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SOME REMARKS ON THE GENESIS AND GEOGRAPHY OF STATIC ICE SHAFTS 

ICARAICOST ANOGLOU, lakovo.s 

.1,:--..;::1.ar.-:-
1'hc c:ontlltion.s frTori ,,: ,._,,,re-,:-iirl ice ror .. :-lio""?s i c c:'>1° ~ir t r l'\"'ll r- r e •!i!l

cuase~, t' i th aoce focus on the c lit.1a l i c l ~es • ! f 11ur re ce n. i r leonerftt.•..ire h 
considered to l,e t'.:e •' <" ci:1iTe .,,-.riehh, .: 11 t::e other c-,:,-'ition• !Jei:,~ f r.T'>r~
le but of : inor ico,ort,nce, r t r o t'ic;e .. sio.,,- 1 f! • -i:u.ae-Jllitat.1) tlietri!-:..i

tion of the ice shi,fls s ::.,..a l t1 follow sooe "\Orct1.1ib·• j t~er::oi'r:r.r::ic study for 

1:·r;iom:cno:1 
Colt! ,.h- tr,.r-:,infP r.roce~ses IJt',·e :,~t-:t ~eecril•e-' '•• Tr.riou.a cu.thore f,ee for 

i neta.,cer/I,o.!..':!F/) ~ Ice a f1art tPC.Jpernll.ll"e :--rorilee :,a.-e nl.to ' :ee!1 ,u,1?, thhel1, 
~o::le of which in t1ie-b r,recision/~/. Tn - e:iert>l, t !:e '"T:- -!u.e.1 (reu·b:!! stnte re 
aoceol\e r,oee deeper i:, the ■be.ft ie ccni teat ed/l1 o. Ii.St Fi'!. i::.1/. 

Ft"ct.or• nrrectine- the ~11 o•er tl.1e T"et.r oreaenc.e or 1,0T, rirn or ice ror.:1-
,-tlon■ in non ~ctiTe "Ol!tol e• or a:tP.ft• end in stc.eo f'.l--:-,e l .s!';r!>ed doline■ fire 
cor e or le■• known. T~e coat. lcport.t1nt or thee ere ~riefly ce"1tioned i , the 
rollcr:i'1"!•• 

Tllc c.xlatcnce or the ao •u•..aetl "Cold J.lr Tr c-:,a" r!eoe:u!' ■ cci:,;l.,. on, 
J.. T'.1,. en•e ,.eoaorr,hol o'"', tha.t ia 

i. e;b/oe n"1d ah:e of the entr~nce 
ii. '1epth f'nd oor,iloloc_cr of the ce•it,· 

7he CfO't'e !!CO\OtrT 11nil c-r1i'o10--, th .. t ia 
i. tTDC or roe', ( e•'!!• •olcn1ic or sc.r1i::c,!:-r...-) 

ii. at.Ate of roe'< Ce•'!• :.:.t"a■ i•e- or frf" ctured) 
iii. t :1e rooa.,t or Tf\ttt rte'letr~the the roe'< s:.:r:-ou.-:r'i~'!• or the CflTC. 

·• The sur,,.e,. P,Tiro,ne,t 1 thnt ia 
i. tvpe l'Uld de,aP• of VC'letAtion Ce.,... "'r ea~ce or rb■e:ice or tree■l 

ii. 7cooorr,bol of"'."' of tbe ca•e ■urrnJ ~•• t~-s (e.,:. fl e t tr,,. or irre'!'uler 
cocnH land' 

iii. locftl cllcate, for bat:-.-1ce 1 
a. Ti,d cloainft:1t. t. ircct.io"I , relatiTe to c:-.,.,. e,trance orie~t :-tion 
b. BDount. of ■,ow nrecipitat io, 
c. yearly ntc\JfT of f'reet:in4l dt1•• 

In t'i.h ■t.ud:r, all t :•e t!.bo,.e fl'ct.or■ are c o-,■i-"ered to he fr...-ar-:-'•l e tor the 
ice ahr tt•• The only • .--.rifoble •hic!i :.. i ... bt ,oi '•e f••orr.l-le h conaiclere.t h,..,.e 
to be tbe 1.ieft, A.-..~u•l iecne-rature (l.'.JT) oatai ,-!e t~e ,:,-.,.e e,tro-.ce, Y ich h 
.:.aed u a ocrl".oettT tor ate.Uc le(! ahl!\(ta correl:-tion o·.zraoee. T:ti• T"riabte 
••• choaen becfl.u.■e it t• •ldet ... l'lcceD"ted that.,in l!e-,e-raJ, i!'ro ccTe tecoerature 
i ■ apr,ro:d .. tely equal to the UJ.1' of tlle c cve surfott 11:.:r rou...,rlin.'!■ /4,p. 1:/ • 
.Jo., t he t.en0erat.ure di•ttaion tou,c' i., ca c1ttain ice cr ,.e c!iarr;cterh:e■ it■ 
DTn f'ree1;tn!'!' abi llt.:r, which oa:r he "Utn-ent in :-not!ier ice cnTe• 

J. c1iat.i"lc t.ion 1houl d be ■ f'l.de het•een the ll.lT of t:a loce.lit.T in wbic:1 r, ce
rtft.ln cn•e i ■ foun d Md the Ii.IT autai•1e the ca•e entre.:'lce. ::ie f'onser _.epen~■ 
on ■eTerf'l. 1 fftctor !t , the aoat taoorh:,t or ,.-hich rru lr-titut'e(t), ,iltitude(,i) , 
L,d cliaat.ic re'!iue(e":• continc:it&l or t::p.r itioe). For the bhr, --~o-::or:tboloP.T 
ond Yt'i!C.Utlon or the ■1DToundlo1?11 ■eta to Ph:r a role in it• lete,-nination. 

'.ZOOIUP'.lY 
11:e S!'eoe:ranbic lll"ea. or till• stut!...- r:\,..,"e■ h-oo C.-uc,.••ua to t.:?~ ==r•t u0 to ~:~=•~::/(;!!:•~,. •-,d f'roo ~ fl:td ~ •o t~u,, to 1.uPic',e nor ... 

the infor■at.loa for alcoat. en ice ca<rea of &nT t.n,,e TP■ colhctert f"roa core 
than 50 puhlicrUona, written in IO dlrfe-re:it la~eu:-1?1!!•• T:\h w.u t '.1t ont cain 
-iitrtwlt'C", t~e othtr one be.in~ tbe lack or cocplete rlata. ~o■t caper• eould 
o tre-r. So, for e•cb e•Te •••eral oublicat.ion■ bft<'. t 'o l-e, acru!'flt. The neerl of 
, concise eocouterh:ed e&Te docucet'ltat.ion w•■ oroehent. 

t.he ■Pace or tbh atut\• in r,n .&lt.itude-Lon ... itllrl• dlarra.c la ah..-n in Fil!'Ure 
:?. The ■nn line h a1■0· abwn /51 c,.l 691l'•bh 5.3, 6 ,o • .:! 70,Fi.~9.I/ra • e li n■ 
the !?lt1.chr11 or EuroJte/':',o.!4JT'able I/. T~e altitude d.ta reflect■ the ■itua
tlon u it •"• in the tUUu. 

.. 

<o 

♦O 

FIGURE 1 

t~e seerc'.i or the 11a:xiotC .. "r:-- itte_. ~~er" u-- ~ .. ·:e rur,liti~s c-, 11•• ~ I! '.!e l .,et! 
'..>T l l:lit.-~io-.a r.,,.. relrtio,shi~s i,et• l!e, T~ioua ic• a~1p(t -e-,cetrie Tl't'il'!-lle■ 
s:-:"'!.,.., t1fe rev•r t ",· froa plots of ." :.=rfr- ce t~"er~ture <rer:s·i.a t ·ae'"" Trri:- :, te■• 

::ien " ":TOU"""'h'=' o r lbe ice s'1~fla = i .... :i.t ~e "O~•il ,te. i.Ji~ nrooos,.1 r ~naire■ 
e,,'eourle vorl ,,..,,i" e ex-,lor a.t.i•e _.ntn. .;s Nlnlea Pre l'!iTe:i. 
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f'iture a 1■ ■a ealu-ire■-ent •t the ■tu~ ■oace, in whieb "":r tTP• or iee
ca•e■ fou."ld io lite.rl!.t.ure h,-,.e beea. incwnorated. It incluAea ■tatic and A~-
11.ic ice ea•ea or ■hath, •• well .e.■ ice dolinea t\lld tral'l&it.iO!\al ooe•• The ■o 
Qged "lrrnsition•l" doline or ea.•it.,. prf■er•e• ice all o-rer the ,:rear qait.e 
ofhn but n.ot in eTC.rT Tetr• Such ea•itiee and doline■ b.aTe been oer■ortall,. 

ob■ff•ed in Greeee.. · 
The loci l t:JJ, which la uat.med lo e.oproxl.cate t.be IJ.a' oot■ ide t;ie ca•e 

e"l\r, .. -..ce h aho ■bnn io the rtia~e.o, at the right of each ■pot. It. ••• PrO

btec.atic to fin~ ■uch • data, ■ince 0'1ly tb~. ■turtle.a de■Un,: wltb aha,r ice ca
Tes. e.11 o r which 11re ,t...--,a,:,.ie one■, offered t.bi■ !Ml'Paetn- ae•■urert in ■itu. 
T!ie orohh• .,.. faced b:" calcuh.tin!: the toe.al II.a' o., !be ha■h or a hose 
r•b n.5-t:O.o~•C per 100. /5,p.1~5-1!?6 ; S,p.IOf'; t,p.-180/ u • e ll u en t'.at ■ 
of ■eteorolodcal ■b.tioo• neare■t to the c11.•e a■ it •a• tou:irt i, Uter,ture 
tor the rlecade l t:50-IN0/5,.A.npeodh: CJ IO,JD.l-5-1001/. Jll po■alble ~cert.la
t ie■ N111 aalcuh.Uon error■ had to be conailtred. Thi■ re■ulted t.o teaCMTatur■ 
~•til::i•tu of a preci■ion r11:.r.inr fT• -tO•I•c up to :tI.G'C, l·ut t:Mt.lT it h 
clo■e t■ t:PC. 

T!"le ic■ u<rea found in Fi'!Ul"e 3 baTI' • lweat. altitude of 4-40nf■•••I•) fer 
BuO"rna Portor 1b&ft e .. ,.. in l!oraTia:i Iru(C'I)~ and• bl~e■t. loeat WIT orv.a•c 
~utoeo ■haft (tn.o•c) ■"Id ldeoq .&1u\roo can: ■haft (:tO.G•C) in Greece. 
It i~ble to c!raw hotblt'-■ tbro"Ch t.b■ tot.al atud,:r apace beuue of 
re::ional ditruenc•• in lap■• rate■ and ln cll.aa.tle re,:iae■• Ont'."' two hotbtn1 

--;O belte look t.e b• ■oaebow reuoaablea: t~e one at o•c and t.be other at 1n•r.. 
The o•c bolt. •e"• to eaer-~ f'roa th■ ■now b■lt, while tbe Io•c ~•lt tef'Ctl 
to t-e the low•r ll■it for the pre■•nce ■t an ice ea...-e. 

Jlthou"'h ai.mplUied aatb•at.lc.■ do oot alba•• work in 1NT1eralisat.ion■ of 
aucb coonln: orocu•u a■ the at.Doapbt:t"te °""' t.he equati~ fer the to•c 
holhff■ helt1 

T( •r.).3T.43-0.5rr.?L( •Kortb )-0.006J(■) 
h rl<ren ju.at tor eoai,arhon to ■i"ilar eqta■,tlea.■ of deep un teape-r■.twe•, 

:,r"iou■ lT •oPel'red io Utffat..-es 
· y.3s..o.GI .. 11.ocra 

and f •. '\-1.3-0.!IL-O.OORJ 
~Ptlllt.ion I i■ elo■er t• II, n::eeltt. th• bat coeftieif'"nt, 

40 t ',e hi,■e r11l•• 

=is 

II / ~, .. ~P/ 
Ill /ti/ 
•hlcb eerre■ oonii• to 

It h well under■tandabl• that. det■Ued tbwllleclT'ftaale ■twl• •f ■n ice abaft 
or a., let caTe tn ttntral la not ■-n ... .,, tuk. Tb•· at.ad• wout4 be •--• d-.and
·ht it ■octo11e b..d · the &11bitlen t■ be 1·ec1 into ~er•lhed re■11lt•• Pu!i■oa he 
•hoaU h■•e to look tor • ■Ide ••• to .,..erco■e the Pl"Oblee. Sue.II a •a• h the 
1hti■Ucal trel\t.Dent of lb• ■ub.ieet. To de lhb,. tbe ~••le:r the data ••e
o"t ttate the ■&fer the rr■-alt.■ be •ill be- led to. t"' thh at.a.ti,.., a, effort bu 
"'""' •tont to •~ow that, eYen t-• aain,- U!litf·d dat., aoatthlnJO: ia cli•cttned tn 
t~• Jorhon. lt h rethQ' o Pl"ODO■al for tbe uetb~ than a ■tudT of int!',:rateit 
rtault■• 
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,r: OOLINCS WITM ""£" AT 80TTOM 
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ea.,t.+ 

, .,!.6 ;>!,AT. 01.lTSID[ TWC CAV[. AVCRAGt OF 
O,S0·1'60 (•c) 

•5.&t .Z•:r-v.:r. MCASUft£D IN SITU 

<to 4S 150 

LATITUOC -- 0 North 
Fl6UI\E 3 

The 0:1.ly one tber■edyn.anic oer•••ttt ued be:re la tbe lout UJT, the rest 
Tfll"hbh• beloncln« to tbe c&Tlt•'• ceoaetr:,-, tb"t lu ettecthe .,.oluae, depth 
of lee pre■eac•, end entr1tDce wic'tb. The tn-a "errect.lTe TOla:e" iadlcat.e■ tbe 
C41Tlty'• ou-t w~ich reeeh·ee tbe trenln; effect. darbt the cold air traDDlntr 
Proce■.. It le o.av.s.lly the tot.al ,-ohae of e:e !Te-, h·pe ■beth, or it i■ the 
upper oa.rt of CL ■hnlt. •·ntco the lower P61't of which doe■ -iot pre■ent the cha
re.ri.ff or ■!'I lee ""• Thia baPMn■ heeaue YU-T narro,r nfl■■ec-ee ue lntfTc~
leted in between the upper •n" the lorn- i,e.rta. ~ the aicroclU::atic -,of9it of 
Tin, the lower P&rt hehf'Te■ fte bein« alaut a eQNlrtte HTe or ebnft. The 
tn-a "cntJ:n,ce yl,!th" in,HcAte■ the •■al tut of t:u1 t•o or tbree haeic "l•en
•ione of the e"'lt.rance, the lar~•t one helnt tbe "entra"'lce le,fJ'th", rerr,rdha■ 
the entreAce orhntatl•n• · 

Fil!UI"'• 4 llluart.l'ate• the diarr,a of local u,r &.lf9.ln■t 'ice ■ht. ft■' afteetlTe 
TOI••• Votmae calculation.■ Ytte baaed on .. .,. ot olan, Tfftlcal erten"•"•",d 
croa■ aeetlon.■ for eaeh ehaft. The Ree;ulN' Solid Jut Fit aethod; ••• l'DPllcd 
by dlTldinr abaft' ■ •Hee into erre.ral rcpla- ■•lid olecH• 'l'bh h why the 
Toi•• error YU aceer,ted to be quite bigh (tIO~). 

\J IO '++~ . 
t 

Two act■ at lee e harte are dletint!Uhhe,a ,t~c one ot amall Tol-se w-.ne =i.oat 
a haft.e h~Jon,. to •n.'1 HII! other of hr~ TOl\1111@ Yht.re a eT~ral ■ !':l'ft1t 11ee"J,... the 
Inclined helt he.,.,,.,,. 11f Yblcb t here h .,-,t ,. .,., ot!ler lee ebaft. It. ■een■ U~:\t 
t:,e lar,ter the yalucP th(? lOYe.r the ou.t■it'e r.lr teooerature■ H • t a h•fl r•qul
rea h. oriter to Acl1lcTe the neceaee.ry trenlr.:t ~ffect. It aleo ■eer.e t'1rt the 
ice e?-.. rt■ on thb b,,•L"\darlnc belt a.,iy ha.Te aln llu- freeslnC! effect, b t he 
aenae of eimllAr ablllh· t11 m-e•er,-e lee all '"er the Tear. J. cOC:Pa.rl\th• etu
,.,.. of the ■tf'te of lce(e.t!• ,te~•• or ann trTatallnitT or flr"'I de:,.eit..-) Thlch 
h fou.nd yithin theae t owvlrrlnc lee ahl\tte woulf1 be qllit.e uadut. J.,ather 
hounl{M"i:tl! helt a e...a, t o be kboTe the .-tall lee ■hntta. ao that en ~ 
effectlTe Tolune tor tbe t r.•,: lee ahfttt■ c ,-.,. e:d■t. 

.& belt. tor the ice rlolln .. bu been drn,, el1"llu to tbe ane for lbe le• 
ahaft•• Two Greek dollnu are •ho a hoirn. the o::iie bdnr: elaae to 1bh belt(aee 
the arrn) n.nd ooeae111,i:1!!' cry■U.llsed snff on lta bottou for all:oet It aont!ta 
ner yecr(tre.naitional dollne}J the other dolhe kupe enn till o,ty t~e earl..
ePl'l!lr althoUC!:b it h eituated tu..t ,erl ta the tor■er. J nel1bborl:tc;- lee 
abaft of bcn type preeerTea flrn &11 OTtt' tbe TCIIU"• 

Fll(Ure 3' ebOYa the e:1t.rance Yidlh •!tl'l:t■t ebaft'■ depth. The rectanl'Ubr 
hara eorreepond to the lee ..-uence deoth Yitbln lbe alu,ft. ?!,ere ha.Te been 
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scp,u-at.ert tl1rre set.a or ah11.tt ■ and dolinu CLccorllln1t to their local l:17• t:iou 
or Jo.. aitl,H e , 11.n•I hi"h terJp ... r o.turre, rlln1?in2 froa o•c uo to to•c. T!.:e lcoor
tant. va.rin.b l e re,,a.rdl.,,.. ice oreeence ehould be t he ice uru,er licit. rlepth •bic:b 
coul1I be t1. ffec:ted rtlrectly hy any surface e:l'rironmenta l chan1!e. 

The ice upper lia ite becc,11;;,. l\p:-uu·cnt l y deeper as one ,..oee troc the ~ 
ent :rrnct• •i•1th of 7a to lar~e:r or nn.rr,..,.,er •idt.he. It ie wtdttelen•h1!1l• that 
thii-lnr?; the ei.r=ier wir'er enlr,-..nce allows •um air caeaee t o alt.er !.he abaft'• 
UJ)per pn.rt. freezin,.. ste.t.e. It i 11 aleo reuonnhle that "ll'rroY er:. tr&"lce C&T ~ot 
allow uuch col•1 air , .. ul encnr t.o fr ealT enter t he ehaft. Tte na.r rc,,,eet •iittb 
wne foun11 t,, he .?n. Th~ rlln"Tna al■o abowa lhflt hie'.: 11.lT ice s ::arte keep -.e
nera l ly tt\elr lee 1le,.per tbt1n low UJT onea. 

J. ah11lar line for ice r'oli·1u shawe the a~e. alt!io~h elaYfft trend. T!,e 
trenaitiona l doline irvticnte-1 !,.,. an arrow flt the ooouooat left corner of t he 
rli fli:rfl.J!I h t be '>ne ae-,tioned prn·iouel..,., which Pf"Un'Tea ice f or a.lnoet. II 
eontha or the Teftl"• The rrt'eek ice ahaft ProTAlina bM 1tot a oeeullultT. for 
ih lower ice preaence depth la not limlt.e~narrow puauea. Thie luhe 
like ice ahaft. the one r\rop deot.h or whicb h 4070,. doea not '<ee,, ice at t he 
hottoa al l oYer the •eu, no,ietb h hecauee ot co,1:1hlned iteolbCT!lic anrt h•itrolo
rie effects. A ,le t.ailed ca•e air tecoeratw-e orofile would he TeT'f helofull 
to thh queation. 
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Fi~e Ii c,reeent■ the ewe ice 11haft,-' rfata. o f fi wure '\, nlot.brt in a di f
ferent w.._.,., th11,t i■ r the local Mn' ■,ca.inst the rat.lot ''entJ:,,,e~ ttidth" o•n: 
"lee uooer H • it. rtepth"• Oy- doin,; t.hla plotr 
a) t'l'O '>J>oonent e rtech , thAt U1e "entrance virtth" hna on the '' ice ur,per licit 

,1epth"• r:.e,'d l e into one indes vhicla T<'flecte the c ombi,•rt reault. So, the 
aoticua e,t.rMce wUth of fi '!\Q"C -' rthf\'lr,ear•• .IA o. reault, t he two iiieal
hed ice a hafta of I •t UjT o.t the uoocr rir.ht corner of the ti,rure e hou l d 
he eoaiTa lent a.nit ahou l cl he r epreee'lted in the olot hT" the ae.s:ae eoot. 

h) ,. th~cor!ynl\tlic r,pr,uaeter face■ directh a llfeoaet.ric intles. 
c) l,!JY ■aR"Oitudea 1 uncertabtha can he plotted,ao that any concluaion wt 11 

b e c~r e ea.re. 
T?ie incline,' bouniierin ... !J,-lt ia recoq-nhetl a ,..e..in i'l thia dia!?rl'D, ae it. •a• 

io the cue of the effect.he •olwae iFt1r.4). The hou.nrfarin,.. ice eh&fh are the 
1:-=e i!'I both c lot.a. It Wf\8 pre•iowly cent.toned thpt a aicib.rit.,. Cll"T •xist: 
on tb~ fr ee-zin11t effect these lee ahflfle haYe 11.chic.,.ed. If tbh cOu1.i· be Te-ri
fted, the, e '!["onooing clue tor at. leaat. the ice ahaf le of .b e :, t.,.pe wou ld 
oouibh be eabbliehetl. For e saople, dl the three irteri lized ice ehatt■ 
abown at. tbe upper ri irht corner or ti~e 6 wou ld he •'!uho.lent. 11nrl would
belong to the aftDe "TOUP• 

EPILOGUE 
The pre•io•ui ,liacuaalon "\Otifit>e the ai~'lificf\.,ce that Of\T ha•e i n a lheT

codT:iftt1iC atud.,. t~oae ice ■bflft.1 wh ich 11.re found cloae lo or i"'llo t.be boundu
in~ '>• lt•• It ■hou.lrl be 11.ent.ioned t-"'r e that the aoat r e cent e:lobal clinati c 
cba..-,,l!""I he.Te ooned the anow line toward1 h i~her eleYfltiOn1 in SC"Yeral olacea 
or t he world. T!-ie ceae of the ■UCll"l i t. Rneadt1.aaen t,, Ethiopia h a t y pic111.l e:ram
">h (P-t.P.'. 2). Snow lAy all the year on thh aua;,lt durinl? the end or the la■t. 
centur•/ 12/ while t.n the ear l Y seTentiea it waa unk'lown/t3,p.18I/. Thia tre--id 
toward~ warcer clit'lt1.t.ic r e~icee, now widely r e cot;"'hed / 14/ , ciie:ht. baTe 1oce 
icoact. on the exietenco of thoee ice c.e.Tes. the ice of which hea reached the 
liait of Ha pre■ence. Such t.ranaitional ice CCLTH could ponibly be uaed ea 
aonitara of the npcoDling clicatic c bant:e.. Di■toric recorrt1 related to tbe■e 
ice e&TH o i~ht aho be uaefull in" e•aluating r e cent clioatie change•• 

n·~r&R&.'iCES - BlBUOG:?JPHY 
t. BOGJ 1 Jl..FRZD /rneo/ • Xarat J"iytlrolo~ and PhTeical Soeleololf" 
2,. !)f:';qo !>.W,. / 1082./ t Prelioinary Teap,. and lh•• re.ult~ troa aea•w-ea•nt1 

ta.ken with the Spel e o-Tbe,-a. ~IO,I,.p.13 
3 . S"l?ETlSG l:J.q.JORIE 11. / 1973/ 1 l:arat. Lan.dfc,rma 
4. l.!00:tE G.Y. and G. N. SlJLLIV A.'l' / I97P./ 1 Speleolol!7, tba etud.,. of C-a•e• 
~. \"J.'( RIPER J.E. /IA7I/ 1 Uan'1 Pb·uical World 
6 • GO'IS:tlOV r.. and J,. YJl]JSJ]OV.& / 1977/ 1 P2i•■ ical GeoRT•Pby 
1. S~.1.RP R.P. / xnso/ , Glacier• 
P. 'iJnD'il!R J.s. / 1977/ t Ph•aical GeOC!t"aDhy 
P. Ue"r.101 BIJL II.IC-,. (Pu.bl.) • Encyclopedia of Ocean and J-taoanberic Science■ 

IO. ;:nt0'iil, STJTISTlt:JL SERVICE of r,9v.zcz I Stathtical YH.rboo1r. or r.,. e eee 
n. ,;:-rnppy -J.&r.:grrr..s / toRo/ 1 Tbe ca-Ye tMperatura aa a function ot tbe latiture 

and the a ltitude. Wot.tea Dulcrarea,4t4A-4A/Ral g/ 

t.? • .&'!SJDn! / 1600/ t Gfoaraphie de l' Ethiopie 
13• D'. '"JllE J. and K. Pjl),(ER Jllcqr,:: / 1970/ • lee .tce-e 
14. The- U,.I . T. ~ (Puhl .) /1971/ t lnad•ertent CU.a.ate \lodificat.ion 
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P ALEOKARST - A KEY TO P ALEOGEOGRAPHY AND STRATIGRAPHY 
ON CONTINENT AL PERIODS 

BOSAK, Pave I 

Karat features de•eloped pa.rtlY or entirely during past geolo
gical periods ba•e been known as paleoka.rst. In 1 ta toroa and fills, 
it preserves a record ot tbe nature ot geological and geographical 
c bangee, which bave only scarce evidence trcm other r ecords or cor-

l. IDTRODUC'l'IO!I 

In the last time, the invea~igation ot paleokarat tonia became 
more intensive moatlY due to large economi c potential ot deposits 
ot econO<DiC l!linerala and rook.II (of. Zufta.rdi 1976; Perna 1975; Laz
nioka 1985), and due to eoonom.io problems connected with large ci
vil engineering projeote (e.g. ~azele and Szynleiewioz 1979; Bosak 
et al. 1989), and with b:,drogeolog7 ot depoaita in karat Cot. Bo
cker and Vizy, and Wilk in Bosak et al . 1989). The aoientitio eva
luation ot paleokarst as a geologioal pbenO<Denon baa atued on the 
llllll'gin ot inter eat ot geologists and geographers, al though there 
are poao1b111 ties and perapeothea tor the solution ot many prob
lel!IS connected with aoienoes on the environment ot the geological 
past. 

2. TERL!IllOLOGY 

The term p s l • o karat refers to karat torma develo
ped largelY or entirely in the geological paat (Geze 19731 Jenni
ngs 1985; Jamee and Choquette 19881 Bosak et al. 1989). It oan be 
or cannot be a part of' modern karat landscapes (ot. Monroe 1970; 
QU.1.nlan 1972; Baud and Mueon 1975; Jemea and Choquette 1968). Ito 
baaio teature ia a polycyclic and pol:,genetic obu'Boter (Panoii 
1965). The term paleokarat baa been otten applied contemporan'U 
with the use ot the term to a ail karat, wbicb baa tbe 
sue sense according to some authors (de Martonne 1910; Jennings 
19TI). The appl ication ot both terms pruat tollowa tbe proper sen
se of each ot the terms. The fossil karat refers to entirelY i
nert, non aotive and foaailized karat forms (Boa.ii< l98la) comple
tely de-coupled from tbe present b:,drogeoobemioal system (Pord 
and IYilliams 1989). However, in some languages the application 
of the term paleokarst baa not tradition and from tbe language 
point of view its use is not desirabl e (e.g. in Pol ish). 

The term ·paleolea.rat oovers a broad aoale ot fossilized karat 
forrcs buried by younger permeabl e and/or impermeabl e deposits 
(b u r 1 e d k a r a t ) or only b:f permeable sediments (o o -
v ere d karat). Tbe evolution of oovered learst oan con
tinue under the overlYing oover, therefore tbe ooaplete foaaili
zation is, in some oases, imposaibla (of. Tsykin in Bosale at al. 
1989). Fossilized karat features dneloped within tbe lea.rat rocks 
a.re common ( 1 n t r a a t r a t a l k a r a t ) , aa we 11 aa a
long bedding planes (1 n t er at rat al karat) and a
l ong boundaries of karat and nonkarat rooks (au b J a o en t 
karat ; cf. Quinlan 1972, 19781 Palmer and Palmer in Bosale 
et al. 1989). The paleol<arat reters slao to tbe oategon of 
r • l 1 o t le are t, t.e. forms which remain a part of de
veloping karat landscape, old karat forms beeing roworleed, and 
e x h u m e d k a r a t , 1. •• uncovered from overlying stra
ta with renewed karatitication (o.r. sweeting 19721 Quinlan 19721 
Panos 1978; Pord and Williams 1989). 

J. P£RIODS A1lll PHASES OP KARSTIPICATIO!I 

The ka.rstification in the time after karat rooks emerged and 
during denudation can last tor different time-spans. Long-lasti
ng period of continental weatber.ing and groundwater circulation, 
which is finished by llllll'ine transgression of by maas continental 

relat i·:e deposits. It serves as a cocserver ot tbe g eolog ical past 
evidencing tbe evolution of b:,pergene zone or ~be Eartb crust. It 
serves as a key t o bio- aod litbostratigrapl!Y of continenta l peri
ods and as a guide to paleogeograpbic analyses aod paleoecologi c 
cons id era tions. 

deposition, can be designed aa le a rat it i cat 1 on p • -
r 1 o d (cf. ~azelc 1973; Bosak 1981a; Bosak et al. 1989). Kar
stification period is conneoted with disconfoniitiea of different 
types. i!an.Y karat forma develop in the period, even in more imp

ressive stages, designes aa le a rat 1 f 1 cation p b a-
• e a (Herak and Stringfield 1972). Bach of phases is caused ti:, 

geod:,namic or substantial climatic cbange1 e.g. by uplift, subsi
dence, origin of permafrost etc. Large changes occurring in a 
abort time-span, e.g. sndden collapse, can be designes as le s r-
e t 1 f i Cat 1 o D e Ve D t (Boaale et al. 1989). 

Qazek (1973, in Bodle et al. 1989) distinguished different 
tectonio precesses and cycles oontrolling the karatification pe
riods. The longest periods a.re caused by the general change of 
movecent character of lithospherio blocks, i.e. b:f orogenies. The 
second oategon of karstif'ication periods corresponds to cbangea 
in tbe covecent of litboepberic plates in tbe segment of sprea• 
ding ocean. The ohange ie caused b:f tbe orogen:, in other segment 
of tbe ?:arth. Botb oategoriea of periods correspond to interregio
nal paleoka.rat of James aod Choquette (1988). The shortest karsti
tiootion period (i.e. pbaae) originates during glacial-euatatic 
tluctustiona of the sea level and local teotonic movements. On nu
merous recent and foaail carbonate platforms (mostlY on paaaive 
continental llllll'gina) it is reprezented by disconf'orm.itiea and un
conforcities on aerallY limited regions. Sucb periods olassified 
Boni and D0 Argenio (in Bosak et al. 1989) to period• of less or 
core abort stratigraphio gape not accompanied by expresei ve dia
contormi ty without conditions favourable tor origin of deep karat 
circulation (correspond to ayneedimentary paleolc&rat of Jamee and 
Choquette 1968), and to periods cha.raoterized by tbe traoea of•
roaion and disconf'onlities, and by the development of eubeurface 
paleokarat in the limited vertical span (equivalent of local pale
okarst of James and Choquette 1988). 
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4. POSSILIZATIO!I 

Tbe karat become fossil or inaotive wben loeui its b:,drologic 
ftmotion. The general oau.ae of tbe prooeae 1• 1n local or regio
nal and global cbangea of geotectonio and toctonio conditiona or 
in the ohange of the level of the world ocean. Poasilization can 
be the consequence of uplift or subsidence, tranagreeeion or hu
ge continental deposition (Bosak et al. 1989). Continental drift 
can change geographic position of karat regions in different ge
ologic periods and oan oause, by this wu, tbe clicatic change 
which contributes both tbt toseilization and rejuvenation of 

karat (Bosak 1981a, b; Zhang 1986). 
OWing to tbe taot, tbat karat ia only the preeenoe of open apa

ce within rock.II suitable for deposition of tills (Laznioks 1985), 
the peleokarat represent• a trap for atratigrapbic record of con
tinental periods, i.e. of time without any litbologio record (~ 
azelc 1973). Possilization preserves, therefore, features exited 
in the certain tice and preserves them. Tbe f'oeeilization inclu
des stages of lea.rat ••olution, weathering, deposition, olimatio 
cbangoa, life etc. (Boaalt and Borai!ek in Bosak ot al. 1989). Tbe 
presence of toesil learst forms indicates that tbe omegrence and 
continental conditions existed in tbe time of a gap in depoaiti-



on. It enables to characterize the oonditiona more precisely. Ac
cording to the character of a.rat, we can epeoit'Y tectonic proce
sses and features preceding the evolution of subaeric conditions 

and of karat. Present ol1mat1o oond1t1one during origin and evo
lution ot karat, and its fill can be reliabl.:7 characterized when 
based on typology ot karat forms and lithology of the till, on 
the nature or taun1et1o and tloristic rei:aina eto. (Gbzek 1973). 

~he absence of paleoka.rat torme and teatu.rea oo large areas 
with d1ot1not traces of erosion and denudation bas also a great 

ir.portanoe. It intone on the tact, that long-lasting erosion 
dai:aged developed karat tor:na. Therefore, preserved are onlY y
oungest forms or the deepest developed features (e.g. tbs exam
ple of the pre-Cenomanian paleokarst of the Bohemian Uaaeif, Bo
sa~ 1981b, c). The absence of paleokarat can also indicate, that 
there "ere not created conditions tor the karat evolution, e.g. 
large extent of nonkaret rooks on the surface which were eroded 
onl.:11n later developcent phases, eto. (G.azek 1973). 

The fossilization preserves a nucber or eedioenta, roeail re
sts at:d indirectl;y also the evidence or different prooeeeee du

ring the continental periods. Data on features of biotic envi
~oncent, paleoecology, etc. are also ot a great importance. Prom. 
this point of view, the paleokarat represents a con a er v er 

of tbs geological past. Untortunatel:y, such data are often unre
deable and degraded by later rejuvenation, reactivation and rede
position prooeeeee, wbiob were not reliabl.:1 detected or entirety 
overlooked (Horacek and Bosak in Bosak et al. 1989). 

5. REJUVEIIATIOH 

The rejuvanation of a karat ia caused by a number of factors. 
General:1, it leads to the renewal of the hydrologic flmotion of 
karet and of groundwater circulation. The rejuvenation 1e a pro
cess opposite to foas1l1zat1on ertecta. Hew creative and destru
ctive karat prooeeaea, deposition and redepoaition, exhumation 

and weathering injure the con tent of paleol<aret. Tba:, cause a 
chaotic changes in the original superposition of elements of 
karat fill. The direct consequence 1• in the presence of eedi
o•nts ot dit:terent age and origin at one ei.te and ll 'the di.reot 

relation or superposition. 
Tbe aspect of rejuvenation and related proceeeee led numeroue 

authors to sceptic position during evaluation and utilization of 

karat sitea for tbe broader geologic and geoaorpbio atudiea. Nu
merous and surprising results froa last years 1ndioate, that the
re is a possibility to maintain reliable interpretation of bidden 
nature of paleokarat Bites using broad and 111Ultidieoiplinery in
veatigation of karat and paleolcarst and of their fill. Suob in

terpretation brings reliable results· utilizable mainl;y in paleo
geographio interpretation in a very broad sense. 

6. IIlT':!RPRETATIO!I 

Preaent paleogeograpbio evaluations baH been baaed mostl;y on 
reaearcb and interpretation of marine sediment• or on anal;yeie of 

continental basins. Such reoord of the geological past in the plat
fora areas covera muimum 50 to 60 % of the geologioal time, if 
the eitustion is favourable («H.azek 1973). Practioall;y, the record 
covers ouch more lees time , for example in the Bohemian 1laea1f 

onl:1 12 to 45 % of the geologioal time after Lower to Upper Pale
ozoic c,arine deposition finished. The record of aarine or terre
strial sedioente is interrupted b7 55 to 88 % of time without any 

evide:ice in corelate eedicenta. OnlY in tbe very recent time, pa
leokarst sites dated b7 foeeile eerve aa a ke7 to paleogeograpbic 
reconstructions, e.g. lleogene of Poland (Geauk 1989). 

A prevailing terrestrial nature of paleokarst serve• as epeoi
al OJ)portun1ty to stud:, pbaaes of oontinental development, wbiob 

are without BD.J' other t'oaail record. llore, the atud.y oan be broad. 

Fol;ycyclio and pol;ygenetio nature of paleokarat eupporta the 1c

portance of the 1nveet1gat1on, ne .. rtbeleaa 1 t bringe ■ome troub
les. Besides the _terrestrial record repre .. nted by oontinental 
fill, paleolrarllt contai.na al■o marine depoaits 1n tbe direot au-

perpoeition witb the terrestrial ooes. Sucb aitea are ot special 
importance, they a.re k • y e to locked doors of bio- and l1tbo
etrat1graphic correlation of contioental and carioe deposits and 
to contiouous geocbrooology of the geological past. The whole co
~plex of such properties makes often palooka.ret a mi e e 1 n g 
l i n k e in regional and global cbronoetratigrapby (Horacek and 
Booek in Bosak et al. 1989). 
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GEDANKEN ZUR HYDROBIDENFAUNA UNGARNS 

BERliASCONI. Reno 

ABSTRACT 
Tboucb1 aboal Che H1drobioidu0 fauna or 
Hun1u1 
The follo .... -uig spec,rs or H)drobiotdu :iquJtJc .$lUJls .itt 
Clled 10 tM hlu3turc from Hungary:h1b.lmllJ 
luull...lnil.- LJ.ntlll hunuon-L111c111 t<bhwh :ind 
Pl]Jdl!hµ O!Juno'i¥ 
Bnhm<ll3 hYDtlOCl 1s now c:ons1dered by 
FAL'-lOWSKJ is a Atbspraes of~ 
Lulc:tu huox;mq, .lt)d Lu1cu1 ubhudi from 
sublt~.1.n v.:ucrs tn Soudl Hu.nguy hl\"C bttn a1«1 :is 

speaesofllJtJCntr:IIWlg.~;~ 

Aus Litcrarurangabcn au.s den Jahrcn 1881 bis 
1968 gch1 hervor.dass vier Wasserschncckcn 
dcr Superfamilie Hydrobioidca aus Ungam 
beschncben warden sind: 
•B\"thincUa hungarica HAZA Y 1881: aus 
QucUcn; 
•l;utC(ia hung:uica SOOS 1927 
•L;utctia &cbharcti WAGNf.R 1931: aus 
umcrirdlsch(n Gcwancm: 
•Pal3dilhia osh3Sl0vae PNTER 1968 

ilU5 Donaugcrns1. 

BJlhin,lla hungarica HAZA Y 1881 wurde 
ursprunglich aus cincr Quclle in Budapest 
bcschriebcn.FAL:-110\VSKY 1987 soil sic 
lcbcnd auch in Polen (Lubomir Gebirge) 
gcfunden habeo und bctraduct sic a1s cine 
conchyliologischc Form dcr ~ 
~ FR.AlJE.'l'El.I) 1856. 
lm Gcgcnsatt zur 8yJhinc11a austriaca aus 
Kars1quc1lcnJcbt 8 .cv)jndrica in kJcinercn 
Qucllen aus.scrhaJb von Kars1gebicten. 

Larte lia hunear ica wurde von SOOS 1927 
aus dcr Abalig°e1•HOhle . Lartetia gebhardi 
von IV AGNER 1931 aus dcr Man fa Hoh le 
sowie aus ,·crschiedcncn Kars1quellen des 
~1ecsek:.Gcbirgcs in Siidungarn 
bcschriebcn.Spatere Au1o~n habcn die bcidcn 
~1ecsck-Lanc1icn als _Wi£i. (in:WAGNER 
1936):als PaJadilhiopsis (in: WAGNER 
19~2:SOOS 1957:GEBHARD 1960):als 
~ \in: RCTr ARIDES 1943) erwiluu. 
Ats die bciden Holo()'P'Cn dcr bcidcn Mccsck
Lane1icn durch Feuer vemjchtet bzw. 
,·crschoUcn IA'Urdcn.hat PINTER 1968a aus 
~btcrial dcr Originalfundone einen Ncotypus 
fiir die Lartclil hung;uica dcsignicn und die 
L;vtcria 2cbh:1rdi als Synonym zu lumnrig 
gcstcllt:dcr Ncot}-pu.s crh.ich die Bczeichnung 
Paladilhia , PaladilhiopsisJhun ga rica 
\SOOS 1927).Gleichzcirig h31 PINTER 1968b 
noch cine Paladi lhia oshano,ae aus dcm 
Donaugcnis1 bci Esztergom in Nordunga.m 
bcschricbcn. 

Wie sind nun dicsc Fundc ni wcncn'? 
Es ~stcht kein Zwcffcl.dass f.ua.d..ilh.il 
~ zur gleichcn Gaming wic die 
~lccsek-L:inetien !thOn:dcm damaJigcn 

Se.,·tnl tt«m. ,.,orts oo JJU1omy oC H,-dtob101dtll .ind 
p.uucub.rly my rc,-ut00 ofthr geous ~.hll,c 
shown llut Lutrt1:i IS synooymous o.1th ~: 

and lhlll ~ ~ aod !11.lill.rtdifferc~ 
:Ind da.suoct lll.2..~ u: ll l'.n:ncb mcd.ucrnnc:io 
gtnu.s..~coloniutbc b)drogr31)btcb~o( 
Rhooc,Rhu~ aod DlllHlbt btl•tto Ard«bc.B:i,w:io 
Alps, Bmgertocb md Bt~ AJpsj.t. u..stcm Fnncc. 
oonbcm Sw,1urt.and :ind soutbcm ~nn:iny,lil1u JnJ 
P3bdilh1op1i1 2n bllcuuc clemeou 10 us1tm 
Europa.the ,..cnfkd mosa •esccm suuoas ~ an Nonb 
ll~y. 

Wisserustand entsprcchcnd brauch1c PINTER 
Cur die Larccticn die Bezeichnung 
Paladilhia.Heutc wissen wir aufgrund dcr 
anatomischcn ~fcrkmale.dass ~ identisch 
ist mi1 B>1hiomcum.n.icht abcr mi1 ~ 
Die Fragc ist nun wclchcr Ga11ung die 
erwihntcn H)·drobidcn aus unterirdischen 
Gcwisscm Ungams zuzuordncn sind.Handclt 
ts sich wirk.Jich um Lar1c1ien bzw. um 
Bythiospeen? 

Meinc klinlich \·crfasste Revision der Ganung 
By1hiospcum ha.1 gczc1g1.dass PaJadi)hiopsis 
und Wig nich1 als Srnon)m von BvtbiO>DCWll 
aufgcfasst werden konncn,da sic 
conchyliologi.sch und anaiomisch abwcichcn.Es 
ha1 sich gezcigt.dass Bvthiosocum in 
Wes1curopa bchcima1c1 ist und die 
hydrographischcn Becken RhOOC-Rhein•Donau 
zwischcn ArdCChc. Bingerloch, Bemer 
Voralpen und bayerischcn Alpcn 
bcsiedclt.Noch ungckJa.rt sind die Verhilm.issc 
in dcr baycrischcn und Osier- rcichischcn 
Ebene. 
Paladilhiopsis und hli,g, gchtiren bcrei1s zur 
Balk.an- und ostcuropaischcn Fauna und 
stosscn im Westen bis nach Nordi1alicn vor. 
Das bis heutc bckanruc wcstlich.nc Vorkonvncn 
von Wk.I licg1 im Picmon1.Bei Gra.z in 
Si.idOsterreich ist .lgJjg mit der An ~ 
vemc1cn:dicsc als ~ bcschriebcnc,als 
l.dru.J.i! bzw. Bvthiospcum spatcr z.i1icrte Art 
erweist sich in WirkJichkcit aufgrund ihrer 
Anatomic als cine W,ig..ahnlich wie jenc 
Slovcniens. 
Da.s bis heute bckaruue westlichs1c Vorkomrncn 
von Paladilhiopsis liegt in dcr 
Lombardci:wcitcre Paladilhioosis-Ancn sind 
aus Yugoslavien.sowic Bulgarien und 
Rumlnicn bck.3.ruu.aus letzte~n 3.llcrdings nictu 
ana.Iomisch gcsichert. 

~ schliesslich is1 anatomisch von den 
obcngcna.nntcn Ancn schr verschiedcn und is1 
auf das mcdircrranc Stidfrankrcich bc$chriinkt. 

Die einzigcn siche~n Zuordnungskritcricn sind 
die anaiomischen Meibnale.Zu dicscm Zwcck 
bin ich vor zwci Jahrtn iru ~fccscck-Gebirge 
gcrcist.um lcbcndc Exemplarc dcr YIR1ll 
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In or<kr 10 duodJ.IC lbc COCTCCI llltnbunon o( the 
buDJ.:it\.lD ~ 00 J.IWonua.l bllSIS .I undenoot ll.SI 

)·cu a journey 10 !\fcad: nnre.unJ'onuiu.tely only :i (ew 
empty shells bll\'C bcea coll«lcd ID the OrflJ CJ\'C+ 
rtSUfJCt'I« In sp11c of the bd: o( 1n lr\.JIOffllCll Sfudy.11 
u ,..cry prob.llble th.lit Lwcna hunt:mP. IS neither, 
~ nor a ~.bu1 ttprtstms 10 bc1 
xi IJlg. The S)lnt uo be wd for PJ.!¥hlh1J O$NOOY¥ 
More search (or lmng sptomtl'IS 10 the Orfti ttsur-gtocc 
uoeodcd. 

lllu!uria ni sammeln.Leidcr erfolglos.in dcr 
Rcsurgenz.HOhJc von Orfu konn1cn lcdiglich 
einigc wcnigc lcerc Schalen gcsammclt 
wcrdcn:die Qucllgcgcnd von MclyvOlgy war 
durch Wasscrfassungen und die Abaligct•Hohle 
durch den turis1ischcn und Kur•Bcmcb dcr.ut 
,·crlindert,dass das Sammcln crfolglos bleibcn 
musste. 
EU\C ana1omisch cindcutigc Zuordnung des 
gcsammclten ~1aicrials ist somit heutc nicht 
mOglich;immcrhin kann die Gattung 
Paladilhiopsis und die Gaining BYlhiospeum 
mit g rosser Wahrscheinlichkei1 
ausgcschJosscn dafur die Gauung !&!i,g_in 
Bctrac:hl gczogcn wcrdcn. 
Es is1 zu hoffcn.da.ss mit geziellen und la.l\ger 
daucmdcn Fihrations•programmcn an dcr 
Resurgenz-HOhle von Orfii cndlich auch 

~ lcbcndc E~cmplarc gcsammclt wcrdcn 
k:Onncn,damit die obcn gcschildcrtc 
Wahrschcinlichkcit Gcwisshcit wiro. 
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TASMANIAN CAVE FAUNA 

EBERHARD, Stefan M. 

AllSTRACT 
T.wnani:1 is well ern:lo•••cd with um aras and Cl\CS. The 1m-cntbr.ucca,·c faJJru li pocrly known although rccciu 
study has p,o,-cn I.he CJ:lSlfflU or a rich aswnbbgc of both tcnCWW and aqmuc 1t0JI.Jb1tcl. The rauna shows a 
p.attcrn or simiLlrity wilh Lhe caxc fawus or Olhcr p.=rigLlcial regions. Troglob1tcs a \t~gob,orus arc presently 

INTRODUCTION 
Tasnunia is an island of 68 330 square kilometres, situated between 41 ar.d 43 degrees latirude 
Soulh and rising to a maximum elevation of 1617m. 1llc climate iscool 1empera.1c with aMu:tl 
rainfall ranging from 500rMl to 3600mm. The lll3jority of karst areas arc k,c31cd in the wcsrem 
half of the State, which is chlr.l.Cterise.d by high rainfall; the mtin ,·cgcution types :ire temperate 
No1Jinfag1u rainforest, wet Eucalypms forests, scdgcl:ind, and alpine ,·cgcution. 

Comp:u-td with the nu.inl:ind of Austr:1li.1, T:.ism:inia is well cndo...,cd \loith k:irst and c:ivcs. Thuc 
ilJ'C more than 60 karst arc3s and more th:m \(XX) c:1vcs recorded, a1though exploration of them is 
far from comple1e. The dccpcst c.1.,·e is lhe Ice Tube-Growling Sw.illec System a1 375m depth and 
the longest is Exit Ca,·e at 17km. The caves are dcvdoped prcdomiruntly in Ordovici3Jl limestone, 
upper Prccambri:in and lower Cambri::m dolomi1es and limestones, and oc;-asion:llly in Pcnnian 
limcs1onc :ind Pleistocene dune limestone. Some psucdok31St caves 3te 3150 known. Air 
tempcr.uure in 1hc c:ivcs v:ui(S from~ 10 :ibout 12° C. Tasnunia's clim:,,ti.: history includes Sc:\'cr.tl 
periods of Pleistocene gl.:u:i:ition in upland areas :ind the development oi some nvcs has been 
dircclly in0ucnccd by glaci.:il and perigl:i.cial proces~s. 

The Tasm.,ni:in fauna in gcncr.,.l h.:i.s nuny spcci:ll groups: endemics. reli.:1ual forms and 
Gondw:in:tl:ind clements. Ho"e\'er, the invenebr.ue fauna is gc:ncr:11ly poorly known: for example. 
there are approximately 6000 dc:5.cribed sp«ies of inscc1s and prob:ibly J.60(() undcscribcd. The 
cave fauna is likewise poorly kno .\O although it is evident thlt the c:i,·e:s conuin a rich asscmbb£:e 
of both terrestrial and :iq_UJtic troglvbitcs. 

This paper is a bricf review oi the major a.ninul groups recorded from Tasm.:inian c3ves. 

VERTEBRATES 
Bats do not roost in Tasrmni30 e3ves although lherc arc 8 species of forest dwelling 
vcspenilionids. However, skdctll remains indicarc 1h.1t 3t some time in the Rcccm past lhc.sc 
species did roost in c3ves. 

Other extant mammals utilising c3ves :is shelter include the Tasmanian Dc\il (Sarcopldlus liarrisii}. 
the Wombat (Vombazis ursinusJ. Ringt:i.il Possum (Pscudochtiru.s pcrtgrinwJ and Platypus 
(Ornitl,orl,ynclms anatinus). · 

Epige:in fish found in c:i.ve streams include the Spoutd Moonuin Trout (Gll.lxiid:J.e: Ga/axias 
1ruuauow ), lampreys (MordJCiidac) and the introduced Brown Trout (Salmo rrmra). Frogs, 
lizards and snakes are recorded as occasional or :i.ccidcnt:i.l visitors. 

PLATYHEL\IINlllES 
Bolh freshwoter futwonns (Paludicola) ond l<rT<strial flllworms (Geopl:inidae) :,re found, 1hough 
none appear to )'le n:soic1cd to c;ivcs. 

NEMERTINI 
Freshwater ncmcrti.ncs arc recorded occasionally. 

OUGOCHAETA 
Eanhwonns arc common in riparian mudoonl;.s, p:uticulJ.rly where the cJvc catchment has been 
affected by agriculnue. The groups recorded 3rc Lumbricidae (Lwnbricw sp.}, Enchytraeidac and 
Megascolccid:J.c. 

GASTROPODA 
The :iqu:uic fauna is domin:Hed by the HrdrobiidJe, most of which arc unmodified surface species. 
However. at le.1st one new genus and species is a stygobionL. and olhcr c3.,·e modified forms arc 
known. The tcmstti:,J f:i.unl consists of :1.dventitious pulmonatc sn:iils 31ld slugs, of the 
C:iryodidae, Rhytididac, Ancylidlc, CharopidJ.e, Hcfo .. ·:irionidac and Arionid:J.c. 

MYRIAPODA 
Troglobitic millipe<ks belonging 10 Ill< D-.tlocksmidae an: common in T"""'1JU311 co,•es. Symphyla 
:t.lso occur, but both these groups remain unstudied. 

~~!~~H~~ophorans arc of spcei:11 signil'"ic31\ce, including one of the icw oviparous species. 
Ooptriparcllus in.rignis. This SJmc sp«ics is occasionJ.lly found in c3,·es. R('Cendy discovered is a 
new genus 3nd species of blinJ :ind "hi1e pc:rip31us. hs rt>Lricted r.111gc is .:cmrc:d on a karst area, 
although tod"Jte it has onl)' been found in su,face h.Jbi1:1ts 3nd not in the i;J.,6! 

CRUSTACEA 
This group is well represented in 3.quatic habims Jnd includes the Amphipodl. Isopocb, Syncarida 
and Copepodo. 

Tasmania has lhc grc:uest spc:~ies di\'eni1y of freshwater :1.mphipods in .~uslT.llia :ind .1bou1 cwo 
thuds of 1hc species are endcmk. There is 3. rich fauna of cavcrnicolous cr:ingon)'Ctoids and the: 
genus Ntonipliargus contains both uoglophilic and stygobionric forms. A nc:w genw and species 
of paramelitid is known only from a single C3.ve srstcm. where it inhlbits sups 3.nd hygropcoic 
surfaces. 

Asd/w docs nol occur in Auso-.ilia. instead the aqu:itic Isopoda arc represented by Phre3toicidea 
:ind Janirid.3e. Phrca1oicids 3.l'C 3. Gondw.llLl group restricted to Austr.1Jil. Xcw Zt-aland. India and 
South Africa. They arc most Jhersc in Tasmani:1 :ind over half 1hc kno\l.n iener:i and species arc 
Tasm;mian. 11,e J:iniridJe. a prtJominanlly marine group, hJvc scvcr.tl ire1hv. lter n:presenta1ivc:s 
in 1h.! genus fltlt'rias. C3ve :1JJptcJ iom,s arc present in bolh these groups. 

The Syncarida arc: wcl~ rcptc:::.<m:J in '-~.s,·cl- .srn.l_T:1111uni.:i i~ the_ ccnO'e ol .ii\ c~i1y 1t..1r th~ . 
Anaspil.Jacca, an 3.J"Cha1c group ut southern hcmtsphcrc d1smbu11on tu G0r.J,,.rn:1land). Stncll)' 
subterr.mean families incluJe the P.1rJb:11h~nclliJ3c: :md Ps.:tmnuspidiJ.Je 1£:,af!1wmupidf!S spp.J. 
but lherc are 3lso uogloJ)·tic Koonungidae anJ An:il-piditfac (Anl.1.Spi.!f!t 1;>1. 

lro-.n Crom the r0Uowin1 ~ G~ (H)·drobiid.le); Oiplopod.J ([)QJQd.:smicbe); Cru~-S~ 
, PJJ""Jb3lh)'ncllicbe. Ps3lnnuspiddac. Anl.Spidd.Y:). Amphipocb (Cranp)-Cioidea). lsopodl (Oni.scadc.l, Phrcatoic~. 
l.J111~1: Arachnida-Pscudosco,pioruda (Chl.honiid.x:), Op1ll0f'ICS (Triacnonychidac), Aranc3c (Am.11J10bi1Cbc, 
'-ll; ropholcomnwl<bc, Phoki<bc, Stiphidiid3e. Tuuiccllidx. ~ridiid3e): lru.::cu-Collcmbob (Sm1nth~. 
P..-nn.:IW,,,). Colcop<cra (Cir,b;d>o). 

Whilst no stygobiont crayfish arc yet known from Tasnunia, there: is a diverse asscmbl.1ge or 
parasucid species. Amongst 1hese is Anacopsis gou/dj which can grow to more th3.n 4Kg in 
weight, and is prob.ably the world's largest freshwater invenebratc. A breeding popu!J1ion of this 
species has been found in a cave. 

Tcrrcstrial Oustacca ate n:prcsentcd by the Oniscidea, of which the S1yloniscidac arc the most 
imponant family although troglophilic Arm:idillid3C :u-c :11so present Sryloniscus is the domirunt 
c:ivernicolous genus. h has a southern hemisphere:: dislfibution and con1ains a1 leJ.st two new 
species of uoglobi1e; one species is knov.n from :i single C3\'C system only whils1 the other is 
\\iddy distribu1cd in SC\'cr.il L:arst areas. 
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ARACHNIDA 
Cavemicolous arachnids include Opilioncs, Acarin:i, pscudosrorpions 3nd spiders. 

Within the Opilioncs, uoglophiles occur in the Phalangiid.ie {Spinicrus sp.) whilst aoglobitcs 
occur in the Triaenonychidac. Recent study of the lancr family has shown that the genus 
'.\fonoxyomma' consisu of a complex of at least 10 closely related species, with each species 
rcsuicted 10 a single kars1 area. Also discovered rccemly isl species of lomantlla, which is only 
the s«ond known blind ufaenonychid. 

Cavernicolous pscudoscorpions belong to the Chthoniidac. At leas1 4 species arc aoglobiric. aU of 
the genus Pstudoryrannoch1ho11ius which elsewhere occurs in Chile and ma.inllnd Australia. 

lbcrc is a diverse and inten:sting spider fauna associa1cd with Tasmanian caves. Pcrh3ps the bes1 
known example is the Tasmanian Cave Spider (Hicbnania rroglodyttsJ . This large endemic 
species is common in caves. Its closest relatives live in Chile and Argentina. his a member of the 
Austrochiloidc:i which, together with the Hypochiloidea (from China and the U.S.A.), arc the 
nlO>I primitive of the araneomorphs, the uuc spiders. 

CJ,·es arc a principal refuge for several other groups of r.uc, rclictual and systematically imporunt 
spiders. The following groups contain uoglobilcs: Amaurobiidae, AnapKl3.e, 
Micropholcommatid:J.c (Olgania spp.J. Pholcidae (Physogltnts spp.), Stiphidiicbe, Tcxtricellid:J.e 
1Te.:ctricella sp.J, Thcridiicbc (lcoM spp.J. Troglophilcs occur in the Metidae (including Mtra sp.). 
Unyphiidac (including rorrhommu sp.), Cycloclcnidac, Theridiosomatidae (Baol:ebub sp.J, 
Holan:hacid:le, Orsolobicfae :ind Clubionidae. An inrcrcsting recent discovery is :1. mysmcnid 
spider, atoibu1ablc 10 the genus TrogloMta. lrus is 3. snull nonhcrn hemisphere genus of 3 
species, one from France and two from North America. The T:bn\31\ian Trogloneta represents a 
rdictual species which must da1,e back a1 lc:is110 the brcak•up of GondwJ.n:i. Ju discovery 
,esublishes an intriguing link between northern :ind southern faunas. 

No uoglobitic Ac:uina lCC yet k.nown ahhough this group of CJ.Ve invencbratcs h.:i.s received litl.Jc 
;mention. Ticks p.,r.1si1ic on m3mm11s 3fC m:orckd (Meta.S1igrn.1ta), 3S are mosdy free-living mites 
in the families Anystidae, Er)1hraeidae, Eupodidae, (nt31) Macrochclicbc. Oribatid.lc, 
Trombellidae, Trombidilda< ond Uropodida<. 

INSECTA 
The major insect groups occwring in Tasmanian c3vcs arc springuils (Collembola), crickets 
(Onhop1era), bee1les (Coleop1era) and flies (Diptera). Clddisflies (frichop1era), s10neflies 
(Plccoptera) and mayflies (Ephcmcrop1era) frequenlly occur as adventitious c:ivemicoles. Less 
commonly recorded arc bcewinss tNcuroptera), bugs (Hcmiptcn) .1nd 
P:itx:optc:.ra. 

The most spcctJ.cul31' CJ.\'e dwelling insect is a glow-worm, the luminous 1.3.rva of a fungus gnat 
(Dipter.i: Kcroplatidae: Aracl1nocampa (Arachnocampa} rasma.n.iensi.s Fe.rguson). The l3J"V3 builds 
a hollow, tubular nest of mucus :ind silk, in which it suspends itself from the ceiling by a number 
of fine silk threads. From the nest it lets down long sticky 1hrcads or •fishing-lines". Flying ins«:ts 
such 35 midges arc :mrxted to the light and become entangled in 1hc glow.wonn's sn:ires. 1llC 
l:1rV.11hcn hauls up the appropri:1.1e fishing line and consumes its prey. Dense populations of glow• 
...,orms :idom the interior of nuny Tasm:miln CJ.Yes; lhe di.spby in Exit Cave is SJ.id 10 be J.C leJ.St 
comp:ir.1blc with th.lt of the famous Wai1omo c;1ves in New Zealand! 

V.l.rious OlhcT--groups of uoglopbilicDlptcr.L :irc r:ccorded. th!! mo.SI prominCJtt being cr:inc flies 
tTipuli<fac) in 1hc gener.t limnophifa, Monophi/us 3.nd Triclwccra. Also recorded 3rC midges 
(Chironomid3e), fungus flies (Sci:uidoe), Anisopodidoe (prob>bly Sy/vicola sp. ), Sph•eroceridae 
1Spliauoctra sp.J, Ceratopogonidx, Culicid:1e .1nd Phoridac. 

c.a,·c dwelling crickets in the family Rhaphidophoridac:: a.re common uoglophiles. Ctves 3rC the 
principal habit.11 for the 5 de:scri~d species in lhc genus Microparlius, which is endemic to 
Taslf131\ia. Large numbers of crickets shelter in caves during the d:1y, at night a ponion of the 
popul3tion moves outside: to fc(d. They arc omnivorous SC3\'engcrs. Parvotttli.t is the otha genu.s 
found in caves. 

Springiails =ordcd from coses belong 10 Ille families En1omobryidae, Hypogostruridae. 
Ne:anurid:ie, Onychiurid.lc, Paroncllidac. Sminthurid3C and Tomoceridae. Troglobitcs occur in the 
Smimhuridae (A.dtlphodera sp.}, and a ntw genus and species of paroncllid. 

11.c: only other insccl D"Oglobites are car.i.bid bc::tdcs in the tribes Trechin.i and Zolini. In an 
Awnlian conlext all lhe mos1 primitive sp«ies ofTrcch.ini 3.rC today confined 10 Tasmania. whilst 
a large proportion of the most deriv(d spc:cits occur on the mainl3.Jld. Six troglobitic species. in 
1,, o gcnerJ (Goe~treclm.r and Tt1S1111.11J.t•lf~clms ). arc so far ttCOrdcd. The other imponant group 
~1...-J,·e Jwdling beellcs is the Zolini (=~krizodini) which 3rC confined IO Austra.lasii Fi\'e 
m,globi1ic species of JdacartJb,u are pre~nlly known. PterOC')'rtlLS is 1he ochc:r ca\'emicolous 
~~nus wi1hin this tribe. 

It h:1S be-en hypolhcsised that climatic vicis:i.i1uJcs during the Plcis1ocenc caustd extinction of 
surfaC"C papulatiuns of 1hcsc becllcs, leaving c;ivc populations 10 survive .is U"Oglobites; cxh 
~~s ,rnown is restricted 10 3 single brst arc.i. 



I ISAL COMMENTS 
lhc T .a~m.ini:u, c.1vc fauna is poorly Ulown ;although collections lO cbtc h:ivc proven the cxi>tcncc 
of a rich and highly in1ertsting mvtncbn1c fauni. More so than m3U11ill1d Aust1"3ha. ttus fauna 
>ho...,s a p,31tcm of smUbrity '4ilh the c:ivc faunas of 01hcr pcngllcial regions such 3.> ~cw 
Z.:.il.mi..1, hp:1n. Unucd S1:ucs 3nd Europe. 

