sites In the Hajnoczy cave of the Bukk ■ountatn. 
Later on he has established ■ore fruitful connection with all 
the interested speleologists and the radon observations In caves 
were extended to the majority of the Hungarian karstlc re1lons 
in the last decade <Fig. 1 and 2. >. 

G. So■ogyl was always happy to present experimental results 
and preli ■lnary conclusions at national sy■poslu■s and 
International conferences [Refs. 2-7) &9 wel I as In the Annual 
Reports of the Hungarian Speleological Society. Hts interest wa s 
per■anently on a hi1h level ln this subject favoured by h i • and 
his energy also seemed endless both ln the laboratory and In the 
cave relilearch untl 1 a sudden heart attack took his very 
successful life in 1987 March at the Hajnoczy cave Just after a 
change of radon detectors. 

Sy this way the f orau lall on of the results ad conclusions 
coming from the observations fel I to his col l eagues as wel I 
the continuation of the radon ■easurlng progra■ in caves. 

The speleotoclsts who took part In the co■■on work for a 
loneer period are G. G1kzy, B. Holl, G. lz&pt, J. Kirpit. L. 
L,nart, L. R6nakl, F. Szolga a.nd I. TOr6cslk. Ue would like to 
expre ss our gratitude to the• also at this occasion for their 
valuable contributions. 

4. RADON IN CAVES AND ITS MEASURING TECHNIQUE BY SSNTD 

The radon ls a nobel gas a.nd lt• Isotopes < 111 Rn, 11 •Rn , 
1 1 'Rn > as ■e■ber s of the we I I known na tura I rad l oact t ve decay 
series are alpha radioactive and present everywhere In the 
nature a1. a consequence of that their parent elements< 1 "U, 
1s1 Th, 11 'U, respectively > can be found In ■ore or less 
concentrations In all constituents of the whole earth'• crust. 
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The characteristics of nobl e cases aean that radon ls 
difficult to bind_ tn che■ lcal co■pounds and consequently they 
can easily separate fro• the source teavln1 the place of their 
orlcin and freely ■ovlng In the underground spaces available for 
the■. It ts soluble in water to soae extent and can be 
transported also by waler fro• one place to another . 

Bec&use the (0,7'0 Isotopic abund&nce of the n:1u ls 
negligibly low and the 55 seconds half life prevents the 21 • Rn 
to ■ove lona;er distance fro■ tts source, the 111 Rn Isotope of 
3,6 days half life ts the ■ain constituent of the cave air and 
waters. The parent eleaent concentrations in ll ■estone 
envtronaent are 2.2 pp■ for 11 • u and t.7, 0.016 for 111 Th and 
11su respectively, according to the world averag e. (Hore 
detailed theoretical considerations can be found In Ref.8. 
reaardlng the other characteristic para■eters and behaviour of 
the three radon isotopes tn cave envtron■ent>. As pp■•10-6• g/g 
ls a very low concentration only trace a•ount of 1

~
1 Rn, cal led 

"radon" In the fol lowing , are present In the nature. For the 
detection of this very low concentration envlron■enta1 radon the 
■osl suitable detectors are the sol td stale nuclear track 
detectors which can register their alpha radioactivity. 

A■ong the nu■erous advantages of the SSNTD• on one hand their 
high delectlon efficiency for alpha particles and on the other a 
■arked tnsenstblllty to lla;ht, gaa■a and beta rad i ation and good 
resistance to the physical and che■ lcal effects of the 
geolocical envlron■ent can be ■anlloned. 

Flg. l. The location of the caves where regular radon 
■easure■ents have been performed by solid state nuclear track 
detectors In the last decade ln Hungary. 

~~~~~1~ 
I. fJii~E~Jil 1 
I 1c=~::ij 

SztptSsy C'OYI! 

~kalct~•tUYOs cove kt~ mve 

~ , ... W£Z~E~1~B£ti~~yg 

.-frE~~r::fai.._ 
11~ t1982t1983 t 1984 ~1989 I 

Fig. 2. The date of radon ■easurlng periods for caves wtth a 
longer observation tt ■e than lvo years. The ver tical 
extension of the rectangl es ls proportional to the nu■be r of 
■easurln1 sites established ln each cave and It ts for 
exaaple 21 In the Hajnoczy cave . 



Fllf. 3. Thi ■ ■che■atlc draw ahow■ the posslbllltles hov the 
radon ■ea■ur l n1 cup equ 1 pped v 1th SSNTO can be ■ l tuated 1 n 
different ■edla of a cave envlron■ent. 

The ■aaaurln1 device and lt• po■■ lbl• arran1e■ent■ ln caves 
are represented on Fla.3. The 2-4 c■1 , 0.1-1 •• thick a lpha 
■en■ t tlve track detector ■ are attached to the lnner bot to■ of a 
10-12 c■ lone open plaetl c cup of 7 c■ ln dla■ater. The cup 
protect■ the detector and keep I es ■ d l ■ lurbed al r vo I u■e l n t ts 
vicinity even ln that case when it t ■■er ■ed vlth open end down 
into water. 

Ourlng the e,i:po■ ltion ■ach en■ rcettc alpha particle hit the 
detector fol I create■ lrrever■ tble de•••• vhtch ts conserved tn 
thl ■ Insulator ■aterlal for a Iona tl ■e, even tor year■• The 
detector■ u sed by u■ are: ll KODAK LR-115 type 11 red coloured 
cellulose nitrate and ll > CR-39 equivalent Huna:arlan product 
HA-NO/alpha <allyl-dl&lycol-carbonate>. The da■age■ due lo alpha 
particles can be tran■for■ed to ■ lc ro■coplc cavities by che■ lcal 
etchtna:, The nuaber of th••• etched track■ of 8-10 ua In 
dla■eter can be counted under opt teal ■ lcro■cope of 100-200x 
aagnlflcatlon by ■anual or auto■atlc scannlna . The etchtna 
condition■ applied are the follovtna: I> 2,5 hours In 101' NaOH 
solution at 60 •c for LR-115 II and ti) S-6 hours In 20• NaOH 
90lutlon at 70 •c for CR-39. 

The radon sen■ i tt vi t y of the dev l ce vas call bra led 
experl ■enta l IY and eatl ■ated by theoretical calculations 
(Ref.9). According to our calibration tor LR-115 II l alpha 
track/■■1·30 days correspond■ lo 60 Bq/a1 radon actlvtty 
concentrat ion In the alr volu■e of the cup. If the ■easurln11 cup 
opens to cave air then the ■easured value can be considered as 
the radon activity concentration In the cave air and lf tha 
measuring cup ls l ■■er ■ ed In vat.er the radon activity 
concentration of the vater can be obtained taklnc lnto account 
the teaperature dependent radon dtstrlbutton coefficient between 
1as and vater phases. This Rn <In gas>IRn <tn water> coefttcient 
goa• tro■ 2 to 9 If the te■parature changes fro■ 0 lo 100 •c. 
The detectors are chan1ed approKlaately ■onthly. 

5. GENERAL TENDENCIES AND GLOBAL CONCLUSIONS 

Certainly we can ■ tale that we are In the position having so 
■uch radon ob11ervatton series collected continuously In ■any 

caves for a long ti••• that by the evaluation of the■ co■■on 
tendencte• and 111:loba.l conclusions, concerning caves for■ed In 
"•rstlc reatons of Hunaary, can be found. For that caves or 
raslon tnvolvina ■ore caves where the evaluation of the 
&Kperl■antal data are already vel 1-a.dvanced, detat led resul ls 
and conclusions are presented at this conarass In separate 
contributions (Rafa ... Geczy, .. Lenartl, In this paper only a few 
basic stala■ents and co■■on re■arks are presented in ■any cases 
based on prelt ■ tna.ry results. 

5,1. Nean radon activity concentration levels 

In Table 1. the radon activity concentration levels of the 
lnvesttaated caves are characterized by the ■ean value which vas 
obtained by av ■ raa;ln& al I the data observed In the ■a■a aedla of 
th• sa■e cave. 

The undercround cavities inveattcated by ua &how a wide 
variety according to the for■, eKtan■ ions. depth, origin, .. 
■ tarting fro■ s■al ler chl ■ney-ca.ves and end in& at blg 
co■plicated &ysl•••• Hovaver these differences are reflacled 
partly In the ■ea■urad radon activity concentrations the mean 
values do not differ one fro■ the other ■ore than a factor of 
30. With the exception of the hl1he■ t value observed In the 
Cserszeclo■aj wel I-cave they are in accordance to that It can be 
expected In I l ■eat.one envt ron■ent of 2, 2 pp■ averac• uraniu■ 
(radtu■> content . The enhanced radon activity concentration In 
the atr of the Cser■ zegto■aj veil-cave can be explained by a 
ht &her uranlu■ content of the rocks. As l t l ■ wel I known thal 
the do Io■ l ta and ■ands ton• where th I• cave I a e■bedded a re r I ch 
In uranlu■ so thl ■ aa■u■ptlon I ■ very likely. 

S. 2. Short \er■ variation■ 

(t is al ■o a aeneral pheno■enon that In every caves core or 
less periodical fluctuattone of s■aller or laraer a■plttuda can 
be found around the ■aan value of the radon activity 
concentration. The analyst ■ of the tl ■e aerie■ observed with 
■onthly lnt•aratlon tlae In the cave& ln question are stl 11 In 
procre■• fro■ the point of view of frequency and a■plltuda 
dl ■ trlbutlon of the observed radon data. Th••• para■eters are 
characterl ■ tlc tor the cave and Ila envlron■ent for the 
uranlu■ (radlu■ > content of the enclo■ ln& rocks and ■ tones and 
for the extension of that porous •urroundlng■ vhlch Is in 
correspondence with the cave air by the intrusion of at■ospherlc 
air and radon traced subsurface fluids, 

It I• easy lo realize that the direct radon e■anatlon fro■ 
the val I ■urface of the known cave labyrinths cannot account 
either for the aa,i:t ■al value■ or for the variations occur In the 
radon activity concentration of the cave air or other 
aub■ tance■. 
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Table 1. Hean radon activity concentrations of subsurface air 
and waters In Hungarian cav@s 

REG ION 

A1u:telek 

ka.rst 

8ukk 

■ountal n 

Buda 
■ountai n 

Bakony 

Ke■zthely 

aounta In 

H■c■ek 
aountal n 

CAVE Radon activity concentration CkBq /■1 l 
al r vat.er 

Baradla 5.3• 0.8 (Styx> 
Vass I ■re 2. 8 

Ha jnoczy 3, 3 

Anna o. 7 

Istvan la.pa 0.7 

Hlskolctapolcat- 0.5 
tavas 

Letra■ l-Vlzes 

Szapessy 

Szealo-h•&Y 

Alba Re1ta 

Cserszegto■aj 

Aballget 
C lgany-hagy 
Joz■ef-hecy 

Re■eny 

Va■aros-ut 

2.2 

0.8 

2. 7 

1. 7 

14.0 

2.4 
1.9 
5 . 2 
1.. 
2. 5 

1. 5 < travertine> 
3.0 <dolo■ iteJ 
0.2 
2.0 (cold) 
5. 2 <war■ > 

2 . 0 <strea■ > 

1.0 <lake> 
0 . 3 (dropping v,J 

0.2 

0.3 

• ■oll air data also Included 

HAJNOCZY CAVE 
~ 12 -,-------------------, 

"'e 
CT 10 
ID 
.>f. 

C 
0 

:;:; 

2 
i: 
§ 
0 u 

8 

6 

4 
z:. 
:~ u 2 
0 

C 
~ 0+-~-~-...-~--,--...-~--,--.---,,--.~ 

1978 79 80 81 82 83 84 85 86 87 88 

Fla, 4 , The seasonal variation vlth one year perlodlclty In the 
radon activity concentration ■easured with three cups placed 
on the clay soil In the Great-hall of the Hajnoczy cave. 
Dashed I lne reeul ted In a low pass t 11 ter procedure wlth one 
year ■ovln& averaae <HA>. 

The actual value of the radon concentration ln the cave ls 
■alnly Influenced by subsurface fluid ■otlons due lo 
periodically or rando■ ly chanaing cradlents In the envlron•ental 
parameter• <te■perature, pre•sure, hu■ ldlty, str•••••• ... ), and 
by the radon concentration saturated ln the pore space ■ of the 
■ur round t na rock•. 

It I ■ de■on•trated ln our other tvo contributions (Refs. 
that the eo■l co■■on and the ■oat apparent pheno■enon can be 
discovered fro■ the radon concentration pattern In the ■a.Jorlty 
of the lnve■ ttaated caves ts that a te■perature gradient forced 
air flow of seasonally reversed direction I• for■ lng 
periodically and In so■e case• te■s reaular water Inflows are 
th• deteralnln& factors In the for■atlon of the radon 
concentration ln caves. 

A■ an exa•ple very reaular ■■a■onal variations are shown on 
Ft,.4. The longest tl■e ■arias vas obtained tn the Hajnoczy 
cave. 

5.3. Loni tar■ variation■ 

It I ■ clearly seen on Fta;.4 that the ••a■onal varlallon ts 
superposed on a lon1 ter■ change of the mean radon activity 
concentration. Therefore we have perfor■ed the •••• avera1tn1 
procedure for all of radon activity ■easure■ents to reveal If 
any co■■on tendency Is present. 

It ls surprt ■ in1 that In ■ pita of the great variety In the 
geographical ■ ltuatlon of th■ caves and even for different 
substance■ slailar ba■ lc tendency ■antfest■ Itself: rapidly 
d■creastnc values tn the late 70- ■ are jotntnc throu1h a 
definite ■ lnl ■u■ to lncrea■ lna: curves which have a broad ■axl ■u■ 
around 1986 and decreaslna aaaln in the present day■. However 
the ■ea■urtna period I ■ only eleven year ■ lon1 and thl ■ fact 
does not help to create obvious arcu■ent ■, the rese■blance to 
the sunspot nu■ber ftaure 1111 quite decon■ tratlve. 



Further research are tn procre■s lo look tor lnter■edtale 
processes which ■ay help lo clarity and underatand the 
correapondence between the t\lo quant l t tes. 
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EVALUATION OF THE ENVIRONMENTAL IMPACTS IN BUDAP E ST'S CAVES 
ON THE BASIS OF THE S TUDY OF THE QUALITY OF DRIPPING WATERS 

T .BOL NER, J;::1.talln - T ARDY, Janos - NBMSDI. Laszl o 

The largest, overall 24 kilometre long original thermal karst 
caves of the Budai-hegyseg <Buda Mountains) include the 
Sz@pvolgy-ROzsadomb region caves that are in a unique 
posit 1 on, situated under a resident! al area of the Hun gar Jan 
capital. WI thin the framework of the study of the 
1nterrelations between the anthropogeneous environment and 
the natural values under the surface the regular measurement 
of the quality of the dripping waters in the caves have been 
carried on since 1987 by the Institute for Speleology of the 
Ministry of Environment and Water Management and the Budapest 
Institute for Public Health and Epidemology. These water 
quality tests are also of much significance with regard to 
the investigation of the origins of the contaraination of the 
natural thermal waters of the mountain foot. 

\Othin the framework of the series of studies the the 
chemical and bacteriological testing of the dripping waters 
of different utilization and under different rock material 
surfaces at different depths has been carried on: in 5 caves, 
at a total of 42 sites, seasonally every three months on the 
average. The vast major! ty of the studied samples were 
objectionable with regard to chemical and bacteriological 
aspects, or both. The reasons for the contamination included 
the surface slack waters, the 1n f iltration of waste waters 
from faulty sewages or illegal drainage, the fertilization, 
chemical treatement of gardens and the defrosting of roads 
with salt on the winter. 

Compared to the seasonal changes of the bacteriological 
parametres the chemical parametres proved to be rather 
permanent at the i ndi vi dual sites. Al armi ngl y permanent 
values of chloride contamination were registered under public 
roads. A special significance is attached to the measurements 
and the experienced envi r onmental impacts, for these caves 
are situated abo1,,1e the sources of Budapest's world famous 
medicinal springs. 

Budapest"s R6zsadomb-Sz~pvolgyi region is Hungary's richest 

district of ca1,,1es of thermal water origin where currently 75 

smaller o r larger caves are known to exist with 01,,1erall 

distance of 24 kilometres on area less than 8 square 

kilometres. The 1,,1ast majority of these caves are inacti1,,1e 

already, howe1,,1er, acti1,,1e thermal spring activity is still to 

be found on the edge of this district: the JOzsef-hegyi 

( Joseph Mountain) group of springs at the foot of the 

mountain is of the largest discharge group of thermal springs 

in Budapest. The region ' s most de1,,1eloped five systems that 

are among the country"s longest ca1,,1es are to be found nearly 

800 to 2000 metres to the North-West from this group of 

springs. <Figure No. l. > 

The urban develop,-ent of the ROzsadomb <Rose Hill) region 

began at the beginning of this century and was highly 

intensi fled during the past two decades. Subsequently, this 

karst area is co1,,1ered today by small, one- two storey 

residential bui )dings. The anthropogeneous surface 

environment here has a special relationship with the natural 

1,,1alues under the ground. Almost wJthout exception these ca1,,1es 

were all discovered result of human interference 

<quarries, foundation work for constructions, etc.> . At the 

same t1me there is no doubt that the urban surroundings also 

create an unwanted burden on these ca1,,1es. 

An 01,,1eral l study was started in 1984 by the National Office 
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BEWERTUNG DER UMiELTSWIRKUNG IN DEN BUDAPESTER HtlHLEtl AUF 
GRUND DER UNTERSUCHUNGEN VON TROPNASSER 

Die gross ten H<Shlen thermalen Ursprunges 1:n Budaer Gebirge, 
das in 24 km Uinge bekannte Gangsystem des H<Shlengebietes 
Szepvolgy - R6zsadomb 1st ganz alleinstehend unter dem llohn
viertel einer Cross-stadt zu f i nd.en. 

Innerhalb der Untersuchung der Yechselwir kung der antropogenen 
Umwelt und der unterirdischen Nat urgebilde wi rd die Oualitlit 
der Hohlen- Tropfwllsser seit 1987 in Zusammenarbeit des Spelaeo
logischen Insti tutes vom Ministerium !Ur Umweltschutz und llas
serwirtschaft mit dem Hauptstlitti schen Amt fllr Gesundheitswe
sen laufend gemessen. Oiese Oualitiitsunter suchungen s i nd sehr 
bedeutend !Ur d i e Erforschung der In!ektion der naturlichen 
Heilquellen bei den Bergf"ussen. 

Bei der Unter fsuchungsreihe wurden ver schiedene TropfWsser 
chemisch und bakteriologisch untersucht, welche i n unter ver
schieden genutzten Ober fliichen in ver schledenen Gestein gebil
deten Hohlen vor kommen: in 5 Hohlen, zusammen au! 42 St ellen 
wurde jahreszeitlich, durchschnittlich 3 monatlich gemessen. 
Der grosst e Teil wurde chemisch, bakteriologisch oder aus bei
den Standpunkten beanstandet. Als Grund der Verschmutzung kann 
das auf der Ober fliiche stagnier ende Wasser, die aus den fehler
haften Kan!il en oder i llegalen Ent wasserungsgruben versick~r nde 
Schmutzwasser, die DUngung und chemische Behandlung der Glirten 
und die Salzung der Fahrstr assen im llinter genannt werden. 

Im Verhliltnis zu der saisonalen Anderung der bakteriolo~ischen 
Parameter sind die chemischen Parameter punktwei se verbliltnis
m!issig stabil. Erschreckend s t abile ller te ze i gen die Chlor id
werte unter den Fahrstr assen. 

Der gemessenen und erfahrenen unvorteilhaften Umwel tswir kung 
gibt besondere Bedeutung, dass diese Hohlen Uber den welt
berUhmten Ther malquellen von Budapest und unter ihrem Ei n
zugsgebiet liegen. 

for En1,,1ironmental Protection and Nature Conservation to 

measure up the interrelationships between the anthropogeneous 

surface en1,,1ironment and the underground natural values. 

During this exper iment the most significant elements 

endangering the caves - and through them the mountain foot 

thermal spr1ngs - pro1,,1ed to be the change in the quality o f 

the infiltrating waters, the natural waters in the near- by 

According to our current knowledge the quantitati1,,1e changes 

resulting from the increase of co1,,1ered is not 

considerable: as a result of the marl layers that compose t he 

majority of the surface the infiltration is not significant, 

this was also pro1,,1en by the lack of dripstones in the caves. 

This amount of water is insignificant with regard to the 

discharge of the springs - the majority of the waters 

reaching the surface here stream from t he 

DuntmtUl i - kozephegyseg ( Trans-Danubian Central Mountain 

Range> or the distant regions of the Budai-hegyseg <Buda 

Hountai ns >. 

However, the qua) i tati 1,,1e changes resulting from the shortage 

of the sewage system (the number of buildings in the area not 

connected to the sewage system is at least 580) are evident 

with regard to the water quality of the springs. The natural 

thermal springs were bactedologically contaminated, 

currently their waters can only be used after purification, 



while no contamination was experienced with the thermal 

spring waters arriving from a distance. 

In 1987 a series of detailed experiments were started by the 

Institute for Speleology in cooperation with the experts of 

the Budapest Institute for Pub] ic Heal th and Epidemiology to 

determine the extent, origins and territorial distribution of 

the chemical and bacteriological contanlination of the 

infiltrating waters in the region. During the first year of 

the experiments samples were taken every season at 5 to l2 

sites of the five large caves of ROzsadomb, at a total of 42 

si'Ces. The qualification of the samples was based on 15 

chemical and 10 bacteriological parametres. We reported on 

the results at the 1988 Kosice symposium of the UIS 

Commission for Physical, Chemical and Hydrolog-:i.cal Research 

of Karst. 

As of the second year of the series of exper lments the tests 

were continued at 5 sites in each cave on the basis of the 

same criteria. Samples not sufficient for a reliable testing 

and the near-by dripping sites with identical pararaetres were 

neg}ected. Thus, currently we are in the possession of the 

results of 8 samples each from these 25 si tas. The 

environmental features and the sampl Ing sites of the caves 

are shown in figures Nos. 2. and 4. 

Based on the results of the two years it may be stated that 

the different parame tres show a surprisingly significant 

deviation not only with ragard to the whole of the region, 

but also with that of the different caves, and even within 

each site, especially in the case of the bacteriological 

parametres (Figure No.5. ). For instance, even at the site 

showing the smallest variability between the ENDO number that 

reflects the genera] anthropogeneous effect, well as the 

maximum and minimum values of the number of psychrophl l ic 

bacteria the value deviation was six-fold, and the largest 

variabllity per site of these, as well as those of the number 

of mesophyJl bacteria was in the size of tens of thousands. 

In this respect an outstanding chemical compound was the 

chloride content, where the largest variability per site was 

nearly ten-fold, and within one and the san:ie cave value 

differences up to a hundred-fold were also registered. 

Analysing the per site distribution of the objected 

parametres and the continuity of the objections (Figure 

No.6. > may state that there was not a single one a,.ong 

the 25 sites that could have been considered unobjectionable 

throughout the two year period with regard to both chemical 

and bacteriological aspects. In a chemical aspect there were 

single sites in four caves that proved to be continuously 

unobjectionable, however, bacteriological contamination 

occured at all these sites. At the same ti1De there was only 

one single site continuously unobjectionable with regard to 

bacteriological aspects, but here stable nitrate 

contamination was shown. 

With regard to the chemical parametres the objections proved 

to be considerably stable, here the occasi onal exceeding of 

the 1 imi t value hardly ever occured, the contaminations could 

be shown con ti nuousl y at the majority ( at 17 of the 25 

sites!) of the dripping sites. These stable chemical 

contaminations were caused by the intensification of the 

nitrate and chloride contents that occasionally also 

attracted the continuous objection of aJ 1 indurations and the 
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specific conductivity. 

The bacteriological parametres in the case of most sites were 

only objectionable occasionally, however, when that occured 

they often exceeded the ten or hundred-fold values. Stable 

bacteriological contamination was only found at 7 sites, 

partly on the basis of the number of psychrophilic bacteria 

and partly on the basis of the ENDO number. 

Based on 'the overall chemical and bacteriological 

characteristics the fol lowing anthropogeneous effects could 

have been shown in the region: 

-- The most evident was the chloride contat1ination resulting 

from the defrosting of roads during winter, that in each and 

every case was co111bined with the equally high values of the 

Na content. This exclusively appeared at drippings under 

roads, with the limit values exceeding ten-fold. Since during 

the past two years the winters were not very cold and there 

no need for addi tionaJ salt to defrost the roads it seems 

evident that this contamination will not be drained from the 

surface sediment and the solid fillings of joints for years. 

Presumably the chemical treatment of gardens was reflected 

by the samples not containing any bacteriological 

contamination, but highly pol luted by nl trate. 

-- Direct sewage water infiltration was reflected by the 

joint appearance and respectively decreasing amount of 

coli form, faeces streptococcus and clostridium bac'teria. This 

could have been shown in lS samples, at 10 sites, and in the 

case of two sites the source of contamination could have 

already been eliminated. 

-- The independent accumulation of the faeces streptococcus 

bacteria (without the coliform that are eliminated by the 

effects of the rays of the sun> refer to old faeces effects. 

Viewing the territorial distribution of the contaminations, 

with regard to the chemical aspects the most crl ti cal areas 

are the regions of the Ferenc-hegyi and the H8tyAs-hegyi 

caves, while with regard to bacteriological aspects the 

Ferenc- hegyi and the J6zsef- hegyl caves. Since in the case of 

the Ferenc-hegyi cave the surface environment of the 

drippings was practically identical with regard to both 

aspects to the PAl-vOJgyi and the SzemlO-hegyi caves that 

showed relatively favourable characteristics, one should 

presume that this was most strongly effected by the 

environmental impacts because it was nearest to the surface. 

In the H.tityas-hegyl cave drippings were found exclusively in 

the Southern parts, the routes leading underneath the 

Szep-volgyi cave. A heavy traffic road runs along the valley 

that leads away the water after larger rains even today. 

Weekend cottages with frul t growing gardens are situated 

along the upper part of the road that explains the stable 

chloride and nitrate contan:iination there. The considerable 

bacteriological contamination (certainly not originating from 

the infiltration of sewage water) of the dripping waters of 

the JOzsef-hegyi cave that was discovered during a 

construction in 1984 points to the dangers of the upsetting 

of large areas of the surface layer during constructions. 

Analysing the changes according to the seasons <Figure No. 7. > 

in the case of the chemical parametres no tendencies could 

have been shown either wl th regard to the null'lber of 

objectionable sites or to the per site maxl111um of the 



individual characteristics. Some of the bacteriological 

parametres did show certain tendencies, such as for instance, 

the number of samples objected on the basis of the number of 

psychrophi l i c bacteria was the largest ln both years in the 

third quarter of the year, during the months of August and 

October, while the sareples objected on the basis of the 

faeces streptococcus in the second quarters, during the 

months of June and July. With regard to the distribution of 

the per sl ta naximu• values for these paramatres, as '<1111'81 l as 

with regard to the coli form and ENDO numbers most of the 

maximu111 val ues were also registered in the third quarter of 

both 1987 and 1988. 

Summing up the results achieved so far one aiay declare that 

the most intensive drippings of the large caves in the region 

all reflect anthropogeneous effects regardless of their 

underground depth, for,aation material and the character of 

the utilization of the surface. Thus, there ls no reason to 
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presume that the sl tuation is different in the karst area of 

ROzsadomb. Although the concerned authorities agree on the 

necessary steps to be taken to solve the proble,., their 

regional iinplenientation is hindered by the shortage of 

technical-economic requirements exceeding our current 

possibilities. 

K.T.Bolner and Dr.J.Tardy 
Ministry of Env irooment 
and 'tlater Management 
Institute for Speleology 
H-1025 Szt!pvijlgyi tit 162/b. 
Budapest, Hungary 
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~ 

Dr. L . Nemedi 
Institute for Public Health 
and Epidemiology of the City 
Budapest 
H-1138 Vaci tit 174. 
Budapest, Hungary 

.... 
f'\. Pal-volgy Cave 

~6~ --- s.: So 
Fere ~hegy~ Clot>,6 ~Szeml -hegy 

-250_) 

J6zsef-hRy ave 

'~ 

Cave 

Coliforui StNpto- Pseudo- EllDO 

coccus monas 

faecalis 

< 2 - <2o <2 - 88 .<2 4 - 80000 

<2 - < 4 <2 - 12 <2 - <4 2o - 48000 

<2 - 120 <2- 500 <2 - lJoo 24 - )4000 
<2 <2- 1400 <2 500 - 26000 

<2 <2 - 220 <2 - 4o 200 - 75000 ------- -------- ------- ---------<2 - 120 <2 - 1400 <2 - lJoo 4 - 80000 

0 - 5o <2 - . 8 <2 200 - 60000 

0 - 44 <2 - 2o 0 - <2 2 - 80000 

<2 - 500 <2- 800 0 - <2 2o - 52000 

<2 - J6 <2- 700 <2 So - 54000 

0 - 2o <2- 4 <2 lo - 42000 --- --- -------~------ -------
0 - 500 <2- 800 0 - <2 2 - Boooo 

0 - 2 0 - 120 0 - <4 200 - 52000 

0 - 2o 0 - <2 0 - <2 60 - loooo 
0 - 220 0 - 2o 0 - 500 8 - loooo 

<2 - 440 0 - 150 0 - <2 2o - 52000 

<2 - 1600 <2 - 600 0 - <2 500 - J2ooo -- - --- ------ ------- --------
0 - 1600 0 - 600 0 - 500 8 - 52000 

<2 - 5o <2 < 2 - 2o lo - 2400 

< 2 - 60 <2 - Jo 0 - < · 2 0 - 40000 

< 2 - 6Jo <2- 60 0 - < 2 0 - 1600 

< 2 - 2 <2 0 - <2 0 - 8o 

<2 - 1400 <2- J4 0 - <2 2 - 26000 ------ ------ ------- --------
<2- 1400 <2- 60 0 - 2o 0 - 40000 

<2 <2- 4 0 - c::: 2 24 - )2000 
<2 <2 - 2 0 - <2 Joo - 6000 

<2 - 4 <2- 4 0 - <2 100 - Jooo 

<2 <2- 8o <2 200 - 1200 

<2- 9o <2- 60 <2 4o - 5200 
------- -------- ------ --------
<2 - 9o <2 - So 0 - <2 24 - J2ooo 

0 - 1600 0 - 1400 0 - l)oo o - 8oooo 

636 



2. 0 

[\ 0 D 
CJ D Cl [J, 

lJ D D. 
Ferenc-hegyD 

· (} Cove :::::ai
9

~[ 

~◊ 
◊ <> 

~ QO L_ __ ~~--7 
<>'0 0 IJC:,t::::J 

[) ◊ 
~ 

-'t"v--::, -~~ . .... 

0 

J6zsef - hegy Cave 

tJ 
c)~ <} 

4. 

M6ty6s-hegy Cave 

637 



J 6zsef - hegy 
Cave 

Szeml<i-hegy 
Cave 

Ferenc -hegy 
Cave 

Pal - volgy 
Cave 

M6ty6s-hegy 
Cave 

Environment 

surface rock 

depth (ml 

Parameters with 
the highest ac
ceptable value 

c1· 100 

NOf 40 
Total 

350 hardness 

S04 300 

Mesophile 
bact. 1000 

Clostridium 

Coliform 

2 

20 
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coccus 0 
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monos 0 

ENDO 500 

-== 
I 

Chemical Total Conduc-
o:rygen Cl- !IOJ- S04-- hardnea, Uvity ca++ Ilg++ !la+ K+ 

request -
1. 0,80- 1,20 9o-· . 9) 149-218 158-194 27o-29o 970-1126 lo2-l2o 49,5- 56 ··)5,9- 45,6 2,2- ),7 
2. l,oo- l,25 lo- 4o 59- 66 225-))7 272-Jl2 812- 9J9 116-122 55 - 62,6 J,6- ll,J l,2- 2,o 
J. l,lo- l,60 11- · 16 lo- ll l9o-2J6 196-210 544- 671 86- 97 29,6- J4,8 5,l- 6,2 o,6- l,5 
4. 0,80- 1,20 17-' 5o 17- 46 148-219 164-264 604- 678 9o- 94 Jl, 7- J4,8 6,8- 18,8 l,2- l,5 
5. l,o5- l,5o J7:. · 45' 61- 94 183-229 2lo-25o 665- 783 94-106 J5, 1- 51 6,7- 9,8 o,4- l,5 ~--- ----- ----- ----- ----- - ----- ----- --------- -------- ------
: 0,80- 1,60 lo- 9J lo-218 l48-JJ7 l64-Jl2 544-1126 86-122 Jl,7- 62,6 

l. o, 7o- l, 5o 29::- · 76 13- 71 77-168 128-182 492- 8J2 65- 89 9,6- 24,9 
2. l,5o- 5,oo 44- 115 49-lJJ 137-400 178-416 768-1193 lo4-25J 14 - J7,4 
J. l, 7o- J, Jo 5~~ 5Jo J2-l48 94-152 148-262 7o2-l9o7 82-136 14 - Jl,J 
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2. 2,65- 9,5o 485-3197 15- 44 179-218 )26-860 1677-5986 167-449 4o -lol 
3. o,8o- l,5o J2- 37 12- 22 62- 7o 160-184 517- 648 74- 89 18, 3- 25, 7 
4. 0,80- l,4o 36- 5J 46- 73 94-120 168-222 612- 960 64- '96 31 - 4J,4 
5. o,9o- l,55 4o- 61 )9- 64 loo-lJ8 l7o-24o 642- 861 54- 7o 4o - 61,9 ------ ------..,. ____ ., ------1----- ------ ----- -------
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Fig.6. The atabili ty o! diecommendations at the di!!erent measurements s1 tea 
l • 0 'fl, 2 • 1-25 'fl, 3 • 26-50 'fl, 4 • 51-75 'fl, 5 • 76-99 'fl, 6 • 100 'fl, 
7 • The occurance o! va1ue extending the limit 10-!old 
8 • The occurance o! value extending the Hait 100-!old 
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THE AEROION- CONCENTRATION OF CAVES BASED ON CONTINUOUS MEASUREMENTS 

T ARDY, JI.nos - HIROS, La.szlO 

The authors report on the results of • series o f meaaurementa 
carried on in four Hunaaria.n caves for s■veral years. Thi& 
••• the first po■sibil1ty to conduct• continuous, long-t■r• 
•••sure■ent of the aerolon concentration of caves, •• ••l 1 •• 
other special cllmatic measur■Nent. A special signl flcanca of 
the experiraental period at the end of April 1986 waa provided 
by the reactor catastrophe at Chernobyl. Pre■uMably this had 
an effect on the cave and surface ion concentration that ••• 
regl stered. 

Medical practice and international sclentl fie 11 terature has 

for a long tl,.e been deal Ing In an increasingly wide field 

with the physiological effect• of aerolons, the possibilit.les 

of aerolontherapy. Hany consider l t sul table for the 

traate111ent of h.lgh blood pressure, neurosis, endarterlitls, 

for the curing of dl fferent respl ratory diseases, asth■a 

bronchi ale, several types of hay-fever, Meterotrop 

disturbances, etc. Th• 1ontherapy experi•ent& have brouaht 

surprising results: TStSEVSKY a,cperlenced a pH increase in 

the blood and the rise of the alkaJ i reserves. Toaether with 

t, 

DIE GESTALTUNG DER IONKONZENTRATION DER nOin.ENLUFT AUF 
GRUND LAUFENtE:R MESSUNGEN 

Die Verfesser berichten Uber eine mehr jlihrige Messreihe wel
che sie i n vier H<lhlen Ungarns oachten. Dies war bisher allein
stehend , dasa men die Gestaltung der Ionkonzentretion der lfoh
lenluft - mit enderen speziellen Untersuchungen - llingere Ze1t 
laufend reg1strierte. Di eser Untersuchungsperiode gab besondere 
Bedeutung die Reaktorkatestrophe von Tschernob11 Ende April 
1986, deren ml t yosser Wahrscheinl1chkei t vor aussetzbare Wirkung 
/Aut- und Ableu.f in dem Verleuf der I onkonzentretion au! der 
Obertlllche und euch unterirdisch registriert wurde . 

OESSAUER he could decrease hypertonia with a al gnificant 

addition of negative ions. EDSTRd,H brought the relief of 

rheumatic patna connection with (non-cave!> negative 

ionization. DAVID and MINEHART gathered e,ctremely favourable 

experiences in the field of the treatement of burns. KRUEGER 

provided a d etai l e d explanation of the lnterrelatlonahlp 

between the effects of ionization and the significant 

reduction of virus infections of the lower respiratory 

tracts. Thousands of experiments have proven that aeroiona 

have a direct effect on serotonin, one of the tnost 

Fig. l . The sites of the ion concentration measurements with the points ot measurements 
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significant neurohor11one. And the list could be continued. tog ionjcml 

ASCt<lNAS and CASPAR I began their research of aerolonlzatlon 

i n 1901 and have also shown 

high-altitude cliraata were 

that the curative effect■ o f 

significantly influenced by 

ionization. So much so that in the caaea of Bad Gaatein, St. 

Horitz and Arosa they f ound that the aost significant 

curati ve factor was the h13h rate ionization of th• air. 

It is a wall known fact tha t biologically the amall and 

mediun-s1ze iona are active. Hobillty in this domain ls 0.1 x 

0. 01 c,. IV sec. Accordi n& to research achievements reached so 

f a r this is th• detrimental result o f the phyaiological 

ef f ects. Their charge is u nit, but depen d ing on their 

induction it nay be iaany-fold that. Thei r s tructure has not 

yet been fully clarified. The ion content of 

c haracterized in two ways: 

the al r i s 

a.> The negitive a nd positive p o larity absolute 

are given r espectively; 

ion number■ 

b. > The excess-weight of the positive or negative Iona la 

expressed by the n+/n- quotient, that ls, with th• help of 

the so-called unipolarity quotient CU't>. 

A third poa■ ibi l i ty that ha■ not yet bean discussed by the 

pro f eee!onal 1 i ter ature, an una nswered question: whether with 

regard to phy sio l ogical aspects the actual exce•• of the 

negative Jons i• mor e important than the U9-. The r e J ■ no 

aignl flcant interrelatlonsh.ip between the two factors! 
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Fig.}. Ion concentration and un1polaritat in the Szem16-
hcgy Cave in the period between March 1987 and 
February 1968 

According to t:he experl111ent■ conducted by W. S TARK there are 

70-80 s•all positive and 80-90 negative ions per cubic 

centimetre in the al r of an average cl ty. In c lean al r 

regions, especially i n mountain r esorts these f igures range 

bet•een 1000-4000 Jons/cubi c centimetre - depending on the 

local climat ic conditi ons, the temperature, the relative 

humidity , the cloudiness, wJ nd condit.iona, etc. The v a lue of 

UC\" la 1.2:1, whJle other author• ••Y it i ■ 5: 4 . In free air 

■pace in the majority o f the cases, in clty air alnt0st 

exclu•Jvely ther e 1& an excess o f positive Jon■. 

In way of co111parison here are the results of a 

measurements made in the forests of the H&tra- hegyaeg ( H&tra 

Mountains> {800-1000 metre• above sea level l (Oala-t<J.ss-Svab, 

LAszJ& 1975>: 

HATRAHAZA (250 metres from the road> 

August 23, 1974. n- • 80-160 ion/cc• 

l n+ • 90- 180 ion/cc• 

Fig.2. Ion concentration and unlpolaritat in the Szeall.6-

hagy Cave in the period between Septe■ber 1985 
and August 1986. 
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August 24, 1974. n- • 300-350 1on/ccm 

n+ 2 250-380 Jon/cc• 

PARAOSASVAR, RUOOLFTANYA 

August 1974 . n - "" 120- 150 lon/cc111 

n+ "" 20- 30 ionlcCM 

October 1974 n- • 250-300 lon/cc,a 
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Fig.4. The "loekage effect• in the Szeml6-hegy Cave /radon 

concentration prior to and after the positioning of 

the lockage, G~czy 1989. / 
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Fig.5. Ion concentration in the caves of Tapolca, J6svaf6 

and Abaliget w1 th the total average vlll.ues, seasonally 
1986/1987 

5000 
~ 

ION/cm3 
,, ,, 

Dec.68 

642 

4000 

3000 

2000 

1000 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
In-
1 
l n+ 

/ 

I 
I 

I 
I 

I 

, n+ 
I 
I 
I n-
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I , 

I 
I 
I 
I 

I 
., I 

' I ',J 

O ~ 7 ~2-~3-.L.4 __ _.__._2_3.,___.4.__ _ _.__2.,___.3.____.4_ 

TAPOLCA JOSVAFO ABALIGET 

Fig.6 . Ion concentration of the surface air in Tapolca, 
J6svaf6 and Abaliget, seasonally 1986/1987 

n+ 350-400 ion/ccm 

November 1974. n- 200-500 ion/ccm 

n+ 600-800 ion/ccm 

Kt:KESTETO < 1015 metres> 

150-180 ion/ccm 

n+ 200-300 ion/ccm 

ILONA-VI ZESt:S Cwater-fal 1 > 

October 1974 n- 500-600 ion/ccm 

n+ 180-220 ion/ccm 

The reason for the excess of the negative 

too, i.e. GAOOROS, 1983. > is given by 

so-cal led •water-fa! l effect• Cthe 

ions C in caves, 

physicists as the 

majority of ihe 

aerosol-drops created by vaporization show an excess of 

negative ions). This 1s also underlined by the above 

measu rement results, since the values registered at the 

surface water-fall possess the most favourable Uq,, however, 

the absolute values are considerably lo...,er than the ion 

concentration in caves. 



1986 04.17 . 05 . 22. 06 . 26. 07. 24. 08.21. 
1.,;ave ->uriece \;&Ve ,:,ur.1ace \;&Ve ;::,uri:ace \..&Ve .,ur,ace cave :;urrace 

n+ 25300 6800 680000 1000000 10800 15000 5620 3000 5010 1400 

n - 15800 5700 724000 1400000 12100 11000 10030 3300 5610 1000 

1987. 04.21. 05 . 19. 06. 16. 07.16. 08.27. 

n+ 9563 850 13250 750 16900 1500 12500 1200 16800 600 
n - 10188 1000 13800 900 1 7300 1400 14650 1000 16500 1100 

Table 1. Ion concentration ln the cave and on the surface in tho 
period between April 17 and August 21, 1986, and one 
year later 

We have no knowledge of the actual measurement of ion 

concentration in caves - wl th the e>eceptlon of a few ■poradic 

ones <KESSLER, SVAB, t<t:ROO>. Continuous measurement ha■ never 

been made .tn Hungary and we have not: seen any such processes 

described in the international professional l i tarature 

either. Considering the small number of measurements in caves 

(especially when taking the problems o f measuring techniques 

into account> the conclu■lons concerning ionization ba■ed on 

ad hoc type of measurements is considered to be uncertain and 

occas ionally over-einphasised. Therefore lona:-ter,. 

continuous. measurement was started in the Sze1Wl8-hegyi cave 

in September 1985. 

In the period between September 12, 1985 and August 21, 1986 

measurements were made every two weeks at 5 charac t eristic 

sites of the cave on ground level (30 cm) and on a ao-called 

raiaed level (between 100-150 c•>. Control 111easure•■nts were 

made on ground level. The measurements were made with highly 

sensitive dio■mose ■yste,. KATHREit" ionometres. The 

concentrat i on measure11ents ..,ere supplemented by 

ion 

the 

measurement of temperature and relative humidity. (Between 

Harch 1985 and November 1988 regular radon concentration 

measurements were also made here, basicaJ Jy for the ,nodal ling 

of environmental impacts and therapy utilization.> 

THE HOST S IGNIFICANT OAT A OF THE SER I ES OF HEASUREHENTS 
(extre,.e values and average values) 

in cave 

Total No. of measurements 

Absolute extre111e values in tirae 
of series of measurements 

448 

on surface 

96 

max. + 
min. + 
max. -
min. -

680000 ion/ cm 1000000 i on/ ccm 
1150 250 

908000 1400000 

Absolute extreme values in 
• p•riod o f ra■t• (prior to 
lockage except Apr . - Aua . '86) 

tnax. ♦ 

Nin. + 
max. -
min. -

Total average values In 
full period of measur•••nt// 
in period of rest 

n + 

Unipolarity quotient (U. > 

u,- ma)(. 
u'\- mi n . 
u,- average 

u~i 1 (in X of all 
measurements> 

u~> 1 

680 200 

23500 
1790 

31750 
1248 

32671// 
10901 
43480// 
13894 

1.52 
0 . 36 
0. 84 

89 X 
11 X 

6600 
250 

1400 
200 

19100// 
1170 

25667// 
1090 

2 .17 
0 . 33 
1. 14 

43 X 
57 X 

64 3 

Vi th high probability as a r■sul t of the high ■ur face 

background contanunation caused by the Chernobyl catastrophe 

unexpected results were registered - both with regard to the 

absolute values and the overall results - as fr0ta the end of 

April 1986. Therefore, the measurements were halted for a 

short while and continued on a inonthly bases in the period 

between Harch 20, 1987 and February 11, 1988. These control 

measurements proved the extraordinary character of the valua9 

regi■teres in the spring and summer o f the previous year. 

During 1986/87 a series of 111aasuremants were ■ade seasonally, 

practically in identical periods at three Hungarian Medicinal 

cave■ ( Tapolca, Abal iget, JOsvafO >. The mea■ure,.ent■ ware 

made at 4 sl tes and on the surface in the case of all three 

cave■, also in two hight■, at 30 cm and at 150 cm. (Fig. 1 . l 

Based on the continuous measurements some of the conclusions 

were a■ follow■: 

l.) Through the continuous regi stration of ion and radon 

concentration■ there was an opportunity to show the relations 

betwe•n thv .. 1, .atl on on the surf•c• and 1n tho c::.vco, the 

possible unwanted environmental impacts. Thus, in addition to 

the physiol ogical effects both parametr aa are significant 

indicators. An example f or the first is shown Jn Fig. 2. and 

4.: both curve• well Illustrate the situation prior to and 

No. /ccra o f Treate,.ent Authors 

negative iona time <niin. > 

10 

10 

10 

10 - 10 

10 

10 
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18 

30 -120 

15 - 60 

KORNBLUEH

GRIFFIN 

\IINSON 
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10 - 30 TSHERNIAVSKI 

F ALBUCHEV ITCH 

20 - 30 DENVER 

5 - 30 BULATOV 

5 - 10 PORTNOV 

15 GROBSTEIN 

10 - 20 VASILI EV 
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after the lockage. The significant change 1n the surface 

background contamination was also registered in the change of 

the ion concentrat.1on in the caves. The cotnpar ison of the 

situation 1n the period between April and August 1986 and the 

ion concentration a year later provides an opportunity for 

the termination of extremely interesting consequences. [Table 

1. and Fig.2. l 

4. ) The values of the i on number - for so far unknown reasons 

- were evidently larger in 1987 than in 1986. 

5. ) The ~ values of al J the concerned caves are cons idered 

to be favourable, however, far from an equal extent. The low 

ion concentration of the Aballget cave < far lower than at the 

other caves> was striking. at the same time its unipolarity 

was the best. 

2.) lt is evident that the ion concentration in the cave is 

tar greater than that measured on the surf ace, and one may 

consider it proven that there is a considerable excess of 

negat1ve ions. <This is proven by the high ratio of the u,-~t 

values. > 

It should be noted here that according to medical r esearchers 

the efficiency of the lower 10n concentration may be 

compensated by a loger period of treatement. 

See so:.ic e~onples =t the foot of the forer:oin.G pose. 

3. > Spring and summer are the most favourable periods 

producing the greatest excess of ions at the three caves used 

for medical purposes (Tapolca, JOsvaf6, Abaliget>. CFig.5. 

and 6. l 

Dr.Jolnos Tardy 
Ministry of Env lronment 
and Water Management 
Instl tute of Speleology 
H-1025 Szepvolgyl ut 162/b. 
Budapest, Hungary 
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ENGINEERING INC. 

1092 Budapest , Raday u. 54. 

phone: 117-9055, 117-7091 , tlx: 22 7392 

HUNGARY 

SPELEO-ALPINE TECl¾NICS · Services on 

buildings 

· examination, mending, washing, painting of 

buildings and structures 

· lightning conductors 

· troubleshooting (removal of loose elements) 

also on natural c liffs 

DRILLING 

· shallow boreholes for pedology, soil mechanics, 

mineral research and water wells 

· water-well servicing 

driven piling 

KARST AND CAVE SERVICES 

· karst hydrological studies, water tracing 

· water storage in karst 

tourist cave development (commercialization) 

projecting and construction 

CAVERS IN THE CONSTRUCTION AND 

INDUSTRY! 
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Laszl6 Hlros 
MEDILAB 
H-1134 Szabolcs 
Budapest, Hungary 



PANNONIA 
pezsg6csalcld 

l(iilonleges . ,, , 
1n1noseg 

Pann6nia dry 
Pann6nia rose 
Orsvezer doux 
Orsvezer voros 

A termekeket gydrtja 
es forgabnazza 

H-7621 Pees, Istvan ter 12.*Telefon: 72/27-022, 24-332 
Telex: 012-23 l 1 
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Our cooperative undertake with rope-technics the following 
building industrial tasks/ without scaffolding the buildings/ 

I. Maintenance, renewel of high and low structures 
renewel of facade 
restoring of plaster 
facade painting 
thermal insulation with DRYVIT technology 
additional technical works 

II. Lightning protection according to the ruling standard 
planning 
operation 
revisory measurement 
repairings 

III. Insulation 
insulation of liquid tanks 
slat,s insulation 
subsequent water-insulation of buildings 
subsequent thermal-insulation of facade/ DRYVIT,THERMOTEK / 

IV. Anti-corrosive protection 
inactive anti-corrosive protection of metal structures 
concrete,s anti-corrosive protection with BARRA 2000 and 
with applying of different techniques 

V. Electronical mounting 

planning and building up of lighting networks 
supervising of contact defence and standarization 
expert opinions 

During our 10 years of experience we effectually performed the 
renewel and the cleaning of towers and high structures. 

We build out the lighting system of caves counting on tourist,s 
attention with special care./ Szemlo-hegyi-barlang, Budapest 

Istvan-barlang, Miskolc-Lillafilred / 

@ OKTOGON 
EPITOIPARI ES SZOLGALTATO K!SSZOVETKEZET 
1106 Budapest, Gyakor/6 u. 34. Tel.: 649-317 
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li3P APXli'-IECKA5I CliCTEMA rrEmEPHbIX TPEmliH li EE POJib B O~EHKE 
OITACHOCTli OBBAJIOB 

CVHBr. raOop 

npK KCCJ!8AOBaHHH Ja"(>ll:ID!BOCTK ne!Jll!pM "Alma~ /ffiP/ BWiCHHJIOCb, 4TO 

B Okp~ NpHIDC nopo,ll!IX /TpaeepTHHe/ B03HHIUUl H3papXll'l8Cll!U! 

CHCTewa Tpllil!HH , COCTOJl!l\!UI 113 TpeX DOACl!CTeM, Beeb MaCCHB nepe

ceKaeTCli Ka.a,IIOA Tpllll\KHOA nepe-oll CKCT8W paapytqeHHJ!, a paa

A8JieHJWe TaKIIM 06pa30M 6JIOKH MaCCHBa OTA8JIHO CKOJI:&8.TCR K 11Jll13~ 

KOMy AOJIMHY py'lbn •ra~•. np11 ceoew A5HJ(8HKH ~ 6JIOK paa
pymaeTCli Tpllil!HHa»H BTOpK'lHOA CIICTeW, CBR3blBIIJlilllllK Tpeiql!Hd 

nepBH'IHOA CHCTe~ pa3~HHli. IlCJI8ACTBH8 3THX HapyiqeHIIA B rop-

HOM waccKBe B03HHK!lllTCli o6naCTH IIHKOBOI'O Hanp.ueHHR, Bd31!BaR 

Tp0Tb8CT8ne~e /wecfflHl3/ paapyaeHHR. Tpellllffl.ol nepBlltlHl,IX H BTO

PllllHliX pa3pyi;:e1111A ropHJ,DC nopoA He onac~ norowy, 'lTO paawepw 

6JIOKOB we;,,zy Tell!ITT!a>rn npea:.ruiam paat~epa ne-4epHdX nonocTell. 06-
pymeHHli flp011CXOAIITC1i Jil!IJJb K3- 3a TpeTo8CTeneHHaX HapyiteHKa, T:u< 

KaK KyC~II paapymeHHJ,l){ NpH,lX nopoA t.:eJ!bKK, cne.:1oeare,,bHO KX 

o6BaJI B neqepy B03blJO:mO. 

C cen r; OTepa.ieHM o6ea,ra tteo6xo,111""0 aa'll!CJiliTb Xa;<,J\yll Tpel!\11-

Hy B CBOlD H3papXH'l8CKYlD CllCTewy , H YKP8DHTb paapyn...ieffib[e Tpe

TbeCTeneHIW!.tH TpeJ\l!Hlll<H ropH..:e nopo;:r,.,r. ,{pell.118HH8M Ha,110 DOJib-

30BaTbCli DOAaTJIHBYMII KOHCTJ)Y~i\HJWI!, npe.cynpe:ir,111m.,1111.m e..na,,_ , 

11 OJ!,HaKO o6ecne'll!~ - ~OeSKillfilOCTb He60Jibi:.OI'O ABIIZ<8Hllli 

Mil AaJibHelili;)lx CM811!8HH!I ropHoro MaCCHBa B)lOJ!b T1-'8iJ\HH, J )lOK

na,11e ODl!Cl!BaJlTCli H8CKOJ!bKO Tl!OOB TaKIIX Kpeneil . 

THE THEORETICAL INVESTIGATION OF THE ORIGIN OF SPHERICAL CAVERNS 
OR THERMAL ORIGIN !SECOND APPROACH) 

52UNTOOH, Gal>Or 

A hypothesis of the origin of the spherical caverns of 
thermal origin is discussed in this paper . This hypothesis 
assumes that, the spherical caverns were developed by the 
agressive steam precipitated on the walls of the caverns 
and saturated by carbonedioxide dissolved from the air of 
the cave . The increase of the spheric caverns is controlled 
by the system composed of the aoaentary shape of the cavern 
and the temperature distribution of the r ockwall , which two 
components are interrelated . This process can be caracterised 
by a non- linear partialdifferencial equation , the solution 
of which provides an equation descr ibing the surface of the 
cavern . The expansion of a fissure due to the corrosive effect 
ot the precipitated water was followed through 60.000 years in 
this way. The lower part of the fissure remained unchanged . 
Its upper part \las widened into a funnel-shaped form , which is 
closed by a spherical dom et the top . This dom can be elliptical 
in anisotropic limestone . The distance bet\lecn the shafts 
developint side by side, and moving toward the surface, incre
ases. It was proved, thE-t. thP ~flhPri.C"':;i.l C"':;!IVPrn 1.~ instable, 
because the smallest irregularity in the sphere will increase 
during the process of solution foroing an assimetrical cavern . 

8 cTaTbB HayqeHa Ta r11n0Teaa o6pa30BaHll/l u;apoewx Hl!W Te(MllJ!b

HOro flp0HCXOll,ll8Hl!II , corn:J.CHO KOTOpoll OOJIOCTb paCTBOp11eTC/I BOA

Hbllll! napaim, BMOa,!\aDJl}lllH Ha KallBHHdB CT8Hll ll CTaHOBlill!l!Ml!Cli ar-

peCCH!IIWl.lll OT yrneKHcnor o raaa B03AYXa , PocT wapoao:! HHn:11 B 

nepBYlD O'l8pe)lb peryn11pyeTC/I Cl!CTellOA B3a!UIOBJIHHHHII AaHHOA <!ic>P
MII nonocTH II pacnpeAeneHHII rewnepaTyp:1 e nopoAe. aToT npor,ecc 

MOJ<eT 6b.'Tb oxapaKTepH30BaH HenHHe!!&IM qaCTHbOI )lll4'1>epeHW,aJibHnDI 

ypaBH8HH8lol , pemeHKe KOToporo A8BT ypaBH8HH8 nonocTH, C n oMOi:\bll 

aToro MM npocne)lHM rtpllBCC Koppo3HOHHOrO pacWHpeHH/1 OP.HOA TpeJl\11-

HM e T848Hl!e 60 O:.<l neT . Hllll<HM 'laCTb TpeUIHHd OCTaJiaCb HBH311BH

HOA. i3epxHIIII 'laCTb B0p0HK006pa3HO paC'llHplU!aCb, KOTOpall 3aKpMBa

JiaCb CBO)lOU npae11JibHOA KpyrnoA -Jx>p.w. 8 aHH30Tp0nHdX H3BBCTHl!

Kal< CBOA '1Uen .fiop,y 3JIJl'10C0'1J\a. PMOM O)IHOBl)e!18HHO o6pa3y<Ill!'.B

C/I Kai.D!HM YAaJilrnTC/1 npyr OT ,lij)yra. l:iwlo )l0Ka3a!IO , 1'TO Hllllla, IDJB

IXl\aJI :iJeJll<YbRpRBV~bHOro m~pa , liBJIIIBTCR H8CTa6H,1bHOA , noroi,y 'lTO 

ca11oe IUJl8HbK08 OTKJIOH8H118 OT e13.pa npH paCTBOpeHHII ace 6HCTpee 

paCTBT, A8Jia/l OOJIOCTb aCHIL8TpH'lHOA , 

SP ACE TIME EVOLUTION OF UNDERGROUND KARST SYSTEM IN THE UMBRIA 
MARC HE APPENINES IN CENTRAL IT ALY 

GALDSNZI, Sandro - NBNICHSTTI, Narco 

l11porti:it und1tr9rou~d k•rst syst1■'5 occ~r in the U:abrl• ft•rchu.n 
Pf.1tMinn. Tiu aost i•porUnt .ar• loutiultC: in the "wnte Cucco •ru •nd 
1n th• Fr.s•ssi Sor91t, Both h•v• • dev1tl0paent ov1tr 30 k• in th• lowar 
lauic urbon.it t bink •;;d prn1tnh uny coaaon futurl's. In p,airticular t h• 
,:rH•'l:::e ol Ju;• ::hposlts of s.:l;,~•tu s;,1l1ct!'l1tAS .1.nC: th• stn.ictur•l 
;,ositi:-n cf t ~• cavn par.sit to d•f•n• • stron; inflcitnce on tht 
s1a!1t.:i~1tnasis of tla rise of d••F w.al1t"'S r ich in s,.;l~h.•~es. T~• ft.Cuc.:o 
C•vn u• fcuils and develop •l .about 600 • .at:ovt r1t9ianlil ulitr t.1bl1 
lit'o'I! instuG lh1 Fr.aussi ::•vu ,1r1 in put ,1ctiv• .1nd sou ;.allarias 
d..,,1lap .at th1 l1v11rl o f th1 d'llr when ur louted diffennt 1prinq af 
Juv1:ul1 w,1!1r with qaocl'l••ic.al ch.ar.acters of sulph.ahs .and chlaridt uhr, 
Tha cauune f u!urH of lhr uvts 1 ptr•il to suppose th•t r.. Cucco 
npnunt • 4ossil 1t<19• of Fruusl uu 11her1 th• 1ptha;en1sis atch•nis• 
rtlihd ta the rists of idrohrul uttr ls sl1ll , ctiva. 

EVOlUZt:>NE SPAI:O TEl'IPORALE DEi SISTEftl CARSICJ SOTTERRANEI NELL'APPENN JNO 
unBRO ftAACHl6IANO IN ITALlA CENTRAL[ 

Nell ·~pp1nn1r.o uabra-a.rchi q:,1,no tsist c:io i•i::=r li:1ti sistu1 c.arsici 
sott1rr,1nti. f piu' 9r,1nd! sono loc•lL::uti nrll ·uu di ".Cucco nit11<1 Gal• 
ch fru.usi. En:.rubi s1 svilupp,1n0 per o!lrit 30 k• nagli strill di un 
c.alc.r• dr1 liiss infer ior• 1 pr1unt,1no 11olt1 ur,1ttrrist1ch1t coaun1. I n 
p,1:-licol.are li preuna di di l,1,rghi ditpos;ll di sprlcte.=i solflitlCl • 1• 
posl::0:,1 sl:-~ttur•lt dtllr grott• peraetll' C!: d1tfi:iir1 ur.1. forte 1r,flu1t:iz.1. 
:te-1!.a !ere ~•"H: d.a j;)arte C!t •=!iu• r.c::!'11 in solhti. !..1 Src~t~ di "•Cuc::o 
s::-.~ 1=-i gerr• fess11' • si s:vilupp.1no • ciro 600 • 1u ~pr• I · .1ttu.al1 
E,it:lo d1 bu~ r11jicn.al1. A Fr,1s,1nl .alcuna 9.allerit sono ,1ncor• •tt1v1 e 
t.a,..t1 d1t?l1 grcttir si sv:!upp,1,no pachi ■etri ~opr.a. 1·.a.t.,eo del fi u■•, dov• 
sono 1oc.11z:uh .a.lcune sorge;:ti d i •cqu• con cu•tt~ristichir 9eochiDiche 
!li!l1 f.ito-clon::r.tr. 
Le untttristiche coaun1 d11 dinrsi sistui unicl par■ath di supporre 
che r..Cacco r.pprtsent.i lo slidio foss1h di Fr.a.sus 1 dove i aecuniui 
sp•10~1nirtic1 Jrg.iti .a.JI.a. riuliU di .a.cque solhto-dcrur.tir sono incor.a 
it!. i vi. 

HYDROTHERMALLY-GENERATED ICARST IN ROMANIA 

~h• t,ra. "byd?ot?:ier:ial" 1, u,ed he:t• u.nd..!r it, aeolo~iul 
moallina i.e. poet-u11'l8ti~ dociein circulated by hot oolutione ( 
above 1 X>0 .J ). Several eono id'lratione on karatoseneeio within 

th~• do:uin are pr,,entad, baeed on the diecovery of euch k&l'et 
teaturee in 'nol't!:tern Rounie. 

SUl' un karet d' o:igine hydrothermal• en Rowa.■nie 

Le tar.:a.e de tihydrotbezMl" eet employ, ioi dane 10n acc•P

Uon a,010111que , o•eot-~-dire qu'il dodgne un domein• po•-•-
tique circule par deo eolutione bouillantu (au-doeeue de 1 00°c). 

On pr9'nte quelquee coneid81"at i one eur la k:areto&enl,ee dan, un 
tel domain•, ~ pal'til' de la d9couverte de pal'eille, form.ea de 
kar,t dane le nord de la Roll:Minie. 
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PALEOPHREATIC HYDROTHERMAL KARST STRUCTURES IN Zn-Pb SULFIDE DEPOSITS 

DZULJNSKI, Stanulaw - SASS-GUSTKI EWICZ. Nar1a 

:.!uch of the :n-Pb sulfi'1e ores bel?neimz t'> !.!it.sissippi Valll!y 
rype c1eposits is located in kerst cavities. The ores en1 their karat 

receptacles were pro1uce,, sync"lr?neously by hot z:ic.t.1Jl-~e1Jrin.1t solu

tions which spreed l-'3terally tt-irou,gh flat-l9iyinJ:t c9r!>'>nate rocks. 

Consequ~ntly, the ::u iner.)l i '?eii kerut structur~s are ?Jerltl inR-orienteil. 

r'hey inclurJe SP')n2ework- 90,:! l'>w-ce i 1 i OR.Cd t1Jbular aa verns JJntl 

c'>llapse !>recci.as. rhe c1Jverns an,j the interfraP""Dentsl voi1s in 

brl:!ccias ere fille" with sulfi"e precipit9tes F;h?wiOR ru?rp'1olo.1ties 

sirailrr t,, c~r!>c'ln1:1te ~peleothtras and, occasion11;1lly , with elastic 

inh:rnl)l se"ir1a:nls. T.-,e ore- bearinP '<'Jrst structures are associated 

-..•ith ..,.,11):-;:;tizAti'ln, recr,vstQlliz,tion JJnd replect::aent of csr:>on<Jte 

rocks by sulfi'1es. or Cf')Q~l')n occurrence is olso ~oiutional pulveri
zetion of c~r?>r.mate rocks. The t~inninp ,,r pu1verulent l6yers inilu

CE:d by settl inR l)f S'>lut ion91ly -Jinrninishe,, ,0-1:dns C?ntribute"3 to 

the format ion of subs itlence cevt:"rns ':\n1 !>reccir:1t ion. rhe ?verwhel

oimt mi-jority of 1t1int:reli~~1 k11rst features h.1Js been prod&Jced 
under phri;:9t ic 'Jnd shellow-pnreet ic c?n-J it ions. 

i.:s K..,<S·::; PAWOPIIRf..TI(.IU.:S J:.r 11ru,1or,~ D,.,u L::: G:13.:..:WrJ Pt>-;;n 
:iULFl,;,-tt,s 

:.:ajorit4 de .1tieemente Pb-...:n eultur4s qui appartiennent su type 

"~.!issiasipi Valley• eont lr.,cal ials '-'lens dee cavernea caretiouea. 
Les ~ise31ente et leure rfceptablee avaient titf t'onaife par dee so
lutions hydrothemalea mdtellifln·ea qui plnltraient en principe ho

rizontaleeent, le l otUZ des couches carbonot4eo. De cette raison 
lea et-ructurea karat iquee minfral isles sont orientt!ea contorat'?lcnt 
aux 1 its. Cettee structures lpon1t4!ea, vout4!ea baa ~t dtfveloppl•a 
horizontel~ent contiennent dea csvernes et des br,chee d•4ttondre

ment. Lea cavernea et lea ..-idea entre dee blocs et greins aont 
rempliea 1e pr4cipit4a aulturia 1 •une morpholO'lie qui resaea:ble aui 

stalactites et. etalegp:iitee carbonat4s et pei\foia aont reapliea 1'ea 

aldim:enta t'Jltritiquee intarnes. Lea structures karetiquea avec dee 
mt!taux sulfur,s sont li.!ea la la min4ralisation, rlcristaliaation 
et le reaplac•&nt dee rochea carbonat,ea par dee sultures. Aaaez 

ao..ivent lea rochea carbonetd'ea sont pulvcris4~s per 11:ia solutions 
hydrothermeles. La dllllinution de l "d'paiaaeur 1es roche& A cause du 

processua de la ;,-..1lveriintion ltait reeponaable d 1 4!ftondrement de ce
vernes et de cr4ation d€ !>rllche[;. La plupa-rt dee structurea karo

tiaues min,ralisles s'd'taicnt fo'!"mlea dens lea conditions phrd'atiques 
ou phrt!at i cu~s reu prot'on1es. 

0 r'Hl];POTEPMAJibHOM 3T AJICE HA IT03l];HHX CT AAH.5IAX P A3BHTH.5I ITEII{EP 
r'Hl];POCHCTEMhl KAIT-KYT AH 

HAll.31.lEB, B. A. • HA'1H■EBCKHA, ll- H. 

lotcC.neAoa........ noc11•N-MX .neT odH&PV-eHO "'tTO ,...PW 
rHAPOCMCT..... Kan-KyT&H ( xpedaT KyrKT&HrTay rlOA■epraJ"tMCi. 

cp ..... T.,.HO .. ,u1•HO ■OQAeAc:T• ... rMApOTepMa,....,,c pacT■opoa H4I. 
•ltPJl ... ,C :tT ... JC Ct,'K;T ..... 1 - noa■9Pra■a'IJICIII C T•x nop odeo~, 

odHapy.-... ..acpycTa.1,41,191 CTet-1 t<pHCTann .... K...,.U.HTA pamMepON AO " · !5 
M. C T...,..,aTYPoA c>epa:,oa ..... ,a lN-1:580.C • kpMCTAII,_. C....,.HO 
pacTaop ..... KOHA■+C.TOM • To~• OCTa■-4,CCA pen.<Toe 1-38 ,_ • Ha 
HM noeep,CMOCTM CII~ .... pacTaop ....... xc• cy,.eH.Aoe TO~ 20-:se 
-..cpOH • KpOMa Taro • Ha OTA•~ .... - y--.acTKA)C oa.tapy•..... Kopw H 
APYmM eJMOPMT• C t<pHCT&IIJI .... pactM9P0M AO 6 CM t T•KICe CHJ'll9HO 
pacTWop........ • Ha MX noaap11:HOCT11 ■CTpe"'faJOTC• •A........... KJ>HCTAIIJIW 
l"a~a p■3Mttp0M llO 11. S Nr4 • 

ll■•T•.ni.HOCT'- Taj>MA,.HW)C pacT■opoe TaKS■ npo-HJlacri. • 
H:IMe ......... X ■OAHO-M■xa .... "C■CKHX H odea,.HWX OTJ'tO•aHMR netlleP Ha >TH)C 
Y"4ACTtcax 1 a TaKSe tcop9HHWX H3■ec.TH9'K.P9 • flo HMM MOSHO Q&KIN'-IH~ t 
'-ITO rMAPOTepMa,.~ >Tan dwJI tcpaTKO■p•........... H ■JIM..... Ha 
MOpeol"IOrMM CAMHK n•.-p CMCT■MW He Ot<a::t&II 8 V'-4&CTI<aK net119P 
noA■epra■..,Mc• noc.ne rHAPOTepM&ni.HOro >Tana. otS•o~ , ■ca ■ro 

ClteAW Y .......... TO■et-ftol no.nHOCT ..... 

AllOUT THE HVDROTHERtW. STA8E ON Tl£ LATER PART 
OF EVOLUTION OF Tl£ OPP--COUTUNN CAVE SVST£11 

Th• lat .. t r ... arch- in th• c•v- of Cupp-Coutunn syst.
<Ku9lt.an9tou aount.alns> gave a ,. .. ult., that th••• cav .. ...,.. 
r•cently u.nd.,.- an lnflu.nc• of th....-.. 1 ... t.,.. •• Jn th• higher part 
of ay■t-, Nh■re no flooding was clnce thl•, an lncruatat.lon of 
wall• with large calcite cry•t•l• .... found. Th-• cryatala are up 
to e.s •· lar9e, and have the t__.,.,-at .u-e of cruatlflcation 
1N-1:se0c. The cryatala a.re dissolved by tie condena.atinQ wat.,
u.p to 1-38 -· thick, and cov.,.ed by a th.n fll ■ of sulfld-, 
that •voided thi ■ dissolution. Also, cruata and cry•tal ■ of 
fluorite ...,.. found . Th■ ■lze of the crystal• 1• up to 6 c■., 

t.helr aur-face la al ■o stron9ly dl ■■olved. Several cr-y•tal ■ of 
galenite up to a.!5 -- taro• ...,.. found on their- surface. 

Th• actt vi ty of th.,.■-1 ... tar■ al so ■ani f-tat- in the 
alt.ration• of the 11 ... tone and cave sec:U..,,t• in th ... part■ of 
cav-. StudyinQ of th••• alt.erations sh0111, that the thar .. 1 ■t&1.1• 
....,. shOf""t and did not Influence to the aorfol09y of the cav-. In 
the par-ta, Nhwe thttr• wa■ a floodlno aftar lt, all t.h• product.■ 

of th• t.httr■al activity are d .. tr-oyad. 

C/O ISOTOPIC COMPOSITION OF SUBAQUEOUS CALCITE SPAR DEPOSITS IN 
GUADALUPE CAVES, NEW MEXICO - IMPLICATIONS FOR A THERMAL WATER GENESIS 

euc~. Marcus J. 

Sca1enonee1ra1 calcite crystals, r-angng from , to 50 cm .,, te-ngth, are 
commonly tne first mineral precipitate hn.ng caves 1n tne Guaaa1upe t10un
ta1na. tn.t1a1 observations and ,sotOPtC data enable tnese catc,tes to be 
class1f,ea ,nto 3 groups. •spar- A• OCC\rS '" earlv isolated solut,onal vOlds 
up to 2 m 111 fengtn and '" ve,ns. botn DetOQ cross-cut Dy later cave oevek>P
ment. The,r 1sotope,c compos1t.on With l"espect to P08 ranQes froffl -ez to +21. 
for c,18o and -2:41. to +3Z for c,13c. 1sotop.ca11y l,Qht carbon reflects ff>Ut 
from nyorocart>Ons. Hycrocart>on inc:lus.ons are convnon. "Spar c• nas a rest-