Some caves have been ahcn::d, or-~ prc>cnily 1hreJtcncd by, agnculturc, forestry and mi.ning. 
although the effect of such actiVJucs on c:i"c biota has not been su.ldicd in Tasnwu:a... Soncthclcss, 
the vast m.1jority of c:.vcs rem.Jin in a completely un<hsturbcd condnion and 17,:\. of the Stltc's kln1 
acus arc pro1cc1cd wi1hin p:irlcs and reserves 

Buh c,nc cxplorntion and biospe:lcology :ire 1n :1.n e.trly )tagc of dc:vclopmc:nt here. Th:> p.,.~ ,s a 
bnc:f inuoduction to the cwrcnt su1c of kn~lcdgc tn bt~pcleok>gy. but doubllcn there :arc m1ny 
nc .... · and exciting di.scovttics yet 10 be made! 
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ESTIMATION OF VELOCITIES FOR TRACER EXPERIMENTS 

Dr SARVARY, l3tYan 

T~'? J:,e of coc-ucic---:!.o=. :l-:li,- ":::e ~;=~~-:"! i!" '!>:' 

!'.!;j!":?~-iJ:il i:iflu,nc~ o:: t :"! =.;-::1-J-:"! lE:::?~ !;:J;. --9 o! ";:"'."! 

":re-:"?= -~ve erri•1i!l·· -1:tt tt:~ oJse:-·H':!.o:-. :>,:,!.c .. . :le:--: ';:;~ 

-:o:.-:::ec .. 1.or. is a Cir,ct or:, , ~ :,!!.:!. ":! -ir1e =IJ., ~! !x-!-:":et!, 

-'-:eree:s -!lere tte tracer :-o·,,! ?lo-- ~,·,,=,l -s=;:1.:,1 ;:,~::.l!' 

t:O:e !~l?oe of t::e -ave :eJ :"!-:?='! co=-!!.:~":"e~ /~./ 

':':"e t recer -:eter iE 1 ":. s ": !.! !.".".: • ~,: :,:! IJ!' 1; ! =o=- ;-11! e 
!.! l'.:!.!::>J::o!e" ,:ilo-:- --.,e p-,""-...! o~ ~lo- . :: '>?'!'.:: -::~::-.t!l~ 

-:c-:!1':,r9~le di!':erences !.:: ·: 0 !.,ci":J ,=, -:I!::!!': ":.] :;= : Jl"!nt 

':!.!~J!ion, ~ut dif!er!ot !10:7 patbs =!:- ":e·1elo? !: !!.~":!J=!d 

'='=~ ~r2::ut,r for=:?tions es ... ell. '=":t: :-;tio o! ~:e lo•e!t !'CC 

·-:1-:,st V"?lociti~s c:eesurec! :>!t':':'e,c :::'? ~,eCi!:;; ::icrl 01!er

·,e "; !.o:: "'Oi:>ts -as found to be e '; lee st l :2 /?i-:. . 2 . I :=le! s 

tii! condition i! not !!tis!'ied e tr~ce r ,x;:,=i:-:=t =!7 
:ot ~e con!eeered es succes~~ll. In';;:! :e!e o! s~ort 

-!istecces tb! observeble le=;=t o! --;::, ~r!c!:- ... ,..,e i! -en,r~ll.7 

:::..ct. lon- • r. 

In tte course of ev:lu'.!!:!.0:1 e ~H:e-1,vel =ust :e 

-!!t!:>lis::ec, ~hicb derenCs o~ t.:: :-J;>e o~ :rsc-== J!!i!, t::e 
se=sl!:1v1tj of the r.-etbo<! o~ ";etec:!.o=, .:'.:=tter o::: t:e =~tur:21 

Jeck.:round concentration P:::d th"? ";=!.";i:- noise" ;,re~"?:"".!t 

o-:casio:ell:, in t~e ":"Ster. 

?t, resul ts of 45 Ci~:'ere:i- !;=ecer ex-,r1-=,:1ts :':s7e 

°J'!!:l co=~iled i n ?ir-. 3. ':'::e •1ertic!l 11':l!-•e::tions i=Cicate 

t~f! veloei~ ran.,...•s ob~t?r'"'" i, t"'• i='!:!.'7it!·;el ex-eri:-!'nts . 
-::ere tte e=:-iv!l of th~ t:,ce:- - ti s :--i·::= ':..7 a !i=El'! 7elocity
•;cl'Je. it .. as !leen se,::u-•!! t=:!:t t:·.e l!et!:: 2901!.,~ ~o ~:., t'i:Et 

C ! 
I @ 

C l 

I @ 

ili.,__J , l r cive l ot th• ~:,e at the o::eer:et~on ~oint 
a./1.n a single ... ave b . /io se?eral o·,erla- ;ic~ '\'laves-

j ~ B' IS 
r--0--,-0------t 
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Dletance In alr-kllometrH (bee-line) 

!'1< , 3, :!elatiocehip bet-,:een virtual tlow velocities 
and distances froc the results of actual trace= 

ex;ie ric'!nts 

detection, t~us to t-:~e hii:-heft velocity . In t~es,e ces'!s 
t~, 1:2 V'!locity r~!;io hi!! ?:teen B!fUced in celcule ... 1:::• f;:.e 

?rob,bl e ter~insl point ot tb• tracer bydro~r apb, incic,a=
t~e- result bJ a tr1an:-ul 9r pe,lc . 

In ?1~ . 3. t:::e !ield :esults are !itueted io clee rl..1 

d i!cernible =en-es . T'.:e hir est velocities occur ic s:ub=e!'

-:in~ cree·:s- , ··~er e th'! flo':'" cooditione- are c or.para ~le to 

t~o!'e in open chennels , 'i'his velocity :nn:3e 1s indic!t~t! 

9s UoCer c:round ri•1ers_ . The r,n-e in tthicb the flo:i occur! 

1:-: c, 11es Plonc Cef!.~ite p3t'."'~, ~ut is interrupted JJ -~ter

tall!, r3pids e:-ic! l!l~es is 1ndic3ted as _11,!!&!_r_t_!o::. =en 
t::e trac•r appeers i:'! Euhthercal Er-rin1_:s the vttloci:i-?s ?=e 

even s~2 ller . 'i'be lo-est Eubsurf~ ce flan velocities occ:J: 
-!ler'! t:"le t recer i! dif--er!ed i~ th~ vicinity of the t'!eC.in~ 

:-oint end citrates in a dit~use ce:1ner, in a brosd -eve 
to\""ards the observ;tion ~oints, socetices in contined a~:Ji.t~rs. 

~his ~rouo is inCic!ted as fr~nio! ~o~e~ 

The oO ◄ :oct of ':r;c'?r ex ... •rit:'!nte in the first p!:!se 

ts t1:l1? ex::"'lor :ttion ot !17drolo-1c connections . In such cases 
it 11a1 be entici~•ted to detect th• arriva l ot the t racer 

st ,everal ditterent point• ~nd tor this ~oe l tb• ~•t~o~ o! 
i:1t• --r!'t•d s~:.olin - 1! cost prefPr!'bl1 sdopted. In tbe seco:::C 
p~aee the suhsurf!!.ce flm, conditions must be exacineted 

l":here the tice dsta concerning tbe di.tfer~nt trecer-conc,ot
rations a~suce elso si-nificance. ?or this c,urpo!e cootin:20us 

recordin5 or perio~ic inte~retion £.re most suited. 



: .. ~ ~::e tic'! !lapsed frot: th"! i:ijec~ion o~ t::e 
::-gc:= :.= .::-.T."::l :.!'l c!s::,s on tt'? :'l:orizo:1tal axis , .. hil-e on 

'::'! ·:'?=:i-=:;~ ~::!..s '::'".e !:ice 'l"?ti:J'!en t~~: indivii:! •;; l sac;,lin~s 
:.:-s :. ?~- ..... •-=-- -: : · hours. ?he incli:i~C strai;~t line i::1 
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i:it;er-11:1ls of ~::.-:j, - ::ic~ ?rovic!~s ~t t~e ·,eloci~.:, r:'.lt!.o 

1 :2 at le~st 12 .::~=?les t!urin!! th'!' ?--Jt::~~-:e of ':~e ':racer 
::7:. :-0:":r apb. !:: :>:-?-:.~ic<? t::~ :'r"!'·.:pen,;,:, ,: ::-=-::?li':1~ :.~ '::e::-etse-! 
~r:J:.u.:ill::,. :'~.is s7s':e= of o:n~"?r'l":!tio::. :.:; !.::.·l!.c~':et! "=>J ':':e 

st<?;>-';ic-rac ti~·.e'.: to t:-:"? inclir.'?d s::-=-:.- ·:--. t li~e. 

Ch.-.n ·es :.::. ";be •! ischar--e 3t ti:.e oJ serH·':io=. :'Oi=:t t·;
.:-i~~ toe inv<?-s'::!.-a::-':io:i =-;;:, ir:.tlu-?oce ~::~ ':0~:1:t:-etion o~ 
t:.e tracer . :?or '::!.;; =e?son it is aCvis!;: :":, le to anal:,se ~:-:e 

sa:-ples also for t:'le co:,c~ntretior. of o~"? o:- ~e·n!:-:!:l =~':::=a l 
co=-,onents 2s -,11. "":"itb t'.~~ ::~lp of ";::e :a:;; o.'tei::e: ~::e 
e.:'::'ect of che~-es i!l t:~,:_ Cisc:ar~e C~!l ·e ':::::e::. i:.":o ;ccll'..i':!t . 
Je~.e.c";"io~ of se·,,rJJl coc.:-oa<eats ':JJ c:.::::1?:-·:::t -~t·-.o::s is 

cocsic!er'!d .-1asir~·')1"? l!lso for c~ec::ic= ~:.n~~::JO'.Jsl:, t:::~ 
s:-,s':er- of oO~'!r1s:- ... !on. 

:::e date at '!X?'?=!.:.?::.ts re;,reseo~eC !.::: :?i -:. 3.":-:~=• C: r 9-::1 

fro= the books, articles 1md cenuscri?t!' o~ ~: , !ollo-1.::~ 
e •;t~.ors: 

~•Hzs/l<:'57/ , 3'! H.ze-~azslin!Z;::,/1~60 , ::~~,H,/1952/ , 
.3ur =er-Dubertet/1';?5/ , 3urin-5pass ov-::01er-~::ostolo·1-I:;e lc!ler 

/1975/, Dene,/lS?)/, s,en , e/1961/, ~az,li~sz:<,/1%5/, 
Jalcucs/1954 , 195:-/ , Joo-Zotl/196')/, 7.ess l • r/1C6J/, ::ei;:o/195~/ . 
:~ucba/1%0, 1976/, 1oooces-S1r.ocor1/l~4l / , 5i!'Ve!'J/l Sc4, 
1958, 1969, 1971/, Sc::c• lz/1959/ , Zojer-Zo~l/1~·';'4/ . 



OBSERVATION OF TECTONIC PARAMETERS FROM COM PUT A TIO N S 
OF CAVE-SURVEY-DATA 

H ENNE, Pe-ter - KRAUTHAUSEN, Bernd 

Even in our days. when cave-exploring tends to shift from scientific 
research towards a rccrcation-ac1ivity a ucmcndous amount of 
valuable data is collected by the active groups. At least a more or less 
complete survey is done - mainly to obtain a map of the subterranean 
world which is used as a reference for most of the other subtopics of 
the exploration. With the avai lability of personal computers with 
sufficient computation-speed and memory-capacity this task is 
extremely simplified compared 10 the ancient days when normally the 
slide-rule was the only calculation-tool. The computer is mostly used 
for filing of the survey-data and pccfo~ the calculations necessarv 
to draw a ground plan of the cave. An increasing number of attempt; 
are reported which go beyond this simple applicat ion: Using the 
computer for purposes of scientific visualization and as a vehicle 
for the tes t of geological hypotheses. In the following we want 10 

show some instances about "hat can be done in these fields - and 
hopefully give some feeling too about the scientific pitfalls we should 
avoid. 

We now cxspecially put our focus on the scientific use of the survcv
data: Increment-vectors arc measured in the cave based on , spheric~! 
coordinate-system giving the length. the inclination and the di rection of 
a particular small part of the cave. The whole cave is described as a 
collection of these vectors which are combined into a polygonal 
skeleton resembling the subterranean paths used by the explorers. 
Sometimes additional values arc measured or simply estimated. 
describing the extensions of the cave-rooms by values for the distances 
to the left-. right-. top- and bottom-bounds perpendicular to the 
direction of each survey-vector at his end-point. 

The basic hypothesis (interpreting KRJ,UlllAUSEN 1989) is: 
,\ prevalent factor determining a ca,·e's dimension and shape 
is the tectonic situation of the local environment. 
This means: The inclinations. directions and shapes of the cave
passages arc images of lhc inclinations, directions and combin:nions of 
the predominant faults. clefts and layers. ,\nd vice-versa: Tectonic 
rock-parameters can be deduced from cave-survey-data. 

Visualization: 

By computing views of the survey-skeleton with arbi trary rotation
and tilt-angles and plotting this onto the computer-display it is possible 
to "sec .. the cave's image from any direction. If in our ins1ance we plot 
around 30 km of survey-data of the Dachstein- Mammuthiihle 
(Northern Alps, Austria) as an E-W-extending vertical projection in 
parallel perspective (Fig.l)we see an extremely complicated mesh of 
chaotic lines. If we rotate and tilt the view with the result of lookine 
about 30 Degrees down and in> direction of 18 degrees (Fig.2) we 
notice a remarkable reduction of complexity: 

As we know from other sources (KRAUlllAUSEN 1989) we arc 
looking "into" the strata of the upper-triassic limestone building up the 
local mountain-environment. Using this direction of view a great 
number of survey-vectors •~ dra\\11 one on each other and so become 
invisible. This again means that• lot of cave-passages are closely bound 
to the tilted limestone-layers - as we know from our personal 
explorations in the Dachstcin-M>mmuthiihle these arc mainly the net
shaped labyrinthic areas. A similar result is obtained by only rotating a 
vertical projection with the result of looking into the direction of strata 
(Fig. 3): A large number of vectors is drawn one on each other with 
an angle which resembles the slope of the limestone-layers (around 30 
degrees). 

Further improvement of the imagination is obtained by computing a 
stereoscopic picture (two central-perspective projections from slightly 
different points) of the survey-mesh which gives a three- dimensional 
impression of the cave-skeleton if viewed using some adequate optical 
method. If we finally use additional data describing the caves room
dimensions to "fill" the skeleton-plot we arc able to visually distinguish 
between small labyrinthic areas and the large rooms which are often 
bound ro a tectonically severely s1n:ssed environment - we see (fig . .4) 
• more or less naruralistic picrurc of the cave which is never to be seen 
in nature! 
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DACH5TEJN-MAMMUTHOEHLE 
fOL fGONZUEGE 

91 Ir., I• 4•• Sr. .. Jclr,1-f .t l•• 

.... : r.,., H.,, •• /OL - rDLTSKOI" 

DACHSTEJN-MAMMUTHOEHLE 
POL TGONlUEGE 

A.ahl tt 199 Ctt.4 __ ,. 11 Gtt.4 

Fi--.. 3 

Statistics: 

Several properties of the survey-data may b,: used 10 ob:ain funher 
i~sights into interesting aspects of a cave. Splining the possible 
d1rec11oos of the pol:u--,·cctors iota convenient collections - in our 
instance 120 groups in steps of 3 degrees for all vec:ors slanting down 
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into that direction - and adding the lengths of the vectors in each group 
gives the length-distribution of the survey-paths over the directions. 
Drawing a polar-plot from these values cle:irly shows the presence of 
favorite path-directions. This would be not surprising in the case of 
small caves where only a few directions are covered due to the limited 
size of the object. but this is observed for cl\·es extending over tens of 
kilometers described by far more than a thousand polar-vectors. 
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\Ve have examined three caves from different a.rca.s and geological 
formations of the Northern Alps: The Dachs1ein-Mammu1hohle 
(Upper Trias of the Dachs1ein-Gebirge). the Htitman-Hohle (Jurassic 
formation of the Totes Gebirge) and the Dellerklapf-Hohle (Upper 
Trias of the Totes Gebirge). The cumulated lenglhs of all survey
vectors of these caves are around 30 km for 1he Dachs1ein
Mammu1hohle, 10 km for the Hu11s1a11-Hohle and 10 km for 1he 
Dellerklapf-Hohle. 

Each diagram (Fig. 5 - 7) shows prominent directions which 
correspond closely 10 the direc1ions of a tectonic main-sys1em of faults 
and disloca1ions (extending :--IW-SE and NE-SW, X-System, see a.o. 
GANSS 1938). The relative location of the nex1 main-drainaee-channel 
de1ermines which special branch of the "X" is predominant. This image 
of the primary tectonic directions is expecially apparent in those parts 
of the cave which are more distan1 from the borderline of the 
mountains ( Fig. 6a). For 1he sub1erranean pa1hs located near the 
periphery (Fig. 6b) of the mountains we find s1rong evidence for an 
additional rectangular system of direc1ions matching the directions of a 
secondary tectonic system (roughly ex1ending E-\V and N-S with 
larger varia1ions, sec a.o. WJLTI-IUM 1954). To be complete, we have 
found correspondence to 1he local direction of the inclina1ion of the 
layers of the upper-triassic limestone which are absent in the case of the 
Hutts1a1t-Hohle loca1ed in the jurassic formation. 

Since we do not find other significanl directions in the diagrams (the 
remaining distribution is easily explained due to random-differences 
between the directions of the survey-vectors and the main-path
direc1ion) we are allowed to conclude Iha, the pa1h-direc1ion-s1a1is1ics 
closely support our hypothesis that the direc1ions of the cave-paths are 
strongly rela1ed to the directions of the tectonic environment. 
Switching the view we are allowed 10 cautiouslv deduce the main
properties of the 1ec1onic en\'ironment from cave-survey-data if other 
explana1ions are carefully ruled out - this may be interesting expecially 
in the lropical areas where the surface is over-grown and tectonic 
measurements are difficult 10 perform. 

To end this contribu1ion we want 10 show a negative example for the 
usefulness of statistic examinations: If we plot the cumulaied lengths of 
the survey-vectors against their height above some reference-plane 
(normally sea-level) we find a very impressive distribution-panem 
(Fig. 8). Unfortunately there is not onJy one hypothesis which is 
supported by this: The exisW!cc of levels with a large inventory of 
cave-rooms in contrast to levels with onJy little amount of evacuation 
may be explained by: 

I. Different rock-parameters of the strata. 
2. Changes in climaie-conditions. 
3. Different phases of Ille vertical movement of Ille mountains. 
4. Changes in the location of the local main-drainage-channel. 
5. Combinations of the above. 

A distingt causal main-influence cannot be concluded from the level
statistics. Without additional knowledge these diagrams must be judged 
as to be more or less worthless exercises - a confirmation of a 1heory 
mus1 refine olhec possible theories! 
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EVOLUTION OF THE PLATEAU MARGIN KARST OF TENNESSEE 
AND ALABAMA, USA 

WHITE: W llllam 8 . - WHITE. EIU.abeth L. 

I. INTRODUCTION 

The Cumberland Mountains in the states of Tennessee and Alabama are the 
dissected southern portion or the Appalachian Highlands. The phY,'°Sraphy is 
that of a dissec ted plateau underlaid by Carboniferous rocks that dJp g.ntly 
toward the center of a large sedimentary be.sin. The plateau is capped with 
r:e5istant sandstones but the flank.a of the mountains are underlaid by 
limestones with a thin intermediate sandstone unit. Deep valleys known u 
.. coves" are eroded into the plateau margins for distances of tens of 
kilometers. These are predominantly Ouviokarst \"alleys ohen occluded by 
saddles with extensive underground drainage. The noon of the coves are 
.illuviated plains related to the present day drainage of the Tennessee 
Ri\"er. 

Evolution of the plateau margin karst takes place by slope retreet aided 
by internal drainage through vertical shafts and controUed by the retreat of 
the resistant caprock. Past base levels are recorded ln the karsl uddles 
and in tiers of cave.s along the margins of the CO\"es. Our objectivu are to 
eumine the valley morphology and cave distribution for that portion of the 
Cumberland :\lountalns that extend• from southcentral Tennessee into northern 
Alabama. Figure [ shows the area of interes t. This paper la one of a 
cont.iouing series of investigations by the authors concernJn1 the Appelachian 
karst and its focal point ls the interrelationship between kant pf'OCHaes 
and the 1enera.l process of slope retreat and dis.aection of the elastic 
rock.'"'Olpped plateau. 

Previous r:esearch on the karat geomorphology of th.la area. la spa.rsei the 
~ mprehenaive 1nvestlgatlons of Crawford (1919, 1980) in an area somewhat to 
the north of the present study are most pertinent as are some investlptlons 
,r kant valley development (White and White, 1979, 1983; SUow1ky, 1988) . A ~~:;)~lial cave data bue exists (Barr, 1961; :\.latthews. 1911; Varnedoe, 

?. GEOLOGIC SETTING 

The Appalachlan Plateaus are underlaid by a vut Mdlaantary '-In with 
6"Dtly folded roclr.s mainly or Carboniferous Ap. Tbe bu1n wu lnfi1led r,
source areas ln the northwest and ea.at with the a.outhem pu1: aore frequently 
open to the sea. C&.rbonate unita located between clM&ic ae4.iaeni. an 
thickest ln the south and thin and give way to cluUca ln the northern part 
of the baaln. For thla reason the degree of k.a.rst develo)taent also increuea 
towaNl the southern f,llllrt of the Appalachian Highlands. 

At the base of the Pennsylv•nian Age sequence is a comple:r. aeries ol 
ma.niVl! quartz sandltones known variously u the PottavULe formation, the 
W'arren Point sandstone, and the Sewanee con1lomerate. Thia ta a highly 
reststant rock and form.a the topographic s upport for the plateau. The 
mountains c reated by the resistant sand.stone rise from. north to south froa 
near 400 meters ln the north to elevations in e:r.CH.S of 1000 meters in the 
a.rea of interest. 

0 5 IOMilH 
lnl,',' 1 1 ,, 
0 5 IO 15 Kilometers 

~tliM ol fllt lliuKiod Soofhlm 
Margin ol Ille c.m,.,- Platoov 

-Ou,ty a-cl Fr'"'1<lin c....ty,Temessee 
Jock..., Ccunty, Alaboma 

Figure 1. Map showin1 the southern margin of lhe CumberLand Plateau. Form 
lines mark. ~ contact betw~n \.be Se"-anee ConcLoaerate and the 
Pennington JZormation and thus the sharp break in slope at the 
margin of the plateau. 
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A summary of the stratigraphic section is superimposed onto Figure 2. 
See Milici et al. (1919) and Thomas et al. (1919) for a detailed discussion 
of facies changes and stratigraphic nomenclature. Beneath the resistant 
sandstone is a sequence of interbedded shales, dirty sandstones. and 
limestones, known as the Pennington formation. Directly below the Pennington 
ls a thick sequence of Misslaslppia.n age carbonates. From top to bottom 
these are the Bangor limestone, the llontugle limestone, and the St. Louis 
limestone. All three of these units are high purity limestones with 
relatively little dolomite. Below the St. Louis is the Warsaw formation 
which, although it is often classified as a limestone, contains so much chert 
and sandy and shaley material that karat ls poorly developed in h. Thus the 
Warsaw and not the underlytn1 Fort Payne chert is considered the karst be.ae 
tor the region. In much of the region a few meters to a few tens of meters 
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Figure 2. Profile of Lost Cove. Constructed from U.S. Geological Survey 
Sewanee a.nd Sinking Cove 7. S minute topographic quadrangles. 

of Kart.Hile sandstone occurs between the Bangol' and the Monteagta 
Umeatones. Where it la thlck. 1 the HartaeUe sandatone plays an important 
role ln slope deTelopmen.t and in the development of •ertical kant clnlinage 
within the escarpment. 

10 

The esa,rpment formed at the edge or the CU.berlllnd Mountains ls made ap 
mainly of the cavernous U...tones with a caprock ot andat.one. This in tum 
means that the kant p,-ses will play an iaportant role In dlssectlun, 
retreat and suboldlary valley develop-nt. It ls this particular pologlc 
s ituation that Crawford choee to call a •plateau margin tant•. 

The main drainage 1yste■ for the southem AppalachiaD region ls the 
Tennessee River and its tributariu. The beadwaten are eut of the platNu 
In the rolded and raulted portion of the Appalachian IIJ&hlands. The rinr 
flows generally southwestward along the plateau to t.be 110Utheutem corner of 
the present aree of intereat (Figure 1). It then tum.a westward, flows alon1 
the southern margin of the mountains and then an.ctn to the northwest 
ultlmately to becoae part or the Mississippi River dralnap. 

We have taken as our boundaries for the present study the south-fac:inr 
escarpment. a bit of the weal-facing escarpment, and as the eutem IIIIIZ'lll', 
the Sequatchie Valley through which the TennesHe River flows. The line 
between the s tates or Tennessee and Alabama bisects the area in an east-west 
direct.Son. Most of the area of interest falls into Franklin and Marion 
Countlea, Tenn~, and Jack&on County Alabama. The latter la the principal 
cave area of Alabama; one third of the caves in the state occur ln the 
Jackson County llounta.ins. 

Although the broad scale ceologic s tructure ia that of a re&ional basin, 
the rocks have been much influenced by lhe foldinlf and faulting that took 
place ln the eastern Appe.JachJa.ns at the clOM of Paleozoic time. The 
eutern escarpment of the plateau is usually taken u tbe structural 
boundary. In fact, there la aubstant:ial folding within the plateau itself. 
One of the aoat p"9inent folds is the Sequatchie anticline which has been 
~roded out to form the s trlklng linear topographic feature known u the 

~Sequatchie Valley on the eutern ed&e of the plateau 



3. KARST VALLEYS 

J. I Valley Form and PMfile 

The dissected edge of the Cumberland escarpment is very irregular. 
The walls or the coves are steep ond cantain many caves of substantial siz.e 
formed , presumably. during t he d evelopment of the drainage system. The coves 
whi-::h are closest to the Tennessee River have wide, flat noors which are 
generally alluviated and graded to more recent stands of the river. 

Some coves in the more northerly part of the area are incompletely 
dissected. Some form closed valleys. Small streams that flow from the 
escarpment sink into the Limestone along the margin of the co,·e and then 
reappear as large springs near the mouth of the cove. The profiles of the 
coves are sometimes discontinuous with the downstream end of the cove 
separated by a high saddle in the limestone beneath which the drainage must 
pass by underground routes. The profi1e of Lost Cove, Franklin County, 
Tennessee (Fig. 2) is representat ive. There is a smooth valley thalweg above 
the cove although the stream channels ere usually dry below the 
Pennington-Bangor cc,ntact. The lower part of the cove is a completely dry 
valley with no surface drainage. There is an alluvial infilling of unknown 
depth within the lower part of the valley. Streams that sink in the upper 
reaches of Lost Cove now underground and appear in Buggytop Cave. The 
stream, Crow Creek, Chat emerges from the cave enlnnce 00¥.s in a surface 
channel through a narrow, fiat-Ooored. cove for many kilometers to the 
Tennessee R1\·er. 

In a slill earlier phase in the development of the coves, there is no 
true floor and instead one has a valley consisting of closed depressions with 
extensive underground drainage. The Cave Cove·Farmers Cove-Wolf Cove-Sinking 
Co\·e complex, Tennessee, (Fig. 3) is an excellent example. The closed 
depressions all drain into an underlying cave system which carries the water 
t o the head of Sinking Cove. Within Sinking Cove the water again goes 
underground, finally forUUng the head of Llltle Crow Creek. The deep 
depression of Wolf Cove itself is related to breaching of the Hartselle 
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Figure 3. Profiles akmg the Crow Creek drainage. The lower map s hows a 
long profile from the High'8nd Rim to the north and west, over the 
Cumberland Plateau. down the Sinking Cove valley, through Llttle 
Crow Creek to its confluence with Crow Creek, and along Crow Creek 
to the Tennessee River. The upper plot is a n expanded profile 
through the roves. In the upper ri1ht is shown the traverse line 
of the profile acruss the U.S. Geological Survey 7.5 minute 
quodrunglt?- maps. The origin for the long profile is Highway 64 
between \\inc-hes ter and Cowen. The origin for the detailed profile 
is a lobe led ~nehmark on the Cumberland Plateau. 

Sumlsh.>th?. _Al"\lUnd the- ~rim-!ter of the depression. the relatively flat Ooor 
of th~ l"'\W~ ts suµµorted by the AAndstont?. Unc-e the sandatohe is breached. 
~~-;~~!~1~~n takn rtsr¥ repidly ttnd lhc ~sul1 is a very large c-losed 
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The floors of Cave Cove, Farmers Cove and Wolf Cove occur at successively 
lo¥oer elevations which seem to be related to the old valley thalweg. 
However, the Ooor of Sinking Cove is a long nearly flat valley that appears 
to be an old base level. lt is blocked at the do~,atream end by a low saddle 
from wnich the surface drops steeply to the \·alley or Little Crow Creek. 

The more highly developed co\·es near the Tennesstt River h.u very flat 
floors. There is a sharp break in slope betw-een the valley noor and the 
steep ,·alley sides. There is liltle e\;dence of terrace development along 
these \"alleys. The noor slopes are gentle, in the range of 0.005 in the 
do",istrearn reaches of the co\·es. It is apparent that the e,·o1ution of the 
karst \"alleys is npid compared .,..ith the rate of downculting of the regional 
drainage. 

3. '2 Valley Elevations 

At the foot of the Cumberland Escarpment on the western margin of the 
Plateau is the Highland Rim which surrounds the central basin of Tennessee. 
The Highland Rim is a doline karst surface developed on the Carboniferous 
carbonate units. Although it is gently dissected by surface streams, the 
ele,·ation of the Highland Rim is a nearly constant at 1000 to 1030 feet (300 
to 320 meters) and this is also the elevation of those flat-floored coves 
that open to the west (see Fig. 3). Coves that open to the south are graded 
to the present day elevation of the Tennessee Ri\·er at about 600 ~eet (180 m). 

The elevation of the Plateau itself in the small region considered in 
this paper is at 1800 feet (550 meters). The dashed line in Figure 3 shows 
the gradual lowering of the plateau remnants to the south. On Sand )lountain, 
southeast of the Tennessee River, the ele,·ation has decreased to 1500 feet 
(-150 m). The plateau elevation continues to decrease southward due to the 
dip of the Paleozoic rocks beneath the Coastal Plain sediment s in central 
Alab.ima. 

4 .1 Ca,·e Patterns and Relation to Karst Valleys 

The caves in the study area vary greatly in length. but most are very 
small, consisting either of single shafts or fragments of horizontal passage 
less th.an 100 meters in length. Caves tend to be located along the Oanks of 
the flat-floored coves or beneath the floors of the incompletely eroded 
coves. 

In the Cave Cove-Farmers Cove-Wolf Cove-Sinking Cove complex described 
abo¥e, more than 7 km of cave passages are found, mostly oriented along the 
axis of the cove and directly beneath the valley floor. A group of caves 
form a br-anchwork pattern beneath. the karst ~alley of Newsome Sinks in t he 
southern part of the area (Varnedoe, 1963). Caves are not generally observed 
to cross beneath the mountain spurs from one valley to the next. There is a 
~ery close relationship between cave de¥elopment and the present day surface 
drainage suggesting that conduit drainage has played an important role in the 
e\·olution of the coves. 

4.. 'l Cave Levels 

Figure 4 shows the distribution of ca\°e elevations in Jackson County. 
Alabama. Generally suni.lar patterns a.re seen in the cave entrance 
distributions in southern Tennessee although no complete data base is 
publicly available. Figure 4 shows the distribution of entrances which 
••..-eights the distribution toward the small ca\°es which a.re the most numerous. 
A similar pattern is seen if the distribution of cave lengths is plotted. 
However, length distributions tend to be dominated by a few large caves. 

There are two concentrations of caves. One is near 650 reet (200 
meters) which represent caves just abo,·e the present day level of the coves. 
The second is at an elevation of 1100 feet (335 meters) and is clearly 
related to the Hartselle Sandstone (see Fig. 2). Some caves are formed by 
water perched on the Hartselle; others a.re formed by water trapped under the 
Hartselle. There is no strong evidence for distinct cave concentrations 
related to old base levels other than contemporary cove floors. 
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Figure -1. Dist r ibution of l"tl\"es by ele\·atfon in Jac:kson County. Alabe.ma. 
The source of data is Va.rned~~ , 19$0). 



4. 3 Vertical Solution 

The steep slopes of the valley walls are Conned in part by internal 
drainage through vertical shafts which allow slopes to be oversteepened. An 
earlier investigation ( Brucker et at., 1972) showed that undersaturated water 
derived from the elastic caprock provided the driving force for the formation 
of vertical shafts. There are a large number of shafts along the margins of 
the plateau, with openings to the surface either near the Pennington/Bangor 
contact or at the top of the Monteagle Limestone just below the Hartselle 
Sandstone. 

Because o( the geological controls on snaft development. one might 
expect shaft depths to reflect the thickness of the limestone in which they 
are developed. However, a plot of the frequency distribution of shaft depths 
in the Jackson County Mountains (Troester et al., 1984) reveals that the 
nu(Dber of shafts falls off exponentially with depth according to the equation 

N = 751 e-0,0'l d 

with a correlation coefficient of 0.96. The exponential curve may be 
considered to be the taU of a Poisson distribution. tr this is so, most 
shafts have depths determined by random processes of rockfalls blocklng the 
bottoms and random pl"OC-esses of the fonnation of surface breakthroughs. 

Only a few shafts breach the Hartselle Sandstone. Two of the most 
spectacular with depths near 150 meters are in Fern Cave which is the largest 
cave in the Jackson County Mountains. In this particular example a major 
lineament has apparently provided the pathway for vertical solution through 
lhe sandstone (Wilson, 1977). 

5.0 CONCLUSION: THE EVOLUTION OF THE PLATEAU MARGIN KARST 

Karst processes are the primary reason for the steep-walled, flat-floored 
coves that develop in the process o( dissection of the Cumberland Plateau. 
When the protective sandstone is breeched, vertical solution, combined with 
horbontal cave development takes the drainage underground. Karst valleys 
occur near the retreating plateau. AB time progresses, solutional removal of 
the limestone reduces the system to a base level dictated by the major 
regional drainage systems. Caves have acted as drainways clo6e1y related to 
the present day drainage pattem. 
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CAVE DIVING PART OF THE CZECH SPELEOLOGICAL SOCIETY RESCUE 
SERVICE 

PISt.:l:LA, ~lchat 

In every country, where cave diving is popular a cave rescue 
ser7ice is orianised. The reason is obvious. Cavers can get in a 
d!ne;erous situation, that they are not able to cope with by them
selves. They need help from outside. In such case, specialy trai
ned 1:-.d. equiped team, reacue service, can work most effectively. 
Aa the conditien1 in cavea are quite variable, specialisation ia 
required in reac\le service. Cave divine: rescue ia highly specia

lised branch ot the cave rescue aer-.iee. It. ia iaportant to note, 
that not only cave divers can need diving rescue inlerYention. 
That is why all advanced cave rescue organiaationa have their 
cave diving part or at least a divil'l8 teaa. c.s.s. is no excep
tion in this point. I present an information on the structure and 
the org&Aisstion of' the cave diving part of' its reacue service. 

Czech cavers recognised, they need a cave di vin& reacue 
ser•ice already ao.e yeara ago. But not very ■uch was done tor 
it. A list of wolunteers was coapiled and soae basic procedures 
were de.scribed. There was neither special training nor spacial 
equipcent developed for rescua purposes. It was fortunate that 
no intervention ot cave diYillb rescue was required at that time. 

·then reconsiderin& the irhole situation in the c.s.s. Cave 
Divi~ Comaission, ta.ting into account foreign experien~e, we 
caae tn the conclusion, that our reacue aenice ■ust be organi

sed in• different w~. In agreement witb tbe cbiof of C.S.S. 
Rescue Sanice, ita independent cave diving part has been eata
blisbod. Tbis part is tull,1 responsible for all underwater ope
rations aa welL ao inter-Yentions behind ewa.pa. Close cooperati

on ot both parta ia presumed before suaps. As there are three 
main regions or caving activities in Czeach countries, three 
independent teasa bave boon estbliabed. One in Boheaie /divers 
tro2 Fraha/, second in South Koravia /divers f'ro■ Brr.o/ and the 
third one in Northern ~oraTia /divers fro■ Olo■ouc/. 

Orgenisation of the tea.as ia unif'ora. Chief of the team, 
aix divers and four assitanta. Assisi.ants are alao cave di•ers. 
~hat is concerning personel, there is a diving meJicine doctore 
in each or the teus. There is also a blasting expert in the 

South Moravian group. l'unctions or the tea■ •••bers are evident. 
Acti•ation ot the teu starts, when any of the &eabers re

cievea a Jeaand tor the rescue intenention. He infonas the dis
patcher of the team, that cares for callins: out the other members. 
After this call out, cembers ,ather at the equipment depo. As 
the rescue tea■. members are no protfeaionala, and th•y aN not 
obliged to be on duty because of their ■e=bership in• rescue 
tea~, ther is no ,uarantee, that all aembers will ■eet. To find 
a comrromiae between required urgency and necessary number of 
rescuers, a simple sch••• is used for departin,g from the jepo 
for the action: 

Time elarsed from the first 
r•r■on arrival to depo / minutes/ 

HeG,uired a.iniaal nWlber 
of rersons 

JO 45 60 90 

10 8 6 5 

120 

ln the case ot" known high urgency, the chief' in charge can Jeci
de for faster action. As all ■e■bera are co-■ing by their own 
cara, they can reach the accident site by the■aelfea also later. 
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Operation taken by the teas at the accident site depends on 
actual conditionsa It is controled by chief in charge. It is the 

chief of the teu, or in his absence the ■ember o: the teu. with 
the 10-.est nuaber in the list. ·:.nen self rescue :'"ro:i the su~p or 
fro:1 behind the su.ap is not possible the rescue teaa should esta
blish contsct with the victig. It sust be decided: 
- if an imaidiate transport is possible 
- some treatment ia neceeaery already underground. 

Probleaa o:r aedical treatment are rather co■plicated and auat be 
consulted with exrerta. To this subject only one note, that aight 
be important. Using of ■edica2ents :t'or pain relie:t' is •ery riscy. 
Its side ef:t'ects could be very dnB:eroua, especially .:!urin& an 
underwater transport. It aeeas, that local an•sthetics should be 
prefered to general analgethics. A group of ■edical esrerta hes 
beP~ estbliahed in c.s.s., that should farther work on those 

s:roble■s. 

Equipment used by ■eabers ot rescue teaaa ia in ■oat cases 
their own cavin& and ca•e divi~ ,ear. eeaidea they ha•• ao■e 
conteinera for underwater traoarort of rescue ■aterial. For the 
rescue in the dry rart ot a caTe they can use eG.uiraent beeine: 
supported by •Jry rescue•, aa stretchers etc. For the ■oat de
li&ht ~•rt ot the rescue operation froa behind a sump a d.ry 
suit should be used. ~e have not satiatactory solTed the sys-

tem of the air suppl.)'ing durin& the tranaport until now • .lll 

injured person could be transported in a atretcber, or pre:t'erabl.y 
just with i■aobilised injured part of tbe bod,)'. 

Trsinins; in using special e~uipaent and tecbni.;uea for the 
rescue is of basic improtance. ·ire C?rganiae aeetin«s of tbe ::11:

bers of the rescue teua with the ai■ to present thea lateat 
forei,;n exrerience, to enable the.a to excnange their own expe
rience, as well as to rrscticise special rescue techoiG,uea to
sether with •dry rescue•. Besi.;tes, there is own trair.ing of each 
of the teua. 

Thia rewiev shows very briefly new or&snisation of' lbe csve 
divine: reacue in Czech Speleological Society. ·,1,·hen introJucir-.,g 
t~is new 2odel we have widely used forei&n ezrerience, especialy 
that of English, French, It~lian Md Jeraao. cave ~i•er~. ~e cooulj 
make use of' their experience, kno,·lc~,e and stills that they gai
ned Jurin,g years of real operations and numerous aucceaat\al r-.:a
cue interventions. Their shari11& inforaation •ith us was of ~real 
help for us. 

Soae imrortant naaea and addreaaes: 
lliChAl l'ilkula, Ondron, 23, 6)5 OC Brno 
Chief of the c.s.s. Cave Diving fart of the Rescue Ser,rice 
Ji~1 Hovorka, Petyrko•• 1943, 149 00 Fraha 4 
Chhf of tile 6 roup Bohellia 
Trsnti!ok Fiikula, Olbrachtovo 1111■• ), 624 CC Brno 
Chief or th• group South llora•i" 
Lubomir Ben)liek, Ann1Hova 4, 772 00 Oloaouc 
C~ief of the group ~orth Koravia. 
~ontact •ith IU\Y of th~ aboYe ■entioned persona is auffi.cient 
for acthating Cave Diving Reacue of c.s.s. 
A com.rltt list of the teaas can be &ailed upon a rec.uest . 



PERIGLACIAL PROCESSES IN KARST REGIONS 

OENEK, Jaromlr 

Roughly 25~ ot lands .. r:ace eZ!libit negative thermal 
llalance.The;r are regions in the cold cUmate "1th the oc
CIU'ence ot permatrorl.Permatroat are rocks whose tempera
tllN has been permanently below the treezing po1nt(0° C) 
tor more tba:, 2 7e&ra.T7pical ot permatroat is the occa -
ranee ot water in the torm ot underground ice.The praae:1-
ce ot permarrorl gives rise to clitrarent ccyogenio procea
sea.Thoae territories are usua!l;r denoted as per1glao1al 
regions.in periglaoia.l. regions apao1al com?l•x ot procea
aes is aoting, e.g.tro9t weathering, Divation, aolitluc
hcn etc. Large parts ot periglacial regions are constHu
ted by karat rocks.Large karat territories are tound in 
the periglacial regions ot Siberia,Canada and Alaalca. 

Climatic oonclitiona ot cold reg1ona a:,d the occllNn• 
ce ot pel'IAlltrost do not support the formation ot !carat in 
pariglacial regiona.On the other hand,per.n&troat concentra• 
tas slU'tace runott and cold climate increaees the solubi
lity of carbonates.The clisaolution o! carbonates 1n cold 
climate is relatively intense and it !lea been observed iu 

all regions.The values ot chemical erosion 1n cold clil:a• 
te - ralativel;r high.At present a l1Wllber ot observations 
confirm the tact that ktLrat proceaaea are in prograaa 1n 
permatrost at dittarant depths below the Eartha aurtace 
and with ditrerent intensity. 

~arat regions at the preaent-da:r periglacial zone can 
be divided into low platform territoriea(auch aa in the 
northern parts ot Siberia and Canada)and~ on tha other 
hands• into mountain learet territorieaJ.aret :tor.:ns in pre• 

sent periglacial regions can 1n turn be divided into con
temporary rorma and fossil for.ne(paleofo:rma). 

The progress of 11:arrl processes in cold clicate can 
be divided into low plattor.o territories development and 
mountain karat development.The progNsa of tarat processes 
in mow,tain karat regions in cold climate can be illustra

tively shown on the example of the :.:oravian l!.arst in the 

central pert ot Czeeboalovalcia whieb 1n the cold peri0<1a 
ot Pleistocene was situated in a periglacial cli.matomoi
phogenetic zone• 

The Moravian Karat is a karat territory 25 km long 
and)• 6 lr::m wide.It is constituted by folded Devonian 
and Lower Carbonirerous Umeetones.rolded karat rocks were 
planated and karatified. The earliest karat tor.na 1~ the 
region are depreaaiona on the Pre-Cretaceous planation sur
face.The depressions are tilled with Jurassic and Creta
ceous deposits.In the Tertiary period the eurtaoe ot pla• 
nation was dissected by deep karat canyons and cave■ were 
tomed at several levels. 

ln •he cold per1od8 or tne Pleistocene tne whole ot 
the /.loraYian llarat was situated in a periglauial ltluato
corphogenetio &one.in the region there 1a nide,,ce that 
1n the last 2 millona yeare permafro9t was repeatedl;r foi
med 1n the cold periods ot the l'leiatccene and suDsequent-
17 it thawed agaiA.Tbe thiclcnesa ot ~•r-..af'rost in the 
£oravian ~st surpassed l)Om, proDably reaching as much 
as )OOm.ln many ca••• e;rnchrono11s periods sere tound ot 
oonaideral>ly falling ot big angular Dlocka from the root 
ot ce.ves.Enn in very deep caves stratified cave depoai h 
were found.In the profiles la:rers ot ai:gular frll8Jl'enta 
(congelitracts) alternate with cave loame.ln accordance 
with the ezperieeoe from other EIU'opean oountrieslsuch as 
Prance..J.J.Blanc,1~85)the falling ot aJl8U].ar fragicents 
from om 1'0ota ia li.nked ap with the melting of per.na
rroat st the end ot cold period• ot Pleiatocene(ao-called 
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resume p. 156 

degradation of pe_.troat). lrobebl;r also at the end of 
o~acilala ot the l&at glacial period(~lirmian) the iegradation 
ot pe::mafroat at the end ot etadiala • 1 and • 2 tool< place. 
l'rost weathering 1n the cold periods resulted in the da.na• 

ging of cave roota and the ro~tion ot ~rost tiasllNa. 
Underground 1ce,however, strengthened the looaened rock■ 
and only dlU'ing 1th thawing in connection with pereatroet 
degradation the 1nd1Yidual angular rocks tel1 fro= the 
ca"Te roora. 

Cryogenic p1'0oeasea conaideraDlJ &treoted the den• 
lop!llent ot the lloavian 11.arat in l'leistocene. Piratly,pei
mafroat cauaed the formation ot ice plugs in th• oa•ea.Ioe 
pluga prevented the ■oveaent ot karat water 1a the cavea. 
At the same time pe:niatroat tor.ned an 1:Dpermeable taole 
tor surface water and in 1<arst valle;ra aurtace(at lean 
inteJJDittend) water streams originated.In karat valle7■ 
we often come acroaa eroaion foma created DJ tho■e atreuu 
aa well aa nuvial depoaita(11a1nly onl;r partly rounded gra• 
vela).secondly, permafrost led to a conaiderabl;r inoreaee 
1n the inten9i t:r ot slope processes.Prost weathering shat
tered karat rocks and reaulted in the to=ation ot large 

amount ot angular tragmenta.Solitluction and slope wash 
transported angular fragments to the valley bottom.Braided 
atre&!lla transported angular trogments through the valle;rs. 
In blind and semi-blind valleys nuvial and lacustrine de
posits accumu.lated.Thus, a blind valley near Sloup it til• 
led bJ nuvial and lacustrine sediments 80 m thiolc(L.Sle• 
zak in lloravalcy lcna,1984,p.6)).In blind valleys near vil• 
lagea ot Holiitejn and Jedovn!.ce(Rudice) sedi=onts ot intei
mi ttend periglacial lal<es can De observed.Some blind val• 
leys were completely tilled with thooe fiuvial and lacurl
rine deposits.The blind valley near Sloup thus changed into 
a semi-blind on and dlU'ing floods the water flows over to 
the canyon of Pusty zleb.The sediments oJ.ocked the original 
ponors in the bottoms ot blind valleys, new poaon origi• 
nating at the level ot seduents at much higher level than 
bad been the original ponors at the beginning of the l;ua
ternary Period.Also earlier Tertiary period ponors may 
have been activated.Some caves were completely or prevai• 
lingly tUled by nuvial deposit a( such aa in the blind 
valley near ttolitejn). 

Debrie and depoai te also stopped 11:arst springs.The de
posits at the bottoms ot karat valleys made the karat wa
ter levels rise • .1.n the interglscials the lowest karat le
vel oound to the bottom of 11:arst oan;rons was filled nth 
water.II•• lcarst springs arose( or earlier karat springs 

were acthated) at the level ot depoai t aurtace at the 
bottoms ot 11:arst canyons.A new karat level began to be 
ro:rmed which was Dound to the eurtace ot deposits at the 
valley bottou(J.Pi'107l,ll186).Thirdl7, frost weathering 
in the cold periods of the Pleistocene 011anged some cave 
entrancea.ln the caves debris cgnes were tonned co!l&irling 
ot angular tragmente.I ha·n mentioned the tact also in 
deep caves the aggradation and the degradation ot pema• 
trorl tonned atratitied cave deposita.ln some caves peeu
d.omorphoaes atter ice wedges ware tormed(e.g.in the Oebos 
Cave) .Prost weathering alao damaged apeleothec:s.In rough 
scree dripstone fragment■ are tound.P01U'thl7,cryogenio 
processes cnanged the surface tores of the ~oraYian larat. 
Besides the aoollJllulation tol'l!ls mentioned above also ero
aion toms developed.On the elopes cryopia:iation terrace• 
were termed( such BS 1n the southern part ot the J.loravian 



~ar3t on the slopes ot Hady nill). t.arat peduents are bowid 
to :he surface of sedimen1U'l' filling of bJJ..ml and semi
bU:id •alleye(V • .t>ano!i,1961,p.85).;;ue ~o fllct t!:lat they are 
bowid to th~ aurface ot .t'lei:,tocene accwoiu&aon tilling 
'Jf a bl1n4 valley, "th9~· o.re evid~ntly Cl"'"J'lpedie.ents.Ttle 
up~er surface of the per,,,atroat taole J..::per.:eable tor,.,,_ 
tar a.:id a lot ot ciaterial decceoting from the slo:,•a 
oauaed the braiding ot strea<:e and eupport•d the side ero
sion ~t.Q Wl.:!.e1-cutting or elopes. 

Karst p::-ocesses 1:i per!glscial re~one "'1th the occu
re:ice of per:oatrost ore cl:.arecterized !>y a ,peci%'1t;, which 

llas not been conpletely knom: up to tne pre•ent.The stud7 
o: tne dcve1op1<ent ot karat regions u:,der perigl~cial 
o~nditione 1• thus a ••ri inportant task of ~araology and 
speleology.The knowledge ot tne operation of karst pro
cesses wider periglacial conditione wi~h per-..atrost is 
important no~ oDly tor the reebgni :to: ot karat '1evelop
~•nt in present-day cold cl1%ates, but s.lao for the e:rpla
nation ot the denlopmsnt of the karat wider periglacis.l 
oonditiona in the Pleistooene. 

The conclusions following tro: the study o: conteo
P01'a1'J' karst regiona 'Iii th pe=atrost ae well ns ltuat re

,µona 1n Pleistocene cold periods can be aw::marized as 
tollows1Pirst,karat prooeesea tue place s.leo 1n peri
elacial reglonswith the presence ot pei--atrost.Even 1n 

contillucus pel'!Dafrost there are witrozen aquitera(the 
so-oalled taliks) at ditterent depths a:d water circu
latea 1n J<arat rocka.'ihe ci~ulating water is uauall7 
bound to deep-seated fault• and rtasure zoue.Vel'J' trequent 
are tal1ka in valley bottoaa.l han already :,,entioned 
the tact that permatroat concentrates the rwiott and 1n 
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t he valleys ot the present periglacial zone there are 
·~ater otreama (at least intermittenl).Due to ~he heat broa.ght 
by the , urtace · water streams talika are toned under tho> 
bottoms ot lcdr•t valle7s (olooed or even open taliko). 
~econd,troat weathericg,tor.,,~tion ot ice wedges and 
turthor ~ryogenic proceasea widen the riaaurea in karat 
roc~a.The opanicg of riseures increases the intensity of 
karat pNoeaaes.ln open tiaeu.ree sur.tace watere,underper
ufroat waters and waters of open taliks in per.oatroat 
airculate.'tbis ·•ater oirculatee alorui; the fisaurea,wide
nillg thu and toi,ning karat cavities even in per.oatrost. 
Th1rd,per.oatroat slows down karst proceaeea.Karst cavities 
are sealed b7 ice.Caye ioe forms ice plllga in caYes and in 
other karat cavities( such as ponora).Yroat weathering 
produces large amounia of angular tragmenta whioh fill 1n 
ponora and in places they till the oaves up ~o their 
r-Jota. 
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NEW RECORDS OF CA VE COLLEMBOLA FROM THE NEOTROPICAL REGION 
AND NOTES ON THEIR ORIGIN AND DISTRIBUTION 

PALACIOS VARGAS, Jo.st G~. 

ABSTRACT 

The cave fauna fro~ the Ne·!tro::,ic:ca! Re-.ion is .:-na of t.he 
riche~t a.nd r.\OSt i ~ t:.er-esting ~f the world. From ~e:<!.co r!!C'?"''!: 

than 2, 1(10 cavel"nic.:· ! • a:"li;eales h•ve be•n c:ited, sor.1e of thv!:1 
•re. completely ada.pA;ed to cave lifa. This faun• inc! uc:'e5 • 
gre,r,t diversity of -;roups, · from Pret~:oans t-, ba.ts. Soae o ' 
tha;a have bean w-el l st ... .:H-ed, .11,~ cav41 fh:hes, bvt. ~any of 

t.heM ere vary litle l.:nown. 

A,.cng tt;-!!: f',.~hr -:.poda, the Col l¾m~-ol• or spri:-,9tai l s a:-e: 
v,ary w&ll. r..,pru--t.e-:1 in a.! 1 the C&V9S, and they ar-e an 
in:POr'tant s~urce- of f.:-,od f or tna~,y predators. as wel 1 a s a 
very 9ood axa,.;>la o f cav• evc.l"'t ion. 

Even the r ec~nt studio!s wa: have bean doing at.cut the 
taxono,.y of ~ever&! faJl'li li•s cf Col l'i:m!)ola <Cassa9nau &: 
Palacios- Var-;as, 1'983; Christians•!"'I, 1973, 1982; l OJ¾da & 
Pa!acios-Var,3a~, 1'?~.!., ?ai•.::io5-Var9~s:, Oje~a y Christians~. 
19S~; Christ.iansan ti ;:!:~-:,ell, 1936) ther is still & lot of 
ta"'or:o:aical ... or:C. to ba done. as we lack inf'or••tions frc;ni 

RESULTS 

!...i~t :"'l',.":'!~S:r ! s!,--•o"'iS co•.:ntrias, cci.v.!:s ., ... ,:: c~::-=•:"::-!""<J: o ~fi t.:1;e 
~;-r-i"'l-jt!li!~ A·! "-:avE. i•~e .. ,t!fi4-.j. '7"·e 3'J ~r;f;,::!-1:~ !i~"::.j at"~ I":¼·,, 

recon• -fvr ea..::-1 ct.·,~, ,e:;.;c,e;:::,t.ion ~f Sc}-.:o-.~f:'e:""ia .i1.: ;,, .. :"<!.':) .... Il.S. S.:.o.,a 
o f t!-re ra-:-~, is .iii:"¼ "":e:-, f~:- the .::v\;r,t.""ias. {s.,;.-a: i ;.;:t;. :=:, a.:".~ 
511vera l a,.• n-:,- ":~·ii re .... t ,-,e sci-=rc-!. 

~! t.!"l c: i. ti"~ !..,f',:.r11ati o,, -3,bovt t'-: i $ ~ro~,F c-f' a?·--:l- ---:i,:,c•:!s C~e~ 
bi~!ic.g:-a?~~), i:'c:.:~:.."'19 t~•e n,a,.. r";!,::ords, we ,na,.~9 th5 lt:5t; n.r.-~~r 
2, ..,:.-,oi:r-~ we -==-=·· '!;'\li!: t~·.at. fo:"' t..'--: ;-.:.;.,:.t.ro,·:d . .::~l !=te:~i,:.n ';.:?-!..·-: =~·,t; ~~'3 
£;:~i,..s ~~ -::a•.•e.. C:.!:i.r.-:~~!a, frOl"I !!= ::!iff~c·-c~·,t- 'f~.:,i l!-.3" . ::.~-: t,'.-,.-1, 
third p,;;,r-t ◊f it. ,521 i:'\'.-.a~it'.3 alsc -z~i: a-,d leaf iit~:. .. . 

C,-..:y ~,..• r::~-::!-e5 h:-.. ·,o t.l-:n .:!":-e•::: , ... c:'.l ,:3.v,a!!. of ";:·,~ ~:•: ;. c;..'!..·g 
c..-:it..e-.';..rias:: G_.::.';.-=.~::.:A, :a-r.i::..:i.. , ''..1it.! ci.,· . .::: :-fot~..::-y,•:u:. ~ --~- Ve:--:a=·-c
~- t:~ .• ,ar·.a .,,.~ t ... e ,.~~::.,.~-r. f!.vt!! f:--orft Cv1tta Ri.::a, ~ix frv!T• ~c;..:a.~cr, 
se'ler, :'ro,111 ~:--~=i: 0:-11::! 2:: fro:n C...i~a . F r .:o ~~x ic:,:,.. :::7 S?-1:-:i*!!. 
',.ave bo:en t"-.i.Cor~•~• b .... t. ~7 ill.r'"~ kr\can t.o oc.:~r a!zc •~ ~=· i i f.a .. ::-.a 
~f o~har .::·:\,: ... tri-:s ~-:.d S SFe..::i,s o:-a sh:.:--.ad wi~:-- C\.~a.,-:. .::a..--arni
cule fa.i..;no. 

ei hiJh ~erccr."; c:;:=-:, of t.i-.:.s ca • .!' fauna. has a ~i~e d'!.stri'!:lo
tion in A;!:eri~a, .r.~ !!.O~i!!: m.;;r.1~r• cf the :3utu-ni~oa -:-a-r,i!y see!:J 
to t.a c;:,s:;;:.o,-_ l: -&.·-· ~e :--e~:si:--i:--•-; 54X :,,f the s:~l!<:id3 a--,3 r9s:t ic
t c:d t .o t.!"~ ::-!,=,,-:: ... :,~!-=.1.! q~7ic'"t ur.-~ ~o•.1e .:.'f t.:--.~.,, ~ ; ... 1:t .;re c3,v-e. 

C-i3t.:-i~1.~!.:.n c~ ~t-e r.ic:--& :-e:=r~ze.nt:.a~ iv~ ,:g:-.e:!""a is a.s ~~!
lo;,,s : C1'" ~~~~ <~aF 1 l t.:· . .:ir~ !1 ~e s~f\ci-is tnc"~ ~ro!"!: 
':'\1ci.t.j, .... , ct'-~:- f:-.:.~ E"-:::..:a~o-- :i:1.~ :3~,¾:"3! s!.1 ! 1 u:,,?-~: is:"~~ f.

1

0!!! 

v~•.i=.,, !:".:..!"::3 :=::.c:. a ~d : ,·:ii~i :. Q::-s-:--=--:t-~·:Ll h2.~ ret.:!"" -:!:n:.::-!~e-:! 
s;:,e~i?.Z ::.:'\ :i-:~.- :.c,:, and t;..,-:, i!"t ;'.c·.:e11.:'.::-. :"1"2.p E. s.hO'Ji~ t~'l .::::~~r!~..;
':.!,: . .-. c~ :-4.~:--:=~- :!~"==!!::s -=-~a e~ t·"l~-i- ~t.i:: un:"'la~QG. 

t, ;~---~~=-~~-, ;~~ =~~:~~~;~~~~11:r! ~:;~~, :~~::.:::.;p~~~~;:::~~~ 
~.:.':-!!'\~ j"":-C: .3-:;··,t--,:- "' .. ~ 2.:'":.:r '"''·= :a.·e V-21"''/ ;,.i~,1 ~!s+:.- .. ~·.:~~C: ii'"! 
'.'lfex !c.:ir. c:.vo,a, a.! .::a,·. t•~ :\l!!.<=t..""'1 ! ""I t:"~ :r.a? 4. Ct.'--.er ~=!".-:i,:"3 to ~e 
manti.:r.a-::::: a!"e ::c~~~":~: !.'.l iH'tC 14?!--::u:-,.=.t.n .• :·~.. wi!.:". 1 ~!~!.:"'itu
!.i~?i vary r,a;t.ri-i":¼C (Ya~ 3) ~ e ..<C:l!?°;.V.s ~£.:.. :!-2'-:c ........ 3";::1, krouw~ 
fri:.:a E:1_.;rop"!. 

S?'!Ci~ :;r ;v.~ .. .'..·=a- :t;_~•.:-1.:.:si' ~: :"', hav& t.o....!" st;.:di~-~ re;:e..""lt.l>• 
t,y c:·. r is"::!~:-:."!c:" y ~~·~-~-"l~l ( ~3Z"€!. 1'~ !.3 is t.'"'-e "r.st. i•~rtan': 
,;~u<J; ari:O:"\'J ~_;.-~ Z.1 .t..;;-:-.,~•·y:.Cao= b~ca• •• 3-,e t.·1 .,;;,i:-- ir,,::!3Ft..:i,":.!.el">$ t~ t.'.--i-:1: 
C:2.V~ Ii£~. :-:u 'i~!:: :-.-' ... '=' "':'.3":'/ :-~,::a:-'-::!Z i.!"1d !'\~lot s~.e.-::iss -:,f t.h. 
~ect,-,,::;\c~: ;-~-: :-:-· "'•A~ ·.+~-:! t.•= !:;. ,a <:t...:~:e-~. 

In t~a: ~:. 1 :·""!:::~:.~ !=°;?.,=,! : ✓:.. ";.,:,"'::1l ot 1? c3.•1.a: iil!5;>a-=!es havQ 
b~e:-i rec,:,r~,;:,~ ,-,..,,.,.. ~ ... ~r· ica, 1:?. belon-2 t.o th.a -;e.!'l'--S ~;t.a~t-y$a 
.-.r . .:: v·~ t:: ~;.;.:2:i..· 7'.-:.rir ~!~tri~•..it-ior> is s"'K,~n in tlttt :-:a~~. 
t:--i-::y a,·a !...r-•.::.-. · .:.·. :y ~•·:,.n t:~c ~.?.:.t.r-.:;:-i.=•l ~..lJ!.:.n. T:"1',11:i:- ~i;,;ast. 
~iv~;; ... !.it·, ·,~_.,: '!:.,,,•::!,.·, f,:, ,.;:--,1 in ~-1:·: ic-:,. (~£.?ill 7). 

DISCUSSION AND CONCLUSIONS 

Col lc:T,~Cl~ t:·.a 'W!OSt. ar.cb:n":: S:YO\.IP an:c:--,9 tt--e H~ .... ~?o<!a, 
th-cir fu-=~i: .~·--· ·'.~::,.. e--e--:,-::•.--~.:,:-, .::::ate5 from :..o~~ar ~~vo:'\ic. 
Thnl"l~S. to t:·.:. :- ~,::;:,'·.:. z~c :c-;:c~l cii:t ! t'---d•s U··.e y ha.v-! ?.35.~ad al 1 
th-a 9eo:09i.::;,! t !=--~~- r;.e:1 ir-h.:i'; !t al .. o!!t all the b!•:itepe5, r,-o,n 
t:h-e. lit.t.:,,·a l ;:,:,.r!.r--! t~ t~: p-:•·p<:t.l1al S:"IOA, in a..!: 'c;i~s o" -.f!.a.t
h'!::· ;,.-..-f a:l t:·~ : ~ .... :t~,•~-c:z. 

l'lany ra-;t~ns for=- Cer,t.r-•1 and South•merica. 

Thi"S .ab3anc• of knowlad,;a .-.aks-s it very difio.:lt. to 
C.Of"IPl•":.e bio9.o-s,:"'a:Phic~l studi,.s. Th!~ is why I c!o!:cided to 
stuC:ie t.he cav,e Co: lembola froo ~bico ~nd c.ther ccu nt.ri9.s 
from t.h• :-.:aot:-c?!c:il Ra•;:!on. To do t~.i:s. I studied so:ne 
~;:t,••=!m•ns f:-oa s•v•ral countries of the Neot.ropi.:al Re,giion, 
as Mexi,=o, Cost£ Ric•, Vene::u-cl:l and 3 r3::il . So:e o-f the,. 
w,1,:--e coll.act••~ t'/ !ly~e!f, ot.he:- ~Y ot'.--.e:"' co!:,1.~,;•.ie~. 

Anlon9 the aore r epre:sentat.i ves ger'ler• t.~9re ar~: 6~b§~ 
Q~~;, ~s::ont;~: 1.a, ~~.11e~!:\!!~• Qc:t~~i!!:~, !:~!~2!!.i~, 
Pr9! <1,: t.,111a, f2lli~.i~ga .. e3!~illo.!il.!, !;!!a;;!2g!:!.!~, !.!:2S!22S.: 
~a, u..cj Sz~2a!,!.t:1tt• So:r.-e ?f t.he~e -;er':4:ra ar• repr esen
t.ad by new specie~. 