~~~e~a~~~ ~ar:ot;:':,. ::;,~;•t:~ ::ch_6!e!0 •~!~nre~~i.::;. ~ ~ 
clearly postdates ma.JOr- cave development and prot>aorv prec-,.uted ., sso
lated pools of '°present daV- mete<>r'1C wat~. "Sp.- e• coq,Seterv Ines some 
of tne majOr" caves and m 1sotop,ca1rv <Sat.let: 4180 ana c,t3c ranoe fr-om 
-15Z to -oz MKI -31. to +3X respectively. CarbOn 1sotop,c COfflPOSit.on re
flects eQVilit>ratt0n of paJeooroundwater b1c11r-bonate w1tn bedrock.. Tne 
oxygen ,sotoptC compos1t1on ,a most easily explained by prectP1t.at,on .n 
thermal water. •Spar- e• precc>ttat,on enau1ng maJOr cave oevelOpment and 
prec-edtng the lowerlOQ of the water table suggests a POSs«>le ny<rothenftal 
origin for these caves. ContinUing geochem.cal stu&es are a.ne<1 at .oen
t,fy,ng •nydrother-ma1• calcites. 

Coaposltion isotop1que en carbone et ozyg•ne de d,pata cal
ca1rse sous-aar1ns dans les cavernes de Gua.daloupe (New Ne1: i
co>: 11npli.cations pour la. g6ntse des eaux theratquea. 
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Les cristaux de calcite de forae scal6notdre d'une 
10n0ueur de l 6 50 ca, sont habituelleaent les pre■iers 
a1neraux recouvrant les gr-ottes des ■ontagnes de Guadaloupe 
f New Mex 1co J. Les pre•i•r-es obser-va tions et les donn6es 
1sot.op1ques per■ettent de classer les calcites en 3 groupea. 
Le qroupe A est pr6sent dans les espaces de 2 • ou aoin.a de 
lonqueur. 1.sol6s d'une solution et dans les veinea. Dana lea 
aeux et.ant travers•s par le d6veloppeant ult6rieure de caver-

:~; ~~~ c::~:1t:~~ :so!~:!q:u~PO!lJ~~r~: ~:~~~e;a r::~::; 
uocoo1oues en caroone representent un apport en bydroc&r
oone. ues 1nc.tus1ons o•hydrocarbones sont choses co-une•. 
Le qroupe l.. passeae oes valeurs 1s0t:opiques qui se retrouve 
restre1n't.ea oans 1es l1a1.tes du groupe A: lea valeura pour 
o 1bu et. o 1Jc sont oe -8 It. -6Jl. et. de -6 6 -u1., reapective
■ent. L..e qroupe t.: a et, d6pos6 a.pr•• le d•veloppeant aajeure 
aes cavernes et. a •t• probable■nt pr,cipit, • parttr de 
0ass1.ns 1so1es a•eau de pr6cipitationa (des teap■ pr6sent•>· 

~t g:::~:p~q~==~~re d~:~!!~:~~!s la. var!:~:r:a::· 6Yl~e~~e:11~ 
varient entre -15 et -111'. et ent.re -3 et +31'., r-espect1ve
aent.. La coapoaitton isotoptque du carbone repr6aeote 1 ••
qu1110re entre le bicarbonate d'eauz pal6o-•oute.rrainea et la 
roche-a,re. La coapoaittoo iaotopique de l'ozyglne eat le 
plus a1s6aent expliqu6e par la pr6cip1tat1on d•ea.uz tber
■ales. La. pr6ci'pttatlon de B qui suit le d6veloppeaen.t. de la 
aa1orl t.6 des cavernea et pr6ctde l'abais■eanet da nive.au ~ 
l 'ea.u sugglre une ortgine poaaibleaent bydrotheraique pour 
ces cavernes. t.,• identification de calcaire hydrotber■tque 
continue. d'tt.re le aujet de rechercbe 96ocbiaiquea . 



ST ABLE ISOTOPE STUDIES OF SUBAQUEOUS CALCITE DEPOSITS FROM THERMAL 

WATER CAVES 

FORD, De-rel<. 

Th• .s18o and a13c ■ign,1lure■ of ■ubaqueoue and pool surface calcite deposit■ have 
been s tudied ln relict c•vn o f Budapeet and of the Black. Hllh, South Dakota. TheH 
caves are b•l ieved lo h•v• been excavated by lher■al water■ or ■txed (therNl/ 
ael•orlc) 1talera. nh ■u,go■ttlon 1a ■upporlt-d by the ■table isotope result. . On a 
standard plot of 6 C v 6 0 with respect to PDB dl Bh,ck Hlll■ pool f~d aubaqueou1 

;:~:ltt:r• :!:~ ':,~~i"i'&;_•1iolnhl~•f !:::o!Y l~h•-~:;o~!~~:~~:~.~! ~od-c8l t~ 6 bo~• •nte-.13 .. ~~ 
reported holepdng1 tr.werttne■ in North Aaerlca also plot within ll. There are 
syateaall«;- and regional varh,tiona of ■tanature■ within •the box", For exa■ple, 
boxwork calcite■ of Wind Cave are alway■ aore depleted than calcite spar •h•eta in 
Jewel Cne, 50 \.• diatant in the Black Htlh, Outaide of •th• box• wall roc\.e are 
found lo be lsotoptc .. lly altered tow.rirds it, and conventional st.iactite and 

;~:::~1
::po~~~~i~\~~1•:y :r:1::::r dd•::tetttdont~~.a\1~ ~~l lh:l1/c°dt:•:!r1~~:d •~=P~~l:; 

even • 4S wrl PDB. V.allroc\.s ary .altered in accordance wllh thi s trend. Thi5 u1,uaual 
behaviour •aY be altdb11le'1 to 'r. enrlchaenl during an e4r}y, closed •Y•l••• pedod 
of volcanic fluid inv,1sion that preceded excav,1lton of lh• c.aves ln the ho■t r oe\.. 

Les ~tudes des Isotopes stables des accuraulatlons sous-marin de 
ca I c I te de I es gouffres forme par I· eau therma I. 

Les signeturPs de olBQ e t ol3c des accuraulations de calcite 
sur la s1Jrf.Jce et sous l'e.tu des basslns ont ete etudie dans les 

gouffre<.. rel i'-1ues de Budupe<';t et de les Black HI I ls, 5outh 
0.:1kotd. On crolt 11ue les gouffres ont ete creuse par les eaux 
tl,erraals ou les eJux mllange (thermal/pr~clpltatlon). Cette 
suppos it I on est sout erie nar I es r esu 1 ts des Isotopes stab I es. Sur 
un pl.tn norraal de 613c v. 6180 {POBI tout les calcalres de bassln 
et sous-marin sont emp1dce ddns un region dellmit'e par Jes 
coordonnees -l a -RI 613c et -13 a >-201. o•Bo. Cette region est 
"la bo1te de calcite hyorothermlque": toutes les trctvertines 
des sources chaudes rcportf de North A11erlca aussl sont emplac~ 
dans cette zone. I I y J des vdrldtlons systematlques et 
r~glonales des ~ignatur e s <Jans ,.la bo1te•. Par example, les 
calcoires "boxwork" de Wind Cave sont toujours plus epuls~ que 
les feul Iles cJe calcalre crystal I ine de Jewel Cave. a !>Ok111 de 
dist.mc-e dans les 81Jck HIiis. En dehors de "la bo'fte• Jes roches 
du niur, et ctu~sl les stalagtttes et '5talagR1ltes conventlonnales. 
sont niodlfle lsotopl~uement vers "la bofte,". A Budapest le~ 
c,Ccumu I at Ions soupconne therm I que montent une ep i usent sembab I e a 
l80 mats 13c est enrichie h 01. ou meme a ♦ 41. IPOBI. Les roches du 
mur sont 110difie confor11(.ment ~ cette tendance. Cette condulte 
extraordfnalre p~ut etre attrlbue a l'enrlchlement de 13c pendant 
une periode pric~ndent, avec un syst~me enclosf, d'lnvaslon des 
fluldes volcaniques qui ai precede I 'excavation de les gouffres 
oans le roche hdte. 

PALEO KARST AND THE NEOGENE P ALEOGEOGRAPHY OF POLAND 

i::ro.·ee jelts in the ifaoce:it r-ale:~to,3I'a;hj• ·,-;oz-~ c!ist:L-:.3uisbed 

t, the :,.orth of the C:.rpatl:ia::s: /1/ the Ca.rpthian ;>ore6sei:, fillee. 

~1th t':.iok ue.rine deposits 1 /2i the: !...et::i-Carp~tbien Arch of prc-i:e

ogene outoropt containicc nuocrcus &ar~t sites of vertebrate f0c

s!.l.o 1 /3/ the Ceot.r~l Ew:-opce.o Loulo.nC: co-ver~l. ,,ith broYTn ooc.l-beo.

rin: Cepo&its ane Foznrui Cley Foroation. ~he reviG~tn of HecG9ne 

c'tratigraph;;, sho1m t hct : /1,' the sec.iot::tstion of cla;.,ey 6.epositc 

i.!l the Car;;;at~ien Forec!oei: e:~is'\ieci till the 'j'.l;:,rtoni~ /=Par.onio.n/, 

/2/ kno1•.n sites of vertebrate fossils on ;_eta--Oar;,athian Arch be

lo11ec onl;/ to the zonec LJT 4-7 and 14-171 i":,/ nu:nerous traces of 

the c:arine ond coal4learin{; W.oocce 11ithin the -eta--Oarpathian 

Arch1 /4/ the ~edi:neutetion of the l'oznai. ::.>cruation bei,;un in the 

Lo..,er 3adenian. Thu:; , th< Olar inc U.cceLe >f tbc Carpathiar. Fore

,eep passed to the north into coastal plain /Foznwi FcruatioL/ 

and aluvilll plain /coal4learin,;/ (.eposits an6 once covered l.leta

Carpbthian Arch. The L.essinian criaia stopped this sedimentation 

and caused: /1/ strong erosion of i;eogece deposits 1 /2/ exhw.,ation 

of pre-Ba,enian karst relief of the .:eta--Oarpatbian Arch; /~/ de

~cl,p:aent of red residual deposits and broad iaigration to the 

EuroJ)<I of cteppe ar..d even desert inhabitants /Gerbillinee , !l.1!!1-

APEBH11:i lliCT V. nA.liBvr.-:orPAOl.n iiJi()I"i,HA no,lbWI\ 

ri!A33i<, 91,1 /fiom,!Ja/ 

i> naJieoreorpa,j/KH Heoretta no:u,mH , ceBepttee OT i<a;ma\' BYA8-

nR~CR '!'pH nonoc1,1: /I/ npe,11wpnaToK11~ nporH<l aanonHell!Wll 110;;-

HYIIH 11opc1<111rn r n1rna 1111, /2/ M6'l'QKIIPna'l'CKll'1 B8JI C o<lHQl!6HIIRIIH 

AOHeoreKOBYX nopO'A ~ 11.HOrMU'A Hax:O~Ka.WM MCKOnaewa: noaBOHOIIHWC 

B KIIPCTOBYX ipopuax, /3/ Cpe,llHMBpone~CKIIR HH3118HHOCTI> IlOKJ)l,l'l'Q 

<lypoyrom,lllllll! OTJIOJl6HHRWI H Il03HQIIJ,CKOil CBll'l'OII rllllH, P6B113llll 

cTpaTHrpaq;HH 11eore11a noKaaana ll'l'O: /I/ 008JIKl:lll8 KOIIJl6HH6 rn1rn 

B npe11KapnaTCKIIII nporH<le npo.OIIBaJIOCb JI() 'l'OPTOHCKOrO /=ll8.IIOH

CKOro/ Rpyca, /2/ HaxOAKII noaBOHO'l!IHX B n pe11enax ue'!'a1111pna'l'cKoro 

Balla npHHQAJ18!18T '1'0111,KO K SOHB.11 ;iri 4-7 H 14-17, /J/ CJl6.llbl MOPCKl!X 

H 6ypoyr oru,l!l,[J( OTJIOKCHHH B npe11enax 116TaK8pna'lCKOro B8Jla, / 4/ 

OC8JIKOHSKOM6HH8 Il03H8HhCKIIX rnHH HaqaJIOCb C Hll><H8ro <la;\8HHR. 

TaKHw o6paaou, 11opcK11e ornosemrn npe;u<apna-rc1<0ro npor11<la nepexo1111-

nH K ceBepy B OTJI01i8Hl!R npH6p8!!HOR H QJIJU)BHR/lbHOil paBHHH II nepe-

KpliB!lliH 11eTaK8pna'ZCKIIM BBJI, i;eCCIIHCiatil KJ)l13HC npopBBJI 3'1'0 OC8JtKO

HaKOnn6HH8 II Bl,13B8JI : CIIJlbl!Yll apo3Hll H80reHa, 3Kcryll81.\Hil ;1106QAeH

cKOro 1111pctororo llaJIAma,vra 11eTaK8pna'l'cKOro B8Jla, J,aSBHTHe KJlRCH0-

1.\BeTHOR KOPY BYBeTPIIBaHII/I II lllllllll'P81.\~I) AO LBpOill,i CTSnHoll II nony

nyCTWIHOII ..,ayH1,1 ll03B0HO'lHYX, 

FLUVIAL KARST DEVELOPMENT IN THE HUMID TROPICS 

MILLER. Thomas 

Hi Qh ra i nfall vol u,.e and 1ntens1ty profoundly tnCYRase fluv1.al 
develop .. ent on humid tropical karst surfaces. M•Jor rivers 
integr•ted on insoluble rocks cOfflmonly cut through these karsts 
analysis of several sites 1n Belize and Puerto Ri co show that linear 
pen11ttrat1on of c•ptured streams t s pri1nar 1ly related to their 
catchra.nt a raa. A progra,. of analysis of che11i cal composition of 
surface d•pos1ts 1n all karsts of Belize de111onst,.ates their likely 
or1g1n a!!i fluv1•l deposits ff'om ne19hbor1ng non-carbon•te rocks. 
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ESTIMATION OF VELOCITIES FOR TRACER EXPERIMENTS 

SAR VA RY, I s t van 

i'J-.e result.;: of e.xauination of n:1!:trous tracer 

E:<_..,eri:..e~ts o.:-e cs;iven i:, the ;laper. It s~eus t .. ~t in 

ca.se o! linear conr..ectior,s ti',e leni;th of trajector y 

is essential in 6ete!':Ji:-iine;: ti1~ lic:its of velocity . 

~:en tit~ ;::..ir.t of o!Jzerv2ti:>r. 1~ a suOtl.er.1al s;,ring 
tte velociti,;s £-TE _,uch sc;:i!.ler. In an envirvnruent 

•,,;~tr.vat Ce-;er.!!iced trajectories --t'.)orl)us : .. e:!ia, 

co.!fi;1tC: a.::-11 fers -- t!,e tracer 1 ~ terial is Uic r;er

se<.. i."l. tte vicinit.; of tl.e injecticn ;icir,t ond oic:

.a~es very s:o\lly in a i.:.roac! t:ave to·-,c.r.:~ ti.e vi.~er

'-'<.tion _;J::)!.ats , ·,,fr,cre or.ly a )l.rt .:,f it r:u. te ..:.etected . 

It is :1eces!"a::y to O!'Lani:e t!!e c:.=er.-ation i;i a 
.,.ay t!iat r..iniau:.i 12 s~-yles' 02t2. c"ulc le utili::.1:-.i !:o 

letcr ,it:!1::'tbt conce:1·;;1 a tiori- ,:1..r..-e . 

ESTIMATION D:::S VIZESSES POUR LES ESSAIS DE COLORATIOJI 

3n a:lal:,.::;~r~t un t,.r.;a.uL:. no1.:·ure C: ' esfais, e..:.5cutes 

2.u uoyen de traceurs, ur. ;.ewt 1:"&ti,1,er :es li:ni~es ae 

.,.,.,_ ·,·it~:;se ;i.r :a.que!le le cu:or:uit r,ro,_,re-.::.:.e !;ans le 

;:!i:!. i eu soute1 r.l!::. . Il ~e.:.:ble 1.1e c.~?:s le -.;CS .:ies c"r:.

r.e.<ionb li:1J~ires c ' e:t A.a lor.ei...eur u.e l:! trajectol!·e 

c_Ji joue u11 1'0le C..f.:islf lans la 6J!"1=:..·,.,i1~:,tior. ~~s 

vitesse3 . Quw.d le point ci ' a1·r1vee c:st w,c ~curce ther-
. ile les viu,stes sont ".>eaucoup pl·.is faibles, rans 

an ::;ilieu sar.!; 'traject~i:-es C:-!fi1:es (fora0 es , etc,) 

le traceur se C.1s;,erse Ue.ns un uuac.e <!iffus et seule

n:.ent un partie <!u color 2.nt arrive au poi nts d'observation 
c~no u.., courant cxtrewf;n..ant lente . 

A ;,artir cie l ' esti:..ation ;>r~al&.ble les vitesses 

il faut ore:.21.ieer les oOservation ;.ue 13 ·n.riation de la 

e:"ncentI atio:t puisse ihre C.e:a,inee g.u ::,ini:nuo en ".l t ilisant 

~es donnees oe 12 pre levett:ents . 

KARSTOGENIC PECULIARITIES OF THE KARST STRUCTURES IN THE LIME 
MASSIVE OF THE REGION OF V AIK OF THE ARMENIAN S.S.R. 

SHAHI NYAN. Sam ve- l M. - OEYORGYAN, A rrarn A . 

7he "'or:1.a:::ion of the un,l ,..:rr;.1: oun•1 !· 1, r c:.;..s.:.ons iH tr.-. 1.1.r.c: 
:rassive of Vaik ha~ been essentially rletermined unrler the 
inrluence of the SMall and big tectonic frnctures , chaps anrl 
tPctonic strur:tures. At the i:tamc t;irne the tectonic fractures 
have rlete:rnined the direction of thP unrfergrount1 "-"ater st.reams .. 

l'hP. raisin~ of th'? central part or the karst massive of 
Vaik has been certainly caused by the int.rusion. The intrusion 
one~ hart been the main source or an abundent hydroth1c"rmic 
supply or thl' massive. 

Numerous tunnels carvert by the karst dynamic waters have 
been investigated in this karst massive. They are situated 
along thP. rlirection o f the tectonic seconrtary structures and 
are wi tn~ssi ng that the formers havo. once had been abunrlently 
provirterl Wl th water. 

The absence of a water coll c-cting basin anri the bygone 
abunrtency of thP. karstogcni c rlynamic waters rnake it necassary 
to r>ork out a certain systerr: of genetic ractors takine; into 
account t he un<lergroun<l and ove rland tectonic constructions 
as uell as the hydrothermic dynamic waters which had had an 
imoortan'; function in the orir;in anri development of the under
g round and overland }:arst fores of this massive. 

KAPCTOf EHIIIE OCOBEH!llCTil KAPCTOIJlX CTPYKTYP 
113BEI:TlilKOBOl'O MACCIIBA llAID<A AP!MII-CKOI\ CCP 

Ha o6pa30BaHlHI H cf>opNl!pOBBHlrn n 0,113eMtl,IJ( nycT OT B BaAKCKON 113-

BeCTH/!KOBOM waCCHBe CY!I\eCTBeHHO noBJU\JIJIK NBJIJ,le II 60nbWHe TeKTOHH-

\leCKHe pa3nONhl , HapyweHl\JI H TeKTOHl\\leCKHe CTpyKTyp!,I , 8 TO :\te spe

NR TeKTOHl\\leCKHe ttap yweHIIJ! 80 NHOrOM onpe,11en11J111 ttarrpasneHI\R no,11-

3eNft,IX rny6HHft,IX 80,lltl,IJ( noTOKOB. 

Bo381,1WeH11e 4 e lfl'panbHOA 1.IBCTII BaRKCKOro K8pcTOBOrO 11acc11ea RB

nReTCR CJle,IICTBHeN Hlfl'PY3HBHOro BHe)1!)8Hl\J! H B c eoe epeNll 61,1110 061\Jib

ltiM HCTO'{HMKOM r'HJU)OT epM8JlbttiX BOAt 38nH88JXII.KX M8CCH8. B Ka pCTO

BON IIBCCHBe oono 113y,18HO NHO:lt8CT BO "eO,IIOHallOptl,IJ( Tpy6", pacnono

;\teHli,DC B,IIOnb no ttanpasnelll\O BTOPll\lli,DC TeKT OHl\\lecKHX ~enel! II CBH

,lleT enbCTByrxllHX O 6WJOW 061\JIHH KBpcTOBWC BOA, 

0TC)"rCTBHe 80,IIOCOOp Horo 6acceRtta II 6WJOe 061tJrne KBpcToreHli,DC 

,IIHH811HtleCKHX 80,11 C03,11BllT Heo6xo,111111ocTb B pa3pa60TKe onpe,11eneHHOR 

CI\CT eMhl q>aKT Opoe, y,11\Tl,IBW! H II0,1138Mft,18 , II Ha38Mft,18 T eKTOHll\leCKl\e 

cTpyi<Typ1,1 11, ttaKOHel.\, r11,11p0Tepwanbft,le BOJU,1, c1,1rpaew11e onpe,11eneH

HYll II BBlllHYJ) ponb B o6pa 3088Hllll H cf>opMl!pOBaHl\H 110,113eMtl,IJ( KBK II 

HB3ellft,IX ~apcTOBblX ~OP'A 3Toro MaCCI\B8, 

SPELEOGENESIS OF THE CA YES OF THE NULLARBOR PLAIN, AUSTRALIA 

J AMES, J . M, - ROGERS, P. • SPATE, A. P. 

The Nullarbor plain is one of the largest continuous exposed karst land$ in the 1M>rld 

...;th an area in u:ccss of 200,000 kml. The plain has a climate whkh varies from 

semi-arid in the south--.ut to hot desert in the north. In proportion to its area the 

kant is poor in ca,u. The aves that do exist arc cx-teMi,-c and large with two of the 

longest caves and the largest dumber in Austnlia. Some o f the eave systems arc almost 

entirely flooded with saline waters and CocklcbKldy Cave contains a world record a,-e 

dive of 6.2 km. The genesis or these ca,u has long been a subject of debate amongst 

speleologists. Since the first spe:lcotogieal upcditions to the Null.arbor aves in 19.57 

there has been an excellent record of eollabora1ion between cave uploren and scientific 

investiiaton. The 1988 Pannikin Plains Caving Diving Expedition hu continued this 

tradition and collected a large suite of rock, mincnl and water samples for anal)'Sis. 

This chemic.al sur\-C)' or one of the o:tensh-e flooded caves of 1he Nullairbor has provided 

a base .set or data for review and revision of the theories of spcleogen~ of these u,-cs. 

The p.aper will present the chemic.al diu from Pannitin Plain.s Cave together with similar 

data from other Nullarbor u,-cs. Gcologiul and geomorphological evidence ,;11 also be 

used to endorse the revised hn>othcsis. 
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ESPELE0G£NESIS DE LAS aJEV AS DEL LLANO DE NULLARBOR, AUSTRALIA 

El UlllO de NuUarbor es uno de tu mis grandes terrenos de karst 
e1puesto en el mundo coo un area mb que 200,000 km2. El UlllO tieoe 
una clima que varie entre medio-arido en el sudoe9le, a desietto caliente 
en el norte. En proporcion a su irea el karst es deficiente en cuevu Lu 
cuevas que eiit lan son e1ten,os y grandes oon dos de Ju cuevu mb 
Jaraas y ta sala m1s grande en AustnliL Unos de Jos sistemu de cuevu 
son casi totalmente inundadas con aauu salinas y Cod::elbiddy Cave 
cooliene el es~Jeobuceo mb tarao del mundo de 6.2 km. La genesis de 
ettu cuevu ba tido un uunto de diecution entre etpeleologot. Detde lot 
primerot eipedicionea etpeleologicat a Ju cuevaa del NuUarbor en I 957 
ba eiislido un estado e1celente de ex>mmunicaci6n entre espeleolo8os 
e1ploradorea y cientlficot. El eipediciOn es~Jeobuceo a Pan.ni.l:in Plaint 
Cave en J 988 ba seguido esta tradiciOn y re<:o11ido un amplio wrte de 
muestru de rocu, minerales y aguu para anllitit . Este eiamen eiten,o 
de dalot qulmicos de una de las targ11 cuevas inundad11 del NuUarbor ba 
dado un bue de datos para revision y refundimlento de las teorl11 de 
eapeleogenesis de esw cuev11. Este informe pretente lot datot qulmiex>t 
de Pannwn Plains Cave con datos semejantet de otrat cuev11 del 
NuUarbor. Se prnente tamblen pruebu geolOgicas y geomorfotogicu 
para apoyar esta bipotesit refundida. 



THE WIND'S CA VERN GENESIS 
DIE GENESE DER lHNOGROTTE 

VA.ROA, Laszl o - NAGY, Utvan - DAZS A. I Ulla 

The lflnd's Cavern la s ituated In the North-lfest of the 

Pldur11 Craiulul Mountalne , nea r the •lnlng place of Sunculuo . At 

the present ■o■ent It la tho cavern wl th the wldast develop■ent In 

Ro■ani■, the au■ of the known galleries reaching the value of 40 k■. 

Ole lflndgrotte beflndet slch 1■ Nord-lfeaten des Pldurea Cralu

lui Gebirges, in der Niihe van der betgbaullchen Ortschaft Sunculu~. 

Gegenwiirtlg lat die lflndgrotte die Grotto ■lt der grosaten Entwlcklung 

ln Ru■lnleni die Anzehl der bek■nnten Strecken re1cht •o Ka. 

The paper begins with the presentation of the geological, tec

tonic al and hydrogeologlc1l conditions In the ore■ where the ■ultl

atoreyed galleries aysta■ In the lflnd's Cavern developad. 
Further on ln the paper we preeent a pattern of the ■■in galle

ries for■1tlon 1 on level,. on baa la of ■ hybrid cavern tor■atlon thmry 

In • phrHtlC regl■• - which ■Hna an Interference of the batl- and 

eplphrutlc theorlas - also Influenced by the aplroganetlc erection 

Ole Arbelt beglnnt ■it dar Oantellung der geologlschen, tek

ton1schen, hydrog1ologl1ch1n Bedingungen d■s Entwlcklungs•lllleus 
dH vlelatuflgen Streckensyste■s dor Wlndgrotte. Wolter wlrd eln 

Muster fur die Entstehung der Hauptatrecken dargeatellt - auf Horl

zonten - aufgrund etner hybriden Theorie d■r Hohlrau■sentstehung l• 

phreatiachen 8edlngung■fl, wodurch eigentllch ■lne lnterferenz der 
batl- und eplphrHtlechen Thearlan durchgefuhrt wlrd und die ouch 

von dar eplrogenetlachen Schlchterhebung du Kllkatelngeblrges beeln

fluaat wlrd. 

of th• ll■y ■aaslf. 
The paper alao accounts tor the vertical gallerlea on basis 

of tho fault bracclu corrosion fro■ the Inferior to the auperlor 

leve la, functioning for a long tl•• as a presaura balancer 1nd a ■inor 

1nd ■lddle dralnaga overflow of th• vast gallery ayate■. 

Dia Arbelt bHchralbt ouch die Queratrecken aufgrund der 

Breacheapaltekorroalon von der Unetr- zu den Oberhorlzonten, die 

lange Zelt ala Gablrgadruckausglelcher und Uberlauf der unteren und 

al ttleren Abwlaaeruna des Streckensyat••• wt rkten. 

The paper ends by a balance of the cavern endocarst potential, 

concluding that th• ayah■ ■■y develop to 70 k■• 

01• Arbel t achlleHt ■It elner 81lanzrechnung du endokeratl
schen Grottepcantlala und aleht elne Entwlcklung dleaea Syate■s bis 

zu■ 70 K■ voraua. 

MORPHOLOGICAL CLASSIFICATION OF DISSOLUTIONAL CAVE SYSTEMS 

FORD, Derek 

ol.&solutlcral cave systam are clefln<d as systaa of cx,mected dlsaolutialal 
ca-dUlts S-15 m or great.er in dlaEt.er, exteRi1rg betlleen water ~ points Md 
wq,ut points. ~tely 801 of explored caw aystas ""' devel.q,ad by ■-taorlc 
waters 1n unconfined clrwletiai; - are tetan "<DIOl CAVES". 'lhair plan 
pattenw are dlvidad into fQlr ostegorl,_. (1) single n-p,t type; (2) lllltiple D"p1tS 
in a Rank (or llolloch) type; ()) lllltirank (or _, cave) type; (4) Restr1cts1 
n-p,t type. 'lhair davelqaa,t in dopth lrcl\DOS bathyplreetic, ■ultilcq,, ideal 
watertable, Md loop-vatertable t:ypoe, plus dr,Ndcwn Md lnvasla-. ,,_ aM>a- cave 
profile& my be gnd9j by ~ Md pamgenesls, Md cave plam are oc,,pllcated 
by addl.tian of flOO<Mt.er mzei;. Moat great caves display ■ultiple Ii'"""" ("levels")• 

19,Z]! O.VES N.i IWlAL nmx=nal OIVES my be created - then! is oonfln<d 
clrc:ulatian of weteodc water& or such ..,tera are injected into the kiu"St stratuo fu:a 

a~~"'&.: :.-._ted by waters mrldla:1 by e><halative ~- 'lllere 
are thrM d1stinct a:,rp,ologl,.. (1) the -,,,nlltg t.....lll<e (or Sa~) type; 
(2) t><HillDenslonal mazes at an ~clwe or ..,tertat,le; (3) ~ional mazes 
exterdlrq ~ the l<arst strata. llatera -.y al90 be enrldla:1 in H;iS t'r<a boainal 
fluids. lkDlnanCe of H;iS pro;u:,es a dlal,ber (Olrl.sbad Caverra) type of cave -,,ere 
cotldising in meteoric waters oc,rurs, ard gallery (gypaa-n,plaoonent) ClMlS ,nm, -
gas Is released Into the at:m:,sp,ere in ftseures. 

<Xll\S'DIL KIXD1G za<E CAVES ln::lude those develq,ed at - halocline ard at -
freshwater table. 'Ibey develop ally in ywrg, dlagenetically !Jrmat:ure, roclcs of hi(#> 

porosity. 

L1ass1t:1cat.1on aorono1oq1que Oes r•seauz de caverhes fora,a 
nar 01sso1ut1on. 

bes systlaes de cavernea tdlasolutlon> sont dtflnis 
comrM! oes syst.eaes de conduit.a relUs entre eux d'un dia••tre 
oe :>-l~•• ou ~lus. a•6tendant. entre 1 1 arr1v,e centrte) et la 
sortie oes points o•eau. A peu pr•s 8011 des cavernes explor6s 

sont tor••• par 1 1 6couleaent l ibre des eaux de prec1p1 ta
t 1ona . on lea appe l lent les cavernes coaaunes. Elles sont 
dlvie:ts en 4 categories : 11) type • entr6e unique; C2 ) type 
qraauel (rang J a entr6es ault1ples tHollock>; (3) type ■ultl
qraduel tHaaaoth Cave); (4) type l entrte restrelnte. Leur 
deve1oppeant en profondeur co■prend lea types bathyphr 6at1-
quea. a t>oucles •ultiples., au nlveau d'eau 1d,al 1 et aux 
cyoes de n1veau o •eau en bouc1e . en plus de l'affalsaeaent et 
1 1 1ntrus1on de vadoses des cavernea, Le profll des cavernes 
oeut ttre claastpar retrancne-nt et para96n•se1 et les plans 
de cavernea peuvent •tre plus co•ple:1es par 1 ' addltion de 
1at>yr1ntne 1nond1s. L.a. plupart des grandes cavernes d,■on
tren't 01us1eura pnaaea lniveau:1>, 

L..ea l&byr 1.n~nea t aaze cave> ct lea cavern•• de bas• 
\Dr1aaire) oeuvent. etre cr,es oU 11 y a une circulation res
tre1nte oes eaux oe pr•c1p1tation ou so1t que des eaux se 
sonc 1nt11t.rees dens lea strates du karat. • par tir d'un 
aoueouc aranu1a1re tcoa11e le qr•sJ. De telles cavernes sont 
rares. 

L.a. 01uoar t. oes cavern•• hydrotner a lque& sont cr6es par 
oes eaua: enr 1cn1e11 par 1e o•gaqeunt de co2 , 11 existe J 
r1.orono1001es 01st1nctes: l 1 J 1e type arbre-ascendant (Sator
Koous:zta 1; ,~, "a1er1e • l-d1aen slona au n1veau d'un a
ou1c1uae ou ae 1•eau; lJJ ga1er1es 6 J-d1aenslons s'6tendant 
a travera 1a strat.e au Karst. l..es eaux peuvent aussl ttre 
enr1cn1ea oe tt.i:; a part1r de uuidea provenant de bassins. 
une t:ort.e concentrat1on en Ha:~ produ1t une cav1t6 (caverne 
Lar1soadJ ou 1 •ox1oat.ion aes eaux de prtc1pltatlon se produit 
et oea ga1er1.s \ reapl aceaent du gypsu•> ol) les gas sont 
retaches aans l ' at■osphtre par des tlssures. 

1...es cavernes de la zone de a6lange c6tUre co■prennent 
ce11es 06ve100pees au niveau de la halocine et au nlveau des 
e aux lacust.r1nes. Elles s e d•veloppent seuleaent dams de 
1eunes roches tres poreuses et diag,nttlque..ent taaatures. 

HYDROLOGY AND HYDROCHEMISTRY OF A DOLOMITE KARST IN PERMAFROST 
TERRAIN IN THE NORMAN REGION, N.W.T., CANADA 

HAMILTON, Ja111.e, P . 

t Ar-.t. f=eatur-es ar'1! wt deso,.eao t n the Norm"n Peg1 on of tr,£: 
t1 .w. T. p,· lt?IAt"l \y developed on the Lower- Devonian &ea,· F=roc~ 
Forfflat.1on, a dolorr.1t.1c solut.1on br-ecc1~ . Su,-face d,·a1•,dge 
,n tht!i ,u·ea l!i poo,.\y 1nteg,·ated wtth nu,r,er-ous stnl. 1n9 
St.f"e,1ms <Jnd ponds. sedSOl"l&lly flooded dep,·ess1or,s, ano 
so,·1ngs. Jnf1Jt,·at1on 1nto the subsur-face ts 1mpeoeo by the 
p,et.•nce of pe.-i,,i,1,i',ost, howe-.e, obser-vat.1ons tndtcc\t.B tn-.t 
Yl!lcha.,ge into the aq1.11 ♦ e,· th,·ough OOltnes ts 519n1f1cant. 
4ya.-o1og1cal , nyd.-ocne"'llca1 ano oi,ygen-l8 dat.a 1nd1cate t.he 
fflt,JO• 1ty of sir,'-1n9 wate.-s t.r'avel via the ,;elat1vely shallow 
oath""ays of trie epp,a,.-st w1tn so,re wate.-s c1,·culat1ng to 
g,·eate, :,eptt"s . Wate1·s moving by t.he5ie , ap1d ep1l-ann 
,·out.e'S a.-e cna.-acte.-1zed b·i .-elat1vely low concent..-at1ons of 
c-'tlCtuffl, ",agnestufl"I and 01ca, bOnat.e. Ovtflow fyom l"laJo• 
SP"t'"gs ~,e -.ao ,·e concent,-ated ano also contain sulphate. 
soa1u1T· and cnio•·1de ,esult1ng ~.-orrt deep solulton <sub.-0s1or,> 
o -- t.ne e~ ➔co.-1t1c st•~ta oft.he Saltre P,.,,er lCatnb,.tan> and 
f,ee11, Poe~ ro,mc1t1ons 0 Thts collap5ie ano otnna,cle ~a.-st has 
oee,., alt.e.-ea t:,-, glact,:).t1on and 1s cl•ss1f1ed as a glac1ally 

.,.~o:&1ed f1 ,.111o~a,·st . 
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Hyoro1og1e et hydrochia1e d'un karat de dolo■ie de la rtgion 
Hor•an du peraafrost1 T.H.0.1 Canada. 