:-r.'he:n an anal i<J;is is dOf"le, we ~an se-9 that a very hi9" 
percantage of the ~enera are cos2opol i t.a."'I , sor.e are r es t r in
ted to the Ne?t.ropic.al Re?ion a nd some: others, th•t were: only 
ic:no-..n fro• the ?ale&rc.tic and ::earct!c Re9ions also have 
re-presentativ•s i:"I Sc..uthatte:--!c:a. M•s::s o! C!i1't.ri~ution of the 
species and • c~•r•tive t.abl• are fin•lY given. 

k A P 

DISTRIBUTION OF 

CYPHODERUS AND ONCOPODURA 

1. C. l:.JIOMillATUS 
Z. C. NAPOENSI S 
3. CYPIIODERUS SPP. 

A. 0. ATOYACENSIS 
8. 0. DURA 
C. 0. EQUATORIANA. 
D. 0. ~AllA 
E. 0. PRIETO! 
F. 0. SUSANAE 
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l. A. POTOSINUS 
2. A. ATOYACENSIS 
3. A. SPINUS 
~ • ACHERONTI DES SP. ~O\". 
S. A . PERUENSIS 

• ACHERONTIELLA COLOTLIPA.'i,\ 

X ACHERONTIELLI~,\ EPIGE.\ 
YA. SABINA 

V 

M A P 

DI STRIBUTION OF ACIIERONTIDES 

A.'iD 

ACHERO~T I ELLINA 

-
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£ ·1-¼:·, thi=,. •~c! the f •~~ t!-. .:,t t ~c-., h~::: ?!olr.':.ly of ':.irr,'3 t o 
-~:.z;::;-=:-.·s-t w.;,rld " iC::.e , W-3 fi n-~ t··,c t. the Ci£t1·i~u~ic,n ef t;Ot\il si:-•
ci-t'l., ar,d e ·.rer1 g~r,er-a •re lirt:t:-t~, as it t-.:..;=,::,➔:"'l'i: t,:. t ~"" ... ~:! 
i:,.~o,;,"".._,.,! cuv,1.r.-.i,:.:. l ous ~F-t.::io.l:!. 

The o.-ig!~·, or the C3V<f: C? ll·l:!'t.bOla. fr13rr t► "! ~c-:.t.;-or>i:•1 
R..:-,:.-:,,.. !?:."t ;;..f ~.!."'!co, C-:!.·. ':.:'" i=! &&::-.•::! Su .. t./·· .l.·:4!r!c :.), is v.::r'i 
c-:'fic•.J l':. t::. -.:!~a.t-lhh. Fo,· s:0-1 -7~,.-.,;:--a ~t : ::~-;;lll.2'.::~!:: a-v.S' 
C--,-:=~=-~ :i-~, it S"!6:ffl3 to be tr, c~rt•::.,·, ?•rt <· f ~r:-- ic~, w:·,u" it -..A% 
~ t;.! ! ! jo!:-,ted t o the •nci~r.': Cv:"d ... a:-.:\!Jir~. e~~ c-th.s:r s-enera ,a,,-s 
':•:'-..:ii-1~~,._-! =>- t"'-.:•-.~--t)•· t: i.-!+,a;, e t,= . , ur..c ,.,-.. c~ ~-r,a ,:'.lve: .. .l:.i fi •~ in 
t:"'l<i! ?~:•~•r·c~i-:: R<!-~i :,n. ""hi:., !n ~-ls:-t:-•:~ iciir.: k,'!.-l.•f.:a th•y h•v• 
V-3:"''/ f .r:w reF-reJ:entativez. 

I h1av-. su-:;')aste fort.he Cc.!:-z:,!~-:.:~ (?.a.!ii.ci.:s-\'ar9!'s, 19SJ), 
a.t:: l 'll!!a"I.~ th,·..:;-.! ?r·Ol~'i. b.-casv~a c-~ t~.-1:ir fos~!~l~ ori.-iin an~ 
i11ct:ual di 3trit-l1t !~n. t > t ht? Po h,a.:-c&;.1,= ".;r.:-l.:;,, •.h!t;.~ ver-y w!-~• 
-~!~":ri~--...t.ic1 iA t.h.1: H:-!or-:t.i-: ~-=:!c ..... , as !t-.'l ~i'.:e..i~!~::i~, !:Le::!~= 
~ ::i.;.":r•.1"".!. e1,n~ Ac'·,:-•·.-io!"":!:~ 1~.-. ., . S-:--:ia .:~ t:-.e.,!I :-.~"·-.? !1h•~ ~;1;C c:iv-a.s c,~ 

~'.'I~ !'-:.ic..trc~!=:.\ R'•l·:ti•:.n t'-iCt.r":.:.,· . :, t!--l~ ~-!-:"::··◊~i =~! 9rou?, Th~y 
have inva~•-~ t.."°1,-!: Cm,tr:.! Aale--!c•,,, Fi-.?-;!c;n r.&)·~a af~,!:f ~-h& Plioce.ne 
• nC:: t:·,-a!r di1t:-i':.1.,t.iot'\ i3 l:.~it~-~ "::c t;t-.:- 4:.::.-.•"::, . ., .. s:..i:r .·::1, Ne:,o.vol-
Cj "l !ca ~f ~.} :!cQo. ~-:.ca rap:--¼=.¼:"':.at:'....--1:i •: " t ._.! !: ra ... no ~re the 
TrC"J-:,:~-~-'l~-=:= a:-.~ :,,,-'!,.;)."t{"·--'.:, :'!'!:·: i,es . Ti' . .t$-t: -;..:i:·,,.:"'a ar• mo-• 
dht"'l'~!fi ,l•~ in l"!o1o~mo:--f,:;. . )> ~:--:-•.•? w:-:•,. ~o=-~:-;:o!!t3, ... , ,:H:itri~u
tion as m.-.~)t i sotooliC~e. So,n.., 9::--.-::-a :i;•,a- =--:~.•.-:'•-:!!n-,~la have 
.... -.co:-- 'iiiOr,o: t...:- • ._.:x:,~ av.:.: .... t :.,;,:·. i~.tv t'.-"oi c;,.•.---~. ,. ! ~;-. EnC4:-r,ic. 

It ls ~"i."Y !r",~~~~s" .. ir-g ~••,a-~=:.-::• .. t: .. ,:,":: t:-:~~ ~1•.-..-~ ,1i~!,, •;:;I 
-;'!!•= ~f+:!,?S in c;,:, •• tt•.u~er!,:.31 •·::,,,c!: "I•·•,..-= ::.v,_; r"'\.;::. -~--.t.c~iv::t~ ir. 
C,1,·, t!"C:."?.cr ! ,=a, HhC:"•.l ~h•y -:"ic .=o--"ic f:-s:-.:.1.:~.-~. a:--:: ,:::t,,a,r'-t~. r. ... : ... 
r.i! -;ht b-e bflC.ol1.1s,a ~ f tho- 9~olo1'iC::lll~ car, ,:' c:l !:nz.~::.,.:.:.l !•,i :ttory cf t:"'lis 
~•-.:ion. t!"'l:at ::n3,Ce th"" fa•.ma t ? tt. ~E: re~•.i-:;'l i.~si.:'~ ~he!: cave . 
Afte r th!z, .,.ith the climat:!c c~.a:"', ;e:i e:,:!-;.1-:.-:: ;:-:r·.;lc";.!o"'\S ..,~,.• 
elimi1"'&tc.:! , stayir.9 somo1 o f tt·,,:!,. ii% :-c.11..:.~s ir.si!..- t:",,s -::aves, 
Anc:! c·f::h,-er~ ~ur !n9 th& ev.:.1.iticr :-.a...,a ~uc~-:-.-::- t:· . ,1: tro;: vt.i t e:s. 
Tl-\i:3 fact. have t.ec.n ob~erva~ ir. c "::'-~-- ?,..O•.,r~ ~3 ~'-.-3 Ri -=ir1.1t i.::::'s 
CArac';:- !-::!a>, a,:,C ! ti·,!nl: thi!it =:.:-. ~~ -:-:.~:r-=•!'\ ! ... , ~ .. ~:·.!.:- a.--t.hro.?ods. 

ADCKNO:.ll.ECGE:>eENTS 

:!·.a a.:.,';:~o- wi'ihas. t~ e >.?r'!~S •,._._~ ~~c• :-,:,,..!¼.-:"-:-:-e'". ':l to U·.e 
fvllo;..i:-i,;: P~:""Sons on,j !.l"lsttt ... tio:l~, t :~1._~ ;,r'jv!-~c~ ,.~t,'"! ~io:.:>-;ica:. 
1nate,-ial ror th!.:;1 re~e.31rc!"'I: C'r. Pi~:-,-~ Stri:-:a"::i a:"t-:f tor. v. Aellen 
(Muse1.1M o 'f Nati.1r4l Hiztory, Gc.nev-!: s~.i~~.!:1, !::-. Vi-='";.c:- Grar.oC:os 
<G. E. K . . ~~:, !co>, Bi 6 : • .Tor9• T❖ :-t~-=- (";:.;.•,t:·o ~a ~-=.:i!o":J!3, l,"!',l~:"1, 

>1.1.x ic:o), Or$. El~onQra. Trajano a!"rl F~jro Gna.sF i .... i CL'ni•1e:-sldode de 
Sao Pilul:,, Bra.:siI>. 

MA P 

DISTRIBUTION OF SCHAEFFERIA 

AND TYPHLOGASTRURA 

SCII. GUEUERENS IS 
SCH. OAXACANA 

3. SCH. _EIIUCRONATA 

4. T. VERACllUZANA 



l. T. MAYA 
2. T. OZTOTLICUS 
3. T. XTOLOKENSlS 
4. T. TOROl 
S. T. NACIONALICUS 
6. T. MARI MUTT I 
7. T. VARIABILIS 
8. T. REL ICTUS 
9. T. 'rOSHIUS 
10. T. STRINATI I 
1 I. T. HAITICUS 

M A P 

12. T. JAMAlCANUS • 
13 . T. HONDURASENSf S 
14 . T . GUACHARO 
1S. P. CARPENTER! 
16. T. AELLENI 
17. T. HAUSER! 
18. T. ECUATORICUS 
19. T. COTOPAXlANA 

DISTRIBUTION OF PARONELLIDAE 

-
736 

Ol~TRfBUTIOS OF ACHERO~TIELLINA SAill~A (o) 

. .\.~O ACIIEROSTIDES POTOSINUS (x) 

/. LIST CF CAVES AND coi.LEMl!OU\ FOUND 

1. Cueva del SOt.ai,.o ~• la. EscondiGa. <~-X-1~$?, 4-V-1999; 
:. G. Patacic"!:-'/a, .. ~:n.:. V. Gra.,...ado5 C.:>ls.) 

~ ~~e-:ia7: 
:<·.¼.""'·~'1t: t-el lira !!~~ e~e'::, 19.,.'!' 
~~.l .. H.~~ ~?-
!!:-ac;t--y~~em~!l~ e..!.?:Yfil!. (Scha.-~f<i!:r, te-96) 
C r yoA;.9:FXiU~ 5?■ 
~~9nt.: .. ~ S?- nov. 
~~~ sp. 
t"'t;al~~::S i?!:ll..?~ ~! : ti."1, !<JOC' 
~-u~=-!--o "',J~::i ~S~.!~i Rc.1s--st. 1 :,975 
~ yo~i ii Ru~.&'.<, :967 
?.~~a;.11;:!,~!::! 3::, . 
so11:ra s;>. 

2 . G=--ut.a ~e ~~a~!l;;a C16-Vt-19S1,. P . St.~i:"\.a~i et al. Cols: . J 

'-"J'E",lC L:'.0:N 

S;,e.:ies: 
...,e:,a2t-.oryr~ ~li Rus.ek, 1967 
Crtcl-\i•.u··,...1s sp. 
£.!tv-.:S,.,sin~ ~ r,:c'~~~;! 
":"rogo!~~ ~L. ~ 
S&a9f1":,ria $'Je:r-r-1r•"'SiS 

E'.-:e.,:i,:=: 
~~~i.tl!i~~ ~2~3 s ~:--e~, 1-?.;5 
P1eu~ca!·"u!!!:l!a h::\yt;.!t Ci,:""is~i?.nse.n, 1982 

-· Gru~ ~e ~us";.a%3..~te. C2tt-!II-19S6, .,T.U. Pa!c,,.:!-es-Varg:i.s Cot.> 
e?'!'Cias: 

~:-~c,r•,a:--3, ~ ~u~.e~. 1"!67 
:,-s:i :!£t.o·•u• sp. nov. c:a. ~i-i""~ 
F"g♦ J9!il"'I& cnx;<;hi •,.-t.,..f eel"':i:I, !~31. 

6. Ci..:-eva Pue. ... toJ: de Pi4td:--a. (3-V-1988, J'.G. Palacios-Vargas Col.> 
S;@-C!e~• 

Pa':ti~ s;::. r.ov. 
Cry~(.,je:r~'-'S s~. 
::: i~h?~Ql'"\:i SP" 
c-,l'!. .. -=-a ill~tt A,c.a:!:;-:-.,. t9~:l 

. ~l~~h.U ru~ c:·.ri~~iArH:.lf'\, !$$~ 
g.-. ... >·:!.! b.~~'21.! <Fr . 1-:-Z~l 
~~x.:l.i~~~ !!i? . 



,···7,"' ······"' • ' • 
\ i ",, _________ T ~ """'""~ °' o,ro,oo"~ 

.,,~~r\ ) / \ 
l ,t--1 ' . •~• 

'. 

DURA 3
1 g· PRIETO! 

• SUSA!lAE 4
0. ATOYACE.'jSJS 50. 

\ •• , J - ..... 2 . .' 

\ \~\., ('_:~'\!\ - c7) 
\ ~,,~u-,." c·,\ r\(3 
) 

1
'__,, L <2:.if 1 \ -✓ \ f'J f~.,; -·-; i}:: •. ,, ~--~-,---~ 

20. SP. 

~,-~~/ , r--·~ (. ... -.:: ... <~, ..r .. > ··,i '--.I •. _,. ''<(___' 

- '··'\ . ··/ _ _j 
') i 

i 
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= CAVE COLLE>l90LA OF LATIN AMERICA AND CARISE 

M~:-r,1,n: 
M~,-r;\1"11ri~~ !:'.'· C.i.-"""'-•'".:7i <E'can·,u.-, 19011 ff:£'. (a.R:;, ~ :;: . 
:,.:.:::. .. ,·,...-:-,.:,ll'"'. ~!J·•·l~ .. ,·~t c:· -::n i=, 1'9::-1 > eve~· ff'::.:. i:::u 
P,--a•:~:i.~Mn:!i_ 1~ ~c.>: ~-. ·:. :-'.-~~::..-:••.1"1 !c r, .·uh,, l~7..; Cl':?Ct. 
F'. ~~l~•=-- o\":'3•:0i•:'·--"T :-!!i.:! , !'):'J.1 P.::t:X (~;";:G, US~) 

A~X-'OF't-.'_ ITlt·A~ 
Au:t--r.-2,.,l :t-~-1 s;:-. ,..❖..,. ,..;::~ 

A. t:.f. E~21~>.~·.q ~~..1·t."1::, !:1'.:l) :,-~:~ c:_·s~, 
e~~~!:!.b2e~lii '.i'.! i ~::.:,;. ['.-., ·,...,t. ~ ;'"ft! l•=• : ?-47 ~:z-:,: 

C.=tHC:◄
0

(-:?7':':-'::'.:..:.. r: •.;: 
8 -·~•='""}::~t;,•,.,.~ ~: -.. ·=: .. --~.,::· .. :, [-~:--.!~ , l'JJi. c-::::~ :--~•: C~ (:?A.~, BRA, 

,:~. $:.,•~r-. J~~, 
§.!. e:::.:!!_~:,;_ ~'::'·c,-=.f~-H, !'Z.':'•-: 1 ~:: ~r.:i:;:, ::--:., ::•-::, C~, ~:;, Gl.'t-:•, 

.·,-..,·, .·"'=" • . "'t':t:i, s·_, sv, 
e. :z:~~::l ~:t::, !":'•:•.1 v::· !-:i'.'r,t:-. "'=~~. '.'!:i3' 
i.: ~~..'.~~l~~ f':..!:i.-:l:-~-v.-,·-; .:.z ~ ~!.:\H, !?1l !W'.(r:: 
I!.:. i.~E:1.ti:i r-.::\;~ !. P&l:!:•::'. ::-V~,·-~.:.":., :.9~.S i'1~:-: 

CV~~Ot,£~!:A~ 
!;x ... .,,.: .. j'-1..-•.1-: 1 ._:.,.•· 'll•··, ... -:. ·-:::i!, 1~ }1: !'11:::: : <A:-.G~ E'?r. \ 
I".;. n,".\!'•:>•~1,:-::- 7 t-,:•;~•:<:: ~ ~.:,;t, :.':-":;7. £ .::.,,'\ 
... ~:.::2:-.,: .. ~"?r• •"! 1::.~. e--: .• ,. ':'~, ,.,.E:: 

i:i£!:~!:~~':'.:~n::l.:k. !.:.~~ :-:.:. · i Nu• • .,_, l '?-~ ! :-::::.· 
t--':.t;.nr.--~•11"'•.•~ {"..!.,..': ": "•:·:--.• ::•".-""-::: ,\ ,:'.)•"•=•-'-;- r"S:;-, ' t, -::-~ .al l ':.::'8 :::.".:':/~ 

t:~~1~~;1"~;·/~:~-7~--~~ !. :?w; t ,,., .. _pr, 1?3! r-:~:: <•.--:;~~ 
L. D-:::.•i·"'•-.":,. :" .. -~,.-. t,";,·•.ti~, t 'J:::'.' c:.·::,, 
!..:. e.l:::.~:::.: :--:1:: 1, :.,,-:: :i--:!'-: 
:W,1-f:A:r:·,.:!'; :._._, :,=·· ,•t,•,':-·~ t ·.:t.": i:; 1:t::,~ 
"I ( <:,. :· .·.;-.-, ":,:-"• •. · •·•. ,:-.· : :-,,:,, ... 1:: ~ :::,·, .• :.-•• ,.· • ., '=• .. -
~.:. <':.> f:.t=~f,":· :, ;,,:,;!:, l'?:"'J 1":CZ''. 
"'!. <~ m •. v~-:.! :"!-'\1~.:-u<:: !. Ci:-ui:;. CUBA 
~- <':. I ,·;2-~E•: ·"..i :-1::\~~.:..•d !, Grui.a c:J~A (~D, ~Rl 
:,,:, <5.1 !i_,-:,,.-. .. _ .. ,.:~ !--:-:•!t, l?4~ CL:CA 
~.,-:,,·,:l- 01:-~ti:, t-,·,r ... '::. :'":.:.r·i >'o11•_t, 1';$1 Mi:'.•: 
!\I. :n,1.·!::u-.:. :r:.'.):-i :r:•11:t, l".J~:J fl".E:<'. 
.. ~.i•.l• . . •°!•>'i\f'U"!,~ ! '\ ~0:,0-, :-:~:: 

e. £?• nov. -.:::.. ~--=r:::~ :w:c:: 
e.:. tt'.£r!i:~ Chri:s.~i.:ir ,s~:·,. 1?73 NE>: 
f:.:. s;;~~~ C-,t· i • t. ! ;.n'i.::-- t. ft'!:d.:f•"': l I , 1 '9'3,; f"'~< 
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HOHLENDARSTELLUNGEN ALS AMBIV ALENTES THEMA IN DER 
BILDENDEN KUNST 

lLNING, Hetnz 

Be1 einer Uberlegung. mit welchen Inhalten die Oarstel lung von Hiihlen 

in den versch1edenen Zettraiaen der aenschl1chen Kulturgeschichte in 

IusiWlmenhang gebracht w1rd, n:nt auf, da8 diese, aeist 11terarischen 

lnhalte ausgesprochen gegens:Uzlich sind. 

Oft war - oder ist - die erste Gedankenassoziation die HOhle als 

Eingang in eine Unter- oder Gegenwelt, Aufenthalt der Toten, des 

BOsen, oder todbringender Wesen. wie Zlall 8ehp1el der Orachen. Oazu 

karmt. daB i• Hittela eerraUII und Orient hi:shlen:O.n11che kUnstliche 

Gra.bkMDern wett verbreitet waren und - das sei zu dtesm Uberblick 

grunds:itzlich bemerkt - kalMI jeaand zwischen natiirlich entstandenen und 

kia'lstlichen HOhlen unterschied. So reichen beispie1swe1se Oarstel lungen 

dieses Theaenkreises van der Htihle de s gef~rlichen Polyphen.ls, auf 

grtechhchen Vasen, der Unterwelt 1n der Orpheussage - hl!'uf1g 1n 

der Kunst der Renaissance -. OrachenMShlen 1n Zusanaenhang ■lt Helden

sagen und He111genlegenden bis zu Yergangl1chke1tsdarstellungen der 

Ro .. ntik des 19.Jahrhunderts. Abb.1 

Abb.1 

Der Tod 1n einer Darstel'1ung des Ji.ingsten Gerichtes 
(Skizze nach e1ner Ikone, ..- 1500, VerkUndigungskathedrale, Moskau) 

Wenig beachtet, 1ber von grundslitzlicher Sytlbolik 1st die Oarstellung 

etner Hijhle ■it dem Schldel Adaas unter dea Kreuz Christi, besonders 

tn der Kunst der Orthodoxie. 

Gegensnz11ch duu wird eine Gebur-t "Im SchoB der Erde" schon in 

der Ant1ke als besonders und gOttlich aufgef&.Bt. So werden, Zia Be1-

spte1 Zeus und Heraes in Hohlen geboren. 

Bel den hiiuflgen Oarstellungen der Gebur-t Christi in Hohlen handelt 

es sich nicht e.infach ua die la Yorduen Orient llhlichG kiinstlichon. 

hl!hlenartigen SUlle, viel■ehr nennt ein apokryphes Evangel1U11 aus

drilcklich eine Hljhle 1ls Gebur-tsor-t. So findet sich in der Kunst der 

Ostk1rche das Weihnachtsgeschehen fast iaaer- in, oft sehr ornaaental 

st1_11s1erten HHhlen, wi.llrend in der ■1tteleuropli1schen Kunst Hi:Shle 

w,d Stall oft kOllbiniert erscheinen. Abb.2 

Abb.2 

Geburt Christ I 
(lkone, 16.Jh., Ausschnittl 
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Kontrlr s1nd Zia Be1sp1e1 auch d1e ·Grilnde fijr den Aufenthalt in Htshlen 

be1 vielen historischen und legendliren Personen. Hier steht das Stch

Yerbergen-aUssen des Verfolgten de,,
0 

sich frehri 111g aus geist1gen 

• Z\11 Beispiel re11gi0sen - GrUnden, - oft sogar gegen den ~unsch 

von Mitaenschen - erfolgten Slch-aus-der·Welt-Zuriickziehen gegenUber. 

Wieder e1n1ge 8e1sp1ele: i■ Al ten Testament fl 1ehen David vor Saul, 

Elias vor Ahab und Loth ■It se1nen Tdchtern bei11 Untergang Sodoos in 

Hohlen. Hohaaed versteckt sich auf der Flucht in e1ner Hi:Shle, ebenso 

wie viele verfolgten Christen. Abb. 3 

Hliuf1g 1st auch das Phant:aen. daB sich Henschen fre1wi111g von der 

Hektik der Welt abwenden, 1.11 sozusagen in der Gegenwelt der Hohle 

Ruhe und Geborgenheit zur Kllirung 1hres Weltbildes zu flnden. Nach 

Abb.J 

Der Prophet Elias in der HlShle 
(Wandllalerei in Gracanica, Seri>ien, Anfang 14.Jh.) 

den eingangs aufgezeigten landlaufigen Yorstellungen von der H&lle 

ats Aufenthaltsort des BtJsen. 1st das nicht inner ein leichtes Un.ter

fangen. So auB der he111ge Prokopius die Ol!nonen erst ■it dm Kreul 

aus der HlShle vertreiben, u■ sich in ihr betend n1ederzutassen und 

Bilder des hei11gen Hieronya.1s in einer Hi:Stlle, vOlf bHsen Wesen be-

Ustigt, sind besonders beliebt. 

Aus der groBen Zahl der in Hohlen dargestellten Hel11gen sel hier 

nur der heil ige Benedikt erw~nt,da dieser - durch Festellung der 

vattkanischen RitenkongrecJation - Schutzpatron der Hiihlenforscher 1st. 

Ole BegrUndung dieses Patronates ergibt s1ch daraus, da8 Benedikt, 

als Yater der abendUndischen Gelehrsllllkeit, in der Abgeschiedenhelt 

der Hohle von Subiaco die Grundlagen des lehrenden Monchbas erdadlte. Abb.4 

Abb.4 

Der hei11ge eenedlkt w1r,! In der Hl!hle von 
Subiaco von Ro■&nus ■1 t Brot versorgt. 
(Aus deta Codex 73 von ~.oote Cassino, 11.Jh.) 



Zwei weltere Grlinde, Kohlen darzustellen. stehen i• theaatischen 
Gegensat.1. Oas 1st zuerst ihre Verwendung als ausgesprochenes Betwerk 

zur Erzeugung etner von geisttgen Vorstellungen gestalteten r0111antischen 

Natur, gegeni.iber den seit der AufkUrung begtnnenden Versuchen, die 

PhanOflE!ne der Natur zu erforschen und bildlich zu doh•entieren. 

W~rend die Hlih1e als raaantische Beretchung von Szenen fast durch

gehend von der Renaissance bis zur e igentlichen Ro■antik 112 19.Jahr

hundert und daril>er hinaus inner w1eder erschetnt. begtnnen Versuche. 

Hohlen wissenschaftlich • it Httteln der Kunst darzustellen. gro8teils 

erst i■ 18.Jahrhundert. Obvohl diese Hohlendarstellungen von all 

den 11ythischen und aystischen Vorurtetlen des Yorhergesagten belastet 
sind. stellen sie vertvolle Ooln.aente der Wtssenschaftsgeschichte und 

oft hervorragende Kuntwerke dar. Erlangt doch gerade in den 11chtlosen 

Hi:ihlen die Fotografle erst spat, etwa zu Beginn des 20.Jahrhunderts 

etne Bedeutung auf dem Gebiete der Doktaentation. Bis dahin lag 

es ausschlie81ich in der Hand von Kilristlern, btldltche Oarstellungen 

Yon Hohlen in Fora von K.upfer- und Stahlstichen, lithographten und 

Holzstichen fi.ir die interessierte Al lgeaeinheit herzustellen. Eine 

unlibersehbare Zahl Yon Hohlendarstellungen i■ 19.Jahrhundert ist 

di! Folge. 

Oiese dret ge<Jensnz11chen Theaenkreise: 

Unten,elt und Aufmth1lt des Bijsen - Ort gijttlicher Geburt. 

Zuflucht vor Yerfolgung - fretw111iger Ri.ickzug aus getst1gen 
Grllnden, 

rcaantische Vorstellungswelt - Gegenstand naturforscheri
schen lnteresses 

741 

~ol lten Oenkaodel l se1n bei der Betrachtung von HH,-lendarste, lungen 

in der b11denden Kunst. 

( zur bildl 1chen Erl:luterung ca.SO Ohs 
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LA GROTTA DEI COCCI PRESSO NARNI (TR) - UMBRIA - ITALIA 

DE ANGU.IS, Marla cruuna - NINI. Roberto - ROSSI , Alberto 

La gres.ea.te relazione ~ sta!a prese:i!ata verbalmente ed in :iodo succinto 

il giorno tB/~/1989 in seno a.l x° Congresso Internaziocale di Speleolo

gia ,rvoltosi a Budapest tra il t)/0S/1989 ed il 20/08/1589. 

(;uando tu richiest o di parteci~a.:-e ai lavori · del. Cong::-eiuo e vec.ne pre·

:sea.tato U riasst:nto, era in prog:-a=..::a per l ' inizio dell ' ar.no 1989 u.no 

sca•o a.Lla Croti:a dei Cocci presso i;arni j lo slittarc del l.avoro per vari 

probl..em e ~li inconveniehti ir.corsi durante lo svol3ioento dell.a stesso 

~ ritardato la reda%ione del pr!!sente testo ed anche li!'!.itato 11 suo 

colit.e.mlto tecnico scientifico . 

La c:1.tta di Ha.mi si trova col?.:ca~3 so!)ra uno sperone roccioso che d.omi

na la stretta val.le dcl tiume iie:-a .!al.la spond.a sinistra . 

L'l.m!Jianto orizinario e attribu!!o •lalle f onti aali Umbri chc turono nco!! 

titti dai Romani nel 2=:3 a.C. i q_t:ali trastormarono la citta. in loro Co

lollia e auccessivamente in iiu.ni.cir,io. 

11 territorio circostante e ricco di testioonianze che contcri:ano la pre

senza. dell 'uomo sin da tempi r~-il~i. 

Tra queste testi.oon.ianze si col:.cca la Grotta oe,t.;etto di s ·:..-..:dio, s ituata 

in un atfioracento di calcarc ;.;assiccio del .l:ontc Santa Croce di fronte 

a Har:ni sulla riva destra del :;era. 

La cU.!ficoltA di acccssoJ pos9ibilc solo dopa una arraL1picata in parcte 

per c-irca trenta mctri , ha consec.t!.to fino agli anni cinquanta la conse!:_ 

vaz.i.one di quanto essa conteneva . 

ta sc.operta si deve ad un grup,!'0 di raeazzi di allora, persone oature og

gi, che spinti dalla passioue per l ' alpinismo scalarono la roccia c ii 1!! 

tilarono attraverso lo stretto i.ngresso. Tra la !)Olverc trovarono dei fr3.E! 

menti. di vasellame e intuendo la loro i?Dportanea avvisaroc.o !.a Soprinten

de.c.za. Archeologica e l'Ispettore Onorario di zona Prof . castellani . 

Gn sopralluogo congi.unto mise in evtdenz§ l ' impot-tan:a della Crotts che 

necessitava di uno studio ed llllD scavo approfondito e meticoloso. 

Ia: .-ttesa di tempi migliori e di tinan.Ziaoenti adeguati si pose in opera 

W1 C"&.DCel.l.b m.ata1lico per i..Clped!.re l.'ia,gresso ai mal.intenziocati. 

Purtroppo peT'O la notizia del rl!roV8.Q.ento si dit.tuse, il cancello tu d.1-

veLto e l.'interno della Crotta vem:.e letteralaente rivoltato e saccheg-

WTER:l\) .>ELLA GROTTA DUR/,Jff£ I RILIE\.I. SI HOTA AL CE?ITRO LA 

PROfONDA FOSSA SCAVATA DJ [ CLAlIDEST[:;J. 
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ruuine P, 688 

Rel 1978 U Gruppo Spelaologico ~ZEC UAB,_"I cichiat'lO l ' a'ttemione de!, 

la Sop.ci.ntendenza A.rcbeologica de:i.l. •Ucibria denuncia.r.do !o stato di 

coapleto abba~ono del.la cavitA che ficabe:ite nel !Hu~ 1589 ~ at~ 

ta ogr-,tto 41· Wl pr-'..mo scavo per cercare di salvare 11 se.lvabile. 

Impiantato 11 caatiere rra notevoll d.i!ticoltiL, dovu'te all.a zona 1,!! 

pervia e raggiun&ibile soltanto a pi-:di dopa cLTOCa )0 ::ii.:nlti di mar

cia, si ini:iarono a raccoeliere i tanti Crammenti di ceramic& sparsi 

lasciat:i dai cland.estird che avevano a~erto WlB pro!ocda tossa al ce.!! 

tro della saletta d't..neresso. 

Purtroppo anche 11. sag&fo di scavo stratigrsfico ClOS~rava l ' estrema 

fra.Q:!entazione d~i brani di terrer10 r~ti intatti ed evidenziava 

con mag&ior c!llarezza il note vole daru:?O subi to dal deposito archeol.2, 

gico. 

Pertanto il materiale raccolto non 8 altro cha 11 rit:.Uto dei preda

tori che _per lungo terupo hanno saccheggiato la Crotta dei Cocci. 

Con questo oateria1e e con quello traf\lgato, che in parte 8 stato re

cuperato grazie all 'i.BteressaC1ento di studiosi locall, possiamo rico

strulre- alcune delle tasi di occupazione ~na dell.a cavita, anche 9! 
lo s=tudio l! agll inizi e q_uindi lunge dall'essere completato. 

Alla stato attua.le dell& nostre conoscenza sembra c:he 11 mol!ll!!nto pi.it 

antic.o risal.ga all ' etk neolitica con un ' acpia caopionatura di vari t,! 

pi ceramcn. 
I t'rammenti ossei uca.ni ed elementi litici e di orname.nti tanno sup

porn la presenza 41 al.me.no una sepoltura: databile- al.l ' eta neolitica. 

La. trequentar:ione. della Qotta se1:1.bra non an.dare oltre la tase appen!. 

nica de1la me:.d.ia eta del bl!'Oll%O come tasticoniano alcuni tra.c.::eeti 4i 

ciotole carenate ad incision! d.ispos-te nelle ria.che. si.ntassi carat

teris.tiche. 

De A.ngelis ltaria Cristina 

Nini Roberto 

Ilossi ilber4;o 



LOS COLEOPTEROS CA VERNI COLAS DEL LEV ANTE ESPANOL. 
CONSIDERACIONES BIOGEOGRAFICAS 

&SCOLA, Oleguer 

fa den~inacidn de levante eepailol ha aido repetidamente utilizad.a 

por ESPANOL para designer la !?"anja costera mediternlnea de las 

proViJlcia.s de Ca.stell.6,VaJ.~ncia y ilacant que integra una de las 

zonas biospeleol6gica.s... de la "Z• del karst pen.insular en que se 

dividi6 la fauna coleopteroldgica de Espalla (ESPAilOL, 1958) ,Y en ell.a 

habitan insectos Q.ue en l.a.s ul.timas dticada,s se han revelado de un 

interlfs muy considerable .Esta nota es una introducci6n a un -~bajo 
que se presentarci en la "VI Sess16 Conjlmta d'E:ntomologia ICHN-SCII' 

que ha de tea.er lugar en Barcelona en Dictembre de 1989. 

El. prim.er coledptero troglobio conocido tue el Bath.ysci.inae 
S"Oelaeochlagys ehlersi Dieck:1 1870,de la Cova Jul.iana, en ilcoi 

(proVincia de ilacant)y,poeteriormente,uno de los prim.eros investiga.

dores que ee ocuparon con intensidad de la recolecci6n de tm.ma caver,.. 
nicola en esta zona !ue sin duda el Abate Breuil, quien en 1913 visit6 

una ~erosa eerie de cavidades en Alacant y Val~ncia. 
Durante todo este primer per!.odo esta franja 11 toral. poseia endeCU.S

-mos ib4riCos cemo e1 tr4quido !hal.assot>hil.us breuill Je"aimel, 1926 

(es;,ecie ..,:; pr6xima a _!h. lon,ncornis (Sturm,)) (ESPAilOL, 1965 b) 

(ESP.t.llOL, 1979) ,y todas las. especies conocidas del grupo meridional de 

.lnillochla:;,.vs (ESP.t.llOL, 1965 a) : A, b.leni Jesnnel, 1910 y A•~ 
Jeannel, 19)0,de la provincia de Uacant,A.tropicus A.beille, 1881,de 

Val~ncia,y !-moroderi C .Bollvar, 1924 y l·~ subtt,,mcatus Jeannel 

1930,de Castelld. 

Pero hay que esperu a ent-rar en la aegmida mitad del Siglo n para 

que Espaiiol centralice en el lauseu de Zoologi.a de Barcelona, un grupo 
de colaboradores que recolectBD interesant!simas especiea de 

col.edpteros cavern!col.a.:s y hanin d.o cote morgen l.eV31:ltino un.a do l.aB 

m4s notables zonas biospeleoldgicas de la Pen1nsul.a Ibtirica.Estos 

descubrimientos recientes se inician en 1965 en que NEBOT y !ilA.B.TELL, 

del Gni.p &sj)eleolOgic Ped.ra!orca ( de Barcelona) llevan al lllseo de 

Zoolog!a el que ser!a el tipo de I.ldobates neboti Espaiiol,nuevo 

g4nero 1 nneva especie de tm"Dryptidae aberrente 1de mu.y discutible 

colocaci6n en cualguiera de las secciones en gue dicha familia est4 

ac~ente renartida1 tipo guizA de una nueva d1Vis16n de la cri.sma" 

(ESPAflOL, 1966 a,Pa&• 77); este insecto se ha revelada de ,ma considerabl 
rareza puesto que en l a l.ocalidad t!pic&: A.venc de Seren&e (Cabanes, 

provincia de Castell.6) se rocolect6 ol tipoel 23-IX-65,un sogundo ejeo 
plar el 14-XI-65 Allroux et Nebot leg.,y un tercero el IV-66 ,Nebot leg. 

pese a una buena serie de visitas a la cavidad. con la fi.D.alidad expreE 

de recoger este extraord.inario insect0jD0 obstante el inter.Sa desper

tado por 41, por lo menos ha dado coco resultado la captura de un 

cuarto ejemplar en el Avenc de l'Indi (Orpesa) el 6-IV-69,Comas leg. 

y \Ill quinto y ,Utimo ejemplar mucho mas apartado de la zona de Cabanes 

y Orpesa: la cova dels Encenal.ls,29-VII-74,D.i!omero leg. {ESPAilOL, 1979 

cerca del pueblo de Sant A1ateu,en la par-te septentriona.l de 1a 

provincia de Castell.d,casi l.indando con la de Tarragon&. 

Postertol"Qente ,en 1971 un equ.ipo de arq_ue6logos vinculados al ~eo de 

Zoolog!a,fort:iado al.rededor de 1.Marti-Jusmet Y' R.Vifl,as,descubre tm 

interesante ~ en la poblacidn de Coves de Vinroml, en el norte 

de la provtncia de CasteU6: S!leleoty;phlus jusmeti Espailol, 1974 ,Y en 

la seg,.mda· vi.si ta, en la Q..Ue participa Espai\ol., recolectan a.iec.4s otro 

piteresant!sii:,o Anillini: Iberanillus ~ Espanol, 1974 gen. et sp, 

nov.Tanto ~.j~:neti como I•~ fueron capturados posteriormente 
en la parte septe::itrional de la prov1.ncia de C8.Stell6, en la cova dels 

E:ncenal..ls por Bellis et Bibera.Tambicfn en la segunda prospecci6n al 
aveoc Serene;e se recolect6 otro Anillini: Soeleotyphlus ~ ::spa.no: 

1966 (ESPAiiOL, 1966 a) • 

CATOPIDAL 3A1'h,SCIWAE 

t-:t:tt:u'!t!vs:x:n;,-JDCXXXqri■txfttttir@tµ:Sil;yq;JC 

Respecto a los Cato"Oidae y particularmente a los Bat&sciinae los 

hall.8.Z8os de noTidades se inician precisamente en la priclera Visita a 

Castelld realizada en Abril de 1965 por F.Espaiiol,L.Au.roux,I.Con.zalez 
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y P ,Pablos bajo el patrocinio del Leboratorio de Zoologia de la 

Universidad de 3arcelona y el Lhseo de Zoolog:{a, en distintos relieves 

q,ue accidentan el N de la provincia de Val~ncia y el S de la de Cas-

tell6 .~te ella se descubri6 una nueva especie: Anillochla:nys 

aurou.xi Espai!. (ESP.Ulcr., 1965 c) cuyas l ocalidades tipica.s son la cova 

~llr: y ta.:ibUn 1a· cova Bartolo (Serra d'Espadsn,iln) 18-IV-65 
Espa.iiol~·A.uroUX. et Gom.alez .leg • • Posterior:nent-e la. especie ae ha reve

l.ado de una distribJ.cidn notable, presenta caracteres morfol6gicos con 

considerable variacidn( entre ellos la notable variacidn del. ensancha

miento de los protarsos mascul.inos) por lo que pareceri'.a interesante 

una revisidn de todas las po blaciones conocidas. 
E1 segundo descubrimiento de Anillochlagys bXrl en la zona lo efectu 

I.Gonsalez en el macizo del llontsil,en la prOvincia de farragona, 

1.nmediatamente al. S del r!o Ebro y en una de las cavidades visi tlld,aa, 
la cova Bonica,no lejos de la cum.bra del macizo se localiz.6 

.Anillochlag.y• ur5ellesi Espai!, (ESPAilOL, 1965 a) .El gfoero .t.nillochls.-

- mys se ha vis to increaentado con otra.s dos nuevas especies: 
.t..avariae Cocas(COllAS 1977) de diversa.s cavidades de lo• alrededores 

de Barx (VaHncia) y tambUn A,cullelli La&ar (L.t.GAR,1975) de la cova 

smta en la vecindad del puebl.o de Serra d 'En Calcran,ha.cia el N de 

la provincia de Castell6 , en una zona en 1a que no se conoc!an Bathys

ciinaeispeledlogos de ilcoi, colaboradores del J..useu de Zool.ogia,descu• 

~una especie perteneciente a UD nuevo glnero de Bath.ysciinae ,del 

grupo de AnillochlSWs: fyph].ochlws ~ Zspai!, (ESP.t.ilOL, 1975); 

el gl!nero se veria. increw,"!:ntado con su aegunda especie: !•~ Comt 

(COWS, 1978) ,dol .t.venc del CaJ.doro (Al.acant). 

PSELAP!UDAE. 

En .su monograf!a a del pselll!idos cavern!colas de Espada Besuchat sa 

ocupa c.:.e totlas las especies de esta zona (BESUCHET, 1974). 

Tycho.,ythinus ~ Besuchet, 1974: c.ova Oscura.(Adzaneta, prov .Caste 

ll.6)Gonzalez1 A.valo et Espaiiol leg. 

!• estianoli Besuchet , 1974: A.venc Serenge(Cabanes,Castelld) 

· !• ~ Besuchet, 1974 : A.venc dal Sal.any (Ports de Caro,prov.Tan-ago 

na), 

CURCULIONIDAE, 
Desde que Espaiio1 describid Troglorrhrnchu.s torressalai n.ap.,en 1945 

no se produjeron n.uevas aportaciones sobre el conocu:dento d.e estos 

cole6pteros t~a....-acterlsticos de nuestra fcuna h.ipogea,ha.sta qua en 

1976 E.Vives describi6 la nueva rorma Troglorrh,Ynchus torressalai 
es1Jagnoli Viv. ,que se conoce de tres cartdades: A.vane Serenge,A.venc 

d 'En Soria. ( cercana a l.a anterior) y la Cova Q8 l' lliga, en Cervera del 

llaestre (VIVES, 1975/76) .Poco desp.1~s Espanol describid otra espoc1e 

de vaiincia: T.avariae Espail. de la Cova de l'IJllal (Pinet) 

(ESP.t.ilOL'. .1978), 

E1 descubricl.ento de la nueva especie Anillochla.m:s aurouxi Espaii. 

permitid {ESPASOL, 1965 a) dividir laa !on:,as conocidas del gfoero, 
escaJ.onadas desde el Cabo la Nao (Al.acrmt) ha.sta el do Creus (Girona), 

en dos grupos de especies,el catallm. y el valenciano,separados ambos 

po::- la depresidn del Ebro (ESP.t.llOL, 1965 a) y actual,:iente Anillochlag,, 

urgellesi pa:ece ser la uni.ca excepcidn ya q_ue gracias al estudio de: 

saco interno del edea&o,realizado por Comas,parece del ill'UPO de 
.lnillocbla.,ys (Paranillochla.,ys) cataJ.onicus J eannol, pese a haJ.larse 

aJ. s del Ebro, mmque lindando con dl, 

Mota final.: 

Esta trabajo se publicar.1 con ma_yor extensiC:.a. y detal.la eD. la 

•vi Sessid Conjunta d'Entomologia ICHN-SCL",que tandr.1 luga.r en 

Barcelona, en Diciecibre 1989. 
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EVOLUTION OF UNDERGROUND KARST SYSTEMS IN THE UMBRIA MARCHE 
APENNINES IN CENTRAL IT ALY 

GA.LDENZI. sanelro - MENICHETTI, Marco 

Alatr•ct 
Iaport•nt underground ku·st SytitNs occur in the U&bri• "•rche•n 

Ap•nnines. The aotit i.sc:iorh1nt ue loc•l izltd in the Monte Cucco u•• •nd ln 
the FuHHi Gorqr. Both h•v• • devetop .. f\t of over JO ka in the lower 
liHitiic c•rbon•t• b•nk •nd pr•s.ent -..ny co-..on feAhires. The prHiU'ICe of 
l•rqa deposih of sulph•t• <Jpel.athNls •nd the structurill position of the 
c•v•s p•r•it to d•fin. • strong influ■nce on the s.pel.ogenesis of the rise 
of deep w•ters , rich in sulph,1tes. The '1. Cucco C•ves ue fossil •nd develop 
•t .tiout 600 • •bove the region•l M•t•r hble level, MherH,s the Fr•H,tiSi 
c•ves ue in put •ctiv• •nd soae q•lleries develop •t the leYel of the 
river , wh•r• diffuent springs of juvenile w•ter ue loc•ted, 1111ith 
q1t0ch••ic.t ChilUCters of .ulphilteS ilnd chloride. 

The coaaon fe•tures of the c•ves per-•i t to suppose th•t "· Cucco 
r-s,rHents • foni l st.lge of Fr•s•ssi •riHt Nhere the speleogenetic 
MChilnisas, rel•te<t to the rises of hydrotherad Nilhr, •r11 still •ctive. 

L INTROOU:TION 
The CilVIH in the N.Cucco ilnd Frilsilssi Gorge rll1)resent the lill"gest 

unduground hrst syste•s in the Centrd Apennines of ltdy. Their total 
developaent is of over 60 k• •nd the tNO •reils •re si tu•ted .t •bout 20 k• 
of dishnce. (Flg. l l 

The c•ves •re wttll knoNn since • lot of ye1rs ilnd for both •re•s •re 
ilvilil.r.ble ilCCurilite •~s ilnd .arphologic.r.l surveys «SALVATORI, 1973; 
EIOCCHJNl I, CQ..TORTI, 19'79), studies on the- undarground -«,rphology t80COHNI 
&. CCLTORTJ 1978; GALDENZI , 1987; t£NJO£TTJ 1997>, on superflchl ilnd 
underground hydrogtology t l"IENJCJETTJ 1985, 1988; SJGHIMlLFI , 1988; TA2ICLI 
et Al., 1988l .and on the speleotheas <BERTOl.ANI et Al., 1977; FORTI et Al., 
t989l. The kust systeas of the '1.Cucco .and of the Fr&susl Gorge ill"e very 
.:oaple11 •nd their underground aiGrphology is cle•rly different: in '1 . Cucc:o 

J 
ffl 

Fig. 1 - Position of l'lont■ Cucco .area UC) ilnd Fr.r.ussi Gorge 
<FGl in Centrill I taly 

vuticill develop•nts Nith vertic•I pitches •nd inclin•tll'd g•lleries •r• 
pr.-,•lent; in Fr,1ussi, lnsteild, the c•ves aostly develop in •n horizont•l 
NilY . Accur•te observiltion.; of so-. underground aorphologies .and the study 
of speleothMs have Cilrrill'd out SON gerwtic ilNlogi~ between these two 
kilrst syst .. s. 

Z. GEOLOGY 

2.1. Li tho logy 
The '1.Cucco •nd fr•s•ssi k&rst systMs developll'd in Lower liilssic 

C•rboNte b1nk , .. ith • thickness of over 900 •· The li•storw is very pure 
.. 1th sediMnhry f,acies of packstone and gralnstone in cyclotheaic 
sequence, Ni th • thickness of 4-5 •· • The 1 t .. s tone presents • very high 
syngenetic porositv and• _,.II developltd rwt..ark of fr•ctures. The pria.ry 
porosity hils had • strong influence on the NlbryoNl genesis of the kilrst. 

The L.ll•ssic ci1rb0Nt1t ovarllrs •n Upper Tri.r.ssic s~u•nc• of 
,1nydrites, gypsua •nd dolo•ites, thick over 1800 • •nd underlies • thin 
level of •icritic •nd nodul•r u .. stone, interbltdded Nith a.rls •nd • thick 
level of Lower Cret..c.eau• u .. -.tane. Thh -.tratigr1,phic

0 

sequence foras •n 
iaportJnt hrst level ilnd it is deliait•tltd by iln .cqulclude of Mrls ilnd 
■..rl lieestone of t he Niddle Crehceaus. 
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Aiusunto 
Nel l 'Appennino: Wlbro-auchigi.r.no esistono i,iporhnti slste•i c.r.rsici 

sotternnet. 1 ptu• gr•ndi sono loc•lhuti nell'ue• di '1.Cucco • nell• 
Gob di Fr•Hssi. Entuabi si sviluppilno per oltre 30 ka. ,wgll str.r.ti di un 
Cillc•re del Liass inferiore • presentilno .alt• car•tteristiche coauni. L• 
prHrnz• di luqhi dRS)ostti di s peleoteai solfiltici • 1• poslzione 
struttur•l• del le grotte p•r•ttono di definire uN forte influenz• net l• 
taro genesl dil pilrte di ilCQUR ricch• in solfilti. Le Grott• di '1.Cucco sono 
in genttre fossili • si sviluppilno ii clrc• 600 • sopr• l 'attu•le livello di 
bHe regloNle. A Frunsi .tcune gilllerie sono •ncor• attlve • p•rti delle 
grotte sl svilupp•no pochi •tri sopra t • •lveo del fiu.. , dove sono 
localizute illcune sorgenti di ilCque con c•r•tteristiche geochi■iche 

sol fato-clorur•te. 
Le c•ratteristiche coaunl dei diversi sistNi c.1rsici peraettono di 

supporre che '1.Cucco r•ppresenh lo s tadia fossile di Fr.1s•ssi, dove i 
aecc•nlsai spelogerwtici legatl •11• riulit• di .cque solfato-clorur•te 
sono ilncor• ilittivi. 

·2.2. Tectonic wtting 
The Uabrh-f'lilrch• Apennines •n ii fold-.1nd-thrust belt, verging NE ilnd 

developing fro• the Upper Niocene. 
Both kilrst systeas .are situ•ted in the .. ternal p•rt of •nticlll"W'S, 

clow to the .. s ter tr•nspressive hult, orienUted H-S. 
'1.Cucco foras • gent ly foldltd aonoclinttt Nith th• hinge orientiltll'd 

Nl30 •nd the bll'dding dipping SW 20--40 degrll'ltS. The Hst side is cut by a 
dextnl tr•nspressive N-S f•ult •nd sinistrai E-W • ...._ny other fr•ctures, 
such H joints, •r• developing with• NE-SW trend. 

The Fr•sHsi •re• is in the ext•rn&l liab of ,1n ilnticli!W Nith NloO 
orlanhted ues, verging r.E. The hrst syst" is •xtended in the hinge 
zorw, ..tler• the bedding is subhorizont•l. Here •re •lso Nell developll'd N-S 
deatr•l •nd E-W sinhtr•l trilnspressive f•ults. Coniug•te sets of fr•cturH 
orlentiltll'd NI-SE •nd jointing in direction NE-SW •r• evident in the sc•rps 
of tM gorge ,1nd in the underground p•suges of the c•ves. 

In •l l the c.vH of the .ren the fruture net..ark has leild the 
developaent of the hrst. In particuhr the N-S hults ue rel•ted to the 
Nin gillh•ries •nd p•suges •nd control the aorphology of the luger 
underground p•ss•9•s. The E-W hult •lso influences the 11anogiorno
Fr•sHs1 systN •nd the superficlill hydrograc,hic netNOrk. 

3.KAAST 
The superfici•l hrst is very poor •nd li■ihted to the perpendicul•r 

SYrhce of the bedding plane with sa•ll kilrren. In the '1.Cucco area there 
•r• ~11 sinkholH •nd gorges • 

The unde rground k,1rst is rich Nith aore th•n 50 known c•ves in the 
'1.Cucco •re.I ilnd 100 in the Fr•s•ssi •re•. 

3.1. Nonte Cucco 
It ts possible to d istinguiVI two Nin systfltS: •n ••tended dry 

systN, ,dth hrge pns•g•s •nd tunnels , •nd • ... t syst .. , still •ctive, 
Mith NrrON pus•g•s IFiQ.2>. 

Tbe .. in c•vts ill"• fossil; '"La Groth'" in the Eut side of the •r••• 
h•s over 2h ka of length •nd a totill depth of 91t8 •· It consists or---T•rge 
QalleriH ilt different depths fora.d inside str•tigr.q,hic t •vel s •t high 
priury porosity ilnd connect.cl by pltchn •nd Vlilf_ts. This aorphology is 
const,1nt until 300 • of d-s,th, Mhere there •re several sh•fts highff than 
100 ■, ..tllch reilCh th• ... ter t &b l • levels. 

Th• aorphology of large tunnel puuges is controlled by joints .and 
faults •nd the floor ls covered by cl•stic Mterl•ls; the ~•leoth... •re 
scar ce. In the lower levels the IMinated cl•y sll'dlNnts •r• predo■iNnt. 
Th.y infil 1 the gd ler y •lth • thlclcne,ss of 2 • and •re •ssoci•tll'd in f ... 
pl.ce Ni th gypsua deposits. 

n.. other i ■portant c•v• of N.Cucco •re• is that of Faggeto Tondo in 
the ... st side of the l90unt•in •nd it hHn"t .any connection .. ith •L• 
Groth•. This c•v• ls loc•ted under a thin iaperHabl• level for • tohl 
dep th of 300 • •nd a l ength of 3 ka, .. i th phreatic 9,11 lerin, p•ral lei to 
the stratiflc•tton. In the upp•r pilrt, the pnuges •re infi119'd by gypsuai 
speleoth~ <FORTI et •1. 1989) Ni th • tohl vol..,.. of ovier 1000 cUlbic 
•tffs and Nny other airwralintions • 

Sa.all underground CilVfl with a depth •nd • length of OV1tr 100 a are to 
be found in the e•st side of th• hrst •re•; in puticuhr, the .ctive 
systM dev.lops on the .. tn fr•cture 1 i••Uons of the N-5 hul t systMS. 

The ChNiCill ch•r•cters of kilrSt ... tffS are .. inly CilrboNte Ni th 10 .. 
enrlct.....nt of sulphate, claw to the ... ter hbl•. The '4'1ole hrst systea 
dr•ins through Scire• Sf>rlnq • 

There uen• t •ny dat•tions on the speleothMS •nd the chronolo9ic•I 
evolution of the underground ltirst c•n b• postul•ted coap.r.rlng th• ext ffnal 
evolution of the superfichl hydrogr&phy. The '1.Cucco kust is not oldH" 
than the Pl•istocene, •nd the l.r.st •ctive period could be sltU&ted in the 
lo\Jra . 

3.2. The Fr•snsi Gorge 
TM S.ntino streu crosns the Fr•ussi 6oroe f r o• ""t to Ust, 14'\«e 

there &re aon than 100 cavn. The aost iaportlnt •re situated at sh 
different ili tiaetric levels il.bove the hlweq in the e•stffn p•rt of the 
•re•, fro• th• hinge to the reverse side of the •ntlcli• IFig 3J. 

The Groth del tleuogiorno - Grotta di fr•ussl is • p•ss•g• sy•t
-tth prev•lent subhorlzont•l gillleries, situiltll'd in the left side of the 
gorge, Nith • length of over 3.:S k• •nd • tohl depth of 160 • • It is 
costitutll'd by fossil •nd incliNted tunnels. par•llel to the stratification 
connec t ed by sh•fts, in corrispondence of fncture •llineilA9nts with E-W 
•nd NE-5'1 trends. 



Schematic section through the M.Cucco underground karst system 

Umbro-Marchean Apennines (Central Italy) 

t.,,======='°· 

Fig. 2 - Sch...,tic sKtion throuQh The ftonte Cucco undl'rqround 
kust syst" in tr,e Uabro-l'W.rChHn Apenni nes in Centr•l 
IUly. 

fhe underground kust systea o f . "•V•laontagna in the ric;ht side of the 
vdley is f or-.<S by Groth del Fiu-. - Groth Gunde del Vento - Buco 
C<1ttiva and other ■inor c aves. 9uco C.ttivo isn't conrwctl'd t1ith the 
othus. but fro• the g1N>logical point of vie- they c an be considerR-d put 
o f the s._.. syst .... There ue only lapractic.&ble p•sHges, c losed by -.ad 
and li-.tona flow. Thr, extend for ovff 30 k■ • ith ~bhorizonhl 
galleries and pasHqes at different levels, conr-.ct.-d 111itt\ the qerw-ral 
evolution of the tal.-g of the S.ntino strH■ lCATTUTO, 1976; BOCOUNl L • 
CCLTORTI, 1979; C<l..TCRTI a. GAU>Etal, 1982J. The lo'4r Urst levels ci1n be 
considered still •ctlve .rid rehte-d to the sulphur-le 111,ter- hble evolution, 
controlled by hydroNtric v•ri•tions of th• S.ntiro stre1.•. The Min lc1irst 
l•vels •re fossil 11ith v•r-y l•rCJ• roo■s •nd CJillledes as the Abisso Ancon• 
with ii to till vol ua. of over- l •I lion o f cubi c aeters • nd very rich o f pur-• 
c1-rbon1-te speleothNs. Th• chronologicill --•sur....-its c1.r-ril'd out on so .. 
stalag•i tes give an •g• rang• fro• 190.000 ye•rs to the present d.ay 
ITADDEl.CCI 1 19871. 

Th• chi■isa of the ■i,....,.•I izfll Milter table ls prev1i lently contr-olled 
by sodiua •nd cloride ioM •nd s11eond1i.ry by the sul phur, such t.u lph•t • ilnd 
s.u lphuric ions CSIGHINO...FI, 19881 TAZZJCI..I e t Al. 19891. 

4 . SPELEOTIUtS AND "IPERALIZATION 
Both lcar-st systHs prHent a.any co..an types of spelwot1,e••• 

■lner.al iutions u"ld s.C,l Nnh. 
The Min type of sedi•nts 1ir-e cl•stic Mteriil l s : fr•gaents, shbs of 

bl'drodcs •nd dl'brh , H the result of the collAps of the rocks i n the 
u ndffgr-ound opening, c.ause-d by tension s tr-Hs. This procns, guidl'd by 
tectonic feiltur-H, contrails the 110r-phology of t he luge roo■s in N.Cucc.> 
•nd Fr•s•ssi Cilvff. 

The other co.won type of spel .-oth..., .are the _Clily ■inerals , very 
dtffus.ed I n the ... Cucco c•ve, 1ifter 300 • of depth. They .are broMn cl•y, 
■-inly illitic Mith HSOCiilted aontaorillonite. I n the Groth de l fiuae 1ire 
preunt j1rosite ilnd halloysih CBERTOLAHI at Al., l'n61, HSOCiilted Mi th 
S4.1 lph•t• deposits. 

The cubomite speleoth"s •r., very develop.ct in th• fruHsi caves, 
.. inl y as big stillag■itn, in so- CH,H hiqh ov•r 10 •• 11ith ii dhNter of 
• few - t .rs. C•lc•reous -,orwilk de-posits ue also diffused in so■- l•vels 
~ Pl.Cucco •nd F'•og•to Tonda C•vH, and in • long flooded CJll l •ry in the 
Buco C1ttivo in Fr1s.assi. 

Sulph•t• de,posi t s in Pl.Cucco ue a.inl y preHnt in F•q9et o Tonda 
cavn, •• aicrocrishll ine blocks of qyps.u• t h•t in so .. c•ses coapletely 
infi ll the gallery. He-re ther.- ue • l so other ■irwrals Ilk., cele-sttna and 
barlt• CFMTJ et Al. 19891. In th• Cilv.,s of N.Cucco there ire onl y saall 
outcr ops, prob.ably due to the solvent action of the pffcol ation ~ter .• 

In the frilHSSi u .. the kllph•te dt'POSits • re very diffused, 
.-ci•lly close to the ■ineralitl'd Milter t•ble . Here it h possible to 
obs•r-ve t~ f or-.tton on t hrt calcare-ous '"' h of the c•ves of 9ypsua a s 
s elenitic or ■icrocryst•lline f ores. I n the Groth de l Fi~ - Groth 
Grinde del V•nto th•Y ••ist in de-posits of aver 1000 cubic .. t•rs •• 
■icrocrlstilllhw for■s •nd ,H Hlenittc crystals inside s.di-.nts of Chim 
clily deposits , prob•bly foraed In the vadoH pluse. The gypsua ls •lso 
prffent •s • rro.-d cone • flo.-rs and aoonai I t foras. 

Ninerilliutions in the kilr s t host rock of N.Cucco .are r.-presentl'd by 
fluorite, fluor&p•tite •nd dolo■it• in veiM ilnd Jent s. In Fr1ussi •r• 
known dolo■lt• lents in the Calcar• Nilssicc:io f• •• 

~- E\111.UTION OF THE KARST SYSTOIS 
In th• U■bri• l'lilrch• Apenni~ thffe is ii di~roportion bet...-.n the 

subhor izont•l lcarst le...-ls and the verticill ones. The l•rger deve looaent of 
subhoriront1i l Qillleri•s 1t diff•rent •ltiaetric levels. c1n n.-ver be 
related to th• 1fflux In the trer-st Nssif of th• e•ternal streuis. 
Oth•rwiw th• loM disc•rqe of the 59rings •round the c•rbonate .. ssifs 
doesn•t justif-, th• present l•rge k,ust voluaa • 

In the fr•utsi •r•• the effKl of th• ■inar•llzed M•ter, tohich h.as • 
stroOQ spe,leogenetic 1ction Mith sulphuric gn •nd Milter. is clHr-ly 
evident. Nilny A. CCHCl'PVt1975; FmTI et 11, 19891 have described the 
iapor-hnt aorphog•r-..hc r•.action, conne-c:ted Mi th the oddation of ~utfurlc 
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gH in vildose 1re1. The Nin 1ction here is phr.,•tic : in the upper 
phre•tic l•vel in thl! tr-ilnsition bound• ry bet...-.n the riducent •nd th• 
odd1nt zona, t he sulphuric rKox re•clions .are the -.in agent s of 
corrosion c ~, t9b8 ; GALOENZt, 19871 • 

~ 

Fig. J - Speleolo9ic1il N9 of the ,-·,.•ussi Gorge in th• Central ApenniMs -
I t1ly. a: c•v~ dev•loped under 3,.0 • o.5.I.; b : caves deve lop.a 
1bove 340 • o.s.l.; c: laper■e•ble Foraations; d: sulphuric 
sprlnqs; e: CIVH entr•nc•; le: enhr9ed are•; j: Lo.-r cretaceou 
••rls; M: I 1aestone outcrop. 



The •fflu1t o f ■eteoric w•ter , f' ich 1n o.cygen, •uing with rising 
G1ner•lited wi1ter, i1ccen t ui1 tes this i1c tion, i1s one ci1n see in thit fl ooded 
gillleries. lnf•ct, one recognizes eorpt-.~log1ci1 l vui•tions , with li1rger 
u nderground passi19es, in corrispondence o f the iaper•e•ble s t r i1tigrafic 
cover, ..,hi ch concentri1tes the afflu.c of vaaose percohnt wi1ter inside the 
c•rboni1te • assif. As it is possible to obser•,e now, thl' ·•1neralitl!'d w•ters 
i1re t "le ••in responsible i19ents o f l:arst Qer,.es1s ln the Fr•sassi are,1 with 
production of 9ypsu111 deposits and t he typical .arphology of the 9111 l eries 
(fig 4 i . 

b==_...••• 

M. Cucca 
Faggeto Tondo cave 

-

/~b==-.... - .... ·~:.?f'. 
./ •~~ IUJ~ • • 

- 1/. 

C . : 

r.21 ~ ..;;;;-.. 
-~ u .. , .......... , .,,,_ o ....... ., .... .. 