Les Jtars't sont trts r•pandus dans la r,glon Noraan des 
1·.N.U, 1 0r1nc1pale■ent au n1veau de la for11atlon de Beat'" Rock 
toeaut cu utvon1en>~ un breccia tora,e A partir d'une solu
c1on 001oa1t1aue. Le ara1nage de surface dans cette r6gion 
est oauvreaent aelanqt a de noabreux bassins. ruis&eaux1 
0•oress1ons 1nondets saisonn1•reaent.et sources d'eaux. L' in
t:ittrat.1on sous la surtace l!St retard,par la pr,aence du 
oeraatro&t, cependant des observatlons lndlquent qu'un r e-

~~~~i~~n~s d~~nn:::11:;::01!91:~=~~rs h~::o~~!!~::e:st e: 1:YA~ 
1na1.quent. oue la aa1or1c• des eaux d't.coule■ent voyage par 
ces cnea 1ns relat1veaent peu protonds de 1 '6pikarst avec de& 
eaux c1rco1ant plus protond6aent. Les eaua: circulants dans 
1 1 •p1Karst par cea rap1des cberains sont caract,r is6s par de 
re1at1veaent t>asses concentrations de calciua, aagn6siua et 
bicarbonate. L'6couleaent de la aajorit6 des sources est plus 
concentr6 et contient en plus des sulfates, du sodium et 
cn1or1te r•sultant de la •tse en solution (sous➔rosion) de 
1a strate tva.poritiqu.e de la rlvUre Saline (caabrlen) et des 
toraation s de Bear Rock. Ce karst d'effondreaent et de pina
c.le ont 6t6 reaanU par l 'alre glact•re et est class, co■ae 
•t.ant un fluv1okarst aod1t1• . 



EVIDENCE OF HYDROGEOLOGICAL SIGNIFICANCE OF SUBSURFACE ZONE FROM 
STUDY OF OXYGEN ISOTOPE COMPOSITION OF WATER (ARABI CA MASSIF, 
WESTERN CAUCASUS) 

k.LINCHOUt::, Alex■ 11<1er - JABLOkOVA, Na\aty 

ilydrogeological and corphogcnetical significance of subsurface 
(of subcutaneous, or epikarstic) zone of autosenic karst massives 
was sho1m in some works (Kliochouk,19&;1,1987; 7/illia:ns,198;,).This 
is a zone of high jointing and 11ater perueability; beneath it the 
main vadose zone is situated permeability of \1hicb is determined 

by large joint and faults (karst shafts) . Stora!,e of percolating 

water occurs in this sone . Leakade froo it sustains shaft base

flow in the vadoae zone. 
Pleistocene glaciations stroD1,ly influenced on karst develop

ment of the Arabica massif . 1:ature ,,ater absorbing apparatus of 

karst including of subsurface zone was destroyed by exaration. 
During postt;lacial stade restoration of subsurface zone and ka.rst 

landforms is proceeding. 
h'vidence of hydrogeological significance of the subsurface zo

ne <1as obtained from study of oxi,;en isotope composition of pre

sipitation and shaft flow. It is ascertained that rainfalls are 
not transfered into shaft flow at once out are stored in the sub
surface zone forcing out previously stored water and cau.si.Ag pul
se "wave" in shaft flow. Isotope composition of shaft .flow in 

August corresponds to sno11 meltwater stored during 1"1inter-bei;an

ning of summer period. 

GEOCHEMICAL EVOLUTION OF A CA VE STREAM 

VENI, George 

Multiple water samplings and geochemical analyses 
along a S .9 km long eegment of the aain Honoy Crook Cave 
(Texas, u.s.A.) cave stream were made to model how a cave 
stream evolves geochemically along its course. Samples 
were also obtained from the 11 primary tributaries feeding 
into that stream. Preliminary results show increasing 
alkalinity and atmospheric CO , ups tream into the c ave, 
with decreasing pH. CO and pH inversely increase and 
decrease in the sections of the s tream where waterfalls are 
present. The pH of tributaries is slightly above that of 
the main stream and is related to atmospheric CO . 
Tributaries with lower discharges generally have lower 
alkalinities, but not neceasarily so . Hore detailed 
analyses are currently being performed, and will be fully 
reported and interpreted. 

f!POij'!~EHIIE r•u:1>QrEOwor~'!E0{0.I 3HA'li1MOCT'~ 
3fl\lKAPCT030;i 30f!H 110 '!3Y'IE1Ulll !.f30TOTJHOro 

COCTA3A KHC-1101'0.llA B0.ll (MACX:'!B APAE"IKA, 
3A~A,l1Hi:l,l KA3KA3) 

38miaA rHJt.poreoxorH4ecKaA H wop!>oreHeTH4ecK8R pon npHnoeepx
HOCTHOA (noAn04BeHHOA, 30HKllPCTOBOK) 30HY 6BToreHHllX KllpcTOBYX 

M6CCHBOB noK638H6 B p,tAe padoT (KKHM4YK , I983, 1987; , 1983). 
:ho 30H6 BYCOKoa TpeaHHOBIITOCTH H BOAOnpoHHU88MOCTH; H111,e pacno
Jlllr88TCR OCHOBHIIR B8Jl03Hal! 30H8, npoHHU8eMOCTb KOTopoR onpeAeUe'l'

CR K PYIIHYMH ceK)'IIIHIIH TeKTOHH4eCKHMH Tpel{HH6MH (K8pcTOBYMH maxTII
MH) • B npHnoeepxHOCTHOR 30He npoHCXOAHT 38,llepaKa H H81COOJleHHe BOA. 
Hx C pa68TllB8HHe B HHIIHDD 30Hy odecne4HB68T das0B11II ■8XTHllR CTOK. 

Ha pasBKTHe mpcTa MIICCHBa ApadHita 60J1&moe BJIHJIHHe OK631ll!H 
nJ1eiCTOU8HOBlle OK8A8H8HHJI. lloA B03A8KCTBH8M K8AHHKOBO.I 3K36pailHH 
dYK )'llH4TOll8H 3pellYA BOAOnorJIO,.IIDQIHA annapaT ICllpcTa, BUD4al! npH
noeepXHOCTHYJ) SOHy. Ha noCH8AHIIKOBOM 3Tane <l>opcMpoB6K6Cb HOB8R 
npcnoeepXHOCTHal! 30H6, l!OCC'?ellaBJIHBIUCR BOAOnorJIOIIIUIIIKA annapaT. 

llOATBe!'lAOHKe rHJlpol'eOJIOl'M48CKHX <l>YMKUMA npimoBepxHOCTHoA 30-
HY OOJl)"IOHO ITP• H3)"18HHK KSOTOIIHOro COCT6B6 KHCKOpoAa BOA NeTeop
HYX OCIIJIKOB H 1116XTHOro CTOKa . 'lun8,llll~He OC8AKH He nepeBOAATCR 

cpasy B ■8XTHYII CTOK, 8 311Jl8Ia<IIB8J)TCR B npicnoeepxHOCTHoR SOHe.llpH 
3Tot4 OHM BIITeCHRDT pe11ee H111tonxeH1me BOAY, BllSYBIIR naBOAKOBllll 
nync B ■8XTHOM CTOKe. !ISOTOIIHllR COCTaB BOA 118XTHOro C1'01<11 B 6B
r ye Te COOTBeTCTB)'8T TIIJIIIM CH8r0BIIM BOAaM , HIIKOOK8HHllN 38 BpeNR 
BeceHHe-JleTttero cHeroTSRHHR. 

Hultiplo analisis geoquimicos a lo largo de un 5-9 km 
porcion del rio de Cueva Honey Creek (Texas, E.U.) fueron 
estudiado como un modelo del evolucion geoquimico de los 
rios de cuevas. Tambien analiais fueron eatudiado de 11 
tributarios primeroa del rio Honey Creek. Resultas 
preliminar demonatrar que con arriba el rio HCO Y CO del 
aire son aumentan, pero pH es disminuye. CO y pH aumentan 
y disminuyen en inverso donde es tan cascadas. El pH de los 
tributarios ea poco mayor que el rio primero, y es un 
factor del CO . Tributarios con menor flujo en general 
tienen menor HCO . Analiais con mas detalle son eetudiando 
ahorra, y estaran presentara en todo. 

COMPLEX WALL MICRORELIEF IN CA YES AND DEVELOPED TURBULENCE 

SERBAN, Nlh&l 

The deecirip,ion of a ocaplex Nll llic,ro,rellet fo,ra found ill 

l!Buda lGi hpua" On. (Alba Diabio&, Baania) i■ g1....,. It 1■ a 

uc,ro-ecallep bauing a gH■' deal of --11u ..Uepa, aa • •

con4-ordH Hliof. Thia to:1111 1■ e:q,laiDed a■ • etteo• et •11e 

denloped twibulenoe geneuhd b7 peculiu g11-••1 ef •lie o■w 

and of Ua a .. r flowa. ot a ■tail.a ccaplu: ton au tile .2.1!

il!!a .!!J.2lllla (Docunaul.4-n) daecirU..CS b7 Bogli (196'1) IMI• •t a 

■till annpla1Ded g11no■ia, 
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Lo a1c!o?6lief puittal dea grottef et la turbulence d6veloppfe 

On dfczit une tor• ocmpUn de lliczoz;liet pazietal troune 

dana la g:rotte "Buda 1G1 Papua" (Nputo■ent Alba, Boua■nie) qui 

eat conatit1Me pu ,_ -■ciro-.lwoll dont la concartt4e p,ro•nte 

pluaiouz■ llicro◄h6ol-■, •- dliet puietal de 4owd.w or

du. O.tte t- aat a,rpliq\Ma pu un eft'et de tuzbulan~ 4'n

lopph qui • conatitua dana dea oondition1 !JUticuUeroa de g6o

a6tzia d■ la condaita et du ■oun■ent da l'eau. Loa "Docua■ul-

4.an" d4czita1 pu llogli (J.984) aont do ■ f-3 co■pUxa1 tou• • 

f■it a.iailaiu1 dont la g4nhe n'a 4t• ooapzie juoqu'a p1ee•nt. 



FISSURED KARST WATERS OF CENTRAL KAZAKHSTAN 

ZHAPARl:HANOV, s. zn. 

Pi■-ured ltar•t water• or Celltral lta&al<hataa are to be 

tol1J1d 1a the thiclauu or heterogaaeoua carboaate to?'lllatiou 

ch&racteriud by fiemriag aad ltaratiag. Total thiclle•• of T;:,c1;.:Hiii0-1<SfJCTOE~e EOJttl ~:c:tTµ:J.11.bHCrO ~338XCTtl'.!a 

the depoaita nri•• betweea aca• hudnda aetera &D.d 2-2.5 thou- 'i'pe:!;;~HHO-KOIJC'i'O!::;o ;:c,r.1:- . -6n'i'!J~.f!.l-HOro iiaJoxcra1:o , P.pnypottem~ 

aaad aetere. ~ha7 are to be tr&ced ill Nparal• -••ifa of ala.oat K 'lCn:!l3M p,33HOpo1111ux 1-wp-OonaTaux o6pa3oaoa~:~ , ~apaK'lt?p:1~;:1:"!;i>..Cfi 

all aouataiaoue &ad hill,- tncta of territory occupyi.ag the area cnJtbHOf: T?~·'1.:l!l0=<.;'f0C'i'!:.iJ ~'. 3ll!~c~,c-:oaa:!nC<.;-;h:J . OCi~t!fl r,:c::u1oc'i"b Z'i'!t~ 

otaabout 700 thouaaad aqua.re ki.loaetera &ad fomiag 1a th• aa.1a 0Tnone1rn:~ !<G.!.•:CJ1ercH O'i' ~CCiH).rJ>n::x COTC!! .-1,c ::!-2, [ n;cnq Le'i'pcc . 

po■iti•• aad ••ldc:a aegative atructurea. ripocne:-:1:na:.;-;cn o:i:1 OTJtCJi.hHbl':,!:i 1:occ:.nu,i;! rn:.t.iTa co ncex ropncTu~ n 

PiHUNd ltarat .. tera ciroul&tiag, Oil th• whole, 1a ditte- 1'.CJJKOCOIIO'IJIIIKOBUX yqacnax Tcp;:u:TOplill , 33lllii,18llil\el: fi,10:JB)ll, OKOJIO 

reat !tarot oanru are chu&cterised bJ nr, h1&h .. ter-abuadaace, ?W TUC . 1<1/ 11 cJ1ara11 E ocHonliClt. r.OJ10:'.'J1Ten1,111,1e , pe:,e OTp.iuaTeTtl,HJJe 

coaaidereble reaoureea &ad good quality. The depth or their CTPYKTYPU , 

beddiag dona't exceed 50-60 ■etera. '?he debit of apriags reach TpeJ\1111'.!O- KapcTOBbl~ EO.Ilbl u11peyru1py1J:iHe B OCHOBHOf.: r.o ;;83,lill~llm: 

140 liter• per HOOK (1/e) • '?ha -ouat or .. ter that o borehole K8pCTOBUt.l nycTOTBM OTJ!ll'!SUTCll necu.ta EUCOKOil EOjiOOOllJU,P.OC~LlJ, 3118-

gina tlucLuaha betweea 3-5 &ad 70-100 1/a. 'lha codticieata qHTeJU,HblWI pecypcai.m 1: xoporn;u.: yc,~CTBOM. f.eyOmm 38J1craH1111 HX He 

or rock tiHretioa cbag• tro■ 7 to 15 1/a, with "hr output npea1,1maer 5[,..{;i.J M • .lle<lHTbl po.nHJU<OB .nocTH1'1WT l 4U ,1/c . Pacxo.nbl CKBa-

equu to o,03-0,08, tlie •t•r-coaducthitJ' n.riu be.»nH 500 Kllll aap1,npyor or 3-5 .no 70-lC0 11/c. Koa<]:,~lll.lJ!eliTll <111m,rpaum1 nopoi; 

ud 2000 square utera per da1. SUbternaeaa .. tera are, 1a th• u3MeH.fllQTCll or 7 .no 15 11/c, np11 no.noor.1.aqe 0 ,w-0 ,CS , Bo.nonpoao.nm1.ocn 

■aiA, treah with ■iaeralisatioa or 1-3 grea per liter, theil' KOJ!e<lnercn or 5CC .no 2000 .,2/cyT . ITO.n3e,.urne BOJibl a oc~on11ou npec1ms , 

chellic&l co■poaitioa 1a hJ'dro-ce.rboaate-ce.lcic or aodiua. c M1rnepaJll!38UJleii 1-3 r/11, irnunqecKHil cocTOB HX npe1!1,Yl!leCTEeH110 rll,IUJO-

.Actue.l rete• or ■onaeat or Wldergrouad water• ill carboaate Kap6011aTHO-Kan1,1_111eaYil HJlll HaTpneBuli . 

roclta reach 15 ■etera per d&J' ud &COOUllt tor ltarat-tomatioa J(encTBl!TeJU,Hile CKOPOCTII )lllllI8HHll no.n3eMHUX EO.ll l! K8p60H8THJ;X 

which ban the Hablaac• or ce.nru (1,5 ••hr 1a di-•hr) ud nopo.nax .nocrnra10T .no 15 M/cyTKU II o6ycMBJ!l!BaDT KapcroAJ6pa3oeaH11e 

pothol•• (3 ••hr ill di-•hr). The &bo'H-aeatio .. d ltara\ tor■a !! BH.1(8 no11op (B .n11aMeTpe .no I , 5 1.1) H EOPOHOK (.no 3 H) . YK838HHUe 

are ■oaUy de'Hlop•d 1a liaa•to .. depodh or dnolliaa-ce.rboa KapcTOEYe i!:o(X,111 H81!6OJ1ee HHTellCl!BHO Jl83Bl!Tbl E H3EeCTHOBHCTHX OT,10-

period. :lCP.lUlX .neBOH-K8p0OH8 • 

THE KARSTIC DOMAIN ANALYSED AS A DEPOSITIONAL SYSTEM 

FABIAN, Calln 

The multitude of f actors which control the developemen t of the 

exoeenous proc e:rnes in the karstic environment , their interactions 

and various detenninining effects turn the karstic domain into a 

complexe de~ositi onal system. 

Petrc-,loeicul observutions ( i n structural , ininerulog ico.1 and 

chem1~~ vrJer) upon the alluvial deposi t s accumulated 1.n the hollow 

of SCY"r-.:l coves l e d us to range more correctly the ko.r sti c domain 

i nto the ambiant petrographic context, a s well as the reconotitution 

0 1 tne evolution o f the kar atic ey atem. 

Por operational elements in this paper there are used the 

me.tri cial ca.lcul ua and the ilarkow ' s choine analysis. 

LL D0!o!AI::E iU..'lSTI(;UE A!IALYSt 

m; T..U,T QUE SYST:l;;.:E DE DJ!J>()Sl'i'IO!f 

La multitude des facteurs qui contr&lent le d6ploiement des 

processue exogenes dans le milieu sp~l~ologique, leure interactions, 

ainei que lea eff@ts vari~s qu ' ils y provoquent conf~r ent au domoine 

sp616ologique lea caracteres d ' un systeme <le d6poaition tout a fait 

complexe. 

Des observations p4trologiques (d ' ordr e structural , textural , 

:nin6ralogique, chimique ) aur le mat6riel alluvial accwnul6 dana le 

systeme caverneux des plusieures erottee nous oat pennis une esti

mation encore plus correcte du domaine karstique dans ~e contexte 

p,trographique environnant 1 aihsi que plus de poss1b1l1t8s pour re

constituer 1'8volut1on du syateme karstique. 

coame 4l~mente op,rationnels , nous avons fait appel au calcul 

matriciel et I,. l ' analyse <!es chaines de :.larkow. 

OBSERVATIONS ON THE GLACIER'S ST ABILITY OF THE ICE-SHAFT 
SYSTEM EFTASTOMO, PARNASSOS MNT., CENTRAL GREECE 

1:ARAIC0STANOOL0U, Ja kovo.s 

The present status of the system ' s at11osphere and ice forma 

tions 
I 

including the largest neve-glacier kno..,n in Greek ice

shaf t s up to no.., , is described ... 1th the help of detailed mapping. 
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The questionable g lacier's stability is presented, based on evi

dences which are taken fro11 the system ' s inte rior as well as 

from recent "listoric and s ur face's cli11atic records. 



ON A NEW MINERAL PARAGENESIS IN THE CAVE UNGURULUI (PADUREA CRAIULUI) 
ROMANIA 

ONAC, Bogdan P. 

Ps,;tara Ung1Ualu! c3ve opens in tbe left bank of c!l~ul ile- gauche du crisul llepede, ~ 2,5 km. en ""10nt de ls locali U de Suncu

pede river, 2.5 km. 1.1pstream tbe l cc3lit:, of Sunclliu,; (Bihor Dept.). iu,; (d6:,arta:oent de Bl.bor) • 

.ill alo",; it's 195 ::i. lo~ \:rw1Tn ulldergroulld flow tbe under- Sw: tout le trajet du cow:s d'eau qUi parcow:t la grotto 

5rolJ.!ld r~vulet's bed is covered by a white-yellowisb jelly-like sedi- (195 ~.) , lo lit du rUisseau souterrain est tapiss6 d'un d6p0t blanc

munt. T!lexe also isa a 2 m. ttataifsll eo3Pleteley coveted by tbe abo- jaun5tre qUi a la consistance d' un gel. Uous mea.t1on:ions aussi J. 1 e.xis· 

va mentioned, cooD.ll:1.lk-t]Pe sedi.:ient. tence d'une chute d ' eau de 2 m. de hauteu.t , entilu:ement couvexte d'un 

Sa:!lples from various sections of the rivulet were subjected d6p0t de type montmilch constitu6 per le m3me mictb•l. 

to tbermic, di!r ac tO!Detric, I. a., ,r,,ec trol, che!Dic•l aDd alee troDo- Les 6chaat1lloDs pdlev6s des d1fll6feDts pOiDts du r Uisseau 

microscopical analyses, The results rtvealed a 1!11.ner•l withiD the O!lt Gt6 soWll.s A des at13lyses tbermiques, d1ffractom6triques, I.II., 

allopi:un group , associated with caxbonates in an incipient ctystali- spect.rales, chJ.ci.ques et de microscopie 6lectron!que. Les t 6sultats 

aatioD stage, Pt&limiD.3iies de ces aDalyses oDt mis•" 6v1deDoa la pr&seDce d'u" 

l'lle mi Der al• s geDesi3 is attributed to a Dearly cla;-m1"1gg :DiD6ral !lOUvaau du eroupe de l' allophane, celUi-ci 6taDt assocU A 

araa. 7ory importa:,.i fo:r, tile depositiOD sceD.3rio is tbe role played dos carbonates se trouvaDt au d6but du processus de cristellisatioD. 

by tbe iDtensely acid pH of the undergroutu! waters , related to the La geDhe du miD~ral a 6t6 mise sw: le compte dee argiles 

;,rosence of :t!u sulphides (pyrite, marcssi ta) !D the clay layers qu•on re!leoDUe dsll.S la zoDe. UD rOle importa!lt d3!1S la pr6cipi tatioD 

SUR ONE NOUVELLE P~£MSE IIIfilll.lLF D.INS LJ de ca m1"6ral revient au pH tds acide du cow:s souterraiD, doo.t las 

PJ!STFllj UNGUIIULlll (lloDts Plidurea CraiulUi) faibles valeurs peuveDt &tre mises en liaison avec la pdseDce l.u 

dans les couches d'argila des ol.D6rsW< du groupe de sulfw:es (pyrite, 

Lu grotto noa.de Pe~tera Uaew:ulUi s'ouvxo d8"S le versant ,iarcasite) , 

THE FLOATING CALCITE FROM THE CAVE HOANCA APEi (BIHOR MOUNTAINS 
ROMANIA) 

BODOLEA, Ana - VIEHMANN. lout 

The papel' pl'esenta the diacovery of an impreeaive depoeit 

ot tloetini calcite (calcite ro!ta), iD a euapended lateral pa

eaecewsy ot the cave Hoanca Apei. 

The roo2 housing t!ie calcite ratte, hae tour pools (gou

ro) . periodically tilled .. 1th water. It 1e on tho aurtace ot the 

water ill theee poole, the calcite ratte were tound. 

Several !lakes on' the botto:n ot one dry pool , were m.erke ... 

1D .',U&uet 1388, beiDi found floating in 5epte::iber 1388 , 

The reeulte or several :1ineralogical, cryatalloaraphical 

and chemical analyees ate further presented , along 'filth 1110;::ie coo
siderationa on the &eneaia of theee apeleothemea. 

~~Z-!~!~!: the cave Soanca Apei, floating calcite, ra-tlc 
atod calcite. 

· D~r flotaote Calcit aus dar "Boa:ica Apei" 

Hoble (Bibargebirp;e - Ro,:iiinia) 

Die Arb~it bescb:reibt dill! Entdeckuog einer Anlagerucg 

vo:1 ein geprttgtec. flotanteci Cal cit in ein~r Uberlagerten Nebengalerie 
der Boane a Apei H'::ible, Bibargebirge (Rocar.ia) . Der Saal in welehec 

sicb die A!llageru:i.6 befi:?det , enth'1lt 4 wan.nee 11gours11 , die sicb peri

odisb o.it 'Nasser auffUlle:::, auf dessan die Calcitplatten sctn,ebend 
auftauches, 

Di~ Lamelle~ die Aug'l~SB a~ TroSkenboden der Wannen ge
funden wurde.n, siod UL.it roter ?arbe bez'3ichnet worden und i:t Sep'l-;188 
wurden sie wied~r, dies:nal an der Wasser obe.rfltl.cbe gesicbtdt Darges

tellt werden die .hrgebuisse eiz::iger Uinera c.ristalograpbischen und 

cbaoisoben Analizen, wie auch ~iz:::!.g'! ik:.:icr kuogen BetUglich de? Genese 
di'.:!ser Speleothe:Jeo . 

TOPOCLIMA TI CAL PARTICULARITIES OF A GLACIARY CA VE: 
GHETARUL DE LA SCARISOARA (BIHOR MOUNTAINS, ROMANIA) 

RACOVlTA, Oheorghe 

The peper definee the :nein topocli:asticel pere:ietere 

of the cave Gheterul de la Sc~rieoere • on the €,rounde ot. e con

tinoue eequeoce ot ~eaeu.rinee during a eeven year period (1982-

1988). Perticulari tiee o! underi;round thermo-circulation end 

thermic regime ere e~pheeized ea de terminin& fectore of cave 

glecietion and locetion of verioue raorphologicel typee of ice 

epeleothe11.ee. f.. correlation 1a eleo atte:npted , between the long

term trend• of the ice formetione end the m.eeeureble oecilletio:ie 

ot. the undercround topocli1:1ate I a level. 
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P.IJ!TICUL/.RIT35 TOPOCLil:ATI~IJES D'UIIB GROTTE GLJ.Clirai!: 

GH<:TJ.RUL DZ LJ. SCARISO.IJ!A (l!Ol!TS DU BIHOR, ROUIUJIIE) 

3n ae bee ant eur dee 'lleeuree fai tee en et!rie continue 

pendent eept aruu\ee (1982-1388), le treve1l detini lea principeux 

pere:n.etree topoclim.etiqueg de le g?otte &leciere de Sd!?ie:oere. 

On ::.i.et en evidence lee perticul&rittia de le ther:!locirculetion 

eouterreine et du regime therC11que en tent que facteure deter:ai

nante pour le proceesue de le &lecietion de ceverne et dene le 

dietribution apetiale dee type, :11orphologiquee de epeleoth~111ea 

de lblace. On egeeye ecele.:tent de mettre en corrt!letion le, ten

dencea de long terit.e dee !or:1etione de &lace evec lee oecilla

tione ther:Uouea diceleblee au niveeu du topocli~et eouterrein. 



PHYSICO-CHEIUCAL ANALYSES AND DYE TRACING OF TENG LONG CA VE WATERS 
(LICH UAN, HUBEi PROVINCE, CHINA) 

Off&l.T, Nlcbel - ■SUS, Pb Uippe - JIN, Yuzbaag 

Phy•ico-ch .. lc•l anal Y••• 1 i k• t•ap•ratur•, conductivity, 
pH, oxyg•n, tot&l hardn♦t1ti, c•lciwa, -.aon••iuai, total iron, 
nitrat• And s.ul fat• hav• b•.,, c•rried out in th• w•ter-s of T•no 
Lono C•v• syst .. <County of Llchu&n, Hub•i Provine•, Chin.a.), Nost 
of th• par ... ters hav• b•.-n ...-ure<I in th• field, using an HACH 
OREL/!5 portabl• laboratory with ~.ctrophotottet♦r. 

Th♦ w&tH'• froa th• loc•l hydrog.ol09ical karst syst.. aY♦ 
charact•rise-d by dlstinctiv• w.atK -"'Y•lco-ch .. tcal co-,:,ositions. 
On this bas♦, di ff♦r..-.c•• b•t-.-...n wnd•rgrowuf river, tribut&ri•• 
froa 11 .. ston• ~l f♦r, p•rcol.atio,, ..,d dripping wat•r- are 
discussed. 

In ..cWition, two dye t:racin.gs with fluorosc♦ir\• Wld 
rhod.-in• hav• b.-.n carrl.-d out. Tit. rhod-ln• trac•r h•• also b• 
u-.d to --••ur• th• discharg• of • tribut•ry by th& dilution 
t.-chniqu♦• 

Analys•• physico-chiai qu.s ♦t coloration des .. ux de la 
Grotte de Teng Long CLichuan, Provine• de Hubel, O"'iin♦>. 

Plusieut"s para.•tr•• physi co-ch1a1qu•s ctempf.rature, 
conductivitJ., pH, o,c.y9""•• durett total ♦, calcium, 1N19n4-s1u1111, fer 
total, nitrate , sul fat•> ont •t• •esur ♦s dans l•• ♦aux du sy•!~•• 
kar~tlque de la Grott• d♦ Teng Long ( COMt♦ d♦ Lichuan, Provine• 
d• Hubel, Chine). La plu.part de ces para••tres ont •t• analys•s 
.ur l• terrain av♦c un l..t>oratoir• portat1 f HACH OREL/5 •quip, 
d'un spectrophotoa•tre. 

Sur bas♦ cks c~tion■ phy■ico-chi•iqu••• d1ff•r..-its 
typ•• d' eau ont •t• rKonnu• ♦t ♦tudi11■, c~ par exeepl• l• 
rivt6r♦ souterr,aine principa,le , 1•• nappe,s d' .. u affluent•• •t 
le■ eaux de percolation. L♦s pa,.,.•tt·•• c•r..ct,ri ■tiques de C♦S 
.._ux aont d1 ■cut♦a. 

O.Ux coloratiOf"I■ • la fluoroac,in• et ~ la rhod-in• ont en 
outre •t• eff.ctu•••· L• coloration • la rhodaain. • •u••• •t• 
utilis .. pour un J•uo•9• par dilution d'un •ffluent -.outerrain. 

50IIIC •au.~ °" 'TIIII aN&"!JS AND -l)GAPHY OF STA TJ'C ICII-SHAJl'TS 

Tlte conditions hvorlng perennl!'l lee foreatlons ln cold-alr 

tr..,a ■ re dlecuHed, wlth - fecua on the cll-tlc ones. If · 
surface-air teeperatu.re is considered to be the decisive variable 

all the other conditions being favorable but of ■tnor i■portance, 

• two-dl■enslon■l (longltude-altltude) dlstrlbutlon or the lee

shafts should fall- 90118 nor■all ty. A ther■odyno■lc study for 

the search of the •••1-- pentl tted geother■al energy up take 

quantities (Q-■u) ■ay lie frultfull and also uy help In deter
alning li•i tat ions and relationships between various variables. 

Then a Q-■ax dls-Unctlon of the lea-shafts ■lght be possible. 

This propos al requires adequate worldwide exploretive data. 

Exaeples are given. 

EL AGUJERO AZUL DE DEAN (BAHAMAS) Y SU IMPORTANCIA EN EL ESTUDIO 
DE LAS FLUCTUACIONES DEL NIVEL DEL MAR 

JIJIBNSZ. Nttk• A.atonlo 

Durante lo• tr•bajos cient1ficos de l• expadic1on • En Canoa 

del Ataa.zona• .-1 Carib•" t.uvi •o• la oportun1da.d de explcrar el 

aguJlff"'o azul (blue hole> de Dean, localiza.do • 4 1 :i KilO,.etros al 

subMarina c,.ae, de •cuerdo con las ..-dicion•• e-factuadas por 

nosotr-os, result.6 la •'• p,.-ofunda d•l -.rndo d• las 11xplor&das 

Esta accld9f'lt.e -p•leolOc)ico •• localiza •n l• zon.a ca.t.,.& en 

tud. El di._t,.o a.up..,..ior de l• furnia - de 62 ••tros y ■u 

b..-ocal subaar-ino tien• 31 ,aet..-o■• 

PERIGLACIAL PROCESSES IN 1'ARST REGIONS 

...a:, Jaroalr 

•boRI 2~ of 4ry lad in oold oU.-1• mewa n■pliTe 
,~ .i-e. fba■- aN .- of ooo-• of pe.-
fNn.le-rtoon an NOka,11111• , ..... ,llN 1e IION than 

2 J'MZ'II .u * u.. 'Nlo• -• t,.toai tu ,-twn 
1a tu 000.-• of •hr in Ille toa of a4erpoa4 ioe. 

Ia ,niclMMll Nsl- 1aJ1we - - tOaN bJ IIM9t 
NNa0 X... lllufl arMa - be foaa4 in per1glao1al :re
paa et Ullena, a_.. ..., Aleillla. c11-uo -' ,._ 

,_, NMill- - Mt •r,oftJas lluwl f.,_U• in 

' ... ·••-.l--•.,__ .... , ~-,-
.... -ri.W -'f .. aa• e'Uaa .. 1a WI 1 .. 

~1• of -•-• M.alat1• ot l •*• 1a puial.,. 
oiel zoes1-- S.. lo1ac a ooapenUfflJ nr, in~nlJ 

_.••'IHI olleu"fM 1a all peric1M1al :repoaa,fll• •al■-
of ollaai.eal eroaion :reaou• ll1gll fth■• u the p:reaant 

ese 

L• import•nc1a mayor del a.gujero a.zul de Dean es su profund1-

d•d de 192 111etros dtM>ajo del nivel del m.ar, pues ttsta profundid,ad 

subm•rin& coincide con el borde de la plataforin• insular o conti-

nental, 

El hecho de que numerosos aguj•roa azules presenten foraa

cionea secundaria• cocno est.•lactit•s, de111Ueat.r• qua en •l pasado 

estuvieron llenos de aire en vez d11 agua, y que las fluctuaciones 

dal nival dal a\.ilr puest•• ••t en evidencia, fueron causadas por 

l•• gr...ndes glaciaciones d • l Plei s tocene. 

R••f1nna~s el criteria de l• coincidencia de los 192 ■etros 

de profundidad del agujero azul de De.an con el borde exterior de 

la plataform• su.bmarin.a . 

u .. we di■pooe a lot ot taoh, that lcarel proo••""• 
are aoting in pe,._..antly frozen rock■ in different dsptha 

and with changi.ng inhnld.l:,, Karol area■ of the p:re•-• 
day periglacial sons are diff'erenUahd into low plat

fora regiona and into aounlain ltarel, Karst to ... in 

oonhmporary par18l&c1al regiODe can be diTidad illto 

recent toriae and paleotorao. ~.,.., prooaeees ill perigla

oial regiono with pei:wafroel allows apeoial f"llll'■ a, 

whioh are yet not 0011plalely lcnown. 1'1.ret ••en in Iha 
oonlinuoo pa:naatroal are nCIILfrosm bodiea of difterenl 

deplhs(eo oallad hlik■) and wahr i■ oiroulalJas along 
tieeure■ ill k.a~ roolca.Pe:rw&tron ie OODOftlNUJIC nm
oft and ri••n an o-n 1n karn Talley■ ill p:reoenl 

day periglaoial -• -■ lo tlle-1 iatl,-noe of ■urti
Oii■l runn1.ac ..,._ taMa - f'oai• b■low r1-..-..c1.,._ 

owaUng water 1• i--tillC aret proo•-•• Seoosd,hoet 

""alhering, ioe Ndailla 1■ w1den1llc joint ■ in k&ral roolca. 
Third,parmatroat 1■ relardillg k.arwt prooeauo,Undarground 

hollows are eoaled by oa•• ioa, 



GENESIS AND EVOLUTION OF THE MIRABILITE IN THE CAVE IZVORUL TAUSOARELOR 

SJLVESTRU, Eau 

;_,1r eb111 t~ eudde!ll:, a:,;teared 1:i tae cave ao:ieti::12 Jetwee:i 

197: and 1974, ex:;,hdv•l:, devalo;,1'1i; (3n.l 3:;,readilli:i '.>ahaen 
1')77 end 1)35, be~ now 1.:1 en obvioua retreat, abo•t cloee to 
extinction. Jue~ •~r&~3 ,attar:ia ot evolution, aloniI wit!l elec
trical ;,oto:itiah dotacted 1n t!te ::uro:,111tc-'!>eeri::,g eadi:aenh, 
•• well •• air circulatio::1, ere atteoi)ted to Oe -,ut tO,E:!t!ler in
to a ggn~ticel h7?ot!le3ia. 

Genlee at eTolution du·,1rab111te de le Grotto Izvorul 
r~u9oareloT (Rourasn1e) 

Le ?lizabilite eat eubitcaent apparu dan• cette arotte a un 
110<Hnt dond eatre 1970 et 1974, 11 ••ut dnelop~ (et ,tendu) 

d'une un.i~re e:rploeiv• entre 1977 et 1986, pour•• trouver •n
jourd'hui den, un• hidento dsreuion, Tolre en Toie d' ntineti
on. Qn ... aye do du:ur dano une hypoth~ .. a,netique oat etnns• 

■od~le d' holntion, le potential electrique d•teot• done lH •'
di,enh porteuro de urebllih et le nntil■Uon eouterraine. 

MISSISSIPPI VALLEY-TYPE SYNORE KARST DEVELOPMENT' 

HILL. carol A. 

Mississippi Valley-type (MVT} Pb-Zn ore deposits can be 

associated with preore, synore, or pcatore karat aolutional 

activity. In synore karst development, ore fluid• net only bring 

in ■etallic conatituenta, but they alao participate in ground 

preparation; i . e . they create the apace which the ore can fill. 

A general reacticn for MVT depoai tion-aynore karat 

develoi-ent ia propoaed: 

H2S(aq)+ C02(aq)+ PbCl+ + llg2+ + 2CaCO) + n20 • PbS + cal+ + 

(l) 

The release of 3H+ according to equaticn (1) explains the 

acidity of aynore solutions; ore aolutiona that prccipito.te 

sulfides can also aiaultanously dissolve limestone. 

Dolo■itiza.tion acco■paniea the ■etal-chloride coaplex-H2S 

reaction; calciwn and bicarbonate reaa.in in solution until the 

acid neutralizes with the host reek whereupon gangue calcite 

precipitates; and chlorine ■eves out of the aystee in aclution 

or is trapped in fluid incluaicna at crystal-boundary interfaces 

Of fast-growing sulfide minerals. 

Ml SSI SSI PPI VALLYE-ffl'B SYllBRHARS'l'l!lffllICltLUllG 

Mississippi Vallye-Type (Nff) Pb-In Lagerata'tten kOnnen ait 

pr4-, syn-, oder poatgenetiachen bratlO■ungaproseaaen 

aaM>siiert aein. &rhaltige taaun9tU1 in Synersk.aratlo'aung■-

prozeaaen fGhren nicht nur die .. talliachen Jc:oaponenten, ■ondern 

nehaen ebenfalla an der Ersrauaacbaffung tell. 

Bine allgeaeine cheaiache Gleichung tUr MVT Synerzver

karatung aei vorgeatellt: 

H2S(aq)+ C02(aq)+ PbCl+ + 11g2 + + 2CaCO) + 820 • PbS + ca2+ + 

Das Preiwerden von 39+, vie aua Gleichung (1) zu erkennen, 

erkliirt den sauren Charakt.er die■er ayngeneti■chen Loaungen: 

BrzlOsungen, die Sulfide ausfillen, k:Onnen gleichzeitig 

Xalkatein lO■en. Doloaitiaierung begleitet die Metall

chloridkOJD:plex-02s Reaktion 1 calcium und BiJtarbonate bleiben 

in Losung bis die siiure ■it de■ Xontaktgestein neutralisiert 

iat, woraufhin GanCJC,elcit ausfallt; Chlor entveicht de■ Systea 

in Loaun9 oder wird in fluiden EinschlUaeen in Kriatall

grenzbereichen von achnellvachsenden Sulfidaineralien gefangen. 

AEROSOL SPELEOTHEMS - THEORY AND PRACTICE 

JANCARJI:, An\on10 

Speleothems in which origin influence of aerosol is not 
negligible we call aerosol speleot.hens. Nater aerosol bas most 
illlportance froe this point of view. This aerosol origin by 
condensation ot water vapour or by shattering of water d.rops. 
In JC.oneprusy caves (Bohemian Karst) vas studied specific fooa. 
of speleothe■s. Ne suppose that this forms origin th.rough 
influence of condensation water aerosol. 

The origin of this speleothems vas aatbematicaly simulated. 
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We suppose that this process has two phases - corosion of rock 
(or older speleothem.s) and origin of speleotbe.as - both in thin 
water layer on rock surface. Great influence has geoaetry of 
this layer. 

OCcurence ot scaa of this aero:,ol speleotheas (vbich vaa 
palynologica.ly dated) help, u one of basis, siaul&te 
microcliaatic conditions in Koneprus.y caves during some periods 
of its development. 



THE INFLUENCE OF SEASON CHANGES OF THE CAVE MICROCLIMATE TO THE 
GYPSUM GENESIS 

MALTSEV. Vlat11 ■1r A. 

Nost of th• cav■• hav■ • ... 11-de-fined ••••on-chan9lng 
circulation of air, and, according to it, fluctuation• of 
hu•ldity. 8ypau•, •• a well-soluble ■lneral, in th••• conditions 
have ■ca• specific speleoth-•. So, in the Jurln■kaya cave 
(Podolla) the oyp•u• frost.work, 9r0Mln9 during •u-,- (dry wind 
froa the eu,-face>, and dissolving during winter thuaid wind froa 
th• deep parts of the cave> "•• found by the author. Th••• 
oba.,-vatlon■ were e,ctended by so.a anal09ic ob■.,.vation• of the 
Lvov cavinQ club in ■0111• other Podollan caves. In the caves of 
Kugltanotou aountaln■ the anal09lc proc••• Qlv• ■o•• other gyp■u• 
■pel .at.hem■- -hollow ■tal ogal tea and sa.e other ■• That" ■ 
intere■ttno, that this proc••• initiat■ th• rcrystallization of 
OYP•u• sp•l■oth•• with th•ir diseolution along th• substratu• and 
orowth on th• surfac■• Such •P•l■oth••• ar• ■oatly found in the 
path•• with strono wind• (soaeti-s, ancient>. They can b• used 
for the forecastin9 of cave continuations. So, Lvov cav.,-s u•• 
the vy•ypkas of partly dis•olv■d fro•twork a• a 9ood e■piric 
indicator of a continuation. 

Th■ pap.,,- i• illuatratttd by photoes of di•crib■d spelaoth .. a. 

KARST CA VE MINERALS OF USSR 

MALTSEV, Vla<IU:olr A. - MAL1SHBV5KY, Dmttriy 1. 

A full list of ■in.,..•Js, found in th■ karat caves of USSR i• 
su99 .. ted in th• pap■r. Th• data for it was taken froa the 
1 i teratur■ and e,ctend■d with the results of author·• late•t 
r•■■arch, Th• co■parativ■ analysis of apel ■oth•••, typical for 
differ■nt •ineral ■ wa■ don■• Th• results are co■pared with 
analogic for■in data. 

Th• USSR cave■ with • high level of ■lnaral ooical r••••rch 
are separated (Khaidarkan group of caves in Atay ■ountaina, 
Fata-Noroana and Cupp-Coutunn in Kugi tanotou ■ountai ns etc.>. 
Also the 11011t int...-eating, but practically not atudy■d cav•• •r• 
separated (Nay■kaya and Sn■zJnaya in Caucasus, Putnikov in Pa■tr 
■tc.). 

The ■ain inethods, used with soviet caver■ for 111in.,.al09lc 
r■■■arch ar■ descr t bed. 

DOLOMITE PAVEMENTS INN. W. T., CANADA 

LUNDBERG, Joyce 

Oepartnient of Geography. 
Ncttaster Un Ivers lty, 

Hatti I ton. Ontario, Canada. L8S ,.kl 

The Oodo-CarcaJou area of North West Terr I tor I es, Canada Is 
en upland arctic envlronrnnt which was last glaciated about 8000 
years ago. The doloaltes of Interest are near-horizontal cycltcal 
un I ts of a 1 ternat Ing •ass Ive and r I pp I ed beds. These are e,cposed 
In a series of steps and display beautiful cl Int and grfke 
pavements alternatlng with expanses of shlllow. The fflorphologfes 
are controlled at ~fcroscoplc and niacroscoplc scales by 
che11fstry. grain size, hand speclraen properties. facfes 
characterlsltcs and geologlcal structure as wel I as by 
geo111orphologfcal history. rn addition the pavenients dlsplay sonie 
unique saal 1 scale solution features. The area fs used as an 
example to II lustrate a r1ethod for elucldatfng the controls on 
I andf orra 111orpho I ogy. 

0 BJM!OHMM CE30HHWX 113"EHE>M>I IM<POK,-TA 
l'lEIIEP HA OPOUECCW KPMCTAnJl113AUMM rwlCA 

So•....c:.T■O ne9t■P ...... T awpa■....y• C■:Jot♦fY• llHPKY/1 ........ ■O=tAyxa 
H, COO,..■TCT■.....a, t<Onei!I ..... ■.naJKHOCTM, rHnC, Kat< -....pa.n C 
AOCTaTCNHO ■wc:OKo&:11 pacT■0p....OCT~-. • TaKMIC ycno■Hll,C odpaoy■T 
crwu.HeH'4■cKHtt eopMM. Tat<, • n■a■p■ tl■ypHHCt<atl (l'loAOJMIII) a■TopOM 
Hac5.11MAa.nc11 rHnCoe~ -~- HA C■OAalC, odpaoy~11 ■ T■~e ....... Jl■Ta 
(cy,coc:\ ■O:JAYX C noe■p>CHOCTH) H "taCTH'4HO pacT■op--4'c11 H 
n0.IMOCT~- oc~•. T9'\4 ..... m.lW (■11&....c:\ ■o:tAY>C H:11 r.ny~ 
,,...,, ... , • HadJ'NA..... COOT■■TCT■)"'T A....... no .apyr... ne.-paM 
no.aoJMM, npeAocTa■,,........ a■Topy t.■oec1<..,. t</lydOM cne.neonoroe. 8 
H!ly~a .... lCCIII a■TopOtil new■pa,c ,cp■c5Ta KyrHT&HrTay noAo&we MpCM.4■CCW 
np ... OAff K 04Sp•caoe ..... nycTOT■.,..)( CTa.narMHTDa H P•A• APYrHX eopM. 
)(apaKT■PHO, "'4TO • t<.py,...,c r...-,co■ w,c odpaQo■ aHH•I( >THIC n..-p >Ta 
1414<,MNHOC~ ~~Y•T n.petepHCTA.JUIMCI&~ C pacT■op....... co 
CTopOHW cy6c:TJ)aTa H KpHCT8/IJ'MClau,.t,t■A .... -~ CTopOH■, floAo&.t■ onMC......... o6paooea>MR CK~ttHTpMpo■ AHW ■ ...-C:TalC YCH.,,....111 
■O:JAY ... IC noTOKo■ H MOryT HCno,..oo■aT-CR A.ftlll nporHOaMipo■ a .... 
npo.oio.n•..-..A newep ... T&K, • rloAo,.,.... ■WCWMKH on•■-ro r....-.co■oro 

........ AA■HO HCnon.!IV-TCII cne11e0.noraMH K&K H■ ot51>111C......-.A HO 

AekT■~ noMCt<o■ wR npH:IHAK. 
JlpM■OAHTCIII ec>TOMaTapMa.J'I no onHCwea ...... rHnCo■..-.. o6pa:1oea~ ... 

0630P 11"t<EPAJ109 KAPCTOllWX nEEP CCCP 

8 AOKJ'l•A• npHeO.QHTC■ COCT .. ~ Ma dao■ l'MT9PaTypHWIC 
HCTCN~oe H Aono~ A....... a■Topo■ no~ neprt ... 
~•.noe , ■cTpe~....,,c • wapcToew,c ~•,c CCCP rlpoe•Aaw 
cpaa~Te,-.....c:\ aHa~ ,capat<T■p..,,c •rperaTo■ A/Ill pa=t.1'111"'4HWIC 
.......,a110e H conocTa■.ne ...... c •Ha.norH'-4~ oapyc5■•~ A•......,... • 

BwA■.n■HW Ha.H4!So.nae .......,a.norH"ttteKH H:IY~•..... ne..-pw CCCP 
( rpyma ><•~A&pt<&HCKHIC ~ Ha A..naRc:t<ON ,cp■c5T■• ·•Ta-HopraHa H 
Kan-KyTaH Ha ,cpedTe KyrKT&HrTay H AP, ) t a Ta.t-a:• .... ~,... 
~•.nor"""'4ttet<H ....-repec ...... t HO H■AOCTATCNHO M:11'/"t....... ( NaAct<all 
H CH■■Hall Ha Ka■tc•m• ' OyT....coe Ha n.......,. H AP • ) • 

flpM■■.Qfi4 H•c5op N■ToAoa , HCnon.oyeMW>e cn■/190.nora... CCCP npM 
MQ)"-4......,. .......,,.1'109 newep • 

&..es paves ('J'rotto1rs, de dolo■le dans tes T.N.O., Canada 

L..a req1on lJooo-Carca1ou des Territo1res du nord - ouest 
tLanaoa, est un env1ronment arctlque dont la dernUre glacia
t1on reaonce 6 tJUUU ans. Les dolo■iea qui nous 1nt6ressent 
sont oes unltes cyc11que quas1-horu:ontales d'une succession 
oe 11ts •ass1ts et a 1 ondulat1ona Cr1des>. Cea lits sont 
e1:00ses en oa11ers et oeaontrent des pav6s de type •Cl.int et 
qriKe" a1ternes avec des •tendues de tergivergence. La aor
pno1091e eat ver1u6e 6 l 'echelle ■ icro et aacroscoplque par 
aea analyses ch1a1quea .. la taille des grains, lea propr1,t6s 
v1suelles des echantil.lons et par l ' hlstol re des faci•s 
geoaorpholog1quea. De plus, lea pav6s d6aontrent • petite 
echel1e, des partlcularit,s uniques de corrosion. Cette 
region est ucuisee coa■e esaaple pour lllustrer une a6thode 
a 1 e1uc1dation des control es de la MOrphologle du terrain. 

SUBMERGED DOLOMITIC KARREN IN FRESH WATER LAKES 

STENSON. Ron 

Complei soluuonaJ p11s fret tbe sur(:u:e of submerged dolomnc ,n the 
frosh .,,,,er b•sms u( Geor~1ao Bay aod Lake Huroo. uoada. The forms are 
genera.Jlv sharper. finer. more varied and more deo~ly packed than the pits 
found abo,·e ~·•ter. They resemble smaJJ scale spooge'llork They are 
s:udicd in terms of depth, 'I/Oler chemistry and rclat!Vc time through the 
appl!ca11on oi an •l"l!otic (,pace :ind time interchangeable, approach to sites 
,( varying -•g~s- Glac,u.J scour from tbe Ian ronunental gbcia11on 
1w,~ns10ar,1 prov1ctes a m111mum age of m1t1at1on 01 the forms, wh,te 'llell 
understood tak~ JeveJ h1Slor1es provide some rontrol on suo.aeri.a.l eipo,ure 
oi Iha ru.:k surf ,ce, 
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Lapi,s dolo•itiques suaaerg6es en eaus lacustrines. 

Ue coaplezes puits for■6 • partir d'une solution, ef-
tr1tent la surface su■aerg6e de la dolo■le dans les bassins 
o•eaux tra1cnes de J.a Bale Georglenne et du lac Huron, Cana
oa. Les tor■es sont gen,ralle■ent plus d,flnles., polntues, 
plus varies et plus co■pactes que dans lea puit• retrouv6a 
au-oessus oe 1 'eau. 11s resse■blent l une ,ponge. lls sont 
ttud1.e en tonctton ae la profondeur, chiaie de l 1eau et du 
te11ps re1atit, par application d'unu approche ergotlque 
lte■os et eapace 1nterchangeao1es) pour des sites dont l'l.ge 
est var1•01e. Les creuseaents prodult lors de la derni•re 
q1ac1auon cont1nentate 11i1u1consienne) nous procure un Age 
11■ 1te ,aax111a1e, pour 1e dibut de la foraatlon alors que 
.a • n1sto1re 01en connue des ntveaus des lace per■et d 1 avoir un 
contro1e ae 1 'expoSltion suoaerlenne de la surface des roches. 



TECTONIC CONTROL IN THE GENESIS AND THE EVOLUTION OF KARSTIC 
SYSTEMS IN CENTRAL APENNINES IT ALY 

NENJCHETTI. Narc;o 

Ir. t:-:• :;;:enr .. r.~: foU-ar.C:-thr:.u.t t•!t, ::-: Cir::t.-,? !ta!y, t~e 
.Jl~:!r;l"C:J:\1 k•:-s t sys:us ue .i&ll d.vt?!o;;s Hlth au.-, cne5 !:::r . .; cert the:: 
1cc.t ka u:! !ee; aore Uu:-i 5CO • , ln.tuC: th1 s.:p:nf!c!.t.! hrst ii 
r•;,ruu:!tc! o::!y by su: 1 sinlt.:lrs fie~ds 1,:u~ lir(~ close pld:-i 
~!1tl""i~:..hd Jc:-:; 1.l! t:-ll c~iin • nu stn.:::t.:r•! •::C: thertfon 
.;i.:.:o,.~:::::.:i;:::: •~:>1..:tia:-i cf t:i., ch•:n h■ ::t .a goo.: c.;t.!Jr":: in tlie t!oir.q 
Jvo:ut.J:-: c:f t·a :.,nC:er~r::a:n~ nstua ~rfilctp~l c~::t .. cJI,-:! ~y t~e er:do:l cf 
&ili'l • .:j)1r1,e1,!:1!1E !eve! of ci!:JC:!e Cre-:•cecus ••rh .iirn: l':~:ene t,;re;C:!tes 
tue ~- C:.:::::o, fr•••s1i, t•rnol•nil 
!"he 1;r.u:s of ,:1 underi;roJ:-:d hrs!~: systu i s oil contr.>!!tttd by • 
systu cf joinh criented in •ntl;iu:niric dir•ctio:'1 1 i:i difftre:'I! foruti:»:'I 
i ,-.j k ;:H ffarc;:t structuril position Cue s·1ste■ .,f P:i:'1• 1 n.Cucco, 
Fruu1i, Citti ·~••h , C1,:-se:»!1ni) . · 
The f Gre:.!.ior: of cloud phins in 91nenl uy 1s relahd to th utivity of 
slri~t sli p hu!t wit:O. ■tc!u:iiu of f_or•.tio::. cf pul!-•;ut bHi!I bcu!ldld 
u.int-,· by nor■ll fl.ult hiu Colflorlto 1 CuteUucc!ol 

!::lNTRCLLO TC!CNIC!l NELLA 6ENESI E MELL 'EYOLUllC~E DEi S15!£11! CA~SICI 
NELL "APPENNJNO CENTR~LE IJTALI AJ 

Nti Ii c,t1ni1 1, Pl tihll con front i ICC&VII 1 ;ac.1:nto de!! .l!?pe:1n1 :-:.o 
::u::.r-,lt I suh:ai cus!cl sotttrr.n•l 1or.c ten tvi!~.i ► •t ! c:.::. r.u1111trou 
;roth che si 1vi!u.pp11no per llc~nl chi!outrl t pro•or,Cfh" su.;&ricr! 1,i 
50C o~:.r: . Per cc.ntro i! ursiuo suptrflc~le •· r-1;:present •h 10!0 d• 
p::::::=h u s;: d i :So! ine e d1 upi phn! c~iusi distr:bi.:itt Jungo t.1th h 
:•tz-,1. ~·ev:?!t.::u:;u strutt1.::-1h 1 •orf~loqic• :'211 ·uu. ,:11:,t:'ii'llnic• h1 
,i.,..;t;: 1..:- r.otno:e :::o::lrol:: :'ltlh, 9enu!. :::•1 c,rsisco 1.:tarri1r,ec. l! q,,;..!e 
, sh-:..:. ~ilot•to sot"r.ttutto d•lli. erosion, dei pr:nc!p•li ltnlli 
1~;tr.11Hblli. 
l~ ~"ilup::io d! tutti i sitt■ l cuslci s;thrrinei e· cGr,t:-~lht• in:,Hre ::, 
.:n s!sau :Ii 9 ic:1ti ori1:1taH in di:-eziont intii.;pennlni:t. • bfi 

svilup;1all ::-. tulh la forauioni • pritnntl 1ncht i:1 ;:cs::iont itrJU:.:rr:i 
:::.v1ru tvcc'l ! sistui dt??• Phni 1 fl.Cuc:cc, . fruus1 1 C:t!a' Ru.e, 
:-:.Cirnc!,n!I. 
!..• for-c,1101\1 ~11 -pi•ni ct, iusi ,· co:_le,;•bilt i;u.er•~un!f ill ·•:~:v!~1· d! 
i,,;!:i tr.s=c---re,,ti che h,:-:::o 9en,r1t:, tuini d: t~;; o •p.1ll-1p,;,rt• ~ord,11t! 
:.,~ · :!;a!e·~·.te di f•gll t d i r •th lvtc!i Colhor!to e : ac1.tf:l~:::if.,J. 

EVOLUTION OF THE PLATEAU MARGIN KARST OF TENNESSEE 
AND ALABAMA, USA 

WHITE, Wllllam B. - WH ITE, Elizabeth L. 

The Cumberland Mountains of Tennessee and Alabama in the southern 

Appe.lachian Highland.a are a dissected plateau of Pennsylvanian and 

Missiaaippian rocks that dip gently toward the center of a large 

sedimentary baain. The plateau la capped with a realatant sand.atone but 

the flanks of the mountains are underlaid by limestones with a thin 

intermediate sandstone unit. Deep valleys known as "coves" are eroded 

into the plateau margins to depths of several hundred meters leaving 

intermediate ridges of limestone with a sand.atone caprock. These are 

predominantly karet valleys often occluded by saddles and with extensive 

underground drainage. The floors of the coves are alluviated plains 

related to the present day drainage of the Tennessee River. 

Evolution of the plateau margin karat takes place by slope retreat 

aided by internal drainage through vertical shafts and controlled by the 

retreat of the resistant caprock. Pa.at base levels are recorded in the 

karst saddles and in tiers of caves along the margins of the coves. 

Examination of evidence for pa.st base levels combined with calculations of 

downcutting and slope retreat produce a crude model for the evolution of 

the karat system which requires a time scale extending into the Tertiary. 

FENNSIK-SZ(LI KARSZT KIALAKULASA AZ AHERIKAI 

TENNESSHBEH (S ALABAHABAN 

A Tennessee-bel i es Alabama i Cumberland-hegyseg a dtH i Appa

lache-11agasfiildOn a nagy i.iledekes •edence fele enyhen d616 

Pennsylvaniai es Hississipi korU k6zetekb61 Cll6 felszebdal t 

fenns(k.A Fennsikot ellen.Hl6 homokk6 fedi ,de a lejt6kiin 

■eszk6 bukkan el6 egy vl!kony, citraeneti homokkh egyseggel. 

"Szakadek"-kent ismert mtHy viilgyek viig6dtak nl!hiinyszc1z me

ter melysegben,■elyeket homokk6-sapk.1s ■eszkO-gerincek v;i

lasztanak el egy11cist6l .Ezek els6sorban ka rszt-vii lgyek,mel ye

ket sCirlln nyergek zcirnak el es ki terjedt fiildalat ti lefolyci

suk van .A szakadekok feneke alluvicilis sik,mely a Tennessee 

foly6 lefolyiiscihoz igazodik. 

A fennsik-szeli karsztosodAs a lejt6 hcHravcig6dAsa sorAn tor

tenik,melyet a fi.iggOleges akmikon ;1ti bels6 lefolycis seg(t 

es az ellen;1116 homokkO-sapka visszahUz6dcisa szab.ilyoz.HUlt

bl!li cr6zi6bAzisokat jeliilnek a karszt-nyergek es a szakadek

szeli barlangok szinlOi.A regi szinlOk tanusAgAnak vizsgcilata 1 

a bevcig6diisra es a lejt6 h.itravcig6diiscira vonatkoz6 szAmitiisok 

a karszt-rendszer durva modelljet eredmenyeztl!k 1 mely id6ben 

a Ha rmad-kor ra nyU l ik vi ssza 

GEOLOGY AND GEOMORPHOLOY OF THE LOWER DEVONIAN BEAR ROCK FORMATION 
KARST, NORMAN REGION, N. W. T ., CANADA 

HAMILTON, James P. 

Kar'st -featur"e& are wi despr'ead 1 n r'uggad ter,.-al n o-f the 
Canyon Range, Mackenzie Mountains and the Nonnan Range in 
the Fr'anklin t1ountains, N. W.T.. Collapse and solution 
dol ines, lar"ge closed depr'essions, str'eets, pinnacle&, email 
cavar'n&, and a var"iety o-f kar'r"en -for"ms have developed on 
dolomites and evapor'ities o-f Cambr"ian to Devonian .age , 
These -featu,.-es ar'■ most pr"onounced on the Lower" Devonian 
Bear' Rock Fo,.-,nation, a highly -fr"actur'ed dolomitic solution 
breccia. Deep seated solution l&ubrosion> o-f Cambrian and 
Devonian avaporltlc strata <Saline River and Bear" Rock 
Fo,.-,11atlons) has proci.Jced a landscape dominated by -foundered 
and col lapse karst 'featur'es. The pf nnacled natur'e of" the 
ka,.at ts r"elated to vigor"ous per'lglactal activity in thi• 
perma'f,-ost region. Additionally the kar'st has been ,nodffled 
thr'oughout the Quater"nar'y by r'apaated glaciation and the 
incision o'f deep canyons. 
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\.eo10Q1e et. qfiomoroho1og1e a;une formation karstlque du dtbut 
au aevon1en tJ:Sear MOCK, region Nor■an, T.N.O., Canada). 

Lea tor■at1ons karstiques sont tr•s rtpandua dana la 
region du canyon Mange, des ■ontagnes HcKenzies et dans lea 
aoncaqnes Yrankl 1ns I Hora an Mangel, des Terr 1 to ires du nord
ouest., t.:anaaa. 

l'lusieurs tor■at1ons du genre dolinea d'effondreaent et 
de d1sso1ution, en plus de larges dtpresaions ferates .. de 
r•seauz, de pinacles, de petites cavernes et var1,t, de 
for11ations de fissures de laplaz. se sont developp6es sur les 
dotoaies et. les 6vaporites., datant du Ca■brien en allant 
1usqu•au Dtvon1en. Ces for■ations sont plus apparentes durant 
la oer lode du lltvon1en de la toraation de Bear Rock; un 
orecc1a de doloate tr6,s fracturt. Un ph6noa6,ne de sous-6ro
s1on (protondeJ a produit une 6tendue do■1n6e par l ' effondre
aent au Karst. et des st.rates d ' 6vaporites du Caabrien et du 
l>tvon1en. LA nature en pinaclea de cette r,gton du per
aatrost, est apparent• • une actlvit6 p6rl9laciale tr•• 
tort.e. De oJus, L.es Karat ont 6t6 aodifU tout au long du 
yuaternaire par aes 9taciat1ons auccesivea et la foraat1on de 
ororonos canyons. 



KARSTS ET GLACIATIONS DANS L'EST CANADIEN 

SCHRO-BDSR, Jacqu~s 

La clcnitn &lacialion cootinclllalc cu Amtriq,,e"" Nani ..... l'Cliffl, do l'ESI ell,~ ii 
ya 12,0001 13,000-. Donsl'UeW-Efonn6porla RiviaeOu-.., lo FlooveSaiDI• 
Laurent et la ,q;o. des Maritimes, 8 ants Ollt t!~ t!bldifs. ttporus - 3 l'i!fiOGI 
1~clifftmi-. Lesdom6coh~ues,,bli •q·-et~ 
ttelMillia .,._ do ks ccn-6er par rapport Ill paciationo ~ - Un mt IO 
sicuc: duo..,. mailra prtca.mllriens a,u -p-ctle de plu do«)() mdo ~ 
inactiw,, COll-t des dq6IS dt!tritiquei et bioclutiq ... escpa ~ Ill 
Wisccmlllia Troia si1e1 dais lei eslcaua ,~cau ordoriciclll: I)"" - do 
cdo4blclcpadoapleriesaoyt!es-tdo5l15ado111JOetdo I l6ado 

d'odeiM--,:iaire; 2) ua ri!seaa decant&~ . •• . I •-• 
moinJ dl1 Wllcoeilaicn moyen; 3) uoe peru,o hr . N qlli .-.,. • -
souternlll do pl111 do 3 bD anl&icv III Wisc:omulica. Qulle woo daDa l'On,ple des 
Appalad,oa, I) u ant bam dana dos cakaiJes ailuricm, ,_ • °" \ri-s)ociaue, 
~ f-at! porks dtp6ls crw, lac propciaire; 2) a bnl do ..,_ - des 
calcairel ordovicielu sllrimpoo,6 l ue morpl>ologic alacia.ilc ct ~ 3) 1111 
~ - des cakaita 1i111ricas, inactif clop,ail au IIIOia 230;000 -; 4) 1111 