Fig. It - Si■ihr underground ,aorphologies and gypswt deposits in 
n.Cucco •nd Fri1s.1,sst c•vn - note the different sci1le - • 
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The t1.Cucco 11:ust ci1n pri1ctical ly be considered fossi 1, but the gypsua 
.ar-d fluoro,1pa!1!e d~osits i1nd ••ny underground .arphologi1ts (fig. 41 le•d 
to recognize th•t in this i1rei1, too, the •ilin ki1rstogenetic agent wi•s the 
~1neral ized s ulpt,unc "'•t•r. 

Gen•r•I Jy ore cor,s1ders th•t k,ust vnesis i s the r-esul t of the action 
of • process, ..,h,ch oroo•q•tes fro• the extern•I to th• intern.al host rock. 
The genetic .agel'lt :f ~he kars t - the i19gressive wi;ater - eaves fro• an input 
to ,1n output zciie ! ~rough t he rock ■,HS - 1 i■vstoM - . 

The void d1strit:ution in the c•ves of th• u.bri•-N•rche Apennines 
shows th•t the it,1rst pheno••non aoves fro■ the intern;al rock a ass to the 
e1:terni1l, due to the strong effect of the sulphuric wi1ter •s speleogenetic 
i19ent. 

This ■iner•liad water can b• correlilted with circulation patterns in 
open convective circu1ts , involving tr i •ssic ev•porltic for■ations dong 
the .s.ain transpr-ess1ve fl-5 f•ult • 

The •ge •n.:S the developaent of the karst i s vuy recent •nd rapid .and 
reli1tRd both for N.Cucco ilnd Fr•s•ssi are• with the Upper Pleistocenic 
evolution of the superfici•I hydrogr•phy in Centr•l Apennines. 
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HYDROGEOLOGY OF M.CUCCO KARST SYSTEM IN CENTRAL IT ALY 

MENICHETTJ, Marco 

ABSTRACT 
Unduqround k•rst systNs •r• devalopinq for over 30 k• in the J. 7 kaq 

of th• hydroq.oJoqic•I bnin of Scire• Spdnq. 
(ha tr•cinq tests in the c•~ riv■rs, c•rriad out in u,e l•st 15 

v••rs, h•v• per•ttt.-d to rKDQnize the hydroqeoloqic•l interconne.llions of 
the different ,1,re•s of the Scire• b•sin. Four qu,1,ntit•tiv• truinq tests 
q•v• infor .. ttons •bout the hydrodyna.aics of floN r-..twork. 

The •n•lvsis of th• hydroqr••s of the Sprinq clH,rlv sno-s so
rKession curvH .um peraits to c•lcuhte the r,1,tio of the infi ltr•tton of 
... t..-· retention in the se•so~l •nd •nnud w.ter b•l•nc:•. 

The physic1il cheaistry ch•r•cter of the N•l•r in the SorinQ •nd in the 
c•v•s ~ '-U.Qht ..,.,..l•U.of\5 Ln U\e c.hi•i~ of the w.ater durino the 
se•sons • Genar•lly this w•ter c•n be cansid•red • typic.it l i.-c&rboMte 
Nith lDM •nrichaent of sulph,1te in the watu tabl• lev•l. 

All th• hydroqe-olaqac•l dates contribute ta define th• hvdrodv~ic 
beh•vlour of the Sprinq, Nhich h controllad by • hrstic dr.liNqe in th• 
tr,1nsfer i:one •nd by • twtNOrk of fr•ctur• in the ... ter hble zone 

l. lNTRODUCT JON 
Th• 11.Cucco con.ists of • ... 11 d•fined aount.iin chain, situ.ted in th• 

C•ntnl Apenines. Th• karst is htqhly d~eloped with aor• th•n 50 known 
c.aves lonq•r thi1.n 30 k• And Nith • de1)th of 91t8 • Cfiq. 2). The Jut 30 
ye,1rs of ••plor,1tions •nd aaopinq of •11 the ci1.v•• qiv• ••nv inforNtlons 
on th• underaround natwork •nd on their rel.ationship Mi th th• hvdroqeoloay 
of th• hrs tic u•• CSALVATORI f •• 1973L At th• pres•nt d•v th• N.Cucco 
und•raraund syst" repre-Hnts one of the aost .,..11 knoMn 11,rsts in I ta.Iv, 
wh•re .. ny studies of qe-oloqy, speleoq■nesis, c•v• •iner-•ls •nd sc:iechl tv 
hydroaeology hav• been .. ecutltd tSALYATORI, 1974l nENIO£Tl1 1987, FORTI 
1tt Al. l989L 

Th• •ltitude of the ■dn pea.It is 1500 ■ .and th• v•ll•ys i1.round •re .it 
~ • Abov• sea l.v1tl. The v.,qet.ation is distributed in altitudiMl strips, 
sho1dnq MOOdS Mith cadUCNS ••• .,,... until 900-1000 •• beach ..oods until 1300 
• •nd qr,1ssl•nd Minly Mith ••rophi l plAnts. The rock outcroos only in 
li■ttated .ir•as •nd clos• to th• step cllffs. 

RIASSLNTD 
,._i J.7 k■q d•I buino idro9eolo9ico dell,1. Sorqente Scire.a, si svilu.p

p.ano s.ist.al c,1rsici sott•rr•nei p•r oltre 30 k:• • Color•tioni esequit• su 
con,i d' ,1cqua sott•rr•nal neql i ult i■ i 15 ,1nni hi1nno per■esso di d•finir• 
l• connessioni idrogeologiche tr.a diversi punti del bacino. Ou,1ttro 
coloruioni qu•ntihtive ha.nno fornito infor .. i:ioni ~ult. idrodin.alc• del
i. r•t• di flusso sott•rr•neo- L'•Nlisi deqli ldroqr•-i delh sorqente h.a 
p•r~so di riconascere delle curve di reces5 ione , c•lcol.r• ii coeffi
cient• di •s•uri-nto • il bil•ncio idroqeoloqico i1.nnui1le. 

L• cu•tt•ristich• chi■ico-fisiche dell'acqu• nelh sorq•nte • .-..Ila 
qrotta aostr•no ptccote' vart.zioni st•aion,11i. L'•cqu• puo• ess•r• consid.
r•t• uM tipac• i1cqua c,1rsica c•rbonatica con un debole urlcchi■ento ln 
solhti in prossi■th' dell• i:on,a. fr•atic•. 

Tutti i dil.ti idroqeoloqici pereettono di definire ii coaport-■-nto 
idrodiO,lllllco d•l1" sorqent•, ch••• controll.ato da un dreNqqio di tipo 
c,1.rsico nell• i:ona di trasf•ri-nto • da una r•h di frattur• nell• i:on• 

frHtica. 

2. 1£TE0R(UlGY 
The cJi .. t• of the .are• includH teeper,ate sub-continental reqi- in 

the .. in v•ll•y and • typicAl Ap•nninic continanhl reqi- in the aounhin 
chain • 

Th• ill'V'Llill •v•r•Q• teep• r•tur• is ll'C in the v•ll•v •nd 6' C in the 
,1reH over 1'900 ■ a.s.l. UIENJCHETTJ 198BL Th1t rainf,111 vo1ries Mith an 
avff•Q• unqe of 900 to 1400 -/y in th• v•I ley •nd 1900 M/y on th• 

aountain, 
Th• r.ains •r• toe.ally very influ•nced by th• qeographical position of 

the side of th• aounhin .and the ■i1.in stor•s coN fro■ th• Adriatic sea. 
The oroqraphic position of 11.Cucco ,1nd the divide line bet.-en the Adriatic 
•nd the Ttrranian sea char,1.cteriz• tMO different rainfall ritqiMs, hiqh•r 
in the North-Ei1st side i1.nd loMer i n t he South-West sid• of 11. Cucco. 

Th• t.r'IOMf•ll occurs ••inly in J,1nu,1ry •nd febru.ary Mith an •nrual 

•v•r•q• of 52 c■• 
The precipihtion had the uxiM va.lues in the ht• •utu■n ,and Mint•r• 
'11herus in th• ■onths of July and Auqust th• wi1Ur balance shoNS • d•ficit 
Mi th dry condt t ions. 

Th• Mind reqi- ■,1inly consists of cold .and ...et fro• NE •nd 
subsequently M.ar■ fro• SW. 

Schamatic s2ction of M.Cucco undarground :Carst system 
Umbro-Yerchaan Apannina; (Cantrel Italy) 

fit- l -St .... hc cnn wc:hu tlr ... , fl.C•:te hnl OSIH, 
d 1■11d11& tt11t If luu• lnh: 1-1ttJli1I, iluM ftl .. k .. th: IHfillU, linth HIii V1lulh: 

[•lt?,-1m. •uMri•t f-1911, Ptnt Ctl hrn: t-lt1' ... 1"7, r , ... A1lrnu; f-lffl, k<Ulllffi: 
., i ... 11 .. ,1111 1'-IIUllh•l Yrhc:t n .. : 
c) ............. UUIC'tllll '"'" h tuur tut I lM ,trulil ... u.i,utN n,rHHh I tlttnllul 

Miff (NIY ••Cl''" Ml ■tetU¥1h c,rr,.. .. lt tM rHI cww: 
1111 ~Y'I 11'-"'K'Jl'H .. UUIIChH 
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3. GEOLOGY 
The ••in underoround kust svst•• 1s loc•tltd whithin the Lower Li•!lslc 

c•rborwte b•nk• C•lc•re tt.ssiccio, thiclc over 900 •• IC'lich overlies •n 
•v•por I tic forMtlon of the Upper Tri•ss. The C•lc,u• ~ssiccio underl i ■s • 
••critic li•estone of th■ Upper Jur•ss1c •nd • thick l•..,•l of ••rly 
I i .. stone of the Lo1oHtr-Niddle Crehcaous. 
rhe c•rbon•te b•nk h•d • rouQh str•tific•tion •ith • thickness of Ct-5 • • 
with hcies of or•instorw •nd p.ckstorw . This liaestoi-.. is very pure 
lC•C03 > 98X> •nd i t is dfected by hiqh synqenetic porosity l l :5-20'.lJIC'lich 
h•d phyed • yery i111>orhnt rule in the deYelop-nt of the initi•l shqe of 
the k•rst qenesis, The porosity is distributed in w•ll defint>d horizons, in 
which the ••in undarqround g•l ler ies •r• loc•ted. 

The structur•l s•ttinq of N.Cucco is costituted by • raqul•r 
■onoc l ine, oently folded with •n orienhtion of the •xis to N130 •nd 
dipinq raqul•rv to SW with •n inclinUion of 20-ltO deqrees. The North-E•st 
side is •ffKted by• right l•ter•l N-S strike slip hult. This hult risas 
•t l the SW side of N. Cucco •nd oYarthrusts it •t NE ovar •n extern.I 
•nticlii-... This hult phys •n illC)orhnt rule in the tectonic style of th• 
"-Cucco •r•• •nd .. ny other f•ults •re rel•tN to this disloc.tlon, l"l•ny 
fr•cture p•tterns int■rast the k•rst\c hHstolW, ail1nh •s joints •nd 
sKond•ry cl••v•qes. lhtt ••in trend of hiQh •nqle joints •r• orianhted •t 
30• N, Mhi le the svst .. of fr•ctura11 orlenhted N-5 •nd E-W •re rehted to 
th• ••in f•utts. So .. fruture, p•r•ll•l to the beddinq, interested •• I th• 
C•lc:i1re tt.ssiccio sequence <NENIOETTI l"I., 1'987). 

Ct.KAHSf 
The superfichl tust is sc.rcely developltd •nd costitutltd by s•i1ll i1nd 

li•ihted knren. S-.ll dolines •nd close dac,r.ssions occur in 
corrispondance of .. in strlk•-slip f•ults •nd their Qitnasis c•n be r•l•ted 
to the tension fi•ld •round the hult. Yell ditYRLOPad ,1re the qorqe , 
.. inly in th• Hort-Ent side of N.Cucco, Rio Fr.ctdo • V•lle dell• Priqioni. 

The underQround k•rst is very extended with ■ore th•n 50 known c•vn, 
Th•s• c•Yes ci1n be subdiYlded in tNO qre•t qroups: thR dry svstea, o l der, 
i1nd the wet svst l'fll, stt 11 •ctiva. The first on. h•• hrqe ouuqes •nd 
influent c•ves .t the NE side .,.d affluent c•vas •t th• SU sid• of the 
aount•in; the second on. is l ess developltd , in Ml .. c•s•s the c•ves i1re 
iapuc:tic•ble i1nd only in • fe. points they intersKt th• dry syst••· 
The ••inc•..,• is ·L• Grott•· 1Flq.2l; it d•Y•lops pr•ctlcdly fro• the top 
of th• .aunhln to the "'4lter bne l•v•l for • tohl deQth of '9ft8 • i1nd it 
owns ,1 .. pped deYelopaent of aver 30 lea. fhis c•v• presents two •ccnsibla 
antr•nces .rid ••ny other iapr•ctic•bl• o,.._., It consists of l•rqe tumwl 
PHHQH •nd dry Q1illeries, foraed on different laYels um conn.ct!Rd by 
pitches 4nd sh.th th•t rise, in so■e cues, over 100 • of depth CFiql >. In 
different zones this older •nd dry systN intercepts the younq•r dr•in.qa 
netMOrk , spKi•lly in the 10 ... r levels • 
rh• f•qqeto rondo t.:.v• d•v•lops for ovitr 3,5 k• •nd h•'I • depth of 350. ■ in 
the SM sid• of N.Cucco. This C•Ye presents Yary rich speleothNs •nd 
•iner•ls of qypsu• on the hiqhar dry p•rt . ln the lo.er o•rt therit •n 
deposits of aondai lch u'ld • ~ll river <FORTI et Al., 1989) 
Other c•ves, iaporhnt ■illnly for the hydroqeoloqy of the •r••• •re the 
Bocc•ner•, Groth dell• V•lc•ll•• Abisso dal 8oschetto in th• NE side, 
which own underqround rivers. The first c•..,es developed • lonq the N-S 
strike slip fi1ult •nd prnant • dr•in•qe out of the hydroqeoloqic•l b•sin 
of Scire•. The Bocc•ner• dr•ins •lonq Rio Fraddo Gorqe, Nhile the Groth 
del h Y•lc•l h dr•ins •t 2 k• of distuca in the sor inq of the • l• Gorqhe• 
v•l hy. Ole Abisso del Boschatto pres•nts • streu interconn.ctad with • 
river in L• Grott• •nd r~re'lents •n indivldu•l •nd very r•pid w•y of 
dr•in..qa syst•• in the .. in Scire• hydroq1t0loqic•l bi1sin CFiq.2l. 

5. HYDROOEOLOOY 
In the p•st yHrs different .approi1ches of studies of the underground 

hydroqeoloqy •r• curled out by different rasituchn. fh• used Nthods 
consist .uinly of HVer•l truing testtt (8E.ATLCC10l.l et Al, l~>, 
• ,..,..tysis of hydroqr••s of Scire• Sprinq UtENl0£TTI , 1987> , physic•l •nd 
ch .. ic:ill ch•ri1ctari utions of the undarqround w.aters CNENIOETTl l"I., 
1'988). 

The hydroqaolo9icd bi1sin is .. inly deli•it•ted by f,1ults •nd only in 
the SW side of n.Cucco, in the Sc:irc• Sprlnq •r••• there ls • str•tiqr•phic 
Pitr•Hbi l i ty bound.ry CFiq.3) , 
The Scire• Sprinq h•s • soci•l iaporhnce, bK•uH of its supplying the 
Kqueduct for the ••in cl ti its of the •r••· The study of underqround 
hydroqr•phy is nsenthl for to undarshnd the aech•nisas of the 
prop•qlitlon of the pollution in the ••ter • Jn hct, the sprinq ls polluted 
•fter stor•s bv the org•nic Nttar, deriving froa the surhc•, Nlhera there 
is ., lot of c•ttle-brNdinq • 

:1.1 . A,..,..lysls of the hydroqrus 
The d•U of th• d•ilv disc•rQe of Scire• Spring •re •..,•il•bl• fro• 

1'9Ct8. The .... auqa diK•rqe is 0.19ft ac/sec: Nith •n •nriu•l discu9a of b.5 
■illions of cubic N tres •nd • v•rlilbilltv lndH of 1 . 59 • 
Th• hydroqrus sho• • dirKt rel•tion •ith the Nt1t0ric reqiN, ••inly, 
with the r•in • but •ISO the supitrfici•l .,.tar b•hnce, due to the 
teapar•ture •nd ev•ootr•spir.tion. rha Nxiaa dfluxn are in •intitr •nd 
in spr inq , Nhil• the dafluxn i1r1t r-«1ul•r fro■ N•y to 5-pte■bar <Fig.Ct). 
rh• daflux p•rt in the hydroqr••• doasn•t show • cle,1,r b•u flo•• but •n 
.. pai-..nti•l dlainution of the discuqe. 
rhe •nalvsis of the ,.,... c:urvn dhcuqe/ti .. par•its to ,ipply the Kai llat 
equ•tion for to find the t•r•tur coafflchnt close to the v•iu• of the 
10-.a, typic•l villue of the aediterr•ne•n hrstic sprinq (BONI et •I,198b>. 
Th• •M1YSis of th• hydroloqic•I syst .. •lth the Nthads proposed by 11ANGIN 
Ct97Ctl qives • highar Y•lua of t•r•tur coefficient, with vary lo• v•lue of 
infi ltr•tion th•t hkn only f ... d•v• • In the hydroqn■s it is possible 
to rKoqnln different zoiws Nith different slopn, but the ,1,Jph• 
co•fflctent is •lw•ys clos• to the to-•, typlc•l of the flssur•ted k•rst 
dr•in..qa. 
The v•lu• of the •utorequl•tion C~IN. 197,.> of th• svstH is vary hlqh 
(0.9) 1 in 1ecord•nc• with • vary iaporhnt rule of s•tur•tad zone •nd • 
wide dlspers•l lnfi ltr.tion with • neqliqibla contribution of suc,arfici•l 
run-off. 

The hydroaeologic•I b•l•nc• sho•s th•t the rech•rga u•• corrisponds 
to th• outcrop of kustic l laestone on •n •r•• of 3. 7ft kaq; the ••n 
affiucious infi ltution is about 1000 _,vHr •nd tt. MJl)arfici•l run-off 
is 500 _,Y••r. 

~.2. Tncina tests 
Fro• the first discoyarin •nd e11plor•tions of the Nin underground 

PHPQRS .t th• and of sixties, Nny trKinQ tests were exKuted. Th• first 
one qu•lit•tively proved th•t th• dr•iNOR of •11 ttaa underground rivers 
qon throuqtl Scire• Sorlno l8ERTUCCUI..J et Al., 1~) . 
l'bny other quillit•tive tr•clnq tests h•v• interconnected different 
undarqround rivers i1nd oer■itted to define ch•rlv the dr•iNqa Ntworlt. 
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Sa•ll rivers in the GrotU dell• Vi1lcel h •nd Bocc•nar• •t the border of 
the hydraqeoloqic•l b•sln, dnin out of the Scire• buin •lonq th• utn 
faults CFict,2>. 
Four qui1ntlt•tiv• tr•cinq test -ere c•rried out on t-, of th• ••in 
undarqround rivers: in the Fiu .. n111ani, close to the -.tar t•bla level 
•nd in the Fiu■e d•i S.rb•ri, In the tru1sfer zone, 600 • c.c:• ..t,ova the 
Scire• Spr inq. These two stre .. s ,1,re only tNO •lnor collectors of •11 the 
dr•in..qe network of th• hydroQeologic•l bnin. They coaplet•ly d~elopad in 
younq n•rro• p•ss•qas, Mhose qanesls is control led by • systH of 
fr•cturu. 
The residence ti- of th• tr•c•rs in the syste• ti1kttS few ...,.1cs •nd it •s 
iapossible to el i■in.te the inf1uenc• of the r•in in the conc.antr.tion 
curv■s . Their •nalysis per•its to underst•nd two .. in ..-ch•ni~ of 
prop•q•tion of t he tncers. 
First, close to the w•t•r ti1ble level, the ., ...... nt of the dyn is •ffitctltd 
by • lot of aech•nic•l diffusion 11111th Yery ION speed. Th• tncer 
propaq•tH in uny diff■rant p•ths fro• the input to output zone. This 
bffl•viour, due to rKircul•tions, by P•sses •nd sh9n,int raqions in the 
vKtor fluid, c•n e•sily b• recognized in the concentr•tlon/ti- curvn. 
Second, in the tr•nsfer zone the stra .. flo• is vary r•pid •nd the 
prltdoain,int -.ch;anisa of prop•g•tton of the tncer is th• ..ch•nic•l 
dispersion. 
Jn both -.ch•ni~, th• ~rinq •r•• pl•ys • Y■ry taporhnt rule in 
requl.,.i2•tion • 

The c•lc:ul•tad v•luH of the hydrodyNaic disper'lion Cl'1ENIOETTI at 
Al. 1988> Shows the wlnerilbilitv to the pollution of dl the 
hydroqeologic•l b•sins •lso in the i1re• f•r fro• the sprinq, •ith • vary 
rapid u- of tr•nsit of f.,.. hours. 

5.3. GeochHistry of the -.tars 
rt.ny •n.1lyses of t.t,e .... tar of Sc:lrc• Spring •r• •..,•Uabl•t 

p•rticul•rly durinq the hydroloqic•l cycle 1984-S:, syst .. •tic •n.hses ...,.. 
.. d• of the tot•l h•rdness, conducibility, pH, solph•tes •nd cloruras 
(fiq.3) • 
Du.rinq the truing tnt of 1974 the tohl hudnn;s •H •lso ••.,.ined. Other 
d•t• u• •v•ll~le fro■ different undarqround stra .. s •nd l•k••• 
Th• Nin ions, present in th• ..... ters of the •re,1, •r• rel•ted to the 
c•rbon..tn, with vary lo• enrlch•nt of sulph•t• in th• s•tur•ted zoM. fhe 
d•t• 'Shows• stronq influence of the s•tur•titd zaN, th.t coapans•te the 
v,1,rhtion in d~th of the ions in the ~t•r. rhe ch•nQe of the 
alner•liz•tlon of the" ... ter with the depth, i• clHrly shown in Flq. 3. 
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fh• v•ri.tlon of the total h•rdness •ith the disc•rqe of the sprinq •nd 
Mith the r•in is not cJ••r .and it dRP•nds prob•bly on the cliH,tli:: 
conditions. SoM - of r•in , for instance, in differ•nt points of tf"I• 
b•sin, c • n s tronqly influence the incr••sinq or th• Jo,..rinq of the qener•J 
ainar•l h•tlon of the N&ter •t the sprinq. 

· Th• trend of the conducibility •nd pH is aora ral•tionabl• to th• v•ri•tlon 
of th• d isc•rqe. 

Th• total hudness par•lts to knoN th•t th• ...-ount of che■ic•l 
eros ion in to t he b•sin is of •bout 106 ac/k■q/ve•r. 

5.'t. T.ac,eratur• 
S.V•r•I M•sur ... nts of th• teao.,.•tur• of the rock , • ir •nd Nater •r• 

avail•bl• for s•v•r•l Y••rs. fha result sho~ In f'lq. 3 indic•t•s • cleu 
v•ri•tion ,..tth th• depth of the t NC)er•ture of the ... ur •nd o f the •ir. At 
t'tOO • above s•• level the t•trip•r•tures •r• sl■ i hr, but •t lo,..r •l tl tud• 
the requl•r incruse of th• N•ter •nd rock U·~•r•ture is different. 
The v•ri•tion of the teac,erature of the ... ur is r e lated t o the change of 
•l•v.tion durinq the underground runoff, in acc ording to the loss of own 
potenti•l 1nerqy of o,25•c ever y 100 • • The increue of •bout 3•c in the 
s•tur&te zone c •n only be explained Nith a Nide contact of the ... tar with 
the •ir in the -.ll devel oped fr•ctur•ted dr•in.aq• net..ark, c lose to the 

sprinq •r••·· 
The te,aper.tur• of the rocks inc:r••w of &bout 0.5•C every 100 ■, in 
accordinq to loc•l qeother■•l qr•dient. 

6.DISQJSSIOH 
All the d•t• ,1val•ibl• per•i t to define the hvdrostructure •nd the 

hydrodynuiic bRh•viour of the Sciru Sprinq in th• "-Cucco hrst systu. 
The •n.lysis of hydroqn.■s defined the hydrogeologic•l sysU•, 

controlled by • net..ark of fractures. The disc•rqe is very • 11 aodul•ted 
by the resur gence •r••, whi 1• in th• inti ltr•tion •nd tr•nsfer zorw the 
kustic tvi,• of dr•in•q• do■inates. 

The results of t r •cing test shoN • diract l y rehtltd dr•in.19• to th• 
v.ry r•pid input by the infi l tratlon ,1nd the i...Oi•t • tr•nsfer in the 
s•tur•t.O :rone of th• spring. Her• the fruture netMOrk r•l•tively 
controlls th• conshnt ...aunt of the dlsc•rq•, ■hinq diff•rent str••••• 
1t is cle•r• for ex...,l•, th•t "'lh• -•ndrtno"' streu 1s connected verv 
prodNllv to the r•sura•nc:• ar••• Nhil• the "'" il i,1ni streu· •rises i n th• 
utunted zone in dishl position (fia.u. 

Fia.l - Sche .. tic c•rtoon of 
the underqround hydro
qr&phy of the Scire• 
Spring. 

' ... 
:•: : SCl ■ CA 

d 

rhe phvslc•l ch .. ic•l p,1r .... urs of the ... tar in the hydroqeoloqlc•l 
syst .. sho• the iaport•nc• of the utur•ted zone. In hct, th• t--s,.r&tur• 
,1nd the conducibi li tv of the ... ter •r• rel,1tive1Y corrshnt in this zone 
that produces • t.-pon effect in the dr•inaae. 

rhe hyctrostructur•l syst .. of Scirc1i Sorinca shows both karstic 
drAINge in the infl l tr•tton •nd tr1,nsf ff zone, •nd fr•cture control I 
drAinaqe i n the s•turated And fre,1tic zorw. fhis situo1tlon rel•tltd to th• 
eovltMflt of the pollution shows• v•ry hioh vu l nen.bili t y of the •qulfff of 
Scire• SprlnQ. 
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THE MORPHOMETRY OF GYPSUM 
TENTS CAPE NORTH, CAPE BRETON ISLANDS, NOVA SCOTIA, CANADA 

STENSON, R. E. 

Abstract: Measurements and observations of gypsum tents (blisters, bubbles) in an 
abandoned quarry sice at Cape North were made during tbc 1989 field season. The sizes of 

Site Description: Cape Nonh is located at 60°30'E. 46°53'N. The anhydrite sites were 
exposed by strip mining in tbc 1940's and 1950's, but were abandoned early in the 1950's 
for economic n:.asons. This places a maximum time of developmeot for fea~ found on 
these exposed surfaces at less than 40 ycan. The surface gypsum, which shows a highly 
dcvclopcd. 'schlnncakatJ'P.o' surface in remaining sections, was snipped away to a depth of 
about 10 meters. Anhydrite c.ores are exposed in the quarry walls. attesting to the relative 
lack of hydration at depth previous to mining. The environment is maritimc•tcmpcratc. 

Geomorphologic Obstrvalions: The quarry surface contains many "fields" of tents 
exhibiting at random lluoc principle forms; blis1cn, rounded tents and A-cents. No obvious 
n:la.cionslup between dimension and form is evident and it is presumed that the same 
proc:csscs initialed the development of all three typcS. It is funhcr spcculaced that suucruraJ 
variations cause the diffcrcoces. It was concluded that, for this paper, the disruoction 
between types was unimportanL Very small dolinc (< Im) exist in some parts of the 
quarry where tents do DOI. Rillcnka=n are found on almost all-exposed surfaces, however 
where even a slight covering of debris is evident, rillcnkarrcn are noL 

Gypsum Tents: Blisters, bubbles, tents have been described by variou.s authors in 
various lithologies including granite (Jennings & Twidalc, 1971), dolomite (Vcber & 
Slllllsbury, 1958), limestone (Hall, 1843; Jennings, 1978; and Lundberg, 1976), and 
gypsum (Breisch & Wcfer, 1981; Ford & Williams, 1989; Mcycn, 1960, 1969; Pulid<>
Bosch, 1986; Stolberg, 1923; Tsui & Curdcn, 1984; White, 1988). The mode of 
formation in all cases is reponcdly based on a change in pres.sun: gradient within th.: rock. 
When: gypsum is not evident this is usually a result of the lessening of overlying pressures 
resulting in cxfotiation of newly exposed rock. However, if internal pressures arc 
incruscd the result would be the same, such as when anhydrite expands during hydration 
to gypsum. with the subsequent pressures exerted upon the overlying stra.ru.m. In many 
cases unequal hydration about a point (or line) will increase deforming pr=uros relative IO 
that point and result in bubble sttucturcs. 

The structural diff=nccs between gypsum-anhydrice and other, less plastic rocks result in 
citbcr bubbles or A-ICDIS forming (the laru:r forming in less plastic sections). 

Comparison with PrevlollS Research: The measurements ultco at the Cape Nonh 
sices arc swnmariz<d in rabies II & #2. The trimmed mean di.a.meu:r (2.47 m) i., iligbtly 
larger than the 1.78 m of Pulido-Bosch (1986) or the less than 2 m of Breisch & Wcfcr 
(1981). The median di3mcter (2.2 m) provides a bencr description of siz.c. The symmctty 
measure from table #2 (trimmed mean 0.229) indicates a general lack of symmctty which 
was also ooced by Pulido-Bosch (1986) and Breisch & Wcfer (1981). The mean height of 
the Cape North bubbles (0.584 m) is again larger than either of the other rwo data sets 
(028 m and <025 m respectively). It can be concluded that the dimensions expressed in 
dtis new data set arc larger than previously observed, the height measure being twice that of 
other examples. 

Implications: Analysis of variance indicates that the least amount of variance exists 
within the height to maximum width ratios (h/A). This form measure exhibits normal 
distribution with a low staDdard error for the sites. Generally. however, all the variables 
display a high degree of variance. It is concluded that this is a result of non-synchronous 
processes of form development The range of sizes seen in the tents is probably an 
indication of relative age. As ooe tent forms above the surface new pathways for water will 
expose other underlying anhydrite. Examples of •double· and ·mplc· tents were noted 
throughout the sitcS giving evidence to the punctualed initiation of tent growth. Despite 
this, the h/A ratio remains relatively close ro 0. 16. 

The increased height measures at this site could be a functioo of the depth at which the 
hydration of anhydrice is taking place. Aobydrice cores are found in the walls of the quarry 
ll less than 2.5 mctcas from the surface.. Anhydrite would exist .at even more shallow 
depths beneath the quarry floor. This would result in Jess resistance to expansion and 
might allow for greater heights to be displayed. 

The thickness of tbc tents was obsetved in the field, but no relationship was evidcnL Some 
very small tents (<1.0 m) showed thicknesses of >35 cm, while large tents (>2.0 m) had 
thicknesses of <10 cm. 

Condusions: The Cape Nonh sice contains the largest number of gypsum tents reported 
to date. Since the site was man made a time limit of <40 years can be placed on all 
formations within iL The tents arc gcnc:rally larger in mean dimension, but exhibit an 
asymmctty and a shape in common with those previously recorded. II is surmised that the 
depth of hydration is the cause of this diff=ncc. The large degree of variability among tbc 
measured dimensioru is amibuted to asynchronous initiation of the tent forming procc.sses. 
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the cents and their distribution varied slightly with site, but a number of similarities in form 
were found. 

able# 
Summary Slatislics fa- the Mcasuml and Calculaced Characteristics of Gypsum Tents 

number 
mean 
median 
lrimmod mean 
sundmldcviation 
Slalldardc:m,r 
minimum 
mmmum 
IStquanilc 
Jrd(jlWtilc 

~ North, Nova Scotia 
A c • h c' 
69 69 69 @ 69 69 
2.619 0.413 1.417 26.120 0.638 1219 
2200 0.380 1.200 24.000 0.400 1.132 
2.470 0.397 1.360 25.620 0.584 1.176 
1.478 0.305 0.770 13.970 0.551 0.635 
0.178 0.037 0.093 1.680 0.067 0.076 
0.8 0.0 0 .4 6.0 0.1 0.4 
8.2 1.2 4.1 59.0 2.4 3.3 . 
1.60 0.22 0.85 14.00 0.30 0.73 
3.05 0.62 1.80 36.50 0.80 1.61 

A - width; B -depth; C - kngih or Side with steepest dip; o -dip of stcepc51 s,de; 
h = bcight above surface; C = length of shortest radius; 

The value or h was caku1ated using the relationship 

sin (p) = ~ 
h= C · sin(p) 

The value of C was calculated as 

c· 
cos(lr)= C 
C'= C · cos(p) 

• I• 
Summary Statistics for Symmetry and Form Measures for Gypsum Tents 

number 
mean 
median 
lrimmod mean 
sundmldeviation 
Slalldard cmr 
minimum 
tnaXDIIUlD 
Is, quanilc 
3rd quanilc 

r 
0234 
0200 
0.229 
0.120 
0.015 
0.06 
0.52 
0.14 
0.33 

Cape North, Nova Scotia 
fn 
69 
0.169 
0.160 
0.165 
0.111 
0.013 
0.00 
0.43 
0.12 
0.25 

Ta 
@ 
0.475 
0.474 
0.474 
0.104 
0.013 
0.26 
0.70 
0.39 
0.55 

Tsymn,oay = symmctty raoo c/A; Tn -bcrghl 10 width rauo (h!A); 
Ta = dcp<b m width ratio (BIA) 
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THE PHYSICAL SYSTEM OF SPELEOCLIMATE 

GADOROS, MlklOs 

The paper presents the major impacts and interactions bet

ween the various elements of cave cli■ate. A brief description 

is provided about the climatic el.e11ents and then outside cli■a

te and dwelling and cave cli■ates are co11pared. It is pointed 

The cave is a semi-closed system with restricted and defi
nable co■munication with the outer world . The trans■i tters of 

influences are air and water, i.e. ventillation, dripping wa
ter and (it exists) the strea■. 

Water is a slowly 11oving transmitter. Thus, excluding vent

illation, an even more simply interpretable syste■ is achieved. 

Let us take a non-ventillated cavity in the interior of a 
rock •ass. Its climate can be deter11ined relatively easily fr011 

the geological, geophysical I geochemical I hydroche■ical a'!_d ot
her conditions of the environment. Another starting-point is the 

llilell-known outside cli■ate. Actual speleocli■ate lies between 
these tvo extremes, in the function of the influence of ventil

lation. It is clear that cave draught is not ■erely one in the 
series of cliaatic ele11ents

1 
but the ■ost important one, cont

rolling (usually without any countereffect) all the other cli■a

tic elements. 

A si■plified syste11 of speleocliaate is presented by fig. 1. 

In the right-hand colu■n the ■ajar factors deter■ining the cli
■ate of a closed cavity are listed, on extre■e right the out

side ele■ents, which influence draught and indirectly certain 

ele■ents of speleocli■ate. In the ■iddle speleocli■atic ele■ents 
are listed. The arrovs show the ■ost i■portant influences. As 
it is visible the syste■ of speleocli■ate is rather co■plicated 

even in its si■plified for■. 

?z:n'!!!U IlND 

;fllD TE:ll'fil!ATURE GSOT!IZR:.IIC 
Titl!'lra.l.Tlr.! 

Bl!DROCK' s N.ilIDITY DROPUTKR 
Hll'.JIDITY 

AEROSOL Ai!ROSOL 
/solid/ /solid/ 

SOIL SOIL 

AIR 
C!E:USTRY .___......._ .... .__ ____ __, 

l •. \ctior:.- e~J inter:iction-system ol cave-climate 
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out that - opposing the wide-spread notion - speleocliraate can 
not be considered quiet and stable: the ranges of certain cli
■atic eleaents are even higher than variability on the surface. 

In the follo"!ing the internal cli■ate of karst caves in 
■ediu■-height ■ountains, on valley floor or in its vicinity are 

reviewed. 

Air current. It is characteristically inward in winter and out
ward in su■mer (Fig. 2. ). This regularity itself proves that 

air current is first of all induced by the chi■ney effect: the 

air density dif!erence resulting fro■ differences between in
side and outside te■peratures. Vi th increasing te11perature dif-

4 

3 

-1 

-2 

-3 

-4 

-5 

-6 

G-

2,Cave vent!llation during the jear 
/from PODOR's data/ 

ference current velocity ■oderately increases. In so■e opinions 

this nears a li■it but this standpoint cannot be justified by 
physics. Wind can be of strong influence, while changes in air 

pressure cause a saall degree of variation. There is no direct 

i■pact of regional differences in at■ospheric pressure I except 

for the case when a high ridge separates cave entrances. 

At■osperic pressure. It is virtually the sa■e as outside at the 

sa■e elevation. 

Air te■perature. Because of ventillation the cave is cooled by 
cold air in •inter and only heated by air close in te■perature 

to the rock aass in su■■er. Thus the theoretical value of annual 
■ean te■perature for the entrance is ca • 0 c lower than the out

side te■perature. (The annual ■ean te■perature of soil surface 1 

however 
I 

is 1-2°c higher, due to the influence of snot cover.) 

Along the cold entrance section te■perature rises rapidly in
wards, exponentially nearing the slo" rate or rise along the 

inner section. The starting-point of the latter is annual ■ean 

te■perature of outside air at the entrance (Fig. J.). 

In the cave interior the daily range of te■perature is ■ode

rate. The annual curve is characteristically different fro■ 
that of the outside te■perature (Fig. 4.). In the relation-ship 

betw~en draught and tempel'ature (Fig. 5.) several ther■odyna■ic 
properties are ■anifested; for lack of space I cannot go into 

details. 
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Air hu•idity. It is close to 100 per cent all the year round. 

A precise deter■ination is difficult but for the aerosol ■inor 

(less than 0,1 per cent) changes are significant. Thus, about 

its changes it can be said that during a long cold winter the 

desiccating effect of inward air current can be felt along a 

several-hundred-■etre entrance section. 

At 10°c te■perature 100 per cent relative hu■idi ty ■eans ca 

10 graa per ■3 absolute vapour, while •it is only ca JO per cent 

at roo■ te11perature. Thus, cave air is felt dry by the hu■an 

organis■ (lungs). 

Dust. As opposed to the outside air, it is a rare phenoaenon in 

the subterranean cli■ate. In the wet cave no dust for■s and the 

occas ionally arriving dust particles beco■e condensation _seeds 

and precipitate fro■ the air. During the occasional winter de

siccation outside air also contains less dust. 
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Hydroaerosol. It is a typical cave pheno■enon, very rare on the 

ground surface. The seeaingly si■ilar fog is the result of con

densation, while cave aerosol co■es about fro• the pulverisation 

of dripping water. Some evidence shows that the pulverised drops 

of water become highly concentrated during aerosol foraation. 

The theoretically esti■ated a■ount of aerosol is ■axiou■ 1 gra• 

per • 3 , vhile the a■ount of Ca related to air space is ■ax. 1 

ag per •'. The dia■eter of aerosol drops cannot be raore than 

5 .,u■ • 

.£!!
2

• The co
2 

content 10-100-Cold higher than outside is a charac

teristic feature of cave cli■ate. It ■ostly derives fro• drip

ping water during dripstone for,aation but it cannot be excluded 

that the su■11er air current brings CO2 along directly fro■ the 

soil. The typical a.nnual curve is shown in fig. 6. CO2 concent

ration is highly dependent on draught but is is not unambiguous

ly a function of ventillation since the yield of dripping water 

and its co2 content strongly fluctuates over the year. 

Vol.~ 

l.o 

6.co2 annual variation 

a: theoretical 
b: GOllllJ.SZ!!G Ce.Te 

/from RODA'S data/ 

Nitrogen I oxigen and arg1Jn. Unfortunately, very little is known 

about these gases. So■e sporadic data indicate that oxigen con

centration in caves "'as somewhat lower, while nitrogen concent

ration soaewhat higher than in the open air. There is no data 
for argon. The first is natural regarding the high CO2 content 

and the latter points to direct soil effect. The precise and re

gular ■easure■ent of the concentrations of the three gases would 

tell ■uch of ventillation (through the soil or open cracks) and 

of CO! transport, how ■uch ca■e with dripping 1111ater and how 

■uch fro■ the soil by draught. 

Radon• thoron and radioactivity. The high level of radioactivity 

co■pared to the open air is a funda■ental characteristic of ca

ve cli■ate. Li■estones always contain soae (on the average 2.2 

0 l::::t:::::::::1.-~..L~-Lr-...L-.-L.-...:t:;;=.... 
JA:1 PEB :aa· li'R !LU'. JUN JUL AUG SEP OC! NOV DBC 

7,Radon annual variation 

pp■) uraniu■ and thoriu■. Thus the cave is peraanently surroun

ded by sources of radiation. The consequence is per■anent ga■■a 

and t-i·etha background radiation. In addition, radon deriving fro■ 
uraniu■ and thoron fro■ thoriu■ as noble gases are diffused fro■ 

the rock into cave air (fro■ radon 500 to l&,000 ato■s per ■2 a 

second and fro• thoron 2 to 55 ato■s per ■2 a second). Also 



considering the products of their decay, a source radiation e

xists in cave air too which provides alpha, betha and ga■■a 

rays. The thoron arrives to equilibriu■ in a short ti■e (about 

• Minutes). Its concentration stays l ow and less depends on ven

tillation. Only near the entrance, at strong inward air current, 

thoron concentration i s reduced. Several weeks are needed for 

radon to get into equilibriu■ and consequently, radon concent

ration is highly susceptible to ventillation. With strong draught 

radon concentration is lower and with poor · ventillation 100-fold 

highler than thoron concentration. Therefore, radon content or 

the radon/thoron ratio is a sensitive indicator of the ventil

lation of the place in question. 

Ions. Radioactive radiation ionises cave air. Naturally negative 

and positive ions equall y fora. At the sa•e tiae, part of the 

aerosol is also ionised, a ostly of negative charge, due to the 
Lenard effect (Waterfall effect). Consequently, the aerosol, ra

dioactivity, large and s■all ions together built up a subsyste■ 

within cave cli■ate. This subsyste■ is influenced by ventilla

tion by ■any channels and thus ionconcentration is highl y sensi

tive to draught. As a result of effects and interactions a ne

gative field charge is found in the cave space; the ionisation 

of the aerosol ts of lower extent than 1 t would be wt thout io

nised gas, but in the originally bipolarly ionised gas negative 

unipolarity is generated , i.e. negative surplus for s■all inns. 

The result of negative field charge Is field strength of up to 

100 V per • by calculations (which equals the field strength 

near the ground in fair weather). 
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It is evident that the syste■ of speleocli■ate including nu

■erous ele■ents and effects is co■plicate1J. enough even in this 

sl■plified Cor11. Still it Is not the co■plexl ty of the syste• 

but the geo■etry of the cave, which cannot be described ■athe■a

tically, that prevents the obtaining of correct results in a 

concrete case fro■ theoretic31 1:1odels. The theory can only give 

orientation. The outline of the syste■ of effects ■ay hel p to 

reveal the basic relationships. 

Finally, in Fig. 9. the •ean values and ranges of so■e ele

■ents of outside, dwelling and cave cli■ate are co■pared. When 

the chart was ■ade, the values custo■ary in caves were i ndicated 

along a straight line. The theoretical values for the unventilla

ted cavity are indicated by s■all dots and thus it is aiso vi

sible in what direction outside sli■ate influences speleocli■ate. 

It is obvious that the speleocli■ate is only partly quiet and 

stable. So■e ele■ents present ■ore definite extre■i ties in the 

cave than in open air. With regard to this I propose to introdu

ce the concept of speleo■eteorology in addition to speleocli■a

tology, since daily and day-today changes, i.e. weather fall 

into the field of ■eteorology. I hope fro■ all what has been said 

it can be concluded that well-■easurable and precisely observab

le !feather also exists in a cave. Once in the future - relying 
on outdoor weather forecasts - a prognosis for cave conditions 

could also be ■ade. 
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AN AL YSIS OF AIR FLOW AND PRESSURE DAT A RECORDS OF VASS IMRE CA VE 

HOLL, Balaz.i - XERDO, Peter 

Experimental Investigation of air pressure difference betwen the 

surface and a particular reference point of the Vass lmre Cave was made 

In 1988 by Mr. Miklos~ with the collaboration of the Papp Ferenc 

Speleologlcal Research Group. The paper presented before describes 

the method of measurements via a pneumatic tube from the cave 

reference point to the entrance by means of a U-manometer gauge ac

c:ordlng to l'lgs. 1. ReedlFI§ accuracy was anhanced by a mlciometer 

gauge and a mirror. 

The analysis of lnvldual data records led the Authors to the con

cluslon yhat this phenomenon calls for a contlnous monitoring of the very 

low pressure difference and a respective specific apparatus. This con

sists of a large area metal membrane transducer with optoelectronlc dis

placement reading and the associated electronic amplifierunlt. Contlnous 

records were made at a surface laboratory by means of two different

speed chart recorders. The unit was connected with a several hundred 

meter cable to the laboratory. The fast chart recorder was set to 0.2 mm 

pro sec speed in order to display the fast response, while a 20 mm per 

hour recorder enabled the dally variation analysis. The pressure 

transducer was calibrated by means of U-manometer gauge. In this ex

periments we used a pneumatic tube llne from the cave to the surface. 

At the cave reference point a sensitive hot w ire anemometer 

gauge was simultaneously Installed for air flow data readings. First ex

periments started In the early morning of 31 December '88, where sur-

VASS IMRE CAVE 

Fig. 1. 
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face temperature barometric pressure, wind speed and direction, w ind 

speed maxima simultaneously recorded. 

The results are presented in Fig. 2. The record below represents 

the cave-surface pressure difference, the middle one the air flow In the 

cave and the upper one the surface temperature . As It was expected 

there Is a strong correlation between the in-cave air flow and pressure 

and the respective responses are similar. A strange sinusoidal oscilla

tlon, however, Is superposed period was meteorologlcally a very quiet 

one. (Fig. 3.) The 6 h morning temperature reading was -4 centigrade ln

cieaslng 1.5 grade only till morning 10 h. The surface temperature was 

about 13 centigrades below that of the cave In average. 

Owing this period the barometric pressure dropped by about 200 

Pascal, which corresponds to about 1,5 mm Hg on the Mercury column of 

Torlcelll scale. (Fig. 3.) 

Surface wind speeds were 0.9 m pro sec In average. 

The next records are from 15 March, '89. Here the upper record 

represents the cave-surface pressure difference, the second one as welt 

the differential pressure between the two reference points of the cave, 

the third one the surface temperature, the fourth one the air flow In the 

cave. It Is obvious that the pressure response Is very different, compared 

to the January records. The reason lines In the very different meteorologi

cal situations. The surface temperature curve crossed several times the 

cave temperature level of 6-10 °c, and surface wind speed spikes 

BLOCK SECTION 
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Fig. 2. 

reached 5 to 7 m per sec. Surface barometric pressure, hower, exhibited 

a very little and slow variation. (Fig. 4.) 

5 

Barometric pressure 

Flnally we analysed the last period of tt,e day's record. The pres

sure Is getting smooth, the air flow of the cave stops, the underground 

pressure difference dimlshes below the measurable values. (Fig. 5.) 

During this period the surface wind speed dimishes as well, the tempera

ture decrease& to about 7-8 centigrades whlle the cave temperature Is 

stlll between 6 to 10 centigrades. 

EEFE_~: 4 

The records led us to suppose a long periodic osclllatory be

haviour of the cave. The Vass lnve cave has a main corridor of about 600 

meters In lenght with various hals, narrow par1s. This cave geometry al

lows air flow osclllatlons at the respective characterrlstlc resonance fre

quencies. It Is supposed that the January records display the resonance 

oclllatlon at the characteristic frequencies, while the meteorological 

situation was extremely quiet, or In other words It was noiseless. In con

trast, however, the March record Is characterized by strong wind speed 

spikes, large surface temperature level. This situation was not quiet, It 

was a noisy period. 
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Differer:~;al pressure 

Fig. 5. 

In order to verify our supposition, the periodic times of oscllla

tlons were analyzed on both, noisy and quiet records. The respective 

data were compared. 

The analysis was carried out by means of digitization of chart 

records for computer data processing. We made an on-llne acces to a 
Hewlett-Packard spectnm analyser memory. This Instrument give direct

ly the Foi.rler spectnm of the data (Figures 6. and 7.) present the rewlts. 

It Is obvious that the noisy spectrun has the same peak frequencies as 
the quiet one from Jaooary among higher frequency peaks. We concluded 

that the low frequency resonances are characteristic to the cave Itself. 

Finally It Is to be mentioned, that the recent Investigation Is on 

Its very beglmlng; It needs more data acqulstlon and we look for a more 

refined meawrlng system with more elaborated methods of data evalua

Uon. It Is recently clear, however, that characteristic features of cave 

prllSSl.l'e, air flow and temperature can be analyzed by a complex 

dynamic study of this phlslcal system. . 
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LES KARSTS HYDROTHERM A UX D' ALGERIE 

COLLIGNON, Berna rd 

ll.ES!..!.:E 

les pMnomlnes hydrothermau• ( sou,ces thatmafes ou carbogauwses, d,~u. de travertins J som 
part1cufll1emen1 abondanis dans le notd de rAlg4rie. l ·aclJon dB ces fluides cha.uds et riches en gu 
catboruque et en sols Cbsous a mod.U j prVKJe p,o/ondeur des fo,rn,,s brsr,ques er df#s nw>haliutions 
articuliluss CertaMles grones ponent encore La Ince d9 cetu, inftvence biM qu·enes SOHHlr actuelement 
~u ou pas the1m;Jles. Elles nous permattent d"4tudi« in situ d"anciBns r4ss,voirs glSolhetm,quH 
carbonat4s.. Cene note r4unit les obse,vaoons qui ont ainsi 414 uJalisHs en Alg4rie. EIJ. d4gage une 
typologie d6 ces ph4nomMHIS pour pouvo,r Ills idlHltitifer dans des g,Otttl$ acruel~I non d'MHma»s. 

MOTS CLES : katsl · U'IMm.Mismfl • rrit'IMalJSarions • COCJpo/.&$ • dis.solution • quutt - gyps,t, • 
aragonire • hydrochimifl - r3 C JUg4M 

1 IESSCXIBCESJHERMAlfSETCARBOC~llSESBiAJ.GERIE 

Une grande partia da rAJgM& est constiMI• de r6gions a.rides ou cU.seniques. Les sollfCes y 
sont done beaucoup moins nomt:weuses que ca qi. laissera.it supposer r,tendua du pays ( 2 000 ooo iun2 ). 
En pratique. plus de 9S "4 de cu sou,ces sonl d'allt.urs ra.ssemblees dans unti 6troite Nnde cb1iire 
d"environ 100 000 km2 qui r~oi1 la plus grand• putia des pr6cipita.lions atmosph4riques. 

Une fraction impon.ante de ce,s sources pr6sentenl de rorte.s anoma.6es de 11mp4'ra1ure. On 
en comple une cenlaine donl la temP'ratix• d6passa 25 •c. parmi klsqueUH UM trent.aine jailli$$en1 i 
plus de 40 •c. Un grand nombt• de c:.s soun;es lhermailes sont forwnent ea,t,oga.zeuses. 

L aur dist1ibu1ion n·es1 pu a'41aloire. EUe correspond ,ttoitement i calte de rac1ivi16 
stsmique ( COUIGNON, t983d ; BLAVOUX et COLLIGNON, 1988 ). Cetta dist.rbution se limile p,esq1>e 
Hclusivemenl .\ la pa,tja ·~.-.· de rAig,6rie, celle qui s"61end au nord de raceident &Ud-allusique el qui 
a subi de put$,.Pl\les d4formations pendant r«og4""" alpine ( f,g. 1 ). 

2 LES SOURCES KARS])Ol/ESJHERMALES 

Une vingtaine de S,QUn;e,s therma!es d'ASg6rie p,6sentent las earaci6ras communs suivants : 
• des d6bits inhabiluellement Ions pour des sources lherrN1les, sur10u1 en r6gion aride : plus de 10 lls 
pour 15 sources el pk.ls de 50 Vs pow a d'entre enes ; 

• des temp6ratures .a 1'6mergence comprises enue 24 •c at 34 •c. sod une anomalie lheuniqUe mod616e 
(de8-Cill20•C); 

• un laci6s chimiqve t>.nal. typique d'un aquil6re karsltqlle ( tableau 1 el rig.2 ) : ce sont des eaux 
blc.att>0na16es, cak:jques e l magl"eSMN\8$, pa.uvres en chJorures. en sulfates. en sihc.e. en ga.z carbontq1>e 
el en m6tau• lourds et conten.ant des quan!Ms non n4ghgeables de nitrates ( de 7 ,a 20 mgn, SO'I beauc.oup 
plus que ce qua ron rancontra dans toutes l.s autres sources &hermales ): 
• des leneurs en carbon&-13 q1.1 5es ranKhent 6ga.lement aux eaux las plus NN~ du ka~1 plutOt qu·aux 
eaux d'ongina p,ofonde ( soil un delta 13c compris entta -1,1 % et -1.2 % pr. POB - ta~au 2 ). 

l"ensemble de ces caract,res indique des aqu11'res kars1iques de moyanne pofondeUr 
I enue 300 et 1000 m ; BLAYOUX el COLLIGNON. 1988 ). lls son1 hydrolog1quemen1 116s achls 
I c·esl-i-dire qua la sp\16og4n41,s,e continue ill s)' derou&e, avec: son con6ge de pMnomllnes de dissolution 
et de concr6ti0Nlement ). l'a.limantation an eau de c:es aqu11tres se fa1t direclement i p.irtir des plaieaux 
k;ustif,6s avoisiMants ( ~\ants de Tlerncen. Ojebel Nadot. mas.s,fs n6ri1jques conslanbnois ). II y a peu de 
m61ange avec des 6couSemen1s superficiels car CAls aquil6tes sonl partiaUement capllfs ill pronmi16 des 
•mergences. Ceci se manifas'8 pa, une gnnda slabJit6 des propn4il6s physico-chirNques &oul a:u long de 
rann6a. 

EwwLL Localisation des grottes thennaJes d'AJg6rie et des sources thermales citf!es dans le texte. - ! 
_ ____,.! . ~ 

.J 0 

:i i 

3 LES AlfIBES SOURCES JHEB':W ES COOBESPQ:JQENT-El I ES A DES BESEB'JOIRS KAffiDOUfS? 

Les autres ~ therrrwes onl d .. fac:Nb chimiques variu. qui ne sont pas typiques du 
karsl EISes cont.nnent notarnmM'II: de fortN quantit•• de dice qui impiquent des t~turH u.sez 
lortes au niveau du r6secvoir ( de 30 "'C i 130 -C sek>n les g6olhermol'M1tH a sib da.ssiques ). De 
te(les loemp6raturas corraspondent A dM prolondeUfS p,oba.bles comprises enll9 400 et 3000 m. 

Dans les r6gions concernMS. ( le Nofd de rAJg4rie ), on llOUVe encore 1 CH profondeurs 
une majorit• de leua.ins s~imenta.itn du Secondair• •t du Tertiaire. II s'agil surtout de roches 
d4i1miques ( gr8s, argiSes.. ma.mes ) et ~ une momre mesure de roches carboNIMS ( cak:,ajras el 
dolomias ). o·un point dis \IUe MNCIUf~ i. nord de r#Jg4rie. ( '9 Tel ) a1 r.n.c\6ri5' par de vu1es 
nappes de charriage, suparpos.NS les u.-., aux autru et donl la ba.se repos. souvant sw une samelle 
d',vaporiies triaS$iqun. Ces h~tes ont 6gaktment 6t6 injeclMs dans de nombreus.s failes et ales 
boutrent le coeur de nombfaoa plis diapirs. 
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Theta ate many lhsrmal springs in no!ffiM AJ,garia. The hot ~tars brought c:a,t,on dioryde and s.ilts. nt.y 
hollowed v11,y special kautic forms and d11posad typical min11rals. Som11 c.aves wich a,e nor p111untly 
thermal show the marh of the pat.o-rharm•lism. We can snxJy in rhese caves old geolhftffllic. tHetVIIS. 
This papet col11et all the informations coll11eted in such aig.ri•n caves. ft purpose a typology ol 1M 
lhlltmal brsL 

KEY WORDS : karst • lhsrmalism minerals • cvpofas • solution • quartz • gypsum • 
aragonit • hydrochemistty • 13 C Algeria 

le faci6s chimique de us eaux th8fmal4l$ rel\41.8 bien la na.h.H udimentaire des maguin.s 
( tableau 1 et tig.2 ). I existe noiamment de trt\s hons t\qui&lbc4l$ (Ha+K)/CI el (Ca.+MgV(HCOa+SO-4). Las 
fortes charges en chkuures et en sulfates sont kt ,,su1ta1 du lessmge de terrains 6vaporitiques du Triu. 

Panni ces sources, ii en est certainement qui correspondent i des r6servoirs kM.stiques, 
mai.s 11,ydrochimie seul• ne permet pas de les discerner car enes ont traveru des tenalns wdimenLaires 
vari'5 dans luquels ales sa sont sabJr6es an Sllice et a.uxquels ales ont tn-.,,unt6 des quantrt6s sowent 
auez fortes de chlorures al de sulfates. Ouanl aux sources catbogazeus.es, elSes t6moignent ti un m61ange 
avee de.s nuKSes d'origine ttis profonde ( atteslH par des c:i.ita.1 Jc qui sont •~rieurs .\ • 0.8 ,;. ). C. 
melange se produit sans dou'8 pcib de r6fflltfganc:e, souvenl siN6e sur une laile activ., ttt ii ma.sque i. 
composition carbcw\alff a.nt4irieure de reau. 

EifwtJt__.2-. DiagliJITIIT'te de Pf)M des 
sources lhermales karstiques 
d'Ng4rie et d.s sources a.ssociees 
ii des cavi14Js d'otigine 
hydtoth&rmale ou arbogueuse. 

!I LESCAV[TfSUEESAL"ACTMTEJHERMALEETCARBOGAZFUSE 

o~~..,_ 
Al$.ssources~ 

{:,, 30°C) 

Les grones lhermales actives nous son1 diff,ci'8ment accessibles, pa1ce qu'elles sont 
situ6es i des p,ofondeurs 6notmes el qu• la tamP'ratura y e.st iNupportable ( nous avons pu constater 
qu'\.wle temp4rature de 32 -C constitue une imite sup6rieura pour las exporations de sp416o1ogie sponrv. : 
COUJGNON. 1983a ). Una $8U'8 exc:epi;on notable en Alg4,rie : la resurgence thetrnale de Husi Oannarn 
( 26~ ) oU nous avons pu plong• ju.sque -52 m { au-dell, la g,otte se powwit d'a.illeurs l&igernent vets 
le b>.S). 

Mais si ka.s grotte.s lhennales les plus actives nous 50111 physiquement W\terdi'IM. ii eri&llt 
en >Jg'°8 de nombreuses cavi1ts d'origine hydrolhermale que le )au de r6rosion et de la tedoriqut a 
mises ill notre por1N { tableau 3 ). 

Ces cavit6s nous donnenl de nombfeuses indica.tions au, raspecl et la strucrur. des 
aquif•res karstiques lrh profonds qui peuvenl constituer des r6:Setv0irs g6olhermiqi.-s 6c:onorniquen.nl 
in1,rassan1s. 

Nous a.Ions an d6tail8f '9s aspects les plus remarquables., en djgagaanl lu canct•,-s 
sp6cirlques qui peuvent servir de cri16res d"idenlJl'ieation pour mettre en 6videnee d'a.nciemes innuancts 
thenna.Jes ou carboga.zeoses dans des grottes actuelemanl ·1roides0

• 

s SK',NATJIRE DES INfJ tEr,K;FSJHfRI.JALES ETCARBOGAZFIJSES DANS LES GROTTFSA!.GfR!EN'ES 

5 1 S!mchue des rtseaux. 

Plusieurs ub.aaux d"origina man1les1emen1 hyd1othermale sonl cons111u4s par un antrelac de 
galenas de pen1e tt6s vau8es, avec des d1Vert,cu'8s lalirauz se 1ermin.an1 en cul-de-sac. Cena suuc.-1ure 
d1Vagan1e s·,1end dans toutas '8s d1mens.ons de respac.e ( rig 3 et 4 ). Elle contrasle avac les caY1!is 
hablueUes de la zone vadose oU prtkfominent les pl.Ills verllcaux el las g~lanes honzon1aSe.s. Un.a ,.u. 
suuc:ture est la marque d'une 9'nt\se en r6glll'l'\8 noy6, $UI \M\8 1~rtan1e d4nrtebtion. C'est done un trail 
commun-' de nombreux karsts hydrothe,mau.x ( JACUKZ. 1978 ). sans qua la temp6ra1we des NU• en SOIi 

la cause d1ree1e 



~Pl•n d• Nu• tls•au• tFottgin• hydroth•,,,._,. d•s Sibans (Alg4rie). On ,.,,,,.,qu•t• 
rex,r.ro,cJ,,rw;,• divfllDpl»fflMt des ~ coa».suntn. 

0 

Rhar es Skhou 
RHNu sup6riaur 

~ 

52 LFSFOR''ESPEROSION 

L•s pa,ois .-s g.aJeries aont waudNs d"innombr.ables coupoll,s coaleseentes. "- uil:• 
m6trique. C.s ~les M d6vek>ppent ct. m&11t6re isotrope, sur tou,H ._ parois. quelu que soit lew 
orientation ( COLUGNON, 1983a el c}. Enes ne pr6.sen .. nt pas d'alongement signif,ealif dans le sens des 
galeriN. II s'agil de f~ CMI dissmution a.nte. peu Slflueno6M par la direclion giobale des KOUlem.nts.. 

Elles rnufl:enl de processus de di:ssouion 1'611ind.anl ~ grands c:hangiltnents pend&nl da 
lt6s tongues p4riodes. Ch~ue coupoa. nul6naisa une ancienne calule de convKOOl'I ( MULLER et 
SARVARV, 1Dn }. Des formations analogues onl 616 abondamtint d6cntH USeura ( KUNSKY. 1950; 
JACUKZ. 1 g75 ). 

~Coupe .t uneu t• r-----------------~ 
r4saau• d• Rhar Amalou IN/Uni en 
'1fid•nc• le t4uau hydrothMnul 
compos4 de coupoles •mboi1• ., 
les 1tlseau11 plus 1dcen1s qui 
sl.MVenr Hts jo,,lts de srratn et Jes 
di«las.s. 

---- --.., 
. - . ,. \ 

::I 

O.a.ns pl'u:sian ,..,\,ti &Jg6rielw. la roch,e HI pn,fonlMmenl Ul6tw. EJe ~ avos SLti 
une anaque chimique en prolondeur. qui a laiss6 subsis1i1r Ills 6Wments In rnoins soh,b&M ( dolomile. 
quartz, limon11e, a,.6riie ; SAM OURS, 1960 ; COU.IGNON, 1982 ). Le m6c.anisme cf'\.IM 1•le a1t6raticn 

n'HI PH Clair. II pounait s"agir d'une oorrosion 11M lente pu des HUI chaJvNS de ~- m• c.wct.Aa/11 
liq> 1en .. ment pour powoir 4¥~ In r6sidus in.soll.lbles. 

5 4 Les miofratisations 

i11 Quartz 

LN gronts .. 8mns conlliW'ln9nt des crisWn: de quartz biPJntrid6s.. Is .. ~ da1'S 
des niches. .nchaSM:S ~ des cristna:: de cabll. ns ont dO M k>nntr l trts haut• t~ture. En etc.l 
Its contiennent des indusJont rudes avec une p.t1 de phue gueuse imponanle l i, t..-,,,p6,atln ordiNit9. 
C'est jusiement r,1um de lelN indusions ftuidN qui ava.1 pennis l STALDER et TOURAV (1970} de 
montrw que des crista.ux de qua,u de gtonu dN AJpes s·•taient formts i pll.,$ de 200 •c. 

512 CCPYI& de AYP'St saa:;hamJde 

LN d6p611 de gypse aneig,'IMt w,e ~t ., une Hlension trtis consid6fable l Aha/ es 
Skhoun { f,g.3 ). lls t.a.pia.Mnt tout• ... parois et ae sont cen.a.inem.nt cStpous en r'9ime nor•. 
contrairement aux CIOUtes cUc:ntes par EGEMEIER (1981), qui conaspondent l une ah6n.tion du ca~ 
par des VapeUB d"HiS. Ce 9YPM "' ~ ...... kwmabon secondan pa, In HUI •rant lnsiv6 des 
tflporitas 111.usiques.. l.As condtfions physco-c:hmiques de ce dtp6C ne sont pas dans.. 

~ Coupe a travers une 
gu,ne r» RJw n s~ mono-an, 
r«ga.nisation c»s d4p,lb "- 9)'PM. 

1-CroOt• tM gyps.a saccl't¥oil» en 

pi,,Q. - - ... ,-,ois. 
2-Buissons d• gr03 monocrisrau.r 
d• gyps•. 3·Atcumul•lion -de--
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S 13 Monoc:us1au1 el s1a1achte$ dt ovme 

Les beau. monocnsiau-. de Rha, es Skhoun q..N sonl .nct..uts clans c.rt~nes c10UIH de 
gypse ,.. $.Onl pas ~, .. au hasai,d : lb sonl &ous 1ndn6s Y9f5 ._ t>.s. C.ne m.a,que de r'tnHuence c» la 
peun:eur indique ooe ~se hots de ruu. posJ6tieu,e au dtp6t du gypse uccharoide. C'esl une lo,mnon 
assez analogue l c.elle "-• slalUltlH de gyps• de K•I al Kaous ( COlllGNON. 1984 ,. Ele n'HI pal 
d.1ec-1eme,u b6e au lheunaJisme. ma1s a La p,01..1,...lt de otp6ts de gypse 

5 11 Pwel el aiouilles dft gypse 

Les lormes de gypse ._ pl~ d6kalN ( aiguilles, leutre, flews dll vn-,e ) sont lrtquenlN 
dans .. , andennu gronH lherma5ea mais on peut en observer aus.si da.ns de banales nv"'-• 
soutenaines. Eltes se fo,men1 dans rair. Lew g,n,se n·es1 done pu tiff l une tempt,ature 
pMOculi6r.,,..nl forte mais i La perCO,at'°" d"eaux tt•s chatgHS en auHa1 ... 

5 15 Les ocismes da@OOoi!e 

A K•f el Kaous et l ~ g,one de rAidout, on observe de ra1agCIIMII massivemenl crilldi:IM 
en priamH hnagonaux tnnsb:ides. O'aulres indices monttent q\fil s'agal d"a.nc::ieMU g,ones 1henn•s 
noy..._ I NI done logique cr,1ablir un lien entre ._ lhetmaisme et cene tonne d"aragoni1•. d"aulant P'l,ls 
que ce miMra1 est un dtp,01 courant des sources de haute 1emp6,a1ur11, OU ii con11i1ue une forrne de 
Ulbonaie de calcium plus stable que la aJcite ( AOOUES, 1964 ; CABROL 1978 ). OH formations 
~ _,,,.. onl cUj~ "' - dans loo gron.s lhormalH de Hongrio ( KUNSKY, 1g50 ; 
JACUKZ. 1U8) oc do T~ ( SKRIVANEK. 11159 ). 

5 16 Les akrnilles darft990ito 

n s'agil d"une tonne bHucoup plus couran1e qua .. s ptian.s et qui peut tt,11 associ6e a 
d"autJN ph6nom6nn que le lhern\Alisme. ROQUES (1965) ♦I CA8ROl (1978) ont patbCUl*•nwnl biein 
mon1N le r61e qu• powaient joue, certains t5'merlls tracn ( Fe, St ) dans .. d6veloppemenl de 
r..,.,., en bk)quan1 cetul dll la calci.._ Cene bme d"atagonilll • rencontN done dana des grot1ts non 
lhefflWN •• .U. ne conati"- pas, au contraire de raragonite p,ismatique. un indte.lleur fiabie du 
pai.olhorm.iismo. 

a esl oependant nd4niable que raiagon11e accul~r• soil u,w forrne cou,ante aas g101tes 

lhermalea algtriennN. II HI 61fc:i .. de dlaiangue, ici ce qui. de ~ Ion. Mlfflprk-alwe OU de La composllO'I 
ctwr.que ~• des Nux# ...,main. a jotM la r6le • p&us ~nL 

5 17 Les monocrtslaux de calcite 

Plusieut1 grones des ~ns sont tapiss6es d''-normes cnstaux de cak,111 ( rhombo6dres ou 
~,.. qui peuvenl atteindta 10 kg ), Ces rrin6raisaoons s·•iendent sur une grand• d6niveUa1ion el 
elles ont pa,tois , .. recouJ)Ns ~ la bmation dm ctq>Oles. C. son1 done des mi•alisabOns de g,ande 
protoncleur. L "in8uente de La , .. ,,ip6rUJte de rN.u ff1 cirfde l •tabl•. maia celle du dtguage d'eiu• 1,ts 
c:har9'-., CO:, ... p,oboblo. 

~ ~ exetrpes de monocristatu: I# ulat• I# Rhai' es Sthowi (Bbans. Alf>'rie). 

.. i, 
'In>/~ 

·- ,~ . 

5 18 l es gp01es de calc:Ue 

II s'ag1t d"incruslaUons continues, en mances couches conc.ntnques, qu, recowrenl 
unilorm4ment IOUIH les parois, ... anciennes concr•bons de la zone vadoH et .. s blocs 4bouWa 
( COI..UGNOH, 1934 ). l'aapect ••"rieuf tvoque dN cumulus de beau tetnpe,. HLL el FORTI {1986) •H 
d•nonvnen1 d"&iUeurs ·clouds·. 

A Kef el Kaous. on peut d&nment VCHt que la alci1e s·es1 cUpoSM a fable pofondeur 
f ern 0 .. 10 m ) • dan.s des ~ d'Nu calme. On ltOU'Ye le mime rype de .,..,...,a.tiubon dans •s 
uaens gnllons cvbogueux de AJn Ouatb. C.tte forme _,_ done p,obablemenl Ne au d6gazage rapidll 
creauic INS chargffs de ~ qui atrivent l fa.hie polondeur. El._s son1 ak>rs parlois associffs t. ct.s 
voiles de calcite, comme cela avail'" no1• pat FORTI et UTIU (1984). 

Wll.lLL l.es aoOtn de cvcit• dt 
K_, el Kious- u sont d4pos4a en 
~ ~ (Al' .,.,, .. ,.. pvois) 
•' .t fa.ble profondeur (Nnquen• 
marqu•nt r•ncien niv••u de I• 
SiM1a4»defN&I}. 



5 49 l "'S ·1oi10s de ca'CiJe el , ... s s1:,;1anm1t0 s ronioues BIBLIOGRAPHIE 

Les ea.u1. tr6s caibogazeus.s se d6gazan1 en ;tJrNant l faible p,otOl'ldwr. O. \ii. uc.:e peul 
a.lols s. lormer l La sutfa.c• C• ruu. en un manc.e vo.le qui 9randl1 rapidtment ( HILL e l Fe.All. ·::;) NJ 
droll des poin1s de chu:e Ce scu:!eS d"Hu. ~s lambeau 11 d"anc.HtnS Y01kts de ce types. SOn'I u.c.--t.M au 
fond de quelques busu,s de Ket el KaOU$. A cena,ns endr0tts. 11s onl 6cflf-' des slal..grr ·es c:,r, ques 
semblables ~ uHes Ckr.tes en lta!-a et au1 USA ( FORTI et UTILI, 1984 : HILL et FORTI. 1c:.a6 , 

Les 9rottes thermales cfAlg6,. M c:.on1iennent pas de, 1Up6ls <Mtnt,ques antier.s. CK1 est l 
~fire en rapport avec re11:r6rne le-nteu, des pat6o-cwculations q ui ne devaient avoir ~ uroe ~a.c :, ~• 
transport de sitd1menls. 

Ouand ce.s Cigagemen1s existent. ils cons111uen1 been en1endu un indic:a:•:.u tf.rect de 
rKtivit6 hydtothe,ITWe. C'esl as.sat 1•• en Algirie. Dans In deull us OU CH d'9agements scr.1 :r.:en.ses. 
rexplora11on de la grone es1 s>'nible. voite dangereuse ( ARAMBOURG. 1912 ; COlUGtK)N, 1;a::Ja; ). Nos 
analyses de 1errain n·ont pa.s prtrmis de metue en ,videnc.• une compos.ition al/n0$phenque oar..cu14r•. 
mass ~ HI p,obable que des dosages pfus prkis dkileraienl Jes m6mas cOtnpOS&nts gual..s qu·au.J: 
SOUfC.S d-..rmalff V01$11"19S ; C0z el HzS. 

6 CONCLUSIONS 

A OUEL TYPE DE PAL.£0AOUIFERE CORRESPONDENT LES CAVffES D'ORIG/NE HYDROTHER.'AAL.ES 
ACTlJEll£JIENr~S? 

T,ois vguments pwdent .., favew d'une originll non puremenl karstique d-. f'-.ides er.a on1 

f~nnt les uvit6s ,1ucr,._ : 

• In: aou,ces ~ qui y sonl patfois enco,. usoci6es n·ont pas un faci6s ~ I llantiqua; 
••• sont 9'n6tatenwrt br chargNS de gaz caibonique e1 de, siic:e ••..., ont du ct.tta 13,c a.~~ 
suJ>'rieurs l -0,8 ,,..,; 
• 19s miM,aJCSations de g-,p,se e t de quartz q ui y sont fr~IU inc:fquen1 des ftuides anciens riches en 
sJice • t en sulfates ; 
• ctitUints fonnes de miMnJisations carbonalffl ( crOUtes. stalagmites c:ontques, vOM floftants 
indiquenl bien raction d'NU.J: catboguauses. 

A <XE. TYPfc DE CA\'11ES DONNENr HAJSSANCE LES SOURCES KARSTIOUES TEDES AC1IAEUES? 

Nous n'avons ac:ds qu'l I.a ,6surgence de Husi Oennam. qui est tapisSM par des crci:.- de 
caJci1e probable,ment MrilN& d'une p6riode OU I.a soun::a •tail carbogueuse. En fait,, ii Ml probable q.J19 lea 
aquil6tH karstiques de moyenne profondeur ( 300 l 1000 m ) ne c:ontiement pu de m~ 
particuli6res. l eurs seuls earact6fes partieuliers sont Sn fonnes d• c,eusement : d6veloppltnent 
tridirnensionnel ., o,m .. "5enc;e des ccq,c,m. 

C£RTAH:S SOURCES CAR!l:lG4ZEUSES SONT-EilES ASSOCEES A DESN:XJFERES KARSTIOUES? 

II H I p,oba.b'e que cenainH soutces ta/t>ogl.HUSH cotrespondent • des aquif6res 
kaBliques. Le COz ne se m6lange aJors l reau qu'l p,omwt, de r'1T•v-nc:-,. durant la phue de t9fflOmN 
des eaux et sans qtfun-llquili>re chimique ,. soil aneint nee le raervoir catbona\6. Oars ms aµf.,._ 
prolonds, se fo,ment leis rrinllr.wx Hceptionnels que nous avons obs.erv-161 d&ns c.ttull r6seaux 
( monocristaux de calcite, de, quartz ). Cependant. ii est difficile de distnguef ca sourc.s dlt c:ier.s qui 
sont associ6es ti des riseM>irs gnbeux ti pa,,;, de siff1MS critikes chimiqws ou isotopiq.,M. 
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SPELEOGENETISCHE GRUNDMUSTER IN EINEM NORDALPINEN KARSTSTOCK 
(DACHSTEIN, OSTERREICH) 

~RAUTHAUSEN, Bernd 

In dem vorgestellten Geb1et, de,n Nordrand d•s D•chstain
t1•ss1vs 1n Oesterreich, sind Hoehlen von ueber 100 k11 
ver messener Gesamt l ••noe dokuoflent 1 ert. D1 e Vermessungsdaten 
s 1nd computRrgerecht aufgearbei tet und koennen scnn t zu 
stat1st1schen Vergleichen genutzt werdan. 

Ents tehung und Anlage von Karsthoehlen tnnd eng ia1t deia 
Vorhandense1n -,,■l.cqan■tisch Nirksaa.r lnhoaog1tnit,aeten ver
bunaen. Es stnd dies 1n erster L1nie Kluefte s. l. sowie 
Schichtfl•echen. Seide sind in Rauanlage bzw. Verl•uf von den 
lokalen tektonischen Gegeblfflhe tten abhaen91g. 

U• s.peleogen■t1s.ch b■sonders wirks..«l i.u. s11in 1 euessen 
s1e pr-1maer etne wasserwegsame Oeffnungswtnte •ufwe1sen. 

Wtr h•b•n d•h•r •1t unseren Arbe1ten versucht, d1e 
Hoehlvnsystanie •• D•chstein-Nordr•nd 1n den dort 91t9ebenen 
t•ktonisch•n R•h• •n ein:z:ugl iedern. Hierzu wurde u... •ine 
luf tbi ldt•kton1 •cha Det•i l •uswartung da§. Gebi etes erstel 1 t. 

D1 a erst• Anl •ge d es takton1 schen Grundmusters im D•ch
ste1n erfolgte bereits in der Trias. Bereits w•ehrend der 
noch fortd•uerndan Sedimant•tionsphase tritt ein NW-5£ und 
NE.-SW-ger1chtetea Diagonalsyste• offener Sp•lten •uf, d•• 
wiadar sad111entaer varfuel lt wurda. Oaneben bastaht ein, 
wahrsche1nl ich Juenger reaktiv1artes N-S und E-W-System. 
Bai de System• wurden wa.ahrand der tar!la.eren 
en-blac-Hara.ushltbung des Alpenkoerpars ganz oder teilwaise 
wi •darbal abt. 

Al s juangstas Trannf l a.achengafuage werden Entl ••tungs
kl uefte angeno,runen, di• alte, praee>eistente Kluefte Mieder
bal eban koennen. Aus fel sllftechani schan Gruenden koannan abar 
•uch neue Trennf l •achen bei Uaberschrei ten dar Gab 1 r91&
Zu9festt 9ka1 t antstahen, in diesacn F•ll i.Allg . oberfla•chen
bzw. wandp•r•llel. Bei V•r■inderung eines •gas pannten• Fels
koerpers, :z: . e. dur-ch Entfarnung einar Ei s-Auf- oder 
Gegenlast, koennan Kluefta und Schichtfugan, di• vorher unter 
Druck geschlossan und spelaoganetisch nicht w1rksa111 w•r•n, 
sich oeffnen und bavorzugta Verk•rstungsMega bilden. 

J ■ zantra-1.., a.retch des D•chs teinpl•tao1us i s t vor all•• 
d•• NW-SE / NE-SW garichtat• Oi•gon•lsystem •n der 
Oberflo1eche durch die K•rsto••••n und richtungsorient1erten 
Kia.rsthohlformen doaiin•nt <Abb. l>. Dies• Richtungan sind 
basonders in den r•ndferneren Tei l en dar M•,unuthoehl • 
repr•esentiert. 

Abl>. I Swats.lie Vff'kilurrc - li.&nlp1,
'"'sad~- ndl,t-.porwalxrlul 11.a.nt• 
~ a N·Tnl _,. Oach'-'flluu,.._ -
100'\ • ••t.. 

l• R.,..dbareich hi ngegen tri tt d•s Di •gonal system 
zu.rueck. Hinzuko1Rmen ein• •ehr sto1rke H-S-Komponente und ein 
lok•l stark hervortret11nder, E-W-gericht■t■r Ast (Abb. 2 und 
3>. Die •ktu■l la Entw•• .... •rung der v•dosen Zone ( S -> N ) 
und Tail• dar gr-assen Ho•hlenr•eu- der H1rlatz- und 
N•aauthoahl • fol gen di •••r tektoni s che;, Vorg•be. 

A -- . --
/4 

AMt. ! su.-.1-k Vntriwlt du an1--
1n din u.f1W4Mc..-.1t - N•a-d dr.1 
De,dulrml. - 100, • ~ ka. 

Abb. ; Sta.tnmdw Yrnn!uf ckr RIC'lf. ,...,._t..11Wrillll,Q ___ ... 

md1 )111u,:,lopl - ~MWa 
100•• u,n.-. 
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Di• synopt i sch• Batro1chtung d es D•chstein-Nordrandes und 
der Hirl•tzhoehle verdeutlicht eine •uff•llande P•r•ll•llt••t 
zw1schen der 1'1orphologie und der Anl•g• der Hirlatzhoehle 
CAbb. 4 und 5>. 

A"'- "4 Jna..-• ._ Dadu~ 
£.,a1111l1 a.u dn IOCO-. l?OI).. lt(IO. •1111 
1600.-ltolkJ'Plt&. - IOOS • •tbt. 

.-.;;a.o ...... ~"*' ... 
laulloMt. - IOOS • 26.Jta. 

Oar Gebirgsr-and 1st in B■rgsporn• und -einschnitt• 
gagliedart. ln H1rl•tzhoahle und - staerker noch - in der 
K•-■uthoehle li ■gen die l •byrinthisch•n Teile bevorzugt unter 
den Bergs pornen. 

Wir neh1111■n d•h■r •n, d.tss ob...-fl.-chanpu-&11•1• Trttnn
fl&echen .. Gebirgsr.nd eine wesantl iche speleooenetische 
Rolle spielen. Di•••• laesst sich vor •lle11 •us d1tr 
b■sonderen tektonischen Situation i• Gebiet d•r MHvnuthoehl• 
•blei tens d • r Ho1upttei l der Ho•hht 1 iegt unter d•• 
•>eponi erten und von Stei 1 w•enden fl •nki•rten 11i tt•gskogel J 
•usserd•• f•llen di• Schichten ■it c•- 20 bis 3:5 Gr•d geg•n 
N, •l•o t•lw••rts. 

Oiesa Verh•eltnisse sind Ur••ch• fuar Ablo•sen und 
Abgleiten gilnzer Schichtp•k•t•, NOdu.rch bereits grossvolu■ige 
Primaerhohlr•eu•• entstahen konnten. Es gibt daruaberhinaus 
Hinweise, d••• die 8•rgsporna selbst sich durch Abgleiten en 
bloc voa Gebiro•••••iv antl•nQ E-W-9■-richt•t•r Trennflaech•n 
abgel o•st haban. 

Weiter• lndizien fuer unsare Ann•h••• d••• di• grossvn 
Hoahlansyst••• •• D•chstein-Nordr•nd in engstar Bezi.tlung zur 
Norphol091• und zu■ tektonischen tlust•r ■tehan, ••h•n wir in 
d•n •ktu•l len Entwaesserungsverhael tn1ssen <vgl. do1zu Refera.t 
•5peleologie und Entw&esserung 1nnas nord•lpin•n 
K&rststockes ' > ,und do1rin, dass die Hoehlen nur- garingtief in 
don Gebir9satock hin•inr-oichen. So b•tr•gan die eittl•ren. 
kuerzesten Entfernungen Hoehl• - Erdobarfl•echa nur 200 bis 
300 ... 
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SPELEOLOGY IN KOREA WITH SPECIAL REFERENCE TO BIOLOGICAL SURVEYS 

LEE BYUNG-HOON 

1. History and Current Activit i es. 

Korean caves are aainly l ocated ln liaeSlone areas in •id~astern part or the 
peninsula as vell as in the southernaost volcanic i s land, Jeju-do(Fig.l) . 

The first record of Korean caves,hovever,can be f ound fn,a Kori's report 
(Hori, 1930) who investigated Dongryong-gul cave , nov in North (orea, in 1929. For 
cave organisas, aeanvhile, it is vi t h a Diplopodan arthropod, Antrokoreana 
gracilipes Yerhoeff , 1938 that was knovn first froa Korean caves and in 1938 Sato 
surveyed Dongryong-gul cave and collected an Aaphlpod, Pseudocrangonrx 
asiaticus, (Sato, 1939). It vas not until 1966, -hovever, that aore knowl edge of 
cave organisas caae to light by ICoreo-Japanese joint inYest i gation of 23 caves 
a.ad 49 wells froa South Ior ea . The survey res ulted in 24 papers vritten by 27 
aniaal ta:r:onoelsts fr011 7 different countr ies. which, eventually, uncovere<I JOI 
specles, including 56, nev to science , and they were all in 71 genera of 50 
faailil!s in 3 aniaal phyla. 

The joint lnvest igation or ganized and per formed under the leadership of 
S.-1.Ueno of the National Science Huseua of Tokyo aade a ailestone in korean 
biospeology by ra i sing greater interest s in cave organisas and subter ranean 
ecosysteas in korea. It was followed by , for instance , a study of a few 
l iaestone caves bJ two J:orean biologists resulting in a list of 48 aniaal 
species (Choi and Haakung, 1966) and in August of the saae year the Iorean Caving 
Association vas founded vhich certainl y was the first organization ever created 
for cave s t udy and preserva tion in the country. Tvo year s later , in 1968, the 
Association as.de a survey of 13 l ava caves ln Jeju-do island and published 49 
anl.aal species as the first r ecord f roe lava caves o f the country ((orean Caving 
Association, 1970). Afterward, Lee, the present vriter, a s aeaber of cave surver 
teaa of t he Natlonal Sci ence Huseua of (orea, published five species of 
springtails, including one new to science, froc 7 limestone caves , with a list 
of 92 Korean caves (Lee ,1974). In 1975 the Korean Association for Conservation 
of Caverns ([A.CC), fo~rlJ the Korean Caving Association, carriied out a survey 
of the liaestone area and listed about JO aniaal species froa each cave 
(L\CC, 1975). In the aeant i.ae, hovever, the Cave Explo rati on Club of Dongguk 
University, founded in 1970, was knovn t o have reported 66 species of 15 ani.aal 
order s froa ac>re than 150 caves in the country (DUCEC, 1975-1976). Later again 
U CX: undertook an investigation of Seongryu-gul cave a t Uljin in 1977 and, a few 
year s later , Cosudong-gul a t Danyang (KAO::, 1977, 1980). 

In the meanwhile, the Spebological Society of J:orea vas founded in 1973, 
which has been i ssuing its journal, undertaking a nuaber of exchange visits and 
surveys with their Japanese colleagues. In paralle l vith the Society's programs 
lACX: kept caking a series o f efforts o f survey of so.e i■portant caves 
designated as natural aonuaents of the country (KACX:, 1979a), that is, for 
Baegryong-gul. Naa-a;ul and Nodong-gul caves (U.CC. 19791), 1980). 

~.A,j,uDo -
Fig. I. Principal localities of lorean caves. (C:Cun •eaning county) 
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On the other hand, upon the invitation of the International Union of 
Speleology (IUS) the pr esent vriter aade an applicat ion for 11e•bership to IUS 
and, in 1977, at the 8th [n t ernational Congress of Speleology in Sheffiel d, 
England , the Republic of Korea was affiliat ed to the Union by the appr oval of 
the General Asseably. In connection vith this international effort of 
developing cave science it ear be worth mentioning that a se.inar vas organized 
during the 16th Pacific Schnee: Congress in Seoul in 1987 with the title of 
"Research and Preservation of Subterranl!an Ecosystea". It vas re presented by 
speakers of IllS and four different count r ies; Au.st r ia, Japan, Nev Zealand and 
Xorea, and held open under the joint auspices of thl! Xorean Society of 
Sys t eaatic Zoologr and Section J-1 (Insect Ta:r:onoar) of the Congress (XV[ 
Pacific Sclence Congress,1987) . At doeestic level , aeanvhile, the Kangveon 
National Unhersily Cave rnvestigation Club ( LXUC[C) was established in 
Septeaber 1987 for exploring and studying caves and issued its first annual 
r e port in 1989 (l:HUCIC, 1989). Some recent devel opoents, aoreover, in cave s t udy 
may deserve our attention. They are surveys bJ t vo provincial governaents, 
Saacheog-gun Count y of Kangveon-do Province and Jeju-do Province . The foroer 
Province , e•bodying aajor limestone areas of t he country, l aunched a survey of 
Daei-rl cave systea, giving a list of 54 animal species froa si:r: caves of the 
area concerned (Sa11eheog-gun, 1987), whereas t he la tte r undertook a general 
study of Bileaod dong-gul, a lava cave syst ea, enuoerating 18 anical speci es in 
14 {uilies of S classes (Jeju-do, 1989), in addition to a va r iety of geol ogical 
details respectively. 

As recently as earlr August, 1989, ''llle Xorean Society for the Study o f 
Subterranean Ec.osystea" was established and it noainated the present vriter a s 
national delegate representing anew the Republic of Korea to the Int ernational 
Union of Speleoloa,. 

The above accounts describe onl y cave surverys by organizations or institutes. 
There have been, hovever , cave surveys carried out on individua l basis , and, for 
cave organisas. theJ are as follovs: opiliones (Suzuki , 1966). spiders (Paik and 
Naakung.1967) , Calloisiana (Haakung, 1974a,b, 1982 0 1986), spr ingtails (Lee and 
Par k , 1986: Lee and Thi baud,1987), bats (Oh,1977; Park and Won,1978; Oh,1979; Oh 
and Iang,1979; lang et al,1985; Oh, 1985; Park ,1988) and ■icrofungi (Nin, 1980, 
1988) . So■e ecological as vell as l!nvironaental observat ions ve re also ■ade ( Lee 
and· Na.akung,1971; I■ , 1975a,b ; Oh,1979; l■,1980; l-■ , 1983). Recently Nukung 
published a wo rk entitled "The U aestone Caves and Their Fauna in J:angvon-do 
Province" in whic h he e nlis ted 141 animal species in 30 order s fro■ 9 classes 
(Naakung, 1987) . On the other hand Yoon d re v special attention by dealing wi th 
pollution of cave i nhabiting bats bJ organochlorine cOC1pounds (Yoon . 1987). In 
connection with bat study reproductive biolo&J by histological appr oaches 
(Oh, 1979, 1985) as vell as chroaosoaal and faunal studies vere also aade (Park 
and Won,1978; Puk ,1988). 

As regards geological studies of caves efforts vere aade aainly by 
Suh(Suh, 1966), Hong(1976), U■(Ha, 1977, 1982), Suh(Suh, 1983) , \loo 
and Woo(1989) aaong others. Cave photography , on the other hand , has also 
been actively pur sued by Suk and dramatically aaterialized with the publication 
of " Korean Caves" vith coment aries by H.S.Suh and J . Naakung(Suk,1987). 

2. In...entory of Korean Cave Ani■als 
How we list the l'orean cave fauna as follows. Picking out the data for the 

list frc:m nuaerous publications a stict policr of taking onlr those vith 
r eferences vas adopted ~ause only they are likely to i■ply the author' s 
responsibility as veil as r e liabilitJ of the data. The year of noaenclature 
following the scientific names were not given but for species recentlJ 
described. 

2. 1. Platyhel■ inthes 
Fr011 this phylua is known only Turbellaria froa korean caves and they are 
~ Jipolica Ichikawa et J:avakatsu, 1964 , and Phagocata sp. of Planariidae 
andTphal op ana ~ Iavakatsu et Ii.a , 1967 of J::enkiidae. They were 
collected fro■ Cvaneua-gul and Hvanseon-gul caves. S.coreana is considered 
trogl obiont, being blind a nd ailky vhite in bodJ col or WhT'Ietiie fonw!r tvo ■aJ 
be troglophiles, having been found also outside caves. The occurrence of this 
genus in Corea, having been so far knovn only froa North Aoerica and Siberian 
Altai should be t he first record for the Far-F.ast. 

2.2. Arthropoda 
Class Crustacea 
Subclass Ostracoda 
Order Podocopa 

The Korean fonas so far collected a r e idenu fled t o be Candona aoriaoto1 
HcKenzie, 1972 Cypridopsis coreana ~ lkl:en2;ie, 1972 vilh triangular~ 
addition to a third for•, Cypridopsis ~ elongnta fkKenzic, 1972 vi t h 
elongate triangular shell.all fro■ limest one ca~·es,loc3ted nea r each other in 
thr ee different provinces in contact. So far the l roup Cypridae , to which the 
above three roras belong, are known to noraally inhabit subterranean va ters and 
characterized by transparent shell, as well as blindness . This foaily is 
hitherto reported only fr~ North Aareica, i:u rope and Japan. lt certainly is too 
earlJ to outline a general picture of its .:orean fauna due to poor knowledge Jct 
available o r their distribution in the country . 

Subclass Copepoda 
Order Harpacticoida 

The Xorean subterranean Copepods include 6 3pecies in 5 :;enera of 
Canthoca•ptidae; Canthoca~ptus ~ :•Uura , 1969, Br1ocacptus 
~(Schaeil), ,!-~ Claus, ~ ~ Miura,1969, Culca■ptus 
uenoi Hiura.1969 and Epactophanes ~ ~irazek, as vel l as Parastenoc3r1s 
nipponensis Chappuis of the fa■ ilJ Parastenoc:aridae. They are frOD 9 liaestone 
caves in the ■id-eastern part of the peninsula. Three species of the forr:er 
fa■ily we re found nev to science and also dehceint of nauplius eyes 
(Hiuro,1969). The one in the latter fa■ily vas collected rroa an artificial vell 
and is sooevhat a■azing by having so Car been knovn onlJ froa J3pan. The 



Harpacticoids froa Korea, therefore, nw::abers 7 species 1n 6 genera. 

Subclass Kalacostraca 
Order Bathynellacea 

Fr011 5 Korean licesto:ie caves and 4 ~ells vere collected 6 species and 
subspecies in 3 genera, all of theg as nev to science. They are £athynella uenoi 
MorilllOto, 1970; 8 .13inuta ~riMto, 1970, B.fodtnarua '.-lori00to, 1970, Bathynella 
rufa Horiaot o , f97o.""AITot.at:irnella corean"i ~.oricot o, 1970 (fanily !\athynellidae), 
~ Parab3thynella gracil!i:::.a catuda :-iori=oto,1970 (Parabath; n:llidae). These 
nev taxa have incr eased its number or species in the fa~ily fr~ 15 , all froa 
Japanese archipel o3oes , to 21 in the far-F.ast. The six species are all lackin:::, 
eyes and 8QOn3 thea t he first three Bathmella .::.pecies cooprise part of 
8.'10riraotoi g r oup in Japan and it is the case with reoaining three in vhich 

Allobathynella ~ • .] • .£!:!!!. are all allied t o a Japanese species and 
furtheraor e Parabathynel la .&: .!!.· has its noainal subspecies in Japan too. Al I 
these data are highly su;uestive of their quite close relationship to Japanese 
fauna, which should ghe clues to ori:;1n and dispersion of actual foras in 

Japan. 
Or der lsopoda 
\le have so far 4 species o f either Parasellidae or Asellid::e o f the Suborder 

Asellota, collected froa Korean caves and 1oells. The three speces of 
Parasell idae includes :-:ackinia t roglodnes ~btsuooto, 19:>7, _H.coreanus 
Hatsuaoto, 1967, and M. japon1ca ~. all with elongate body and antennae but 
without pigaenl and eyes, being considered , the.-efore, t.-oglobionts. Only the 
f irst one ,however, was collected frc::wa lioestone ca\·es and the .-eoaining two as 
well as a fourth species of . .\sellidae, Asellus hilgenfodii Bovallius, ce.-tainly 
a t.roglophile , were collected froa wells in Daegu, Daejeon and Se-oul .. 

I t aay be noted t hat t he genus Hackinia had contained only one species frOG 
Japan until the su.-vey in 1966 in kor~sooe nev additions. 

Order Aaphipoda 
The lorean fauna of this grnup is .-epresented by Ca.caaridae includin3 

Psued.ocrangonrx a.siaticos Ueno.1934, _!-~ Ue.na , 1966, and Camaru.s pulex 
sobaegensis Ueno, 1966. They a .-e. all froa a nuaber of limestone caves and veils 
(Ueno,H., 1966). Of these P .asiaticus should be nonuaental being the fiut cave 
organisn eve.- recorded trO. l:orean caves. This species and f.~ are blind 
and considered tl"oglobiont. As rega.-ds Q_.pul ex w-h1ch. vith its body colo.-. is 
ce.-tainly a Lro:;lophile, its variation in different .-c:;ions in lorea were 
intensivel y studied by Ki.a and Lee with specimens r.-ou aontane str eaas (Ki■ and 
Lee, 1977; Lee and Xim, 1930). On the other hand, one of the typical c.ave foras in 
Centnl Europe, Niphaq;us, has never been located· Croa the far-~st. 

Cl ass Diplopoda 
The lorean fonis ue res tricted to 0 .-den Polydesooidea and Julifo.-■ia, 

represented by 6 speci es: Oddus a;racilis loch (Stronglysoaidae), Epanerchodus 
kirilli J.tu.-aka■ l et Paik,1968, E.bif i dus Tak.akuva ,195-4, E.clavisetosus Sunkaai et 
~.1960 (Polydesaidae) (Order Polydeseoidea) and Skleroprotopus laticoxalis 
lon;;us Hunkaal et Paik, 1968 and Antroko.-eana 3ncilipes \'erhoeff (~luraka11i and 
Paik, 1966). 

It ls quite inui::uing frou evolutionary point o f view that t.-ogl obiontic 
Skleroprotopus and ADtroko.-eana a.-e .-eslricted to li..estone caves in the 
peninsula whe.-eas Epane.-chodus, a t .-oglophile. are observed only froa. lava caves 
of Jeju island. 

Class Oli lo pod a 
This group f rOCI lorean caves includes Scolioplanes ~ Japon1cus 

Ve.-hoeff (Ceophilidae, Order Ceophiloao.-pha) , Esau;;aatob1us longicornu 
Takakuva (Jlenicopidae, Order L1thobioaorpha) and Thereuoneaa hilgendorfi 
Ye.-hoeff (Scutigeridae, Order Scuti geooor pha). It is o,lly ~longicornis that is 
conside.-ed troglobiont bei ng light in color and blind although absence of eyes 
a.-e coaaon characteristics of LithobiODOl"pha (:iunkami and Paik.1968). It aay be 
noted t hat Chilopoda .-a .-ely e\·olved cave adapled rorgs l hrouuhuuL Lhe wu, ld. 

Calss Arachnida 
Order Pseudosco.-pionida 
This 3.-oup is knovn to have evolved many cave forus, and 3QOng about 2000 

species over the wol"ld approximtely one sixth is froa caves , DOSt of thea 
belonging to Subo.-dus Chthoniinea and Neobisiinea (Vandel,1964). 

Fi .-st findin& of Pseudoscor piones froa Korea vas vilh the collection of J 
species in 2 genera r roo :; caves by 1966 survey (Uo.-ikava.1970) and 
Allochthonius ~ :torikava, 1970 is blind whereas !_.opticus ~ of the 
saae faaily , Chthoniidae. is with 4 eyes. In addition, the lo.-ean collection of 
t.he genus Allochthonius vas the Ciut record outside Japan which is the type 
locality of the genus. In Yiew of wide distribution of _!.opticus in Japan the 
lorean fon• _!.opticus ~ nay also have spread ove.- the count .- y 
(Ho.-ikawa, 1970). The .-eminins one species i s :leobisiua ti.1gnw:a che juense 
Horikava , 1970 of Neobisiidae vith 4 eyes , which wa~ found fn,• lava caves in 
Jeju island whe.-eas t he foroer t \io ve.-e froo liaestone coves in the peninsula. 

0 .-der Opilionida 
This g .-oup froa Korean caves contains 4 species vi th 2 subspecies in 4 gene.-a 

which fall into J fa.llllies. They are laolinonrchus ~ ~ 
(Suzuki, 1966). .!•£·~ (Suzuki, 1966) of Triaenonychidae. and Sabacon habei 
Suzuki,196!>, lschyropsalis ~ Suzuki,1966 of Ischy.-opsalididae and Opilio 
pentaspinulatus Suzuki of Phalangiidae. All the Out th.-ee species a.-e froa 
iURstone cave-e while the last one is fn,a lava caves in Jeju island. 
laolinonychus is .-eauk.able by being unique to lorea. Funhe.-aore its fa■ily , 
Triaenonychdae to which it bel ongs with 4 additional gene.-a hoa Japan had 
pr eviously been known only fro. Africa, North Aaerica , Aust.-alia and Southern 
Pacific. Its occurrence frca the Fa.--East, Japan and lorea, therefore, should 
coapl"ise a disjunct group and uy be vort.l) st.udyinR froa bioaeog.-a phical and 
evolutionary point of view. 

Or der Arnneae 
Spiders fr011 korean caves we.-e reco.-ded £int with 2 species (Choi and 

Naakung,1966), then anothe.- 2 species (Paik and Na.akun~.1967) and later 19 
species or 9 Caailies (Pail et al.,1%9) with JJ1hlional l. species (Paik and 
Naakun~,1971), which nuub,eu 1n total 21 spec 1("S 1n 10 food ies • .t ... mg these 
uo::lobionls :ue rest.-icted to 5 species of l.eptonct ,Jae and the.-e arc ~mother 5 
species only frDfl ca\·es, "ttich enui.,erates 10 as cave fo.-as and .therefo.-c, 
about half the total 21 spe<e1s on record. ll uust be qui te int e r-cstin;:: to see 
that tro~lobiontic Leptoneta species are rcs tnctc.'d to I iocstone a.-cas and have 
neve.- been located from la\·a ca\·es or JeJU island. 

Spide.-s froa Ko.-ean cn\·es are I is!.ed as fol Jo11os. 
leptonetidae - Leptoneta ~ Paik et ~allkun&, 1%9; ~.hosyesulensis Paik et 

Nalilkung. 1969; .!:...so.-yonsens1s Paik et iiallkung, 1%9; ..!:.- yongdaagulenslS Paik et 
Naakung, 1969: _h.si■bo,.ulensis Paik, 1971 

Theridiidae - Theridion tepid,uionJa foch 
Nestiscidae - Nesticus coreJnus PJ 1k Cl :Oaol..ung . 1°09 :1!,.quclp;ntenslS Paik e l 

Nawkung, 1%9 ------
Llnyph1idac Lepthvph.:,n t es cavern1cola Paal.. et Yaginuga, 1%9; .!:.-~ 

Paik, lt;b5; Hen-;,ea ~ rJ1i. l!'l \"..i:;1num, 1%9 
HicryphantiJae - Jacksonell.i sexoculata Pa1k et fo;:;inu&l,1969 
Pholcidae - Pholcu.s cn·pt icolens Hoe-senbcr ~ el Strand 
Argiopidae - Heu ~lWtreille) 

A.-3yronelidae - Oolichocybaeus whanseunensis (Paik et Haakuns, 1967) 
Agelenidae - Cybaeus wosanensis Paik et Saokung, 1967; Blaboaia ~ Paik el 

Yaginuaa,1969; ~ ~ (Si■on); Coelotcs ~ Paik et 
faginum, 1969; Coelotes song■in fae Paik et Ya=1inuaa , 11:169 

Sy■phytognathidae -~ si■bo:;;,;;,ulensis Paik , 1971 
0.-der Aca.-i 
Hites froa 1:o.-ean caves nu■bers 5 species or 4 faailies. The first reco.-d vas 

aade fn• Kosi-gul cave in 1 ices t one a .-ea and "·e.-e Epidamaeus ~ Aoki , 1966 
and Da..maeus coreanus Aoki,1966. They a .-e round as fungivores f.-oa .-otten legs , 
not considered, there£o.-e, cave ,1dapted. They aay be oeaninsful, hoveve.-, in 
that ala.oaeidae, represented by the tvo species, a r e fi r s t .-eco.-d fo.- the 
far-F.ast and also the fi.-st Suborde.- C.-yptosti:rnta for lo.-ea. furthe.
collection involved Bedesiana uenoi Ishikawa , 1968 o( Epic.-iidae, r.ha,;idia 
longisensilla Shiba,1969 (Rhagiidae) and Soldai:,ellonyx chappuisi \/alte r of 
Kalacridae which is froca subteHanean vatel"s and conside.-ed only troglobionl 
aJM>ng the lorean collections (lma.wun, 1960). 

Class Insecta 
Order Protul"a 
Little is known of P.-otul"a frOQ (ocean caves except Nipponentoaon nifhn 

(Yoshii , 19Ja) froa kosi-~ul cave in liDestone u<?a of the peninsula. is 
species was also collected late.- froa forest soils of :forth lo.-ea ( l1:1adate,197J; 
Iaadate and Szeptycki , 1976). The South lo.-ean speciaens a.-e considered 
tro3loxene having been located h011 entrance of t he cave as va$ the case vtth 
■ost "cave speci■ens" of Prntun elsewhere, froa France, Thailand and Japan Co.
instance. 

0.-der ColleGbola 
Collet1bol a (rOQ lorean caves nu.■bers 22 species in 8 faailies and aaong thea 

14 species ve.-e described as new to science (Yoshii , 1966; Lee, 1974.1984, 1936). 
The most cave adapted fo.-as a.-e TOlilOCel" US .a!!! Yoshii . 1966 and ~ 
plurichaetotica Yoshii,1966 which ue coapletely blind. In addition,~ 
vigintife.-ispina Lee, 1974 and Anhopali t es .&!!! Yoshii. 1966 a .-e quite suggestive 
of st.-ong cave adaptation in view of ei the.- ve .-y long setae o.- e l ongate clav and 
ocell i .-eduction in nu.■be.-. Fa.- aore exue■e case, however, is found froa 
Culgastr ura reticulosa Yoshii,1966 descdbed as new genus fr011 k:osi-gul cave. 
a nd late.- found also f roa Sanhodon3-gul cave fro■ the liaestone areas. It 
.-eveal s a coupl e t e loss of the J.-d antenna! organ, ocelli and postantennal o .-gan 
which gost other CollNbola do possess as typical senso.-y o.-gans. On the other 
side of this .-eg.-ession, however, this species is exceptional by havin; 
deve l oped an "apical organ" on antenn3l tip . All these .-eaa.-kable c haracter 
s l ates led the p.-esent w.-iter to check thei.- teupe.-atu.-e .-esistance and 110ultin3 
cycle. The int e .-aounting period deterained was about 110 dnys which is al00st 
t wice as l ong as in othe.- cave Cor-.s on record ( Lee and Thibaud , 19a7). I t is 
suggested, therf9re,thnt f. reticulosa deserves t o be ranked t o a new fa■ily in 
viev of its extreae divergence as underlied by its overall charncter changes in 
ao.-phology and biology. 

The Colleabola froa lo.-ean caves a r e as listed belov. 
Hypogasuuddae - Gulsast.-un .-eticulosa Yoshii , 196o 
Neanuridae - Hicranu.-id'a ~ (Bo.-ner); Anurida plurichaetotica 

Yoshii , 1966: ,!_. plurichaetotica decipiens Yoshii, 1966 
Onychiu.-idae - Onychiu.-us uenoi Yoshii , 1966; 0. b.-evispinat~s Yos h~~ ,19~; 

O.izuruensis Yoshii,1966; _Q.~ Kinoshita;Q.yongyeonensis Yoshi1 , l«J66; 
O.polychaetosus Lee et Park,1986: .Q.lon:;iset osus Lee et Pa.-k, 1986; _Q.oblont;,atus 
T.ee el Park, 1986 

Isoto■idae - folSOlilia candida (Uillea) 
Entoaobryidae - Sinella dubiosa Yoshii 
Oncopoduridae - Oncopodu.-a ~ Yoshii, 1966 . 
Toaoceridae - Toaoce.-us gtl Yoshii, 1966; 1. leei Yoshii , 1966; !-dheuisp1nus 

Yoshii. 1966; T. vicinus Yoshii, 1966: T. vi3intiferispina Lee, 1975; I .kinoshitai 
Yoshii - --- -

S.int.huddidac Arrhopali lc:a ~ Yoshii • 1966 

Orde.- Orthopte.-a 
This group froa Korean caves are rep.-esented only by Rhaphidophoridae of the 

Suborder C.-ylloacridoidea , including Diestnu•ena faponica Blatchley, Tachycines 
co.-eanus Yaaasaki,1969 and T.uenoi Yaaasaki,1969, the last tvo as new to science 
~he fiut one as Re~ord fo.- (area, which, all with deve loped eyes. 
however, are considered troglophiles. 

Orde.- Notoptera 
As one of the uost typical rel ictual insects this order, in lore3, is 

.-ep.-esented by Calloisiana biryongensis NcUOlkung, 1974, .Q-~ H~kung, 1~74 
and f._.aa;;nus Naakung,1936, all frOQ lioestone caves o f the counuy. 

Order Col eoptera 
Cave forns a.-e gene.-ally found frou only two Subonlen. Canboidea and 

Staphylinoidea and this is the case with Korean cave beetl es t oo, all fr011 
li■estone areas. A specis of Ptinoidea, P.::.udeurostus ..!!.!!.!!.!l (:?eute.-) is 
trogloxene, collected fr011 a lava cave. 

Her e Caraboidea is .-ep.-esented by t.-ibe T.-echini of T.-eehidae, containin3 one 
Trechus and 4 [ausavatl"echus species. The last four species a.-e l ackin:: e yes. 
wings and body pigaents and coaprise a aonophyletic group with those i n Japan 
after their authors. 

Another Subo.-de.- St.aphylinoidea contains Catopidae, Staphlinidae and 
Coryl ophidae. Of Catopidae only Bathiscinae ls knovn to j>l"oduce troglobionts. 
Since all ■eabeu of t he Subfaaily a.-e lacking wings and body pig■ents and even 
epigean for■s often ue blind they are consider ed p.-eadaptl!d al.-eady for cave 
life (Vandel, 1964). The [orean cave species Coreobathyscia narks the fiut 
Bathiscinae aeaber ever found outside caves of Heditenanean area. 
(Szyac.zakowski , 197!>). 

As for Staphlinidae only two species ven! identified froa liaestone areas and 
ve have two additional undete.-ained genera (Watanabe, 1969). Staphylinidae a.-e 
rarely found froa caves and are conside.-ed trogloxenes. Another s~ies 
belongin3 to genu.s Lewisiua , Co.-ylophidae, is a l so collected froa a liaestone 
cave vhe.-eas a Pseudurosiusspecieso Ptinidae vas discovered frOQ a lava cave in 
Jeju isl and, which cenainly is a · t.-ogloxene. 

c.a..-e beetles fr011 lo.-ea a.-e as follows. 
Subo.-der CaraboiJea 
Trechidae, T.-echinae-T.-echini - T.-echus ephippt.atus l>ates: ku.-o1savatrcchus 

glabra lus Ueno et rfaakung,19t>8; K.latio Ueno et Naakung,19ao; t.lona,ipcs Ueno ct 
Nat,dcung, 1965; !_.setiger lkno ct Hawkung, 1968 -

Suborder Staphyl inoidea 
Catopidae, Bathysciinae - Coreobathyscfo solivaga Szyaczakows ki, 1975 
St aphylinidae - Psephidonus lestevo1des (Sharp) 

Paraleaster coreanus Watanabe, 1969 
Corylophi dae - Levisiua japonicua Hatthew 
Suborder Ptinoi~ 
Ptinidae - Pseudeu.-ostus hille.-i (Reitter) 
Order Uipte.-a ---

W~ hu ·e only J spe-cies of pupiparnus Calyptrate Oiptr.-3ns: U.-achrtarsina 
kano1 Haa, 1~7 (Streblidae) as pa.-asitc of bat, ilhlnulophus fcncaequinu..i: ko.-ai 
and _!._!.quelpart~s. Nyc t eribia ~ Haa ,l9b8 (Nycte.-ibiidce) fro. a Hyotis 
sp. and Nycterib1a pleuralis Haa,1968 fro■ Hyotis ~ aau.-ensis. 
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.l. ). Vr r t,·br., t.1 
Cl.1}.:i :L11.>.1..1 I 1.1 

fPt,h.· r (h1ruJ1t1•r,1 
tou.•.rn Ii.it., tncJm:1• 22 :-.prc1t.•s ul ·1 1.1111lit.•s ,1,111 those rrn~ t. ,\Vt.':. .in· but~ 

sp4..•c1c~, '; :t·:1rr,1 tn l l,1a1lu's (t1u.l'N17; lu.t1J'u1,1 JnU)'o:-.h1\·u:0-.1 , 1%9; P.:uk 
and \i"on,1117&; ;•.1rk,l?lil't). 11,cy .i re as follows, 

fa:.1lly 1:t11w,lo;.h1d,1(' -.!h!.!i~l~ph1m !.!,:rr_11w-t..•11u111u11 l..ur,11 turrni1 
Faa1 l y \'t·~i,nt1l10n11J,1c - Hrot1s 1f.111IK•,1ton11 ~ru~ O:ncv: ~-~ 

.1uurt.•ns1s O,:nc\· ; ~- rnr11os11:i. tsm•ns1s Kuroda; ~- o.,cr0t!,1ct vlu:-. Tc,aotnck; 
t:pt ('~Ucu.s ~ p.11Tens M11lrr; Plrn,tus ~ ~ Jaa17u::n .1nd- Yush1yuk 1. 

JC)(I');~ l('·JC03,-1st,•T tnlC'Tmt'dlJ KoTt. 

). Ccnrr,·11 R('vu_,.., .ind Fuuu(' Nt•cds ol tore.in H1uspt.•ulot,:)" 
Puttintt .,II t!'ll" .1bov1' ,ffcmmls hlKClhrT 1n taxono•ncal trrcs thry ,·.in ht• 

<>nl isll'd 1nt u 11:i ~pt•< u•s 1n 55' (.1■ 1 I 1c:-. of 7 .m11a.,I < lasst•s ( f.,h. I). Out or 
th<>m 64 ~p<'<"II'.._ .,rr cun:-.1J~rcJ t .. oblnb1unts, h,•m·r, .ibout ',4';, .mJ .inh .. npoJs 
.imuunts to 1(1'1 .sJl('C 1es, •nl, nt vt11d1 Ar:111(•:11." .ind Cul lrabol a br1nR prt'docun.1nt 
by rnuffK'ral 1ng .,bout lO spr1 u•s ( .!0%) cm:h. A•unK th<> t~u:.1 u f more than 10 
specie:. uncuvrr1•d 1hr ... 1l111 ut c.1vr .11l,111trd roras (trt1Rldb1un1s) tu "hull' n~lk·r 
of l'aCh l.:uon 1 .. 0:a C,l\l':-0 v,•r<- till' h1>1,h('SI in A .. :ane.u..• ,111J ("ullrnbol.1 v1 1h 4X-. ,md 
77% respect tH'h. 

It should tK- 100 l'ilrly, of 1..uunw, to pursu(' .1 J,!Pnc .. al JHClurl' of torr,m c.nr 
fauna. Sevc.'T",1I points, hnv1..•v,•r, , ·.m hl- &1111..· clt.•:tr lro. thr d,1t;1 ,1 \ .nalhr ~o f.u. 
A ,ca.,rk;:,blr dtSJUnCUlt'SS of Sua(' M,l"IJUll:j ,ITC nol 1crd. fo .. 1nst;:mcr, ,n so-,• 
Tud,cl)Jr1.1, Op1l1on111.l ,mtl Rathyl'IC1n1 1 of C:olt"nptt' .. ,I. In J1hht1on , torr.in ca,e 
ana&'.I IS shuvs an e,nJr■1c 1 t)' of h2% on the- vhul ,•. l::H.•n stn>RR<'r enJr■1,· 1ty "•'s 
.. evc:t l t'd vllh .::1u1lnuy u( Op1lloniJa and t:ulg.astrnrn or Collr■bol., . "h1ch >1,rm•r,1 
ve .. e ncv to sc1t"nct" · vhcn drsc .. abcd un,I Sltll .. ('111.1111 unique to lo .. c.~. 

In the light o r stat us knovl etlRe of t::oTr:tn foun,'l II a.1y be caph.1s1u•J 1h.1t 
1MJr c tnfora.,llons shou l d bl' a.1Je .1.,,,,.--.lbl1..• throu1th 1ntrns.1't'r s t udy of c,1n• 
., .. Ranl.&a."l 1n tr .. :is of d t vcnuly ,md di,1nbut1on 111 r,1Tt1cul.1L II 1:- sur prtsin•: 
th,-.t w are, 1111 111 t o t J I IJ lackinM 1nfnra.,t1onM of &'.lRJ 1aportanl C.l't'l' u .. gan1:-.as 
I ilcc r ,uto.t.oans. S("lll.1t odl's, AnnL'I ids, «:.1strupoJs. Dcc,1poJs, T1chupt1..• .. s. 1'1!-Cl'S 
.inti so on. Sol ry on l he bJs1s of JNail('d fnun1!'ll1c b.1ck,tround vii i 11 tX' a.1J(' 
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THEORETICAL INVESTIGATION OF THE DEVELOPMENT OF SPHEROIDAL 
NICHES OF THERMAL WATER ORIGIN - SECOND APPROXIMATION 

Dr SZUNYOGH , G&bor 

The developnent thernal spheroidal niches by conc!anse •,1ater 
corrosion uas first suggested by :iilller /1974/ and he als6 ;:iro
vided a qualitative description ror cavity foroation. A nuveri
cal an:..lysis of the growth rates o r niches was perforc,ed !Jy 
Szunyo~h /19~2/ and he arrived at a relationship for the rea'll.f'.,
oralready formed spheroidal cavities in rune t ion of the physical 
and cher,ical paraoeters of the enclosing rock, the carbon- dioxiCe 
conten--i. of cave air and temperature of the thernal-water lake. 
fubsequently - on the basis of the results - a discussion !"allo
wed on the issue whether the cavities formed from steam precipi
tation above water table or by other mechanis11s below water table. 
.\mong others, it was undecided whether the sphere is really the 
' ideal shape' of condense water precipitation /HUller , 1974/ and 
what steos its evolution from a chimney reaching up in theceiling 
fllOMS. 
In the present paper our intention was to set up a s:,,stem of 
equations which provides approximate numerical answers to the 
questions. To this end /in second ap.;,roximation/ we studied a 
model not restricted to cases of spherical symmetry. In the first 
approximation /Szunyogh , 1982/ the rate of enlargement depended 
on the co, content of air only to a small extent /by cube- root/ 
and was slow /5 to 20 ,.._ 11 per year/ as the poor thermal conducti
vity reduces the rate of condensation . T!"lese support the :a.ss!.l~~
tion that the growth of the spheroidal niche is primarily cont
rolled by heat distraction by the rock. In this second approxh1a
tion this factor is regarded fundamental and convection in cave 
a ir is assumed to ensur e permanent vapour and carbondioxide 
contents over the niche surface. /At present it is not possible 
to decide to what extent this simplification cmdifies the conc
lusions fron the second approximation/. 
Analysing the equations several, so far unknown properties of 
condense-water-corrosion cavity foroation can be ravealed and 
expressed in numerical forms . 
The 'ideal shape ' was determined-and its •stability' examinde. 
The niche shape is considered ideal if formed without the influ
ence of other factors /air current, rock inhomoY,eneity, intermit
tent inund;ttion , erosion , temperature anomalies and others/ by 
condense water corrosion. In reality this situation is rather 
uncommon, !>ut tnis cives tne ' skeleton' or any cavity formed !>y 
condense-water corrosion. Comparinc the ideal shape with the 
actual shape or sphP.roidal niches, the issues of the abovec!ebate
can be settled. 
The •stability • of the niche shape l'l.eans whether c'l small distur
bance in cavP. shape is reduced or even i,,iore accentuated during: 
further solution . 
:!athemiltically the problem can be grasped as a func tion of niche 
surface, which satisties /with the related physical properties/ 
the laws or conserv;t t ion or mass and energy and or thermal con
duction, vaoour precipitation energetics and the e quations ror 
the hydrocarbon dissolution or limestone. Although in a r,eneral 
case the sought surface is not a inatheeiatical sphere, belotJ we 

retain the concept o!' spheroidal niche. 

~HYSICAL FOUNrATIO!lS Of CAVITY fORl'ATION 

Let us assume that a small chimney /crack/ stretches upwars froci 
the cave ceiling , filled in by vapour of To temperature. 
Air heats the rock and therefore the pr eviously parallel isotherms 
i n the latter become denser above the chicmey a nd sparser in the 
vicinity of the entrance /fi,;. 1/ . Thus the thermal gradient varies 
rrom place to place. In a time unit the amou·nt of heat release~ 
rrom the precipitation of water on the cav ity surface can be con
ducted hy the rock. As the heat conducted in time unit is propor-

fig. 1 

--''-----===~·===-·-- ---·-·-·-·-·-·-

Isotherms in the rock over cave chambers wit~ s~oot?; 
seiling /a/ and one with c?lione:,, /b/ . TO is lake wa:e:
temperature 
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re.sume p. 54& 

tiona te to the thermal gratl ient , conc!ensat ion becooes different 
in the different parts of the chioney. '!'he uater in contact with 
the rock bevomes aggressive through the influence of carhon- dioxi-

~~ ~~e t~:o~~~ · o~u~a ~=~ :~~~~~i ~~ t=~s:~!v~~n;:~~Jn~~Y P~~!O~~~~n~} 
corr osion is also different in the different points of the cavity. 
In t he upper oart enlargement is core rapid• while near the chim
ney entrilnce / where the roc k is heated and thermal gradient is 
reduced/ it is s lowed down. This explains / with other agents -
s ee HUller , 1974/ why spher oidal n iches narrow down at bottom . 
As the niche broadens and char.ges its shape , isotherl'I sur faces 
a·re also distorted. This process involves the g radual alteration 
or the rate of corrosion in space and time. Consequentiy, the 
growth of the condense-water corrosion cavity is primariliy cont
rolled !>y the interactions of the oo!!!entary niche shape and tem
perature distri bution within the rock. 
In the calculations the simplifying a ssu11ption was made that the 
seepage of the fluid f ilm is slow enough to allow the saturation 
or the solution with CaCO ea pr ci--!t;.tion. The rheological 
problc~s of precipitated dater were also negleCted , although they 
influence the mechanism of enlargecent, but - in our opinion - do 
not modiry the above picture rundaaentally. 

EO~ATION SYS7E~ ~OR THE SHAPt Of :i~~S~OIDAL llICHf.S 

The formation of the spheroidal niche was examined in spherical 
coordinate system /Fig. 2/ . The ori&e is round at heisht H above 
the niche entrance. rhe location of any point f' of the rock is 
determined by the distance "'r' froc the orip;o Joi and the angle V 
of the straicht line to the origo to the vertical . He assume 
cylindrical symmetr y, but the conclUsions are also valid for the 
case without syooetry. tliche surface is described by the function . 

ll •ll(l>, t) 

where R is the radius ~rawn to any point o f 
the surface , 

" is polar angle and 
t is tir:1e. 

~or the tioe being 'R('l),t.) is unknown and our task is to con
str11ct its differentii\l equation and its solution. 

,ig. 2 Position or the coor~ina':P. sysr.em for describin:: thP. 
surface or the sp!'le!"'oi~il l niche 

View a ooint Q is any " direction in the niche /Fig. 3/. 
Its distance from the origo at t tiae is ith,,t.) , growing by dR. 
throui:?h solution during time dt /very short time/ . Let us mark 
in environment O a small surface eleoent of dA area. Duringdt 
time water of mass d"1.. precipitates and it dis solves a rock 
mass dm 11 • i'he dissolved rock was rec,,oved from a prism/hachured 
in Fig. 3/ with r;round area dA, heigh dt> and volume dA•db, 
It can be seen rroc,, Fig 3 thi\t 

db~ CO)CX..•dR., 
where at:. is the angle between the normal .n:

and radius ll • !Cn-:>winR the density 9 11 of the rock / 91e =2600 



kg per •.J / : 

/1/ 
7he mass or rock removed in solution 
l!lass or solvent. After Ernst /1961/: 

ls proportionate to the 

dm.•N dm. 
where p 

121 
ls partial pressure orcoB 

9
1n air, 

k is coefficient /0. 748, l - litre per 
bar at 20°c1 
for CaCO solubility /Jakucs, 1971/, 

The mass or condensed water can al~o be estiaated energetically: 
oQ •L·dm. nt 
where cfQ is heat released during condens!tlon, 
L ls condensation t:eat or water /2•45"10 Joule 

per kg at 20°c1. 
Passln,: over dA surrace , d"Q dissipates in the rock. According 
:o the rules or heat conductivity ant the conservation or energy: 

oQ •-A.·cra-d-T· n ·dA ·dt, /4/ 

where l.. is heat conc!uctlvity coe!'ficient for 
liee:stone 

/2-3 J per °K . n•s/, 

T is rock teooerature, 
'n ls norcnl •-o the surface at point O, 

~T ls tempe~a".t:re cradient at cavity 
surface. 

Since cavity surface is lsoheraal , it ls elementary to prove 
that dT I 

~T-ii:" -co:,«•(Htq.',,c.) 3-.- ~..,. /5/ 
E:limlnatlng the variables dm,_. , dn'\ an~ Oa rro■ the equations 

/1/-/5/ dR - -\.Vk-i, (~-t\4'o<)·dTI dt 
~,L a,.. .... R /6/ 

is obtained for the dll enlargement or the surface point or the 
spheroidal niche in \J direction in dt time,dR can be produced 

= '\ I c=: 
-.-----:.::::::7, :::::::::::::::=~ . ~ 

_: d !...: 

~:/' dA ~ 

a dm. 

Ceonetry or the dissolve~ ele=entary rock volucH' 

ad partial derivate of~ by t : 

dR-~dt 
3L 

Accordin~ to differential "jeonetrical formulae 

~oc-¾-!! 
So finally the ~ h>, t.) function ror the surface or t he spheroi
dal niche is determined by the non-linear, sinple, partial differ-
ential equation V.- ~ j 

. ~-).-~ ! .. ~(llll_t .~, 
3t 1).-L 11' 3t/ a-.- I•-• 171 

for the solution the initial shaoe or the niche /i.e. the quation 
of the chimney reaching up to the cellin~/ has to be knovn: 

11(,,,l)l··· - 11.,(~). /8/ 
as vell as the distribut on c-f temp"erature T(.,..,t),1::) around the 
cavity. This being a auaslstationary process, temperature can be 
deter■ined rro11 the 6 t•O heat conductivity differential equatloo, 
which has the following form in our case: 

a•~ [-.-'if+ ~3--f,.(-,,.,,.,.,_ ~~)]• 0 - /9/ 
The solution or /9/ is o~e unacibiguous by the marginal conditi<X'lS 

T(',-,",t)• T0 .,.. .. R(U,t), /lO/ 
T(-,.,'-',t)• T.-(T0 -T-.)·co-:,U--f a+ .,._ -

as well as the initial condition /11/ 

T(,-,1',t)-((-,.,1'), of t•O. /12/ 
/10/ expresses that on niche surface tel'lperature is always T 0 • 

The conditon /11/ shows that novinG away from the niche tempera
ture gradually declines towards open air /see Fig. la/. T. ls 
rock temperature at origo hf"lght. In /12/ ,i.c-,.,") is rock tempe
rature ln the moment of cavity for:iation . 
/7/ and /9/ are special llilthl!'!matical nar~in;:,,l conditions, where 
the margin has a prescribed tee11perature, but changes its shape 
in proportion to the value or ther:ial gradient on the aargln. 
The 111 and /9/ system or equations cannot be analytically solved 
at random initial conditions. In soae special case /dilatation of 
crack into a series or spheroidal niches; enla.rge~ent or niches 
or slightliy difrerent shape froa. sp?'lere/, however , it can be 
tackled without the application of advanced computer hardware. 

HATP.EHATICAL SI'.IULA,ION OF THE fClR'1A!IO~ OF SP~EROIDAL NICHE 

SERIES 

Ir from the cave lake ,1 lont: , narrow cr,1ck reach~s up into the 
ceiling, no sep,1r,1te spheroida l niche forMs, hut a series or 
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com■unlcatine nlche:s develops /HUller 1974/. This develop111ent is 
shovn in equation /9/ , only teQperat.ure has to be dP.terolnfld fro:, 
the planar 6. T•O ~-,ua".ion. This latter condition .:Lllowfl'd the appli
cation of the so-called 'r.u"' ,pde• •, through which the equation 
b.T•O c,1n b~ solved und~r any narsrin<1l condition, 

In Fig. 4 the changes or t.he cross-section or a H :70 cm high, 
15 ca wide crack are shown in 5000-year intervals. In the model 
co content of air is 8 per cent /p:0.08 bar/, cave lake t. ecoer::t.
tu~e ls T. :20° :a. It is seen that ·.he sect ion of the crack is 
first drop-shaoed =t.nd enlar,;1n~ t;.he ·,a.ult becoms a regular semi
circle. The lower part or the ca•1l!.:, broadens at a slow rate. 