..___depelillbauimdoemixlnalelctdoswfalel~ .. •• tllClif mais-l'orip-•moim•W~-

The last ice IMltCOftfld - "-rica is .-.l<>d inlO EIMem Canada - are 12,000 
10 13,000 yean. 0a a W-E line 6- Olsawa Ri- 10 Marilime Rqioas, I ants have 

---- 3-poloskal poriea:a. ~---IO!osical ,nd isclopic--1Ma-10CClffllle-brlts~tllt ·-----One 
ant is~ in .. -----t,lc. The~ feanR ii - ioac1ive, ~:i:.-=pe,dy=.:.:.:.·iao:.:::~. -~~.= 
tllaa 4ka :.:.:sr-olpDaia (5 m 10 25 • wide, I a 10 6 a llip)ol 
nllpe<ial Grip; 2) ioo .... cmliea ol • at 1aat. Midlae w~ .-; ll .. 
~ ri- c-i., otf a cave ayarem of aw;, 3 Ian loag ad alder than w-...,.,...._ ----•tllCAppelacliiaaRcgica: l)ai..,._wbnt 
ia SiilriM ~ ol -.lacial or;p,e 0< bcflft ii, widria proclacial lacastrioc 

· 2) •--ant ill Ordorricial ~C..,W wilh alaciol ad pori&1acia1 
:::t:r-1 a,; 3) a,_-.. in Silaria Ii-, deedl lllllill 230,000 ,.._. at lout; 4) u..,.... in ~-aod---. pally flmclioul ad. old .. 
_______ ..._ 

THE INFLUENCE OF THE STRUCTURAL PLAN ON THE DISTRIBUTION OF UNDERGROUND 
KARST FORMS 

ICATA.SY, Valeri 

Change in UM and space ot the territory ■ tl'\lct11ral plan, 

within the liaite or which karet --•:U' 1• situated, controls 
intensity, d1atrib11tion and orienting ot Wlffr ground karet 

forms, Tectonic jointing renders the greatest 1Dtl11ence on karet 
tores distribution. The aoal,yaia ~ tectonic fractures dis tribution 

in 11-atones of .Great C.Wcaaue and the UNls ,USSR/ karat regions 
permits to :reveal •-n regularit1-■ ot the &rrallll-nt ot such 

f orms ae caves and ainee. The acheM of karat zone• distribution 
and inteneive jointing within the liaite of positive tectonic 
otruct11Ne with different fo:nation .. cbaniu ie given in this 
wort. Tbe reaulte of inveatigaUona can be 11aed for spdeoobjecta 
prospecting, olucido~ion of oondi.~ion.e and tactore o~ their 

fo,-tion and deteraination of bydrogeological peclllieritiea of 
naaait lean\ roclce . 

IWlfflllE CI'PYKl'YPHOl'O lllAHA 

Ill PA~ WPM ~ro llo\PCl'A 

~ BO ~ ■ 8 DpOC'l'p8HCHe CTpyllTypHOro lU&Hll T8pp11-

T0pllH, 8 np6,ltaAlt IIOTOpOII pacllOJl<aeH llllpCTyllllllllcJI MaCCllB, ll~Olll

pyeT lllft9HCIUHQCft,, pac~•- 11 0pllelflllp0811j' n0,11,Se1AAa ICApCTO

BYX 4'clPI- lludonaee - t1a pac:npe,t,UelOle ltapCTOBIIX 40p11 OK&-

3"'8Ml'f Tell~ 'lpCllllll9tOMTOCTb . AJa.u3 paCDpeAe•eHJUI T8IITOHll-

1,1ec111E< "Pflllllll 8 DMICTIIIIXU UpC'lOBIIX i-lc»!OB Soa1oaoro KaB1ta:ia II 

Ypua (CCCP) nosaoua BWIIIIIITI, ~ .SOHOll&pKOCTlt p&cnOJIO&Gltllff 

T&IIIIX 4'clPI, ll&lt "lllf'PII • IIIIXTII. B peCSoTe llpep.,!Oll8Ka cxewa llfOCT

paKCTBetatoro pacnpe,J.e•el!Mff 30ft 3&1!8pCTOBIUIIIOCTII II IIIIT8KC■BHOII Tpe

llllHO&a'l'OCTII B ope.p.lll!ax DOJIOSIIT8UltiX TeKTOHllll8CIIIIX CT,:YK,YP C 

p ~ llex&IIIIS- o($l>&30IIIUtlUI. Pe3Y.lbft'l'II KCCJ18AOll&lllll! »oryT 
6H-rb 11Cn0Jlb30B&IIK A/Ill aoHCIIOB cna..eoo($1>8K~OB, lil,IIICHellJUI yc.11001111 

II ,f6KTopoB 11X o($pa30Ballllll, a T&lal8 C Qellbl> onp6A8JIBKKll r!IJQ)Or80J10rK-

1,!8Cll■x oco6eHHOCT81 IBCCII.BOB xapc~ca nop0,11. 

STUDIES ON CHALK PALEOKARST DEVELOPMENT USING DATABASE 'KARST' 

'?.AXOPTnov. V. L - DB■OACHBV. s. N. 

arrangtt ru,,...rou• d&ta on chalk p•l•ok•r•t o btained fro- l ong

te,... geophy•1cal and g90log1c&l engineering p r actice. An infor

••t ion •Y•t- JNES was adopt.ct •• aoft--.re to be applied for 

local c:kt•b•.e 'KARST'. The databas• l'f'IC'Orporated data on phy-

.. 11 .,. result• of ge-ophyaic.l surveys. 

lhe O.taba .. • KAlltST' ia efllPlOyed to plot patterns of 

challll vllder91"'0U-nd ...,.l,ef,gaoph)Mlical fields, 3-di-nalonal 

dlst .. 1kt10fte of chalk ka..-.t en1t,......,..._ p,11.r ... ter•. 'KIWltST' 

data t~ ..... lysis is ...-..ct fOf"' 90Mlli"8 local :i~ t .. t"
,.,,... cnanee-, in chalk loee ........-ntN by co.puter .. pptne .. 

The OTEX s-ubrouthw pack• .. ta • ... ,.. to find out data re

l&t1on.h1ps usina reco9nition ~tterna algorathas and fill 

lt;;)''UlJll! PA3lllfrlGI DA/IEOIUPCTA llEllA C n01,10.a,1> 

6A3W JLL'!lll,ll( "IUPCT" 

ueece MHOroneTHMX' •KJreHepHo-reonor1t111eck11X x reo4'11311ttec■11X 11cc,HJ10-

• 0HMI paaaMTHff na11.eoxapcTa 11ena,Heo6xoaMwa ee opraHK3B~Mff • BM.Ile 

cJa:, Jt8HHUX.B ,caqecTBe OCHO■W AJU1 ».OK8JUHON Cfa:n1 ·•HHVX ·tu.PCT· 
npHHftT8 MH~Opll.8UNOHH8ft CNCTeMa XUEC.flptA;JC¥0TpeHO xpaHtHWI K 

OORCK AAHHWX •e•ecTaeHHOrO COCTaaa,tN3MKO-lftXIHMQeCKXX,t■3NKO-XW

MM~ecKIIX xap■ KTtpMCTMK oGpaauoa nopOA H pe3y~•TaToa r•Olf'••"-•CKMX 

H■Gll»AeH•IJ. 

C DOMO ... Cfa311 AIHHWX •KA.PCT· OC~KT8JUl8TCJI nocTpoeHltt e MO

ae~•· no•aevMoro pu•eit• ••~•,r•ot•a••ecJtU no•e■ ,npocTpaHCTaewKo

ro pacnpeAUeNu ■xaeHepHo-reo.aor■•ec•u napa11eTpoa •eno•oro aapeTa. 

TpeHA-aN.aa•a A8HNIIX •tUPCT• noaaoat1e1' wa •Tu 1&0 .. eux cpeao.Ta ... 

ltUNHHOI rpat■Klf •QeJIJITa. aoxaa•N.11e ION.ll,K01'0pue ■Ory'!" xa~n•p•

aoaaT• paaan■e -••o•wx OTaoxeHM!.flaKIT npMMQJUIX nporpa•• DT3KC 

no11oraeT aw_AUJIT• a11.n.11p■•~••• aa1t0No•epHOCTJ1 aaropaT11a.11.• paenoa-

060 



PREDICTION OF ACCELERATED KARST PROCESS ZONES USING REMOTE SENSING 

1:lR.Pll,kY, A. A. - Z.Al:OPTBLOV, V. B. 

~n pf""OSpected uai,. ,.._,t• ...,..lftl Qrst rel i•f'• coabined 

Nith dllnud•tiona-1 aM ...-oeiOftel ,.,, ....... reveelift9 tha raliabl• And 

....... ,-..1 f..t:u.,... or h-aet:.-.d ...., folded ... l.....t•r-y structure-.. 

..,.....1 ,....4.11_.. ..,_.., MW suf'foeiOf'I ,.,,....,_ haa ._.n apaci

fi_. .._,di ~lt frCMII ldeat: .-,ody....lc at,._,, ..... ty,f~urlng 

at i~lCMe of 11.....- ~w-e z.oew9 aw ..._..ton o'f cloead 

fr..-t..,.. ._,,_,_ locat.ad at f'la.nlts .,.. __.tell- •t-h i......,i._. 

......_.Oftic•l N'Y9l......-,t l.ocal et:r~_.... 

The,.._.. __ ,.,. COlllblnad •1th _,.lyeie of' -t■lllt■ 1 .. -

r.rorr.03:,iroBAl!llE 301! IL"fl'El'.Cl4DROJ'O PA3BllTIUi KAPCTOBWC 

nrom:ccoB L\ICTAIII!KO!ll:U!lll W\"l'O.l!All:l 

TipM awcTaHn•oHKl:IX MeTOA•X cTp7KT7PHO-nOMCXOIIWX paCfoT ~apcT0-

11we topMw pen~ete B coqeT&HKK C aeH;JA8UKOMHWM" K 3p03KOHKWMR ~op-

1118MW oCfpaQlOT naaesewe ■ c~ec'PBCHRwe np113H8KN pa3pWIIHWX M n11,ora

TKBHWX CTPYJtTYP ocu,oqHoro qeXJU. 

OnpeaenelUI HeCKoa•tr0 paeK0911AHOCTd 38kOHOMepHOP. rnnn.apo•t<• 
,c.epcYoao-cyMoaKoH~ top.,o«l'.1CJIDM.em1J1e MoaeM■•m1 reOAMHa.lOlQecaK-

11111 Hanpuett .. 11■: J'CUe.ll- ~~o•aTOCTll A J'UB'X nepeceqeud ffMHeA

HO TPe•antKo-p■apw•ttllX aoH ■ ~NH.aetli 3■MkH7TW.X CstCTetl 1!)e!IMH 

na KJUUU.U M n•p--aJIIIX .,.,..'IIIQ[ DOJl,HJIIT~ C J'HacneJlQNffH.all Keo-

ano••379 AJIO:TNII--- ....,._ 11CC:M,1lOIISMd.e1t11.at1-- a ceCSR 

.nw .YQM.TlfaaR 38KOHoaapwee.Ta IW'MWS,09KJI KtlpCTOMrX CMJp11 , ...-.,0 

nporH0311pOB8Tb 30HII H■wcJo.ee alt"l'aa11oro pa31111TKft K8PCT·0891C ~COft. 

LINSAR TECTONICS AS A FACTOR OF KARSTIFICATION 

LTS&NIO, Vladta.lr 

'!be .,.1,y,.1s of tectonic pradiapoai t1on of C■ech karat feature a. 

Paper ia baaed on valorhation of previoua dataa,apecially 

tectonic datas and interpretation of space 1Mgea and aerial 

photographs. 

llorphoatructure schematic map of Zlaty Kiln allows the morpho-

tectonic block with denudation remnants of paleorelie:f' 11111 ted 

of pre&>minant Unaar at.ructures(overthruat :f'ault,faul.ta am 

jointe).'l'be lf-S linea are aain directions of the kAratiti.cation 

in this area(KoniprUS7 cave).'l'beae structures are connected with 

Toboll<s fault and continue through the Bohemian llasaif. 'l'be seismic 

intensity IISK-64(5-6°)accompanies some of than. 

METHODS OF DEFINING THE RATE OF FORMATION OF GROTTOS BASED ON 
ARCHEOLOGICAL DAT A 

DUSHBVSKT, V)aduta• P. 

One of the most difficult tasks is to work out methods 

baaed on a qualitative analysis of karat and other processes and 

their dynamic development . 'lhe main reason is the lack of pale

o&•l!"'orphologicsl bench-marks to be baaed on when making a cal

culation and the calculf\tl on to be well-grounded. 

The remains of man 's activity which are ot different kind 

and may be found on grottds accumulations (the cultured etratum) 

and inside a cave (petroglyphic drawings, inscriptions , cuttings 

traces of defensive, economic and cultural activity) may be con

sidered, as we see it, the "starting point" in this met~. The 

demand is: they mu.st be exactly dated from the point of view of 

archeology. The moat valuable archeological aontaente tor paleo

geomorphological reconetructiona are those or one and the same 

or different age and of many layers. 

To obtain the data cbaractorisUc of the morphological 

changes in a cave and its elettenta, to know bow dyDamic the pro

eesaes are it is necessary to analyse the amowit of cultural 

s trate. per square metre, to compare them with each other and as 

to their con.figuration at present . 
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uJPE]l!BElll{I$ Cll<l'CX:'nl PA31M'OOI I'POTOB no 
APXl!ul~ JlARHiM 

lleTO.Ja]al ~c-.cro ■9J'l81111Jl l<llPCTOBlil ■ JIPYl'■X IIP(lleC

COII, npo■OX0.-0: B rpo!IIX ■ --Jta pasB■ftK UOOJ:8,IIIID: o.-a 

11a TPJ.-X -•· Illa- - O"IJTOm■e 11seec!IIIIX uyeorecaop

,j)oaOl'll'IIICDX pempoa, cai-c~ Ila l<OTOpble IIOllllO npcaSBo•n 

odoc-- pee••· 
·-ro-ura. OTO-·...,, QQaTI> CM.1'i pes11ocTOp011J18l .-a-
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REINTERPRETATION OF PRIMARY GYPSUM DEPOSITS IN GUADALUPE 
CAVES, NEW MEXICO 

BUCI:, Marcus J . 

Tne caves of tne Guadalupe Kotslta.ns contain extensive gypsu-n oepo51ts 
inferred to nave formed from tne react,on of sulPh.r.c actd With wnestone. 
1n1t1a1 1sot0Pe csata conf'lf"m th.at the su~ nas passed tnr-ouoh a cycle of 
bt0logic11 recsuct,on to H2S w,tn subsequent OKYdat,on to sulPhut'tC acid. 
Altnougn most of the pr-.mary gypsum n.as been <issotved or- recryst■lltzed. 
there are many well preserved exaffl)tes. Prffillr'Y c,epQStt.onal textll"ea and 
structi.res nclic.ate tnat tne ma...,ot"1tY of t.ru OYPSU"n fOf"'rne<I as a St.Caqueou.s 
crust UP to t m tr-.ck. on tne cave walls ano cettngs. As tne crusts tn.ct<
ened, fragments or even ent..-e crusts spalled off t6M:Hlr tnetr own wetOf\t. 
These fr-agrMnts and blocks accumulated on tne fk>Ot" as bt"ecc"1 dePOs.ts UP to 
!5 m thtek, usually inf,lled w,tn aubaer-111 gypsum cement. In situ ee111ng 
ana wall crusts locally display excenent ltfflestone replacement te,ctures. 

Two of tne caves exam.ned nave unusual floor oepos.ts. Bedding and 
otner sedimentary struct1.ree .noc:ate tnat these accumulated bY al..Oaqueous 
settling of fine gypsum crystals. Tnese deposits, up to 3 m tn.ck, were 
subsequently covered by col\apsed cetlnQ cn.,sts. 

Stable i.aotope atucies are in Pf"'ogr"esa. 

Kt1.nterpr•tat1on des depots pri■a1re■ de gypse dans les 
cavernes t,;u•'1etoupe l New Hex lco J 

Lea cavernes des .antagnea Guadeloupe contlennent oe 
noaoreuses accuaulation de gypse qui se seralt for ■,es par la 
rtact1on o'aclde su1phurlque avec le calcaire. Lea pre■itres 
donnees uotooiques confirae que le soufre a 6t6 r6duit en 
Hi!» 1ors o•un eye.le biologique su1vit d'une ozldation pour 
oroauire oe l ' ac1de sulphurlque . Htae al la plupart du gypse 
pr1aa1re a tt• d1aaolu ou recrystalllst, 11 y a plusieurs 
e1:e■01es b1en preservts. Les teztures et structures de dtp6ta 
or1■a1res ind1que que la aajorlt6du gypae s•eat fora, sous 
1 •eau pour at.t.e1ndre une tpa1saeur de plus de l ■ sur les 
aura et p1atonas des cavernes . A ■esure que la couche s•eat 
eoa1ss1c. traqaent.s et. •••• la couche entltre a'est dtt.acht 
par enaro1ts sous 1 •ettet de son po1ds. Cea blocs et frag
■ents se aont accu■u1es sur le plancher s ur une ,palsaeur 
a11ant JUSQU 'a :.■• sous for■ea de breccia habltuelle■ent 
conso11.aes oar du gypse subaer1en. Localeaent, les couches 
"' ln &lt:U"' oes aura et p1atond11 dt.antrent des textures de 
re■01aceaent par du ca1ca 1.re. 

Oeux aes cavernes exa■1nts ont des accu■ulatlona hors de 
1 ·oraina1.re. ues lltS et autres structures atdlaentalres 
1na1auent que ce11es-c1 ont 6t6accu■u1,s par le d'p6t soua
■ari.n de tins cr1stau1: de gypae. Ces dtp6ts d 1 au plus J■ ont 
ensu1ce ttt ensevell par l ' affaiaseaent de la couche du 
01atond. L.'ecude a • isotopes s tables est en couns:. 

HYDROLOGY AND GEOCHEMISTRY OF A LARGE THERMAL KARST SPRING, 
GRUT AS DE TOLANTONGO, HIDALGO, MEXICO 

VENJ, George 

Grutaa de Tolantongo diacharges over 3 cubic 
metera/aecond of 'Water at temperatures ranging from 
3S-40 c. Thermal springs, with leaser discharge■ of 10-450 
liters/minute. occur at elevations 50-70 m above the cave's 
spring entrance. The cave formed a a an underground 
diversion for water from one desert canyon to another. 
Oowncutting of the upper canyon, at the cave' a insurgence 
entrance. intersected thermal waters rising from a 2 >cm 
deep anticlinorium. ceothermometry of the water■ eet the 
aource temperature at 73 C, which cloaely approzimatea the 
temperature calculated by the geothermal gradient. The 
thermal water ia aupersaturated with reapect to calcite and 
aervea a• baseflow for the cave stream. Eleven waterfall• 
along the course of the cave ■tream degaa its CO and fill 
the cave with mist vhich precipitates calcite on the walls 
a.nd ceiling. Wa.terapouts forcefully di1charge from the 
walls a.no ceiling, olao degaaing co and precipit"t.in9 
calcite curtains around the a pouts. Haasive calcite 
deposition from the springs outaide the cave have created a 
large, 70 m high, ground'W'a.ter dam. The theory of auch a 
dam le supported by the high-pressure di1char9e of the 
cave'• vaterspouta and the homogeneoua chemistry of the 
cave and apring water a. 

Ha■ de 3 m1 /aegundo de agua sale de la entrada 
inferior de la Gruta de Tolantongo con tempuraturas 3S-40• 
C. Hanantiale■ teraales, con flujo■ 10-450 litroa/m.i.nuto, 
ex is tan 50-70 m ma■ arriba de las entrada inferior. La 
gruta deearrollado por el diversiOn subterra'neo de las 
aguaa de un arroyo a un otro arroyo. El ahondar■e del 
arroyo superior, de las grutaa entrada auperior. cortado 
agua■ term.ales aacendaba de un anticlinorio que extende 
hondo 2 km. Geotermometria de las aguaa indica la 
tempuratura al origen del calor es 73• c. Eate tempuratura 
es aprozimadamente la tempuratura calculada del gradiente 
geoterm.ico. El agua. term.al es sobre aaturaciOn con caliza 
y e■ el agua principal de la gruta. Once caacadaa en la 
gruta libran C01 del agua, y llena la gruta con vapor que 
precipita caco, a loa pared•• y el tacho. Chorroa de agua 
ta.mbien l,ibran COi. y precipitan cortinas de Ca.Co1 . Hucho 
depo■iclon de CaCO de loa manantiales cerca la gruta hecho 
un gran, 70 m alto, preaa de l oa agua■ aubterra'neos. La 
teor!~ de la preaa es auatentado de loa char roe, y la 
quimica homog9neo de las aguaa de la gruta y lo• 
manant.iales. 

PALEOKARST OF THE TYAN-SHAN MTS. (CENTRAL ASIA, USSR) 

NJEHAJLYOV, V. N. 

The development or the fyan-Shan karat baa a protracted his

tory cond.l.tioned by geological wid geogra!ical past or the region 

( te~r1· , ,-, ). ~ithin the limits of the Talas range the relicts 

ot ~!,~ .. . ·,t or weathering formed in the middle-late Rephean (Pre

Ce.,.',.,·1 • • 1 be long to the most ancient karat ahowa . The low Paleozoic 

ksrst ~l'apr1113nts have been fixed there. The Devonian karat has been 

developed within the limits ot the Alai and Turkestan ranges. Ac

cording to their character such karat shows are similar to middle 

Carboniferous widely developed within the limits ot mo11ntain Per

gana. They are represented by surface and underground types. The 

Bingle Carboniferous-Permian karat shows occur 1n the region, ot 

the Chatkal range. The Triassic-Jurassic karat is documented in 

great number in the Western and Soutern fyan-Shan. 

The younger Cretaceous-Paleogene karat is mainly met 1n Per

gana mountain framing. Thus by present the karat shows formed in 

Proterozoic, Paleozoic, Mesozoic and Cenozoic eras occur in the 

Tyan-Shan region 

IlAIIEOKAPCI' 'U!Hh-lJAl!ll ( CPEJU!lll! A3ll/l, CCCP ) 

Pa3Bl1Tlle KapCTa Tmu,--!llallll IWCCT JVl)ITMl>HYIO IICTOpllll, oelyCJIOB

JICHHYD rcOJ1or11qeclO!IJ II reorpa/!nl'lecK1J.1 npoIJJIH:A Tepp11ropm1 . K nan-

dOJiee JUlCllllllM npollB1!elGIJIU KapcTa OTHOCJITCH PElJUU<Tll KOp BWICTpllBa

lll!Ji , c¢op1.mpo11B!Ollle B cpOj1,HeM- ll03A)leU piq,ee ( JtOKe!Jelpnii ) B npe-

jl81lllX TwraccKOI'O xpe<lTa . 3nec1, ::e 38(;1IKCllp0DalW (!iparueHTU IOl::ll8-

naneo3o!lcKOI'O Ka pc Ta . lleaoHcKllll KapcT pa3Bl!T a npe1tenax AnallcKoro 

II TypK8CTaHCKOI'O xpeelTOB. no cooeuy X3paKTepy 3TII KapCTOllp0/l'.BJICIGIII 

ll01(06Hll Cp0J1H8Kap6oHOBllM , Cl!JlOKO pa3B11TIIW,! B npejleJiax ropuon Oop

raHll. 01111 npeitCT81l118Hll nonepXHOCTllll!,UI 11 110jl3CI.IHW.O! TlllUlMII . B pail

OHe 'laTKaJICKoro xpe6Ta odHaP}'J!elill e1t1!111ffillle Kap6011-ncp1.:cKJ1e 1capc

TonpoJlllJlemtl!. Tpuac-DpcKllll KapcT B OOllbIDOM KOJll1'18CTB8 38JtOJ<Y!.!811Tll

pOBaH B 3anajlll01,! 11 lli:HOI.I Tmu,-l!la11c. 

Eo.nee UOJIOJtOll - uen- naneoreHoalil! KapcT BCTpc'leH, rJialllllllJ 06-

paaoM, a ropHOM oelpawiemm QepraHll. 

TaKIIM o6pa30M, K H8CTO/llll8MY ape1.1e1111 na Tepp11rop1m Tll!~ll/1 

OelHapy,;;em; KapcronpollMCHIIJI ~p.ntpoBBltHHe B npoTOp030IICI(YJJ, na

J18030llCJ<YJ), l.!03030!ICKY>J II KailH030llCKYJ) 3pll. 
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EINIGE ANGABEN ZUR CHARAKTERISIERUNG DER LOSUNGSDOLINEN IN UNGARN 

:nr u.nters:iche!l c!ie 1.0sur-a;sdolir.e::i des Bi!k::- unj A4;g

tele~- ~ebi~ee3 sei t iJehreren Jahren . Jer Zvec:i dieser Unter

suchu:1gen ist .'.:.id ~us~..:e.:fa.ssung der ::;har::Uteristi~a der in

folge Korro~!.on unter deJ. 3oCeu herausbebil.!ete!l )olir.en. 

Jas ?oater zei;:;t ei~i~e cilar-32:teristische .. "'1g2.ben ei

ner Lcis'.J.Jl;:s:ioline 1:i 3il:Ll:-Gebir.ge . Jiese ?lateau-)olir:.e fin

det □a.Y\ i!'l ei~er E··he von 7CU o Uber den f-.eeresspie.gel , wo 

die Deline i:i weisse.: I'rias-:--.3.l~atein auf dcr liochebene lie.;t. 

'lo':! :!ec 1.1:!a.rX:teristi:.:.a des ~.L!roreliefs stellen wir 

die Y.ar!'.'te ler Abh.:m::::;skate~orie, Cer 3eliefene:::-;ie u..,.! ei:ie 

drei:!:.:ie.,sio?:ale ~te der Joli:ien dar , letztere f'-3~ec wir ::tit 

Eilfe e!.:ies ?ersontlco:Jp:.J.ters ,3:ezeichr.et . .\uf der !ill.rte haben 

wir ei:ti.::;t -::1:1.ra;_::eristik.:L des :i:>olinenbodens, ZWJ .9eispiel 

die phy91E.alisc!le ~1.:s1.:.:nen:1et:.ung, das Hu.::,,us,;eh.al t , O.ie pH 

lerte usv. ~e-3:eben. 

So::.ie ch.3.racteristic par:t.!:leters of 

.le have investigate~ the ~olution karst .!oli:"?es in 

EW:c.k and -~.;tele:t ~ountai.ns ir. Cw:..::ar:, so!le Jeare ago. 

The ai.= of this investigatior. is to jic:over the 

caar:ic~eristic te9..tures ot solution .!olLles i::1 te.:iperete 

zone . 

fe de:::1onstrate here char3.cters of plate dolir..es on 

the ex3.!:1ple of 2. doline in BlUck- oot.L-itai::i . The dolirie is 

si tua tel.! on 7Cl' cetera above th!! see level. /IT. has been 

developed i:i vell karst for::iL"'l8 white li:Jestone of ~be 
plo.to liuestone f:a1.cies./ 

.bong the features o,: :Ji:::rorellei' o:: t!:J..g, doline we 

de~onstrate tJ:e reliefeneriies, the slopecategories, as 

i,ell as a three dL-:iensional ~:? constructe:i on the bases 

of these date with the help of a computing progr;'.!.:!.D . 

Sol)e characters of surface soils of doline such as 

physical paxa!leters, co::iter.ts of organic compound pli etc 

also can be read on the map. 

A KEY TO p ALEOGEOGRAPHY AND STRATIGRAPHY OF CONTINENT AL PERIODS 

BOSA It, Pa Yel 

Karat features which developed partly or entirely during past 

geological periods have been known as paleokarst. In its forms 

and fills, it preeervee a record of the nature of geological and 

geographical changes, which have only scarce evidence from other 

records or correlate sediments. It serves as a conserver of geo

logic past evidencing the evolution of hypergenic zone of the 

Earth crust. It serves as a key to bio- and lithoatratigraphy ot 

continental periods and as a guide to paleogeograph~c analyses 

and paleoecologic considerations. 

PALEOKARST IN THE VICINITY OF RUSE (NORTH- EASTERN BULGARIA) 

GLA'Z.Et::, Jerzy - JEYLOGIEV, Jordan - KALCHEVA, Ve-sellna - RUDNICKI, Jan 

The Danubia!l Plcd..t bct,"ioen the 3alkrui an.C: the l.Jar.'..l.be is coo

posed of flat ~·ing Lot.er Oret.::::cecus lime.ct.ones partQ cc,,•e1·cd Viitb 

late Ce!lozoic de903its. Rive~a flowi.cG northward to the Dan.'.We Vel

le;y had forL.aC. nuuero~ gor~es out in the lit.e!;tones. In these €Dr

ees th.arc are kno'fm aan;,i little caves at different altituc:!es and 

one big o,,iova Chukn cave /over 13 ka lonz,'. This ca~o reprosect£ 

horizontal net·r.ork of phreatic pacsuees elevated 90 Cl over Chern;; 

Loo ~iver . Seve~pothctical st~.t;es ooul<l be dictinguishcU in the 

evolution of tbese ca,·es: /1/ bathyphraatio corro~icn ,·.1th dictinct 

h;ic.rothercal J1roulation before erosion of a~uiclude forued b~ the 

late Cretaceous1 /2/ phreatic infill!a., of oa\"es \11th greenish lu

tite deposits deriveci froi, the erosion of the lato Cretaceous I /";,/ 

erosion of these deposits in high lying oaves /Orlova Chuka/ ciurin{; 

the !.:essi.nian orisie when extensive oaliche was formcC. on the top 

of Crataoe ous e.D<l Sarcatiau lie:estonen I /4/ shallot> phreatic infil

ling with recie.iah layered cla;,,s ar:.c. saru::c 1'1 Orlova Chulrn, they re

veal several palcoaa.;netic reverse.ls aI!d. ?.cro oauseC:. b:;- l ate Pontian 

transr;ressi,n1 /5/ v a~ose erosion e.n6. ci.epc.sition of [ravels nith 
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~ teeth1 /6/ nccUwul!l.t.ior. of bro\:r .. cave l o£:.!.12 v.itb 3.ru.::ilos 

pc,lc.rit;y, ortifactz antl '\"e1·tebratc rcLr.ains /!!• sccl~eus/. 

UATIEOKAPCT B PAIIOl!E f'OPOM PYCE /CEBEPo-BOC'fO'IHAf! liORTAPUfi/ 

/lYHaltCKaH XOJlllJIOT8JI paBHIIJlll wsz,izy CTapoil fll!aHl!HOO a peKOA 

)lyHaJI O/!Oll8118. Ila 118B8CTII.FIKOB paHH8W8JIOBOro BOapacu, '18.CTH'IIIO 

nep8KJ)liTliX Il08AH8KalU!oaollclQlllll OT/!Oll811KlUOl. Pe!O!, !8Jey~H8 Koe

B8py K peKe )lyuall, nepspeaaJlll 1131!60TWIKII r11Y60K1U01 oBpar8.llll. B 

8TKX OBparax .IUlell'lCH IIH0ll80TBO 1,18JIIOIX ne~ep H OAH8 xpynuaH ne~e

pa /OpnoBa 'lyKa - 6o11&me I3 KIi .111uuw/. ara neC1epa npe11cTaBJIR8T 

C06oH l'OpKaOHTIIJlJ,Hj'D CHCT811Y wpeaTHqeclOOC raJiepeu, KOTOPBH 118.XO

/IHTCH 90 M Hll,ll ypoBH81,1 p8KII ~epHli ilow. 9BOl!Dltl!H BC8X aTKX ne.-p 

npoHOXO)IW!a B mec,11 aranax: /I/ <!aTH(PJle8TH\i8CK8ll KCppoaKH, BWI

B8.11118JI ~PJeyJU1!1)1ell r11111xnep1UUU,1WX BOIi; /2/ (WSBTKqecKOe aano11-

HeH11e 88ll8HOB8TWOI 118llK088PIUICTl,IIIII OT/!Oll8HIIHIIIII /3/ apoaHH yno

llHIIYTWC o,noaew B JWOOKC paono11oaeHHwc ne•epax /0Pll0118. <cyxa/ 

BO Bpellll 118CCHllllll; /4/ aanO/lH8Hll8 Il/lHICO-<PJ)eaTll'l8CKlllll1 KJ)BOHOBa

'!WII! tl/18BPOllllT8JIII, 118.\illJl8JI O noa)!ll8IlOHTHqeoKOI! '!paHorpeooKK; /5/ 
118.A03118J1 apoaHH K OT/!Oll8Hll8 rp8.BHH; /6/ 88QOJIH8HH8 6ypOB8.Tlillll 

ne•8PIIWIII llll8JIII, co11ep~ OCT8TKII Il08BOBO'lllliX H apxeOJ1or•qo

OKl!O 118.XO/IKII• 



INFLUENCE OF LITHOLOGY ON DEVELOPMENT OF KARST FORMS IN UPPER 
JURASSIC LIMESTONES ON THE POLISH JURA REGION 

5ZYNUEWICZ. Adam 

In nort!lern pa.rt ot Polish Jura Region, the carbonate Oxfordian 

and u~o:eridgian deposits are conoclinaly 1ncl1!13ted /1-2° / to r.E, 

ar.d they are cated by faults with JG..S'i , 11'.1-SE, directions. 

Prom place to place this rocks have an ei:ereence fror.:i beneath 

o! Cainozoic sediraents, which depth ls raising to north . 
In t:pper Jurassic seac ti-ere are distingishing : spongy-tu?:ero

litic licestonas, maeive llI!!eotones 1 chalky licestoncs, thick- bedd

ed triable r:icrU:ic 1111:estones, th.in-bedded micritic licestones 

with marly intercalations /platy lices toneo/, marls, oolitic and 

•onkolitic lin:estones . 'l'Ms series of beds have a facial '1ntertong

ul.ng and. variable de1>th /1 , 5-150 m/, also they have a different 

c ~ec.1ca1; lithological and otructural parameters, too. 

Upper Jurassic carbonate roc~s are ~arstl.t'~d on all the depth, 

up to un<!cri;round ~~ge base, which consist the dogger' s cude

etones anc:! claystones. The lcarzi!icatton vas developed since the 
.Paleogene and t!1e poet part of the underground drainage canals was 

intiled b)· l:arst• s eed.l:mento of different age, 
T!:e bi~est but rare under.ll"ound. passage v.?.s .finded inside or 

beneat.'l of oasive and challcy lir:aestones. Scaller but often caves 
vi t!1 root tall ,,as appeared inside of tHck-be<!ded trible micri tic 

li::icstones. In t.'!in-be<!ded lic;catones .. as tinded only scall intiled 

canals and intcrbeded scourses. There are not underground canals in 

t.>ie earls. On the surface of platy and triably l.ir:eatonec tr.ere are 

big eolines an<! karst pits. The syoteco! karst ci=culetion 10 activ 

an<! 1 t is .Joined to surface d.reanage o! \larta' a Rivor. 

D::::t ;m:ncs~ ACT DIE E:!T',IICn.1.t.1:G :CEa LL"lS":70:l!'E!l 

I!\' D:i::I O!!ER Ji;;tA LU7.3TSI!!E:i ACF DEi: POil:ISCfi<::; J1.1UGZBI3T 

!:l ?fordcn des polni!Jchen Jura- Gebiete!l treten <!le !.rarbor.2.ttsc:1e 

Sedi n::ente des Ox.fords u . f.ic::ieri~ge aut und haben den ::e1cungS""lin',el 
zu :TE. Sie w:rden durc~ die Sprt:ln,;e i n <!er Jichtu:1.g~!l !i'E-S';I, 1[.I-S3 

c!urch:::oue:1. Crtl!c:: z~>~n <!ic::::c .?elcer: Cl'! rlic Zdo' ,cr~H!.c:'.c fl~~r 

di~ J..~no:::o!oc~~!'l J~Cir:ente au.a. !:r:ter dcr :·e:::cn ~c,~ Otcrcr.-h·ra 

~am1 ~a:i. t.•nte!":!~!:cic'en: dic::te ; a:!:!::tei:w, J·rcidice i"al!:st~i!'?e , 

dic}·e .ichichter. der t'L'-1-1 tisc!~er. J aLt.:steine1 F~attP.~·aJ:.C::teine, 

rergelsc!:!i::!ten, 0011 t1Ec~e u . onkoli tiechc £3Llc3te1!1e. Die obP.:n 

genenatc Gru,ren der !.alh!teine gr~i!'en Jr.eir.an<!e= \Incl bil<!en Sed.1-

~-P.nt!.rt~z! :-s. Die ;.~l.\:.Jt~ir.e ~u.ben versc~1lden~ t-Jf.chtig!<eiter. unc1 

unterachei de:i eich nae~ chor-iccten, physisc!:Pn, 11 tologiscl:en Fara
r.etren . Die Ober- Jura ullkstelne olnd ver!tarstigt bis zu <fer: Dogger, 

der auo Sc!;lu!!':stnine 1.:.?ld Tonochi!er besteht Die !:a=stbildung ent
wic!.:,:l te sich von t!o::?t ?allogcn. Der &!"Bsote Tei: dP~ unt~rir<!iscten 

rara ttor;Aen 1-!'Urde dur~l' t!.ie oedir:-ente cicr vercchiet'cnen 2'e1 t er!tll" t. 
Crosse, aber nicht o!t auttretende P.8llen werden in-tier unten 

<!en dichten Z:alkstelnen gefunden. P.811en cit den getal.lenen Deeken 
treten in den dicken Schicbten lalkateinen, In den dflruten Schichten 

der tallcsteine wurden sehr ael ton kleine l:arstton:en getunden. :Es 

wurden keine i:a:.-:itfor::en in c!.en Merzeln !cstgestcll t • .1.ut der Ober
flllc!~e dcr :Clattcn:~.2.r:~t.?ine ctbt a:'.:! ott c=-osce :.arct~ol1:.t~n u.:.c! 

i..~sterdtallen. Dae 3ynt.?::i der ::ar::::tioc:=.en 3tr6cu.'"1.s izt i~er no::~ 

aktiv und st~bt nach den obcrfUc?-?lichen Sy!Jt~r:: des Flusoos \tarta . 

PALEO- KARSTIC PHENOMENA AND THEIR RECENT APPEARENCE 

RADA!, ooon 

Palaeo-lt,rstic nt-eno.,.ena '3re of t·no ~"lin tynes : surfoce

and s11hs•1rface ones. The first proup mipht be con3idered 
as part of reo,norphologic:11 fo~m3 and the second is closely 

rel'lted to lc,rstic water '1.nd thus to caves-cavities . 

Palaeo-~~r3tic for~s are best oreserved under a protective 

cover '1"'1<1 "T'lipht be " exhumated" by natural nrocesses or as 

a consequence of hu'Tl8'1 a::tivi ty. Si.nee in Hungary ore de
posi ts rire often tn he found in 1<arstic depressions : after 

'"'elnr exnloited , ah9.ndnned 'l!ine-sites mieht become 11open-

air rn1Jse·1ms" of n9laeo-karstic phenomena . The most spectacular 

s•1bs11rface lo:"lrstic ph 1.~nol"ena a.re the rests of fo~er therrnal

water 11.cttvlty. 
Non-covered p1laeo-k9rstic surf3ces , -forms are on the surface 
~ostly destroyed by erosion 'lnd thus not easily recognizable. 

Airphotos rni~ht l~r~ely aid in the exploration and analysis 

of s•1ch s•1rf''lces, tnclu1inp their con!lections wlth tectonics. 

Paleo-karszt jc lensOrck es ~zok je lenlcri mec 

je lenesi fornOja 

A n1leo-','lrsztos ,iclens8reket ket fO tipusha sorol..,'ltjuk: 

f'plsztni- '?s fc1s7in-!Jlatti foro:nBkra . Az els5 csoportban 1e
v~lc e ~eo"Tlorfol 6pt:it -:t\'!l;k ~atok resaet ke!)ezik, ".'liV a m.j::>1..>dik 

csooort szoros'ln '"."apcsol6rlik a lt:3rsztVizhez es ie-y az iireeek

he z--.... ,rl'l'1F01<hoz is . 

A p,leo-'nrsztos .ielense;,•l.cet le~johb3n 8FY vedO t3ka _;:6 

:\riz'1eti -ref" es ter:neszeti foly-:i'!latok-, v"lg:y embcri t cvl.!k.any

ser folyt~'l ltpr'.Htu tnck -i ~lszil"lre . P.:intho{"y u,F'yarorsz8("on az 

6rc-telepek yya'cr'l"l ford11lna.k elO k'3r::;ztos depresszi6kban : mi -

11tltn ezeket a ksz leteket kiter~ltek1 a felhar-yott b.lny8k mint

eFY szsbadteri paleo-'rnrsztos cUze11'Il!Il8 vHlh'ltnak . A leg-s::ij3to
sahb felszinalatti karszt- .: -lenseeek a or8bbi termDlviz teve

ke'lysep, ~arldv8ny~i . 
A nem-fPdett paleo- k.'Jrs?.tos felszinek es - forotik a felszl

nen tOhbnyir~ l cro~bolja az er6zi6 8s i~y nehezen ismerhet5k 

fel nyomaik. A le~ifenykepek nagy se~itseret jelenthetnek 3z 

1 lyen "elszi~ek ki1t'lt8s8hRn es elemezeseben -- ide ertve e je

lens-'!rrek.nek a szerkezcttel vn16 kapcsoVtt,8:t is. 

PALEOCARST PHENOMENA IN THE SUNCUIUS - ZECE HOTARE AREA 

VAROA, Laszlo - ~OVACS, Andras - SZABO, Zoltan 

Tha Sunculut • Zee, Hot■re Pl■teau 1e si tu■ted In the North• 

Weat of the Pldure■ Craiulul Nount■ina, stretching over ■n ore■ of 

eppro•i■ately 20 k•'. The are■ we ■re interested in 1■ ■ co¥ered 

caret, na•aly on the Tri■s■ic ll•e■tone la¥al ther■ ■r■ siliceous 

■■ndeton■ d■po11t1, prae■ntlng refractory cl■y galls interc■ll■tlons, 
for■■tlons belonglftg to the L■ta Juru■lc. The pl■teau Is situated 
in ■ refractory cl■y ■ining field and for the dl1cov■ry of thh deposit 

r■aourc■■ .. ny g■ologlcal drilling• wera carrlad out, wh01111 result■ 

co"■tttut■d the bast■ tor th■ Trl■■atc p1l■o1•0c1r■t conflgur■tlon. 

The paper al■o rafera to th■ intorpr■t■tlon of the rel■tlon• 
■hip■ to the dr■ in■ge ■ysto■ endoc■nt In the Wind's Cavern. 
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PAL~OKARSTISCHE ERSCHEINUNGEN IN DER ZONE 

YON SUNCUIUS • ZECE HOTARE 

OH Suncuiu, • Z1c1 Hot■re Pl■teau beflndet slch 1■ Nord

W■aten do■ Pldurea Croiului Gebirges, und b■ei tzt ■Ina Fliiche van 

etwa 20 K■'. Ole d■rgestell te Zone ht eln Beispial von bedeck ten 

Karst, niih■Uch uber der · Trhahchen Kllkstelnsohle befinden slch 

Kieaela■ndateina alt Oin■atong1lle1inl1gerungen, Fora1tionen die zu■ 

Spiitjur1■1ik gahoran. Ou Plote■u befindat sich In ■ino■ Oln■1ton1■b
b1uteld und tUr die Entdeckung der Vorriite diea■r L1ger1tiitt1 wurden 

vial• geologlsche Bohrungen durchgefiihrt, deren ErgebnlHe zu Grunde 
der p■liiologhchen Konflgur■tlon du tri■sischen Exok■rst !■gen. Dia 

Arbait bezleht ■ ich ■uch ■uf dle lnterpret■tton der Bezlehungen ■it 

d■■ Endok■rat d1ta Oriin1gesyat1■1 der IUndgrotte. 



URANIUM SERIES DA TING OF SPELEOTHEMS FROM TENG LONG CA VE 
(LICHUAN, HUBEi PROVINCE, CHINA). PRELIMINARY RESULTS 

OEWEI.T. fl1hchf'I • LIil. Mrnctllll - UlllNIF. YVf!.'t. - ZHAO. Shu,en 

StalagMtte- sar11ples from T,e,ng L ong Ca v r (County o f L1chuan, 
Hub.a-1 P r•>v1nce. Ch1naJ hav e b.,;,en c o llec tl!'d f o r ag-=- deterr;;11nat1 ,:,n 
by t h e 23',Th/°2 3 "" U metho d, 111 o rd,e,r t o r"'construct cav e- ht s tory. 
M1num..1r.:. ag,,;, o f a big c o ll~psr ep1so d{=> '"'111 b 'll: u,ferr-ed fr o r,, the 
U-sen e s age of s tal agMt t e ~ 9ro\o/1 ng o n col I aps ed b 1 oc k ,g. 

Fir-st results o n a f a llen big st a lag,.ute g1v,e, U-s,e,r1<i!-S ag.,;,s 
frol'I 229 .!: 3 =: ka f o r the inner .:entrc1l gl"'O\Jth lay e-rs to 156 ! 16 
k a f o r the o ut.,;.y yo ungi'r gr o'"'th l a y,e,r ,;; . UY a n1u~ c oncentrations 
are qu it~ l•~ <0.36 4 t ..:- 0 .37-:? ppr .. ) and c..J lc 1te- 1:.. fr" ➔~ o f detr1-
tal cOf,,p v nrnts ( 2 ::>->fh/ 23=Th 800> . Jru t 1al (-=3 •u123•u>0 r-ot1 os 
,:al,:ulat o;d 1.nth 2 =-0 11,12 :>•u ag~s di s pl ay high flgur-~s (~.45 t o 
4.5.::'. ) . 

CA VE SEDIMENTS: GLIMPSES OF THE PAST 

WORTHINGTON, S. R. H . 

Seo1ment. fluxes nav~ been examined 1n Fr-1ar-s Hole Svstem - • 
701c:lft Iona cave 1n West V1r-a1n1a. USA. The cave 1s tv01cal of the 
manv Iona caves of the Aooalach1•n l1oun t a1n5! t.here ts an abundance 
of sea1ment, 1n the cave. thanks to the> larae s urface catchmvnt and 
1m.our-e I 1•vs tones. Good dat.1nq control cu Series and 
0aleomagnet1s111> h,:1s enabled total sed1aent flu,ces carried through 
the cave to be calculated. 

All ooen,c o;,treams are the or1nc 1oal source for sediments ll.4 

xl O ,. m~ of shale . s andstone. l1 m.e '5 tone • nd co•l > . b u t onl v 0 . 0 4Y. of 
th1s is st i ll oresent 1n the cave. Entrance fac1es (eolian, mas !i. 
moven1ent. or ora•n1c s.ediments > and auth1qenic sedtment.s (solutes, 
breakdown. residual minerals after bedrock solution> are minor 
comoonents t 2 )C10·,. m3 and 2.1 x10 7 m..,. res oecttvelv>. but have 
h1qhcr ocr-~1~tcncc <l'l. of both ~t,11 u, the cavt:!') . 

Most sediment sect1on5 reo,.-es ent oat.ween a few hou,.-s and 10.000 
vea,.-s of deoos1t1on. whl le the cave 1s e s timated t o be about 4 
m1ll1on vea,.-5 old. Thus, even in th1<1. exten~dve cave system with 
manv levels. cave s ediments can onlv reveal glimoses of o.ist 
cond1t1ons. 

Datations 2 :aoTh/2 ~U de concr4-tions stalagaitiques de la 
Grotte de Te-ng Long (Lichuan, Province de Hubei, Chine-). 
Rtsul tats pr•l iminaire~. 

Des stalag1nites de la Grotte de Teng Long <C~ t.1- de- L1chuan, 
Prov1nc: ♦ de Hube1, Clun~> ont 4-t.!- dat~es par 220TI,/2 :>4U en vue d♦ 
reconstitu•r l'h isto1r• de la grott•. 

L' :.ge- rni nt MUNI d ' un grand '°boul is est d~dui t de 1 ' jtude des 
3:g•s 2 ,.,T1,/'2 =-•u de !liiit.al a gmi t e s dti-veloppti-es sur d1 f f~rents blocs 
4-bo ul~s. 

L•s pr.?nu e-r !i r~sultats obtenus sur un.- gro sse 5talagr11 ite
~boul~e fourn1ssent un age ::a-~fh/ 2 =-•u de 22'3 !: 32 k.a p our les 
c ouches de croissance centrales et de 1:56 ! 16 ka pour les 
couches • x ternes plus J♦une9,. Les ,:oncentrat1ons en uranium sont 
re-l a ti v r ment fa1bles <de 0 , 364 a 0,372 pptA) et la calcite est 
d~pourvue d..- s .1-duaents d~tr1tiques ( 220Th/ 2312Th > 80 0). Les rap
ports ( 2>-U/2 =-9 U) 0 1n1t1au,c . calculi- sur base des :lges 
:r:>~Th / 2 =-•u, s o nt ~lev~s : do!- 4,45 c\ 4,52. 

Les cavernes et 1eurs seo1aents: un aperiu du pass6. 

1..es t.1.u:x oes seo1aents ont. •te 6tud1• dans le syst•ae de 
rr1ars Hole cv1rq1n1e, 0::SA,. une caverne de ·10 k• de long. 
Cett.e caverne eat. cyp1aue • par J 'abondance ae cea a6d1aents,. 
oes tonquea cavernes que 1 •on retrouve dens les Appalaches. 
1.,• aoonoance aes seo1aencs est. aue aux 1apur 1 t6s des d6p6ta 
ca1ca1res et ,1.eur 1arges surtaces de cont.act. Un contr6le de 
J.a aacac1on ertectue a. 1 1 a.1ae oes rapports rad1oi aotopiques 
oe 1 •uran1ua et: de oonneea pal~o■agntt1ques, a per■it de 
catcuJ.er J.e ttuz tot.al oes sto1aents tranaport6a l travera la 
caverne. 

oe st~:e~~ur: 1 ~ ~e:us l~~i:1•~!Q~~:1:~n~r!:. ~:~~~!~:1
:t •~::~~ 

oon,. lftals seu1eaent D.0411 de ce total e st pr6sent dans la 
caverne. Lea tac1•a de transport t6ol iens. 110uveaent de 
aasse, ou s•a1aents organ1quesJ et !es atdiaenta authig6ni
quea I reactants soi idea.. rupture,. r 6aidua ■in6ralea apr•a 

~~=•~l~t~~~ =~ !• 2~~c:•;~,r:~ .. •~:!p:~:i::::~~t=•~=c~~=a!~~: 
plus cons1scants I l'\ des deuz persistent dans la caverne). 

La plupart des sect.ions s6d1aentaires repr6sentent entre 
que1ques neures et lU ouo ans d'accuaulation. alors que la 
caverne posstoe un 6ge approx1aat.it de 4 ■ill ions d ' ann6ea. 
A1ns1. •••e avec le pr6sent syst•ae de cdvernes (posa6dant 
pJ.us1eurs ga1er1es1. 1es s6diaents que l'on y retrouvent ne 
oeuvent donner qu • un aper~u du pass•. 

A REVIEW OF DATING TECHNIQUES APPLIED TO CALCITE SPELEOTHEMS 

FORD. Derek 

~t of Geograjny, 
M:Mast.er lkliversity, 

Hamilt.oo, Ontario, ~- lBS 4Kl 

U series tum1sh the principal ~~.,cjotirq _,.,3,or calcite speleothems, 
chiefly the 'datqlter exi:ess• method, ••"nV ''u v. ••--u1• u. 1qes to 400 lea are 
obt:41nm by alp>a spectra,et,y. Mass opectrametry my 1nprove resolutia, by an otoor 
or mgnituSe and extEn:I the tiJlle range to 500-600 ka, r1rst results were obt:41nm at 
IHlaster lhlveraity in July 1988. R1BE averaging has penaitte:1 estimtia'IS to l.25-
1.50 m in a Radler of instenoes and my be cn,pl~ ~ ~ atm' tec:11n1cp,s. 
'D>1q1ter deficient' oorditia'IS are rare in the systal, "u,r3"u, rut hava pem.ltte:1 
rate-or-gt'(Mth datirq in hydn,the1lla.l calcit:.esr

4 
Problam or detrital "1h enoaJntend 

in all these lllOrtllcm are being rewoed. 'Ille C method oonti.rues to be ai:plied b.lt 
the 'dead carlxJn' pn,t,lan is nae resolvu:l. k,a estimatia, fraa acoatlate:1 radiation 
dosea masured by TL or ESR Ethcds has ""'"'"good ootTelatia, with u dates bad< to 
200 ka and is cn,plmentary; i;,ubliJlhad eatimtee as grMt as 1.0 m hava nae been 
ocn!i.-1 by 1rdopa-dent _,._ UM of norml or nrversed paleaiagnetic si~ with 
U systaBtic data is also cn,pl-.tary and allows crude extensia, bad< to l.8 .. or 
IIIOt-e. Racent ex,mpla, or these awlicatiors will be sucr.arl.sm. 
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recnn1ques oe aat.at1on des for•ations ap'16ologiquea. 

L.e:S rapports rao1ouotopiques de l 1uraniu• sont la 

~=~~~~~e=~•o~~~~c~~~!~::~tpour 1e!a da::~~:~ts d••2JB~~!~§~~•:: 
.t.1 .. u , .tJbu. i..es aqes ootenus par rayonne•ent alpha et •esur6a 
oar spectroaetr1e sont de J. 'ordre de 400 ka, La spectro••trie 
oe aasae peut a■■•l iorer cette datation par un ordre de aag
n1 tude et a 1na 1 donner un a.ge variant de 500 l 600 ka. l..es 
pre•1ers resultats furent obtenus l l'un1vera1t6 HcHa1ter 
(l1a111J.ton ) en ju1llet 1988. Une aoyenne par EBUR (RUBE) 
pennet dans plusieurs cas des eatlaations de l ' o rdre de l. 2!>-
1. ~u ■a et peut ttre parachev, par la technique dlte de 
J."'atorae chaud•. La d,t1c1ence d'un prodult radioactif
l .t.1'lu12J8u J est une condition rare dans le syeU:ae ■a 1 s el le 
permet. de dater le taux de crolssance dans les d6p6ta hydro
theraiques calca1res, Lea probltaes de precipitation (depot) 

~:d!~t~:~co~r• .:~h:::10~:nt1l~s :!!fe~~~!:: :::~:::: ::~. •~: 
protH••• du caroone •110rt• n•eat toujours pas r6■olu . L1ea
t111at1on d 1 un ilqe a partir de 1•accuaulation de do••• radio
actives aeaur••• par 'l"L. et t:SR est coapUaentalre et ■ontre 
oe oonnea correlatlona avec ceux d6ter■ln6a par l 1uranlu• 
1usou'a .tuu ka. ua■ dates de 1.0 ■a ont •t• esti••• •t pu-
0.11•• aa1a n •ont pas tt• par un te1t de aoyenn•• 1nd6pendan
t.es. L'utu uat1on des a191naux pai6oaagnttlquea noruux et 
1nvers•1 avec 1•• rt■u1 tats ayatt■atlquea de 1 'U eat auaai 
une ■et.node coaouaenta1re et per aet une extenalon 9ro•aUra 
1usou 16 J..tt aa ou plus. Cea ditf6r•ntea techiquea 1ont brit· 
vement rapport.e s a 1 •a1de de recent• exeaple . 



NUMERICAL DATING OF CAVE DEPOSITS FROM THE HIGH TATRA MOUNTAINS 

(SOUTHERN POLAND) 

DULJNSKI. Ma1·ek. - GLAZES:: , Je1·Z) - HERCMA N. Hrlen" 

::ll!:arical latin.,; cf Ca\.e C:or,c.:;itc f=c:.. =-~va::a!. Hi~•n '.!:t.t;.t•io 

C.C.Y..!S \"i&:..•t :Je.le b;,, 25'-'Th, 2~4u, 14c, ~R "1lCo ~L Qt;:'".;:\oC.c . H.;salts 

eibtain..:C v:-ith CifferE:nt L!otho~s era cocp~tci a..,t C.iscuoscll.. 

re re~t1•ictcc'. to ::!.ntE:re;lc.Ci3.l.& cnci inter:.tc.6:iole. TiH? lact .:e

v c~e :::;l 3ciatiun of the Tatro t.:t:::. ,1.'.'.!s :::>ett.:een 12 anC: 23 ~r 3.:F-. 

.:.nt.. the glacial ovarc!eer>e~ of El ;.ci3.teC. vcllo:;s since 120 

MTIIPOBKA i!JS!IOO'HWC ornoibHIUI 113 I'OP TATP /i'mlAi! fiOJll>lllA/ 

)la'fl!J)OBKII Ha'feKOB H KOCT60 113 ne111ep1WX 07D0ll6Hltil ll6TOA8.IOI 

14c, c.?,J;.'b,';!:;~u, 'i'L 1& IwR yKB.SWlil HeaHa'll!Te111,HY1> pon1> ne,11-

HHHOro yrny6neHHJ1110/llUI H BOapaoT noone,11Hero one1tUJ1eHllll 11ell,JC' 

12 II 23 TliCR'I Jl67, 

ISOTOPIC STUDIES OF SPELEOTHEMS FROM RATS NEST CAVE, ALBERTA CANADA 

YONGE, C hol le.s J . 

The Rat's Nest Cave system 1s over 3 km long and contains considerable 
calcue depos1u along us length. A number of speleothems appear to be 
datable by uranium d1sequ1hbr1um methods as they span the range of the 
method (0 to I.S m11l1on years) offering great scope for stable isotope, 
paleochmate studies. Isotope rattos of carbon, hydrogen and oxygen have 
been measured and are interpreted 1n terms of local chmat1c changes. 

One stalat 111e, e xh1b1ting resolution features and hiatuses tn us fabric, 
appears t,l have been subjected 10 a number of flooding events and these 
-nay be re-lated to advances and retreats of the now-absenc Bow Glacier. 
Uranium ~rses ages and stable isotope rauos measured on the stalac11te 
pomt to chmauc changes between flooding events. 

LARGE SINK IN THE URAL 

.o\NORAJTC HUK, V. - LUKHIN, V. 

:U.:.r,:_;e ni:iY. devclopel;. i:i the m.:..:-ro:.mC.in.:;s ."J!:' !)Otas~iuc 

.J i:ro(; ai,ue.tcd in :hi;: r€bion of Jerezniki o:ity (.iastern t;r:.,;,l , 

iJ..., . .J:l, too;,. ,1ace on J\..l~ , 1986. Ho m.:.ch CfSC \"Kln pou3i'ble 

ainca t{1e thic::ne~a of the rocks (over th€! or,cuinC3) , v:hich 

~·H; :;i.1!: :!~3 fon::cd in , ct.de 4W J:l , r'l.·0:1 the vcrJ beE;ir.tninG 

CE!)rea:::.ion is beino fillt:!~ \·:.:th ·.-mter . ..:inl: C:icJ1eter in its 

u:"J!,s?r p~rt ~nd ne1..;.r ti1e ·:roter sr.r!e.ce io 2~v .::.ntl 1v3 :.., , 

.·~:;;;6:c-;i·,r:1:,· . .;iu:: hc:J i...nr:·.-er, bo!to:.J; the tlE!)th o~ C..c:prc:;sion 

!'roJ.? ~i1C? ·.1c1:er tc"olc to the llottoiJ vr.l•ieo fro::. 25 up to h,5 u . 

Jt:p::E:!l~ion i!i chiefl:;- filled \Jith fresh (aur.foce , unC.ercrour,C 

LnC ;;uOsur!".. .. ce j we ter . .iu tEr nineralizc tion increLSC3 \ ti th 

ci.er,-..n t111C ch .... nces iu the lini ta of C, . 3 gr/1 (ta. t the surface) -
1.v i_;r/l let the Oottrn.1J , \Jhile pH. vt..l'.le C.t?cre:LSes fror.2 ·1 .a·r 
up to 7 . 61 . The sink is not considerec! to be a "hJdrot;eolouicol 

·.:im!o·,:1' . ?.~o !Actors : geological structure of the rocl: 

t:1.ic:-:ne::;:; in the r:.rcn. tJ".dc:..· :;+;t,;,C.:,· c.nd technolo;_;ic!.!l peculinritie.::. 

of potc..s!liLL, yield hc.ve plsyecl an inportant role in forciat.io11 

of t.C.e :$ini.~ . 

ETUDES ISOTOPIQUES D'ECHANTILLONS DE SPELOTHEMES DE LA 
GROTTE RATS NEST, ALBERTA CANADA - RESUME 

le systeme souterram de la grone Rat's Nes1 coovre plus de 3 km et 
cont1en1 d'1mpress1onnantes quantues de concrluons sur 1oute sa 
longueu..!:· Un certain nombre de ,ces spiletnh'emes semblent pouvotr ~re 
soum1s a des datat1ons par des se~1es 4ran1um (0 • I,} millions d'an?.;es), 
oflrjmt a1ns1 de grandes poss1b1htes d'e'1Udes d',so topes stable et d'etudes 
p~leocllma11ques. !,)es pcoporyons 1so1op1qye, de carbone1 d'hydrng~ne et 
d oxyg~ne ont pu etre mesurees et 1nterpre1ees en termes de changements 
chmauques reg1onaux. 

Un s1alact1t~ pre;entant clans sa structure des s1gnes de resolution et des 
d1~ntmu11es semble avo1r .sub1 un certain nombre de submersions et ces 
den1eres pourra1ent correspondre aux avances et reculs success1fs du 
glacier Bow, aujourd'hu1 d1sparu. Les datat1ons par des series uranium et 
les rapports d'1so1opes s;able du s1alact11e md1quent des changemen1s 
cllmauques entre les d1(ferentes submersions. 

EOJJhJO?. nroBAJI HA YPAJIE 

B l:>lnP I'?t6 r. e ospeCTHOCTl<X KBnHrHoro PY I\HIIKB e pai>OHe 

r . Ecpe3HY.Yll (3ena11,m,1? Ypan) 06pa3oeancP orpOMHur nroEan . 

Bo3HY.K OH B TOmre nopo11, MOlllHOCTbD <lonee 4CO w(Hel\ B~pa60TK8MV.). 

4TO nrei:Tw-1ec1rn i~C}('nl148nO e ro B03Pl0'1!tHOCTb . C r.tOMeHT8 o6pa30B8HYP. 

11poeanbHBR ena11,•He 3anonHRPTCl< eo11or- . ,/l,m,..eTp npoeana a eepxHer 

48CTII 20C ., , y eoo,:,; - 103 " · fny61•Ha n,o eon,, osono 40 " , o6waR 

rny6v.Ha (c eo=10P) - 14:l M, )\Ho Hei:oeHoe, rny<l1111a npoeanbHO, ona-

1\V.H"' OT 3epsane eo;iµ 113~:cHReTCR a npc!l,enax 25-109 M. npoeanbP.Bl< 

ana 1.m-~a aanonHReTCf' npe;tMyuteCTBPHHO npccH~,1 ( noeepxHOCTHi:.Mn , 

r~yHTOB""•~ H D011,3eMHbl,'.H) 8011,eMH . M>iHepaP.1138ljllR 8011,d yeenH4HBeeTCR 

c rny611Hor OT C.J r/n (y noeepxHOCT11)11,o I.O r/n (y 11,Ha) , pH 

yMeHb"18eTCR OT 7 .b? !l,O 7 . 64 . fipoean He RBnReTCP r1· 11,por eonOrll4€C

Yl~ "Ol<H~~" qnR conem.ix non,JeMH~X aoa.. B o6pa3oeamrn npoeana 

rnaeHyD ronb cdrpanv. 1aa o6cTORTenbcTea : reonorw,ecyoe cTpoeHv.e 

Tonwv. Ha J\2HHO!l y4BCTKe " ceoeo6pa3!1BR c::cTeMa 11,0<1.~• ,anv.PH~x 

cone!· . 

SUBSURFACE RESERVOIR AND KARST GEOMORPHOLOGY 

'SONG. Llll Hua 

T!'l~ ".1911 develo;ed. ke.rst co::.::ionl.:, cause t~e l!.!!lestone terrains 

lE-ck o! su.!"'t ace •ate!" and verJ Cr:1 , • ?ule t he aboW1dant \;.Ilde!"g!"OU..'ld 

. ..,ata-!" is not reaso!'la"olee use:! . aece!'lt decades , a lot or subsurface 
reser·1o!!"'s and h,yCropo·..,er stations have bee."l built in south China. 

T~e u.-:de:-g:-?\L"lt !"ese!"'voirs e.!"'e co!'lstr.icted pre:!o:il!.!'la."ltly in the 

loc11t!ons ot ka.rst geowrpholoe0 : ( I ) the connect!.ng bet•ee:1 

fe:1ee~nc !e1=ress!. ~n a."l! :'e!lg:in resin . I~ !.s the .::ono- conC.u1 t 

s!Jr::.ge !'e3e!"/O!.!"' e...rr! c:Ur:ict~!"'1J.:;c:! bJ the s.:.all ca?scit:, a"ld 

b!.g reg!.=.~; ( 2) on the ::Jo:10- c:i::'.!-.C.t in the blocic bet·.1een t"'o 

ba.J!.:13 •.1it~ t:".~ :""...:,:!reu!.ic co:1:1ecti:1g as the Je:1gou rese!"Voir 
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•1th s.:all regi:c.e an~ high capacity tor • ater stor!.ng 1n the oet 

vork or karstic t!s~es and condiuts um!er the basin in the up 

reaches; (3) at the top-.ri!ldo·.1 of t he underg:-ound river in tengcong 

region. The capac!.t.:, ot storage is rather s.nall bu~ -..,1th high 

gradie:1t gooC. !or generating like 3eiyuan Wlderg!"Ound reservoir; 

and (4) -.,hen the e1I1ergence o! un:!erground river on t!'l.9 liJiestone 

ell!!, the da::1 ca:J be built Just up t!le resurge:1ce to tor:n the 

reservoir generell;, t or ir~igation and po.1er statio:1 . Usually, 

the da~ ot the rese:-vo!.r ls built .on the wderground river up 

the kn!.c~ JX>int ot tl:e resurge:ice. 



S PELE OTHEM DA TING BY MASS S PECTROMETRY 

1.UNOBERO, Joyct-

Dating of carbonates using Uranium series dlsequll lbrlum Is 
now wel I establ I shed. In most laboratories the ratios of Uranlu11 
and Thor I u11 f sotopes are rieasured by count Ing the Ir a I pha 
emissions over several days. The ■ass spectron1eter counts the 
atoms directly over several hours and Is an order of magnitude 
more precise. Contamination Is 111inlmlsed at all stages of sampll! 
preparation and measurement by ultra clean techniques and 
reagents. Counting errors are minimised during runs by 
cont r ol I Ing count size and scan duration. Background Is measured 
and accounted for throughout the run. Thus mass spectrometry 
allows for much more precise dating. for smaller sample size and 
can extend the dating 1 lmlt by U-serles dlsequl 11 ibrlum towards 
S00.000 years . NcNaster University In Hamllton Is becoming 
establ I shed as a centre for dating by •ass spectron,etry. Results 
from the past year of research are presented. 

t.Jatat1on aes 1:oraat.1ons spt1eo1O91ques par spectro■6trle de 
aasse. 

t..a oatat1on oes caroonates par l 'util lsatlon des rap
oorcs 1soto01oues oe l •uranium est ■a1ntenant bien 6tabl i. 
uans J.a O1upart oes laborato1res. les rappor t s 1sot.o p l q ues 
o·uran1ua et. oe tnor1u .. sont. ■esures en coraptant leur 6ais
s1on a.1pna ourant o.1us1eur s jours. La spect roa,trie de ■asse 
co11oce 1es ato11es O1r ecte•ent et est d'un o r dre de ■agnitude 
oJus orec1se. w conta■1nation est g a rd, raini ■ale Ai tou s les 
scaqes oe 1a prepar ation oe J. •ecnant1llon et aesur6 A l 'aide 
a• une t.ecnn1oue ut tra-propre . Les erreurs de ■esure•ents sont 
a1n1r11ses en cont:roJ.ant le noabre de co11pte et l a duration 
o•un scrutaqe toassage). l.es bruits de tonds sont ■esur6s et 
not.ts tout au 1ong de l 1 analyse. A1nsi , la spectrosd t rie de 
■asseune oatat1on beaucoup pius pr6clse, en util isant de plus 
oet1t:s ecnant111ons et peut ttendre la li•ite des rappor ts du 
oesequ1J1ore d'uran1u■ Jusqu ' l 5,00000 a ns. L'universit6 
NcNaster lha■llt:on, s•etabl1t de plus en plus coin■e un centre 
ae datatlon par soectr011,trie de ■asse. Les r6sultat de la 
oern1ere ann6e sont 1ci pr6sent4:s. 

HIGH- ALTITUDE ZONATION OF MID- MOUNTAIN KARS T CONNECTED WITH NIVAL 
CORROS ION 

SH UTOV, Yu. I. - SVETOST 'YANOV E. M 

\~'itniu the li.J11its of the Cricie.::n Llount..tins L!nin ridt;e nival corro
sion is 1.1ostly ULllifeated .,2.t definite l.eic;:ht interv...:ls ,und this io 

connected , on ti1e one hund 1 uiti1 an increase of' \Yater reserves in 

snow , und ,on tl,e other hand , with f-_ decrei..se in the averu!(e 1011,s

term ~ir te,Jt1er~tures ,·,it}, u 6en~r.:a.X increase in the locc.lity alti

tude. h"iv ... l corrotlion in the Mountain CrimeL reaches its ma.xi.Jlwn 

development i-t ;:.n c:1,ltitude of 1000 - 11000 m. The &bove-1.11entioned 

reeeons fonn r. peculil!l' l.i,;h-c!.ltitude z.on ... tio11 in distribution of 

surf~ca( ;,,518 sink 11oles hhve been processed) ....nd subaurf'~cc(497 

k;..rat for.as) k ... 1·st. Ti,e distribution :.:.lon.; hi.:;;n-~ltitudc zones is 

in ~ood coufor.uit:, \,itu r~sults of e::.c:p..,ri.nen~s \litf, st-.ndnrd tab

lets ,\·.-r.ic.:.1 ewow tue n<-tur .1 incre,,_sc of co:-rosion velocities till 
cert ·-.i;f. u.iuh--1 t.itude in tcrv. 1~. 

RiCOI'r!Afl ::llHAllhHOCfb CFEJ],HSfOPOOfO KAPCTA, 

CBH2Alll!Afl C IDIBAJih'lOli nOPFOaE,1 

B nr-e~enax rna;rnol! PFl\11!' Kp!il!CKHX rop irnaanbtt3ll KOppoaH11 

"FOl!Enl!eTCll c oco6oR HHTeHCHBHCCTb!O H9 oni;e11eneHHHJC BE;COTHb!lC 

HHTep!'9.'IaX , llTO CBR83HO C 0,!lHOg CTOFOHH C YFSJJHQeHHeM san9COB 

PO,U, B CHere, C ,11pyroil - C Y!leHb~eHHeM cpe,11tt2cyro~"Hoil MHOroneT

tteil Te11nep8Typ; DFH yaenHQeHHH BHcor~ MeCTHOCTH. HuaanbHa~ KOp

FOSIIR E ropml•.A Kp:ei,y ,I\OCTHraeT ll3KCH1.1anbHOPO paaBHTMll HB EHcOTe 

1000 - 11co M. YK8S1HH>le O[)HQHHH fOP•'"PY!OT caoeo6paaH)'lO BHC01"H)'l0 

a:iirnnbHOCTb B p9cnpeQeneHHH noaepxHOCTP.Oro ( o6pa60T8HO 5c16 EO

POOOK ) H no,11se11ooro ( 4'J'l KBFCTOEHX top11 ) KR[CTa . Pacnr-<?11ene

HHe no a11co'l'H!lu aotta?J xoparo cornacye-rc11 c peaynbTaTauu on11roe 

co CTaH,!19P'fHbl!JH Ta6neTK3MH, KOTOp;e OOK98!1BaoT 33KOHOUepttoe yae

n~liS'HHe CKOpOCTen KOppOSHH ,!J;O onpe,i:teJ!eHHf:iX E!:lCOTHHX HHTepE31lOB. 

CA YES IN THE SOUTH- OKRIBA THRUST ZONE, WESTERN GEORGIA 

R A KVIA.SH V ILJ. Ktazo 

Different regions of Georgia, with complex geologic structure 
in general , that is conditioned by the h i story of geologic-tecto

nical development of the territory , are characterized with various 
conditions and factors of apeleogeneais . 

In Okriba ('Ye stern Georgia), in the vicinity of Tqhibuli 
hollow , rupture dislocations cle3.Tly prevail the pli cative onee 

existing side by side with a widespread network of fissures , 
favourable for cnve deve lopment . 

The complex thrust of South-Okriba favoured the development 
of three basins ,'Nhere deeply eroded arch of an anticlina l uplift 

was located. In the west (Gelati hollow) the Tsqbaltsitela river 
h~s preserved surface run- off , downcutting a deep canyon i n 

Barremian limestoues. In the east, where the vertical amplitude 

of the thrust is rising the Shabatagele and Tqhi bula formed two 

caves: the first is a1through , a,.ilt i story 200m long , the second is 
a stepped precipice )QOm deep am )km long. 

Among the gener~l regularities or a~el eo~eneeie we have distin

gul,ahed and characterized only those which e.re peculiar for the 

development of karst caves and hydrogeologic systems in limestones 
under conditions of marginal thrust . 
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nEL!EPU B 30HE VIHO-OKPIIECKOro 
HAJIB11 rA B 3AOAJIHO!l l'PY31111 

XapaKT6PH3YRCb cno•HOCTbD reonorHQ6CKOro CTpOeHHR B uenou, 
o6ycnoeneHHOR HCTOpHeR reonorO-T6KTOHHQ6CKOro P83BHTHll reppMTO
PHH, B p83HYX paRouax l'pyaHH Ha nepei;R nnaH BYABHr8DTCll Te HnH 
11ui;e ycnoBHR H <PaKTOpY cneneoreHeaa. 

B 0Kp116e (3808,1\HBll l'pyaHR) , B OKpeCTHOCTRX TKH6ynbCKOR KOT
nOBHHE; , paapYBHYe AHCnOK8UHH RBHO npeo6n8A81lT ua nnHK8THBHYUH. 
~;:ec~npOBO•ABll'l'CR mHpOKOR CeTbD TP6!!UIH,cnoco6cTBYD~HX paaBM1MD 

ll.uo-0KpH6CKHR cno•HYH H8ABHr o6ycnoaun <popuMp0B8HH6 rpex 
KOTnOBHH HS uecre rny60KO BCKPYTOro apoaHeR CBOA8 8HTMKnHH8nb
uoro nOAHllTHR . Ha aanaAe (renarcKaR KOTnOBHHa) peKa UxanuHTena 
coxpauMna noBepXHOCTHYR CTOK , npopeaaa rny60KHR K8Hb0H B 6appe
UCKHX H3B6CTHl!K8X , 8 K BOCTOKY , rAe B6pTHK8nbH8R aunnHTYA8 H8A
BHra Boapacraer , peKH Wa6ararene H TKH6yna o6paaoaanu ne•epu, 
nepB8R H3 KOTOPYX - CKB03H8R uuoroa,a• ua11 nonOCTb AnHHOR 200 u, 
a BTOP8R - CTY06HQ8T8R nponaCTb rny6HHOR AO 300 u H AnHHOR 60-
nee 3 KU . 

Ila 0611U1x aaKououepuocreR cneneoreueaa uawH BYAeneuY H oxa
paKTepMaoBauu H6KOTOpYe , npMCY~He paaBHTHD K8pCTOB YX ne.ep H 
rHAporeonor11qecKMX CHCT6U B H3B8CTHRK8X B ycnoBHllX, C03A8HHYX 
KpaeBYU HBABHrou. 



COCKPIT KARS T AND GEOLOGICAL S TRUCTURES IN SOUTH YUNNAN, CHINA 

SONG. L a n Hua • Lill, H00'1 

The stuey area, Xichou Co\L.'1. t:, ot YU.."l..'1.Dn Province, at t~e mes...ri 

elevatio:,. o! 1400 ::i a . s,l. is locate<! 2J0o5'-2J0 n • N a;id 104°22• 

- 10•0 56 • S, and the Tropic of Ca.'1cer is tilrou;;h, 1<>;,ogr:,.p!Ucally, 

1 t is hioher 1n tha north.1est and lo-.1er in t:le sout:tesat . l'he 

annual average tacieratu.re is t5.9°C and prec!.pitat!.on about 1300 
~ a yea!". The U::::iestone , dolo;i!.t!.c 11:::ieotone a:1d dolo:llte .,1th 

total thickness of 4000 :11 occupy 72, Jl' o! the total area . Under 

the fu:lct!.on of Yensc.an Aoveaant, the cttrbonate !o?"~t!.ons have 

been revolved and tolded anc! tr.1ctured. T::e,(!!str!.buta as the 

aha~e of an ' ear"strikfa;; fro::i N, to NB an~ EJ , The tun.iels , ~nk

ho!es , depressions , st~aeteeth, tenaeong broadly d!stribute in the 

area. As the claaic roek.s c.istribute besides the carbonate rocks 

L"l! the s-..irtace rivers develop in t:le sout!l.1est o.nd :iortheaat, t!'le 
%1.ddlg ot car~oa3te te?":-a!!l const1t-J.tas the ..,aters!'l.ac!. ?h.e karst 

geo=.or;-:loloo is ch!a!"tlc~eri.!e<! by ( \) tne ..,!de dep·ess!.ons ~!.str:!.

bu~e Li the <!!.vie! ?"e«(-.o:i a..'ld t~e s-=.all one L, tte t:Jo ends o! th.a 
"'e~r;'"' ( 2) the !'Ur!ace rive!" daaply cut~ do:.1n a'!:lout 2<:C-JCO :i, t:?.e 

de~ressions b:, the r!ver valley are JaOr!l t:'.a:t 1CO :Ii deep 1.."'l th~ nort ;~ 
ea3t , but t~ r1 ver 1..."\ the so~t:--;.,est is s~llov , ti\9 depressions 

a'tou.o; 5C-1CC ::i c!aep; (!) tt!t lo,ng aUses ot t:'le de3=rassio:is anc! 

ten&-ong !.~ t:1.e cddc!la LO."le o! ca?"bonata terra!::i are co!..::c!.da 
Yit:. t~e e;eo:og!c!ll s t ruct u..~l line as ~:le s!"'.a;;e o!"'ear; bu~ in 

t"o10 side3 t::St vertical to t~e C!l!"bons.~e ter!"!l.!.n bou.:id.3.r:, ; (4) 

t!te «!1;;1~ntion ot depres3io:::is in pure t:iick 11::::liest:,n'! ls la!"ger 

th!l:i th.!lt. 1.!l dolo:z:.!tic llles~o:ie; a."'ld (5) 1:i the ~atershed area , 

tte ui:l!.!1.:l t o! ~?'th cnist cau.sea the re~uvenati ve tengcong

dapressions , ·.1h1le the relic te:1ts:lL"l-pla.in st!.11 re-'3.ins in the 

-1ate!"s'..lad a.:-ea. 

WEATHER DEPENDENCE OF EVOLUTION SEQUENCE FROM FENGCONG TO FENGLING 

'iONG, Lln H ua 

The fenclln and ten;;cong landscapes Videl.y distribute 1.:l Guan;;Xi 

Cuizhou, Guangdong, Yunnan , Hunan, S1cblao provinces 1.!l south China. 

T::ey are considered a3 tlle typical karat features in the 1'=1l.d 

tropical and subtropical clicnte re;;ions . Whether eXiste:ice of 

evoluti::>'l sequen.ce troo te.--igcong to tanglin bas been serious orguec!. 
1n Chine. rec en tl:,. 

The t7,:-ical tengll::i and f!:!lgcons: lsndscapes !!I south Dus?lan , 

Ou.izl:ou provi.:lce, occu;y about 8°" ot tota!. resear::hed area • .,.,., 

t ~e =ost cl.as!c rocks near the c!.ra.inab--e base, th~ teng!.1.n la:id-

S~!!.;9 in t:.~ terr:lL"'l t:-o.a "AJei to Yooba.:1& tevelor.s in the th..!ck. 

p.t.re bloc'.! an:! ~tle 11:r.estones • .all the ltarst o1ater co:nes tro:u 

ra!n·•:'.l.ter and ~ithout allog9~1c water. In so~e ;:-laces, t!:te isolated 

hills .,!.th several set.a o! cluster i:ea!<s, that is resulted troo 

t::ie d.!.t!erent13l d!.ss->lut:1.on dari:1g ti!: evo!ution i:roces!ea tro:::a 

tengcong t.> tanglln. t?te rejuvenation leads t!le reverse evolutio:l 

tr::,.:i. t.!nglin to tengcone as 1:1 Ac?:ou, liust'.an and othe:- places 

1:i Guizhou, Y\:..'U.3.ll iroV!.:1ces. ::ve:1 the !'ene;li:1 ~dscape 1n Gu!lin 

is ver;; di!t!.cul~ to i.reti"' ... ~a t?te tengl!n d~velo;:ed Y!thout teng
cong stage. 

KARST CAVERNS MORPHOLOGY OF ZEYPURI A PLATEAU 

IORDANSS::Y, Lf-OllHl 
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HYDROGEOLOGICAL ZON ATION OF SOCHI SPELEOLOGICAL REGION (WEST CAUCASUS) 

REZVAN, Vlntllmlt 

In the Socbi hydrogeological subdistrict ( :West Caucaaus 
hydrogeological district) of Crimea-Caucasus province hydro
geolog,cal regions and sections with karat water ayatells (l!.WS), 
Cisaure-karst water systems (PK.VS) and karat-fissure water 
sy:itcas (KPWS) arc devidod . 

KNS are devidcd in presence of hydrogeological Junctions 
between caves-ponors in precipitation area and caves-resurgen
ces in drainage area; PK'IS - in a weak hydraulic Junction of 
karat waters in separate chains of S)'stcas and atrong influence 
ot ti a sure waters; Dl'S - in preterance role of :fissure waters 
nnd Karst waters as well. 

There is the scheme of hydrogeological ~onntion. 
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rn,..P::':.G!:ur,:qEC1;os PA .. Oi!'.l!'Oi!A Hi!E c-,q_:oc:<cro co1:s,1::01,0r.1qEci<0ro 
i'A .. CilA (.Ji.~A/lHtl~ KABKA3) 

8 npenenax C04HHCKOl'O l'HllPO!'eonorH4eCKOl'O OOllOHp,ra 3aOU/IHO
KaBK83CKOl'O l'dllpOreonOl'H4~CKOl'O OKpyra (ropHO-XHBK83CKaR o6naCTI, 
nplillCHO-j(BBK83CHOII npOBHHI\HH) BllDenOHll l'HDPO!'eOnOl'H4eCKHe pa1lotru 
H Y4BCTKH , K HOTOpYll 11p11yp048Hll KBpcTOBUe BODOHOCHlle CHCT6llll 
(t<BC). TpellHHHO-HUpCTOBNe ~ODOHOCHHe CHcTelllJ (TKIIC) " HapCTOBO
Tpe~HHHllC BODOHOCHlle CHCTeuu (KTBC). 

t<BC Bll/18l1RnllCI, np11 HBnd4HH r114p~1·con~l'l146<:KIIX CBR36H 118,Qy 
neciepe1111-n0Hope1111 B otina<:TH 11:1~aH~R II ne11ep01111-11croqH11Hu1111 B 
odnBCTH pa 3l'py 3KH i TKIIC - npn 38TPYAHeHHO~ r 11npun11qecKO" CBR311 
K8j)CTOHIIX BOD B ouenbHUX 3B8HbRX CilCTellhl H oH84HTenhHO" ponH 
rpe,:HHHWX BOD; K'lbC - np,1 npeH.1y11ecTBeHHO~ ponH rpeUHHtruX BOA H 
JH84HTCnbHOK - KOPCTOBUX, 

flpHBe4eHa Hapre-cxc~a l'HAPJreonornqecHoro palloHHpoBaHHH. 

,.,, I oPA'i'YPA 
1. ,:YiiT,nHCii.,,,,o.h . i .<.!~HA.n:iE,l.3. r11Aporeonor1111 HBPCTO Anbn,1>,CKO>! 

~«na44aTOH o:lnacrH Dra CCCP . ciucHaa, 1984, c .1?. 



NORTH VIETNAMESE KARST 

KAf"HKOVSUJ I \' 

The area of karsting rocks in the llorth Vietnam forms 50 000 km~. 

Thia territor1 is in the part of the larges t karat province or the 

South-Bast Asia which occupies near 600 000 km2 and includes Vi etnam, 

Binna, Laos, Kampuchia, Tailand ,Na.lazia, Pilippini. 

There are different kinds o r karat limes tones 1n Vietnam: 

from Proterozoi till Triasa. There is spatial connection between karat 

and tectonic zones.'l'ho karst processes have been oocu.red during the 

whole history ot the geological dnelopment ot the territory in the 

time ot the continential intenala , but the moat development the1 have 

reached 1n underquarting period during tha global, drops ot the World 

Ocean and ton.tion of redeep overdeepend Yalle7s 1n the North Vietnam. 

In all karat zones the moat dnelopment ha'fe cayea,man7 ot 

which are turned into temples. 

'lhe practical importance or the karat 1n Vietnam is enonnous 

1n connection with the dneloping national econ01117,eapeciall7 with 

the h7drotechnical building. 

KAR:T CEBEHJOfO BbETHA!AA 

IIJIOIQ8Jll, KB!)CTyl)IJIIIXCII llO)lQII B C8B8pl!OII Bl,8TIIB.ll8 COCT8BJUl8T 

fiO 000 KII.J<lol. 3Ta TepprrOpllll BXOJIBT II COCTM KpynH8PID81! II llBJl8 
1(8!)CTOBotl IIJ)OBIIIIUBB Jlro-BocTO'IIIOI! Asu, sa11aw:1111ell OKOio &lO 000 

Kll.l<ll B BIUll)'ISl)lll91! B ce611 Jll,eTHBM,Ii11JMY, Jl80C,!(a,,my<lllll , TaJulawt, 

Muaflsim,~11. 

Bo BbeTHawe BCTJl8'1111lTCII B8!)CTyl)!D118CII K8p60118TH118 llOpo,llll pas

Jlll'IIIOI'O IIOSpllCT8: OT IIJ)OTBJ)CXJOII JtO TJ)Jl8C8.lwe8TCII llJ)OCTJlllllC1'

B8Hll8JI c11smi. 1<8J)CTOBUX IJ T8KTOIIJl'!8CRIX 30H .YapcTOBYB llpOU8CC11 

IIJ)OIIB,IMJIO!, Ha IIJ)OT.DellD BC81! BCTOPD I'80JIOI"IJ'l8C~oro Jl83B1JTll!I 

TeppaTOpU BO Bpellll KOH'tllll8HTIIJD,HIIX D8p0J;IIBOB, OJl)IIIRO BaJIIOlll,IIB

I'O pa3BIITBJI ORJI JtOCTBrJIB II HDll8'18TB8p?ll'IIIOII D8J]IIOJl8 BO llpeM/I 

r.1o6a.Duoro nommellBJI 7JlOIIIUI tuposoro OKeaua • lj,'OJMIIJ>OBIUIIUI Ha 

peKax Cesep11oro Bl>eTB.8MII nepeyr.11)1!5.11e111111X JIOJUIII . 
Bo BC8X DpcTOBYX 3088X 60Jll>ll08 plSBBTIJ8 •ES>T D8lll8J:ll,IIIIOl'B8 

D KOTOJliX DpeBpall8lill B xpeM1,1.llpaJtTB'18CK08 s11aqee11e 1<apcn 110 

Bbe1'!18Me 118.1111!0 B CB/mB C pllSBJlllBl)IQlDICII 118.J>O,IUll,l,I J:Oslll!CTBOM, 

OC008llll0 C I"l\llJ)OT8J:Jlllqec1<11M CT])OIIT8Jll>CTBOII. 

GEOLOGIC STRUCTURAL CONTROL OF KARST- FORMING PROCESSES IN THE 
PLATEAU GUASO, SOUTHEAST CUBA 

BONEY. ltaaf'n 

In 1987 a j o lnt Bulgarlan-Cuben 1nterdlec1pllnar s pel eo
e xpedition worked on th• plateau Guaso , Southeast Cub a. Middle
scale surface yeologic ••p p ing ( 1: SO 000) was carried out along 
with other g e o log ic r esea r c h - geo■orphology, g eoph ysi cs , etc . 

Kers t-for■ lng r oc ks a r e repre1 ented b y Co'lpact Pa leog ene 
}111e a t one s , building up a large south-verging ,.onoclinic fold, 
complicated by a syste• of young faults, ind ica ting ~ainly nor
••1-fault ~ove■ents. I n t he upper parts of the platea u conic a l 
and polygona l karst for■s have developed, The ■aJority of the 
c aves follow aub■eridional and diagonal fault zones , outcrop
ping on the upper part and the southern slopes o f the plateau, 
whe r e the li•ee tonas are s ealed by an overlying, pa rtly denu
dated ■olasse for • ation, 

11,;0,l()f() - CTPY!crYPlllil l«l111'POJI•, KAPCl'OUG'A30RXl.,;JJJ,itiX flPO!l,CC(JU 

n IIJIATO I'YACO, IOrooocI01JIIA,1 IO'li.\ 

0 1987 r. Ha 11/laTO lyaco, IOrOBOC'l'O•UUU Ky6a paOoTana 6011rapo
ey611HCKaJI IIHT8PAl•CIOIRJlllllapeaJI ClleJl8031<CD8AJUUl8, flpoaeA8Wl reo11on1-
qec1<aa IUlP'l'HpoBIUl • H 1:50 000, NIOMO~JIOMJqec1<11e, NIO( IH3UqOCIQl8 
II AP· nccneA0BIUDl8, 

Kapcroo6p83YKQHe nopo.r.i oopeACTa11J1e111;1 MO'l'RltlKII naneoreHoBWKD 
H388C'l'IUKaHII , ~PHHPYJCll'IX IGIIIO&epreumoe HOUOl<JIUJJa/lbllOe norpy.ce1me, 
ycnomeimoe c1te'l'8Non Mono~ pa3110IIIIWX uapymemd'!· B aepn,en qacTu 
OJl8TO pa3BIIT l<OIIJlqecKnll R DOJDll'OJiaJl.l>JlKil IUll)CT. !;onblla■ 'laCTb 081118P 
cn eeyeT cy6><epe,rmona.ttbHW8 H AnaroHMLH>Je pa3noNBlde aoHW, pa3&Hnte a 
BB(IXHeR qacm II ea - CKJIOHax ll/l8TO, rAe 11388CTIIARII nepeKporlbl 
qncTn'lllO A8flY,llllpoBIUUIOR HOJUUICOBOA ~PNalll18R. 

MORPHOLOGY OF CA YES OF THE ARMENIAN SSR ALONG THE LINES OF THEIR 
GENETIC CHARACTERIZATION 

YA.NIAN, R. A. 

The territory o! the Arceni on S3R , t houe;h aonll in size but ho

vinis a techtonically ond geologically conplicated structure , io 

a site of variousl y orieinated caves classifiable into four ~~or
pholO{;ical types. 

1 . Korst aulti-storcyed co.veG rclnted to the intensively fol dcc! 

slide-broken eal c areouo- dol o~i te l o.yer s of the l ' inor Caucasus . 

2 . Volconicnlly i;enerated caves Md grottos related to the lnter 
pyroclastic outflows on the volconic plateau o! .\rl"'cnio . 

3 . Cn.ves r e l ated to the intra- pyroclnstic ooft- fragaent-load~d 
lo.yer s l i ke "lithooarce11 f luidized by undcrc;round erosion . 

4 . Arti f i cial cavet: excavated "·•ithin the oub- pyroc l astic thick

ness ( tu!obrechia and cccloner ates) . 

Boch of the centioned cenetic types of caves has its parti cular 
norphol o6Y ond vol UDe provi dinB reliable criteria ror deterci

nins both f or cation character istics as '"·el l ac USBGe o.nd pro
tection potential . 
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_WCP40J!Ontl illl!EP AWSIHCKa! CCP no 11X 
I'EJIE'IWIECJ<ltil OCXl!i:IOIOC'lHM 

• Ha lllOOIILlllol!. HO CJIOIO!al! no reoJIOI'O-TeKTOHl!'leCROMY CTpoBHl!Jl 

TeppHTOJlllH Api!IHCKoll CCP 1W8J)TCII BCeB03MOl!Hlle DO cnoewy npoHCXOH

A8Hl!ll D81Q8JII, ROTOJIIX IIOllHO crpynmq,oBan 11!1 'l8Tlipe IIOp(j:oJIOn!'18C

KJD[ TIIIJa • 

I, KapcTDB118 IIIIOI'Oam&llll8 neo:ejll, nprypoqeHll!le K HllT8HCHB

HO-CK.IB,jlqQ'n,IM H pa36H'l'lill c6pocWIII H3B8CTHIIKOB~)t0JIOMIITOBIIM C/IOIIII 

MaJJOI'O KaBIC8S8. 

2 , Il8C113JII R rp0'IV BYJIJlllKll'l8CROI'O npORCXOJr,118111111, npcypoqellJl!l8 

K Jl8.BOBYII ROTOIUIII D03Jll!8WX R3Jlll/ll!llll BY.IIK8HIA8Cl!OI'O H!lI'OplJI Ap

M81111H, 

3, Il81!1BJ:II, Dptypo'le111111e K BffYTPilJlllllOBIIM pa3Mlm,IM D0)138W!Ol! 

aposaell JIIXJ!Oo6Jllllloqiuai CJIOIIM T .11. "JIIITClolapre" . 

4, Il81Q8JII IICJIYCCTB8HH11e, BYpa6 0T811H118 ;J DOAJBBOBoll TOJl)lJl 

nepoKJIIICT0.IIHT0B (1')1x)6pel<'!Hll H arrJ!OMepaTOB). 

KaJuu,lll 113 Yl(838HH!IX I'8He Tl!'l8CIGJX THDOB neo:ep HM88T CBoll

CTB8HIIYJ) 1111 IIOp(j:oJIOnm H 06,,e11, ROTOJ:118 C/lyJl!lT ll!IA81:llllllll KJ)IITe

pl!Jlllll Cll]l8A8.lllllllll 118 T0}1!,J(0 YOJIOBllll l!Jt o 6 pa3 0B8HIIII, HO H cneUll

~ IIl<II OXpa!IY H OCB08HHII. 



THE ORIGIN AND DEVELOPMENT OF CAVES IN GLACIERS: A CASE STUDIES IN 
THE TYAN-SHAN MTS. (USSR) 

MU:HAILYOV, V. N. 

Speleological researches c:irried out on the Tyan-Shan glaciers 

gave an opportunity of d.iacoverin,g a aeries of glacier caves and 

revealing col'Mlon regularities of their origing and development. 

The process o! the origing o! glacier caves in controled by 

four conditions: 1. Existence of !irn-ice strata 2 . Jointing and 

porosity ot a glacier J . T'ae presence of moving waters 4. Temperatu

re aggressiveness of glacier waters. The author suggests a scheme 

of development of glacier caves as a basis of which the changes in 

their morphology and glacier h;rdroeynamics are assumed. The follo

wing stages in the life of glacier cp.ves a:re marced out: 1.Crack 

·c joint )-chink 2. Crack ( joint )-channel J. ChaIL'lel 4. Gallery 

5. Collapse ( downfall )-ablation. 

The author proposes theree generalized chemes of drainaging 

glacier water on the basis of the analysis of the developoent and 

location of glacier cavities. 

003ilW!O!ElflE II PA3B:l7:iE ffi'liSP B JIFJlr[!KA.'{ :i'_\ IT!'!LISPS 

}!37'E:-£ Ji 'lnl!!--JAF.!l ( CCC? ) 

Cne..1eo..i0riI'!ec:me ncc::a:toaa@~'1 , npose;teP.Hl:le Ha .ne~!:LT<a:< Ttei:r

lle~q no3nrucL-r:..: 06nc:?p~1-:-::, :;~cc:: r.<:r1:··!: .. -:c..-~ii!r:wm.c: ne;::ep a Bl:!fi3?tT:, 

06::;:te 32!i:OH0UepH0CTH ~ B031nt:<H0BeHlut It pa33:(':'!lfi . 

Ilpouecc B03Hlt!<HOBeH!UI .lejl!ll!KOBIJX nec.ep KOHTJlO.,lltpyeTC/1 '!eTHp!>-

1.1/1 yCJIOB!l.'J. ill: I. Cyt;eC7BOB21llUll.! c),pHOBO-JlCn;o:io:1 70,lr;J 2. Tpe[l!:Ho

BaTOC7!,:-J I! nopHCTOCTb:0 J1e1u~ma 3. Ham1'l!re:1 jl!lnlcy'=C.'I BOit 4 . Te11-

nepaTyp!loli arpecCUBHOC7!,?.l JICD;H:l!(OBLC: BOA , ABTOpo:.1 npei:,naraCTC/1 cxe-

1,ta pa3BllT!UI Jiell)!llKOBWC: ne:.ep, B OCr.OBY KO'l'Opoil flOJIOZ:eHH 1131.IeHeHJ!/I 

B HX IJO~lO.~Ol'ffil II I'HJ<ptljl'.!HaJ.i:ll<II JieJU!!IKa. Ilpn 3TO:.J Blljle.,1e,m CJie!C'

Js11!1!Ie CTan;im B ::1!3!Dl Jlei!H!!KOB!£< nemep: I. Tpe"1IllHO--!'.tMCDal! 2. Tpe

J:tllHHO-ltattilJIOBWI 3. KaHeJIOBru! 4. ranepellHa'I 5. O6BallbHO-a6Junu!OHH8/I. 

Ha OCHOBe aHa.'l!t3a B03Hlt:CHOBCH1L'I , pa3B!:T!lll 11 pa3!.!ecte!ClJI Jteillill

KODUX IlOJIOCTell aBrop npew,araeT Tpn reHepanu3OBaH.'!lle cxeuH J\PCll!l

poaaHJIB ,1en;HJntOBllX BOjl. 

THE INFLUENCE OF THE PETROGRAPHIC SUBSYSTEM UPON THE EVOLUTION OF 
THE KARSTIC SYSTEM 

FABIA N, Caltn 

Both the perfecting of the experimental technique and the 

progress of the conceptual and theoretical apparatus led us - through 

elaborating of models - to the circumecl\1.ption of the karetic envi

ronment among the system types as those defined by the General 

Tbeorie ot the Systems. 

The paper suggests a point of view upon the maner in which 

the petrographic sub-system influences the evolution of the karetic 

system to which it belongs. As operational elements we bad in view 

petrochemical and petrostructural aspects , as well as those of 

diagenetical evolution and a few aspects concerning the depositional 

environment typical for the karstificable rocks. 

By virtue of the laws ( eloborated by the G. T, of s . ) 

available tor the structure of a system it is tried to justify o 

corelation bet~een the depositional domain of the karstificable rocks 

and no:nc t.~:aracteristics of the karstic system created on a such o 

pet~ . .-o.;.: . : '" ·.e support . 

~ne :natriciel calculus led us , also, to a hierarchy of the 

leve:s :f ~mportance within the analysed stru.utural blocks. 

L ' TI!l'LUE,CE DU SOUS-SYSTt!.:E PJ::TP.CGRAPHI:;UB 

SUR L 'lVOLUTIOil DU SYST!:'.:E nRSTIQlIB 

Le perfectio~ne~ent des techniques exp6rLJentales. ainsi que 

lea atteints par l' appareil conceptuel et theorique ont per..1.11s 

- grBce B la raodelation appliquee toujo~rs davantBGe - la circu.m

scirption deo milieu,: kar3tiques a.ux divC;rs types de systeales 

defini o par la Theorie G~nerale des Syste~es. 

L ' ouvrae;e present s~~ere uncertain point de vue concernent 

la maniere que le sous- systece pltrogr,3.pbique i.:lflueJJce 1 ' evolu

tion du systeme karstique dont 11 appartieut . CoIIIDe e1enente ope

rationnels, on fa1t appel eux as;,ects petrochiJJiques , petrostruc

turaux, awe certains aspects de developpeJJcat daieenetique , ainsi 

qu 1 8 quelques eapects concernant les L1ilieu.x de deposition care.c

teristiques pour les roches karatifiables . 

Confor.--iie.nent 8 1 ' enseznble des lois (accepteca par la Theorie 

:sea~rc..le des Systemes) que comporte la structure d ' u.n syste:ne , on 

t&che B justifier une corrtHa tio:i er~ tre le domaine de deposition 

de la roche karstifieble et certaines caracteriotiques du syste~e 

karatique cree sur un tel support petrobraphique . En outre, la 

calcul matriciel per~et une hiernrchisation des niveaux importants 

dens le cad.re du bloc structural analys~. 

CA VE DEVELOPMENT IN BELIZE, CENTRAL AMERICA 

MILLER, Thoroa.5 

Presently, 130 k• of c•vas h•ve been surveyed in Bel lze. These 
•r• pri•arily •sacbea"-- huge, unintegrated through-flowing 
conduits (to >100,. width> bored by r i vers originating on insoluble 
rocks. All have an active level and •t ltrast on• or nt0re fossil 
l evel s1 th•&• are generally present •s •st•cked " levels within ,a 

•ingl• ••cb1t Crather th.an •s independent passages> due to 1111ajor 
Joints in the brecci•ted li•&stone \.lhere nearly all caves 1n Belize 

occUr. Numerous col lapse ch•l'l'lbttrs Cat least six exceeding 250m in 
length) havtt been lntarsected by the 1iacbes. Radio•etric dating o f 
spel eothe■, and pal eomagnet i c anal ysis of cl .ay fro111 the sac bes, 
surprising l y suggest an origin within the present polarity epoch . 

The sacbes collect internal runoff from the overlying karst, 
which Join as much Sflhlller •nd shorter inlets . Thi s runoff enters 
the kar st through thousands of shor t, vertical swal 1 et caves l ocated 
in large dolines (cockpits). 
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PRELIMINARY NOTE ON SOME KARST WATERS OF THE MIDDLE-SOUTH MOROCCO 

CALANDRI, 01lberto 

In thia work a ooapa.rieon, aa.inl.J' tb.roua)i '\he exaaina"tion ot the 

~4.rooheaioal pa.r ... te:r■, ot 8 karat: water• ot '\he lti.cldl.-South lloroooo 

i■ pl"op<>Md. 'J'hey are Npre■1nte4 by aiddl• and. high altitude aprinca ot 

Bish J.t:lu (Jvu■io liM■t:ODI■), iDU AUu vaWr• in 'Opper PNoaabrian 

UM■tone■ and. a aprin,g ot UM Ktffta aou'\b &Na (oeno•oi~WrA&1"7 

toraaUoaa with evaporiUo 1 .. a:terrelationa). 

Cm. 'the ground. ot the obe■ioal-pb.yaioal Nault:■, diaaolution b&lano•• 

and. karat evolu:Uori in oarbon&Uo uaaa at: bish altitude ue ngsaa"Wd. 

THE CA VE OF KALMAN- RET (KALMAN CLEARING) 

t:: ARDOS LASZIO 

The author describes the results of an expl oration headed 

by hl■• 

I n 1983, encouraged by geo- hydrol ogical factors, the Pannoni a 

Speleo Club began an e xplo r a tion of the cave havi ng the highl es t entry 

over sea level in Hungary. hopi ng to find a connection t o the BUkk 

■ountain's gr eat k.ar atic syste■. 

During sever a l years expl o r ation vas liaited to the re■ovaJ of 

debris. In the aeant i ae , some huaan bones ver e found and thr ee bison 

skeletons vhich are unique i n Hungary . After digging for several years 

they got into a roo■ whe re b i son bones were found. A stal aga.it e 

on a bison shoulder-blade gave t he i du of age-deter■inat ion described 

by the author . 

WO'U l'ULIIIDAD SU ALaJIIJ .ux,nr CilSICD DIL IWlOCCO CP'r~MOIUU 

In queat.a not& Tiane propoeto Wl oontronto, Jd'inoipal.•nt. att:raff!, 

ao l'■•- 491 paio ... u1 14.roohiaioi, ell 8 aoque oara iohti cl.el llaroooo 

oentro-aeri.dionala , rai,pNMllt.&te da aorpnti 41 •di• ed. al.ta quota 4-l 
1 1.lUo .lUante (oalo&r1 gi1ll'uoioi} 1 ooque d"1l1.lntt .lUante io oaloal'i 

del PNoubriano ■up. ad wia aorgtin'k del aeti:oN •ridionale della .... -

ta (tol'aUioai o■noaoioo-quahrnaria con interoal&sion.1 evaporiU~). 

In ~ all■ riaul tan.a ohialoo-ti aiohe ei •U88•ri■oo.no bilanoi di 

clieeolum.one 1d evoluaiOM 4ell ' in0&1'■1Mnto ui aettori o&l'bonaUoi a 

quo'M elen.te. 

Le gouffre de "Kala.in-dt " (pr e Ka.lain) 

L'auteur fait connaitr e les rl!sultats de l'exploration de 

l ' ex;,edition dirigee par lui-~■e. 

A 1983 , encourage par les facteurs geo- hyd r ologiques le Club 

Speleo Pannonla a coaaenc@ l 'exploration du gouffre ayant la 

plus haute entree au dessus du nlveau de aer en Hongr ie dans l 'espoir 

de t r ouver la co-,nication avec le grand ayst~ae caratique de la 

■ontagne BCik.k, 

Pendant plusieura annies les travaux de l 1expedltion ont l! t l! 

llalte& ~ eloigner lea dl!brls . Entret eaps on a trouvl! quelques os 

huulns et trols squelettes de bison ce qui est uni que en Hongrie . 

Apres des foullles de plusieura ans on a aboutl ~ une salle o~ 

on a trouve des os de bison. Sur une o■oplate de bison un stalagaite 

a donnl! 1 ' ldl!e de deter■iner l 'age per le aet hode dl!crlu par 1 ' a u teur 

THE KARST IN THE EVAPORITIC DIAPIRES OF THE NORTH- EAST ALGERIA 

CALANDRl, Gllbe rto 

fll4I au.tbOl" exaal.n•• the diatributton and the oh&raoter a ot the k:a!, 

a"tttioatton in th• Horth ilgeria 'l.ri-• lo evapori tlo d.hJ>i"• aa tu u 

the 'lwuaia . 

.u 11D exaaplo of tho lcal'Ot in tho h&lUoo (Upper 'l'riu} the Djobol 

.. llah ooar n Ou~ (Biolcn} io anal¥Md1 o;yothooiaill8 otruot=al ool! 

41.Uona, ■gpertioial and bnogean aol'})holoet••• and ooaparing t.he■ with 

analoSOUII 41apirio fOl'Mtioc• ot the dr7 n.bffopioal scme. 

BetweD tho SYP•"" cliapiNO (Upper 'l'riae} t ho Djobol ll&dOJ' (Nojord& 

KOUDU} iD U.. 1uperfiolal IM>rphologioo (oloaod d&pN'"iona u poljo, 

oto.} and in parUoular tlu-oQ8h tho aorphogenouo ohuaowH or tho hr 

dropologio oatual -l or tho llahNdJ or Obar X.f C011PleX (d<o ... lop

•nt 215 r., d<opib - 210 ■, at pr .. oot tho dHpOlt oavo at tho world 1D 

811""• roolco} 1a d<ooon bod. 

DEVELOPMENT OF CAVES IN BOHEMIAN KARST 

~UCBRA, Bohumll 

The Bohemian Ka.rat covers the area between Prague and Beroun 

which is the part ot the Paleozoic Barrandian buin. Characte

riotic of the area ia the alternation or karat ir.nd non-karat 

rocks, and horizontal ae well as ver tical taciee changes in 

the limestone s t rata. The Berounka r i ver (and its tributaries 

too) run acroae geological atructu..rea, which baa prevented the 

origiJl ot cave systems hollowed out by running water. First 

phases of karaU!ication was beror tranagreaaion in Cenomanien. 

~Bin phase s begin after retreat ot Cretaceous s ea. Vertical 
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IL C.lRSIIIIIO Bn M.ll'IRI 11'1'.ll'ORITICI DILL'AI.OllRU. ~ORDORill!l'l'.t.i.. 

L' atoN e...S.a.a la diatzi bu.aiOM ed t oa.ratteri 4ell I i .noo•i•nto 

nei diapiri en.pori'\ioi 4ell 1ilgeria ••"•ntrional• a ino al.la 't'uni•l•• 

Coae e■1■pio Ulla O&l'aitioui one nella halt t.1 ( T'riu aup.) rteM 

aoalioaato U Djobol Nollah pNno l'l O..ta;ra (Biolcra} , ■intettuando 

oondiaioni at:ra.ttu.rali, aorloloai• aupertioiall ed lpogee • oo.ntrontaa 

d.oli oo.n anal06h• torauioa.1 41apiriohe &Illa aona ari.da aubU'opioale. 

'l'H, i cliapiri gouool ( 'l'riu wp.} viooo d<,oo>'iUo U Djobol ll&dor 

(lloott .. jorda} oollo IM>rfolosi• ■uporfiolali ( d<oprouiODi obiuM tipo 

pol.,. , eoo.) ed in p&rtioolar-• at:traver■o 1 oarat "4rl aortogeneUoi del 

tratoro idrogoologioo d&l COIIPloHO di Dahrodj o Ollar ][of (■viluppo 2,5 

ta, d.ieUTello - 210 ■, a'ttual.Mn'W la pil protonda oavi tl dal ■ond.o in 

roooe ge1101e). 

karatification below the erosion base got origin ot man,y verti

cal cavities. During late r development cav es ofte n hav e o rigi

nated in the plac e o r older ver tical cavitie a. The origin ot 

the longest cavea ia conected with ka.ratirication ot TertiarJ:7• 

Bohemian Karat ia diaected by canyon like valey ot Barounka ri

ver, which 1a of Quarernary origin. Development of caves in t he 

valey is in the tight relationship with Berounka river. Exact 

co■parieoo of ones and teracea 1a ditticul t because ot gre■t 

oscillation of the Berounk■ level du..rillf: the alternating pe

riods of erosion and aocWlulatioo. 



JORDAN KARST: GEOMORPHOLOGIC AND HYDROGEOLOGIC LOOKS 

CALANDRI, Ollberto 

!lie .. olopo, i.,volopo aa4 Ml'phooll•Uo ollarAOMH Oil - l
ouNID&tio ..... AN .,..-.nN4. 

,u,unia,,17 - -" -• ett - Cou"'7 11> - -
-.. oai-ooa Hl'iH la -NL 'Ille -1D -rtlolal -pl,elo-

p .. (ol-4 iaI>N■atoaa, s-ril.7 lual'iM41 PNftlliDal.7 opu IIIIIPo "kaa

..... , alao ..a.,-•• ak,), ..,,_... l,lbeD_ aD4 - ~idoal 

...,._._,. Ott - -1D lrarri opn,,p .,. aaoorll>a4, 

11M t.-.1 ti••ola.tloo 'Mlaao• u4 '1M kuet ~MA• enla.ti• &N 

alao-4, 

SPELEOGENESIS IN THE GREAT CAUCASUS 

l'.IS:NAD7.I:. Ta■az 

the Great Caucaeu.a 1• a part of epeleoephere conta1l>ig 

a great nWllber or different types of caves, Karat maaaita or 
the Great Cauoaaue are located within ti. boWldariea of a young 
mobile tectonic belt, A conaooutive uplift or l<aretitying carbo
nate strata is obeorved here, Karat waters are transferred into 

the depth, The cyclio development or epeleogeneoie is stipulated 
by a sequence of teotonio activity and pause. 

Th• World ' s deepeat vertical cave ayatems are located in the 
Caucasu.a: Pantjul<hina (-146011), Snezhnaya (-137011), Iljul<hina 
(-1240m), Arabil<a (-111011) etc . Tbey bear traces of polycyclic 

development expressed in the sequence ot vertical, inclined and 

subhorizontal eegn,ents. 
The development or speleogenetic cycles is controlled by 

eeveral phases or folding which influenced the evolution of the 
Caucasian epeleoepbere. 

IL CIUllUD IIIU.l m:oimuru, .Llnffl -LOOIOI n IDIIIXmOl,OQICI 

1'•-• liDt1UuaU l OU'at\al'i .. olopol, l4rologlol 1 ...tooll. 

Uol a.1 Nttorl OU''bCG&Uol aaua Olor4aai.a, 

Ia ,.,.uool.,. "1101 ,_to u Nt\oro D.-1aa11ta1a a.1 i,,uH 

Dalla Ml'io oalOaNa ial --~ocduo, ooa -1 4l Upo oui.",L 

ton ... o I Hlliari4o• - aaoorUto lo Pl'iDOipall ao,tolOCl• o-rtt

olall (iaPNHlocd olliUN lD -- IN4ltoto, "bn1a• pN-1aa-to a 

,. .... ..,. ..... , .nol:ie 10,10 OOJ)lzrta.ra, eoo.), tu.oaeai lpoeel, e &1011111 oa

... tMl'i 1-lllol iall1 prlAoipeli oa,geaU OU'Oiobe Pl'._tton4o 11 'I\L 
l&Dolo 41 tiuolualou Wtal.e I t•atiul.• enluaiCIDI dill oa.rUIIIO• 

CIIBWlr.811BS 11A BOlilliOII IIABIIASB 

E~■ol 1111,aa IIJllHetoH ooo,aJ11ol qao,1om 008.lleoo~IJH. 8Aeo1o 

Dp8JIOT811HBO orpollB08 BOHUOHO paa1100Clpaama ne1,ep. Kapo,011118 

11aoo1:111 Eo.u■oro Ka:111aaa IIIIXOAll!OII J DP8A611ax IIOllOAOrO 00.J,llllllllO

ro T81tOBIIQ80KOrO 00110a. HaelJl»A118tOH D00.118AOBaT8JlloH08 BOB;IIMllaBBe 

1111potJl).-XOB to.II,, npeAOtaJ.11811111il sapeloaatllWlll DOPOAIIIIII, KapOtO• 

mie llOAII D8p81181,111)!08 B r.1yeluy. q9pe.10Ba&a8 T81tDHiN8DIIOI a11tHB

HDOtll 11 001011 oelyollOB11.110 IUlllllKUoe paau,11e npo11eooo1 ouueore

eeaa. 

Ha Ka1saae npe.10,a11&eBli rllyeloqabJle B 1111pe 1eptBB8llloBYe ne-

1,epJWe OHOT8IIY: llaHtllX.ll.Ba .. rllyelBHOI !460 11, CB811H8B - D?O 11, 

11.uWlBa - !240 11, ipaelllBOIBB - IIIO 11 11 AP• OHII HOOBT 0.118AII no

.lJllllDll'l80BOrO pa&U!IIR, JYP818Hllll8 J qepeAOBalllll B8ptlR8llloBla, 

B8KIOBJl!a H oyelropHSDB!llllloBla oerll8HTOB, 

Paaauae on8JleoreeetneolQIX 111111.1101 KDB!paupye,011 itiaa1111H 

OKl&A'!atoo,11, BYABIIB8!0B B80KOllloKD !&Jill itiaa, 0Ba88a.Ja 0108 BJIJI

IIHH8 88 910.ll»IID) K8BJl88DIIOII Q8DTII 0D81180C~Pli, 

PROPOSALS FOR A LITHO- GENETICAL CLASSIFICATION OF KARST AND 
KARST-LIKE FEATURES 

51LV&STIIU, Sall 

1aoed on t~o ubiquitouo factor,: litholog,- end the core ot 
tho ::iodolling proceu , e oeparetion ot karat and l<arat-Uko fea
ture, 1o propoead , into tho tollowillll three catecorieo: ortho
~. par,.!csret end 'l>eeudoc111t , with 1everal eubcate&orie,. 

~!l-~2!~!~ lit~oloey, ~odelling proceea, ortho-, Paro- and 
p1 eudok:ara t. · 

Propo11tion1 pour uno olauitication 11 tba-dnatigue 
de, tor!l.ee kar1tiqu11 et 1e::sblable1 au tar11t 

On propou lo ,eparetion deo toro,eo l<autiqueo et oe11bla

blee au karat dana troio caU11orieo, aur la toi de deux tectaure 
:tond1m.enta1U: le 11 thologie et l' e111nce du proc11,u1 ~odilateur. 

Cat cat81ori11 11ont: l'orthokaret; lf paratar,t et le p11eud.okarat 

• a••c W1 certain no:abre de eoue-cat,aoriee. · 
Kote-elet: 11 tholo&i• • proce11ue mod8leteur, or tho-• para

et puudokant. 

NEW DISCOVERIES IN VECNA LABU'.l CA VE (JULIAN ALPS, YUGOSLAVIA) 

TASLl:11, lladko - HAVLICK&:, DaYld 

The poster ehowa the .reaulta of a apeleological exploration 
of the plateau liW of Km in . the eouthern part pt the Julian Alps, _ 
YugoolaTia, carried out by the .llbei-ice club or the Czech apeleolo
gioal 10oiet7 in tho 7ear 1988 , 

A detailed exploration waa carried out ot the area between 

Skutnik and Griva! Several ahefta and photolea were discovered, the 
deepest one waa "Zbrojnioe" (A:nnour,) 108 m deep, The main e!tort was 
focussed to the cave "VicM Labuz; which was prolonged from 265 up 
to 452m in depth, There ia a large canyon with underground watwr 
etreeo in this depth and the continuation is free. 
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THE ORIGIN OF HEISHUIDONG CA VE, MENZI COUNTY, YUNNAN PROVINCE 

YUAN, Daox1an 

The Heisbuidong Cave is a part ot Cao-Kai.7Uan cave a,-stem,whicb 

extends tro11 Minjiu to Nandong, Xaiyua.n (Pig.1) . Having a straight 
length of ■ore than 50 1ta1 tbe Cao-Kaiyuan cave syatea is the biggest 

one in Yunnan province,Southern China. 

Heishuidong 
Cave 

Nu;.. 
11,,..r 

~•
Pig.1 Location o.t Heisbuidong Cave entrance and its 
relation with the Caoba-Kai.)"U8..D Cave syste■ ,douthern 
part or Yunnan province 

1. t■pe r:se:able strJJ.ta (Qu3tern:i:ry·ond 'hrti:..ry); 
2. 'farsti!ied lime:ltone (Niddle Tr!.a:is1c:) 
;. llnderg=r>untl dr,linalJe conduit and flow d1:-eetion 

Than.le to the Heotec tonic subsidence, the Caoba Basin is covered by 

thousand meter ot impermeable strata,o.nd broad arable land(33,000 
hectres) ,nevertheless,it is on the vadoae zone speleologically. 

L' AMEN AGEMENT DES GROTTES AU QUEBEC 

SCHROBOBR, Jacques 

Les roches qui composcn1 le substnrum du Qutbec se rtpartisscn1 en croi, grands iypes qui 
dttcmuncnt autant de paysagcs strvcturaux. La plu.s grandc panic du territoirc se compose 
de roches cristallines d'lgc pdcambricn. Au sud de ce soclc. le fleuve St-Laurent coule 
dans unc dq>ress.ion structuraJc oil reposent des roches s6:limcntaircs subhorizontalcs du 
Paltozoiquc; ••~-ml~ boolw par Jes roc1ie, plisstes des A ppalacbes. Dans chacune de 
ces umlto phys,ognphiques, on trouve des rocbes solubles: marbres, calcaites el gypse.. 
Cependan1, du l leur hisioire gtologique et au recoum:men1 de la n!gion par les grands 
inlandsis du Quuemaire, Jes grolleS son1 ran:s, souven1 petites, d'acds difficiles ou 1ilute. 
trop loin des cenire, de population ou erum localistes en zones wbaines. l'n!scnlalion pour 
cll':u~c des rlgions .Phys~ographiques du ~bee des grotte.s au mcilleur potcnlicl 
towisbquc avec une discuss.t0n sur l'impact que pcut provoquer leur amtnagemcnt pour le 
dlvcloppement touristique rtgional et l'amb11gemcnt orbain. l.a plus . longue groltc 
analyst,:• plus de 3,000 mt1res de longueur, la plus coorte 35 ~-. el dies ,e 1rouven1 
toutes: dcux en zone wbainc. 

The altitude ot the entrance ot Heisbuidong Cave is 1300 ■ asl, 

Le, about 200 ■ higher than tbe general resurgence of the cave syste"' 
near Kai.yuan. Bowever,water nows out in the rainy season at a ■a.xiaUI\ 

discharge of 19 •' /s, but the whole flood event just lasts less than 
one ■onth, with a total a■ount of water 30-50 ■illion ■3 annually. 

The Beisbuidong Cave was explored in early 1960s. It is vet and 
mudd1. five water suaps were dried out by pu■ping. The exploration 

was ■toped e.t a distance of 550 ■,and 80 ■ lower than the entrance 
vertically. However, tbe real. water table va.s atill not reached yet. 

fbere are vell ce■ented calcareous breccia at the eutrance,with 
piecea ot broken stalactite ■ixed 1n it. Moreover, at a distance ot 
340 ■ troa the entrance, well ce■ented conglomerate va.s. round. the 
pebbles witb i;r;ood sorting are well rounded.with their diaaeter 1 c■ 

in general. lllost ot the pebbles are quartz and chert , very siailar 

to the basal conglomer-at:e or .;eogene found outaiae -cne cave. -O, it ia 
believed that the Ueisbuidong ~ave bas a very old history. 

Solid Jeol~y in Quebec is of lhree types which .;;;.,Ir.;.~ struclural landscapes: 
Canadian Shield, SL Lawrence Lowlands and Appalachian Region (from North 10 Soolh) 
The fin1 land is lhe larger one and is compo&ed of Precambrian aystalline rocb included 
marble. The SL UWTCIICC Lowlands border lhe Shield 00 lhe10Ulheasl exlending and ate 
formed!'" lhe flat-lying or nearly fiat 1'11eozoic atd lale Prolerozoic IJCdimenia,y rocb wilh 
many l~cstonea_. Finally between the lowlmdJ: and the Atlantic ocean. there iJ the 
Appalachian Reg,on developed on f~lded Paleozoic 11ra1a, inwhich ca.rbonare and Hlfate 
aie _common. "fh:en: are many ~YCS in each land. Because natural and social limitations u 
Plc11tcxenc glacLJ.bons. k>nJ distance from population centen., um.It scale or the caves 
etc., the cave management m Quebec is a challenge. Due.union on 4 difJ'C'fflll types of 
ca"': 11!"'1•gemen1: I) m<dium ,ize cave in countty but clooe enovgh wilh an ~• 
!®rl•Uc cen1er; 2) 1maD_ cave of glacioleclonic origin in a mettopolu of 3 millioas of 
mhab11anrs; 3) partly acbve cave of 3 km long developed llllder 111burban buildings; 4) 
paleolcan1 far away from cenleR bu1 connected wilh a main toorislic drain. 

UNDERGROUND HYDROGEOLOGY OF M. CUCCO KARST SYSTEM IN CENTRAL IT ALY 

NBNICH ETTI, Narco 

Jr. tc tt.1 !:'ii lla
2 

of t ht h'f'fr.J9tologiul buin of Sc:'u S;,r1n,1 
dtYIPlops for o,·tr 1C t• the und•rqrci::r:.! kust syst•••· 
I~ the Jis: t! years , tht traon9 tuts in the caYt rlY1rs c.rr : ld oat 1 hitd 
ptratt to define the hydro;•~l ~;ical interconnnsiora of difhre~t •ru o ' 
th■ Sc1:-ca b.s:ra.rour c;u.1nt:t•tiY1 tr,1c;ri9 test gin also inforuti.?n o:: 
the hydrody:.,u1:s of Flow nl'tMork. 
T!+e .1n.alyhs of the hydrogr,1;,~y of th 'f spring per•tt to d1ffn1 th• sea• 
rtcnslon ::unes a r.:: t~e r.1t10 of tha :nf11tr,tion of io hr rtttntion tn 
th■ s■.1•on•! u1d ,1n:-:u.1l w.1ter tuJ.1rac1 . 
H1• phys1c.1I ct:••istry ch.1rachr of th■ uhl" in th■ Sprinq and in to the 
c.aYIS stlon loi, vui.1t1ons in t"l1 chi ■is■ of th■ w.1t ■r duriraq th;, susons . 
I n 91n..-d "'af this wattr Cin tit consider.1t1 ,1 typic.11 li1-urbon.1t1 •ith 
Jo• ■nnchunt of suljj,h.lt ■ in th, uh:- hbl1 l ■vl' l. 
All hydr.Jq■o\ogtul dates perait to d1finH th■ hydrodynu!.:s behnfour of 
th■ spri -:q whic n is contr::,l by ,1 t.arstic drain•;• in the tr.1,uf ■rs tone .1.nd 
by fr.1ct1.1r ■ controt:ed draina91 in the water tltll• zon~ 

IDROGECLOGU SOTT£RRANEA OH StST!ffA CARSICO DI l'IOMTE CUCCO 1111 ITALtA 
CENTAALE 

Mei 1:. .. . ..;i d•l buina ldroi;aol09ic:o dill.a Sor9ent1 Scire., si 
sYilupp,1nc 5hteai c.1rsici sott■rnn,i per oltr■ 10 k ■ • Ccloruioni 
1u;,u1t■ 1\1 c:or,i d",1cqc,1 1ott■rru11 n19?i uJthl U • nni b.anno pera■Ho 
d1 d1f1,ilrl' I• c::11:nenion1 tdroi;eotogi,h1 tr.1 diYl'r•! punti d1! b.1c:lno. 
Qu.attro co10".1.1io:11 quantit.ativ■ haMo forn1to inforuuan! 1ull.a 
ijrodinaai:a ~all,1 rata :H fluuo sc:tterran10. t·.an.lfu d19!1 idr::,gruol 
~al?.a sc=-iant ■ hu,no p1r1us10 da riconotc■rl' :l•l? ■ cun, :U r•c•nior.•, 
cdcol.r■ ii coaHicienle di ■uurt-■nto I il b!J.anclo ldro;10l09fco 
an~uah.La- c.1r.1tt■rht1ch1 chi ■ico-fis:Hhe d•Jl ·.1qu,1 n■lla 5or9ent1 1 
n,?t• grotta .:01tnno picc:,11 unuioni st.191on,li. L"acqt.:a puo' uur-1 
c:onsid•rat.1 un,1 tipic:a .1.cqu,1 coiir•ic.a c.1rbon.atica co:, un ::l1tiol1 
.rrtccf'11-■nt:. 111 1oihti in prouiaih" delh ton.1 frHtica.Tutti i d.ti 
1dro910Jc;1c: parstttono di d1finlre ii cosportunto idrodinuuco d1ll.1 
scrg■nh, c:a e· coratrol! 1to d.1 un dr&n.aggio d1 ttpo urs.co n•l l.a zon• di 
tra;hruento e d,1 un,1 rat■ di frattur.1. nal!.a z::,n.a frutic.a. 

THE REMAINS OF GEARS OF THE FIRST EXPLORERS OF SKOCJANSKE JAMA AND 
KACNA JAMA 

NIHBVC, A. 

Skocjanake jaae and Ka¢na ja.aa are tvo caves in 

Classical Karat of Slovenia vbicb have been investigated at the 

end of 19th century. Several traces are seen in the caves in the 

fora of elaborated patbvays but there are fev reaaina of other 

exploring tactle left by tbe first explorers. The article deals 

with the finding of winch re■aina. which had been placed in 1889 

in tb.e entrance. 186 ■ deep pothole of Kaena jua and fi.nding of 

cave la■p in Skocjanste jue. 
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LES RESTES DE L ·t!QUIPEMENT DE PREKIERS EllPLOIATEUa8 EN 

SKOCJANSKE JAME ET KACNA JAKJ\ 

!k.ocjanake juie et Kaena ja1a aoat deu.x grot.t .. dU: xar•t 

Claasique Slov4ne explorlea .l la fin du 19 eitcle . 11 y a 
beaucoup dee trace• dana le 9rottea ~ la fora·• d.. rout.ea 

elabor4ee ■ai• peu de reate• de l ·autre 4quipeaent dee and ... 
explorateure. La COllaUD:ic-ation d6crit lea re•tea cfu cabeetan 

lequel ,tait plac, dans le 116 • profond 90uffre d ·entrn CS. la 
Ka"°• jua en 1889 et la trouvaille de la■pe en !kocjanake :, .... 



ON THE USAGE OF THE KARST CA VE OF AR CHERI, THE FIRST ONE IN ARMENIA 

BA L IAN, S. P. - V AN1AN, R. A. 

A special place in the cave cocplex of Armenia belongs to cnve 
.:.rcheri ( the region of E(legnadzor) hnv_inG a great variety of 
karst fores . It contains abundant dropping forcations in a state 

of perfect preservo.tion. The total extention of this culti
directional cave with rapid transitions of narrow passages into 
wide cavities characteristic for the extensively folded area is 
,5co m. In individual halls the stalactite pillars fore inpene
trable II forests11

• Uniquely valuable is the presence of a dura
ble skirt covering the walls and ceilings of the halls. Tainted 
by one solutions, colorful crystals produce fnntastic visual 

effects very W1usual for the Karst caves. 
The cave has been cinutely studied by the speleoloBists of the 
Aroenio.n Geographic Society 1 large- scale caps and plans of 
undcrgrowtd and surface surveys pointing out the ways of utili

zation . 
The necessary docunen ts hove been issued for repniring and 

using the caves as a sightseeing attraction . The wost rational 

,..;ay of preserving the cave see□s to be its purposeful exploi

tation . 

K BOIIPOCY 3KCllnYATAUllll IIEPBO'A B APJEHY..I 