Fig. 4 

0 50cm 

St.ages or broadeninr. or a era.ck durinr, dissolution 
/interval; 5 .000 years/ 

Further growth does not Modify proportions. It is stated that the 
' ideal shape' ls composed or a narrow entrance section, or walls 
broadening is a runnel shape and or a regularly semi circular vault, 
The central point of the se■icircle is rising in the first 20. 000 
years, but then the process stops and only the radius increases. 
Under the saee conditions the rate or enlargement is presented by 
Fig. 5 with the difference that the rock ls considered alsotropic: 
in vertical direction heat conduction and dissolution parameters 
are different fro• the horizontal /\lhich is rh.-rActeristlc of 
liaestones/. It ls visible that the vault or the entrance is not 
circular but regular ellipse. 
With a slight intervention into the •operation• ot the hypothetical 
model, let us suppose that J0.000 years after the start of corrosion 
a rock slab or 8 times 15 cm size is detached fro111 the ceiling /Fir,. 
5b/. The mechanism of further enlargement becomes suddenly different. 
fro■ the scar a niche or 40 cm diaoeter is produced reaarkably 
repidly /within 10.000 years/ and it keeps on broadening. At the 
sa■e time the rate of solution ls reduced on the ceiling of the 
original passage. . . 
After another 15.000 years in our model we assume another event or 
rock removal on the left wall of the passage /Fig Sc/. Hiche deve
lopment begins i■■ediately and asymmetrically. The explanation lies 
in the fact that the rock body between the two cavities has heated 
up, its heat distracting capacity has been reduced and consequently 
condensation has stopped on the side of the niches close to each 
other. On the other hand, on the outer side the developing cavities 
press the isotherms togi;:ther, thermal gradient increases there and 
condensation ■ay accelerate. It seems if the spherical niches would 
•repel ' each other , 
In 60 . 000 years the original crack develops into a flat, 2-• wide 
and 70-cm passage , a 'keyhole• or rather lrrecular shape. From its 
ceiling series of also irregular, elliptically vaulted spheroidal 
niches reach up to O.J-0,6 m. 

INSTABILITY OF THE SHAPE OF SPHEROIDAL IIICHES 

Let the vault or a cavity be a sphere of 'Ro radius in good approxi
mation /flg.6/. The deviation froo the sphere shape (6'11) ls littre 
co■pared to ll0 but changes from place to place in the function ors. 11 (",t) • R0 (t.) ~411(_,, l) /13/ 
6~ can be produced from the linear combination or sinal waves: 

All - L £,..(t.) -"P,(<D:> i.JI) , /14/ 

whf!i-e -P.._(C0!>1') is an fl. -order sphere function, 
t:."-( t.) is the amplitude of the t\. -order 

wave. 
Let us examine with the help of the equation systei., /7/-/9/rJtrether 
these waves smoot or increase in their anplitude after condence
water corrosion begins. 
As it is known /Frank-Hleses, 11)66/ tht solution of the heat 
conduction differential equation /9/ can be arrived at by sphere 
function: -

{ ,,. \O..(l) 
T(t-,1',t)-T. - Tu-T.)unV ·.r +L,,_.., .. ~(CD:)\J,), /15/ 

The coe fficients ll.._U.) are to !'>e difermlned that the value at 
niche surface <.,.•'R) should be 1o sir.iultaneously satlsfyinc /11. 
ll taken fro■ Ill/ into the equations 111 and /151 - with regard 
to conditions /10/ and 1llt1 ano :akln.c; advantage of 6~.e<.~0 anJ 
-,. -$.l-1 introducina:;; ~ 

"•.X9.:L 
and rinally the linear equation systen 



fig. 5 ::han~es of the c:-oss-section or a crack in anisotropic 
rock /interval: 5 .000 years/ 

a. undisturbed growth 
b. inpact or a sMall detach~ent on rurther growth 
c . interactions of twc simultaneously developing 

chioneys 

t[ a.0 -(T.-T,)-RJ~ '~ -(T0 -T.)-£.._1-1'.._(co:,1') -o 
l Lr<t;; , 
; f dR Oo ] ~fd£~ "'- 1 lid l - KR; T~ltt - K- R:~ J" p~ (~v.) -o 

is achieved. In the case or any V the t110 equations can only be 
fulfilled ir each of the quantities in brackets equals zero. 
Each ll:ives a separate differential equation for "R.(t) and t:..,(t) 
reso.: 

/1B/ 

/19/ 

Solving /18/ for ~tt) the enlargeoent or the regular sphere 
is arrived at /Szunyogr:h,;,',..1°"9~B_2=-/,.,:~~~~ 

1!0 {t) • ~ll!(o)+2K·{T. -T.)-t /20/ 
And /19/ results in this solution: 

c~(l) - £.,_lo}• [1 + 2 ll~OJ (T.;-T.)· t] "'if- /21/ 

I 

i" i 

1ioensio:'!s c~ :i :-::.c ~e sli;:.~:.l:1 ~eviatin~ frcn sp!'!eriC;\l 
s~aoe / :::iar~s/ 

Here 'RoiO) is the radius o~ :he spheroirtal niche in the t:O 
oooent and t:"i:O) is the ini:!.:al aoplitude or wave n. 
According to /20/ the •oedlal radius• of the spheroidal niche 
increases at an ever slo•e!"' !"'ate in tir:e by a square-root runc
tion /SzunyoE,;h, 1982/. /21/ on the other hand shows that the 
amplitudes of the sinal ... a7es causing the deviation froo the 
spherical shape erow at an e·:e!"' grovin~ speed by function witt
inc:!ices 1, 1.5, 2, 2.5 etc. ::·.-en tr the deviation A~ from 
spherical synnetry i s SC!all i:i the ber,inning it becooes larger 
with tice. /Only in the case :);'° a spherical vault, it can reaain 
so.I 
The shape of condense-water corrosion spheroidal niches ls unstable. 
This instability allows the cc:1clusion that hizarre rorms of no 
regularity rto not only res:Jl:. rron rock inhoooe;:eneity, but they 
are brought about by the · :,!'ler-ent laws or t1issolution . 
finally, acknov~ _Jgements are due to Or . Hlhilly Dobr6ka and Dr. 
Lajos Ernst for their ideas and support highly appreciated. 
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STABILITY ANALYSIS OF THE ANNA CAVE, LILLAFURED 

Dr S?.UNYOGH . Gabor 

7ht" ~· r1"r•··": ,,f · --e rfl.::,,: t:"I :..· .. 1..: ..... t" :..!!!1:" .. :-ri! ~!"'.:"IJ r.11t- , .• ,s 
ror:--t>,' ts , ... :-.!r>r~ , .. ': :i.,,-~1·::~t• :t'ss "?- :H' --~r ~~ .. ~- ~,. :?-.- ~·::-:·.,r:..:i:-. 
l·.1,·es. ·.,:-:.s,,,:111•r.:l\" t~~ dis:.:"l · r-:--'\" :..-r ... :· -~_. s·:r':.ic!::"~ ::· .:.1·:t' 
~vsr.--,!' t~ rl"lJt l•:t>!·: :--1:-i .~ ,~.! ·. ?-~ 1!·t>r"lt:..:ns 1:--eo s::-:,:-r e•:pr. 
-~ur1n,: , ~unan 1,.-, .. li:iP , 7~~ .. ~:-:."! r,.~s .:: :· ..::--.:ick~ :,..._ ·.1·:~ -;.:ills 
t"VCkt',1 1 f,•t"l inf ••:· .:nrp:-•.11~- .. ::,, ·1:.st·~"':-~ .,~.~ ... t, .. n:·:-:-~ .-.t" 
Jilkk 'JH!, .. n:,l ?1rk !'irt'"C'1..'r"ltP ::-:-c~!~t-,,.! rl!~!1..: \CC-!~~ ----=-~r1.r11'· 
:tnc! llrc~t"rrc! ., rercrt !'":-c :i t~e C~:-:.:.r ... : In:i: · it~•e- f.·:-- v!:-.~ °'t."\"t>lC"r
rrwnt t ~ t.' '\o lorP ~ hP svs t e-o ,-.r .:: :-1..:'-·s. • .J re>n".1 l : ?-e :-~J.~c:-:s "\)r 
destruct i..:>n, lo _1w,~P U:t'" ,.!t_•r-rt-e ~f .!an.•pr ind · .:: :-13~ - pc~ssary 
securil'-' \!evi.Ct'"S. 7'-'e i:wesli,".3:. i.cns le\1 to n~w re~ul!.s Ii~ 
knovh,,,t :t~ on the hi.er3rc~f.caL svs•.e~ of cr3cks . t~e !is• 1::.c:. icn 
belwt'"t.•n .~ ,n,:P!'Ot1S 1r.d nc-n-~a.r.-•prcc~ c r acks .1n,! rtf'x i~!~ c lYP 
securltv rrc~niQues , unknoun :.o ::ate 1n :.he i:1tf'r~a:ic:-_al 
speleolor.ic.11 literature. 7hf'se .1!'"e sun:i:tri=erl ~f'lcw. 

1 . ROCK ·•c::c11ANI\AL A'll' S7A!ltl!7~ S7"1'1£S !'? :~c- ~~-'!i\ \_~·;:: 

!:lock aech:1n1cs 3ni" st.tbilitv i:-i t~e Anna c.1· .. e •:as ! !.:.:~:e~ rr,ct"ntlv 
by '1.Jjor('IS / l97f:-l , Len:i.rt i l9ql.1 , ~ , c, lq:,Jbt , S:-11.t-,.:.c-lc: 1957/ :rn.! 
Szentt-:t> / 1087/. As ?he ~Pcnor;-"'<.'lO'ty and lit~C\lo~y c ~ :.~e c.Jve was 
descrit,,~,! by LJn.lr t / lQRlc/ ln t?le •ICars=t t;s ~.'.\rl:inr; ' , only the 
r:iost inrnrtant stater,ents are c i :.ed .,ere . 
The rocks or cave va 11s fa 11 into tt-ree groups: 
1. loose , clayey and siltv detritic travertine constitu~es the 

6~~;~0~~~~s.!;; ~~~!~.~~~ :~t:~;c~~~1 ~assa :es . l-~=t'ressive stren~t?l: 

2. ":'r.lv('rt lne prec ipita tPd on solid, sponr.y vPr.et3t ion .'e .;.. oossPs/ 
:"'orr,s C('IMf'3Ct rocks 111th less nollo1Js ln ::1an)' ;-1:ai.::e:s . 7:':h i:1 the 
ceilin'" of chanbrrs .tnd corr idors and lnc l udt"S trt"e-tr:.::-:;c, \ear ., 
and r oot loprints. Strenr.th ls 0.514-2.C>~ ~1Pa s .:.t- :'l:.2 kp per cm .. / 
intcrna l fr ic t Ion anr. le 23 . 7-3Q. 4 <!errees. 
3 . ihr third r ock type is represented b~ dripstones orecipitatPrt 
fro111 th, .. uate r uhich soaked thr tur .i. series sut-sc:- ,:t:er.t~·:. 
SpPlt"cthPas t:1ke the fores of stalac:..ites 3nd spheroi~s- o:"' hard 
:'"d rtrid rock. 
Thr rock flk!chanics or the cavP is in!'luf'nced hv thf' ~act the tuf.'l 
hill whPrP the C.'\Vf" foroed •,as resh:tped into :t c one -..rith steep 
sloors hv the incision or the Szinv:t. and ,;.,r.:ll~n.'.\ \·:.olleys. 
Consruc,•nt l y thP stabi lity of the tr:tvertine serit'S accu:iul,1ted on 
U1e ~lopin~ /ctolomitt-/ hPctrock '"as rrduc,-,1 .1nd - as ::iy o~servations 
show - !\lowly ~ltJr~ tou:1.rt!s the v.'.llley fl~l'r. 
[n \Q7(, the C.'\Yf' surf.i.ce ,us thC' rOt:;hly P~:toine,1 ?°'!' :,e:,t,>prs of thr 
"a.reel 1.oul'ien ~ C3V(' Explor.1ti \Jn t~ rOl::> .1.nJ th,~ 1!<-tiris,at"st?lf'tic.1lly 
v:i.1 u, .. lr:i1:~ but ,1:tnr.rrrus ~<'Ir C<"l L1r,sr, " ·"'~ r,"M('IVttc1 ' ':t jcros 1976/. 
[t is worth not inr. th3t whrn checking; lhP ~:\Vi" fb·e ye.:l!"S Liter 
/LP'n;rt 1q~\a/ ar.:lln 1,'l r.-,,. :tnounts o" rl<'t-rl~ h:u1 to ?-e rP~OvPd . 
This r,:-ovrs th:tt C'avr dPstructirn is Ct'nti.nu('lus . 
ThP f',pl.1n:1tion for cracktn.-: .1nd col l:1risinr. ,!iffrrs wit?l t~P .1nt
hors. LPn.i.rt /l<Ullb/ :i;pes thf' n:..in rr:'l!'\.'"+O fc-r J<-slruc tion in recenl 
novrir.t"nts 'lnd in tt-eroal rxr,ans1on .lnd t. <'ntraction causf',~ b!' the 
unrt>F'II t.1 t .~,t hvctro\o,- le., l con,11 lions <tf the h:1n,: 1 nt: f :\r<'!ens a hove 
the c:tvr. In thr opinion or ~:- lah.;.c:'..'<v .'1QS7/ tt\e tura ~ill c r:lCk<'d 
:, s :l rrspons<- to., st r Pr!'I,: 1t-,•v1" tht" ,•!.l.!':t ic1t\· ll:i it o:"' "?te rock. 
~:-l.1.t-tlr:-ky prr:uinrs th.1.t fl\\ $ :i;t?"P!'l,:!'t w.1!'1: :i;e1soir ::-:duc.-s ~v .-, h lock 
or !H•Vl'f":\ 1 hundr, .. ,~ t <'nnf's ,1P l scht-rl ~ro::i I ?tto w.1t rr:"'a 11 ... -~anna 1 in 
:mtumn, lQ~L. ::::-l'nt?lr .'lil:i7 • ('Xr\3ins .. -.,vP ,!f'!ttruc~ic~ "Jl t:-t the 
•·r.1,111:tl ,oll.1r:i1:1• C\( ctr;1. in:t,:P dt"rhrs ~t•lc,w t~:f' l,•,·e-l ""r :-rPsrnt 
"h'"+('lr .ind thf" rrsul•i:,'"" IJP:lkl'r.t~~ or rr<k ri1\l1rs. 
L.;,n:irt l•l~tt'I .' :in1t :{:-.f"nt?lr t->!17' c.111 \tt<'n: 1,,n · \1 :~<' e,ist:1nct
.,r whPrP - ,h1f" t,~ thr 1rr<'•:ut.1r s~.,:-t> ,,f !hP • H·.- - :.ensicn is 
conrrntr:\l<'1! /ln1!1•trct.1.~1t, t,v c :tlci:l.lt h~ns/ .1n.t t.~,:i t !"11\urP nay 
,,rcur. 
lh•low a c,,nc lu~ ion !rawn !"rC'lo \•n-,:;i:1• ,~t,:::rr,.·."\t h)n 1s r!'"!'it-ntt!ct , ."\ 
1mi rorci nrchanho ~3oahl~ at' exol.:iirun~: .1.nv t'.1\.Lure. L-:. ·.!'le cave 
.,n,t of ,l f'!'I: h:n in,· r ... r nost 1• f" tC' irnt ,:;,•,·ur it v """·'s::res. 
Th<' oh~""rv.1t\ons .,n,1 :se.1.surroPnts w,•rt" o.t.11" rro!!I Au,r:~s: J to Octo
l'if"r .'0. I Qt'7. t.1.k 1n~ 1t l ~!'I i !"ts un.!rr,·:--,mnd 1S=11nVC"•".h l ·l:ii ·• 

~•. T•1 E H(F!URi'!Y t'"' ,·~\r,~ ~~!' F~ !t.:11:..- "~f'!HVf~'1 

ThP cr.,cks in t?w Ann:t ,·."\vt" c an :-" rrft~rr<'d into t~rt><' .::-curs by 
thl'lr !'tl:r , ."l~<' .,n,t o ri~1n: 

- r,:,,1or /rr1:a;1rv: C'r.1t·ks . C./ 
- ~Prond;1.rv ,·r"\,· ks · t.~/ 
- lt•<"a l /tf"rt t.,rv / ,r:1cks / .,0:.1 . 

ThP t.,r,::r c r:tcks cross tht" wh('lr rt"'Ck :1:rri<'s, r o l\ owl",~ :n .=t1-40 m 
lrn~th, lhr"V :"lrf" s uhraral \(") 1.r..1 \i~W-£S'-' strtkrd. -?le~ ",,3\'f' :.t~-=.,•· 
att,rnmrnts .,n,I v.1rt.1t-l P ,!ir 't:-tC!r arr<'1.r :._.., twist .' ,t~e si=e o f cr.lCk:s 
i n ~-" m. 7hr hlo<ks ,m thr nort~ern :c t.!r =iovP .1v.1v and ,_! ._,.:n rroo 
t ho~e on th<' snulhPrn . Thf' ratf' or .sut-:n,!:'"re r,n,:rs f :-C'::t l' to l~ca. 
This •ov••■i.snt i ndlc:it,•s that t~t' !.ur., h1ll w.1~ ,1h:crctC".! bv rr.1ctu
r<'s lnto h l ocks of M'00 to At)OO t,•nnr!'I: .,nd t ht>v .,rr r.:r:t,!u.1 l l v :i- 1 i
•lt np lffll:trrts thr r:.1r.1,tn.1. vallrv. Hts obvt\•us lh;'lt !.l':f"v s liJ tn 
the p;ut fro■ d l spl.:1ct>nrnts alon1': JOtnts. PrPSt"nt :iove:-:e:its are 
also evtdent fro. t he tl~ht v ed~ tnr.-1n of rock rr."\r.cents in cr.-cks 
.'apr:trrntlv hindrr1nr:. tht- ■ot ion of t.,r.-r hlc-cks/ , l!'leir c-llnckinr. 
to knC'c klnt:. ln 111:tny r ta.c_..,:,1: t~t>~ \ :,,tuct• fr,•:i.h f:11l :1rPs , .. n thf' 
rrrvt,H1s lv int.'lrl s 1Jc or thP cr., c k. An,•th1"r rvi1h"r.(1" ~.--r rfl'cent 
11ov<'mt•11ts is thP frr:ih fr."\ct.urPs in ' !'l,r ,1r trsti.)nC" ..:r\•t::-~ ~onnectino: 
lht" t w,, v .1 l ls or l.tr.:•" cr.,ck~ . 
Th<' rr.1cturrs in t?lt> Ann.t c :lvr .1rP !"ir!t tif .111 m:tnifC's~, ... J in l.1rr.<" 
,r:tcks . The :0-40 a l one; anJ 4-c:, :, w1,!t.• t-1,•~ks ~rtwrpn t!°lt'S r toint!'t 
.,rr inc1rahle - t,r,·.'lt1Sf" of rr,-k ~,,t1"rt"'•'f"nl" t tv .1 n,t h"v :i-tr<'rt~th - .. ,f 
un t f,•rra n0\•1•1nPnt t'f ., :i-:<' l l1t t-r,' y 1n.! ! •·rrr f,•r,r \,n thr !\ l 1 .!t• t '''":tr,ts 

resum~ p. 6♦& 

Flot. l Hap or Anna ca.v with regional Joints oarke~. 
..........__ pr1:sary c r3cks 
--- se-.:on1.13ry cracks 

' ':'he ::a~ _.as .!:-.,""~ ~·: .1:;;.::c:- ~s:.:: . .:. =.1:-s ~: L::!:-::i :--: 
""" J. K.irc.,.i:.n 

ttie ,,alley tt-ey c~ackt",1 in ! \.C"I c-r : l"rf'e pla ces. St nee thf'~t> joints 
cculJ only f<'lrn .1f:Pr l3r~f' cracks , t~t>Y 3re C3lled s a c,:,~.!.'lry cnclo:s. 
Each have ., frttsh sur r.1ce without J ri~stone cover an .. ! crack si:-f' is 
fl.5- 1 ca . !-t-condary cr3cks ,1o not cr.,;1ss the uhole tufa h ill :,ut r"
nf"r:..l ly connPct rvo lar.-:<- .:ra cks /:tef" F'i,-: . 1 - their le nt~:.h is 5 :.o 
10 o . l lheir str1ke ,. .. ,ries t-et\:l"Pn ~!~~- SSE .,n,1 ~\:-s~, so r~r,ir 
ani:::le with l:irrl' cr .... ck• is "''- - 5 .. ! .;:::- !tS . 
Tht-SP two c r :tck typf's .1re srreaJ rc.-~icnally , t?ley f' ::O:t f'n,! o ,.·,-r .1 

:113JOr r.,rt or •he "'a ve .ln ,1 the s :tme cr.1ck c.:rn be 1dent ifif'd in se
ver., l .:ave l"as•a~f"S . 
Tht- surf.1cP of rt-~ional .:r.lcks is not s:1.ooth !'out rollint -' thf' i r 
.1li..:n:ienr is ~ig-:.at:I and lliis hr l.1C'f':lPnt:t rrf'SS tht" tW.'.> ,:alls of 
c r _"\Cks l oc.11 \y C".'lusir..;:: 1..:-.::il 1ncr,•:t~t> .Jf !Pns: ... ,n. t s 3 - .. st:1~ ... -~ 
thts r.,ilurP roi.::k rra,~=,.~:s .. ,r \'a:-!.,:,:::i: s1:-t• .'lrP ~et.1..-:h, .. ,t :-:-- .. ':: ·he 
criltn..:~ or w.11ls or r.1s!'l.1..:Ps . Thi!' !,·pp 1.."f t":1i1urc; is , .. f h"'cal .. 
:1:1t11rl' :t:t i'!) .-"<• <'nsi ..... n ,!.~t"S n..:-~ ~,.•.-p,! (" , .:. : ., l :,"- :iaxi::t;::1: =,-- • . 
A prr,-C'n,ti: i..~n t0 th,•t:- f.•r-,.,: i,"'n ts !!'-:tt , :-!'"t:,ary o r s P~.,n~.1!"\' 
.:r:"IC'k shoul,1 t-rr.,k tt:f' C'1\"P :i:::r!'.l.l°1" .u:<! :.?t:::,1: these l cc.1 1 .:racks 
.1re t,•rt i .1rv in ,"rdt"r. 
7hfl' .!lrf'ct1~n .~r :pr•1.1r"· ,· :·.1. .. ·ks ~, i."<'ln!rnl\t"~ t'I\· :.he <"r;-,:,:-•~::i
rtt"s !'."'r ■civt'nrnt of :--1 ........ -i.:t .,nt •~,• "!!"C':ie!:-- \· \Jr rassa,·C" !tu:-f.,ce . 
9t-causP C'f the \·,1 ri.tt-1'• .-wp ··.~r-,:,1: :-o 1.:nt:·ied :wstfl':1 .::tn ..:.1r.1c:e 
rtes tt. ConSPQUf"ntl\" 1 no rulr <".ln !-t• ,!isc .. w.-..re,1 in !.hP .l lin~f':--!. 
of loc.1 1 cr.1.,·ks . 
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As 1t will t-e :t?icvn bPt ... ~w, 1n '-'J.1•!" •,.,, :1:,!.;:p !"le ,!e,:ref' tl' -~ 3 :"!i:er 
prPsttntect by 1 ,·r.'.\ck , i t ''.:ts t.) ~P :-t-fPr!"f',! 1nt<.' onP of t?':<- :.~rt>f' 
tvpps. 
ihf' t\•pps o r .-r:1..:ks out l in,•,! so f.1r al 1 ",,:-::.P,~ in :.he uprf'r ~art 
,,f the c.lvr .' in tur.1 • ~ut the n,we-:ient a.l~r. ,: r e;.icnal ..: r eeks al
so .,t"rf".:Ls tt•f' strr,:tc:a .,\·,- ::.:ml.H tens .,t thP t-tlttoca or rassa.;Ps 1nd 
rrcH~ucPs pl:lst1c ,tPrcra.1t 1\'.lns. T!'lis ts evi,!l'"'nt:ed by thf' svste:, or 
alldin,:: lines en the t'lassa,tP w.111. 

Th,r rrto:iry .,nJ SPCi.)n,far\· cr:ld.:s :trr not usu.11 ly .,anf::f' rcus !n 
theast> l \'t"S since- the s i :,• .Jf ?- l ocks ~cr.1Prf'd tw the:s is ou,·h 
~rt>:ttPr· th:in thf' 0 1,.·e ~t,tl'-~ws :tnJ in St"'ae roinls each h \ ('C'I.: re
t.1in!t its supr,, rt. 7ht• f :t.:t t!'la t such 3 ..-: r:lck is ot\sfl'r\'C',! ('n tht> 
rel l ln,t of ('lnr \Jf thr ..:orridors ••r !'11al 1 c?1.u1brr:-. on ly c:e:lns that 
two inJept"n .. tt~nt ro,k p3 rts ::ieet thPre. 
Re~1onal c racks could ,..,n l)· c ause col lapsPs .,t,o,.·e lar,;e c ~a11bers 1 

vhere the l.1rse open space al l o ws a block t o reaa in without an~ 
support .tnd lts t'l:t. lance ls only 111aintained by (rietion /Cseppk.~
trrro , Hall / . l",, tl.,r,se J.1nr,Pr 1s rrh:iar ily ,1uf' to t .1rtiary local 
..-:r.i.cks ;u their si:.f' is much :'\mal ler th.1n thl'" c .1ve hol l o v s /hu lk 
05-~ll kg/ ."\0\1 thrrC"f,,r, ... f:tlls ::UY <'ICCur. 
Prioarv .1nJ S<'C'\Jnli:\r~• ..:r.h·ks h.l .. t" to ~P ,1c-tt"Ctf'J, since t!'lit J:tn
.;;en,us tC"rt tar\' cr:t..:ks ,tf'vC"lop :tl..:-nc: :?ops,~. L,"'c.1 1 f3ilurt's -.re 
!'.'.\Y\'Urfl'1 by rr('"k 1nhon ... ,~rnrtties ,1r1;-s t .. ~ne rrusts , tuf3 .1nJ 
stream Jttp'-i:i1:1ts with h1..::hl\' ,Hf:"'rrtni-;: rr~rf'rt te!'t.' . ~rf"lf' ,~ thP:!IS 
/ ln lht"' vicinlt\· o f .. Po::t.•n:t l J"lnts: .1.rP r:tr t1c11 larlv h.1 : :1rdcus 



fuz:. t. !fay of fai1u!"e for rock surfaces cruste'1 hy !:uf;1 /a/ 
an~ ,.ripstone/b,I 

as shown in ~igures 2 and 3. 
fig. 2/a illustrates that on the Surface of the passar.e affected 
by regional cracking --nd cove re by •ur-- deposits the formations 
rifted along the joint, because their !'.tr"'"ngth is low and equals 
to that of the enclosing uf-- . If , however , the reR · onal crack 
affec"'s a rlrirstone cover /Fig. 2/b/, the rigid cover peels off 
the soft tr.:avertine and breaks at the weakest point /andnot along 
the line of the joint/. It is · haracteristic especially of the 
environs of the Cseppko- terem /Dripstone Chamber/ that the crust 
detacned over large surfaces /responds to knocking with a hollow 
sound/. Due to further novacents along regional cracks the de
tached dripstone plates may clinch and t-reak . 
Another type or tertiary joints arrectin& dripstone croups is 
observed in the Chapel /Fig. 3/ . Here flowstones cover both the 

Fig. ) The impact or dis;>lacements alonP, joints on the passage 
wall crusted by dri9stone 

travertine and the oassar.e wall or streao deposit /Fi. 3/a/. 
Arter the crack crossing the chamber formed and its ~f part sub
sided /right side or the Cigure/, the stream deposit or low 
strenirth uas coc:aoressed /avoiding pressure/ and compressive ten
sion increased in the dripstone crust. ih"" riitid, crystalline 
dripstone rould not resist this -ressure and dulging out . it ...,as 
detar.hed rrom the rock /Fig. )/b/ and the columns on the hent 
dripstone crust . .,ere crushed. Subsidiary tensions .:tlonQ; primary 
joints resulted in the rracturinc or the column or !f.irmas-kapu 
/Triple Gate/ /Fig.4/. The macrotoi"t nn V cut the enclosinc rock 
into two above the S end of the ~-I column /Fig. 1/ and as a 
consequence the lert pillar in Fig. 4 began to sink. Yhere the 
capital or the colucm rubbed against the right-side rock wall , an 
intricate network of tel"tiary Ct'acks developed. 
The destruction caused by regional joints is the large:st where 
they only marr:inally arrect the passage wall. On the lf side or 
the Sziv-tereci /Heart Chamber/ the secondary crack no V/5, ror 
instance /Fig.1/, produced seven local cracks. 
An exa■ple or collapse hazard directly resulting from regional 
joints /as opposed to tertiary ones/ is the Hall , where the cei
ling is arfected by t~,o macrojoints and three secondary cracks. 
The primary cracks are dilated to 10-15 cm and consequently the 
vault effect is uncertain. the balance or the ceilinr; is ensured 
by surface roughness and friction. The danger of accidents ls 
hh;;h since any rraement ralllng out rrom the vault max cause the 
cave-in or the whole chamber. 

4. STABILITY Of TH!': SZOHORUf0Z /WEEPING \/IL LOW/ 

The stability of the forciation Szo1:1.oruroz has been studied for 
several years /Hajoros 1976, LCn.irt 1981, Szlab6czky 1987 and 
others/ but the reasons ror its failure, the explanation or its 