KAPCTOBO.i IIEQEN AP'IEPII 

B ne:iepHOll KOUnll8KC8 Ap11eum1 CBOHII 6oraTCTB011 KapcTOBhlX <jiopu 

oco<loe weCTO 888111186T 081ll8P8 Apqepu (ExerH8A30pcKHK p- H) • 

B Reff H306HllYllT BC8B03UOSHll8 K806llbHO- HaTeqeye o6pa30B8RHH , 

H8XOlUUll118CR B A6BCTB6HH0ll coxpaBHOCTII. OC5Jll8fl opO!ffS8HHOCTb 3TOQ 

~uororollOBOff nei:tep11, c xapaKT8PHl,lllll Aliff IIHT8HCHBH0 CKll8Aq8TOff o6-

ll8CTII peSKll~K n8p8XOA8UK y3KKX npOXOAOB K mupOKIIII DOllOCTHll , COCT8B

JIJl8T 350011.B OTA6llbHIIX aanax CT8ll8KTIITOBll6 KOllOHHII o<lpasyDT uenpo

XOAIIUll8 "nee a" . YHHK8nI,Hyll !j6HHOCT1> npeACT8Bllff8T H8l1Hq11e .JOlllHOro 

KPIICT8llJlllq8CHOrO D8HllKPff,OA8B8iO.;i8 rO CT8HII II nOTOllHK 38ll0B. 0npaoee

H118 PYAHIIUK pacTaopau11 pa3HO!jB8TH118 KPIICT3llllll o6pa3yllT peAqattmyll 

Aliff KSpcTOBliX D81ll8P cuaaoquyo KapTKHy. 

ll8Cl8P8 A8T3lll>HO IICCll8A0B8H8 CD8ll80llOrau11 ApUHHCKOrO r9orpalj:11-

qecKoro 06CleCTaa , cocTaan8e11 upynuowacmTa60118 uapT11 H nllao11 noA38J

HIDC H H338UHhlX Cl>8UOK , Ha OCH088HIIII HOTOPIDC onp8A8J18HII ayTH OCB08-

HHR D81ll6Pbl, 

81,iAaHII ueo6XOAHllli8 AOKy:l6HT81jllll Allft paapa<lOTHK npoeKT8 Jepo

npKRTKtt AllR 611aroycTpottcTB8 II 3HCD11Y8T8!111K D61ll8PII B TYPllCTl!q8CHl1X 

lj6/IRX. Ha116011e8 pa11KOH8/II,Hb1U 11eponpK>1TK8W AllR oxpBHII 081i16PII ua H3CI 

B3rllHA cqHT86TCH 1j8Jl8HanpaaneHH8H 88 3KCDlly8T81jKR. 

GYPS UM SOLUTION RATE IN KARST REGIONS OF WESTERN UKRAIN UNDER NATURAL 
CONDITIONS AND UNDER IMP ACT OF INDUSTRIAL ACTIVITY 

KLIMCHOUK, Alexande r - AKSEM, SergeJ - S HESTOP ALOV, VJ ach eslav 

Gypsum karst is widely spreaded in the Western Ukrain . Three 
main type of se;ting (zones) of karst development are distingui
shed: 1 - gypsum strata is completely dissected and drained by 
erosion network; II - gypsum strata is dissected and drained only 
for a part of the wbole thickness; III - gypsum strata is not 
dissected and is cocpletely flooded so that karst is developed 
under phreatic conditions. Industrial activity influences strong 
ly on karst development caking it more active . 

llethod of standart sacples (tablets) is used to study of gyp
sum solution rate. Regime investigations have been carried out 

for 5 years on 40 stations wher e tablets were situated in diffe
rent conditions of tJater- rock interaction. It is ascertained a 
remarkable variability of solution rate depending on local set
ting of water-rock interaction. Seasonal var iabi lity in particu
lar conditions can be 1,5- ;,0 times . It is founded for III-rd zone 
that gypsum solution rate increases aore than in 10 t i mes in ca
ses of strong impact of industrial activity, such as water pum
ping during opea mining. 

'.ffiTE!ICll8HOCTh PACTSOPFJIWI I'llnCXlB B KAPCTOB!ilC PA ~OHAX 

3All.UHOA Y'nPAHHll B ECTECTBEHHHlC YClOBl!lllC II noll 
BJIIJlH\IEM X03RiiCTBEHHOA ;BERTEUHOCTII 

l'Hncoooll KapcT SKpDKO paSBKT B san6,IUIYX o d•acTRX YKp611HY • IJo 
reo•oro-rHAporeo,orK48CKKM yc•oBHRM TYT BYA8XRl>TCR Tpll OCHOBHY8 

odcTaHOBKH (soHY) pa3BHTIIR KapcTa: I - r KnCOBall TOH(a noXHOCTbll 

DCKJ)UTB H )lp0H Hp0B8.H8 3p0S~OHHl,U,U4. Bpe38MH; IT - r HnCOBaR T 011.8 

4aCTK4HO odBOAHeHa; m - rHOCOBall TOK.a nOKHOCTbll OdBO)UleHa K 

KapcT pa3BHB6eTCR BO lj,peaTH48CKKX yc•OBHRX. XosR~CTBeHH6ll A8R

T8KbHOCTb saMeTHO U HR6T Ha pasBHT\16 KapcTa, llllSYBlll! ero 6KTHBH

aaUKO, 
,1l}iR HSY46HHR HHT8HCl4BHOCTH paCTBOpeHHR r11nc0B np11MeHe H MeTOA 

CTatt,Zlap?HYX odp63UOB (TadneTOK) . Pe1111NHY6 HCCK6,Zl0B8HllR npoBO,ZlRTCR 

B T846HKe 5 K8T Ha I() CTaHUHRX , rAe Tad•eTKH paswe111eHII B pa3KH4 -

HYX ycKOBllRX B36l1MOA8HCTBHR BO,ZlY C nopo.1100 . 8YRBxeua orpoMHall H3-

M6H4KBOCTb 3Ha46HKII HHT8HCKBHOCTH pacTBopeHHR B 3aBHCHMOCTH OT 

yc,oBIIA B3611MO,Zl8~CTBHR BOAY C nopoAoll. CeSOHHall KSN8H4HBOCTb B 

onpe.11exeHHYX o6cTaHOBJt6X KOK8 6K8TCR OT I. 5 AO )'.) pas • .lJIR ycKoBIIA 

ID 30HY ycT6HOBX8HO, 4TO OOA BKKRHK8 N XOSRIICTBeHHOII ,Zl6RT8!&HOCTH 

(OTKa4Ka no.11seNHYX BOA np K ropKYX pa6oTax) HHT8HCHIIIOCTb paCTBO

peullR NOll8T yseKH4HB6TbCR Ha nop!IAOK II 60 ,ee . 

SPELEOTHERAPY ROLE IN REHABILITATION OF PATIENTS WITH CHRONICAL 
BRONCHITIS AT TSKHALTUBO 

SEPIAS H VILI, R. I . - DONADZE, O. S. 

'l'he goal ot -thia paper is to 1nnat1gate tho aic
rocli .. te of the karat ''llbih Can" ot 'r&ll:ha1tubo 
health resort action 1n proceaa of rehabilitation 
of patienta 'll'itb ehronical broDCbitia. 

52 patiHt■ had been Wlder uaaiu.tion(28 aen and 
2.\ wo .. n)agecl troll 29 to 60 :,eara.Uter 2 da:ra of 
adar.ation apeleothera~ •aa prescribe<! to all the 
pat enta tor 3 hours a 411:,, on the -.hole 54-60 hour■ 
aa a course ot treataeat. 

IIJ' the end of troatunt perio4 patient■ condition 
reu.rtabl.7 1.apro.,.4 ~eb correlate<! 'll'ith noraaliu.
tion of Ott3,004 an4 01"!8 celu quantit:,,immnore
gulator iDda an4 a1■o 'll'itb the in4ication■ outer 
breat1>1ng. 

llnote reaulta of carried rehabilitation of pati
ent■ 'll'itb chronical brollChitu poaithd::, 1n41eate 
1-■Mlliag en.cnbatiou rmaNr Ul4 leugthelli.Dg Nlli► 
■iOll perioc!. 
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POJlh CID'JIIDTEPAMI B PF.ASIJJHTAWH EOlll,111:lX 
C XPO!Mlffl<liMH BPOH»IT Al6I B UXAJITYF,O 

U~Jib HBCTORll!BA ~60Tll-113)"16H118 )IBACTBIIII IOIKPO
KJIMMaTa H8pcTOBOA "BeJloA DSillBJll,l"KYPOpTB J.ixBJITY<!O 
B npoqecce CBHBTOpHO-KYPOP'.l'HOII pea~WIHTIII\KK ()OJlb
HIIX xpoHH118CKMM 6poKXMTOll{ XS) • 

flo)I H86lll))l8Hll(lll HBXOp.iWICI> 62 <lollbHIDC XS(28 MYS
'll!H 11 24 1118HJ11!1H)B B03p8CT8 OT .:.9 )10 60 118'l',Bc811 
(So.llbHl,III DOCJl8 pyx ,11){8A !1,11811'f8qlll\ H83HB'IIIJIK cne-
11e0Tepanllll 81l8,11){8BH0 DO 3 qaca,Ha KYPC 64-60 Q8COB. 

K KOl!lG' cpoKa 118Q8Hllll COCTOIIHK8 (foitbH!lX 38M8THO 
y71,y)IIIUIJIO~..!u. IITO IIO~J!POB8110 C HOpt48Jlll38qll8A IIOEI
Q8CTB8 Otu~,010'4 II QJ:nlj KJIB'l'OK,l!lAIYHOperylUl'!OptlOrO 
MH,17.BKCa,a T8llll8 DOK838T8.118A BH8111H81'0 ,ll),IX8Hllll, 

07,11,Ulll!!!W8 peaynHTW llpollB)lellllOII pea6LDIH~ 
60.lbHIIX 16 CBl!,llB'l'eJlbCTB)'l)T O )IOCTOBBp!OII COK!)81118-
Hllll 'IIIC.IUI o 60CTpeHllA II y,11JIIIH8Hllll cpoK8 pe1111cc1111. 



SPELEOTHERAPY OF PATIENTS SUFFERING FROM ASTHMA BRONCHIALE CON CO MIT ANT 
WITH CARDIOVASCULAR PA THO LOGY 

TOROkHTI N. Altxandtr 

Under control there were 208 patients euttering from asthma 
bronchiale, in 5),4$ it was concomitant with eome forms of iecbe
mic heart disease and in 21,Z' with hypertensive disease. Pre
ecribtion ot epeleotherapy depended on eeverety ot asthma bron
chiale , character ot concomitant cardial disease. Treatment 
complexes were worked out, which included various doses of epeleo
proceduree and phannacologicel remedies, which ensure high thera
peuticsl effect 1n csses of mentioned pathology. Speleotherapy 
means systematic, ea prescribe, time-table, sojourning in salt 
mine 'e microclimate ot undergroWld department of hospital. Before 
preecribtion ot course dose ot epeleotherapy adaptative measures 
forewent. It was determined that only adequate doeege ot speleo
therapy made possibilities to reach positive effect. Differetiate 
adm1n1etration of epeleotherapy, as 1.mm"'1iate and remote poet
treatment observations showed up, cause manitestant 1nr1uence 
upon pathological processes in broncbopulmonary apparatus and on 
the cardiovascular system !unction. Speleotherapy may be the one 
of main factors 1n rehabilitation meaeuree for patiente suffering 
from astbca brori.::hiale and cardiovascular diseases . 

CnEJIEO':'EPA!lllil EOJll,HH)( BPOOOIAJll,HO;J ACTidOO C COflYTCTBYll]lEll 
IIATOJJOl'l1ffi CEP)1E'l!IO-COCY.l{llCToA Cl1CTFJ,!Jl, 

110,!l Ha6nl0,[IOHJ<ew HaxO,!llUIOCb 208 6onbHWC 6poHXHMbHOA 8CT!,10A. 

r,!le y 53,'ll' OHa COlleTanacb c HOKOTOpbiMH <!-opw&IH HIDOIAHIIOCKOA 6onea-

HH cep.D,11a, a y 21,2'6 C rHIIOpTOHHlleCKOA 6one3HbD, CneneoTep&nHJ! B 

ycnOBIUIX MM!<pOKJTHM8T8 con11HWC maxT Ha3H811M8Cb .llH<MepeHUHPOBSHO 

B 38BHCHMOCT;< OT xaoaKTeoa H Tlll<OCTH 6poHXHaJ!bHOA acTMH, a T8X1Ce 

HMH'!HII conyTceyuqen cep,!lettHO-COCYJlHCTOA naTonorHH, Pa3pa60TBH!,1 

neqe6HHe Ko1111neKcw, BKJTll'!9D!!He pa3n1111H11B Jl03M cneneonpo~e.nyp H 

<j'apMaJ<onpenapaTOB , o6ecne'!HBllDJlH)C BHCOKHll TOpaIIOBTHllOCKHA a<MeKT 

npH YJ(a38HHOA naTonorHH. CneneoTepMHII 3aJ<JIIO'!M8Cb B CHCTOM8TH

IIOCKOM K}'!lCJBOM npe6MB8Hlrn 6onbHWC B MHKpOKJIHMSTe nO,!l30MHOl'O OT

,!leneHIUI no cnel.\HaJ!bHOMy ~HK)'. Ha:iHa'!OHH'! TepaneBTITT!eCKOA ,!l03M 

cneneonpo~e.nyp npe,!lllleCTBOBMH 8,1\MTnl.\HOHHhle MeponpHIITHII. YCTSHOB

neHO , '!TO TOnbKO 8,[\0KBaTH8JI ,!l03"JlOBK8 cneneoTepMHH no3BOnlleT no

nyqHTb ~enaeMllll nono.rnTenblllill a,MleKT, JlH~peH4HPoa8HHblll no,!lXO,!l 

K Ha:JHa'!OHHD cneneonpo~e.nyp BWJBKII BllpMOHP.1,10 nonOll<HTOnbHMO MHII

HHII Ha naTonorHl!eCKHe npo~eccw a 6poHXonerottHOM annapaTe H HS 

qlyHKL\HOHMbHOe COCTOIIHHO cep,!l8ttHO-COCy,!lHCTOll CHCTOM!i , CneneoTepa

nHII M0,.8T cny>.<HTb 0,1!,HHM H3 BMHWC ip<!KTOp08 B KOMnneKce pea6KJJHT8-

L\HOHH!,IX MeponpHIITHll y 6onbHWC 6poHXHMbHOA 8CTMOA C cep,!l8'!HO-CO

cy,!lHCTOA naTonor11en, '!TO nO,!lTB8P",IIOH0 HenoCpe,!lCTB8HHl,IIAH H OT,!l8-

neHHliMH peaynbTSTWAH Ha6nD,!lOHHll. 

TOPOCLIMATIC RESEARCH IN THE EGGERLOCH CAVE (CARINTHIA, AUSTRIA) 

RUSDEA, BV~lyn 

The can Eggerloch Ls situated a.t S96 m above a.ea-level ln lriualc carbonates of the 
VUl11eber Alpe-mountaln.5 nearby VUlach. The total length of the cave la about S28 m. It 
extend.a ucendent.a.Jly aJona a cnck-ayatem d1rected aJtematJvely to north and weat and 
possease.s aenraJ chlmne7a, mo&t of them lnaco!aalble t.o man~ The .. Cl.ant Chimney .. 
coruM!'Ct.a to another cave - the KnochenOhle (Bone can) - located nrUcally above the 
Eggerloch. The e.ntn.noe of thia can open.a at 686 m abo•e aea Juel. 

During the period of ln•uUg.UOn 0986- 1988) the main topocllmatlc facton Ille, air 

temperature. relathe humldlty, ventUallon and eHporaUon WeR meuured ln all sea.sons. 
The 42 al&llons of meuUffment were altuated out.aide the can Un front of the entrances 
of the Eggerloc.h and the Knochenh6hle) u well u lnskle the acceaalble part.a of the cave. 
The t.opocllmatlc data demon.st.rate that the venUh.tlon of the Eggerloc.h b unldirectJonal 
(one-way-YenUlallonl ~ to It.a t.opogn.phy. VentUatlon dJ.rect.Jon ch&ngu 
period.kally: ln summert.Jme tt ls deacendln,g &nd ln wlnt-er ucendlng. During aummer, 
addJtlonally to the descendant a1r-now, a conYect.Jonal current can be measured ln the 
entrance areL 

Corresponding to this k.J.nd of nnUla.Uon I disttngulsb ~ merocltmaUc z.ones: 

- the entrance area., which ls sUII under the lnfluence of the cllmatJc yarial.Jon.s ot.talde 
the cave; howenr they were damped relaUnlJ qukldy; 

- the main part of the cave ls a merocllmatlc z.one influenced by the aeuon.a.lly 
changlng unJdlrecUonal Yenlllatlon. Here, the mean tempn-.ture Yariea betwHn 8-9°C 
and the relative bumJdJty between 97.2 and 97,7 X; 

- the third merocllmatk: z.one Ilea outalde the nnUlaUon attL Here, cllmatic 
parametff'5 are relative atable: the mean temperature la about 8,7°C ud the relative 
humidity 97,7 X. 

WMATISCHE UNl'ERSUCHIINGEN IM EGCERLOCH ClARNl'EN, OS'JBREICHJ 

Das Eggerloch lat elne S28 m lange H6hle, die alcb lm triulscben Wettentelnka.Jk der 
VUlw::her Alpe erat.nckt, ln unmlttelbarer Nlhe von Warmbad Vlllw::b. Der HOhlenelngang 
befl.ndet. akh auf der SUdaelte ln S96 m U. NN. Die HOhle verlluft a.u.fstelgend entlang 
el.ne.s nach N u.nd W auage.rtc.hteten KJUftesystems und welat etne Reihe Yon Sc.hloten auf. 
Elntt duon atellt die Verbln<hmg z.ur Knochenhahle her, dJe ala SchacbthOhle genau Uber 

elem E1gerloch In 686 m U. NN. llest. 
Der Untenuchu.ngneltn.um eratnc.k.t akh von 1986-1988, wobel ln alien Jahttaulten 
kllmatlKbe Meuungen durchgefU.hrt. wunien. Dlea-e betreffen: Lufttemperalur und 
-feuchllghtt., • .uft.,.tri\rqWIJt'l~sch,•tndJgken. Venlunstung urw:I Konden.aation. Die 
Me.Bpun.kte )lieger. "-Owohl auBffha.lb der Elnglnge hon Eggerloch und K.nochenh6hlel als 
auch Im begehbaren TeU der HOhle Un.ageuml 42 Me8pu.nkt.eJ. Ou Eggerloch lat elne 
dynamlach bewetterte HOhle. Die Dw-chJUftung geachleht durch elnen elnli.uflgen 
Luftstrom, desa-en Rkhtu.ng 1lc.h Jahreaultlkh lndert.. I m Winter lat die DurchJUftung 
hOhlenaufwlrt.a u.nd lm Som.meT geaelll akh z.um hOhlenabwlrt.a ger1cbtete.n L.uft.atrom 
noch eln >!rl<llllttr Wettentrom Im Elngangabentlch der HOhle. 

Ent&prechend der Bewettenina dtt Hfthle u.nd den kllmal.lachen Meaaungen W1tera.cheldet 
man lm Eggerloch 3 merokl lmat1scbe Zonen: 

- der Etnaang1berek:h ateht noch unteT dem Elnflu.8 derkl lmal.lacben Schwankl ngen 
Yon au.Serha.lb der HOhle, obwohl dieu relatJY ruch &bgedlmpft werden; 

- der GroBtell des Eggerloch.s wlnl v-on de,- elnlluflaen Bewettenmg beelnflu8L Die 
Tempen.tur 11c:hwankt hler z.wllchen 8-9°C und die Luftfeucht1£kett bet.rlct 97,2.-97 ,7 I; 

- die drttt.e merokllmaUache Zone wlrd Yon der Bewett.eruna: nlcht beelnflu8t. Die 
mltdere Tem~ratur Hegt bel 8,7° C und die Luftfeuchtlgkelt bel 97 ,7 X. 

COMPUTER PROCESSING OF SPELEOLOGICAL AND GEOLOGICAL MAPS 

JANCARn:, Antonin 

Speleological maping is one of the moste important branches 
of systematic speleological research from its rise. New 
possibi~ities for processing of speleological and geological 
maps gives computers development from last years. Maps can be 
doing much more quicltly, easily and precisely and is possible 
to do some new form of documentation. 
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Some of new software products are described in the paper. 
We gives one's attention to microcomputers software for field 
use in the first part and some new fora of speleological 
documentation (axanometric views on earth surface or caves, 
isolines interpretation ate.) and final processing of 
documents using minicMputers in the second part. Some of new 
forms of documentation can be use with advantage for the next 
research, other can help to visualise desrlbed objects. 



ASTHMA BRONCHIALE SPELEOTHERAPY IN SOLOTVINO SALT MINES 

L6NXO, tvan 

The paper deals with observation results ot long time 

use or microclimate or underground department at Republican 

allergolgic hospitalin Solotvino ( Ulcr SSR ) • 

The properties or salt rock structures and their role 

in formation or a microclimate are considered. Tho patients 

intluence upon undegraund department enviroment is studied 

and the treatment properties or salt mine microclimate pre

serving measures are warted out. 

Ditterent tol'IIS ot asthma bronchiale spslsotherapy organisa

tions measure and ditterentiale methods or treatment are given. 

The results or speleotherapy are studied upon immediate and 

remote posttrsatment period. 

Some ways or salt mines spoleotherepy cure mechanism 

and necessary treatment ot microclimate preseving measures 

are worked out. 

Cllll1' CllEJIEOlEPAIDIII BPC100Wl,l!Oll AC'l'llli 
B COllOTllll!ICl!HX COlllHliX 11.UTil 

B paCSoff npllBO,IIJIYCJI peaynT&ftl iacs__.1111.A lip! A,UT6llll011 
&XCJUY&ftllllll no,v.a-.oro OT,1.Uftmll peceyCS.1111:&IICllol a.uepro.aoM1-

11ecaoll CSo.1W111q,w B DOC. Co.lOTIIIIIIO (YCCP) ,l.,&JI ,Uq-JI Clo.lblllm 

ClpoKDla.tbHOR acftlOI. 
PacCIIOTp8llll ocoCSe~n c~11 CO.IJ!JIWX nopo,11, yucn, 

IIX B odpaBO&allllll IIOtpO.-'I'&. ibyqeHO II.IIIJIBH Clo.lWIIIX Ha 

8110.IOnu) Cpe,jl)I oo.uaaioro OT,ll8.1811KJI II peapaCSo- •pollpU!tlUI 
DO COxpaHelDIII .-CIIIIIX CBOflCTB llllllpGll.llllla'I'& CO.IIIHOI axTl,I. 

IlplBO.PTCJI OprallllBallllJI CDB.leOTepamot Clo.Dlllllt C pea
~paalll CSpollDl&llllOA acftll, lq1111811811118 JP14'teplllllllpo-
11HO,P11 .18'18HlJJ. ~--CJ! ~TIIBIIOCTb CDI.IIOTepalDUI no 

a.noCPIIJlCTIMI- II OT ..... 8- peay.nT&T&III. 

PaCCll&TptllUITCll 1181:OTOplNI CTOpollll --- Hti8CIHOl'O 

B.llllUIIIJI Cpe,11)1 CO.IIIIDllt aXT II npMJIO,IUIYCll 119ponpumui DO IIOJUl9~ 
a.I> llfieCIIIIIX CBOIICTB -.pl)UIIM&TS. 

SPELEOTHERAPY AND PROSPECTS OF ITS DEVELOPMENT 

TORO&:HTIN, Nlchael 

Speleotherapy in micro climate ot salt mine ensure high 
therapeutic ettect at intection-dependent, atopical and mixed 
f orms ot asthma bronchialo in groups or various age patients. 
Iamiediate attar treatment course 80-90\I ot adalt and 90-95l ot 
intent patients discharged tram hospital with improve. In remote 
poet-treatment period tor 12-18 mounth or even more strong re
mission stayed, duration depends on maniteatation degree ot 
allergic proceoe. Difforontiate preecribtion of epeleotberapy 

with moderate uae or pharmacological remedies enlarge possibi
lit_ies tor reaching positive ettect in allergic diseases ot 
various organs and systems. Uea ot nonspecitic hyposensibilizing 
rector or microclimate or grotto , caves and salt mines in treat
ment ot pulmonary, blood circulation and some other diseases -
represents new prospective direction in medicine. Speleotherapy 
in various microclim.atee reckon among effective, economic, non
pbarmacological, wide spectrum treatment methods ot allergic 
dieea.eee and medical use of karstogenerating regions, salt 
pillars become prospect ecientitic direction. 

C11EJIFDTEPA!ll1H H EE llll'CIIEXI'HBH PA3Bm'l!fl. 

Cnene0Tepan11B B ycnoBIIJIX M11RJ)OKJIMMBTB COJ!llllbll( max,, o6ecne

QIIBB8'1' BYCOKIIII TepaneBTH'IBCKIIII a.t,l>eKT y 60JihllWC l0!4'8K11110HH0-38BH-

CMMOA, BTOnll'IBCKOR H coqeTBHHOA ,f,opMBI01 6poHXMBnhHOA aCT!ll,I pa3-

JIKtOIIDC B03pBC'l'HYX rpynn. HenOCpe,IICTBBHHO nocne Kypca JieqeJOUI B Ir 

nHCllBBl)'l'CJI c YJIY'DIIBHl!elol 00-90!' 60JibHWC B3p0CJl1,IJ( H 90-95" ,llBTeR. 

B OT,llBnBHHOM nepHO,lle nocne JieqeJOUI CTOAKBJI peloll!CCHJI y,11epmmaeTCJI 

12-18 wec111.1ee B 38BHCMMOCTH OT CTeneHH npo!IBJlelOUI a,meprH'ieCKOro 

npoQecca. )ll$tepeHljllp0e8HH!ill no,llXOA K HB3HaqeHKll cneJieoTepanHH c 

y,,epe!O!liM HCnOJlh30B8HH8M JieKapCTBBHHl,ll( npenapaTOB pBCIIIIIJ)llBT B03-

MOllHOC'fll n0J1yqemu1 nOJIOlll!TeJibHOro a<W>eKTa npH IOIOl'HX anneprH'ieC

KHX 3a60JleB8HJUIX op1'8HOB K CKCTBM. 

Hcnonb30B8Hll8 M11RJ)OKJIHMBTB I'J>OTOB, neiqep H COJUIHl,llC Bllp860TOK 

K!U< Hecnel1ff!"H'leCKOl'O l'llllOC8HCH61111H311JlYD!181'0 <jlaK'ropa B TepanlOI 

6onbHWC C 3a60JI8BBHIIJIMH oprBHOB ,lllfX8.JOIJI H KpPBOoClpatqeHHJI H JIJ)y

l'HX CHCTeM llBJIJ10TCJI HOBlill nepcneKTIIBIWM HMpBB118Hll8~ B MB,llHl.l)!He. 

CneJIBOT8panllB B p83JIHtDIHX M11RJ)OKJIHMBTBX OTHOCHTCJI K BYCOK0-

3<!lj,el<'l'HBHO)()', 3KOHOMKtOIO")', H8M8,llHK8MBHT03HOM9 M8TOJIY JieqeJOUI IIIM

J>OKOro cne!!TpB 811Jleprl!lleCKKX aa6oJieBBHHll, a HCn0Jlb30B8HH0 KBpCTO

o6pa3YJlllllX npoeHHUl{ll H COJUIHl,llC Q8Jll{l(08 B MB,llHl.l)IHCKOR npa!<THKe 

CTBHOBHTCJI nepcneKTIIBIWM Hanp8Bll8Hl18M ,llllll H3ytl8HHJI. 

ASPECTOS TOPOCLIMATICOS DE LA COVA DEL MASIET (MONTS-RAL: TARRAGONA) 
VERSUS COMPORTAMIENTO ESTACIONAL DE PETALOPTILA ALIENA BRUNNER 
(ORTHOPTERA: GRILLIDAE) 

GAB.ALDON CUA.SAYAS, Je.tu.s 8. 

The author ducrlbea the evolution of several cllaatic 

facto.-. ln Muiet'a Cave throu&J'I the annual period of 1988, and the 

•ini■izina effect ln relation with the ouUlde cliaate , under the 

in.!luence of both eptaean and hypoaean factora. 

Thi• ainiahina effect h one or the aaJn featu..rH of 

subterranean cliaate and helps to explain both the troalophillc beha

viour ot SOiie 11.peciea and, in a d.lfei:-en t level. aoae aepecta of the 

bahavlow; or property cave.rn.lcolou• epociee. 

'ff\J■ vork eaphaeJzea the influence of the outaide cli .. te 

over Petaloptlla aliena, •lch eaia,rate■ inside the cave clarlna the 

vinter aonth■, althou&h it ..-, occur out.aide cavee. 
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Se describe la evoluci6n de varioa ractoree cliaiticoa 

en la Cove del Na.alet • lo larao del periodo anual de 1988, y aat 

•isao au atenuaci6n con reapecto al cu- exterior, ba.jo la influencia 

ta.nto de factorea eplaeoa coao hJpoaeoe. 

Bsta atenuacl6n constit~e W\A de las prlnclpa.lea caracte

rhtlcu de la cllaatoloala aubterr6.nea y contrlbuye a eaclarecer 

tanto el coaporta,dento troalofUlco de algunaa eapecie■ coao, en 

otro nivel, a.Iaunoa aepectoa del coaportaalento de la.a eapeciea propia

aente cavernicolu, 

Sn eate trab,eJo •• h.ace especial incapi6 en la lntluencia 

que ejerce el cllaa exterior aobre la eapecie Petaloptila a.liena, 

la cual eai&,ra al interior de la cavldad durante loe MH8 de invierno, 

a peaar de que puede encontrarae en otroa habitat■. 



PROPOSED STANDARDS FOR CAVING EQUIPMENT AND TECHNIQUES 

McCLURO. Da Y ld 

Thia lecture ii ■ 11m attempt ■t eslablilhlnf ot■nd■nbo for the equlpnenl ■nd 

~ uaed In c■ft esplondian. To be Included In the ~ 

lll■ndarda will be bclmetl, oat ~ caving rope,,. c■nlblnen, riUinc, 
■nd others. Two dlll"erent fialng ■y■tana will be recommended along with 
the opecillc clMc:endlnc ■nd ucendlng oystmna designed for ,...., with them. 

In omnc ~..., 11111)' RCOIIIIDmd ■ccept,mce of amidmda aln■dy 

adopted by the \JIAA (Union of Alpine A•ocl.■tlon■~ u they apply to llmilar 
c■Ying eq.iipment or ~qua. In atbcr inalanl:a, ..., will propoee 
amidmda opecillc to the c■ft mmzaiment ■nd it■ apltnllao. Tbue 
lll■ndarda an, ■ lint attempt ■nd ..., ...,.,.,,..,e actift iH.cu■■lon of than to 

Illffl the pmticular DCcde of UIS member COlllllriea. 

CAVES, CONSERVATION AND CHILDREN 

FRANTZ. Pert 

As man·s Impact on the envlrom1ent becomes more and more severe, It ls 
becoming Increasingly Important to educate peoole about envlrom1ental 
concerns. If Cl111<nn n t~t to respect tile env1rom1ent at an early age, 
they n more likely to engage In ecologically 50\Jl<I practices as arults. 
Because caves orfer excitement and aovent1re. they capt1re e1111cr-en·s 
Imagination and can be used to lnstm env1rom1ental awareness. This paper 
wm describe a formal program whlc:11 has been used ror the last e1(1lt years 
to lntnxklee 10 year Old Chll<nn to tile geology, hy<r'ology, and biology or 
caves. T~ a combination or classroom activities and rteld trips, the 
chll<r'en become aware or the sensitivity or tile environment and their 
Impact on IL lnclUded In the discussion wm be equipment and special 
concerns ror caving with~ of Children. In aodltlon, some 1nrorma1 
strategies ror teaching Chll<nn about ecology wlll be discussed. 

lmllVanchJa&ftlrSinJichtwtl-.unNarmalen 
dm'HAblmulrbshUDIAusnlstun& UNITechnlk 

Dleee Vorlanmg ut eln eratt Venucb an der 1!:lnrlcblung von NOl'llllllm In 
llllhlmmor■hun& Allmlatw,a und Technlk. !lnachll.eaend In don 

worgeechlagm Normalm 1int Hdnl, Sltigurt, Kaniblner, Takelage, 

l!Ohlco8eile, und andere. Zwe1 --■chledme T~ und die 
be8cmdae ltlnlleiltecbnlkm Symme wtrd empl'eblen. In eln1ge Jl'llle, 
Normalen der \JIAA wlrd empfehlm. In andae l'ille, Hllhlenmorochung 
opedllach Nmmalen wlrd empfeblen. DI- vogeochlagen Nmmalm 1int 

zur zdt ein er8tt Vor■w:h und YOII Dillwaalon win! ermutigm van alle UIS 

Mlfllleda1ande. 

Las Cuevas, Las COllselVacl6n, y Los Nlllos 

Como ~lera que las actlYl<la<les de la gente tlenen mas y mas lmpacto en 
el medlo amblente, es muy lmportante que la gente aprenc1a SOllre el medlo 
amblente. SI enseflamos a los nlllos a respetar el medlo ambients cuan<lo 
estM jovenes, es probable que lo respeten cuanoo sean arultos. Porque las 
cuevas representan avenllra y exltac16n, enteresan mucno a los nlllos y se 
poeden usar para crear Illa concla de respeto al medlo amblente. Esta 
presentacl6n describe Ill P1W3ffi formal que se usa para lntrooJclr a los 
nlllos de 10 allos a la oeo1o01a. a la hl<r-ologla. ya la blologla de las cuevas. 
Con Illa comb1nac16n de actlvlclades de aula y vlaJes de campo, 105 nlllos se 
hacen conclentes de la senslbllldad del medlo amblente y del erecto que 
ellos tuenen en el. se dlscutlrM tamblen, el equlpaJe y otros as\l'ltos 
necesarlos para explorT las cuevas por 105 nll\os. Ademas, se dlscutlrin 
estrateglas Informal es para ensellar los nlllos SObre la conservacl6n del 
medlo amblente o ecologla 

COMPUTER - AIDED DESCRIPTION OF CAVES, BASED ON CONVENTIONAL MEASUREMENT 

DOBRICHBV, Nladen 

The paper presents a solution of one of the research 
problems Of caves - the eeometry determination anc:1 the exact 
topographical descrlptlon. A software pack.aae 1s developed for 
desian of tnree-diment 1ona1 1ma1e of the cave system on the basts 
of conventional mappin~ methods. The pack.ase includes functions 
for the calculation of tne basic cave character1st1cs. The 
software has modular structure. The data structure enable the 
development new moduls and derive some ad<Htional 1ntormat1on of 
sc1entit1c interest. The output data are also format ted 
accora.1n1 to tne script flle structure, wtucn can ne used by 
1raph1c system AutoCAD. 

A cuasnostic utlllty ls ava11a1>1e for correction of the 
input data. 

The software ls written in FORTRAN 77. 

IIPOI'PAIIIIHl'I WIJCBT lUlll Ol'.IIICAIDUI 11E1U<P !IA OCBOBII.IIIIII 
K011B811IlJJOllAJlbllYX lr.3KBPBHID'I 

llOklla.D. npeanaraeT pemeHHe Oll.HOR HS opoOneM DPH 

HCcnea.o8a.KHH net:iep onpeaeneHHJI MX reOMCTPHH H TO'IHOf'O 
Tonorpa.;,K'Cec1<oro ooHCaHHJI. Co3aa11 nporpa.MHNA: nax:eT, npu noMotu;:H 
l<OTOPOf'O Ha OCHO!taHHH P.a.KBWX KOHBCH[{HOHanbma NO TOil OS 
KaPTorpa♦HJ>OBaHHJII nonyqaeTOJI TPOJ:Mepaoe M3oOpaseHHe netztepHoR 
CHCTeMW. OporpawHoe oOecne'leHHe 8kllJ)t{aeT ¢1YHKilHH D.nft BINHC.JlCHKJI 
OCKOBHNX xapaJ<TCPHCTHI< aeblep. DporpaN.HN:R aa.KeT MMOOT MOllYllbHYJ) 
CTpyx-rypy. CTPYKTYPHPOBaHHe JlaHHNX 003BOJlftCT pa:,paOOTl<Y HOBW:X 
MoayneR amr DOIJY"(CHMJI aononKHTCJlbHOR HHtOPMatlKM, . DPOllCTa.&1UUOll,eR 
RaY'lKNR HHTepec. BlilOJlHWC JlaKHNe 4'0PMaTHpoeam.a T&Kae H B 8K.ae 
SCRIPT - taAnoa, · l<OTOPWC MOrYT ONTb HCDOnb308a..HW rpa♦M:qecMOR 
CMCTCMOR AutoCAD. 

npeaycwoTJ)eHHa.ft llH3.rHOCTKKa OmMOOK BXOJlHHX llaHHNX 
D0380mleT HZ: OWOTPOC YC.TPa.HCHHe. 

Oporpa.MMY peanH30Ba.HN Ha 1l3WKe FORTRAN 77. 

RESEARCH OF FOOD STRUCTURE OF CHIROPTERA, INHABITING CAVES WITH 
REGARD TO THEIR ECONOMIC SIGNIFICANCE 

1:ANDOY, lvo 

The report 11ves an account of tne h11n1y cuscussed 
proDl em of the ut 111 t y ancl narm of c111ropt era, tl'lat 1nnar,1 t 
caves. 

'l?l.e aoa1 of thls paper 1s to represent the resu1 ts of 
the invest11at1on of 'food basis of thls b101oeica1 species and 
'Che conclusions tnat can be drawn about tne1r economic 
s11n1f1cantuse and protection. Tne researcn has been carried out 
by rneans of 1nvest11at1n1 tne excrements of cave CbJroptera 1n 
orc1er to establish in them the presence of remnants from 
different insects. 

Tl'le1r incessant activlty and the effect of human 
interference nave also been examinec1. 

In the 1nsert1aat1on are also g iven some recoU1Dent1at1ons 
of their ut111zat1on 1n b101011ca1 combat witn c.1estruct1ve 
insects in a1r1cu1 tura1 crops. 
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BCCIIBl!OBAIDIB IIPOIIYl<TIIOl'O CIIBIITPA llETl"IBX - ClJJroprer• -
IIEIU<PHHX OEffATB.IIKR lUlll OIIPBjl&llSHEI 311A'IBIIIUI JIJC B X03HJICTBB 

llOKllatl DPCllCTa.BnfteT HCCneaoBa.HHe DO 0\fCHb CDOPID04: 
BODPOCa.M OTHOCHTenbHO DOJlb3bl H apea.1 tetl;epHJ,[J: OOHTaTeneR 
neTY'{Hlt MWea. Uenb npeacTa.BHTb PC3Y"1bTaTW H3YtfCUH1l 
!<3\ICCTBCHHOJ"'O H J(01U{\(CCT8CKHOJ"'O COCTUa DPOD.Yl<Ta H caenaTb BMBOll, · 
kOTOPbGl HanpaBHT OTHOCHTCJlbHO TOJ"'O Z031l8Cttoro 3Ha\lOKHJI. 

1tccneaoaa.HJ1e :,aaepm:exo \fepo:, aw:zor Ha 3KCKPeMeHT 3THX 
U80THNX C uenhJO YCTclHOBnCKHJl OCTa.m<OB OT pa:,KJa Hace1<0Max. Taxw:e 
H3Y'(CHO KP~nOCYTO'lHO H DOCC30HHO KJr: aKTHJIHOCTb H nocneac.TBHft OT 
qenoBO\ICCKoro BMemaTenbCTBa B HX aH3HeHt ;JO llCJITCnbHOCTb. B 
HCCneaoeaHKH caenaKM HC!<OTOPMe Y1<33a.HHJI nn11 KCllOJlb30Ba.HHJII neTY'(HI 
w:wmeR B OHonorK\feCJ<OA OOPbOe C BPCJlHTCJlJIMH cenbCJ<OJ:03:JIIACTBeKKMX 
l<Ynt.Typ. 



BIOSPELEOLOGICAL MAP AT MOUNTAINOUS CRIMEA AND WEST TRANSCAUCAUS 

NIOUOB, NlkOl&J 

At present into the Cri11ea caves one knoun 51 species terres

trial invertebrates (including 11 troglobites). Into the Uest 
Tranecaucasua cavea one knoun 205 species (including 59 troglo

bitea). Due to ob s tacles ror ■igration of troglobitic fauna (val

leys of great transit rivers , nonkarsted rocks) it is possible 

to distinguish 8 bioapeleological 11aaaifea at the "'ountainoua 

Cri■ea end 31 at the I.lest Tranacaucasua.Cavaa of one tDaaaif have 

one cc■plex troglobitea, di s tinguis hed fro11 one at neigbouring 

11aasifea. It is often observes the group of several allied spe

cies , uhich perhaps to be have related by general genesis fro11 

one troglophilic ancestor. 

EFH!IA 11 3A!11,1.JlOro 3AJ{,iti{A3bR. 

B HaCTOl!lllee epewi e ne111epwc !".p,iM~ OTMeqeH 5! B11,1\ Ha3eMHblX 

6ecno3BOHO\OlblX /H3 HIIX II Tporr.06110HT0e/.B ne111epwc 3 t.nbAHoro 

3aK8BKa3bll H3BeC11!0 205 811,1\08 /5':J Tporno6110HT08/. H£. 0CH08UIHII 

ttwrnq1111 nperp!l,A 11.nP. nepeABl!lleH1111 cneneO<j,a.VH1,1 /KaHLOHl,I t<p.vnllblX 

Tjl8H3HTHW< peK,KOHT8KTbl C HeKapCTVDlllHMHCII nopOA8MH/ Bb!Aenlll)T

CR IS 6Hocne.neonorHqecKHX wacc11eoe Ha Tepp~TopHH ropHoro Kp!,lwa 

H 3! ll8.CCH8 Ha TeppllTOpHH 3anll,AHOro 3aK8BKa3bll.flelllep!,I 01).HOro 

waccHea llller>T OAHHaKOB!,IA KOltl1JleKC Tporno6HOHTHblX B11AOB,OTn11q

HblA OT KOltl1JleKca 811,1\08 B neG1epwc COCeAHIIX MB.CCHBOB . 4acTO HaCS

JD)l).8TCR rpvruw CSnH3KHX 811,1\0B,OCSHT8JOIIIIIX 8 pa3nHqH1,1X MaCCH88X, 

11,npe11.nonoaHTenbHO,C8R38HHblX OCSl!\HM npOHCX0>11AeHHeM OT OA}iOro 

Tl)Orno<j,HllbHOro npe11.Ka. 

COMMUNITES OF TROGLOBITIC IN VERTEBRA TES IN THE CA YES 
OF THE WEST TRANSCAUCASUS AND THE MOUNTAINOUS CRIMEA 

MIOUOE, NlkolaJ 

The atructur• of cave communities or terrestrial invertebra

tes in the Ueat Trenacaucasua is very simple and similar. Caves 

fro• ~ne karat maaaif have the aa■e troglobitic fauna. It usually 

is presented by one species ot beetle from g.Ceannaliua, on11 

pseudoacorpion f ro11 g.Naobiaiu■, one or tyo species of spider 

( g.Naaticua, Troglohyphantes) ,opilionidea g . Namaapala , mariopoda 

g.Leucogaorgia. Terrestrial iaopodea belongs to g.ligidium (Stigo-

1 i gidiu■), Psechonethes, T richoniscu a, Caucasonethes , Pseudobudde

lundiella or Buddelundielle.Colleabolea belong to genuses Ony

chiurus and Pluto■urua. 

Another communities are typical to the Crimea caves. Their 

troglobitic fauna is presented by follouing species : terrestrial 

i aopodes , · g. Tauroli gidiu• or g . Typhloligi diu111 ) , paeudoacorpiones 

rro• g.Poeudoblothrua,opilionideo from g.Nomoepole and beetle 

fro .. g. Paaudophoenopa. In different karat masai f species appea

red to be vicarious. 

41AYHYiC'rn4ECYJ.IE KO!illilEHCll 'IPOfJIOEIIOHTOa B KA.PC'roft:IX 

IIACCIIBAX 3AIIAAHOro 3AKAli<A3bR 11 roPHoro KFHMA. 

CTpyKTypt,I coo6iqecTB e pa3nHqllblX KapcTOll,IX waccHBaJ< 3anSAHOro 

38K88Ka3bll CXOAHhl MeJ!<AV coCSoR Ha POAOBOM H p eanHIJBl)TCft Ha 8H

A0B0M .YPOBHRX . flell!ep,i OA}iOro MB.CCHBa OObl<tHO aaceneHbl OA}iHM KOM

MeKCOM TpornoCSHOHTHblX 811,1\08,npeACTaene!OlblM aVKOB po11.a iKBHHe

nHYC ,JllleCKOpnHOHOM p.HeoCSH3HYM,OAHHM HJIH ABYMII BHA!IMM nayK08 

/p. HeCTHKYC, TpornoxH,t,aHTyc/ ,ceHOKOCU8M p.Hewacnena ,A8ynapHOHO

roR MHoroHOaKoA p. JieyKoreoprllJI ,woKpl!IJ8.1,1H p0A08 Jl11r11AHVM,nca

x0Herec, TpKXOHHCKVC ,Ka8K830HeTec, nce8A00YAAMVHAHeMa HJIH 

6yAAeny11AHenna,HoroxeocTK8.l,IH p0A08 OHKXHYPYC II flnyTowypyc . 

,hllft neiqep KiJ,1118. xapaKTepeH IIHOA KOM!l11eKC p0AOB- MOKpH[ll,I 

TayponHl"HAH.VM HJIH TH,pnonKl'l\llHVM,Jm8CKOpnHOH ncea11.06110Tpyc , ce

H0KOC81l Hewacnena,ll.YK n ceeA0¢eHonc - e paanHIOlblX KapCTOJll,IJC 

M8CCHBWC npeACTaene!OlblA p n3nH<tHla!K 8HKapHpYllOlllllH Bl\118.l,IH. 

INVESTIGATIONS ON THE MICROFLORA IN THE VADU CRISULUI CAVE 
(PADUREA CRAIULUI MTS.) - ROMANIA 

RAKOSY-TICAN, L enut.a - MOMEU, Laura - LORINCZI, Francuc 

Data prOTide4 by the 1nveat1gatioll ot the ■ioretlora 

la lhe 'ieo.a llr1tul"1 l:an ( Pl411rea Craiul\lJ. "''-• ) are preea

t•'- ii,,• •••• 11a■ lleotrl.tie4 betwaell 1969 - 19?2 au4 haa beeJl 

U>~• .. ••..:-· v~a1te4. b oaTe is briefly ohareoterize4 tepo

gra,lltvdly an,. tepooliaatioelly, and the i■portanoe ot under

gre\1116 IIJ.uetlore aa •~11 as the probl ... it i11pl1es are 

a.AUone,.1 '!lie ta:nnodo 1nTOat1gat1ona oarrie4 en haTe 

U...tl..tie,. the trogophUe or troglobiotio 11.ioroa;yoeh• an4 the 

■lga■ •••wrrille u, tha oaTe, Die llioretlora 1■olate4 tro■ sou 

.. 1oareou nll■, un4ell■-4 water 1n4 riuteD.epoal ••tar 

HIIIIP'MH I atr■ i.lul at ■J.u111,7petu, 1 baotari.al atr■ t■• 5 tau 

al »~aa ■lp• ( l:yaAopbyta ), • taxa et aa,eph;J•■-

·c J:Gthopllyta ) all4 I ux■ ot FHA ■lg■e ( l:ll11repllyta ) f 
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I!lffSTIG!TIOOS SUR LA J.IICROFLCI!& Dlil LA GRCfl'Ti 

VJ.DU CRISULUI LiS liQITS PAD~ CRAIULUI - RWW.Nll 

Le papier pdsente lea donll{e our le 11icretlore dans 

la grotte de Va,.ll Critului ■1tllia dana lea •onto Plduree 

Craiului, Le grotte s .St& ,1eotrl.ti' pendant 1969 - 1972 et 

a ,t, beauooup visitf depuia. OD pr,aaD.te auooinotement lea 

charaot,riatiquea topographiguea et topooli1118tiques de la 

grotto et l ' importsnoe de la pr&eence d •une aiuonora clans le 

souterra1n1 eusai bien que lee probl&mes qu 1elle co11porta. 

Los r8sul. tets taxoriomiques concernent lea m.icro-vcetae tro~ 

philea ou troglobionte■ et le■ algues de la grotto. ODs 

identl..ti• dana le ■ol, ■IU" lu IIU1"8 01],osires, dalla le COD.de"'" 

•' at 4ana l 'e■11 dea go11r1■ 8 ■ouoha■ 4e ■ioroa;ycatae, 1 aouoha 

baot,rienae, - 5 tax■ 4'algllea bie,...vertes ( Qyanoph,Jta )• • 

tax■ 4e zanthopbytu ( JCanth0pbyta ) et 8 taxa d 'alguea vertaa 

( Cbl.oropbyta ) • 



DATA ON THE LAMP FLORA AFFECTING THE URSILOR CAVE AT CHISCAU 

RAkOSY-TICAH, Lenuta - GRUIA, Lucian - PLAMADA, Emanuel 

Studies have oeen oorr iad out on the elgal and 

bryoph,tte flora developing around the lamps lighting up the 

UrtUor Cne, four years after its touristic set-up , The 

ta,r:onomic identifications have been correlated to the type 

and intensity of light sources, t e tha tice of occurrence of 

peculiar slgo-bryophyte communities and to the compos ition of 

the soil microflora close to the cave entrance. 

RBCHiRCHES SUR LA FL(l!E DK LAl.!Pi INST.lLLll 

DANS LA GRorTli: Dl!S OURS l CH ISCAU 

La flora algala et dos bryophytas developpee autour 

dos lampes 111Wll1nant la Grotta des Ours a ete etudiee quatre 

ans apres 1 1alilensgelD8nt touristique de catta grotta , Les 

r8sultats t;xonomiques ont 8t8 corr818s il le type do la source 

d 1 illuminetlon, au temps de consti tution des coUUJU.I18ut8s algo

bcyophytiquas spec1fiquas et i la composi t i on microfloristique 

du sol pr~a de l'entrae de la grotto, 

THE REPRODUCTION OF REMIPEDE CRUSTACEANS 

YAOBR, Jlll 

The Reaipedia is a class of primitive crustacean inhabiting 
anchialine caves. Several species are known to be simultaneous 
heraaphrodites. The fe■ale reproductive syste■ consists of 
ovar iee and paired oviducts which extend froa the bead to the 
gonopore on the 7th trunk appendage . The male systea includes 
paired testes and vas deferens vhich exten~ from th~ 7th trunk 

appendage to the gonopore on the 14th. The sperm have an ovoid 
nucleus, acrosoae, and a flagellum vith a 9 + 2 ■icrotubular 
arrangement. Spera are packed into distinctly shaped 
speraatopbores. Methods of ■a ting and development are not known . 
Ho larval stages have been found. Juvenile remipedes resemble 
adults but vith fever trunk segments. 

THE ALGAL FLORA IN PESTERA MUIERILOR (DISTRICT GORJ - ROMANIA) 

ORUIA, Luclan 

Th• nor• and diot.ribution or •18a• in Peatora lluiorilor is 

proaontad according to tho light conditions (Ui• cave enjoying 

elec\ric light and being ot a turiet.ic iot.•r•st.), to the hydric 

regime (toaail c-.v.- with psri•t•l 11nd C"'ilillJ' water infiltrations 

depending on the quenti ty or rain) and to tht mineralogical nature 

of tho aupport. 

Tbe conclueione or the paper present the corNl•tion betw11n 

cat1gori1a ot •biotic tac'ton 111ntion1d above. 

SOME ASPECTS OF DISTRIBUTION OF FISHES IN THE SUBAQUATIC CAVES NEAR 
KUGITANG-TAU MOUNTAINS 

PBRBLADOV, Mlchall 

Kug1tang-Tau caves ie a unique place on the terri tocy of 
the USSR, where ayelees troglobiontic loach ( Namach1lue staroe
tini ) 11 ve. Underground lakes are :ronoad in gipa rocks . The con

centration of gipa in water of these lakes is about J-5 g/1. 
Caves are investigated to the depth of 58 m. The maximum depth 
of subaquatic caves in this region is not detenoined. 

In the axpedi tione from 1981 till 1985 the maill numbers of 
loachea were found 1n the nearest part of the underground lake. 
Observations have shown• that fishes consume the bacterial films 
on the surface of organic silt, which 1a accumulates under the 
bird and bat nests. The depth of the lake 1n this place is not 

more then 4-5 m. lligratione of loachee during the day waa regi
etrad, llaJd.mum numbers of fishes was marked on the shallow part 

of the lake at night. Some 1ndiv:l.dual loachee were registred 
on the depth of 20-25 m, 

But in tha llay 1986, after tha strong rain, stratification 

of bottom ail t was affected and loachea were scattered all over 
the subaquatic cave up to the depth of 58 m. No changes of fi
shes activ:l.ty ware regietred during the day. 

Thus, distribution of troglobiontic loaches daa not depend 
on the depth, but depends only on the distribution of organic 
material. 

THOUGHTS ABOUT THE HYDROBIOIDEA FAUNA OF HUNGARY 

BERNASCONI, R. 

The paper points out the few Hydrobioidea species belonging 10 lhe 
genera llythinella and Lartetia cited from Hungary.The 1wo Hungarian 
··Lartetia"-species (Larlelia hungarica:Paladilhia oshanovael represent 
presumably species of the genus Jgtica.The author insislS on the necessity 
of anatomical examination and of further inves1iga1ions in karslic springs. 
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Gedaru:en zur Hydrobidenfauna Ungarns. 

Es wird auf die wenigen aus Ungarn Lilierten Arlen der Gauungen 
Bythinella und Larlelia hingewiesen.Die beiden ungarischen 1.ar1e1ien .. 
(Lane1ia hungarica:Paladilhia oshanovael stellen vermutlich Arlen der 
Gallung lglica dar.Die No1wendigkei1 einer anaiomischen Uberprufung und 
weilerer Erforscbung von l:arslquellen wird bervorgeboben. 



RESULTS OF BAT-REGISTRATION WORKS IN THE CAVE OF PAL-VOLGY 

T.90LNBR, Catalln 

!Ila oaYe, situated under the inhabited area of Budapest""" 

opened in l9o4 b7 a 4\IIU"X7• We bava the first bat elates froa the 
fittiea her,,, when 819 e:maplar,,e (ICJoti• bl:,-thi ox;:rgJ>athus do

lllinantl7) wer,, riJl&ed dllri.Dg four winters. 

!he cave r,,aearobar group •Ji.01• atart-4 an annU&ll7 r,,gist

ra tion in thia e&ft in 1986. il tlao,ch the terri tor, under a urn:, 

ha4 ■ultiplied by tba n- e:q,lorationa of the last decade, these 

repatrationa r,,auJ.ted onl:,- llo-l6o uaaplar,,s pro year. Conn.

darable, that JI. ozygpathwi apeoiu baa quite diaappeared fro■ 

hare (lo-Jo u■aplare• oal.7), aile tba n .. lter of rbinolophic 

bah h■a' t cb■nged, IIO tba ._,_t ai,.ciea 1• lUl. hippoeidaros 

Sino• 1'87 a -•lcl::J Ngiat..tt• ... 1tec carried out in a 
J5o ■ 1- •■rt of \M can, ,..,... 4,o "of tile ll&t-c.-UDit:,- ar,, 

preNBt • .La Ulia uaoribed nr, •-U7 the oerw.in r,,at places, 

it could be ti.ad, that Olll.;y tba ...,.1■re• of aall ll7otis ape

oie• -re in total rest, wbile tM e-,l■fts of Rh. ferna

eq,u..i,,_ changed their places rat.er tnquentl7, and also onl:,- the 

11.alf of the Rh. hippoaidaros •-lar,,a stayed on the aaae place 

for ■ore tlMul 2 ■onthe. WUch of the .. ••table" places are tal<an 
by the animal.a year by year, surprising that aome of these places 

are in the built-in part of the oave 111..uated and visited 

d&il:,-. Certain annual a1Ailarities and differences in the te■po

ral trend and the territorial distribution of thin bat-co•uni t;y 

point to soae - yet uncleared - connections w1 th climatic effects. 

The atatistical analyse of the observations helped to ohose an 
opti■al time (beginniDg of Januar,) to ths annual registration of 

the whole cave as well. 

BRGRIIIIISSB DBR l'LBDBRUAUS-Bl!OBicmtlliGBlf 

IB DER BilHLB VOD PAL-VOLGY 

Die llllhle Yon 1"1-v!!Ja, die befindat dch ,m.ter claa Wohngebiet 
TOD Budapeat, e~ftn.te eich i■ l9o4 bei■ Steinbruch. Die erste 
l'leda~wi-J.ngaben stai■oan bier aus dan f!lnfz1gen Jahren, a.a 819 
RDmplare (111ei.atens Groaee .....,ollren) wur4en geringt in rter l'in
tupe:rioda. 

Die Bllhlanforsc~pe -.1r:a:,-• .tang di• ZihJ.unpUNi tan bier 

1a 1986 wieder an. Diue ~ilzrlio• Zi.hlunpn zeigten n= 110-160 

Jl:Dal>lare, obwohl d&a d~te ~ta. nrgriSaHrta aich 

mehrfachig cl.urch die lfeuentu~ der achbigen Jahnn. Die 

Groaee .,.Wlohren aiAd. fut ffnollnlld.en.,.. dar Bllhle /lo-Jo ia.
plann 111lld n= zu NOIMlolnea/ • akr d.ie Zllhl. der lhlteiaenna.MD 

iaAerta aich ta-. 80 die ._,_te .Art iat ;jetz1' die IJ.•in• J!Qt

•~• 
Die J'ledenia- eiMr .)5o • lag-. llllhanatrecke - wo ena 4o ll 

de• :iHt.ndas •ich NffaMt - ld.nd. 8811' 1987 wllohaaWoh ree1at

riert. Dabei W'll1'V ~•ur ~lah gen.au angegeben, 80 11:mmta men 
Infozwationen lll>er die Gelll&t1clr:ai 1: der llutperioda ur Han 11•
lt-,,. Hur d.ie lleilw ....,.ollren waren in •1:inlU.&e R1IIM hier, 41• 

Groaae Hufei.aennaaan iinch,1'MQ 1hre Plihe u-■lich of1:, md auch 

ui :rall der lleinan Bufe1-u lcannte ■an nur et.a 41• IIIJ.tte 

der Buaplaren J..iui&er ala -1 aonatan an cl.en gleichan Plitze fin
den. Viele Yon 41esc ••1:aUJ.an• PU.tse aind in ;jeclaa l'inter wie
dar besetzt1 intaressant iat, du manche dayon befindet doh in 

4em tigllch mahr■al beliohtetan Schauhl!hlanteU. BesU-te ,lihrli

chs tlntarschi~u und lluuichkei ten us sei Wellen Jnderung und 

ral&lichen Verteilm,g daa J'ledera>wiatandea niaen an ■anchan, 
noch Wlbell:annhn zua.,_enhinge ■1 t clan l<l1■a tiacben Verhil 1'niase. 

Die statiatiaohe .&na:Q-aen der Daten e:naoglichten auoh die Wahl 

einea optiaalan ZeUpunltta /u,.tang Januar/ zu den iafaaaenden Zih
l1D1gan. 

TAXONOMY AND DISTRIBUTION OF THE EUMESOCAMPA (DIPLURA: CAMPODEIDAEI 
OF NORTH AMERICA 

FBROUSON, Lynn •. 

Three species belonging to the caapodeid genus Euaeaocaapa 
have been described troa North Aaer ica. E . danielsi and E, lutzi 
Silve1tri are endoqean• known fro■ north-central coloradO. ~ 
third endogun apeciu la s. frag1111a (Ulltonl which hu been 
found in Nev York, Penn•ylYania, Maryland, and Ohio. TVo new 
undeacribed species are knovn fro■ caves in the United States, one 
in the aid-western states of "ieaouri and Illinois and the other in 
th• eaet in Weat Virginia, The eastern cave apeciea is ayapatric 
With Litocaraa fielding! (Condt!°} in Steeles cave, Monroe County, 
Neat virgin a, and la closely related to ,!, fragillia . The aid
western cave species is known fro■ twelve caves and shows 
affinities to.!!· danielal and .!!• lutzi. 

AN AUSTRALIAN TOPOFIL 

·••JLD, A.Ian 

n.r .. ad - MWfill al wnicllCffll llu klll llMD ■ probliem ror-... T-,alltCI' _. airnca1y ca,allltwtia ,_,_ ... 
dlalallar-..lca1MallaftbecUNdrCI' ...,,..._ ni■ PGII« 
--...U.callrwellaDad-al11afalll-....---■ U.-pet 
---al-allSM■r .... ,,..,_.._... ... .,..._ 
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wurde~re~n A~~~~, A!!~ik~er b~=~~~~~b~~~po~~i~an~~i:~oc~~sa E :e~~~;i 
Silvestri sind Endogene, die in nordzefitralen Colorado -bekannt 

:!~dYork ~ie P:~~;~~v:~~~en:a~~~.~~~ ~~d f~~{!1
~!fu~:!~t~~:den d!~n~~ 

zwei neue unbeschriebene Arten sind bekannt in UHhlen in den 
vereinigten Staaten, die eine in den mitteh,estlichen Staaten, 
Missouri und Illinois, und die andere ia Osten in Nest Virginia. 
Die llatliche H1'hlenart exiatiert zusa1111en ait Litoca■pa fieldingi 
(Condi) in steeles HChle, Monroe county, west Vicginia, und ist eng 
verwandt ■it E. fragillis. Die mittelwestliche HlShlenart ist 
bekannt in zw<HI H8hlen und zeigt verwandtschaften mit E. danielsi 
und 1 · lutzi. - ----

Como IOOlt■flu una CU9VI verUcaJ cm prec:ili6II y r■pidtl ba lido una 
problil■a para npe1a6JGaot clnde audio U.■po. Topallln o ■-
predta■ftte topatl.ln cm una brOfula y dlDo pepdo hall lidll ••plndo 
por blNllle U.■po. ll■Ce cartel detcrlbe la Cl0Gllrucci6tl y 1110 de 1111 
topalU que COtlblna el ta■do dllco y fad.lldad de 1110 de 1o1 ■-In 
mlerkret cm un lillema ■u pred10 pwa apuntarlo. 



SYSTEM OF REGISTRATION OF CAVES IN THE CZECH SOCIALIST REPUBLIC 

lUCIUIA, Bohu•1I 

Karat &Dd peeudokarat areas in the Czech Soohl.181 l<epllblic 

,.,re dhided into 7 karat areu and ) pHlldokarat areu. Dhhion 

co■u frc■ the karat typu. Each karet area 1a diY1ded into kara1 

group■• Cana are nu■bered "paratel:, 1n karat grcllpe. Total 

111111ber code of each cave coneiet of the IW■lbar ot the karat area, 

the karat group and the ,.._ber ot the cave iteelt. Por each oa,

ve ia prepared the regiatration J.iet ll'itb both ■■in and detailed 

intor■atione. 

ENVIRONMENT OF STONE- AGED PEOPLE'S HABITATION IN THE CAVES 
OF WESTERN GEORGIA ION THE MATERIALS OF THE CAVE SITE ORTVALA-KLDE) 

LO&Dl:IPANIDH, D 0 

Tho Ortvala-llde Cave ie located in laratio dietriot ot 

Chiaturak:, re1ion ot the Georgian SIR in the ■iddl.e aone ot 

broad-leaved toroeta at the altitude of s,o ■etrea above 

the eea level. 

9 cultural layere were dietinquiahed in the atratigraphic 

••quenoee due to aroheological exoavatione, Paleogeoaraphi

cal reeearoh {pal:,nologioal, lythological, geoobe■ical and 

other anal:,•••> have proved that when the ■ouaterian people 

first divelt in the cave the cli■ate of the foothill area in 

leatern Georgia wae colder than the conte■porar:,. Vegotatio

nal bolt ■ deacended approri■atol:, 800-1000 ■etrea and the 

cave "a• aurrounded b:, dark ooniteroua toreeta, The toNati

on of the eterile layer 11 corrolatad with th• peak ot 

cooling. Tho returninc of aoueterian people to tho cave ie 