fig. 4 

30mm 

l-

' ~-:.:-
~~~~ 

Cracks in the rornations above the pillars of the H.ir
easkapu 

present balance cannot be reYealed without analysing the hierarchy 
or cracks. 
The Szomoruruz is a ca 2 11 diameter dripstone balsony stretching 
out.from the passage wall /fig . 5/ , cut thr ough by a pri111ary /no 
Y/ and a seconc!ary /V/2/ and 16 tertiary cracks . 
Studying t!lis roroation the joints seem to be chaotir in arrange
ment, without any system. P.owever , this ls not the case. 
The ■aopi .. g of joint ... , the survey of the r4te ;:1nd direction or 
displacements allowed the reconstruction of the failures and the 
movements or fra!:oe nts in the rormation. 

fig. 5 Cracks in the Szo■orurilz in f.-!-f section 

The spatial arrangeoent or joints and the mechaniso of the nove
ments or rragoen ts can only be described ir detaile ara ne,;lected 
and the roro is substituted by a body of simpler geotmetry /Fig. 
6/. Thus the Szol!lorufiiz is a horizontal cylinder with rounded end 
from the S /closer to the Reader/ side of which a slab is reaoved. 
failure resulted rrom the location or 11acrojoint no V above it. 
The sinking or the rock wall to the N exerted a downuarct-rorce 
/F in Fi~. 7/ ana this rorce broke the Szomorufilz into three 
prleces. The fragoents and the bordering cracks of the • rol ia&e • 
are shown in flit. 7 /displacement are exaggerated/. 

To tne er rect o~ the pressure alon.R macrojoin~ '.' ':he block markPd 
a in fists 5 3nct 7 sank 3lonr, the cr"lck l. At the rou nded ena t~1s 
subsidence 1s [\ ::::u:, and it 1ecrP.a:.es r.rac!ually r.owar:fe the site 
(,j'here consolP. is fixed. 
The block a d:--3.::;e~ !:lock c alon,; an<1 the letter was ~et.ached rroo 
int;\Ct rock alon~ ;oints 2 lnd 3 and sank ca 7 no. Only rock block 
b remained in place :11nd f :.mctions as ;:1. stable console stretching 
out towards the chamber. 
During subsidence, block a was pressed to a d r ipstone balcony ~ or 
the rolia11;e anct an : ~crce /fh;. 7/ uas :-;enerated. As a result, 
when sinking block a 2vas forced to slide towar~s c. Since block c 
cannot move to~ /it is supported by the S!! wall or the chae1ber/, 
block a slirt along ':he obi ique joint 4. 
fig. 7 shows that block a is left without any support. and fixec! 
only by horizontal ~orces /of vault errect/. Since r:iacrojoint V 
/which generated the fractures or the H.irmas-kapu is active , it 
is expected that block a \10uld sink rurther as it is in unstable 
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Fit:;. 6 A schel!latic aconol'letric representation of the roliar;e 
or the Szomorufilz rroc:r the upper o;aveQent 

position . /The 14 other cracks , which affect the foliage of the 
Szomoruruz, do not fundacientally modify this picture of failure. 
Their role is evaluated in detail by Szunyoghy /1987/. 

5. VIrnPOI~-rs FOR SECURIHG T!IE CAVE CEILUIG 

The revealed hierarchy of cracks and the distinguished dangerous 
and· non-dangerous cracks called for special security devices Cif
rerent from the usual practice. The basic principles are the 
followinp,: 
1 . The movementsalon,; regional joints occur today and in the fu
ture and there is no way to stop then. the rorces which are lreepi!'.t; 
rock blocks or several tonne bulk bordered by primary cracks in 
motion and cause the further /secondary/ fragmentation or these 
blocks cannot be counterbalanced by .a- security syste■ adjusted 
to cave size . Consequently, the injection of regi9nal cracks the 
ce■entation of the cracked tura hill and the restoration or the 
original situation of intact rock is not necessary and even haroful 
as in the place or the eliminated cracks new o nes develop elsew?ler e. 
2 . If - due to a local crack - a rock fragment is in contact with 
both val ls of a regional crack, the rock fragment should be !"ixe!! 
allowing a small space for novement. If it is not ensured, it would 
not be able to avoid aovement along the regional joint and further 
cracks would be generated in it. 

Fig. 7 The ■ain cracks a.Cross the roliar,e of the szo■oruroz 
and the displacements of the resulting blocks 

J. for each local fa11ure it should be examined whather the forces 
generating the cracks are still active. It the broken fraroent is 
still under the tension of regional Jointing, further mov~ment 
has to be expected anct a security measur'e capable of vieldin~ has 
to be applied. 'i'his yielding may oean only some millimetres ;ince 
mover:ients are slow /hundredthsof millimetre per year/. 

4. "lhere t!le fra~neni:.s of the ceilin& affected by regional Joints 
forea a ,,ault , t?le ;;aps bet~een fragnents should be filled with an 
elastic fillin; oaterial /e.g. plastic foa11/, which has a lower 
stren~t:h tha:-. neighbouring rocks. This _ensures ~ontact over a large 
surface bet;.;een the eleaents of the vault and also to limited space 
for oo·,e~eni:. along regional Joints is preserved . 

S. Ca·,e cons~r·,a-:.1on necessitates that c racked and collapsing 
formati':>ns should not be reooved, but stabilized by hidden devices. 
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Fig. 8 lielding securing or detached rlripstonP. by rock anchor 

Fig. 9 

I O 1m 
I-----_, 

Securing the foliage or the SzomorufOz with yielding 
rock anchor or high carrying capacity 
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RESULTS OF BAT-REGISTRATION WORKS IN THE PAL-VOLGY CAVE 

T . BOLNER, Katalln 

The Pal-vol.gy Cave is one o! Budapest's large cave sys tens o! 

warm water origin. It open., 1n an old quarry 1n the 2nd district 

o! the capital on a height o! 2o5 m above. the sea level. The ca,e 

bad no natural entrances 1n the historical til:les, it was discov

ered by- quarrying 1n 1904. A 400 m section o! the s7stem known b:r 

a length o! l2c o m then was developed as a show-cave alxead,7 1n 

the twenties. The length o! the cave bas increased to 7 km as e 

result o! new exploration worJcs started 1n 1980. 

The passages o! the lab;yrintbll!<e network are mostl;y high and 

rather narrow, its largest chambers have a surface o! lo x Jo m. 

The level o! the paesages sink gradually to the south, the whole 

vertical extension o! the cave 1s lo4 m. Although the system 1s 

relativel;y dr:, and continous drippings can be !o:md onl;y 1n soce 

places, the vapour-content o! the air is practicall;y loo j. The 

temperature 1n the deepest section comes up to 13°c, while 1n the 

~xternal parts it is characteristically between 8-lo0c during the 

whole ;year. The surface above the cave belongs to the inhabited 

area, the quarry itself is a nature conservation area which is 

connected to the Buda Landscape Protection Area to the east. 

The first investigations on bats living 1n this cave 1n winter 

were carried out b:,- G;y. Topal 1n the early !if ties. Between 1951-

1955 be ringed 819 bds 1n the Old Part known that time. The dis

tribution o! the species was the following: 

RbiJlol ophus !errum-e quinum 5 

RbiJlolophus hipposideros 126 

ll;yo tis emargina tus 5 

ll;yotis nattereri l 
U.,otiB m;yotis 3 

11:y"otis bl;ythi o:r;rgna thus 679 

Our cave researcher grou:p named "Beke;y• extended its activit:r 

Trait ol the WN\11 , .. i,tr•Uon 

Show part 

Ill lnhabiled enry winter by ti.ta 

~ Ca1u■I occurenc■a 
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on observation o! bats 1n 1986. '?bis work bas two directions: 

there is an annual registraj;ion 1n the whole s;ystem and there is 

a weel<l:r registration 1n a certain part o! the cave to inv,si;igate 

the temporal trends 1n the number and 1n the areal distrlbutions 

o! the animals during their rest period. 

Results o! the annual registratio~s 

These registrations ware carried out evar;y ;year 1n the same 

time, second part o! Pabn:ar;y, by- 6-8 teams !or the whole system. 

The resu1 ts were the 

Greater horseshoe 

Lesser horseshoe 

L1 ttle l!yotis ap. 

Great !;11"otis sp. 

Total 

!allowing: 

1986 

3 

loJ 

5 

13 

124 

1987 

5 

91 

14 

llo 

1988 1989 

5 7 

lo7 99 

2 5 

lo 22 

124 133 

These data, compared to the !omer ones show clearly a strong 

decrease 1n the nUl!lber o! bats 1n this cave during the last Jo 

:,-ears. The rate o! the decrease is even larger, if we consider, 

that about 60 j o! the individuals registered by- us were observed 

1n the new cave sections which bad bean unknown !or man 1n the 

fifties. But the decrease is not equal !or the various species: 

while the 11Tot1:s o::;,-gnathus species bas qUi te disappeared from 

this cave, the number of the lesser horseshoes practica.l.ly hasn't 
changed, so 1 t bas become the dom:l.nant species o! the cave b;y DDf(. 

These registration wb:l.ch extended to the whole recentl;y known 

system o! 7 km length, show a rather constant areal distrlbut:l.on 

es well (Figure l.). The an1mals can be observed besides the Old 

N 

+ 

50• 

l: '!~~ "'ree.l distri bution of b~t s i n the PPl-vOl :;:;• Cev "? 
betTreen 1980-89. 



l'art practicalq only ill the so called ;Jece.,ber Section - discov

ered in 1980 - a:id in the Ke.rtographer Brench - discovered a year 

later - which e,_~ coonected to the former one to the south e.nd to 
the east. That !:leans, that more than the halt of the network is 

not inhabited b7 bets, although - acco~ to t~eir excreoent

finds - they J<no,r these parts and had already kno-.,, the,:, before 

their exploretions. As these cave-sections don't differ much in 
their character from the inhabited ones and their te,::iperature is 

b:igher by i-2°C at most, we .have to aiq,poae that their distance 

!rom the entrance cen play a role anyhow in this distribution. 

Results of the weef!;r re2istr!ltions 

a'h1~ work ~terted 1.!i February of 1987. The section chosen for 

this 'tnnst1gatio!l contains sa..e pass98"s and ch.eobers of the Old 

l'art and the Deceaber Section. According to the anoual registra

tions, ebout 4o % of the bat-coill!nmity of the cave bave their rest. 
places in this J5o m long section. The first Bo m of this section 

belongs to the sh= pa....-t of the cave. Its tero1nal point is in a 

depth of 60 m below the entrance level, the temperature hen, is a 

constant 10°c. 

At this Ngistration the e>:act place of each individual was 

marked on prepered oaps which contained alffll,Ys the detailed ob

s ervations of the former week. This WB:f we got data mt OD]T about 

the temporal trend in the number of the animals, but also about 

the !acts of the change of their places. 

Comparing the te,.poral trends in the individual-number of the 

certain species dur<~ this two end a halt. season (?igure 2.), we 
see a consistent s:imlari ty in t:uae of arrival /end of lioveaber/ 

and depe.....-ture /after the l!lld of April/ of the 11 ttle !A,Yotis sp. 

as well as in ti,::ie of departuN /beginning of April/ ot the great 

1:1,Yotis sp. In spite of these, in the case ot the leaser horseshoe 

we o)Jaerved s:ts,uticant differences between the last and the two 

former season: the stabilization of their number happened in the 

autumn ot 1988 one month later than in 1987, while the beginning 

of their mass departure happened this spring one month earlier, 

than in the wo tomer ones. In this difference .,. SUBpect the 

role of the YerJ' mild winter in 1988/89. 

Based on te"Perature-easurings carried out also waekl,Y t.ln.s 

w!nter, we can say that the departure of the 8llUlala was not con
nected wi."'th a chaage of temperahre i.nsi.d.e the ca'M .. So there 1..s 

a probabi~ that the surface cllmaUe effects have an intluen&a 
on the bats b;r the oballge of the air current - perhaps this 111m 

interpret why they do not inhabit the sections in larger distance 

from the en trance. 

!he inves~t!on re8Ulted interesting data a~out the continu-

Ultle Myoll• so. 

G, .. 1 Myotls so,. 
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i t:r of the rest period ot theae apeciea as well. !he indi vidua.ls 

of the greater horseshoes changed their rest places generally in 

every 2nd or Jrd week here, we observed only ~ne of them tor nine 
weeks on the same place. Tbe individuals of great 11:,'otia ap. specl 

generall,y J-6 weeks on a certain place. In spite ot tl1ue the in

dividuals of little 11,yotis sp. were found. on the aame points hom 

their arr1 val till their departure, that means more than 4 months. 
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Pigure ): P4!:IT18Dence o! the lesser hor.?e5!:hoes' rest :!:::i the 

different cave parts (individuals observed 1n one oese 

onl:r in a certain ;>lece: c through 2- J weeks: a 
through 4-6 \Yeeks: • t:nrough 7 or □ore weeks: •l 

!he l':lgure J. shows the permanence of observations in the case 

of the lesser horseshoes, divided the data to smaller ca= parts. 

According to this, we can s~ that only about the halt ot the in

dividuals were observed tor more than 2 months on the a8"'8 places 

/22 individuals of the maximal 47 in 1987/88 and . 19 individual.a 

of 44 in 1988/89/, while the others changed their places minimum 

twice e=n between the end of Bovember and the end of Pebruary. 

It is interesting, that in the deeper parts the ntaber of indi

viduals staying on the same place tor leas than one month exceed

ed during both periods the number of those, which spent more time 

on their places1 while in the parts situated nearer to the an

trance this rate was contrasted. Comparing the areal distribution 

in the two seasons, there was a strong swing to the external parts 

in the last winter, this perhaps can be traced back to its milder 
climate again. 

We observed no connections between the continuity of the n,st 

end the scale of disturbing e:ttects on the certain places. So tor 

instance there was registered a lesser horseshoe tor lo weeks in 
the show part of the cave illuminated regularly, men,l,y 1 m aboYe 

the visitors - while many of the casual observations occured in a 
signi!icant height and distance from the paths in the natural. 
parts as well. 

Another interesting observation is, that certain rest places 

are inhabited in ever,- year again. Among the .22 peraistant rest 

places of 1987 /88 and the 2o ones of 1988/89 au places are coc,

mon, and one ot them was aurel,y inhabited in the spring of 1967, 

too. So some individuals seem to have their •own pl!lces• in this 
cave. 

773 



D•panures 

In one case onl,
in a ce,tu, place 

-..... 

... 

.dJ&l], ~ 
In eigfll o, fflOf• C&HS 
in • c:erlaln place -... 
~ f: 

OcL Jon. ... ,. . .. 
Observations on 17ek:ef·tl..'"'l~ss o! letrse!' horsetrhoes in the 
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To answer whether there is a time in the rest period which can 

be regarded 48 most restful we anal.7sed the obsenations on move
ments ot the lesser hor'!eshoes. The graphs ot Ji'igure 4. show the 
temporal trends in the number ot those individuals, that appeared 

on a new place1 that left their placea1 that were observed onl.J' 

one occaaion on the certain ple.ce1 and that stBJ'ed more than no 

months on their places. Although the pairs ot graphs proved to be 
rather different in the two periods, their minimum or ma:cimum in

tenals tit well to each other. Their coincidence points in both 
Winter to the same til>e: between end ot December and middle ot 
January. 

A control registration carried out in the whole cave system at 

_the beginni.ng or January in 1989 seems to prove the result ot the 
anal)-se. This resulted 156 bats (lll lesser and 6 greater horse

shoes, Jl great and 8 little !17otis sp.), what is b;y 25 % more in 
aver98e than the data in the Pebruaries; So this time seems to be 

more suitable tor the annual registration.a 48 well • 

The weekl;y registration.a raised some interesting question.a and 

•~positions, but their detailed anal;yae is be;yond ot the oppor
tuni ties ot an amateur cave researcher group. To prove the tand

anticmal. character or the features obsened b;y us and described 

above, it would be neceaaar;y to continua these ld.nda of oboerva

tions here and to extend them to other caves 11'1 th a similar bat -
c0n1111uni t;y. The investigation on the role ot the surface climatic 

efteots in the areal distribution ot the an1mal.s or in their mo,e

menta inside the can during the rest period and in their depar

ture in spring, needa more ld.nda of measurements carried out ai
multaneousl;y with the weekl;y registration.a. To answer some other 
questions - like _that of the •own places• or whether the same in

dividuals of leBSer horseshoes are in a oontinuona rest ;year b;y 

;year - it would be neceasar;y to identif;y the certain indirldaal..11, 
but we know no method which does not disturb these protected and 
endangered en1mala. 

T. BOLNER, Jtatalin 
H-lol2 Attila ut lll. 

Budapest, Hunsar7 



MEASUREMENTS OF ATMOSPHERIC PRESSURE DIFFERENCES IN THE 
VASS IMRE CA VE 

GADOROS, MlklOS 

Between July 7 and 13 , 1989 I took part in the Central Rese

arch Can1p of the Hungarian Speleological Society and carried 

out atmospheric pressure difference measureraents between outdoors 
and the H.iroaisziig (Triangle ) corridor of the Vass Imre cave. To 

• Y knowledge these were the first successful ■easure■ents of this 
kind in the world. 

The equipment consisted of a U-pipe 11anoflleter at water fill 

and \olcroaeter needle (constructed by B. Holl) and a thin plas

tic pipe leading to the surface from the instru•ent along the 

cave (installed earlier by the Papp Ferenc Group). The latter 

conducted ground pressure to one side of the mano■eter and the 

other side was influenced freely by at11osperic pressure at the 

site of •easure■ent. Reading precision was 0.01 11■ (in the given 

arrange11ent ca 0.2 Pa ) and time constant 0.~ sec. As reference 

te■perature the ther•ometer installed in a standard cottage in 

the vicinity of the cave entrance 1111as read before and after 11ea

sure■ent and the data were interpolated for the 11easureraent 

date(s). If it was necessary I also studied the curve of the 

ther■ograph installed in the ther■ometer cottage. 

In 7 days I performed - disregarding the checking and experi

■ental readings - JS measurements. A lfleasurement 1111as coriiposed 

of the average of three readings, but if their range exceeded 

0.4 Pa, proportionately ■ore were included. The highest tempera

ture observed was 27.5°c (at U.40, July 12th) and the lowest 

8.J°C (at 5.10, July 11th), the average of temperatures was 

17. J°C. The ■easured lowest pressure difference was J. 4 Pa 

(5.45, 11th; 8.7°C) and the highest lB.o Pa ( 14.45, 8th, 26.6°C) , 

the average 9 .0 Pa. There was no observable wind in ■ost of the 

cases. The regression equation of the pressure-te■perature re

lationship (expected errors in brackets) is 

p (~ 2.0) = -0.68 (~ 1.0) + 0.564 (~ 0 . 055) . t (Pa, 0 c) 

r 2 =0.74 

As it is visible, errors are rather high and the correlation is 

not too strong. One reason for this is explained by the charac-
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teristic hysteresis in the attached figure. According to this 

te■perature in the cave is belated to the one at the entrance 

(valley floor) and by the figure this delay can be esti■ated 

at ca 2 hours. 

The experiaents also showed that no 11easurable drop in pres

sure exists at totally open door (by closed door the opening 

for ventillation is ca 200 c■2 and there are unstuffed hollows 

of unknown area). It could not be esti■ated how much pressure 

with closed door contributes to total pressure difference (dri

ving force of draught). In theory the ■easured differences 

correspond to ca 13 ■ rock cover. 



ON THE IONISATION OF CA VE AIR 

GAOOROS, MlklOs 

The paper investigates the interaction between air ionised 

by radioactivity and negative-charged dripping water-aerosol. 

It is claimed that - with considerable siaplifying conditions 

As both previous sporadic •easure■ents (by Kessler) and re

cent serial measure■ents (by Tardy and Hiros) indicate, cave 

air is strongly ionised co•pared to outdoor air and, in contrast 

to the latter, ■ostly shows a definite negative ions surplus 

(unipolari ty). Below a theoretical niodel ■eant to explain . the 

above pheno■ena is investigated. 

It was assu■ed that the relatively high degree of ionisation 

of cave air is predo■inantly caused by the radioactive radiati

on deriving fro■ ra
0

do11 and thoron (and the products of its de

cay) of high concentration. Negative unipolarity is the result 

of the aerosol deriving fro• dripping water. When they are tor- • 

■ed the drops of hydroaerosol are in their ■ajori ty ot negative 

unipolarity (Lenard effect). Later these negative aerosol drops 

interact with positive gas ions and partly neutralised. As a 

consequence, negative gas ions incapable of reco■bination re-

main in s urplus. 

In our calculations we applied the following sl■pllfying 

assu■ptions: 

1. Ionising radiation is ho■ogeneous and per■anert in ti■e. 

2. The a■ount of aerosol ionised by the radiation is negli-

gible. 

3. Aerosol i s produced unifor■ly in space and ti■e. 

4. Exclusively negative-charged aeroso l is produced. 

S. Concentration for both gas ions and aerosol is stable 

in space and ti11e. 

&. Aerosol (electrically charged or neutralised) falls out 

of air at a stable speed. 

7. Surplus negative gas ions are pushed onto the walls by 

the electric field strength produced by field charge. 

8. Ttie probability of neutralisation of a positive gas ion 

through reco■bination and by aerosol is proportional to 

the cross-section of the two types of ions. 

9. The cave is assu11ed to have a spherical cross-section. 

So■e of the assu11ptions are rather far rer1oved fro11 reality. 

Even grave contradictions can be pointed out. It, for instance, 

aerosol is produced unifor11ly in space and removed by fall-out, 

its concentration cannot be ho■ogeneous. However, if it were 

incorporated into the ■odel I intricate integral equations would 

result and their outcome would not be correct either. There is 

no way to 111odel the special pattern of aerosol formation in the 

11anner no characteristic cave cross-section exists. 

Fro■ the above the following equation system tallows: 

S k.N.P + k.r2 .A.P 

S k.P.N + kl.(A+N-P).N 

Sa k2.A + k.r2 .A.P 

(l) 

(2) 

0) 

where S is the a■ount of P .N gas ion pairs tornied by ionising 

radiation in unit volume in unit time, 

Sa is the nu•ber of aerosols formed in unit volume in 

unit tille, 

M,P and A is the concentration of charged particles (ions), 

resp .• 

r is aerosol radius, 

k is the probability ot gas ion recombination, 
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- the theoretical ■odel provides an acceptable explanation 

for the strongly negative unipolari ty of ionisation ,aeasured 

in cave air. 

l.The mechanis:n of the cave air ionisation 
~= ionizing particle 
A: aerosol drop 

-A: negativecharged aerosol drop /lar6e ion/ 
D: water drop 
E: electric field 
G: air mol:ecule /02,etc./ 
N: negtive charged air molecule /small- ion/ 
P: positive charged air molecule/ -"- / 

kl is a characteristic figure tor negative gas ion preci

pitation given the electric field stre119th generated 

by the A+H-P filed charge. 

k2 is a figure characteristic of aerosol drop fall-out. 

As aerosol is assu■ed to ■ave the same way in both charged and 

uncharged state, another equation can be written for total ae

rosol ( if only negative-charged aeorosol is regarded): 

Sa = k2.Ao (4) 

where Ao is the permanent concentration of total aero;ol for■ed 
irrespective of whether it has lost its charge or 

not. 

In re-ali ty there are three unknowns: !, !! and _!,. For the■ 

the equations (l)-(2)-0) for" an equation syste■ of second deg
ree with three unknowns, which can be solved in knowledge ot 
1, i! and the constants. The solution, however, is rather co■p

licated and tor the necessary.§! an assu■ption has to be ■ade. 

There are ■easured data for!:! and f (Tardy-Hiros). If the valu

es of .§., §.! and ! are considered unknown, they can be easily 

obtained fro■ the linear equation syste111 with three unknowns de-
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rived . from the rearrange■ent of the three equations, as shown 

in the chart attached. This indicated that ■ost of the for■ed 

aerosol loses its charge. The a■ount of total aerosol deter■ined 

by equation (4) gi·,es a realistic value and generally stays be

low the assu■ed l gra■ per a 3 concentration (G.idoros-Cser). 

Finally we ■ake the assu■ption that occasional unipolari ty 

is pri■arily due to external pollution. 
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CONSERVATION PROBLEMS OF THE BULGARIAN CAVE FAUNA 

DELTSHEV, Christo D. 

The contemporary exploation of caves provides a wide range o~ 

human impact. This triggers out a very lot of problems concerning 

the concervation of their abiotic and biotic content; Cave fauna is 

no less vulnerable than any other since, some of the aspects of hu

man 1· pact are reported to affect on the numbers of cave populations 

or even leading to their extinction~ 

Turning back through ages we see man seeking shelter and re:r. 

g:e in caves . Nowadays, caves are rather recreation and tourism ente 

rprisea storage rooms, stationaries for wine and cheesing graping 

mashroom-farming: 

Today in Bulgaria there are 9 caves electrificate, Hagura, 

Ledenika, Saeva dupka, Snejanka, Orlova chuka, Bacho JU.ro, Yagodin

ska peshtera, Diavolsko gurlo and Biserna. Here in , ve face some 

of negative influences to the fauna in those caves·; A.t the top of 

the list we record that Chiro9ter:,.n population are margind r apidly 

and when the cave is a aClal.l size one and with intensified human en

counters an immigration of bats from their underground habitats is 

observed. This problem has been undergoing a lot of discussions and 

comments. Invertebrate fauna is threatened to no lesser ertend• lty 

human manipulations. Maleffecting their numbers has turned to be 

the cave route cementation. The fauna these passages disappeared. 

Due to modernisation of caves, a common procedure appear to be bre

aching of artificial galleries , as well as modification of some of 

the existing ones. T:h.is int"ervention, leads to causistable alterati

ons, concerning the numbers and the diversity of the existing orga

nsms, due to the rapid microcli1:1atic changes. 

Tlw.a the tunneling in of a watter supply pipe in Teanata dupka 

caTe near LalcaQlilc (Sofia diatr.}, has greatly influences OTer the 

cllllatic conditions in t.his very part ot the cave, tllerefore at pre

sent some ot the typical species are not tDWld. Again in tile saae 

cave, during the last 10 ye~a, tile troglod~e beatle - PheggOlliae

tes lulreschi Inirach has not been obaerTed, probsbl7 d"e to tile n"

■erous and unc>ontroled Tiai ts. The lighting being awl tches on is 

anotller aicrocliaatic conditions modifying factor at!Ucting the. 

organ.1eaic> world inhabiting the caves. So■e troglo-species reqv.ire 

tar existance., •ery narrow aicrocliaatic ( teaperature, 11.oiture) 

par¥eters where as bl' tile slightest clinations, tlleir populations 

■argin. And the inteaahe spotlight ( l.!i.frared spectrua} reiaea the 

teaperature, iaaediately 11.oisture concentration also bei.D& atteo

ted. Thia produces a proliferation ot aoss colon1ea tile latest 

■odifying the underground biotopic concil tion.a, as well as destru

cturiaation of tile s~ag■1te lnll'face • .&n in41oatioa. of mich 1a 

tile tact that man placi.D& h.laaelf in cane during the cultiTation 

processes is a highly sopheaticaled and delicate assignaent, the 

aisproceedill8 of which aay retlect nry badly oTer the quality and 

the quantity o:t tile caT11 fauna. 
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Through tile ecoa.oaic> aspects ot exploitation ot cavea tile ne

gatiTe antcoainga are identical. Through keeping ot the ditterent 

Tarietiea ot citeese an atypical to trogloi.1 ty aicroorgan.is■ haTe 

been introduced, as wall as the ceaentation ot canground dooaa tile 

inTertebrate tawia. oine - keeping actiTities afflict with no 

ditterence. Daaage is greatest wbe,i tuel and oil products are stor

ed in oana • .u a ■attar ot fact H should ba ■entioned that in tile 

aa.Jority of auch caaea, atte■ta were un.su.cc.eatu.l and now ■oat of 

the caTea are abolUldoned, left to a11. extend, detaced. There.ture 

•ore-COJlsiderate asseaaaent of al.l prolecta are to be wuierta.k.en 

aToid.1.D.g 'the occu.rance of each caae■• 

llaJor point ot con.aer,,ation ot tlle troglo!aUD& 1a tile propo

aitiona and tlle realising o! such ■eaaures ainiaiaing tile negatiTe 

outco■e ot tlle conteporar, huaan breaking in caTes. At a prl.Jle the 

institutions and enterprises turning use caTea far different purpo

se■ are to consider witll tile strict legialatiTe reqllire-nt propo

aed by Inati tv.te of Zoolou - ]jjS. 

Barein. we would lll<e to draw th, attelltion on the reglaal!llted 

postulations: 

1. ID. all. urbanised. caTea. certaiJl gall.eries or ca"Ye secti

on.a arc to b e ano.xed., no l.ighUn.g eqv.paen:t iDot&led.. vi.th 110 

accua of Tisi tors. OU.er atric"t conaideraUon of the se requJ.re

■ent, tllere will be an considerahl.e l.Jlpron■ant of tile liTiJlg con

ditiana tor tile caTe tanna in cans witll a illuaination equip■e11t. 

2. In case ot disconring ot a caTe inhabited by unique re

lict species, ■unic.J.pial coU11c1la, forestry departaents should be 

obliged to traae the caTe entranca vitll iron door-gates. 

!be schedu.1.e and D.U11ber of scientific excursions in 81lch ca

Tea, should be regla■ented by B&S aathoritiea. 

3. 7or ■odamisation and "tilisation ot caTes tor econoaic 

and TIU'ioa.s other purposes should be also seelced per■iaion and 

autllori .. tion by JUS. 

4. Banlc1ng all iapron■ent and otller sort of aotiTitiea iA 

caTea, 1nhabited by Tast Bat colon1e■• 

. 5. In area ot a 10-klt dia■eter around a can with Bat coloni

es, n-...bering ot an approuaately 5000 indirtduala the use ot in

secticide 1a to be prohibited, tor it is- atfacting tile aise ot tile 

colony. 

6. ~en caaes of colection ot cue fauna by foreigners haTe 

been !ace tile edlibit of an a,a-thoriaation docuaent ianed b7 tile 

Inatitv.te ot Zoolog;r - BAS, should be llllfcrced. !.he aotiTities ot 

llu.lgariaa uateur hioapeleologiate, should be also guidK and 

controled b7 tile saae inati tv.te. 

7. Apart troa gating the oana, local authorities, toreat 

control otticera and Spele-ol,.ba are to bs responcible tor the 

protect.1Clll ot tile cans in tlleir districts and treaspaasara 



should be sanctioned accord1J18 to the invoice of ~atue protec

tiv• legislation. 

Development tr~s of the contemporary buaan society pro

mo'ting the increasing tech.nocratisatiou.,. industrialisation and 

che■icaliaation over the enTiroruaent. Thia afflict upon the num

ber ot the tauna 1n general and to cave fauna 1n particul.ar. 
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Jet through the strict consideration of the proposed require

■enta , the ma.Jority ot the proble■s concerning the Conservation 

of the B\Ugarlan cave fauna , ~ould be outcome or cast t.o a.i.nJ.

IIIWI o! t.be negatiYe illpact. Only Ulrough a. clear progr~ 

and coaplei: e!!orte we will succeed in aaYing that !aWlistic 

treasure , which Balgarian troglobionts appear \0 be. 

Christo D. DeltaheT 

Tosti tute o! Zoology, Bulgarian AcadelllJ' o! Sciences - Sofia 



ORGANIZATION PRINCIPLES OF SALT MINE SPELEOTHERAPY 

LEMS:O, ·••n - l:AZANSkY. TU1"1 - LEMICO, Olga 

The s~lt :n.!c.es, and caves• mikroc!icate ia used broad :iy tor 

tr~atmen, o!' aa:.t..:a bronchiale and other lang deseaae no·Nadays. 

It • e curative ~f f e:::t is conditioned b:t t!:.e :::onstans;- of :c.ain env!

ro112ent • e !.nd exea , the abeenee of microbes and 01,her allergens, 

the presenae of biological -active aerosol. Speleotherapy ie simp

le and acoe9iole, it doesn• t cause allerg!cal reactions. 

Th~ time cam.a to work out a comlex ot investigations whith 

estimate fitness of mines and other unde~ground objects tor medi

cinal aids. 

We suggest the research program., ·•hich !e n ecessary for ap

praisal of aines and caves curative opportuni t e e . Thie program. in

cludes 3 groups ~f problems: mine-geological, medical, oecologlcal. 

On the basis o f long time exploatation experiencea ot the re

publican allergologtcal hospital underground department in Solot

rtno salt ~ne and estiniation ot anihropogenic chandes, the ma.in 

measures, which maintain microclimate curative properties and pre

v ent the violati&ns of underground invirowaent oecology are worked 

out. 

Thia measures may be used for inTeeiigation of apeleotberapy 

objects in salt mines and caves. 

R E F E R E H C E S 
I . Ke.aaLfc:m!: ;}. :i ., ~"!•r:u~ .LB., Jie!·xo ~i.C. ,? .ii:p. rec11cr•:tiecK;:e 

acneKT'": c ns--:ec orE;:arr.~;1. rioeoc1:f'1r;:cx : ?.a:,:<a , iS66, ?9c. 
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B ~aCTORt::,ee epet.~R JJ.Jlfl neueP.;.:?. f'';-"'1!-f:!'!tan.?>!--!~:' a.:;,-:-u :1 .::;::::-:·:,: :-• 11-

~~ .':£ =~:-:;:" c ;::r:tttOR ,D.i'XSJU!?. L"'Y.J'.;~KO ,:c:1C:J1b3j'ET CP. ~·~;-:~c.Y.;::~:: -:.7 :::.:-:;;HHX 

i!!AXT H K8pCTOBl,IJ( ne~ep. J.eqeCHH~ ::$!eKT HX o6ycnoBr.eH nOCTCP.HCTBOM 

OCHOBffl,IJ( nOK838TeneA cpe.ni,,, 3AeCb rtpaKTH4eCKH HeT WHKp06HbiX ~ ,11py

['l{l( annepreHOB, 60JlbHHe 118KCHManbHO 38IIIKl\eHl,I OT BJ!MffRHA BHe11111eA 

cpe,111,1, B B03JI.YX8 KMeeTCII a3p030nb, COAepllBJlljtA 6HOJIOM14eCKll 8J<Tl!B

HHe IIHKp03ne11eHT11. Cneneorepamrn npOCT8 H AOC'l')'JlHB, He Bll31il!aeT 

no6o'IHHX peBJ<UHA. 

lla3pena Heo6XO,lll!WOC'l'b B paapa60'l'Ke KOMnJteKca uccneAOBBHl'.!l JV(II 

oueHKlt np1tr:J1HOC'l'lt □BXTH!IX e,,1pa60TOK I< A?YI'HX n:J)!3en;::, ('('.';e,:':'OB 

,:JIii neqe6H!IX uenen. 

rlpeAJiaraeTCR nporpru.~..:a ;:ccr.eAosa;.:v.!!, Hec6xo.n;a"!IX )lmt rr;::;;e!le

mrn o~eHKU Jietie6nir:-::· £C3?.'0:i".HOCTe!l ~a:<T ;~ Y.BpCTOBH:~ ne-~e~ • .::;c~e·

'.'a cOoe_n.HHReT 3 ri:ynnH sorrpocoe : rOp;-!OTex1-m1ecK1:e , :.:ea;:r.:-.~P.cr::!e , 

::Koncr:~t?ecKae. 

C :,"tieTo?.~ om:ITa ,!l.11:Ten&Hor 3KcnnyaTatl!m no_n3eHP.Gro CT.lle:i~!-r.t:1 

pecn;,6nv.KBHCKon anneprononiqecKo~ 6onbmltnl e Conc-:,B,~,cx;::•: c:::.=.P.'.r.c 

=Tax, oueHKe BHr,:>onoreP.1'1L< v.3;'eHeE1:P. , paapa6oT8h"l'. ccP.OEr.-i:e •:epo

rrpsrn.THR, TT0380JiflD?tlte CO)q;a.HHTb JietteeHNe ceoncTBa !.'J.'.l<pCRJ::;TaTe Z 

:.peAYJl!:eJl)!Tb Hapyt1ett:I11 3Kcr.orm: no.n3e,mon C,'eAU. 

JpeAJiaraei:11e t.:ep onp1111Tv.11 •·or yT ~cnonb30BaTbCff JlJ!R ,ccc;:e!!,OE8.HiI11 

cneneoTepanesTH4eCKHX 06-beKTOB e cor.m&, aie.XTa~ v. KapcTce~x ~e~e~a~. 

LEIIXO, Ivan 
295760 USS!! 
Tranakarpatia region 
So lot vino 
Leningradakaya 4/6 



SPELEOTHERAPY AS A METHOD OF ASTHMA BRONCHIALE PROPHYLAXIS 

LEMKO, Olga - LEN~O. l•an 

there are 5-I°" of USSR adult population, who au!fered fro2 
bronchitis chronica in preaath.matic ata.ge nowadaya ( r.E.~e,n:::ceee. 
I91!)). During 3-5 ;years the auttocation attacks arise in 40-5°" 
of non-b:eatment patienta and in IB-2~ patients, who received 
preventive treatment( :-:. -~.:.~~Y.HK8MJ!CB et al. ,1981; i .L.~n::-

r,eee et al,,I9B5). 

The aim ot reaearch waa to define the poaaibilit;y or spe

leotherapy •1CPloy:,,ent tor prevention ot the asthma bronchiale 

attack• in patiena with chronic bronchitis in preaatlunatio atage. 

The paper deal a rl th innatigation resulta of 204 such pa

tient• a in remote poet-treatment period in I,5-) and more yeare 

after speleotherap;y. Among them 9 (4,4•) patient• were obaerved 

during I ;year after apeleotherapy, I06 (5I,9'1)- for I,5-2 ;year■, 

JJ (46,n) - for J ;year• an, 56 (27,5") patiento were inTutiga., 

ted 1110re than in J ;year• after SolotTino aalt mine spaleotherap;y. 
Special queetionnairee tor catumeaie research were worked 

out. During the obeer..ation period the aath■a hroncbiale attack• 

aroae in 7 (J,4•) patient&, which ia in 2-J ti■u rarer aa coc,pa
re~ with known literary data. 

Therefore speleotherapy exerts positive influence t or pati
ents in preaatbmatic stage and may be used as a :ethod of aeth■s 
bronchial• preTention. 

RDERXliCES 

- ~.'.;!r!-:a;:;:C!: ;(._.:~ . ( ., :.:a:-ye-e K. ;,, . /:p~P.;:qeCKH~ ~C~T.'.T - ~c,n.a~T. a-

{;:HX::!i.Ji~Ea.H ac~!18//fe3 _;,..:,-r: 5ceCCll3HOrc C'be:Jp.a Te~aneETOB: 

~acT~ ~- ~CCKEa,:sc~ .-c .iC7-~C~. 
2 . ,-.-e~cceef r .r -~'!'1~c .. -:c :-;·}! :t nairoreHe3 ISpottx,~am,HcA acT!·~/ /Coe~e~:eH

l!lle rr;:e,11cTaBJ1eHKft -06 3TK0.I0rKK K naT0reHeae HB.K60.l!ee <1aCT0 ec-rpe

Q8.Dll)IXCft 3aCSoneeB.HMR BHyT])l!HHMX opraHoe.-llocKea,ISb3.-c.~I2I. 

J. ~,llOCeee r .S. ,XJicnOTOEB. r .n. ,illlllllfftKOBll JI.A. K ,11p.BapV.8.HTY Tetle

HllR K npY.IIIIKfll,I npo¢1u18RTl!KH H .11e<1eHl1R 6poHXK8JlbH0A 8.CTMH//luum. 

ve,11.-1965.-Jil?.-c.34--39 . 
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B IUICT0/1118e 11pe1U1 B CCCP ope,llaCft&ftq8CICJIMII COCTOIIOI

~ >l°" 113poc.1oro 1U1ceJ1eH1ur cr.s.~ceea. 1983) . Iip11CT)'-

11Y Y/11/DB. Ha llpOTJlllelUU( 3- 5 .leT B03HIWll>T Y- 40-~ He.18'1eHIIYlt 

60.U.HlalX II a 18-2°" CIY118SB opH opoae,IUlHIIJI llpOljllwllmrqecux IIYP
coa n-11 (K.ll.l11a11u1uoa • couT. , 1981; r.S.h,1U1ceea • coaH., 
1985). 

J.te,abl) IICc.lll,lll)HHllll CBIIJIOCI> Onpe.JUW!llll8 Baa.mllOCU npllllell&

HJIR Cll8Jl80Tepallllll y 6onHWX B Dpe,llaCft&NQeCIIOI CT11,111111 11,&a .upe
,IUIHp81118HHll op11CT)'DOB CSpoHDUbHOR aCfllW. B pallon Dpll,llCT&B.IBHW 

pNY.U.ft'ftl oCScae,-OB&HIIR 204 .CSOllbHl,IX xpc»llltl9CIIDI llpo!IDITOM a Dpll,ll-

8Cft&Tll"8C110ll CTll,IIIIII B OT,lla.leHHOM Deplt0,118 lll!pN 1,5-3 ro.u II (lo

.lee HT ooc.1e ~ CI18.leo'lep8D1111. Ha IIIDt 9 <ae.1oaea U,-d) HB.6-
D,llll.lllC& a 'lelll!IIIIII I ro,lla DOc.le CUe.lBOTepllDIIII, 106 (51, 9.l) -
11a DpOT- I,~2 .leT, 33 (46,2') PJl 3 .an ■ 56 (Z7,fl:U llo.u.
llWI: oCSc.18,IIDHIIW lll!pe:I 3 11 CSa..ee HT ooc.1e JO'PC8 .18-11 B yc.10-

ll■IIJ( llllllpOUIIMaft CO.IRHYX IUXT. 

Ag BCc.18,IIPB&HIIJI UftlaiBCTll'IIJCUX ,utlHHX 6WD paapallOTaHII 
CDeJ:111Ub11118 aHIIHII. 3a oep■o,ll llllllD,ueHJlll DpBC'l'YIIY 6pollXIIUbHOI 

acfl!W 808IIJIUII y ? 60.U.HlalX, 1lTO COCTABlllleT 3,'l% II B 2-3 paaa 
pese DO cp&Blll!IIIII) C 11388CTHYIII D'lepaT)'pl,IHIIII ,1WIHYIII. 

CuN>ea'le.lWIO, cne■eO'lepllllllJI 011Ullll88'l DO.IOIIIITe.u.Hoe B.lllJIIIJle 
Ha ftlQBIIJle ope,uc'NII II MOZOT opllllellJl'!l,Cll UK MMOJl npo,lill.u.lmotll 

(lpoHX11&Q,HOll aCflGI. 

Lemko, Olga 
295760 USSR 
1-ranekarpatia region 
Solotrtno 
LeDi.ngradska;ya 4/6 



A CONFRONTATION OF SPELEOTHERAPY AND CLIMA TOTHERAPY IN 
SCHOOL-CHILDREN WITH RESPIRATORY ALLERGIES 

RICNY, D. - SLAVIK, P. - VONORACKOVA, J . - -ftOKOVA, A. 

• A~ D-3 3FfBCTS OF SPILBOTBBlUPY AJrD Tl!B :.IBRB 

CLillATOT!iJSBAPY DIFFBRBIIT? • 

To prove tha o.apante i.Atlue11ca ot •paleotherapy u the 
ai:i: ot our paper. 
Tl'JS sns OF CHILDRl!li 

Speleother:apy group 

Coatrols 

llOYS 

« 
56 

GlllLS 

37 
17 

IIBAN AGB TOTAL 

10.33 yaera Bl 

11.34 I'laU 73 

Two gpups al:. children_ euUa"1q tro■ irupir:atoey aluc
gj.ee were tnllowecL fA thie etu<fl,. One ot tba group was accoaod.8-

tecL rn tile Medical IB•U.t>Stan wl:.th epaleotharepy 111 Ostro~,wbarw 
•pelaatha=n wu daily appU:adi du.-i ng_ the 19 d.ey 1Ht.1.Jl8 st~s. 
:the coo.trcrl group wee ec.a.omodstad et e cmp. Both dev!.cu nrw 
located l!a the centnl pert al:. the llomivlan Kerst 1 not taJr from 
eac.h ath.r. 

'?llil DHGIIOSBS Ill TlliS SBTS OF CHILDRB!i 

SPBLB:lTRB!iAPY COITROLS 
GROUP 

SU TIS'l'I CAL 
DIFFBRBIICB 

l!z!oncbi.al estb:aa 

ty~ I 
polllaara 
t;fpE Ji" 
t;:,pu I+IV 

Pollinosu 
Bec:u=aa.t. respir.i.Atec.t. 

6 3 
20 16 
13 3 
19 37 
49 43 
22 12 

0 
0 
+ 
+ 
0 
0 

'therE f.s a.o s.tat.htual ditte:renc.a Jia the d1agnoet1c: co111pa-
•1 tioa. al:. tile group a comp and nth the a:rapt1011 <d llron.chllal asthae 
t;:,pe: IV and bronchial eathaa t:;,p•• I and: IV /al..ud: tar.a/. The palll.
mrtia. &3Uma rwpnaenU a aepa.c1Ste Wlit 1iA ou.zr 3~ey. 

THlf SYAY Ill THI! DBVICBS 

Spalecrther:apy graupe 
CiurtroI., 

THB 
J;.. 
Jwi..-July 
20.&.-s. 7. 

BA'tCHBS 

1.7.-19.7. 

B 
July-Augmt 
25, 1.-11.s. 
19.7.-5.8 
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'This tabla showa ho cluaton al:. childrerr / A and Bl 1a 

lrotll tlla epe.leotherapy gro~ •• well as fA the control goup. 
T.haae: &l'l>"P"- tallowed eaa.h othe.r I.Jl the dEvicee durin.g tha. pllllaa 

BHoa: O,or the: end. ot Jw,o, , during tbe whole July to the, bagf.nn.ing 

crt Suguat,so tbat the envirDmiental e:rpo.auzea al:. all children. wu 
the aamL 

S.:,.pto■e typt:cral tar brolla.h1.al •• thaa emf poll111oei. wow 
m,ni.toro,d duria.a; Um whole stwtr. art ... c.ould ®t enlua_te tba 

1n.dic.es al:. s:,apto■s ewe to e gmat d.1Uera11c.e latwoe:n. Um techniual 

ca:n.dltions fA both crn1.c.a,._ 
1!1111 PBBIPIIBBAL BOSIIIOPRILIA Ill CRlJlDRBIJ WI'l'B POLLIIIOSIS 

Spe:leotherepy group 
C-oa.t:rol<£ 
1!bo eigaiificaaco level 
p• 0.05 

a The. ■ea.a. TBlue:s 
o t tho llagj. na1 ag; 

% 0.277 4, o.n, 

The t1.aa1 
uen "1.&lUEI: 

0.232 
0.)69 

~ ..it• oar naal n :aluat1oa. a!Qacti•• olll;r thcma chllclrall. 
wllo sllttarad froa pollfAcmh: wo,n, Hlectad fo,r flmth.r cu,apar1..eoa, 

"""11r ■:u1d: whet. tliai11 c:linical un.f1'e:st"at1oa:e ware,, end 1n whoa 

tha stiA tuta r= pollon allergou: ....,,,. pcre1.t1-♦ 
'the perlpha:r:al eoe111opbll.1.a teated u '111Udroa:. at the N

gia:n.i11g a:r.- tbei,r "1:B;ra a.n.d cJ.a:eely la~nw theflf cfltpartlll!lls boaa, 
perta:rma.<l /Dwiger"• aathocJ/ 1n. awe mu.tine lab.oratoey,nprueau: 
• l!lllliable c.r1te:r1011 rn.r olija_cttn c.ou:lua1oa:e. 

Th• praeontaa raeult.. abn tha1L the perlpbral eaal.aapUl.l• 
.., ua ~ tho co .. on.ly 11aed: ndan a:f 1aawiolog1a:al cheqae i,a 

at:opfae a.ad otball! allergk pau.ata pron<l a steti.sUaall.,- sJaal-

1!1ceat cxbaage: ail. tbo lnal. a:t p • o.o, h tnouzr d tlla spe:leu
t .herapy wlla11 coapa""d rltb cllaatoth:a:npy fa chlldleen wlith paU1-

lrlJJl1s. 

• SPBLBOTIIBlUPI H~ PO'IIIIIY TO LODI!. %BB lll!Alf PBRIPBBJ!AL 

BOSIIIOPHILU ll CHILDRBII' WI'!II POLLIROSIS,Bn'. 'tHIS ns 
IJOT Ulll CASB Ilf lllliB CLDU'l'.OTIIBIIAPI • 



WASSERVERSORGUNG DES SALZBURGER BECKENS MIT KARSTWASSER 
AUS DEM TENNEN- UND HAGENGEBIRGE, AUSTRIA 

GADERMA YR, Wolfgang 

Jm Sa l zburger Beck.en verden z.ur Zelt etva 150.000 l"er-sonen mlt Trln1t-u.Orauchvass1?r v0t1 den Salz.burger 
Stadtverken versorgt. Der dur-chschnlttllch~ Verbrauch pco rerson und Tag ll~t bel ca.150 L.lter, lncl. 
Industrle, bel 2'17 t.ltec. Der Bedar( kann aus rreh.rec-en Porengr-undwassec-feldern und elner KacstrlC?sen
quelle gedeckt verden. 
In rrchreren l't.usbauphasen 1st vorges'?hen, den giesarnten Ocrelch des S.>lzburger Oecken!l mlt elner zentr.Jlen, 
auf rrehr-ere Yersol"gungselnrichtungen gestUtz.ten .. Wasserschlene" z.u versorgcn. 

Die Nutzung der Porengrundv:isser ergab zeltvelse Pr-oblene, da lm Berelch der Elnzogsgeblete dee Orunnen
felder durch lndustde es :tur Kontaiinlnatlon durch halogenierte Kohlenvasser-slo((e (rer-chlodithylen} k.i>m. 
Die KarstrlesenqueJ.le (Fi.frstenbnumerquelle} kann zur Zell aoch nlcht kontlnuler-llch genutzt wee-den, da 
ver-mehrt TcUbstorre elne Einspelsung ln das Tdn~ssecnetz der Stadt Salzburg vechlnder-n. Olese Tdibstoffe 
sind tninecalogisc.h ldent mit den IIOhl ensedirnenten, elne exakte Bewelsflihrung der Her-kunft konnte Jedoch 
bls dato nlcht ecbracht ver<len. 
ti.uch erschwect die m.itzw,g des Elnzugsgebletes durch Toudsmus (SellbalVl, Restaurants ... ) elne slchere 
Nutzung. 
In na'.chster Zukunrt lst vorgesehen, die Wasserschlene nach Siiden ausz.ubauen und mogllcherwelse groOe Kacst
vassecresecven cles Tennen-u.nagengebirges ln die Wasserschlene elnz.ublnden (u.u.rassung dee Tlerenkasrtwasser 
durch e ine Stollen(assung ... ). 
Welters kOfl!lten die l\lluviolbereiche (rrehrere lOer m m5chtlge fluBschotter mlt hohen kf Werteo die zum Tell 
durch verdeck.te Karstquellen, z.um Tell durch Infiltration des Vorflutvassers <.ler Larrrre~ und dee Torren, 
gespeist werden, genutz.t werden. 
Ole Verveildauet" dee W:issee im Schottet"untecgrund betra'.gt l.a.nehre re Wochen bis Monate. 
D:?ngenUber stellt?n nur sehc kurz.e Vervelldauern des Wassers lm Selchten Karst, das an den gr-oBen Quellen an 
der Nordselte der Gebirye entspclngt. 
Mehrere Harklerungsvecsuche mil Cloures:z.lerenden Tracern ergaben folgen<les Blld (nuc {Ur Tennen u.llagengeblrgC!}. 

BOOENW/\SSEnSPEICIIER: m 11\achtlg, im Talberelch (ca.SOOn Sh.) nach oben geringn-.achtlger und im Plateau 
Cehl t er fast vOllig. 
POREN:::Ru,m,1/\SSERSPElOIER:z..T. durch Bodenvassee gespelst oder durch verdeckte Karstquellen oder durch 
Infiltration dee VorCluter . 
SEIOITKI\RSTWhSSERSPEICIIER:Hicd durch ak.tlve Wassersch:ichtc und r::anyons hn vadosen, vertlkalen r-erelch 
gespeist, dee "'Karstwassersplegel • llegt auf ca. 700n Sh. und r llellt. •/- phreatlsch bis z.uc Queue . 
Die l\bteuCWl9 untec den Karstvassrspiegel betr5gt l.a.nur venige lOer m. 
TlEFENMRSTWI\SSERK0RPER: Jm Nordbereich slnd die stauenden Schichten dee Hecfener (skyth) mehrere 100m 
tief unter dem Vorflutniveau. Die Nordvergenz der Karbonatplattfonn und mehrere N-S strclchende StOruogen 
lassen an der Nordseite des Geblrges die wesentlichsten Quellen entsprlngt?n. 
Durch die gecinge Kon~ntratlon dee Tracer konnte veCll'A.ltlich bcl den Harki.et"ungsversuchen der Tlefenkar-st
kOrper von den Tracern nicht errreicht verden. 

Hlchtig 1st es dle l\bUussparametel" und dle Spelcherparmreter des Untergrundes z.u kennen. So schetnt. dle 
kurz.e Ven,elldauer des Wassers lm Karstuntergrund keine ausrelchende flltervirkung 7.u er7.iclcn, abcr da 
das Einz.ugsgeblet im gro.Btells ungenut:z.ten Dereichen (20<nn Sh.} liegt, scheint die eerahrdung e iner 
Verunrelnlgung des Inputs nlcht sehr groB zu scln. 
Anders liegt das Verhiiltnis l::ei den Porengrundvasserfeldern dcr T.:ilbc!rclche, dlC? durch lntcuslvc Uut7.ung 
durch Schwerverkehr und tndustrie starker geCallCdet slnd. Lange Verveildauern lm Untergruml erlauben den, Wassec 
eine gewisse Selbstrelnlgungsk.raft und lilngeren llandlungsspielrawn [Uc den Versorgungsunternel-.ner. 

=; ~ .. 'ZSPB.\n!ai 
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L ___ -----j► 
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9:x~-asse..--s;e!;::::e: =..:.~ ::..eh:r!der ~ ~~it;e.: 
?oren,;r:.t:'".clS.Sa..--s:e!~ ::zist. lo 1"31.bere10 
$ ••• s.!.iC':.U?.:- ;_-U-:-~~c:!'le.r 
T!( ••• 1'!.e!e..: ;a...--r.-.'3.5:R..'"S;,e.!c::e..r - grcOtei!.S i:..e.r-"::...~~ 
S ..•• Spe1c-.:e:- =~ :..a.sse:-,-e...--sor;-.:,; ( i.."1 Sb;.St.le'; ~~~ ur.d 
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cESNm<atTNHHA.TJOO (otwte Abbau oda.r l\nlagcrung} 
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Mders verhalt es slch bel der Kontamlnatlon des Input (Nlederschlag) durch anocgnnlschc Subslun7.cn 
oder radloaktlve Storce (z.B.Tschernobyl 1986). 
W'abrend das Porengrundvasser von der Kontamlnation versdlOllt blleb (Mlagerung der radiOi'lktlven tonen 
an Torwnlnerallen) konnte an gevlssen Karst.quellen eln elndeutlger Durch;iang des radlooktlven t-laterlals ver
z.eichnet werden. 
Ole vesentllch geringere Speicherfablg1telt des seichtkasrtvasserkOrpers lieB die Kontaminatlon rasch 
zurlk:kgehen -Erneuerungsvenri:igen-
lm Kontaminatlonsfall von nlchtad(b)sorblerbaren Sto(fen \rare es n'OQllch, Seld1tkarstvasserkOrper slnnvoll 
zur Nieddghaltung des Versorgungsvassers zu nutzen. 
TRCll"Z DER LEIOITEN GEFiilml»I:: DER KJIRS'llliissER runa, VERWREIIHG\N;EN U'1D DES SCIILEC11rel DIS NlCIIT 
EXISTEHTUI EJGENREINIGIN:SVERKn/ES DER 11/\RSnliissER: SOLLTE l\Uf DEN VOITTEll, tlJRCII DIE SCIIENLLE 
ERNE\JERLN'.:sHix:ucHKElT I\Uf IIIRE EINBlNIXHJ ws tl\1l"Z\N,SKONZEPT Niarr VERZICIITE:T WERDEN. 
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FARTHER DATA ON THE LOWER MIDDLE PLEISTOCENE PETRALONA CAVE 

POt;LtANOS, !'f1C:k03 A. 

ABSTRACT 

The d:-aa:ic periodic climatic changes during !he Lower-Middle 
?!eistocer.e had in!luenced the fauni■tic and eco!c~i:al ;,attern 
c! :!-.e e..::-o;>ean continent. Data eo■ing froa the excavations or 
-:.!':e Anth:-,opological Agaociation of Creece C !968-1983) are 

:'!':;e •1 <::ernation 
.a;:;::-:-x!:at!y every 
~;.anicovi !■c ( 1941) 
:.a-:.e:-. E:iil!Ani &. 
•e<;~ence, and J:ukla 
<::o :?-:e: : sa■e re■ult■. 

INTRODUCTION 

or cli■ate, during the Pleistocene epoch. 
100. 000 year■, va■ f ir■ly consid~rred by 
on the base of geoaatronom.ic o~se rvationa . 

Shackleton (197.t.), b11aed on 0-18 11arine 
(197S) on european loes■ depos!:.s caae close 

Allthough the clicatic influence on the ■H1aalian !auna i■ not 
ye~ fu!ly inve■tigated, for all period■, pa.laeont.ologist.s and 
:a■!ly pal.aeoanthropologiata arrived to the point o! accepting 
!..":e above Pleiatocene cli■atic change■. 

7!\e analyt.ieal atudy of the •tructure o( the Pet:-alona Cave 
s~i:en:a, yielded a detailed curve relate<! :o cli:a:ic 
!::.:c::Jat!.ona of cold and war• period• (A. Pouliancs 1980 p. S1) . 
~e aa::e cu:-ve is being presented in table 1, re!fe.red to the 
?et.:a!ona C.ave layer■ and periods "i th their de.pt.."s and moat 
p:-::t!::able corrtsponding dating• and environaenta. 

:-!le colde.■t period ob■erved i• the Chalkidikian (layers 26-
27}. :n ! : • • layers ha■ been found the pe:traloni11:1 £olar-Jr:.:s 
f!..e. !.. C!::tla~ru..s) ar5yropuloi zu:hi~hini , N. ?ouli11no■ 1987, 
i:-: ;,res■) a leaiaing wieh aight have lived in arid cold steppe 
L~ ... ·!.:-o:ucnt o! -4•'.c yearly. Here the curve (A. Poulianos 1980} 
~ecl!.:1ia:ion toward• cold condition■ reilche■ it■ aaxi.:u::a. 

7!'te decl!niltiona are i ndicating le■■ cold , toYards the Aetj:ean 
;:-e:-i~. Uit.hin its layers were not found any ■ore £plac:-.Jru~. but. 
a::o-:.ha=- le.aainJJ the La.:urua transien■ which ■ight !"iilve 11.v'!td in 
!'::.::~id cold steppe envi.:-on■ent■ of 8PC yearly, tha: i■ or 0•c 
!es■ than today in Cha1Jcidi1c1 penin.sula (N. Poul!anos 1987). 

S!:z:ilar sequeneial alternation or Eolarurus ar.r:vroouloi and 
:..ar..:~• t:--a:isien■ has bee.n al• o ob■erve:<1 1nt:o two 
•~•-=.:.g:-i1ph1.caLiy connected Siberian ■i tes, the underlaying: 
~:Col,!e (with Eolag. arg. ) and the overlaying ViatJcino (with 6. 
~ ->. dated by palaeo■agnatis■ at -o.7 ■ .y . a .(Za:!lighin 1980) . 

A': ?e-::-alona Cave in layers 23/24 have bee.n al■o observed 
pa!.aec:•gne:cic reveraed aa■plea (V. Buch.a ! 978. S. 
?i1;:a::1a:-inopolo■ 1979, ■ee -A. Pouliano■ 1980) . 

• A: ano-:!ler open ■ite., Isernia, d.aced palaeo:2agnetic.ally, 
(Co!to:-:i et al 1982) alightly bellow the 3::-u:i.hes/Hatuya■a 
~:.;:-~ary, into l~ve.1 3F • waa obae.rvttd by t..u •( :.983 J a eliJSatie 
c..":ar.gt !:-o:z very cold tundral to ,1 hu■id cold ■tep;,,. enviroru5•nt. 

7~cs i:, :!l:-ttt different ■ite11 are ob11erved •i~!!a:- cli:1atic 
a:-:.e::-::il:ior.s ~low the Brunhe.s/Hatuyaaa boundilry. ':'he cold stage 
:::: o!' th• cycle J, of prae-Brunhe■ ti••• (Kukla 197S) can 
coi::ciCe '!o t~• Chalkidikian and Aegean periOC■ o! !.he: end of 
L:11.:er ?leis:ocene Of. Poulianos 1987 ,· 1988). 

':!':.e ne.x-:. i.laeochori&n p-.riod (layers 19-2.2) war2er and 11.-t-:-e:
(A. Pocl!anOs 1980) can M con.side:red of •tage 19 c! :he cyc!e. r. 
A-: ?e::-a!cn.a Cave almo■t 110 find• are recove.:-::-e-j a: :his ;>e:-iod. 
XS~Ces !ev :-e::1nants of ~ and Talpa . r:i caves suc!l a 
c:~Ci::io:, ;,e:-!la?s ■hows t!"lat the great humidity does no": al!ov . to 
a.xis-:. i~-:o t!'la eave even buts Oi!)raee.k & N. Pou!iar:.os :.988). 

71':.e C::-enian period (layer■ 11-18) ·i■ ch.aract• riz:ed ■o■tly by 
cold e!i:tate. that o f ■t4ge 18, cycle r. A big ;x,pulation of 
U5:.::-.:s '!:-a~sien■ (l.ayer■ 11 , 16, 17, 18} aa■ociated to Arvieola 
~ ( layers 16-18 ; N. Poulianos 1988), to H.av~na ~ 
(:ayers !! ,!6 ; Kurten & A. Pouliano■ 1977, 1981) and to Str-ix 
a:·..:c:> ( ~ausoleu■, layera 11-1S ; Kret:oi & N. ?oul!.ano• i"iii"i" 
i:=esuc:esting a cold climate for thi■ period, wi:h alternating 
of · !'l1.1.2id •t•ppes and continental foreat■. A uor2 int•rruption at 
!aye!" :.s !>y t!'le •ppearence of equid■ can be ■entioned. At the end 
o~ :~e 1!.!.?'I layer ■lowly :the tauna changes, !>y ":.!i.e presence or 
~i~t:"e:-!'li::u■ e!. ~eaitoeehua (Forteliu■ & ff. Poul!anoa 1979) and 
C::-:tc:J-:.a c. ~r11esoe laea (Xurt•n 4 A.Pouliano■ 1977,1981), ■howing 
t..~t e!i::1ate beco■e11 ailder, war■er, likely a ■.avanna 
ttnviro~:ent. !ruring the •nd of the Crenian period had lived also 
:..~• A:-:!":anthropus europeu■ petralonien■ is ( A. ?culianos 1976); 
!:.S SA::JJ.- :,a■ ~een found a■aoci.ated to H. e::rrier-!.. t.. t :-ansiens. =· e. :-::-.aesc,elaea and 0. cf . he!llitoeehus (e r . aboveJ. 

Sex-: :h:-ac:.an per.1.od (layer• 9-10) .,1th the for.:aation oC t!i.e 
~:-aver-:.ine atalag:aite, co■po■~ into .about 10 aublaytr-s, r:,erhaps 
c;:-:-e,;,cnc• to a subtropic eltaat'e o~ a wet pe!"'!cd ( staie 17, 
cyc!.e rl); ~•rly Niddle Pleistocene Hicpopota:,us 1::.,hibiu s 3ight 
~ .. c :!.ved Cur!.ng thi• period (N. Pouliano■ 1988J. 
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di■cuseed and coap.ared :o aata !"::-o■ other excava-:ing sites. 
Besides the r~una, Hiddle Ple.istocene: Archanthropi~a~ .,er~ 
aCrected by the cli■atie change and the ■ain conlusion deduced is 
that ho■inid■ could not expand northwards dur!"ng the colC ~rioc!s 
of Lower-Hiddle Plei■toeene, ■oat probably not before the end or 
the Crenian period of Petralon.a Cave, that i■ at>out 0.65 ■ .y.a;_ 

TABLE l' T~ntativ~ palaeoenviron11ental rec:,ns:ruc:ion of 
North Creece durinc Lowe..r - 1':idCle ?le!s'!ocene . 

l •,-•rs d•ptl\ p.riOCI• ··- ..,,,..l~o~c .,,. 
, I .TllfC.IU1ac1a11 

l'ETIIALOJ111°U 
sso 

10 Coo c. E. a. 

l 25 

• 75 

lO s•••••• 
3,S 

7 75 

• •5 s.a ...... 

' 2i ., nuuc1u ... SUa•ntOl'IC 

Si'IUJl.\./,OIILST 

11 20) .... , .. -
12 ,s 
a il 15 .. 90 c.-DJIT1Mt.,..O.t. 

,01111:r.,au,.o 
ll 3) JIIUJIID r.'U'll"I: ,. :n 
19 60 

20 :n .,r. .. ■,UJJ 
21 7S 

&LAI.OOCiOIIIAJI ,.,. 
Z2 l0 

ZI 90 ,,. 
CD\.D NVII IO 

2< ...... t••c, 

25 60 
no 

1'V11' COLO 
2S 'O) ...,. .. ,.•c, 
27 2 

CXAUIOIIIIUI 

col4 

For the Petralonian period Cl.ayers 2-8) a ■av•nna environ2ent: 
ia q&in indicative by the pre■ence of 0 . c!. he:litoechus and £.,, 
c. praespelaea ( cl. above ) . Before the closing of the cave by 
eediaente, cliaate beco■es cooler again Curing the 2nd layer. 
conaidering the pre:■ence of the large C. c. pet:-alonae. dat~ at 
about 0 . S5 ■.y . .a., (Kurten I. A. Poulianoa 1977 >, cor;-e■pondin1 to 
the 16th ■tage , cycle H ol Kukla ( 1975). 

Th• top ■till.ag.sitic layer ( No: 1, Ther::aaci.an period) is been 
for■ed till pre■ent, coapoaed in -20 .sublayer• (-30 ca. thick ) 
givinc a aedium •c• of about 0.35 ■ .y.a. It's ■ublayers, still in 
study, are indicating al■o cli■atic changes of hu■id and arid 
periods . 

It is votrh to .sention that our eor::-elation.s to the above 
cycle• could be interpr.ited in •n alter:utive way: all l•yers' 
fro■ 11 to 27 rapresent the cold e.nd o! Lower Pleistocene 
( atage20) and layer■ 2 to 10 •• th• naxt "'•r::a. period (stag• 19). 
rn favour to thi■ hypothesis would be the presence of the aaze 
evolutionary line of Hierotu• pra•guent~er!. ::-.roughout .all lay•r• 
( Kretz:oi & M. Pouliano■ 1988), but th1.s ;,ould contradict to t:-ie 
fact that E.S . R. ( IJceya 1980 ) and H1.aino-aeid (Belluo■ini et 
al 1988) datings are indieatinc ·an age of about 0.6S ■ .y.a. for 
the end of Crenian period (layer■ 10/11). Al■o it would 
contradict to the fact that they are not yet oba•rved at 
corresponding to the crenian l,ayer• of :1ain No■bach, Nauer and 
Tarka (N. Poulianoa 1988) palaeo■acnetic reveraala. 

The dating li■it■ we conaidar for the upersost lay•r• o! 
Petralona Cave of about 0.6-0.SS a.y.a., a• v•ll •• !or t!'le 
:"'ver■ost oC about 0 . 75 are documented, besid~ ~h• ab.solute 
datings and palaeoecological ob■ervations, . also to the fact. that 
no younger or older Caunistie a•se■blace i• eYer found . Th• lov.-r ' 
liait by the: pre sence of the pet.ralonian ::ola5ur1,1s art:yroC):' loi 
(cf. above) in the layer■ 26-27 could inc:-ease eons1de:rably t!i.e 



age o! the !ledi:ent i!' it -.,aa f0und aas0ciated to Othe:!'" vi!!ll 
<(noun 3iharian apec1e■, p.e:x.: t.. CP:-ola~urus ) :>anncr.:.':::3 ( a 
?revioua and !llightly di(!''?rent. lemcu.nl!: for:, :0 L . -:::-3 !"1!1 :.~:-:!I. :,., _ 
Poul iano!I 1987, in pres a). 3ecauae they are nee fcc:-:c: such 
Biharian ape:cie~1I, we ■ay net. •ccepc a,n elder age, \14'"::'I t.t,'!!! 
pre!lent. data . The upper li:ait. 0( la.yera 1/2 ia aubstant!.ate-1 by 
the prO?sence of the Crccutas evolutionary at.age (~ 
p r •espela~a and C. e. pet:-alonae), unknovn during the laat. O.SS 
■ .y . a. (rem ether 111tes. 

Finally, at the cli1:u,tic cur·.1e cf table 1, we observe about 
190 oscillations, counting alao the ten aubla.yers of t!':e 10th 
stalag• itic layer of Thracian period, corresponding to atcu!. 200 
kya for the for.3atjon oC P~t:-alona Cave aedi•ents; !:!'lat is 
approxi■atly 1000 yara per oscillation 

In our tent~tive cor:-elation of the Petralcna Cave 
bioatr atigraphy to other Lower - Hiddle Pleistocene ai:.es (N. 
Poulianoa 19881 waa paid attention to the Hungarian site of 
T.arlr.o Cave. 

TA6L! 2: Distribution of t.axa into the layers in cor:-elat!on of 
Ti'r'ioand Petralona (Section a, Hauaoleu111) Caves, conser:-t ing 
nuaber of speci11ents and if indicated the nus:iber o! ind!.v:Od:.sals • 

l. ,uwra lndet . 
2 . La ctrta •P· 

- J . ')pnldl a tl'ldct . 
• · r .1tpa Co•• · . r . aanor 
S. ScM'._. ai,nu.t,.,,. 
6. tr1n•c....,• c:C . pr••al. 
7 , Tro1onth•riu• •ch&cr . 

ct . Ca•tor '12-r 
• . Clh ••ckdl1Jln1e11•i• 
Q . Clh cC . 1li:1 

lO . A$M>C!••u• •ylvat.lc11■ 
11. NU ■ ■u•culu• ■111anthr 

12. Alloc:rac■tu■ bur••• 

tJ . Nh•o•y• ••"''"' 
14. Pllo•Y• epa ■copalla 
15. Arvi.col• ca.nth,.. 
16. L.1curv• t.ran■ len.■ 

• • No oC lnd . 
17. Nlc:-ot.u■ arvalll'IU■ 
18. L■p..1• ■p. 
\Q . ur■11• denlnaerl 

TAlKO layer• 
depth 

PCAAl.OHA dapth 
layer• 

1. AN.Ira 
2. Ucertld■ 
J. Oph1dh lndet. 
• . Talpa ■lnut.:1 
S . Sore• ■ lnutu•, s. •P· 
6. i.,-1,,...c...,• ..,r.praecl. ,. .. .. 

10. Apode...,• ■yet .• A. ap. 
l 1 . I'll.ta ■u■cvlu• ■yn.anthrop. 
12. Alloc:ric■t.11• bur•. ■ l:1p. 
I] . 
14. Pllo■y■ cf. •Phcopa,1l■ 
tS. Arvlcola cantta.na 
16. Lac. tr:11\9 . No ot lftdlv . 
17. Ntcrotu■ praerv■ntl'Mlrl 
!8. L■pu• •P · 
19. Ur■u • def\ . No oC indlv. 

,so ,. 
'" s 
IS " " • L . 
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' • 
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The younger outer part o( T.airl<o Cave has· been sl!p.:-atl!C ·!:-o:i 
the: E.irly Niddle Pleistocene deposits by a stalag::a'i!:!.c :.,all 
(Janoa■y 1986) . The older ;:x,r:.ion of this vall aight ~ave ~n 
Coraed during the Thracian period about 0 . 6-0.6S a.y . .a. ::-t !:>0th 
c.aves it happens that in the lo\ler layers L. transie:ns •?pears 
during the Aegean period, diaappears in the El.aeochorian ;,e:dod 
3nd . reappears in the Crenian. Uort?'I caentioning th•t the' sa.1e 
number of layers i~ observed in both cave■ and the depth• o f t!\e 
5~:0=ents corr!!late, as vel!. as t!le depth of. each per:.od (N. 

- ·. ~':l.9 : ?813} . . 
.'I • .J:> ':Joe!"! c.aives are covered ':ly .. :?Oci limestone sealings and :.hie 

excavated aoil vol.u:se !":-O:l "sec-:!.o:, 3" o( Petralona Cave .and fros 
Tarko is al■ost the aaae. Thus t!'te sltdia8ntological process can 
, ? --~~!ll~C~:-'!!'1 ;ui':e si:iilar. durin~ analo,ous climatic chan~'!!!s. 

- : :..1 : :-:.:>c-::~;:-: .,:· -:~-e '):..:st:-3":i~r:iph!.-=all:, i:-:c:.:.1";.i·,~ :·.1ur.al 
-:.axa. .:,:· the ::..;o -=3,v~s. ,=:::ncer:i.!:ig :.!lei:- ;,e:ne!'":.= .ia;:~-::.. !"or 
eowpaMttive • ;,al.aeoelia•ti~ologieal ob••r-vationa is :-eporte-j in 
table 2, (roa data, given by .Jano■■y (1976, 1986), Kret:oi (19n), 
Kretzoi '- N. Poulianos (1981), and N. Pouliano■ (1983, :.?88). In 
table 2, •re not reffered the ■peciea: of Avea and Chiropte:-a. as 
o r lea• palaeoenvironaental iaportance. Atf'.arko there are; not 
palaeoanthropologic•l findings, and herbivors are ?<>Orly 
represented to be co•paired, while hayenid■ are tctaly abaent . 
A■ rhinoee concerned they ap!)e:ar in upper Creni.ain in both Cave■, 
layer 11 and/or 14 at Petralona and layer 3 at Tarko . T!':e 2ain 
correlation of layers wae ■ade on thoae layers which are 
containing foaail■ of Lagurua tr.r,naiens. . 

Fro• the above table 2 can be deduced that during the lay"!rs 
in eorrel•tion ( 1-16 of Tarko and 10-26 of Petralona Cave) a 
si■ilar oscilation of :aiero(aunal ele■enta h.a• been round 
(c(. above), re!lecting: eli:aatie chang~•-

Be•ides the lo"'er■oat layer■ (16-17) of Tarko Cave, c:anoasy 
1976), Niao■ya savLnl. ( a water vole) has been found also at 
R~z.dol je aaaoc.1ated t.o Eol•ClJi-ua ar~yropulol, antedatin.; the 
appearenee of L. t:-aneiens in Hungary as well as in S'"' S!.beria 
(.Janoesy 1976, Zo1zhighin 1980). i:olagurua has not been found at 
Tarko Cave perhaps becaus• o( aore hu■id p•laeoenviron•ant. Above 
in l•y•r 1S and 2S at Tarlto and Patralon• (Ae!!;'.ean period) ve h.r,ve 
the appe:a rence; of L. t:-anaiena •nd Arvieola ·eantiana (an evolving 
Himocya savini-lika vatar vole). At Tarko Cave A. can-:.!..ana 
tend• to •itern.ait~ with L. t:-ansiena (.Janoasy 1986) indicat.1:ig an 
alternation of hu■id cold ateppe■ to ■era hu•id but •lso cold 
Corestal environ■~ts, duri:-tg layer a 2-1S. At Petralon• Cave 
there i■ only •n accident.al !!.nding of .ain Hl of A. cantiana (:-f. 
Poulianoa- 1987 , 19'88J attovi:,..g, if ecrapaired to Tarlr.o, :.:iac in 
Central Europe during the begining of Niddle Pleiatoc!:tne c!!:iiate 
wa■ aora cold and humid. ~:-i.ng the lover Crenian ( lay,u·s l6- l8) 
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we !ound .at Pe:tr.alona an increased number of thirty 9even 
individual■ of L. ~:-an■ ienl!I compairt!:'d to one o f 7arko. indicat!:ig 
a preference o! habi':at !or L. t:-.ansiens at. N. Creeee. vher!t 
cli:ate i.,a ■ :ai?.Cl!r. 

Ol::ser•.ling the det•iled oscilation of t.!'l.e f'auna l taxa at. Tarlto 
and Petra.i.on.a it i• poaai?>le to aent.ion for ;each of them: 

Anura: At T.r, rko , after the Creni•n period, increasini; dur!n~ 
thewi"r:ier i!iracian one. For the r esting layers there are not 
cosiderable di!!e:rences. 

Lacer-:!.~3 : Observe. inc:-eaaing of speci■ent• especially dur:.n~ 
cold ;:ericda i n Tarko layer a, vhile they are absent i:-t both C.aves 
in !laeochori•n ;,eriod. 

Oohidi.a: Absent in the lover layers o( Tarko Cave, vhil• 
pre~t the corre.a;;,oMing laye:-s of P9:tr.alona Cave, ahvoing 

that during the Chalkidilcian period the cliCa.te of Central Eu:o~ 
"'a• cooler. Ophidia .are increasing during Thraci•n peri.od, 
indicating a,g.a1n v.r,r2ing of eliaate. . 

T•loa: A hu~e population o( this taxon ia found at Tarko vh1l• 
at Petralona Cave •n .accidental (ind i11 found •t hyer ?3, 
: nd'catinE that C. Euro~ was •lways ■ore huaid .r,nd that dur1n4 
Ae,;an / E!aeochori.an boundary humidity increased in North Creece 

':.ooSorex: Poorly represented •t Petrafona Cav.e 1 while at T•rko 
al::::i:~;:;er::::i:anently ;,resent, except during the wet ElaeQchorian 
and arid C!'lal~!diici•n ;,eriods. Hention the distribution of Sorex 
su~a:-aneys a,t Tarko Cave (Janoaay 1986), of ':'hic.h the nu■ber _o! 
speei:=e:nt.s are ine:-easing during the wet per1.ods or El.aeoehor1.an 

and lower Crenian. 
E:-!.nacou:r: Characte;rizing sainly conti:-tental eliaate. At 

Petralona Cave pre■ent only i_.n Hau■oleum, layers 11-1S. Very 
coa.3on at T.arco, especially in humid periods, bu~ almost. absent 
during atepp!:! environ::i:ent.s. Later, in uppe~ C:-en.1an, Er1.naceus 
did not reappear again at both local.i ti.es, pehaps bec•u•• 

~ig~~~::n!~e:~~;~ • ;~:;e~~i:~~: ~e;:~1c.~:r:s~:~er• S-7, during the 
h~id cold lower Crenian period, conte■porary to the presence o( 

Arvicola cantiana at ?etralona Cave. _ 
Clh sackdillin5en■ is: round only at Tarko, follovtng the 

Taloa's osc1.llat1.on of wetter period■. It could be ll-entioned too. 
thedif(erenci.ation to Clia e(. 5li■ froa Cre.nian to th'!!I: war2er 
Thracian, observed (or ~ and Lacertids . 

A~eaua: Poorly represented at Petralona Cave. ~t Tar~o 
eon!uderably increasing during hu■id periods and decreas1ng a4a1.n 
in £laeochorian and Ch•lkidildan. 

Mu• ,ynanthr oous: Found at the 2nd layer or tarko and 11th of 
Petralona eu;,port.ing our correlation o f these two layers• 

Allocricetus bursae: P:-esent in all layers of Tark~ _C•ve. 
decreaaing si~nif•cantly dur~g Elaeochorian .and Challud1khn; 
aust caraeteriz.e cold and very humid environ■ent in case of larJe 
population. At Petralona C.ave they increase during 11th, 16th and 
17th layers. However, Allocricetu11 at Petralona Cave are 
~uch le•• represented , eoapaired to Tarko. Cooler 
palaeoenvironaent is again indicative for Tarko ■ite. 

Plica.ya: In both Cave■ are poorly represented. It . ■hould 
ba notRd their aiaultaneous apperence in lovar Ae4ean per~od. 

Hicrotus : Abondent in both Caves !or all periods, bes;.des the 
Ela~n. In thi• period •re contained only few re■nants of 
■oae tax.a, characterized by ■pecie.■ o( wet cliaate~ co■pair~ to 
the other periods. Howe.ver, during the coldest per:.ods the. inner 
aic!'"ocli::aa.te of Tarco eave c.an bit considered or l'!!!:sa hu1udit:,, 
coap.airlKI to the Petralona Cave• e, becau•• of cooler ■urrounding■ 

.at ~=:~:al .!~~0 ~t Petralona Cave present at layer■ 11 ~Upper 
Creni.ain) 25, 26 (lower Aegean / Chalkidiki•n>. The sit~at1on at . 
Tarko i• completely reversed, Lepu■ is present durinl!l'. ■1.ddle and 
lover creni•n ·and upper Aegean. It could be explain~ _b~ the fa:t 
that durin~ vllff'y cold period.a, eapecially the Chalk1.d.1k1•n, i t l.S 

to :
9
~:u~e~~~;e~~: •o~~:er~i~~~~:~~ion of. th!s taxon ~s well 

e:vic:ent. 1 n t>ot.h Caves, but in alternatLng \lay. Our1ng the 
Chalicidikian •nd lover Aegean, it ia present at Petralona, vher• 
it vaa less cold, and absent at Tarco. In the next upper Aeg~•n 
and Elaeochorian periods at Petralona it i■ •baent, but •ppears 
at Tarko aigrating perhaps to the North because of vetter and 
w.r,r::er cli■ate in Crt!eee. The sa=e bear is pre!lent in all layers 
of the Crenian period at both ■it.es. 

Baaed on the above co■parison o( T.arko and Petralon.a Cave, it 
is po■■ ible to d~uce that during Lower - Hiddle Pleistocene in 
C. Europe cold and humid perioda'verl! cons ider ably ■ore intensive 
than in Nothern Creeee and that the cliaatie conditions vere 
changing relatively o!ten. 

fro• the p•laeoanthropologie•l point o! view one ■ay su1gest 
that during the! very cold of Chalkidikian and Ae4'!!!:an perods 
ho■inid■ ~ould not aurvive in northern Europe. The y succeeded in 
■outhern Balkans, cosidering the atone tool& .aind traces of fire 
found into the lover l.ayera (24-26 ) or Petr•lona Cave (A. 
Poulianos 1982). It is possible that ao11a 1:roups oC the:■ did ■eve 
to aouthern Creeee and/or to the Aai.r, Hiner. 

In Central, Eastern and Uestern Europe, Pyrenees included, 
year te■peraiures were Calling .ailao under O•C yearly durin.ii: 
the Chalkidikian period and around o.•-c durinJ the Aege.r,n, 
co■paired to the cliaatic conditions in saae periods in Northern 
Creece, vhe.re te■ perature;e wera reapeetivly about 4-C .and 8•C 
yarly. 

To our opinion, the.re is no evidence o( palaeoanthropoloiieal 
!ind■, in the Chalkidikian period Cor tha rest of Europe, due to 
the above :i.entioned hard cli•atie condition.s. Ho■inids, could 
expand northvarda, during the Elaeoehorian period, but ■ore 
probably ~Y the end o( Crenian ,-o.6S ■ .y.a_), vhen cli■ate 

beeaae ■ilder, giving rise to the Niddle Plei.st.:>cene European 
Archanthropinae. 
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CA YES, CONSERVATION AND CHILDREN 

FRANTZ, A. Perl 

1. INTRODUCTION 

Society's negative impact on the environment is becoming more 
evident every day. Before we can begin to combat this impact, we must 
convince people that the potenbal for long term ecological disaster 
outweighs the short term economic benefits of ignoring the environment. 
Thus, an important step in assuring the continued habitability of the 
planet is education. By leaching children to understand and respect the 
environment we can place environmental protection high among future 
priorities. By teacl!ing tllem about complex sysl9fflS w& can prepare them 
to grapple with the competing demands of political, economic, cultural an 
scientific concerns. 

For the last 8 years, with the help of the San Francisco Bay Chapter 
of the National Speleological Society, my husband and I have combined the 
natural enthusiasm of youth with our love of caving, to introduce children 
to the complexities of the environment, through a course titled lrlll2..h 
Deaths · S0e1unkino· The Science and fxoloration of Caves. This paper 
descnbes that course and how we ensure both the safety and the 
enthusiasm of our students. 

1.1 Backornuod 

(nip lhe Depths is taught under the auspices of lyceum of Santa 
Clara Valley, a private educational organization, founded to provide 