connected "1th the i■prove■ent of environaental conditione. 

Broad-leaved toreata apread around the cave. Tb• •one 11 abun

dant 1n artifact ■ and alao characterised by a higher contant 

ct P2o5 • $\Mrting with the second ■oueterian layer, the tra

ce ■ ot cooling are recorded again. 

llPHFO,IIJlliB YCIO!llll ClilffAIDIR IIEPOOlillfflOIO 'll!IOBl!ICA 
B IIIIIIP.U ~ Jl'1SMII 

(aa QlmNP' n ... JaOI otOaD ~) 
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BO B~ OC1109BU ll-.eJIII ,..._ - - 119'onepcaal JIT,GTJPII -
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o 1~ npapo.-ioa y0.1011d. Boapyr n..-111 ~ 

upo110.11110TBe111D1e .aeoa o npeod.auaneM ~ 11 rpacla. 3TOT ropuoH 

eaado.aee <SoraT apxeo.aoIT1eOJ1J111 JeNpsa.1011, a !'- .xapanepa11noa 

BucSo.uoll OOJ{epaa!IJltlll ~-• J'HD'lllllllftOII II J{CWI 8&110,IJIIIHU B 

nopoJ{e, Ha'IIIHM co noporo IQ'O!'HJ)OJIOro O.&Oll,-Olll, ~ca o.a► 

11)1. DOXO.&OJ{IIIIU1 B 'l&O!'JIOOft JH.U'lllllll8 Ao.all IPJIIIICIOO.IOIIID'IBorCI -► 

p1Ua • BOBBJ)81leaae T81EODIOlma nol)OJl B ooOTaB .ae0011, osw-n 

n1111epy, 

GEOLOGIC FACTORS IN THE PRESERVATION AND MANAGEMENT OF THE MAYA NAJ 
TUNICH CAVE PAINTINGS, PETEN, GUATEMALA 

VBNI, George 

Naj Tunich 11 a cave in the ~•ten of Quatemiala and 
contain • the largeat ••••ablage of Haya cave painting• 
known. Finely compoaed Late Claaa■ic ac:enea and glyph• are 
drawn onto the cave vall1 with a blaclt, carbon-baaed, 
paint. The wall a are a brecciated li■eatone and aome 
differential pair\t abaorption occur■ between the claeta and 
aatrix. The paint doea not contain a fixing agent for it 
to properly •••t• and 10 the painting• can be eaaily 
••eared, The primary cauae of deterioration of the 
painting• ia due to the geologic nature of the cave wall•. 
The painting• are in a very dry aection of the oave. The 
wall• are covered by a veneer of fine 11ilt which ia a 
weathering product of the va.lle • elov dieeolution. Th• 
painting• deterio.rate •• thi• eilt. ,tith paint attached, 
a lowly falla off the wall•. Viaitation of the cave h•• 
aleo reaulted in the deetruction of eoae paintin94. 
Stricter unageMnt procedure• are neceaaary for any tour• 
that vlev the painting•. Rea.arch la needed on the 
incr•••• in ataoapheric carbon dlozide in the cave, due to 
human tr•fflc, vhich vill inoreaee the rat•• of 
deterio.rotion of the cave vall• by dia■olution of the 
limestone. 
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PACTORJIS Ol'JOLOGIC08 POR BL PRUB&VACIOV Y ADIUBIS'l'IIACIO. 
DB LM Plll'TURAIJ HAYA 1111 I.A COEVA IIAJ 1'UIIICB, 

PETDI, OIJM'EHALA 

Naj Tunich ea una cueva de Pet.en, Guat..,.la, y tlene 
el aa• grande grupo de pinturaa de lo■ Haya en una cueva. 
Loa eacenarioa y glifoa, del per.!odo c1,aico Tudo, eon 
trazado COi\ un negro co.lor de c:arb&n. Loe pa.red•• de la 
cuava eon hecho de c ... ntado fraga,ento• de caliaa. Al,u,.n 
difereacia• erlatan con el abeorciOn del color entre loe 
fragaento■ y el c ... nto del cali&a. Bl color no aecarae y 
eabarrar la■ pinturae •• auy facil. Bl priae.ro cauaa del 
deterioro de lae pintu.r~• ea la g~log!a de la cueva • Laa 
pint.uraa eon dentro •l arido porcion de la eueva. LO• 
~redea tieaen UI\& c,ap,a de cie,no, cual ea un producto de 
loa paaado di■oluci&n. Lea pintura• deterioran cu,ndo el 
oieno, con el color, cayen del parade•. Viaitac:J.on de la 
cueva hube cauaa 4.••trucoiOC\ taab.ieo •lCJUD pint.urae. *• 
e■tl'ictaa requl•• eon oeceaarto por lo• touri■t- que 
viaitan la cueva. Inveati9aciOnee aoa oeceaario del ~ 
que reapiran lo• tourietaa y ai lo aWNnt.e el dieolucido 
do loe paredee de calisa. 



EXPERIENCES OF MAPPING OF ERODING KARST CAVITIES WHICH WERE FORMED 
IN CURRENT KARST WATER ZONE 

VERESS, Marton - FUTO. Janos 

On the region bet,.aen L1kaa-k6 end P6pal6t6 

/Northarn-Bakony/ the Eocene liaeatone le characterized 

by open k■ retic cavities. Th••• cavitie■ proved to be 

for■ad in Pannonian curront Karat "ater zone . 

On the baaaa of ■apping of spreading of th••• 

cavitlaa can be outlined, 

- for■ation •hich aho"• the ero■ion of for■er 

cavltiea 

- ao■a paculiaritiea of erosion of the inva■ tigatad 

area 

- extant of ri■ ing of the region ainca P1nn6nian 

- eeparatlon of rising ti■a of a■allar unite lnaida 

the region /rising happened before or after 

Pannon1an/ 

ARCHEOLOGICAL AND P ALEOGEOGRAPHICAL RESEARCHES OF THE 
ALTAIC MOUSTERIAN CAVE (SOUTHERN SIBERIA, THE U.S.S.R.) 

DEREVYANJ:0, A - IVLBAVA. N • MAR,::JN. <;; 

The Altai-Sayan mountainaous region is correctly invol
ved into the area ot intensive karat development. Over 

400 cavities concentrated as a rule along valleys ot lar
ge rivers are known at the present time. One ot the promi
sing regions tor the complex research ot caves is the Anui 

river basin where a set of multilayered objects with ar
chaeological and paleontologioal remains is looated in the 
submeridional direction. 

This report gives results of the complex study of the 
multifloored cave after A.P. Okladnikov situated at the Al
tai foo thills. Archaeological material of the llousterian 
epoch is analysed with chronological data obtained on the 
basis ot technico-ty-pological and radiometric measurements. 
Special attention is paid to the stratigraphy and sedimen
tation ot the loose cave thickness as well aa b1oatrat1gra
phy based on the great series of extracted microter--·iologi
cal rema.ina. The analysis ot species structures ot small 
mt\llnalia oommuni.tiea al.low to reveal a number ot specific 
features coaaon tor the paleofauna ot the present region 
as a whole. The ecological background of human populati
ons inhabited the cave over )0.000 years ago is reconstruc

ted on data of palaeontology, palinology, malallology,etc. 
Bconomical aspecta of ancient people who created the un
usual. Mousterian culture in the present cave cavity a.re con

sidered in the association with surroundings , Also, there 
are presented comparison data with other archaeological 
objects of the mountaneoue belt of Southern Siberia, 

Apxeoxorl!llec11He H na,reoreorpa4)Ht1ecxHe HCCJ18AOBIUIHJJ MyCTbepc110A 
n911epu .MT&I! l llm!&I! CM6Hph, CCCP ) 

AJ!Tae-C8.llltcx&11 ropll8JI o<SxaCTh no npasy Bl!Jll)QeHa e apea,r IOM'8HC11BH0ro 
KBpcTOBOro pa3BHTKR,IINHe 3A8Ch H388CTHO 6oxee 400 noxocTeA,cocpe.1tOTO
qeKHl,fl(,KBX npaeuo,no AO.Jllll!BM xpylDll,OC pe11.0,D,JD111 11s nepcnel!TWBHNX paAo
HOB KOWIUleKCHoro HCCJlfl,IIOBaJIIIJI DeGl8P RBJUl8TCJ! 6accellH p. ~A. rAe Cl!OH-
1.18HTJ)HJ)OBBHN 8 cy611ep11AHOHa.JlhHOII Hanp&BKIIHl!H p,!,ll 1111orocxolbtwc o<S'l,eKTOB 
C apxeoaorl!lleCKIOD! H nueoHTOKOrJNeCKHMH OCTBTl!IIIIH, 

B A8HIIOII coo<Sa:8HIIJI 11pl!BOAffTCR pesynTBTII KOWIUl8KCHOro IICCJIIIAOBBHJIJI 
IOiOrollpYCHOA neaiep, Hll8HH A.n.011.11,11HJ1110BB,p&COOJl01t8IOIOA B npep,rophRX 

.MT&l!.AH&J1113l!JlYl)TCR apxeOJIOl'll'<l8CKHe MBTepHBJll,I snoXH wycne,npllBOAffTCR 
ABl!Hbl8 no xp0HOKOl'HH H& OCHOBBIIIIH TeXHIIKO-TllllOJIOrl!tleCKJIX H pllAKOIH!TpH
qecKJIX HSMepeHldl. Oco6oe BHllKBHH9 YAeJIJ!eTCR CTpll'1'11J1)111p111 II Cfl,IIIOleHTBqllll 

p!,IXKOA neaiep110A T0.111111,& TBXJ<e 6MOCTpB'l'Jll1)8lf,llll,OCHOB8HIIOA H& OrpolOIOA 
cepHM H3BBeqeHHYX IIJIIIJ)OT8pHOJIOrl!lleCKHX OCT&Tl!OB . AH&J1113 BIIJIOBOA CTpyl!
T)'Jll,I coo~~eCTB 118JJKHX WJl81!00HTBIJIIPO( 003BOJIR8T BWIBHTh PRA cneq)ljJl!qec
l!NX oco6eHHOCTeR, CBORCTB8HHHX nueoci,a.y,.e AIIHHOro per110Ha 8 QOJIOW. PeKOII

CTJlYl!PYeTCR 8KOKOI'llll8Cl!MII cfloH q8JIOBeqeCKIIX nonyJU11.111A,o6HTBBIIIIJC B ne111e
pe CBl,lllle 30 TNCll'J xeT Towy HB38,II no ABHH1,111 0&1180HTOXOl'HH . n8JIIDIOJIOl'HH. 
MMBXo,fla.yHy H T,A .. B KOH'l'81!CTe 11pHJ)O,IIHIIX OKpyaeHJ!A p&CCIIATJ)HBBllTCR 
X03RACTB8IOl!ie acneKTN ,llpeBHHX JmA8A, OCTBBIIBlllllX H8o6N'IH)'I) K)'Jll,TYP)' 

wyCThe B A8HHOA neciepHOA OOJIOCTH.Opl!BOAffTCR MBTepHBJll,I Cpa8H8HIUI C APY
rKMH apxeoxorl!lleCKl!IIH o61.el!TIIIIH OORCB rop Dlo!oA CH6HpH, 

PREHISTORIC MAN AND THE CA YES OF MALT A 

NULAONEROVJC. Ja.sm1nao 

The li:alt eee Archipelago, although small in size , has several 

speleologic sites, that could have been used as early as a 

ROCK DRAWINGS IN BOSNIA (PART OF YUGOSLAVIA) 

NULAOMKROVIC, Jas■lnko 

In the caves of Boenia and Herzegovina on several sites s ome 

rock drawings were found. They were ■ade in the wide time 
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palaolitic man. Some caves contain s igns from Neolitic, 

the cavern Magluba was a Saint Place • and the Ghar Hasan 

cave was a habi tance of early Christiane. 

period from Upper Paleolot1c to the Turkish period. The 

paper will contain the drawing from Bronze Age to Middle 

age period. 



PROBLEMS OF HISTORY OF GEOLOGY 

SZEKELY, K1nga - WOJCtX, Zb19 n1ew 

[xplo£'ation of caves dates back to at least the neolithic period 

/eg. in France and Hungary/. Utilization problems of underground 

karst were studied in ancient Rome. Interests in caves as natural 

forms was initiated during the Renaissance period Mhen such pecu-

1 i ar i ti es as ice !or11s and bone ross il s were exa111ined. Oeta i led 
mapping o( caves are known to exist from the begining of XVI I Ith 

century. During the ege of Enl ighten11ent it was a method of design 

to construct .. caves" as elements of parks surrounding residences 

of magnates. 

Geographic-physical and geologic problems of karst were first stu

died at the second half of XIXth century mainly in the Oinarides. 

A■ont the studies on this subject J. Cbijit's "Oas Karstphanomen" 

(1893) has to be ,aentioned. In XXth century 11ore detailed studies 

were initiated on fossil karst, biospeleology, speleotherapy, 
accessibility of caves for tour ism, etc. Speleology was introduced 

into prograr111s or teaching in some of higher education schools. 

Hundred of papers on speleology are noted each year in bibl iog

raphies. In some countries (eg. in Great Britain, Czechoslovakia 
and Hungary) atte■ts have been • ade critically evaluate the pub

lish&d Materials. Many of the papers i ndicate the poor state of 

affairs in the subject of the conte■porary history of speleology 

and in the proper evaluation of older literature of this subject. 

It is the opinion of the current authors that, there is an urgent 

need to publish a volume on the general history of speleology. 

Such a publication, edited by a specialized international board, 

should be preceded by publication of classical speleologic books 
and in1portant sources vhich could serve as the basis for preparing 

the history of speleology in individual countries and . in ■ore im

portant mountain ranges and uplands. Critical evaluation of these 

publications may result in a collective 11onograph on the history 

of study of caves and karst on the Earth. 

FURTHER DATA ON THE LOWER MIDDLE PLEISTOCENE PETRALONA CAVE 

POULIANOS, Nlcko.s 

The biocronostratigraphic a8pect coming from the excavations 
of the Anthropological Association of Greece in the Petntlona 
Cave and the studies made by an international team of scientists 

have had provided a riconsideration ot the current palaeoanthro
pological and palaeoenvironmenta.l state of knowledge. This 
ettorL obviously under strong debate. is proceeding and new 
data are to be presented from the site. 

CA VE DIVING EXPLORATIONS OF DEEP KARST SYSTEMS 

KtSSELJOV, VladlllHr - NINEICOV, Peter 

There is review of dives into sumps of <leep e.lpine caves or 
Caucasus and Centre.l .lsia. The sumps of upper levels and in 
phreatic zone (caves-resurgences) were explored. Recommenda
tions for organi~ation of similar researcbs are given. 

. CA VE DWELLING FISHES OF THE WORLD 

PROUDLOVE, Graham 

At the end of 1988 fifty-three species of cave-delltng fishes had 
been described, v i th a further tvel ve di9Covered but awa It lng 
description. A clas.a1fled checklist is provided, and details are given 
of country of origin and distribution. Bight orders and sixteen faml I ies 
of f 1shes have cave-OJ'el l Ing members, vi th the Ostarlophysan orders 
predanlnatlng vl t h ◄◄ species. Twenty-five species belong to 
cave-restricted genera, seventeen of thee monotyplc. T\.tenty tvo species 

cnEJIEOnO)lBO)lHIIB tlCCJIBJlOBAHIIR r~Y1iOKtlX KAPCTOBl,IX CtlCTEII 

llpHBSAeH o6aop norpyllllHHII B CH~OH!,1 rny60KHX enonHIICKHX 
nponaciell KanKa ae u C~AHell AaeH. no11u110 "noABe1euH1>1x" cH~ouon , 
oOcneAOBenacb H 30HB CH~OHHOII QHPKYDRUIIH11

, BK/!llqaR ne111;ep1,1-
HCTOqHHKH, )lau1,1 peKOMeHJtBQHH no npOB8A8HHll DOA06HblX HCC/!8AO
B8HMII, 

are known only from their type local !ties and ten pairs c. "l)ecies 
cMx1st. The geographic distribution of cave c:Nel l Ing !IPL~ •~s 1s 
discussed. Al I species I le betveen ◄O°H and 20°s. There a.re probably 
a.any more species of cave-dwel 1 Inv fishes to be dl9Covered and areas 
vhere they may be found are pointed out. Because of their rel.atlvely 
restricted ranges cave fishes are at rl9k of population red.lctlon or 
extinction and the conserva tion status of sane spec,es Is oeacnbed. 

CA VE PROTECTION - A THEORETICAL APPROACH 

PETRESCU, Mlrcea 

Modern studies bave emphasized visibl e modificati~ns of the 
caves due to their arrangement and touristical flux, 

Underground csvities1 protection nowadays shows several t~ds: 
protection by empirical arrangements,protection by interdiction/a
ssignement of natural reservations/ , protection by special scienti
fic researches proceeding the anangecent and protection by esta
blishing of permanent laboratories for the scientific studies at 
the touristical flux. 

Key words : touristical tlux,protection by: empirical 
arrangement , interdiction, special scienti!ic researches ,per..a
nont laboratories, 

La protection des grottos- un apor~u th46tquo 

Us 4tude8 moder nes montzent que l 1 aa4nagement des g:i:ottee et 

le flux touristique d&term.inont des moditications sensibles dans 
lea cavit4s qui y sont artecties, · 

La protection des cavit4a souterraines rel4ve 4 pr,aent pluaieurs 
tendances ,4 savoir: protection par em4nagemont empiriqua ,protection 
per interdiction/classement an tant quo dservos naturellea/ ,pro
tection par roch~hes sp&ciales pr4c4dant l'81114nagement et pro
tection par instalation dos laboratoiras permanents en we de 
l '4tude scientilique du tlux touristique, 

llots--elet,tlux touriatiquo ,~otaction par:am&nagement HPi• 
rique, interdiotion,rocherches ap4ciales, lsboratoirea pezaanenta. 
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PRELIMINARY INVESTIGATION OF OSSEOUS REMAINS FOUND IN THE MIDDLE 
QUATERNARY IN THE CAVERN OF SANTA ENGRACIA - LA RIOJA (SPAIN) 

NARTINRZ FLOREZ, JuUo 

te .. , start wll.h tile \cwe■tl.cat1Qn of ■ aer tes of oseous reaatna aod those 

1epresentlne ware weatt}e( for■s belOOCllll to t.be tertiary and lllddle Quate1nar1 

(Inter claclal 1lndel- Rl11). found ln tt\e caffrn of Santa t:nsracla (Pena 

E-111&1), (La RloJa, Sl>fln), 

That cave,n 11 fl~ oeat to the vlll111e of santa Enc;racla de Jubera (La 

RloJa), and 1t '1 fotaed b:J' a ~lq and lab7rlnthlJ18 netwo,k of calerle• eodlnc 

tn a cavlty of c,eat s lze. Tbe stratua characterl1tic1 aalle tM caffrn uneveo 

and tMif a lab:1rtn tt\trtQ shape wllh maerous calerlea wltb different dlaeo1lon1 

that inte rlace theaHlVet. An l~rtant feature 00111llt1 of the fKt that tbe 

SINGLE STEEL CORDE TECHNIQUE 

SNBTCOV, Sgency 

;, t MlE STEF.L r.QRllF. TF.r.XtHQ:JE IXKERIT ONE ROPE CNF. H~'l A FEIi AD· 
U;;NTA~E'l AND ~H~RT>:Jl/1t~1; Cl'..XPAAI; ~ITH IT, O!Al' ""AAHE'l-'l 61UU r.HANl:F. 
NOT TO WORRY ~8:1~T TkE ~5;1;1,'R ITV 01 lHf CORDE, 

ELEGTIW: CCNDUCTIUITY MllKF. PQ~~l8\.E TO USE IT ~'l TF.LEPKflNF. CABLE. 
~TIFNE~5 CF THE CORDE FaCI LITATE CI.IM I~ O~T OF l l!F. ~a,.5. ;\ND f)F 
•~GlJR5E THF.P.F. IS 6F.E~T ADUAt-:TASE IN TKE l.'F.l~HT < I 1?.) AND Vlll.UXE < 111) 
C~h"iP~RAT l UF.LV :i.lt TX ~F.T CR DIRTY ROPE (~8 IJS t t,i:; $TEEL CC?.DE :J,,.4,~ 
XM JJI AXF.TER). 

TKF. l'.ll!N » l ~CO~FilP.T rF Dl~CRIRF.D TF.r.KXl'llJF. Tll l5TtXC, CF THF. CI.IH!tlx,i 
~FF.LECG l$T ~RGlJXD THF. CCl!D, ~ILF. 11'.F. DE5CF.NDIN& IT 15 l,'f.f,LF.,;15LF.1 P.UT 
1:Lt :-iatx:; c~x CCtt~E P~THf'.J'if:.NIC Rf.Al';TtnN. 

1ESl:EXDIN/; l'l l1llDE WITH Tl§'; HF.LP OF ro,;au R'l'~l.f.P.5 ~HEF.LINf> OR SRU)~ 
•H I TH F>}IJR SLEF.PEP.~. CLll11N-S 15 MD!:'. ~ITH THE KELP CF FRfl.S CI.AIIP IIXITH 
MtN:1R SP,;tLING F.FFF.::T, 

noo, at \he ca•ltr ls OCC\4Pled by sands ••lndlrw the cavern or L1ln1. 

F(~ the NleontolQllcal Point of vtew, Ute deposit ■bows • "" laportant 

dlacnMtic taeea,u1e of tbe a<>■ t of ll has been tUbJec\ to work• of draa1nc Md 

p,e._.u ~ ,-.1n1 balQMlns to different ceoJoclcal periods. On the one 

band .e fir(t taUd.. et,out I ~• 1u1tralla of ■lcrc:aaul1 and blrd1 

t,anes, COl'ered with reddltll c1-,,, beloastnc to tbe tertl117. on tbe other Hild 

we can find lnt• (cal•ted end dhconU.nuosl1 01seou1 reuln1 of b11 .... 1,. Sc19e 

of ,_ c,an bo u,. ONCIU ftllaocerQ1 and Croc,,tta oorreu•oDdlns, oo -• about 

u. to \be lnterglachl lbclel- 1111 (11ddle Quateroary). 

r,.t.kQTP:}CCBlll! TEXI01l<A, 51J!f,lljli;b PA1lll1Tl1f.ll tl.lllOP.F.PF.l!'1'1Kta'i TEXHHl(H, 
kllEET no CPR&HF.HHII C HF.A PlU rJ>F.JjNYliF.CTB H HF..WCTRTX!l8. 61)-~ lr.lliC· 
r.cr.T,)>1K~,CTb nfl.'ll!OJlSIF.T HF. 1116JlTHTl>CSI O HAAF.,:KF., )/lf.!(TPfll'J>'lSt)lHOCTb AAF.T 
8f).1XC1U11Jr.Tb HCOOJll>.'3l',l!ATb H;;BF.CK>' KAK TF.r.'i•OHH~ r.P'lBOl. i.F.CTX!lCTb TPO· 
,:,; f)r,JU:r~T noA'F.ll ~ KOJ1'jA!W!, h, KOKF.'iHJJ .E, fll'P:}r,KOF. rJ>F.~~F.CTS'l 
fii) BF.CY (tt2} H r,s~EXY (lll) r.c CP~SHEx:.tte C xnKPC-ri XJ1M n>SnHCH BEPF.8· 
K'1H (kCnlli1l>-1YF.TCSI TP>'lC ~.5·4.~ ll!tL 

1~CH08HOF. HEYlC~T81) (1P~ P"-~}TF. C TPi'.,r)}:, 5ilRlb1ET~S KPY4-<EH~-tF. t:nF.r.Ecr,.1r1, 
~•)kPYr HABECKH. H F.CJ:H rJ>H ASl1lCEH1111 BIOtl HR ) TO !lf;!IHf) HF. CSPAt:ATb Bkl1· 
MHk~, Tf) lll'H lRH)lf.H>IH fiBF.PX KPY'IF.KXF. 19:::C!';T &1.18ATb fiQf,f.;HO,l;t,;t, PF.i!.l<W.!1 
:)PrAKH'.IAA. 

cr.YCK flPt}h'3SJ).U1TCS1i n:. ASYXP1'JiM)(1}BOJ J(~T:.r.KE, f'"®} PF.!C£Tk..E C 'iF.T,-:Pt.~>1 
'<r.Af'.AXH1 no.t'El'l • KA :!R1'XAAX·Jl)lf)'!il(AA, K•1T'1P);E :3Xs;'llHEfJ-,1,') !lf-liblF. 11CP• 
l )il't TPCC. 

BRONCHITIS CHRONICA SPELEOTHERAPY PECULIARITIES IN SOLOTVINO 
SALT MINES 

LEllll:O, Olga 

Specially worked out apoloo\heropy r~inis in.olwlillg SJ!•ho_sot-. 
tings ot dUteront d\lr&Uon were uoed. On tho buis ot caretul cUni· 
cal, iammological obsenations aDd detini tion ot breathing tunc
tiona it woa deto:rrained that cure ettoot depends on a spoleothera-
PY regime ordered according to the disease course Tariant. 

ffUcioncy ot speloothorapy na con!inaod by tho potionta 
examination in remote post-treatment periQ<I ( in 1, 5-J years ) • 

Practical reccaondations OD dittorentiato usage ot spoleothe
ropy in patients with bronchitis ohronica are given, 

RESEARCH IN SNEZNAJA CAVE 

Bn.U&:1'4, A. V, - NBNCHBNl:O, T . A. - llSJkOV, D. A, 

Snezna.ja. cave (the &y:;te:a of eaves Sne:.:n.ia-He3ono10) h -ph.ce.d on 

the '16&1. slope o f the Hi;ict.a mountain reaion {B.r.ib aountain eyete11. the 

Wee't Ca.qcuu.sl. The ler~tb ic 90re then 20 ka. the depth - 1 337011. There 

are t '{c, en\rances in the cave (near 2 000• alt.itudel. The ~a.in discha..ce. 

of w~\er t•kez 'Place throw the big r.prin& i n the Kipata river be.Gin on 

30Ce alt.i'tu.de. 

~i\h the ai■ t.:> 10 deeper into the ayate■ authors aad~ the serlea of 

extende4 j,a'1eatil'tUona ins~de the cave and OD the r eaion aurface . 

l nvest.!•at1on near the botto■ part resulted 1n the up-\o-date cave depth 

:illd \h11: \Opoar.aphic ache ... Oo the surface the ■ain •tte.nalon w•• 
a_ppla.ted to the aeekina both upper loeat.ed an_d l ocated our aprina new 

entranc~. To det.er»ine perspective diat.riota o f ae.Uin,: vaa aade 

~tchin,c the cave ayste.a sch .. • s,i th the aurface photoeraphio aap. The 

9eltina a noc, water trao!n&, oet-e.r.:.loay vatchiAI and ua.tcbina for wa ter 

levels on dit!erend depth in ca"(e p,er■i t.e..d to refine reaiona ot wat~r 

aupplaiea of dif!'-!rent cave river tributaries. M~ar l ~O vella up to 100■. 

12 - aore then 100•, one 350• well and 2 caves deeper 100~ a re known in 

t hese dia tricta now. 

The aim ot the work was to study the poculiariti,a ot Solot
vino eolt mines microcli.mate intluonce on patienta with bronchitia 
chronica in preoatbmatic atage and to work out on tbta baeie a dit
torentioto treatment according tho clinicopathegetiQ varianta ot 
the diaeaee couree. 

The examination results ot the pationa with dUt,rent eenaibili
eation variants ( a topical, intectioue-allergic, coabina tion,µ) are 
presented. 

UCCJ!E..Q.OBAJ-U1SI OEmEPl:J CHE:cHASl. 

Jlemep.a CHex:H.iit.A(nalll8pHaA CHCTewa CKtt:«Hast-¥Ait:C&HHoro) ~C00.110:.:eHa Ha 

:>an.a..D.How CP.nOHe XHnCTHHCKOiO w.ilCCH&a(E.::aw5c:KHR xpe5eT, 3.iina.oHUl )(gap.a,:j)_ 

i:.,nHa - CllwtJ& 20 r.w. rny6HHa - 1 370M, ).IMeeT .a.&a axo.a. ... H.a. IIWCOTe 0).;0AC 

2000w H- y. MOJ)SI. Oc:HoaHa.A pa:>rpy:>Ka BOA npoHCXO,Q.HT '-fepe:, lt,01,.J'IJ',X) a 6acc•11H& 

pexH XHncTa Ha a.coTe oxo.no 300w 1:1. y. wop,:a. 

C u•.11.,,., .o•A•He.rniero yrny6.,iettl4 A CHCTeww aaTopw npoaO,:u.&J'IH cepHk> 

AflllTenDHWX HCCAe.DOaaHIISI IIH,YTpH nemepw H ~ noaepXHOCTH I.W-CCHaa. 

HccneAO&;aHHA JIOHHOA "'a.CTH AaJ'liH coap.e.waHH_yl:) iJ'liy6HHY neiapw H no:ioaOJ»iAH 

OOJl'.V'o'UTO npeACTaa..-eHHe O ee p.a.cno.no.1.eHHH &HYTPH """'CCKaa. . Ha noaepXHOCTH 

o.;.HO.&H,08 aHll~HHe 6wno YA.8.JIQ'HO OOHc,:y &WNp.it.CnoJJO:l;&HHW.: II pacno.no:c&HHlo.£: 

HeJJana-Ko OT ao,..ncoa. HO&l,,Ci,; &XOJ1oa. J1J"Ut onpe.a_ene>o1s:, nepcne,..THBH~ paucm .. ,a 

noHCK.it. 6wna. npoae.a.eH;a y&R:>Ka nna.Ha. ne-.p.w C noaep.:otOCTDD. T~CCHpoa.aH1Je 

T.a.J'liw-.: CHeroaw;c ao.o.. MeT90Ha.6.J'u::i.oeHHA H Ha6.nu.a.HHA ::,a n .a&OJl)r.08~ ao.nH.awu & 

neUNpe H.A pa:>~ rAy6)1Hax noaaOJIHJIH YTO ... Hl4T .. o6.nacTb OHTOHIIA p,.\:lAH'-lHWi< 

OPHTOlri.011 pexH. B npe.ae,11.a:,c ::)T08 o6.naCTH ceu ... ac H:>&&CTHO oxo.no 150 1,.0J'IOA,,.i•a 

.QO 1 00w rny6uH0'1,lZ-r.ny6:ce 100, 1 KOJI.O.D9Ll - 35◊w u 2 n.i-.epw rA_v6xe 300 w. 

884 



GEOMORPHOLOGICAL CYCLE IN KARST - IDEAS AND REALITY 

WO.Jen::, z.t>1gn1e-w 

Th• begina or the idee ot cyclici ty 1n geomorphologic evolution 

data back to th• Hcond halt or XIXth century. It wee expressed og, LJ 

J. Cseralti 1n b.ie papere on geology of Siberia in tho yeara 1871-1885 

but, first. of all, by I, II, Dane in the book "Th• geographical 

cycle• /1899/. !beee and other contemporeneoue autbora ·oona:Wera.d 

the toiwetion or reliot on the Barth' 8 e\1¥fec. to be the reeuH of 

action. ot ondogenooue /uprieing aoTI'l!Wlte - inteneification of ero&

ion/ and ondogenooua teotora / oroaion loading to peneplen.ization/. 

Daviee' id•oe -N appli•d by L. Sniclti /19<1')/ to interpret tbo 

110rpbology od brat .,.... in luropa in tbe paper •11o11rege •

goc,cnphiachen Zyltlua 1a Xaret• eDd b.ie eoneidorot~m developed by 

tba toiwor autor in b.io •Origin ot liaeatoca ca-• /1930/ ► 

I.pan tro11 1101M11clotUN / geoaorpboloeic or 1eocnfll10 oyole/, . 
Sewiclti. a papn in.itiated s 11110 etage in the atud;J of keret areas, 

lie euppl-nted the wo :tun4aaontal foctore /upri■inl _,._nta end 

•ro•ionl by other onee H• olillante /pNoipitationa/, rook typo, 

charelrler of Jointing, Hdiaont■tion /of residual ol■y, calcitot. 

Lehr ■tudiu of eurfece and underground lter■t. fen, be,.. ■bown that 

the avo1ui10n of reliet ia aieo :i.niiuanced. by oiher iactore, as, 

mechanics of orogen, atapwiee uprising ot areas documented aometimea 

by stages ot cave galerriee, ■roaion due to glaciation etc. On the 

ground of proeont-u, ltnoaltedge of tbie problem, Daviaa • ideae or 110 

longer c.onaid.ered to repNeent an univeraal model. BOtPeWer, aome 

foraa of fouil ltaret can be oonaidared ea en.dance of oycl1c1ty in 

geomorfpboloeio proce■eoa, !bi.a Nfer■ but to aomo areas in wbioh 

tbe - rock WON ■ubJootad to 4enu4ot1on during ditferenit geoloeic 

epoqµea. 

Dniea' ln4 llnio1t1.'• id■H ha,.. oonaiderably influenced th.a ., 
develoia,ont or poaorpbolocic ■hilo■ of lt&ret ores. 'l'h•fr ftl.uo 

co111ist■ in intJ'OCl11c111& a 4afim.M ord•rinl into on.alitical Mterial 

collected at tba bro■k ot IDtll and n~ co11tur1ee. Howe,..r, 1lle 

reality -• tow!. to Ila more complicated. 'lberefore, " 

consider n°" the 1eoporpboloeio ••elution of lt■rat are■- H 

example• of geolo1ic unite ■hewing individual character of 

evolution cycl■• 

GENETIC CLASSIFICATION OF THE ENDO-VOLCANO-KARST PHENOMENA FROM ROMANIA 
ASPECTS OF THEIR DISTRIBUTION IN CARPATHIANS RANGE 

TULUCAN, Tl~rlu 

The profosed ge111Uc classifioaU011,aoh Uksa into •"40011111 

i:he gell8tio p.roceaa&s pe.rt11l8nt tio cafea le. 'Talc.enic rooks .troc,, 

diterent parts ot U,e 11Drld point• out the ab!>rp 1Ad.hiduaUt1 ot 
these phe110c,ena i,oourlng 111 the Ro~ni• Oazpethiana.In thia zeapoot 
it 1a aho,m 99!' of . the oavitiu lc:mm up to 11■,, are mt LoHh4 111 
lna llom bi,t 111 p1roolaeUc 6epo,'1ta,ob1le caa;;, ot U. aa,u 'troa &1,e 

511rgea ot Cri9ul 4lb and ot l!bzef zi'"r diapl•1 • alrong tUiaetrio 
co.r1!elation wb.ith the te1!zeoe 11,el.a.Thi• .tact sagg••t• an 1mpoztaa.t 
pazt pl•1•d by t!ul !luvial eroa ion,eHbe.r 111 the uonaUon u 111 
Iha opening at clayli;;hl of the voida.·rhe 111gb •Ui•lrio posill,on 
indicatea •n ea.rl.1 gen■eia( s-,,,.~i•n,..lll._lld•l-aiaa inler3laci~t .range), 

SPELEOLOGY AND UNDERGROUND RESERVOIRS 

YUAN, Daox1an 

The construction ot undergrowid dams on subterranean streams in 

Chin.a' s karat regions has gained ao1Z1entwl in recent 7eara because 

it entails less engi.neering work and ,-ields quicker results in the 
suppl7 ot irrigation vater and electric pover. 

According to preliminary statistics, there are 2836 subterranean 
st-reams in an area ot 300 thousand 1m2 rroa Guangxi,Guishou, YWU1an, 
3icbuan, Hubei and Hunan provinces. Tb■ ■ini■ua discharge of these 
aubterra.nean streams totals 1482 a 3 /s and their total length ia 
13,919 k.a. Host ot thea vere identified by intensive cave exploration 

and tracing duri.Dg tbe regional iyd.rogeological aurve7 in the scale 
or 1/200,000 carried out in 19?0s. Hcreover1 ka.rat vater resource• in 

China totals 200 billion a 3 ann~ll7,i.1,it aakea about one-fourth 
or the total groundwater resources in China. It is understandable, 

685 

11.i.. cr..BSin~flOll G.:i .. rI;,'11S 1)113 P!IZOll~liS 
!!liX>-.0.LC.o.iO-c.&l!STI~llS Ill 3lUi.&liI.!ltA6?l!CTS. ~• 1,3IJR 

113P.\S::X:lO;t DU~ !.l Cl!.I Lill' DSS lllb'TJ.G.laS c.lRF.\TlS 

La 01 .. ■1t1 .. uo11 g1n0Uq•• propoHe,qni Uon\ co<11>ta de 

l• man1er9 de pra1•nc• d•• tP"Ottoa en roobea volcani,;ue dana dJ.Ue
zentea zoa.a■ dtt a:1.obe p■J':ut D.Ae 1nd1vidual1aaUon neue dt oea pheno
eenea dea ~ntapea ca,pate1. 

Dau oe aoo..,on llit 'fOir qae 99" dea cavitea coa.a.aes ~a.aqu.•a 

p!'eaent ne aa:g1aatDt p,11 en 11ve1,C381a en J"Ochea pirocl;aotiquea et 

bee110oi,p decoe'fitu COIUIIIU dall■ lu dlfilta du cu, BlallO(Gu.rellolllj
Virturih) el do 1111.rtt(fopUt•-Doda) pruentent du co:oletion■ a1u
utziqt1•• uttea a,eo l•• zu, .. u.% 4•• te.r.r1aaea,c1 qui aagpn DA r.,le 

iap,rcent de l• .,deUl1011 fln'fietih,.,it dau 1 1 ero■1on .,u d•n■ 
1••11verto..ra a Jou d• onitu.La pollition •llhalriquo olOH 4■ U 
plnpart 4-■ pollu indiqna on• toraUon pnmtnru, 

that China• a 1p1l1oloo ba1 b11a. ~•veloped on the baai9 of b.arD.■aaia.g 
aubt1rran1an 1treaa, a.nd that it in ao■eti.aea difficult to r■-ain th■ 
natural 1ituation- or cav• pa11aga unchanged vhile exploiting ita 

vater r11ourcea. 
In accord.a.nc■ with th• characteristics ot cave s7st1111 und1rground 

d.&.ma take ditter■nt toraa,1.g, th• full d.u.{daulog up the vbol■ cro1a 
section or a 1ubterru1u 1tr1aa), and the se■i-.1&11 (partially dauing 

the crosa a■ction). Be1id1a,acoording to their position on aubterran111t 
streu1, th17 ..,. b1 further diatingui-hed into three types as foredu 

(d&.a sit■ near re•urgence) ,vindov du(daa site 01...r a karat vindow) • 
and back daa(d.aa sit■ near the avallow hole and converting a ka.rst 

depression into a reservoir. 
Detailed sp■leological 1urve7 is the prerequis ite tor proper 

planning and design of underground daas. 



A COMPLEX STUDY OF THE ENVIRONMENT AL IMP ACTS IN BUDAPEST'S CAVES 
WITH PARTICULAR RESPECTS TO SPECIAL CLIMATIC TESTS AND THE POSSIBILITIES 

OF MEDICAL UTILIZATION 

TARDY, J•no_. 

In coopera'tlon with a series of specialized institutions 

differrent types of e><perlnients have been carried on since 

1985 in the caves situated between the underground karst 

surface provided with a built-in infrastructure <and all its 

shortcomings> and the spring zone along the river Danube.One 

ala of these experi,aents was the co.nple>< research of the 

ecoaystem of these caves of special spatial position: how the 

air, ■oil and infiltrating waters in th• caves • reacted• to 

the dlsturbiog envi ronmental impacts on the surface. 

Could these caves under a highly polluted city •producing• 

tens of thousands of patients of respiratory diseases serve 

the purposes of cave therapy in the long-run, or are there 

any factors, procasees that rule this out? <Based on tha 

results achieved s o far the answer is: reasons excluding this 

are not known. In the vicinity of the ll'leas urement points of 

the sometim•s extensively conta■ inated infi 1 trating waters 

the al r in the caves ls not pol luted. At the same time it was 

proven that the continuous monitoring of the changes in these 

caves ls indispansible. The determination of the measurement 

points <number and site) basically differs from the usual, 

from those of caves under natural surface areas. In the given 

case the measurenaent results at three different sites wl thin 

a 30 metre long cave area may differ considerably.> 

A series of complex bacter1olog1cal naeasurements huvl:! been 

carried on to verify or refute certain alleged, but never 

proven •axioms•: either tourism or cave therapy. The result 

of the series of experiments, underlined by control 

t1aaaurarients was unamblJuos: the alternative ls ruled out at 

least in our case. The lntensi ty of the regeneratlonal 

ability, the change of the air in the cave will have to be 

studied, and on the basis of those studies the two types of 

utilization may perfectly be connected in space and time. < In 

less than half an hour after visiting groups left the two 

caves in question the bacteriological purity of the air was 

adequate to the standards of hospital operation wards, almost 

sterile ) Tho tt-,orouJh analysis of the issue 11ay be dici sive, 

an.on ( .- ►•,,-p s, for the possible ,.ultl-purpose utilization of 

tt--<' .. w , .• l.!1b~e infrastructure. 

The paper report■ on tha results reached so far durinJ this 

aeries of eKperiment■. 

KOMPLEXE UNTERSOCHUNG DER UMWELTWIRKUNQEN IN !EN BUDAPESTER 

H0HLEN MIT BESONIERFJl RIJcKSICHT AUF SPEZIELIE KLIMAFOOSCJ!UNG 
UND IIOGLICHKEIT llER THERAl'Elll'ISCHEN Nlll'ZIJNG 

_In den zwischen der bebauten, mit In~rastruktur /und deren 
sl!mtlichen Fehlern/ versehensn Karstobertlliche und der ent
lang der Donau liegenden Quellenzone befindlichen Hohlen 
durch!llhrten wir seit 1985 mit Einzug mehrerer Fachkonstitu
tionen verschiedene Untersuchungen, laufende Messungen. Das 
eine Ziel dieser Untersuchungen war die komplexe Forschung 
des Okosystemes dieser raum11ch eigenartig gelegenen Hohlen: 
wie "verhal tet" sich unter solchen stBrenden oberirdischen 
Umweltwirkungen die Luft, der Boden und das Sickerwasser die

ser Hohlen? 

Ist in einer mit stark verschmutzter Luft versehener, zehn

tausende Atmungskranke •produzierender• Weltstadt die Hohlen
therapie perspektiv vorstellbar, oder sind solche Faktoren, 
Verlaute nachweisbar, welche dies ausschliessen? Auf Gnmd 
der bisherigen Kentnisse kann man antvorten: ausschliessen
der Grund unbekannt! In der Umgebung der manchmal sehr ver
schmutzten Sickerwasser 1st die Hohlsnluft rein. Wir bewie
sen gleichzeitig, dass die laufende Forschung der Anderung 

in diesen Hohlen unentbehrlich 1st und die Bestimmung der 
Hesspunkte /Zahl und Ort/ grundslitzlich anders 1st, ala bei 
Hohlen unter naturllcher Umwelt, bzw. Umgebung. Gegebenen
f'a..lls kijnnen innerhalb eines 30 m langen HHhlengan,ees die 
Ergebnlese von 3 MesspWlkten Unterschiede von Grtsssenord

nung zeigen. 

Komplexe bakteriologische Hessreihen machten wir zur Recht
fertigung oder Widerlegung e1n1ger allgemein behaupteten 

aber Die bewiesenen "Axiomen• welche sagen: ~ Frem

denverkehr, oder Hohlentherapie. EinmUtig, llit Kontroll
messungen unterstutztes Ergebnis der UntersuchUJ18"e1he: 

wenigstens in unserem Fall 1st von .!!!!!£ oder .!!!!!!!:!!! Hogl1ch
ke1 t keine Rede. Es ■uss in dem !Ur therapeutische Nutzung in 
Anspruch zu nehmenden Hohlenteil die Intensi tllt der Regenerie
rungsmllgllcbkei t, des Lufttausches untersucht warden und de
mentsprechend konnen die beiden Nutzungen zei tlich und ortllch 
vollko-n einander gegliedert werden. Kaum eine halbe Stunde 
nach Beendigung der Beauche 1st die bakteriologische Reinhei t 
der Luft in den beiden untersuchten Hohlen wie in Operations

sl!len vorgescbrieben, so rein, . beinahe stern I 

Die grllndliche Analyse kann entscheidend sein wegen den ver
achiedenen Nutzungsmllglichkeiten der vorhandenen Infrastruktur. 
Der Vortrag gibt aufschluas Uber die bisherigen Erfolge dieaer 

Unterauchungsreihen. 

TYPES OF KARSTIC SYSTEMS IN THE APUSENI MOUNTAINS 

COCBAN, Poapel 

Th• kerotio ,eysteci repreeents • aorpbo-hidro&rephicel !UDctic~al 
m:1t gent.tet94 by the eotion ot the same factors, ectiOD pe:-mene.o~l7 
<!ir•ot•d towards oOllDeotiooa and 1Dterdepeod111ce. 'rb•r• are 4 cliati.nd; 
typu of l<aretio IJ'at•■ 111 tb, .lpuaeni »01211te1Ds1 bipolar .,,stems, 
1.11 Hqueno• (ouoade) s;etama, und1rgrow,d-ooofliieooe systems and 
aulti-lnel 117-1'•~•• witlLtbe degree of ooaplerit;y aaplif;yiDg fro,. 
the bipolar t.,;,rclJI the 11ulti-lnel syatau. 
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Le syst~~- karstique represeote UDO ~Did fonctiDDDelle morpbc,.. 
!:cy'drosraph11ue n4e sur l'ectioo des mei:ies :tacteurs, actiOD ccntiDuel
leaeat orient le Vera des· cODne.:ions et icterdlpende.ttoe. Dans lee 
J..oots Apuseoi··oo reocont're 4 tn,es distiDcts de s;ysUces l<erstiques, 
a sevcua °"st~11ss l<arstiques bipoleires, s;ysthss kerstiques en cas
cade, syatltces karst1quea de oooflueooe souterraic~ et systh1es ka.rs
tiques po~4tagi!s. Le degrd de cociple:xid augmecte 1 pertu des s;ys
Uces bipoliuei; vers oeux··polydtogi!s. 



RADIOSYNTHESIS - A NEW HYPOTHESIS ON CA VE ALGAE AUTOTROPHY 

GRUIA, Luc13.n 

S.s!!IO on rich t h t ort: tic'l'!. ·•me! ~Xp• rim\!nt,;l d.AtP. , th~ 9uthor 

puts forward th<;! l\vpoth•sis that c•v• 11lg:11 in th• pr ocesses of 

a:vnthe:tis i ng their own proteins ( ua• elcctron- !!)~&netical r111diations 

shorter wave l•n~hs than t he visible spectrum). 

The physical, biochemicnl and ph.veiolog ic-.1 grounds or tht> 

f ormulated hypothesis •s well •s eervi•s or d•t• confirming it aN 

presented . Comparisons with ttu,: algological edaphicel nor• in th• 

aphot ic edaphycal arne or soils ere pree1nt1d. 

Th• author presenta • part or tbe: theoretical •n practical 

implications to cont'irm this h,ypotboeie. 

SPACE-TIME OF THE KARST CAVITY FORMATION 

DUBLYANSl:Y, V, N . - DUBLYANSJ:AYA, G. N . - S HIPUNOVA, V. A. 

Karat: caYitiea are aubdiYided into the following tour classes : cor

roaio-gravita.tional, niveo-corros1onal1 corroeio-erosional and corro

aio-abrasional (Dublya118ky, 1977; ShipunoTa, 1984). '!he corroeio-ero

sional caYities including the world• s larges caves and shat ts (Courbon, 

Cbabert, 1986), are ot the great eat interest both in theoretical and 

practical aspects. 

In the analjais of the corroaio-eroaional cavities the authors use 

auch term.a as cyolea, phases, etape, stages. These display the period.a 

ot one-way tectonic deYelopment ot karat, hydrogeological conditions 

of caTity formation, the essential proceaaea of apeleogenesia and 

morphologo-hydrological cond.itiona of cavity deTelopment. 

Suoh numerous ways of formation ot corroaio-eroaional cavities 

resu1'\ed in the exietenca ot over 50 bypotoaoa ot thoir tormation 

(Davia, 19301 Swinnerton, 1932; Bretz, 1942; llalcoimowitch, 196J; 

lleruacbwili, 1969; Gardner, 1977; Bl!gli, 1978; Baile:,, 1978; Pord, 

1979; Maire, 1980 e.o.). The autors recognice tour atandart 110dela: 

monophaae, mul.tiphaae , multicycle cavities and their ayateJU. 

Using these models, paleogeograpbical method allows to reveal the 

characteriatic features of cave development, and alterna.tively, the 

a\ud.J ·Ot· '.thilir s tructures, morfo-sedimentological and hydrological 

features me.y y"ield an additional paleogeograpbical data of the proper 

karstland. 

IIPOC'TPAHCTi!Ei!HO-ilP6llEHHoll AHUIIS «JPlil!POBAHl!ll KAPCTCIBWC llOHOCTEi 

l . K3pCTOBlle nor.OCT• K8K WHOBeCTBO IIJ)Hponuwc o6I>eKTOB OOAP83Aens

llTCH Ha qer11pe KJiacca: KOpp03HOHHO- rp8BeTaUIIOHHYR, HIIBMhBO-KOppoaeoH

H<L~ , KOppoaeOHH0-3p03HOHBiill , KOPP03HOHHO- a6paaeoHHliR ()ly6nAHCKHA , 

19?7; 1:lenyuosa, 1984). Ha•6on•c• R • ~tepee • teoper:1qecKou, npaKT11qec- I 

K0ll ocneKT8X npe.n,C'?8BJiflD'? xop;>03H0HH0-3p03H0HMW.e no!I0CTH I BCK.'IJD1.l81l:ute : 

see spynHeA~•e ne4ep11 • oaxru ll11pa (Kyp6oH , ea6ep, 1986) . 

2. Up• aaanuae wopwepo~aaeH KO??OauouHo- apoauoHHYX nonocn« aBTcpa

Mit npHUeHROTCR 00HRTIIH ItHKJI , ¢838 , 3'1'8n , C'?B,ll,HH , xapanrepH3)'1JQ.He , co- I 

0TBeTCT.3eHH0, nep1d0,l1bi 0)lH0Hanpas.,errnoro TeRT0Hiltl.ec:coro pa3BHTH6 Kap- \ 

CTYJ:)~eRCft CTpyKT)P!:i , r1tAporeonor~1tteCKH8 ycnoIIHfl oCSp830B8BHR nonocTeR , 

seAygHe npou.eccbl cneneoretteaa H wop¢onoro-ri,iaponorn1.1ecKH0 ycnos'1R paJ

Bit.TliH no,10CTen . 

3. YH03eCTBeHHOCTI, B03MOl<lU<X nyTeR o6p83038HHH aopp03110HH0- 3p03eOH

Hal< nonocTeR onpe;'!enReT cycecuosaa•e 6onee SO r Hnooea 11x ¢opw:1posaauF. 

(llesHc, 1930; Csuattep?oH, 1932; Epe,u, 1942; MaKcHuos11q , 1963; Uapya

ma-.ne , 1969; rapAHep , 1977; Eerne, 19?8; EallneR , 1978; Qopn, 19?9; 

UaRp , 1980 • )lp . ) . A3Topu CBOAHT IIX K qeT!,J)eM TUOOl!lU UOAMHU (O~H~!!< 

H!:le 
I 

WH0r0~83Hlie WH0r0LUHiJI0Elie ne::i.epbl ff HX CitCTe!Ul) • 

4 . Ope.Z,.1iO!:CHHlie U0AenH 003B0nHDT ue'l'O,Z!,a!Ht neneoreorpalMll6CKOrO 

8H8JIH3B BCKPl:lt'!, oco6eHH0CTM ¢opuHposamtR ne~ep io!ml Ha 0CH03e HJyqeHHR 

HX C'?PYKTYJH,1
1 

!IOJ}$oJ!:Oro- ce'A,it.MeHT01lOrHt1eCKHX H rHA;)OaoruqecKHX OC00:eB

HOCTe~ non:rrnn HOBj'll 11H~puaU111> o naneoreorpa<:;•• KOH:{pe,Horo Kapc~o

soro pattoua . 

THE IMPORTANCE OF KARST CAVES CLIMATE STUDY FOR THE PURPOSES 
OF PUBLIC ECONOMY 

TS lKARJS HVILJ, 1Cukur1 

The problem of study the climato of karat caves is of great 
theoretical and practical importance. To ueo the karat caves 
as etoraga-refrJ.aeratore alld hospitals, to develop the psycho
physiological aspects of a man adaptation to tho enremo con
ditions and turiem, the speleoclimatic data are required. 
Today the favourable conditions are created for rational uti
lization of cave resources for various purposes of public 
economy and science. 

Tbs analysis of rich actual material on climate of tba 
low and mi~dle mountain karat caves of Georgia (air tempera
ture 10-15 , absolute humidity 8-12 111D , carbon dioxide contont 
up to 0,5. absence of noxious gases etc) gives possibility 
to consider their climatic peculiarities quite favourable for 
public econom,;y, J.mong the underground cavae of Georgia which 
are to be ueod 1n the nearoat flltur• are karat caves of .lbkba
zeti-lmereti, .lekhi-Racha piedmont and middle-mountain karat 
belts, 
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qAro.L '!O-Alk:, .•. ;i-.,,,:1,q1J:i ;:,H,\'iJ,..'lid .,.,, 'U>~.11 n.i,klrlftl 
l\&vfvJl:\A ,lw,Jvfo-1 

n~o6r.ewa H3Y48Hlln Kn•waTa KOFCTOBYX no~OCT8~ I0<88T aa~H08 
T80f.8TH'-18CK08 " npaKTH'-18CK08 3Ha'-18HH8 . ~B9J18HKJ-I H cna.11eOK.JB1M81'8 
H80~XOAYM• np11 IICOO~b3088HUH KSfCTOBYX nonoCT8~ d K848CT88 CKJIO
AOH-XOAOAH~bHHKOB, 0948~H• U. Ofll ~aapa6oTK8 OCHX0$H3HOAOr11qecK•x 
8C08KTOa aaanTBUH• II DFa6YJ8HHn 48n0B8K8 a 3KCTj"8M8IlbHllX ycno
BHAX , 8 T8K..i8 .n.11n TYF HCTCK0- 3KCKY~CH0H~H:lX ue.ne;\. -~HH8 cosn;am-1ct: 
B8CbM8 611oronrHtlTH!:18 _YCJIOOKA 6011ee paUH0HDJlbH0P0 HCn0.nb309LlHH-I 

~:~~~~~x u~~;~~coa .nA• f83H006f83HYX H8FOAH0-X03,;~cTB81!'~YX H 

AHB~ll3 6orawx <!>BKTll48CKHX N8T8_~Hano~ no KJIIIMBTy H113KO- II 
cg:f~8rCJFHllX K8pCTOBYX DOAOCT8~ rFY3HII , T8MOOC8TYFO B03AYX8 
1 , ~ a~COJlDTH8ti liJl811H0CTb 3-Il MM , co11ep,.;.oirne yr.neKH~AO'™ 'i8 
60.11:ee v, SP, 0TCYTCTBHe are11Hh!X rasoB H .a.p. J, no2soJ1neT C'-IHTBTb 
HX KJ1HM8TH'-16CKH8 oco6etrnocT~ BeCbM8 onTHMBlibHblMH 11.Jl Haro.a.H0-
r°""~CTH8H~or o OCSOSHlln . :13 T8X 08M~THHK03 00A38MHO; npHfO~Y 

pys11a, KOTOplle cneAOBOAO 6u o6opyAOB8Tb d 6AHJl(a~mee Bf8M• CAe -
~yeT ynoMnHYT& KOpcToase ne~epu A6xo3cKo- ,~epeTcKo~. ACX~Ko-
• 84HHCKOJ DFBArOFHO- II Cf8AH8rOpHO~ K8FCTOaol OOAOCY. 



THE EVOLUTION OF THE BOHEMIAN KARST 

BOSAK, P:t.Y~l - LYSENKO, Vl3.<1lmll· 

After Middle Devonian deposition in the Barrandian finished, the 

Bohellian Karat underwent b;r long-lasting continental evolution, 

It vaa interrupted onl;r b;r eediMntation or Upper Carboniteroua 

continental redbeda /Veatphalian to ?Autunian/ and b;r marine e

picontinental deposition during Upper Cretaceous /?Albian to Kid

dle-Upper 'luronian/, 1here!ore, three periods or karati!ication 

are distinguishable here: /1/ Kiddle Devonian to Veatphalian ; /2/ 

Autunian to ?Albian-Cenomanian , and /3/ poat-'luronian, Direct e

vidence of pre-Carboniferous karati!ication has been lliaaing, 

however so■e indirect indices have been detected in correl ate de-

THE COCCI CA VE AT N ARNI - (TR) IT ALY 

NINI, Roht-rto - 0~ ANGBLIS, Mart• cruuna - ROSS I, RODerto 

Speleologists carried out lontJh researches ci::ltx%- of this u

cave which cautled to kn.ow,, various prehistoric finds. 

The pottery dates beginning from XVIII century b.C. to the 

posi ts. An intensive karatification took place in the pre-Cenoma. 

nian period. 'lbere is evidenece even of the development of the ri

ver network. '!be post-TUronian karatification period is the aost 

important tor the origin of karat phenomena. 1.be karstirication 

began partly even under the Upper Cretaceous cover of elastic 

deposits, which were eroded during Paleogene. '1'1e main phase of 

cave orie;in i s dated to Oligocene-Hiocene • .\ bulk of caves were 

fossilized during Upper Miocene to Pliocene . flle Quaternary evo

lution resulted only in minor cosmetic retouches and in origin 

of certain features connected with the downcutt or rivers. 

X century b. c •• 

The cave situation makes to think that the human intervention 

was induced by ritual functions. 

THE FELLING ENERGY DAMPERS PROSPECTING FOR IMPROVING THE SAFETY 
OF CA VE EXPLORATION 

SERAFIMOV, IC. V. 

At last years a new frietion felling energy dampers of different 

size was invented in USSR . This report has ana l yse its. 

The best set of characteristics among this devices has the 

"fRAHS". The "fRAHS" was invented by the author and is recommen

ded for use by Safety Group of the East-Ka zachstan Regional Caving 

club, or Sumgan-SRT. 

S0 1 the prospects of impr oving the safety of cave exploration 

gives the "AKS" - Absorber Ka rabiner by Serafisnov. This devi ce 

can substitute for knots in certain applications in rigging. 

SPORT- TECHNICAL DESCRIPTION OF VERTICAL ROUTES 

SERAFJMOV, K, V. 

The system of Spor t-Technical Description of vertical routes 

was offered for using 1 t by the Safety Group of the East

Kazachstan Regional Caving Club, or Sumgan-SRT. 

This syste• ls 11eant for being used by sport-technical groups 

ai11ed at 11aking orientation on a route of descending easier, 

INDIVIDUAL HELP TO PARTNER 

SERAFIMOV, S::. V. 

To make help in an incident raore ti ■ely and effective it is 

necessary to teach speleologists ■ethods of safety work betor
hand. 

Speleology flla club Su■gan-SRT has released a number of training 
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and as a result, improving of cave exploration safety. 

STD consist of 2 parts: a table and a section-development of 

the cave along the line of the route. The information is given 
in the form of conventional signs. 

slide films for teaching new comers technical actions while 

helping an individual partner in an incident on a vertical line. 

The author shows the techniques of shooting safety works training 
ti! .. ,. 
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GEO E P:SOCIETY FOR SUBSURFACE 
AND PROTECTIONING ENVIROMENTAL 
CONSTRUCTION 

WIRTSCHAFTSGESELLSCHAFT FiiR 
UNTERIRDISCHE UND UMWELT- ~~ 
FREUNDLICHE BAUARBEITEN A 
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·Preparation and strenghtening of foundations ·Anfertigung und Befestigung vonGrudungen 
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caverns, cellars and storage spaces, elimination irdisc~ Hohtramen, Kellem, und l.agerraumen 

·Outcrop of subsurface caverns, preP!,Jration of Verschuttung 
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E ·natiOn· • of ub f bei 6esonderen Umstanden · xam, , repc;_s1r s sur ace storage .. L.--:~ _ der irdischen 
places, load test of soils ·U'-'!-!..,. u,~ Reparatur unter 
n.. t· f • • lls Hohlrame, Probebelastung der Boden 
·rrepara ,on o retaU11ng wa ·Aufbau der Stutzwande 
·Pr~ration of drainages and of deep- . . • 
-drai~ without uncovering using special -~~~~Qrt!~fsicker-
materials, glued rubber filter ' =i;,•~~~ten Kiesfi~ von 
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dripstone covering 

Dripstone group (schemef LILLAFORED. ANNA CAVE cinstance1 