intellectual stimulation and cultural enrichment for children of above 
average intelligence. The existence of lyceum is a reflection of parent's 
dissatisfaction with the quality of education being provided through the 
public school system. lyceum presents a wide variety of seminars, in 
both the sciences and the arts, taught exclusively by volunteers. By 
drawing on the expertise of the community in this manner the children are 
exposed to subjects and ideas which are outside the normal scope of the 
school system. 

1.2 ~ 

The course consists of two major components; 3 hours in the 
classroom and a day of spelunking. After several years of experimentation 
we have concluded that the class should be limited lo 16 students, and 
that the caving should be done in groups of no more than 8 children. While 
the class has been designed lo children in the 5th grade (age 10), it could 
easily be adapted for other age groups. In fact, modified versions of this 
course have been used other groups, such as the Boy Scouts. 

2. COURSE OBJECTNES 

The immediate objectives of lnlo the Depths are deceptively simple; 
to impart a basic knowledge of caves and cave terminology; to expose 
children to the different branches of science involved in cave research; 
and lo provide children with a exciting and stimulating experience. 
However, behind these obvious objectives, there are some not so obvious 
ones. Foremost, is to expose the children to a complex system. Most 
elementary education neatly compartmentalizes knowledge. .la.tlL1lll! 
~ stresses the interrelatedness of many fields of knowledge. The 
cave is viewed as a system, not as its components. This emphasis on 
complexity and relationship is deliberate. Another less obvious objective 
is to imbue the children with a sense of respect for the beauty and wonder 
of nature. These less obvious objectives are obtained indirectly. The 
children study caves. Ecology is never presented as a subject unto itself, 
but is a underlying Iheme. By the end of the class, without even realizing 
it, the children have absorbed the message of preservation and protection. 

3 . COURSE DESCRIPTION 

3.1. lo the Class Room 

The lecture portion of the course is taught in two classes of 1 1/2 
hours each. Each class is divided among 3 subjects. A combination of 
inlerative presentations and hands on participation helps control the 
natural restlessness of 10 year olds. Much of the success of the course is 
derived from the use of a question and answer style of teaching. Rather 
than subject the children lo long lectures, they are are continuously 
presented with small bits of information and then asked questions. They 
are not expected to know the answers, but rather are encouraged to 
combine their knowledge with speculation to come up with possible 
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answers. Wrong answers are never ridiculed. All answers, right or wrong, 
are examined to develop the basic concepts being taught Throughout this 
process, the children are encouraged to ask questJon~ and make guesses. 

This active style of teaching involves the children more intimately 
in the learning and stimulates their thinking processes. There are 
however some potential problems which should be avoided. In most 
groups, a few children will attempt to dominate the proceedings. The 
instructors should be careful to give all of the children a chance, slowing 
down the speedy and encouraging the timid. This is one reason for the 
small class size. Another potential problem is over enthusiasm. Shouting 
and simultaneous responses can be controled with a simple request, or if 
that fails, by refusing to continue until order is restored. 

At the first class, each child is given a handout which provides an 
overview of the course. It includes a list of equipment which the child is 
expected to provide, a copy of the salety rules, a short glossary of 
speleological terms, and a phone number parents can contact with 
questions. Copies of this handout are available. 

3.11 An lntmduction to Caves 

The first half hour is a general introduction to caves. I start by 
finding out what the children already know or think they know. Have they 
been in any commercial caves? What were they like? What kinds of 
things are found in caves? I don't bother to correct mistakes, but I do keep 
them in mind so that I c;m correct them later. We then show a brief slide 
show, perhaps 30 to 40 slides. with a variety of caves, caving techniques, 
some underlying geology, a few cave animals, etc. After a brief 
introduction lo each slide, I start asking questions. What is that thing? 
Why does he have that rope around his waist? Whats funny abollt that 
fish? Usually some of the children come close to the right answer. If not, 
the answer is supplied. Misconceptions voiced during the first few 
minutes can also be cleared up at this time. Throughout this process, the 
children are encouraged lo ask questions, as well as answer them. 

3.12 Equipment 

Next comes a review of the equipment required for sale caving. I 
haul out my lull cave pack and ask the children lo guess what 1t contains. 
With slides they have just seen as a guide, the guesses tend to be pretty 
good. In response to each correct answer I extricate the object and 
discuss how to make a proper selection. Flashlight? The kids always 
laugh when It doesn't work. Why not? Dead batteries? No, they're fresh. 
Burnt out bulb? Out comes the spare parts kit Quick bulb change. Still 
doesn't work. Recheck the batteries. Oh, they're in backwards. Hey.why 
did I do that? And so the dialog continues. As the equipment emerges 
from the pack, It is passed around for the children lo examine. For this 
exercise I include both electric and carbide lamps. The drama of lighting a 
carbide, the smen of acetylene, and a single flame in a darkened room are 
all part of the experience. 

By the time we're finished, the children know that a cave pack 
should contain 2 spare sources of light (flashlight and candle), a water 
bottle (non-breakable), some food (non-<:rushable), matches (waterproof), 
and a garbage bag (for hypothermia). They know the pack should be rugged 
and not have a ridged frame. They have discussed clothing options (jeans, 
long sleeve shirt, lugged soled boots, and wool sweater). They are also 
aware that caving is not a sale as walking down the street Accidents can 
occur. Safety rules are therefore discussed. • Most important, the children 
kn~w that proper equipment and responsible behavior are essential for 
sale caving. 

The SFBC supplies the helmets and lights, bllt each child is expected 
to assemble a pack with the other equipment They are asked to bring this 
pack to the second class so that we can check for completeness and 
appropriateness. Having each child assume responsibility for some of 
their own equipment is an essential component of (ntg the Depths. 

3.13~ 

John Tinsley of the U.S. Geological Survey presents geology in the 
last hall hour of the first class. He covers the deposition of limestone. 
uplifting of land, the water table, the role of co2 in dissolving passage 

and subsequently in redepositing formations. In addition to limestone, he 



provides a brief overview of lava tubes, talus caves and littoral caves. 
Obviously, each topic is brief. The presentation is illustrated with slides 
and rock samples and related to familiar subjects. Water flow is 
discussed in terms of how many swimming.pools could be filled in an twJr. 
Fossil bearing samples, a cross section of a large stalagmhe, ano u,., 
application of dilute sulfuric acid illustrate the deposition. s:ruc:ure and 
dissolution of limestone. The stalagmite' came from a cave about :o be 
inundated by a reservoir. With luck, at least one child will ask, "How come 
you took the stalagmite when you say not to touch or take anythir.g?·. 
This launches a discussion of the tradeoffs between the colleC::on of 
scientific samples and preservation, and of the environmental side effects 
dams and reservoirs. 

3 .14 llil2lluJ:t 

The first hour of the second class is dedicated to biology. Victoria 
Johnson, a lecturer in biology and genetics at California State University 
at San Jose, emphasizes the adaptation of animals to the cave 
environment and the sensitivity of that environment. Using sl'des of a 
wide variety of animals, both terrestrial and cave dwelling, L~e children 
are asked lo identify the differences. Why would a cave crickets have long 
antennae? What are those funny ridges along the sides of the blir.d cave 
fish. Why doesn't the cave crayfish have eyes. Why does the bat? In 
addition to the slides, there are number of live animals and preserved 
samples for the children to observe. The cave fish finds the brine shrimp 
in his bowl even without eyes. The live terrestrial salamander 
demonstrates the need for a moist environment, unpolluted environment 
A skeleton shows the adaptation of hands into wings as children spread 
their fingers and compare their bones with those of the bat. A quick 
calculation of the Ions of insects eaten by a colony of bats each night 
shows the economic importance of this often unappreciated animal. 

3.15 Equipment Check 

During the second class, we always check the equipment which the 
children have assembled. With several cavers present the check takes no 
more than 15 minutes. Glass lined thermos bottles, oversize and 
overweight flashlights, and unprotected matches are among the common 
problems. Questions like ·what would happen if you dropped this?" and • 
·0o you really want to carry that all day?• help the children develop the 
ability to make informed decisions about their own equipment 

3.16 Safety and Conservation 

The last section of Into the Depths summarizes the safety and 
consar-,3rion themes which have occurred throughout the class. We review 
the safety rules for the spelunking session. In eight years of teac.~ing this 
class we have never had to remove a child for violating the rules, although 
on one occasion, we came close. · 

3.2. The Reid Trio 

Needless to say, for the children, the caving is the high point of the 
course. From the adult perspective, it is an opportunity to bridge the gap 
between the theoretical and the real. 

3.21 Adult to Child Ratio 

For each eight children, Lyceum always supplies 2 parents, to which 
we add at least four experienced cavers. This is about twice as many 
adults as we really need, but provides an extra margin of safety if any 
problems should arise. 

3.22 cave Selection 

We conduct this course in three very small caves, all within a 10 
minute walk of each other. These caves are not showplaces. rr.ey are 
small. The main passage of the longest is perhaps 500 feet rr.ey are 
simple, with no major side passages, making it impossible to loose 
anyone. They have no significant vertical exposure. And each is 
completely different The three offer walking passage, tight 5Gueezes, a 
mud crawl, a cobbled stream bed, a short chimney, and a variety of 
chambers, some with formations. Because they are near a ~e town, 
they see frequent traffic and are often littered and vandalized. This helps 
drive home the conservation message, and reduces the chance that -
ourselves will damage the caves. A single, somewhat larger cave would 
s81'\'• the same purpon, as long as it provides a similar variety of pa5$age 
and meets the criteria for safety. 
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3.33 Helmet and Ughts 

The hardest part of preparing for this class is rounding up enough 
helmets and lights. It is essential that each child be properly equipped. 
Although the caves are so simple that the local youth do them with 
flashlights and tennis shoes, it would be counter productive to talk about 
proper equipment, and then tell the children that they don't need it Our 
grotto has several helmets which it rents to beginners, and these are all 
pressed into service. It addition, we borrow helmets from our members, 
most of whom have a few spares. Helmets that do not adjust small enough 
can be modified with duct tape. Fold up a pad of tape, perhaps -a 1/4 inch 
thick and tape it to the headband. Several pads usually produce a snug fit, 
even for the smallest head. We use only electric lights, to prevent bums. 
These are also borrowed and are fitted with fresh cheap. batteries. I 
always obtain extra lamps because it is easier to replace a recalcitrant 
light than to fix it when dealing with eager, excited kids. II neccessary, 
the lamps can be secured on the helmets with duct tape also. 

3.24 Acljvitjes 

We proceed through the caves extremely slowly, stopping frequently. 
We star1 with Empire Cave because it is the easiest and typically take a 
hour to see its 500 ft. of passage. The cave has a flXed iron ladder, about 
20 feet long, at its entrance. After a lecture on three point suspension, 
the children descend one at a time. At the bottom we stop, tum off our 
lights and experience the twilight zone. Because it is close to a city, this 
cave is invariably littered with beer cans, bottles and other debris. Out 
come the garbage bags and by the end of the trip the cave is substantially 
cleaner and the children have the feeling of accomplishment from having 
done something worthwhile. At several points there are short dead end 
passages leading off the main passage. The longest of these is about 30 
feet, and the children are encouraged to explore them on their own. The 
largest room in Empire has the remnants of several draperies, high 
enough up to be out of reach. We compare these formations, noting 
different types of drip stone, and the damage that has been done. At the 
end of a mud crawl there is a circular chamber, with well developed 
rimstone dams. 

No cave trip is complete without total darkness, and to that 
experience we add total quiet. It is remarkably difficult for ten year olds 
to be truly still. As the children settle down, the slightest rustle of 
clothing becomes a thunder bolt, a cough becomes an explosion. It usually 
takes several minutes to get everyone concentrating on being still and 
quite. After about a minute of true silence I quietly ask the children what 
they can hear. Dripping water and wind are usually the only answers. I 
then ask who would like to light a candle. A chorus of •me! me!• results in 
the realization that since it is dark, nobody knows who "me· is. After 
naming somneone to light a single candle, we sit in its glow and discuss 
the problems of early explorers. 

On the way out we observe features which were missed on the way 
in; joints in the bed rock which have controlled the formation of passage; 
soot on the walls from an ill conceived camp fire; a light frosting of 
calcite over the soot in some places; additional animal life, etc. After a 
lireak for lunch, we spend about hall an hour in each of the other two 
caves. This provides an opportunity for belly crawls, tight squeezes and 
even a 6 ft. chimney For these, an experienced adult is s1ationed at each 
end to talk the children through. Inexperienced children sometimes 
become stuck or frighted in places where adult cavers slide right through. 

In addition to the caves we look at a sinkhole above the caves and a 
spring below them. Although the sinkhole is not impressive, it still 
illustrates one end of the hydrological system. The other end is a series 
at smatl springs. We approach these down a dry creekbed and wait for the 
children to notice tt.e appearance of water. Usually one does. II no~ we 
draw it to their attention. In this way, the caves are placed in contex1 
within a larger system. 

4. CQNCt \JSK)N 

A well integrated combination of classroom teaching and caving 
experience can introduce children to the wonders of cave exploring. By 
capitalizing on their natural spirit of adventure, we can give them a 
glimpse of the vast panorama of speleol.,gical activities and a sensitivity 
to environmental complexity. By using active learning techniques, we can 
develop their powers of observation and problem solving. In so doing we 
are helping to inspire the speleologist of tomorrow and to raise a 
generation which will come to adulthood knowing that the environment 
can no longer be taken for granted, but mus1 be protected and cherished. 

FRANTZ, A. Peri 
16345 Englewood Ave. 
Los Gatos , CA 95032, USA 



INTO nm DEPTHS - SPELUNKING 

nm SOENCE AND EXPLORATION OF CAVES 

Welcome to "The Science and Exploration of Caves-, a Lyceum Seminar. We 
hope that you will enjoy this seminar and find it informative. The information in 
this handout will help you participate safely in this seminar. Please read it before 
the next class. 

BASIC CAVING EQUlPMENT 

Every person entering a cave for any reason should carry (or wear) the following 
equipmenL We will provide the equipment marked with a star ("). If you already 
own some of the things that are ,:,at marked, we would like you to provide them. 
Please, 00 NOT go out and buy anything if you do not already own iL We will be 
able to loan most of it to yolL Please bring your equipment to the second class so 
that we can make sure it is appropriate. 

• 1. Hard Hat with a chin strap. 
2. Three sources of light 

• a. Ught to mount on helmet, either electric or carbide, with enough 
spare batteries or carbide for several hours more than the 
expected trip. 

b. Flashlight with fresh batteries. 
c. Candles & matches, chemical light, or second flashlight 

3. Small pack or large poclcets. Of you do not have a pack you can get 
dirty, bring your things to class in a paper bag. We will lend you a 
pack on the weekend. 

4- Drinking Water in a unbreakable container ( a pint is sufficient). 
• S. Lamp repair kit 

6. Boots with lug soles. (For our short trip, sturdy sneakers are 
aca,ptable). 

7. Sturdy gloves (garden gloves a.re great). 
8. High energy snack food (candy bar, dried fruit, granola bars, etc), 

wrapped in a waterproof container. 
9. Sturdy warm clothing which you can get very dirty and which may be ripped 

or tam. Jeans, t-,;hirts, sweatshirts and coveralls are all acceptable. An old 
Jacket or sweater is also neccessary. You may also want to take along a change 
of clothing in case you get very weL (You do not have to bring the clothing on 
Wednesday). 

BASIC CA YING RULES 

1. Never Cave alone. Four is an ideal siz.e for a caving group. 

2. Always tell someone where you are going and when you will be back. 

3. If you are a beginner, always go with experienced avers, and follow their 
instructions. 

4- Remember that the ave and the land it is on belong to someone. Leave all 
gates as you find them, and leave no litter or trash behind. Don't dump your 
carbide, it is toxic to animals. 

5. Always remember the aver's motto 

TAKE NOTHING BUT PICTURES 
LEA VE NOTHING BUT FOOTI'RINTS 

KILL NOTHING BUT m.!E 

6. Our special Lyceum Rule: ANYONE FOUND V ANDAUZING A CA VE IN 
A,.-.,Y FASHION WlLL LEAVE TiiE CAVE IMMEDIATELY AND WILL 00 NO 
MORE CAVING. . 

The instructors for this class are; 

Victoria Johnson 
I..ecturer, Biology and Genetics 
San Jose State University 
San Jose CA 

Peri & Bill Frantz 
Spelunkers 
Los Gatos, CA 
(408) 356-8506 

John Tmsley, PHD 
Geologist, USGS 
Menlo Park, CA 

Other people who may be helping are Bob Johnson, Michelle and Bob 
Richardsa,, Ken Miller, Darelt Hoyle, Dan Oardy, Ste-ve ... d Barbara Maso Ruble, 
'.\,lark Weiss, Erica Marcos, and other members of the San Francisco Bay Chapter of 
the National Speleological Society. 
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SEMINAR SO!EDULE 

Tues. c;>ct. 18 Introduction to Caving 
Cave Biology• What types of amimals live in aves and 

how do they survive the.re? 
Caving Equipment 
Caving Safety 

Thurs. Oct. 20 Types of Caves 

Sat Oct. 22 

or 
Sun. Oct. 23 

Cave Geology • Where are aves found and how do they 
form? 

Caving Techniques 
Cave Maps Of time permits) 

10:00 A.\.f to 4:00 PM Explore limestone and sea .:aves. 
(lhe return time is approximate. It is not unusur.' to 
be 1/2 hour or more late.) 

On Saturday and Sunday we will meet in the parking lot •t F,sher School. Bring 
your caving equipment, • sack lunch, and a change of clothes.) 

The limestone aves are along the Empire Grade Road, adjacent to the University 
of California, Santa Cruz. and the sea aves are near the lighthouse in Santa Cruz. 

For more information about Caves and Caving, cootact 

The National Speleological Society 
Cave Avenue 
Huntsville, AL 35810 

San Francisco Bay Chapter of the National Speleological Society 
P.O. BOX 2282 
Menlo Park, CA 94025 

Monthly meeting are held the 4th Tuesday of each month, except 
December, 8:00 PM• 10-.30PM 

Lucy Evar,s Natural Interpretive ~ter 
Embarcadero Rd 
Palo Alto CA 

GLOSSARY 

BACON RIND A ave formation, hanging like a curtain, which resembles a strip of 
bacon. 

BIOLOGJST 

CALCITE 

CARBIDE 

A scientist who studies animals. 

Crystal calcium carbonate. The most common ave mineral 

Calcium carbide, a man made mineral which generates acetylene 
gas for miners lamps, when mixed with water. 

CA VE PEARL A smooth oval of calcite, usually found in small pockets, and 
formed by continuous slow agitation. 

CHIMNEY 

COLUMN 

A narrow space between opposing walls, through which a aver 
moves, either horizontally or vertically, by applying pressure to 
opposite walls. 

A stalactite and • stalagmite which have joined to fonn a single 
formation. 

FLOWSTONE A cave formation formed in continuous sheets by water flowing 
over a. surface. 

FORMATION Any decorative feature in a ave. In limestone aves these are 
secondary deposits fanned after the original ave. 

GEOLOGIST A scientist who studies the earth. 

HELECTITE A deliate cave formation which twists and turrlS in all directions. 

HYDROLOGIST A scientist who studies the flow of water. 

ICE CAVES 

KARST 

Some ice aves fonn when water freezes in another type of cave. 
Others form by the melting of ice in a glacier. 

Terrain which contains caves. Usually applied to limestone areas 
with sinl<holes where streams drain underground. 



LAV A lUBE A cave formed in hot lava when it was flowing. 

LITTORAL CA VESA cave formed by the action of waves pounding on cliffs. 

PHREATIC CAVES A cave formed below the water table by standing water. 

RESURGENCE A place where an underground river retums to the suzhce as a 

SINKHOLE 

SHIE!.O 

spring. 

A depression in the land where the ceilin11 of a cave has collapsed, 
creating an opening to the surface. Many streams disappear into 
sinkholes and many cave entnnces are found in them. 

A formation a,nsisling of a flat plate growing from the wall, which 
may Mve draperies hanging from it. 

SODA STRAW A thin, hollow stacti~ which resembles a drinking straw. 

SPELEOLOGIST A scientist who studies caves. 

SPELEOLOGY The science and study of caves. 
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SPELLi"<l</SPELUNl<ER/SPELUN!CING 
All these tenns refer to exploring caves /or fun, al.so called sport 

caving. 

STALACTITE A cave formation which hangs down from the ceiling. (A stalactite 
is stuck light to the ceiling). 

STALAGMITE A cave formation which sticks up from the floor. (A stalagmite 
might reach the ceiling someday). 

TALUS CAVE A cave formed by the a,llapse of large bolders or blocks of rock into 
nurow slits or canyons. 

1ROPICAL KARST KMst formed in areas of high rainfa.11, a,nsisting of isolated 
mounds of limestone, sometimes hundreds of feet tall 

V AOOSE CA VE A cave formed above the water table by moving water. 

WATER TABLE The upper suzhce of the zone in the rock which is :.oturated 
with water. 



KARST IN THE NEDERLANDS 

DE SWART, Herman w. - VAN DER PAS, Jan-Paul 

98% of the Netherlands consists of pleistocene and holocene 
sediments: gravel , sand , clay and bog. A large part is formed 
by ••polders• or diked land. Io. t•,10 rather small areas ve find 
older rocks and even some k.arst: the area around Winterswijk , 
and the southern part of the province of Limburg. 

Near llinterswijk is a large triassic Muschelkalk limestone 
quarry. Here in 1942 an area of about SOO square meters of 
karren or lapies was discovered when the top soil of 
ple-istocene. cla.ys w&& ce:noved. Unfortunately this layer could 
not be presecved, because the limestone was quarried away. No 
limestone pavements "'ere ever discovered here again. 

In the most southern part of the Netherlands, the province of 
Limburg consists for a large part of cretaceous •marl•. 
( limestone in fact, for it contains sometimes only 2% of 
clay} It is rather soft and cso thereby be quarried away 
easily. That has beeo done since Rorr.an times, in large under
ground quarries. In this area these underground quarries are 
called •marl caves• - in fact a name two times vrong. The 
limestone was until very recently used, as stone blocks, for 
building purposes. in cement industry. and for •fertilizing• 
acid agricultural fields. In that way large underground 
systems were fanned, vith long rectangular passages. Where 
these galleries meet more or less large rooms arise. Pillars 
have to be left for the sake of support of the ceiling. The 
underground systems are rather comple:r.. The so called Sint 
Pieterberg caves are about 100 km in length, and in the 
entire area there are about 170 of these artifical caves, 
with a total length of 160 k:D. 
The caves are of importance: (l} since many centuries the 
caves were visited by all kind of people. These visitors left 
their pictures and te:r.ts , sometimes dated, on the va.lls. 
These markings novadays foe the object of thorough histori
cal investigation. (2] also for biospeleologis t s the caves 
form a large and interesting area of research. Although no 
troglobionts are found, large number of other cave dwelling 
animals can be studied. 

Holoceen 
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fig. l simplified gf!ological map of the Netherlands 
A • Winterswijk 
B • •marl• area of South Limburg 

..,,._,.u ... ....__ 
,...nu ..... ■ •u--. 

--. ... ~.--."'"""' 
_... ...... -----

fig. 2 part of Slot Pietersberg • caves • (so called Zonneberg system) 
shows very vel L the comple:r.ity of the underground quarries 
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For example, 12 out of 19 species of bats familiar in Holland 
roost or hibernate here in these artificial caves. For one 
reason because, like in • normal • caves, the climatic 
conditions here are very stable. (l) these underground areas 
form also a pleasant exercise and playground for the dutch 
cavers. 

In this limestone area natural k.arstphenomena can be seen: 
(1) •geological organ pipes ' : filled in karst pits, dollne, 
or sink holes, several tens of meters deep, and sometimes 
with a shown connection with the subterranean galleries. 
(21 on the surface we encounter dolines. {3} underground we 
find natural cave passages , sometimes partially filled in, 
and also accessible natural spaces, although not very large 
in diameter. The longest natural cave passage known at the 
moment, has a length of 70 meters. 
They are not 1,1ell studied until now, but probably they 
ociginated vhere a fault and a beddingplane met (through 
mixing corrossion, perhaps), and then mounted through 
repeatedly collapse of the ceiling. The flooc, through that, 
is always composed of a thick layer of loose, sand like, 
limestone particles. A so>lid floor is not yet found. 
The karst passages interconnect frequently with the artifical 
galleries, and that is the way they were discovered. Outside, 
in the open air, no signs of natural caves were found until 
now. 
There is al lot. of natural breakdovn in the underground 
qua.ccies.. this tn.U.e.t the w:ul.ecg..cau.nd qua..ccies in. soma p.l&ces 
very instable, and therefore dangerous. There is also a very 
real danger of getting lost in these complex systems. As a 
consequence it is difficult to get permission to enter them. 
Some safe parts bovever can be visited with a guide, like a 
show cave. 
The greatest threat to :.he underground systems hO\rlever, with 
all their biological, geological and historical values, are 
the limestone quarries. · 
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L'IMPORT ANCE DES ESP ACES SOUTERRAINS HISTORIQUES ET DE LEUR 
PROTECTION 

Sl:RIV ANEI:, Frantuek 

Les sp~l4olocues s'!ntAres~ent de plus en ?l~s gu.x es,~ces 

s:>•J~errain.s arti.ficiels. Ils le t'o:i.t ious l::i ;,:-essi 1n :ioto.::cent 

d 'une de~'l.nde publio\lc c·roissante. Les souterrains svec leu.rs 

e~tr~es ~?uchees !)Sr ·les 40?ulis ~ourauivent tl9ns 1·1~rlitf~ren

ce leur EY.!..st:ence "JuoliJe : ?US de :10.3breu.x .!=.!.fices de n:,s 

villes hiS~?ricues et c~:istituent une ~enace ?~r:lBnente p~ur 

l ~u:- s~cil!. ti. Ces sou;erT31ns ~ont aoUTent atfect•s .,ar de--s 

?r?cessus i~e:itiques 8 ceu.x du ~arst ou du ?Seudo-L3rst. Lea 

roches ~eres Qui eavirono.e~t le souterrain, ses ~ailles ~t 

ses etaie:Jents, soot sou.::lis '.ll.1% ;>h~noml!nes d • ~rosion. Il y a 

corrosion et ;:u.rtoia ;ie-.e erosion ;,ar les eaux cou.r:intes qui 

ae retugient souvent dans les creu.x et les cavit4a coJLC.e tla.ns 

les rrottea c3lc0ires . Le sontl9ge des cavit4s artit:cielles 

resle~ol.e d~nc 8 celui des ~h~no~enee karstiouea. Il est ni

cc<s3i:'9 de dtlblayer les .tloulia, de sutrre les covittla d<1ns 

les directions sup;,os~ea et de chercher lea entr4ea c~ndB.:lD4ea. 

To~t ceci dans le but de connaltre +'4tendue de la cavittl sou

terraine et de d4term1.ner les _effeta qu • elle peut svoir sur la 

aurt:Jce. 

De ~eu oue le contenu des gr,ttea co~?rend des trouvaillea 

paldontologi(!uea et arcQ.,fologiquea et que l 'on pcut, partant 

de la strat~graphia, juger de la aitt1.11tion -p914oe~ograt)lti.que 

dans le ;,as5' g,ologique, de ::ie::ie les tlboulea,ents d&M les sou

terrsiha bistoriquea oftrent une ill.unse ricbesae d • objets 

pr,cieu.x ;>0ur les historiena. Ce sont en pre21.er lieu ~a c4-

ram1que . ut1111:aire et ~tistique, le n~re, les tragm.ents 

d'~utila artisanaux et d'ar:11.ea, lea parties de vatementa et 

enfin ausai lea C10aies dont la valeur de· t4CLOignage eat sens 

pareille pour l'anthropologie. 

?art:lli. lea souterraina bistoriuea, on englooe aussi lea 

llinea dtlaaftectdea. La Bobe,ie et la lloravie soot des r4g!or;ia 

de vieilles traditiiona .::i.i.nierea. Dea centainea de ;,uita de 

~ea, de co~oira, de galeriea et de toutea sortea d#ouvra

gea .:liniers se sont cooserv6s. ll exiate d "anc: ennea !Di.nee 

d'or, d'argent, de ::liner~ia de fer et de cui,re et cie~e d8 ma

tieres DOG ~,ra1ea >01.lr 1'extrection par exe~ple de ?Urrea, 

de s3blea et ~eme de pierres pr,cieuaes. Pour beeucoup d'en

tre ellea, 11 n • est rien rest<! dana les archives. Pour r, plu

;>art 3.ana_uent les cartea illinierea et po•a presQue toutea, 11 

n'est pas ~saible d'avoir des donntlea gtlologiquea utilisablea. 

Le detrd d'ex?loi tation des gisecenta de ai.adraux Hait tr~• 

baa da.ns le paaa( bist_orique. Auaai 1 • entrtle dans des iainea 

non connuea et leur touille approfo~die eont-ellea un tllll.lent 

co:119Hmentaire trea u;,ort:int de la prosoect~on gtlologique 

co:D?lexa. c'est un fait non ntlgligeable que cea ,nnea occupent 

une place illlportsnte dans l'histoire tant de la g4ologie qua 

des ~nu:aenta h1stor1quea. Car lea souterrains hiatoriq_uea 
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son< aussi un t~~Oil!llage du niveau atteint dans le d4veloppe

~ent techniaue et se· rangent de ce .ta·1 t ;:aro.1 les =ionum.enta 

wticuea de la culture atat~rielle. 

il n .. , a p91S ce9endant que 1 "1.ntiret ?:Jal' lea travaux spf

ltlologiquea ~• la ?art des institutions ch3rgdea de la construc

tion et de la reC?~struction dea villea et des bBti~enta his

toriquea, tlventuelle~ent de la prospection g,ologique, 11· 7 a 

ausai l'intdret ::w~: rest, ?Br la Soci4ttl Tcbeque de aptlltlologie. 

Lea sp4cial1atea dea grottea en particulier se concentrent 

a1.1r lea souterratil.a biatoriquea partout oil 'lO lea tr-:,u'f'e en 

dar.ora dea r,g~,n.a karstiquea traditionnellea. Lea cavitda 

artif'iciellea s?uterrainea sont ;>our eux dee espacea ct'accea 

facile tant ;,our leurs 9ctiviUa oue !)Ollr 1 'entralne:Dent. La 

S?iliolo~ie coapte done avec lea SlUterrai.Qs historioaea et lea 

r:inge dens sa s!)here d'inttlret. 

n y a enc~re pl-Jsieurs oranches de la science et ;>lusieu.ra 

::ecte1.1rs de te_cbniouea appliqu,es aui a' occupent dea cavitt!a 

artificiellea con~ervtles du pasatl. Ce cont l a gtlologie du ea
t i.J.ent, lea Llinea, la ;,rls;,ection des ::1·.1tierea prem.ierea .s1.a.f

ralea, la s;,~ltWloeie, 1 "architectu.re, les Etudes bistorique_a 

de l"architectu.re et lea s~ina aux ;:iool1!2ents hist~riquee et 

en s4n~ral, t~us les trsvau.Z. d"etude et de construction out 

s"occupent des cn!llltiers, de l'infrastructure et de 1"~4na

ee~ent en turtace du territoire. Etant j~nn, que reg:ne dans 

cette s;,n.ere Wle gr&.nde confusion dens la ter:nnologie, con

dt.isant s~uv;nt a des malentendftl1~•-11von~enttl en· 1382 d 'uni

fier lea nations fonda:nentales ut111s4es dens ce do.:mine. On 

d4sirne ;:;.one sous le terme de souterrains historiques taus 11:a 

es?acea souterraina cr,~a par la main de l"bollm.e ■ des 4-

;>::>euea hiat.?riquea ?~sseea. On ~,nsidere oue la liJ:aite du 

oasse histo;ioue ;,ar rapport aux te.ii;,s ;>r4senta est, selon 

1"usage ~tabli, cara~ter1a,e per lea tech-iiouea ~~~uellea de 

c~euse~ent, -d·excsvotion et de construction avec 1"aide 

de ~chines et d 'engins de :u!c'l.llisatioo s i~plea, 3119 ;,ar la 

force hW291ne, ~r des ani.mau.x, eventuelle~ent .,ar 1'eau cou-

Les s,ut~rrains historiquea ainsi ddrinis·sont_ lita, du point 

~e vue du vocabul31.re, B la notion de-•1"archi ~P~ture hisiori

cue• r;ui eoglobe lea oflnst.ructiona en surface c,nserv4ea du 

pass,.~• par lear nature, les s~uterrains histor:cuea C?~pren

nent les cavi:da non seu.leaent dans les rochea uis 3uss1 dana 

les IIIUI'Si~lea, tlventuellement dans un milieu de rocbea i orti

tif par des au-a, o~ lea ""1ttlriaux de ""1ri1ll.•~•~~ constituent 

en rai t 1. itaie:,ent :iinier. 

De la l3r~e ~ de ty;,es de s~:.1-:errains t:istoricuea, 11 

est p~ssiOle de ~,tacher six ~rou~es Jien d4fi::.i~s~~les d"ou-

vrar-es: 



1. Lea ,uvrages !?! -.. t:,r.r:.iea -:le :iines et d'extraction 

2. Les s ·•.Jter!"ains <le v:lles , C91tec,:i:ea et cor:-1:!:>:-s !e 

.:.":>rteress es 

3 . Les s~•.Jterra ina des ch9tea'..1x-.:.-orts et C.e 'll"lisance 

4. Les te:ieures et c3ches c r e.Jsi~s !a~s 1~ r :,c 

5. L~s c:-y:,~es et 1 - s caves 

6. Les csvernes et ,""'rot~es art:.:·:c!.elles et le■ •s'3le ~e:-re:,e" . 

Lea vestiges du travail d 'extr3ction ;!es !Dinira..u: e-: le 

c:-euse=.ent oe galeries ao':.lterra!.::es 8 cet e!fet sont le type 

le ?l!Js r~ponc!u ::!e s,~terrains hist:>r!.ouea. En Tch,coslovaqule 

;>l.1s ;,:.irticul . ere::ent, ce travail a u.."\e lo:ague trad1t1oo. L• 

~~ita de ail4 Ka~1n! pr9s de la riviere E~zava tste =i~• ~e 

la ;,rih1st:>1r■ et servai t & ae ?rocurer '!es .nat~!"i!:llll ::our le■ 

~utils de 1 'ie:e de la ;,ierre . Selan 13 :'i::ali ~f, !.es :,..:.vnges 

: ,istoriouea :ii:1iers se d ivisent en :ilnes de .n1neraia et 

9utre■ que de J1inerai1 et en creu~e=,;enta a dea :'In■ s ;,~cialea 

,:,u j-,uent un t"r3ad r5le le~ galerie■ tech.."liouea et h'1dro

!Zrat>hir:u•• • 

CoQme exe~;,les de vieillea slne■ de .sinera11 , n~us ■v:>as 

~ 'anciennes galeriea du Moyen .&.!e , :\Ot~eot du DIie a1ec1e, 

auj,'1l'<l 'bu1 encore accessiblu d ana les bassias lllliers tradi

ti "noels. Ce sont en premier lieu Jihlan, 1Cutn4 Hora, J'dcb;;;r

aov , l'tibNla, JiloY4 et Stary Knia. ?l~siou.rs ~in•• bistoriquea 

enreg1atr4ea co::.we tellea et encore ■ccesaibl•• ae trJuvent 

Canales Monts ~,ta111.ter••· di.AS la FoNt di SllvkoT, da.na 

let 1onts dee G4anta et les Jeseniq. n'ar.ciell.D■s 21Da ■ont 

~ 
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1ncor1 tenuea en llvid■nce i Ada.2:>v , Bil■f , Bl.atnli, Ce-skj Kru

=l.ov, Deltnd, Hart~anice, Hor,ta:>vic■, ~ory ~•tky aot.1, ~ans 

lea :loots K•l;,erat:,, i. K•to71ce, ..!lltlnin, dans l es :,:Onts ::al-

1ovak4, 8 ?rfl~fice, Pisek , dens les ..:o:-.ts ~at1oorsk4 , 8 Rej!t1 jn1 

Ru:!olto•, Stra:C:>nic1, Su:lic:1 , Velhartic•, Vod.;any, et ailleura . 

?ara.1 les o.1.nea autres que de ~1..neraia, no-.:.s avJ::s c:,~e 

£:Xe.:iplei aot&!ll,.3ent les ca:--:--1er1s de sabl e des r.JIII• et XIX• 

s!.f:cles soua le ;,late•u. de Prosak i. P'rague 9. Ce ~:,::t ;1ea di

zs inea de kilo~etrea de couloirs enchevitria ■tl tn>is 4tages 

qui oat cud ::ial.ntea d1-ff'lculUa d&Jls las L-ui4es 60 et 70. 

Dea: aftai! s e~eota Oe terrain :>!1t endom.mag4 plus!.ea.:-s ~!li!ona 

.!es rues ~la !CrocL"lce et !lad Kudr:uttkou de sort• qu 'une partie 

:i ~ ebtre ellea o:it dU itr■ consol::!4es :,!lr dea .1:,ilBnges je b4:

ton. 

Un des e:r.e1iplea clasaiGu•s d '"J:.ivrage ~i..o.ier nyd~techn:cue 

est lJ gal erie de a udoU datant dea &Mi•• 1581 a 1584. Elle 

J1esur• ?lus d • un ~1lo2etre de long et cr,ise le a tacdre de la 

Y .... tava s:,us le plateau de Le tnli a Prague . Elle senait i al.1-

.:etiter lea j8ta d 'e■u attractlts du :ardln Renai!sanc• Jans 

!Saclmty 
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l:s 10::.eines royau.x. o'autre s gnle-ries e:i t'onction de conduc

t£~:s i;e•u ~nt ,t, construites au.x Xiiie et XVIIIe s1ec1ea 

;;u-de!~us de Mal , Str a.aa sur les 9entes <!e ?ettin, .1u-deasue 

du cloltre de Strahov et 1 pa~tir de Stfelovice en di:ection 

du Chiteau !!e Prague. 

Les s?uterrains de! villes, c9taCoabes et c,rridora de ~orteresses 

Des systE'i,ea de corrid::,rs avec .!es pieces et jes caves re

lii!es entre elles it~ient c,:utraits 1~j& au ~oye:1 Afl•• A pa:-t 

les es;,acea atten1=tnt aux foss,s des i'Jn:iations des :iaisona 

b:.irgeoisee et qui se distinguent par leu.rs ToU.tes r::,:,;liea, 

eea syst8:2es co:ipreMent .!es coul::,irs de comw.nication et f

ventuella~ent des cha~bres creus4s dans la roche ;~12.•ire. 

Ils s '4tendent· en giniral sous les centres urbains avec oar

f:,is des coul,1:s rediau.x se c!irigeant V.?rs lea f'or!.i!'ications 

de ls ville. Le out de ces syst8~es SJuterrains itait de di

tense et d 'utilisation pratique (par exe.n;,le des caves, des 

caches ou des. accE!s e:1x puits). ParQ.i lea villes p:>ssidant 

des syst8mes de souterrains bien dfvelopp4s, nous avons PlzeQ, 

arno, Jirkov, T8bor et Zaojmo. 11 ya des systemes assez vastea 

a Jihlava , ~ohelnice; Tel~, Stt!oro, Lito~ltice, natovy , Vy

sok, :.:Yt~, Kuta, Rora, ~avl!flrov Brod, Do~aflice, hutice, 

llnichov1ce ~res de Prague, lll.ad8 Boleslav, Olo:ouc et dans 

~l:.isieu.rs autres encore. Prague a· un system.e de soute!'=-ains 

\lD peu ~1rr,rent. Les-4difices du noyau bistorique 

coostruits sur le sable et le gravier de la plaine de la n tava 

ne ?er:::::J.ettaient pea de fonder et d'assurer des especea s~uter

reins. Le sous-soi s:>uvent inond4 4te1t plutOt hauss4 c~ntre 

1; sction de 1 'eau per des rem.blais. Lea 4di!1ces baroques .qui 

pridom.inent aujourd'hui ont done d9.Ds leurs caves les rez-d.e

chaussde des ~aisons gotbiques et r?QB.nes 3~t~rieu.:-es. n en 

est a1asi par exe~ple dens la V1e1lle-V1lle et 8 ~a14 strana. 

Un des types particuliers de souterraina sont les ,~uts des 

villes oU Cbeb peut servir d•exe~ple. 

Les ~~u~errains de torteresses ont it, divelo?pfs den~ la 

seconde :noitU du l.VIIIe siecle. Lea corridors sont or:lonnb 

suivant u..n certain sy~t8ma et traversen t des ouvrages 1e bri

ques de grande 4tendue. Ils servaient excl~sivement ides r1na 

de guerre. Tere :U'..n et surto•Jt J osetov sont de t e l s sy steJles. 

En systemes de for teresae oot 4t4 reconstruits le S?ilberk 

du !loyen Aire , le cbateau Vyhhred de Prague at certaines an

ciennes torti.ticatione de villes com.me par execple 8 Oloaouc. 

Les souterrains des cbSteau.x-torts et de plaisance 

La construction des espaces soaterrains sOus lea chiteaux

torts ~id.iivawc. s~us certaines ?laces tortit14es de la ~enais

sance et sous lea chBteau.x de ~lais5nce oaroo:.1ea dl!ico:J.l.ai t de 

la :,,ise en place des m.urailles des ;"ondations. Il .. s "a.git 

e~ F.,n4ral de cavit4s co:nme restes ies iossis des ~onja-

ti-:ins et. da...-,,s une ~oindre mesure , de corridor.s de co~!.ca

ti:>n creusis co:uie tel s. Ils dtaient or:!1na1re~ent ut111s4s 

co:i::1e glaci8res et coa.11e caves. Sporadique::ent se~le~ent il~ 

ont dt4 construits en tent qu"issues de secours. ~ans c;:rta.lns 

chiteaux, particuliere~ent si las condition.a naturelles s·y 

pr9tent, ces eatt,ces souterraias ont 4t4 creusds 11recte~ent 

tans les roches. Les cavemes ainsi creusdes sont relides a 
des constructions 8 ~urs ou en bois . Co:illle exemples Ce ca ty

pe 00u.& al/ons les c.hitea111 de Sl.o\l? et Svo~koT 8 ~e!kd. Lipa, 

Fryd!tejn, V9le~ov, Patez et :ln!bslc4 svitnieq dans le ?aredis 
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de 3::,he=.e. ?ar::ii les co~structions de chiti!aux 8 galeries sou

~e:-raines, le~ ;>l..is int~retsan!es sont la galer!e d 'eau du ruis

seau au ;,uits de Karl!tejn et les ~al'?ries e:1tre les ::,ast1ons 

1u cii.8 tea-.J de Sov inec. 

~n des exe~?les re~arcusbles ~e s,~te:-rsins historioues con

st~~!ts d~jB 8 1~,?ooue ro:nane et ~llant pg!' 1'a9ogfe du ~~~en 

Age ~us!:u .. a ·J.X :e:nps ::iodernes est le Ch8teau Ce ?ra~e. Il c,,c.

?!"en:! au =oi:u tr'.lis ftages de cry;,tes, de c::.a~bres 1 1e caves, 

1e ggleries souter:-aines I de cor:-idors et de ;r.ii ts 1 (lui df?as

sent 1 'aire 1u ch8teau lui-;:ieme. Ces s~:.iterrains ont eu de :nul

-:1;,1£s f:,:,.cti::,ns : o.rriv,e de 1 ;eau, ~v!lcu3tion des :,:-du.res, 

d,tense , ~i;>0ts et r4frigtlration. 

Les de~e1.J.res et caches creusies ~ans le :oc 

l.'n des ~,;?es ?:lrt1culiers :!eS s:,uterrains hist:>riques est 

c1:1stitult ;,ar les c3vit4a creusl1es da:1s les roches :nall4ablea 

8 des tins :!'habitation, d
1

exploitation fcono:nique ou comJie 

caches. La rd~ion du plateau crayeux de OOhiQe est i)&rticuliere

~ent 3~4-cuate ?Our ces ob~ect1£s. Da~s les rochers de gres 

nous t.:"~.Jvocs ;::-esClue 9srtout ::ies creu.x, des csvi tfs et des 

c, .:loirs. Solt !.s!ll,s I s:>i t en Proupes, ils ... serv'.lient c!e caves 
aux bati::l.ents 

..:.ais 3:Jssi de ;,iE!ces d 
1

habi tat ion. 

voisins at~e~aa.t aux ~arois des r~chers. Les fero.es, les cou-

11.ns et les chall!lieres jouxtant les :-ochers ,:en1a1ent ainsi 

le~r espace utile ~sis 3ussi haOitst::,nnel. Je ce t.y;,e est le 

:n:..li.:l I-,nrad .!e Tubof oU :>n s creus4 un tunnel C 'eau venant 

d e l I t!t3.ng et des cha.:.1ores ;,our di verses installations de m.ou

lin. ;:on loin de 1&· ~e tr~uve aussi les ~o:Jlin Hlu~ovsky ~o.nt 

s~:1t :-est4es seule..:ent ;>lusieurs cavitd:a dans les rochers avac 

.:es !'ecet:-es et des portails. 

De.as la rtlgion :le Kokofin, en aohe:ie centrale, no.1s t:-ou

v J:.s e.e:s bBtUents so...1t~rralos da .;:.e~e C:lMlctere ;lens lea llOQt:, 

Lulickf , 8 D~fin, au ? ~radis de aohe~e, da.ls les rochers ?ra

chovsk4, 8 Osta§ , a arou.a:.ov 1 dens les er.virons de Prague, i 

Sv1ta,.,-, ChMby et partout en ir,n,ral OU le sol s ·y prete. 

.\ c0t4 :le batim.ents souterrai..1.s ;,urecent utilitaires, 11 y a 

b.?3~co~p de c~s es;,aces souterrains co:ts ; rv4s r.~i a9p3~e.ment 

n; ,nt 9UC!.i..ne SiJ:n.ilication, co.:u:ie s .. ils avaient itt! creusds 
ls 

ds.ns 

niU h;:iaine. Le point cuuinaot de ce genre :i'ectiv:Us est 

le lieu !it "Kl9celka" (Rocher drst.:tl:int) ?res je Liblchov -

un systi=e !:>u~errain abritant des relie~s s~r les fables de 

Goethe. 

Les crv:,tes 

Les cry?tes sont jes cavit4s souterraines 8 carsct8re de ca

ves creusies d&.."lS les roches ou dans la terre. Elles ont ~'

cdrale~ent des aw.rs de pierres ou de brioues. Elles ae trou

vent d 'or-c!inai re sous des ~itices eccl4s1ast1ques . teur con

st~~ction ,tait habituelle~ent dict,e p3r les oesoins de le 

~ose des ~urs des ~ondations. Ce n'est que sec,:1Jaire~ent 

cu·elles ~~t ~t4 ut.ilis,es co::i:e s~pult~~es j~ns les cas oU 

elles n • ,talent pas C:>:'i.strui tes directe:J.ent co::i.:ie de~ to~bes. 

Les cryptes .!evaient itre, ?u.rtout du ~,int de vue de la !)rotec

t!.on des fji!'ices, bien a:sdchdes :>Br 4v~cuati;n des eeux et 

gfr,es c~ntre l 'hu.:aL!i t, du sol. C • e~ t !.a. ~rinci;:>3le raison 

;>o:.ircuoi p:-!l~ic•Jecent toutes les cryptes, si oien construites, 

:>f'f'rent .:!es con:H tions 1:!dales ou ?rocessus de :J.0.11ification 

c~i exi~e 1·ass~chement jes j~~o~illes • mo~telles 



avec 1 "acti::>n ;>e:-allE!le d "un coursnt d 'air ;,er:ia~ent ;,rovo

r.uant 1'~xyj3tion. 

A P::-a~e, !es liglises oui ont les ;,l,.;_s v-;istes s:.-ste.:?.es de 

cr:,;,:es so:tt celles de la Vierge :::irie, :--.1e ies Car:i.l:il! tes, et 

de St.X!colas 8 ~314 Strana, de la VierF,e ~a::-ie !e S::--3~ov, de 

St.J:icc:.ies C?t :!e St.?ran~ois Jans !.a "lie!.lle-V!.lle et ~l·.1::ieurs 

eutres. !l :: a 9ussi de V3stes cryptes S.):1S les 'tl!ses 8 Js

lllonnl:i v ?odje~t~di, 9 3ene!ov nad Ploufnici, 3 Se~lec, Q £4-

L .• va, 9 ?of'ifi nad Sti:t:.JVOu, a St.Jean ;,od S:C..lo:.i, 9 -=~L,:ik, 

8 Xuks, .i Kl.9Ster u :Zovt! dystt-ice, 9 Kolin, ".l .:'l~::t!-, ~ :ie;:

~ice, B ?.latovy, 8 Kladru~, 8 ~ichov ?rE!s ~e ~~=~3~skd Uz.ni, 

8 Kralovice dens la rdgion de Plzen. ~e ero-n=es C:-Y?~es se 

tr?..1vent sous les lial!.ses de 3...-no oU la "J-lo;.s c?:--"'!.ue est la 

c:-··pte jes Ca;,ucins, et sous l'?s dglises :!e ::~1..::iy, ::.>le§ov, 

.:i..:lo;jov, O;>Bva, dl'.ldov u Su:;;i;>erka, n;L'li .:L~e!:Jv, ?-os~te!ov, etc. 

Le~ cever::.e!'. ;1;:-ti!'icielles , les vrottes et les !91'? terrene 

Ce genre Je s~~terrains, eventuelle~e~t ~e c?~structi?ns his

t,ricues _cuand elles ~ant situdea au-1essus da !errai.n, tont 

?8r~ie des ~e~ues for~es oBties dens l 'intention ~e ~i€Qaler 

c!es cflvernes n·:!tu:-elles ~u des "JUvrages Jli..niers. Leur a:,parition 

est 1~4e- chez nous 3 la ~~ntde Je la Re~aiss~nce. Elles ~:-o

vie:inent d 
1
!talie €-t sont en : .. ait des 1Ji tati:ms antiouisantes 

.!e 1 ' :?rc:1!. tect.lre orne.ne:1.tele, :!e 1 ~ 4:,~o'..le ::-:>=-aine. h:idis 

o:J.e les fr~t tes 1 !aliennes sont jes cav~rn~s a::--:!..:"!.c!.elles in

~4:ie::dantes ou:i f-:,nt 1 "ornem.ent :!es j 'l!'·J!.:1s 1es ct.S!.eaux .:e 

?l~i~a..;ce ou co~~letent des ~jifices cul~uel~ (:,=bes, c::-~ta-

9.:-chitect:.&1"3!.es re!.ides aux cJ:istructions t.:.st::,:-ic;uea. m es 

~ont situ4es tans l~s _!'ez-de-cheussee ~u les? ~~ies so~ter

roines des ;>3la1s ouvertes sur les jard.:..ns. L-:s !..::t4rieu.rs 

C.• c .: s ;ie-...x types ;Jc covcr!les ort1:."iciel1es ::ont .:les iJiita

ti:,ns de =.!.l!.eux nat.1.:-els oU se ~ro:.avent jes ;,ar::>is ~:ir.stioues, 

.!es revi! t.e.:ients en forJI.e de :-oci:-:rs et ·di•;erses scul~tl.1.!"es 
.ine . 

.:, :,~::.::ct · i .:~ressi::,n ra_·_fin~e. !>es q:iclc-ues c >::st::-.1c~: :,ns ro-

J:,l;r.,1enr..es ~e 19. f!n du XVIe s1ec!.e s ·est c:o::.:5er-.-;fo une ~elle 
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-ue. Des eY.e.:i;>les :1~gn1.:."1 ues :!e ce g:en:-e sont i.t:s .... r:,ttes ar

t:.~·1Cielles c:,r.strtJites .!a~: 1-:- .::."..lr d "cnc2i:1!e d..1 j:i~in 

'r"l!.le:1stein .:t la -rotte 1 !:llienne :,rn4e ,; ~une fonta!.ne et 

Ce stala3~ites art!ficiels 3 cOt, de la· 

·:,· -~i~nstein. ?2:r:.11. les ~:-ottes ital.!.enn'2s !u cr.O~c-aJ ~e ::r:>

~~:-i.t, :..::.e o dt, a.::.4nagie e~ .:ii:ie .! 
1 

'lr':'~:1 ~ s-::,1 :.sl!e. Les sale 

~errene cui sont des tra~sit!..ons ent~~ l1s !nt~ricu:-s ~es ?B-

s~lit~!..res e! 4voouent l'B.:Jji3nce des i5?3Ces SlJte~:-9!..ns , 

se r ~t:- ·:.ive~t ~ans oceuco'.lp d "9:-c:i:. ~ec~:J:-es o:?:--,,..ues , :>:lr exe::i-

:!e Sta:-.- Kest~any, ~es~~ :<ru.:il:>v, Li~oc:-:.o•,1ice, ?l~!.k:>vice, 

Klti§terec nae ·::>h~i, Valfi 5y!ice, don Re?:>s, Kuks, L-2.inice 

et 8 Pr9g-.1e 8 Gr4°oovka. !>ans une forlle naturelle brute a dt4 

c::,ns~:-'.li te vers !.9 :·1:1. .!u A"VIIIe s1ec1e une caverne t:.1."Ulel 

sur u..~e i~itation ~e ::-iviere s::,uterraine au j3rdin du ch&teeu 

de Veltrusy. 

~ne =es for~es des f:---:>ttes ar~!..~tc~elles de c~9tea~x 1e 

::,lais:J:1ce s::,~t les !.n~~r!e..l!'s cul t'.lels ~vo-:uant l 1-:?~pi:c!t de 

, rottes co.::.-=e ~"i:" e :<e.:iple 9 1 "~~lise de ...:'.lrie-:ie:.<?lai:te ;>:-es 

:e :.:t.i~ek, .l le chapelle :~e ~t.:Slie aa p3rc 1/ojan ~e ?~_c.,ue, 

Jan~ les drlises Je J~:-o~~tice, Chebatovice, 2ivon~At, etc. 

Les s~~;~~:"ai~s r.1~t:J=iq~es e~glooant 3ussi bien les a~ciens 

lUVrages de ~ines dans des m:lieux rocheu oue les oBticents 

arc:~i tecturau.x B;>?artie:inent aux ;>r~kieu.x sptki~ens J.1.1 ?atr1-

seulement 

:><>~r ·~=-~t~ger e~ ass~rer la stabilit4 des ,difices ~3is aussi 

d:.t ;)"J:_nt Ce ·1ue 1.es soins :Jax .=.~:iu..:Jeni.s historiques. ?lusieurs 

l'on pe~t ~=-is-nter au ~~olic, co::uie en t,~:Jignent ?~r exe~~le 

les ~~..iterrains tres visit~s !es v!!les ~e TSb:,r et ~e Znojoo, 

l~s cevernes ~:"ti!!cielles de Rudec, les ~ines de Kutn, Hora 

e! le! s~~te:"raL,s de !lutice. 



EVIDENCE OF HYDROLOGICAL SIGNIFICANCE OF EPIKARSTIC ZONE 
FROM STUDY OF OXIGEN ISOTOPE COMPOSITION OF WATER, 
ARABICA MASSIF, WESTERN CAUCASUS 

KLIMCHOUJ::, Al exander - JABLOXOVA, Na.talla 

ABSTRACT, This paper stresses out the important hydrogeologic 

and morphogenetic role ot the epikarstic (subsurtace,subcutaneous) 

zone of the autogenic karat maseivee. The di:fterenoee in permea
bil.1 ty and hydraulic conductivity between the epikarstic zone and 

underlying block zone compose an important percolation threshould 

in the top ot the non-saturated zone. 

This threahould determines important hydrogeologic and morpho

genet:1c consequences. Water storage occurs in the epikarstic zone 
and leakage from this store focuses along the main fissures main

taining the base ahatt tlow. The model is described of evolution 

of the potholes and related forms under such circumstencos. 
In the Arabica massif the epikarstic zons and water-absorbing 

apparatus is restored atter llunn glaciation. The study ot o:d.gen 

isotope composition ot waters shows a signiticant retaining of 

the precipitation in the epiltarstic aquifer which acts as a !low 

regulator. 

1 • l!ITRODUCTIOII 

During last 10 years it was shown the eno:naous importance of 

the 1.mmediate subsurface zone in hydrogeologic and morphogenetic 

processes in karat mass:l.ves nth autogenic recharge.Several works 

were specialy devoted to this topic (Drogue, 1980;Gunn, 1983;Xl..1JD

choull: et al., 1979, 1981 ;Kl.iJllchoull:, 1987;Willlams, 1983). 

The term of "subcutaneous" and "epi.karetic" are also used for 
thi.s zone. In this paper we shall use the tem of "ep1karst1c• 
zone. 

The conceptioo about the role ot the epiltarstic zone is not 

yet wide spreaded but it is of fundamental importance in karst 

hydrogeology and geomorfology. Some evidence■ ot this are presen

ted in this paper w1 th related discussion. 

2. PRIIICIPAL l'R.lTllRBS OP KPiliRSTIC ZOIIB. 

PIRST PERCOLATIOII TIIRES!IOLD. 

The epikarstic zone is located the top ot the karat rock 

mase,i.mmediate under surface or soil cover, and has an average 
depth ranging from 1 to 10 m, This zone is directly attected by 

cliJllatilogic !actors,by processes o! weathering. This is why the 

epiltarstic zone is highly Ussured and karstitiatsd. Very high 

pe:naeabil.1 ty and hydraulic conductivity is characteristic tor this 

zone. Duty to high absorbing abil.1 ty of rock surface in the bare 

karat this zone takes a diffuse recharge from precipitation, 

Beneath the epiltarstic zone the main non-saturated karat rock 

mass is located which is much more randomly fractured and divided 

by main fissures into large blocks. So,we shall use the name of 

"block" zone !or the rock mass located beneath the ep:!.lcarstic 

zone. Hydraulic conductivity in the block zone is much more ani
sotropic and heterogeneous in area 

th
eni t is in the epikarstic 

zone. High vertical water conductivity is determined by large 

fissures. So,downward rapid water percolation is localized along 
such large fissures. 

A significant ditterence• ot stnicture and hydraulic conduc

tivity between the epikarstic zone and underlying block zone 

compose an important percolation threshold in the top of the 

non-saturated zone. This threehould causes the particular 
hydrogeologic and morphogenetic processes and this is the main 

point. 

The follo-.:1.ng features are characterize4 tor the epikarstic 

zone: 
1) it represent& a aigni!icant reaervo:ir the -ter is stored in 

which because of di!!erence in hydraulic conductivity between epi-

?:::2~:.3 : d pa6ore n0A4epKHJTa .5;:~n I'itl{poreom:riltiec::3.ll li 

~~p~orBaeruqecxaR ponb anm<apcro:10~ ao!W (npilno:ae?E.:c~ao~) 
nrorette:i:c i.apcro»lilC 11acc11B0B . P;3;iaq11fi a n9osau:euocru a ;;o::o

n;>o:aoAa!.:octa -::.e~JU 3DHKapcT0B0~ a.:,ao:! il tH1ae:1ea.a=e:! 6.10~:o:ao!l 
3oaoa o6pa3yDT Ba1U111ll 4J1tlll,Tpali,11oa,E1~ nopor B ;;e;::ae1 ,acr~ 3oa;; 

aapau,1rn . 
3ror nopor onpei1enHeT cyQecraeaa;;e rlll!poreon0N'lec;:ae a i:op

~oreHeruqacRue cneACTBHH. B an11Ka9cro»o2 aoae u?0acxc;;a~ '13¥-0D.lie
a~e aol(,norop11e 3are11 cpaCiarllBaDrcH B a~o:ene:c:.a:i.yD Ci;io,:oayil 3DaJ 

co rnaaliilll rpe:::aaa11 , 06ecne11.11BaH Ciaaoa11.l il3XTfil.~ CTDK. Cn;:caB3 

110;:iem. 3i!0JIJ)li,I!;\ caxT II CBllS3Bllll:< ;opu ii T31<ll X ycnoaunX. 
ila :.:accaJle ,1paCi111<a an11KapcroesH 3063 il ll0,li0r.or110:;clll;ui:\ arrnapu 

Kapcra Citlnu aoccraH0B11e1W nocne aup11cRoro one;ie3eauH. ~3yqeaue 

330T0llll0ro C0C\'3B8 Kllcnopo)la B0JI D0Y.83b"B8eT Jeaque,n,a,u Jaztep:;:ey 

0C81(K0B B aru11<apCT0B0II B0)!0HDCB0II rop1130HTe, K0T0p!i~ ~e:icrsyer 3 

KaqecTBe perynHT0pa CT0Ka. 

karstic and underlying zonas. 
2) tha water tlow 1<i thin the epiltarstic zone has a aignHicant 

lateral component toward the nearest large and deep fissures. 

3) 1n1 tialy diftuse water tlow is transfo:naed into 11Uch more 
local1ze4 ahatt flow pasaing over above mentioned threshould. 

4) being able to store water after rsi.ntalls the epiltarstic 

zons plays a Tar:J important regulative role maintailling the water 

inflow to the large fissures (ahatts) and,eventnaly,to the spring 

discharge. 

J. IIORPHOGl!IIBTIC SIGIIIPICAJICII 

These b;ydrogeologic features cause the important morphogenatic 

consequences. Ulllams ( 1983) has suggested the model of tha evo
lution of the solution sinkholes based on the above mentioned 
features, In our ,rorks (llimchoull: et al., 1979; 1981 ;D.iJDchoull:, 1987) 

these features have also been examined and the model has been sug

gested ot evolution of the karat potholes and related to:nas such 

as karren fields and sinkholes (Pigure 1), 
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field diffuse bnliltrotion 

shaft flow - , 

Pigure 1. Evolution or the potholes and related fo:nas 

under specific processes in the epikaratlc zone. 
~,B,C,D - stages of development (see tert). 

(Kl.iJllohoull: et al.,1979,1981). 



Ini tialy ,potholes develop es subsurface fo:nns having no open 
entrsncee (?igure 1 ,A). The main fissure takes e loce.l.ized water 
in.flow not t':-oe1 the surface but from the base of the epikaratic 

zone so that the pothole can be formed up w1 thout open entrance 
(Figure 1,B). Then e breakdown occurs of the disconnected maee 

on the top or the pothole (Pigure 1,C) end development o! the 
sinkhole begins 1'hat is prepared by active corrosion within 11-

mi ts or the depression cone in the epi.karetic 1'ater table (Pig.1D). 

4. HYDROGEOLOGIC SIGNIPICA!lCB: EVID3~CB !'ROM 

ARABICA IJJ.SSIF 

Storage capacity or the epikaretic zone and presence o! the 
perched epikarstic aqui!er is very important no" regulator ot 
the karat system. This aspect have been considered in the above 
mentioned 1'orks end also in the papers by .Sacalowicz et.al. ( 1974), 

Drogue(1980) ,Gunn( 198)) ,Mengin (1976). Rece,it study in the Arabi

ca messif,Western Caucasus, gave us new evidence ot hydrogeologic 
signi!icence or the epikaretic zone. 

The Arabica maaat.! represents more complicated case then other 
massive a rl th nomal. karat surfaces. 'l'he development of the karat 

landscape was strongly a!!ected here by the Plejetocene glaciat
ion. Mature watel'-abeorbing apparatus or the karat including the 

epikaretic zone 1'as scored by e:mration end karat- glacial land
scape was formed there. During the Post- Wiirm time the restorati

on is proceeding or the epikarstic zone end eur!ace karst lend
!orme. Now the epikaretic zone is evident morphologically in the 

moat naked areas and has e visible thickness up to !ew meters . 
The study or oxl.gen isotope composition or precipitation end 

ehatt !low hae proved that the ne1' epikaretic zone is 1'ell- enough 

formed to play a distinctive rol e as a water store reservoir and 

!lo" regulator. 
The samples "•re taken at A~et during two years !rom local 

snow stores in the recharge area ot the Kujbyshevsk:eja shatt,at 
the altitude o! about 2200 m a.s.l. , !rom local precipitation at 

the same altitude,end also !rom shatt now in the 4 depth pointe 

!rom -150 m up to -900 m (Figura 2) . 

Pigure 2. Isotope composition (b 
18

0,%. <-----------------------,•1!.;,,. 
of the raintalls , snow meltwatera , 

eha!t !lo" end spring disc barge 

in the Arsbica msesi ! 
(A=st, 1984-1985), 

Isotope composition ( 6 180) o! snow (5 samples) shows nearly 

no variations; mean value is -12. °"-. Local presipitations (6 sam

ples) ~spl ays a considerable variations 1n isotope composition 

"1th6 0 range !rom -4.J up to -7.6~. Mean value is -5.71'.. 
'l'he eha!t !lo" (6 samples) has no variations end demonetrates 
the value of - 12 . o,c. ,the same as a snow meltwater .. It is neither 

depends from depth nor from time,rain. eventa or now reg:Lme. 
Isotope composition o! the spring discharge water (6 samples) 

has small variations 6 180 Within -10.2 • -11 •°"• end mean value 
or -10.4~. So !er as isotope exchange is very negligible on the 

way o! the !low in the masei! the more heavy composition or the 
discharge water then or the shatt !low may display additional re
charge from the lower catchment areaa. 

'l'he most interesting !eature was clearly observed that the 

strong rsin!alls With compare ti vely heavy isotope compoei tion 

caused a flood responces in the shaft flow, but there were no 8ll7 
associated variations in the isotope composition or the eha!t 
no ... 

So, we can conclude first that the isotope compos:1 ti.on of the 
eha!t !low is very stable and corresponds With the composition 

of snow meltwater. In fact, at August the recharge from snow 
mel bater is very negligible but it is quite significant during 

the late Spring - early Summer. 'l'he main recharge at A~st actu
ally occurs !rom 1n!1l tration o! rain precipi ta ti one. 

So, we can conclude second that the flood impulses caused by 

the rainfalls at Au.gust consist or "old" snow mel twater previ.oue-
l.y stored into the epilcarstic reserroir. These !loode are not main

tained by the current in!iltration or the rein water. In!iltration 

!rom the rain!alls causes only en u,pulse wave !arcing out the "old" 
water store from the epikarstic zone. The same evidence was shown 
by Bacalowic= et al.(1974) !ram the ~renees' masei!. 

The principal conclution is that the isotopic data has shown 
a hydrogeologic signi!icence or the epikarstic zone which acts as 
a water store and karat !low regulator. 
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Thie zone in the Arsbica maesi! 1'as qUite well-!ormed during 
the poet-glacial time. 
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GENESIS OF CARBON DIOXIDE OF AIR IN UKRAINIAN CA YES 

J::LtMCHOUJ::, Alexander - JABLOJ::OVA, Natalia 

ABSTRACT: About 700 1:1easureaents of air c-as co■posi tion 
have been carried out in the caves of the Ukraine and Cri■ea. 
These data show high CO2 content in the cave at■ospbere. Dif
ferent sources are refferd usialy as possible for CO2 supply. 
It is shown in this paper that study of carbon isotope co■po
sition can be an useful tool f or deter■ining o f senesis of CO2 
in the cave air . 

It is di scovered that CO2 in the Bucovinian c aves is produ
ced in the Neogenic aquifgr by oxidation of ■ethane •hicb co■es 
fro■ underlying thi.:kness. Carbon of such CO2 is isotopically 
lisht en. In the Podolian caves CO2 produces by deco■position of 
organic matter. CO2 in the Krasnaya Cave i n the Cri■ea co■es 
fro■ th• coil cov•r and also produce s by d■co■position of orga
nic ■attar. Deep orisin o( CO2 i5 not confir■ed in an:, case. 

l. lNTRODUCTION,POSSIBLE 60~11CES OF CO2 IN CAVE AIR 

It is known that different processes can be responsible for 
high content of the carbon dioxide in the cave air CEk.Gewelet. 
198S;Ja■es.1977 .and others) . Carbon dioxide can co■e into cave 
at■osphere fro■ the coil where produced. with air flow or with 
wat e r seepage through fissures . Also carbon dioz.ide can be pro
duced jus t in the cave by deco■posi tion of present organic ■al
ter. These two aources of CO2 are reffered ■ost frequently in 
the discussions of carbon dioxide cenesis in the caves. 

Besides the carbon dioxide can be generated b:r other reac
t ions and also can co■e fro■ the earth depth alone the faults. 
It is i■portant and int resting in the certain case studi•~ to 
reveal the ac tual sources of the carbon dio&ide and their rela
tive sicni ficanc■ • 

So■e conclusions on the CO2 genesi s can be done by analysis 
of the content variability. But. taking into account of co■plex
ness and uncertainity of relations between different active fac
tors.it is quite seldo■ the clear cone lusions can be done only 
us inc such kind of analysis. 

The study of isotope co■position of the carbon can provide · 
useful data in so lving ot the CO2 genesis proble■. 

2.STUDIED CAVES AND REGIONS 

About 700 ■easure■ents of the CO2 content have been car
rie d out in the Ukrainian caves durinc last 10 years,princi
paly "in the gypsu■ caves or the Western Ukraine and also in 
the caves of the Cri■ea Mountains. Spatial distribution end 
te■poral variability of the CO2 content have been studied in 
relation with cave aorpholo.-y and different active factors 
such as cli■atic conditions.air flow circulation.water perco
lation.stree•s and so on. So■• results or this stud:, have 
bee n reported in the several papers (Kli■chouk et al .1981. 
1984 l. 

In the Western Ukraine the studied caves are developed 
in the Neocenic g7psu■ strata and locaie d in differe nt geo
losical and hydroceological settings (Kli■cboult I. Andrejcbo
uk.19861. In the Podol 'sky subresion ■ost of the larse ■a.ze 
caves are situated such as Optiaistichesltaya,OzernaJ'a.Kris
tal •oaya,Atlantida and others. The gypsua strata is dis•e■-
bered and drained here by erosional network (or a •hole 
thiclr.neS's. So, the CTPS-U■ strata is aerated and vadose con
ditions prevails. 

ln the Bukovinslty subregion the g7psua strata is dissec
ted and drained by the e rosional network onl:r for a part of 
the whole thickness or is not dissec t e d at all. So, the wa
ter table conditions or phreatic aquifer in the upsua stra
ta are prevailing settincs or ■odern karst develop■ent in 
th• Bukovinsky subresion. The Zolusbka Cave with ■ore than 
80 ka ■apped passages represens the water table conditions. 
This cave beca■e beins accessible duty to S7psu■ cuarry and 
water wi tbdrawal . 

There are significant differences in the air cas co■posi
tion between caves or the Podol "sky and Buk.ovinslty subredions 
lTable 11 . 

~early 300 analysis in the different caves or the Podol '
sky region s how the averace CO2 content or 0.411. 

In the Zolusbka Cave in the Bukovinsky subrecion the car
bon dio:.:ide content is ■uch bicher: an averace content fro■ 
l-l6 ■easure■ent..s is of l.23X. A ■axi■al value or -l . -l3lt •as 
■ea sured here. 

In both subrecions a clear seasonal variability is obser
ved with ae:ti■al content of CO2 by •inte r and ■ini■al content 
by su■■er. It is quite opposite to what is usialy reffered 
for CO2 variability in caves of other recions. 

ln the Cri■ean Wountans the cave a ir cas co■posi tion have 
been studied ■ainly in the Krasnaya Cave (Red Cave). This 
cave with total length of 14 k■ is developed in the liaestone 
■assif and has th■ nearest ■...lltilevelled series with several 
entrances and farest linear series with large undercround 
river. li~ aeasure■ents bo.ve been carried out in this cave. 
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P£3DL(£: Eonee 700 1DwepeH1Dl ra3oaoro cocTaBa BO:JJtYXa.m,oae
JleRRte B nemepax 3anaAHofl YKPamtbl B KpblUa. OOKa3WB.aD'r DOBblDE!'H
ROe B Pa31DNHOB c-reneHR co.u.ep&alflile CO2 . B JIHTeparjj)e OObNRO 
OTUe'laDTCR Pa3J'Dlt0lble B03IIOZH.we BCTOtlRHJCH OOCT"JU.,"teHBR CO2 B aT
woc:t,epy oemep. B CTaTbe 001<338.HO. l.fTO e~KTKBm.M MeTOAOM BblR>
neHHR reHe3BCa CO2 MOUT own. R3y,.leHBe B:JOTODHOro COCTaBa yrne-

POAa. • 
YCTaHOBneeo. q-ro B30blT04Hasl JtBYOl<HCb yrnepo;ia B oemepax 5YKO

BBBbf oOpa3yeTCR B ueoreHOBOU BOJlOHOCHON ropa:30HTe .rJtaBHbM o6pa-
30W . 3a C4eT OKKCneHBSI OOCTYilaDQeTO CHB:3Y MeTa.Ha. 'Jrnepo.a, TaKOrO 
CO2 RBJUleTCR H:JOTOD.30 oOnertieHHbal. B neaiepax OOAOJIBB CO2 06Pa3Y
eTCR 3a cqeT pa:uroaeH.BR opraH1D<B. B KpacHolil. nemepe Kpwwa CO2 o:pa
aeocHTCR OT DOCCBeHBOrO cnoR. a B 6JIB:ZHeH qacTa oOpa3yeTCR 33 cqeT 

pa:,nozeHllR opraJ13XB. rnyOKHHOe npoBcxoz.a.eHBe CO2 ae no,irnaep-.n,aeT
cR KIi B OJtBOW c,ryqae. 

The average CO2 content is of 0 . 19S. in the hearest series 
and O.Zilt in the farest series. For the whole cave an a ve
rage CO2 content is 0.21X. There is a clear seasonal varia
bility in the nearest series with a ■axi■al content by su■-
■er and ■ini■al - by winte r. In the rarest s-♦ries seasonal 
variability is not dis played. 

Table 1 . CO2 CONYENT IN TIIE CAVE AIR 

Region : Hu■ber of Wean CO2 con t e nt. vol. X 
: ■easure•. whole J'•ar:su-er:winter 

PODOLIA 
l caves: Opti■ist i
ebesk.a:,a. Kristal•
naya, Wl:ynk.i. A tlan
t ida. otc;. J 

BllltOVINA 
(Zolushka Cavel 

CRlllEA 
Krasnaya Cave: 
- nearest series 
- rarest series 

282 

146 

174 

51 
123 

0.,1 

I. 21 

o. 21 

0 . 19 
0.27 

3. ISOTOPE DATA AND CO2 GEllESIS 

3. 1. General cround 

0.25 

0. 96 

0.37 
0. 27 

1.0 

2. 74 

0. 13 
0.27 

The possibility to reveal the CO2 a:enesis in the cave air 
usin&" isotope data is based on distinctive differences in the 
isotope coaposi tion of carbon oricinated fro■ different sour
ces CTable 2). 

Table 2. ISOTOPE COllPOSITION OF CARBON OF DIFFERElrr ORIGIN 

O R G K 6 13C. 1". • .PDB 
■ean ranee 

CO2 ia the outside ataos,here - 7 .0 

Surface plants in the te■perate z.one -25 .1 

Orcanic ■attar of fresh water silts 
and river sedi■ents -26 . 1 

CO2 of soi 1 et■osphere in the 
te■perate zone -24.l - 18.0 -28.0 

CO2 of deep oricin. +12.8 -21.9 

llethaoe. in c•neral -41. 0 -34. 0 -80. 0 

Mieth•n• produced b:r anaerobic 
bacteria -63. 0 

CO2 in cave at■ospbere: 
- Cri■ean caves -24 . 4 -20. 7 -29 .0 
- Podolian caves -25.8 -23. 7 -28. 9 

- Bu.kovinian caves -31 .5 -26. 2 -42. 7 

•General data are taken fro■ Gali■ov.1968 



Carbon dioxide ot the outside at■osphere has carbon with 
the isotope co■position of about j llC -7.0'L . Carbon of s ur
race plants.organic ■atter and soil CO2 has a co■position of 
about -24.0 ... -26.,,0 S • . Carbon dioxide ot deep oricinated 
cases·has usialy ■uch ■ore heavy c arbon . which co■position is 
up to positive values. And.after all. the ■or• isotopicaly 
licht carbon then of orcanic ■atter can be produced fro■ 
nothinc else.but ■ethane. 

3.2. Sa■plinc and analysis 

Analysis o( isotope co■position of carbon •ere ■ade 
usinc ■ass-spectpo■eter WI-1201. CO2 separation fro■ cave air 
tor analysing is carried out by barbotation of the air throucb 
bariu• hydrate solution. In the laboratory the concentrated 
product is subjected to the phosphoric acid procession and 
the escap1td CO2 sas is introduced into ■ass-spactro■eter after 
refining-. 

3.3. Results and discussion 

We bav• JO anal7sis fro■ the Podolian caves sho•inc the 
■ean co■position of -25.8 %.. . •hicb is close to the carbon 
co■POsition of organic ■attar. Duty to geolocical conditions 
(S7Psu■ strata is overlied be thickness of clay sedi■entsl 
tnera is no CO2 sup.,ply fro■ the soil here. so that ■ain 
source of the carbon dioxide is deco■position of organic 
■attar. 

We have 15 isotope analysis fro■ the Zolusbka Cave in the 
Bukovinsk.,- subregion showing the ■ean carbon co■position of 
-31.5 <.r.. • The ■axi■al value is -42.7 'S •• So lighten carbon 
caa. be ori•inated fro• nothing •l•• but ■ethane. 

To ea:plain• this the followinc ■odel is suggested. The 
Pre-Carpathian region including Bukovina is an oil and gas 
tl..eld •here hydrocarbons are •idel,- spreaded in sadiaentary 
co'Yer. Methane coaing into aquifer of the Neogenic rocks 
fro-a underlyinc thiclutess is oa:idised to CO2 in oxigen-rich 

co, from 
organic 
in tm't! 

PO.DOLi YA 
CO:,: out1id• 
atmo,pl,,en 

-1.0 

CDi from 
»ii ~ir 

no oridoliD11,,,, 
/ 

p~iro 
' ,,,,t'-cm,;"'l 

' +-(Z,l+--21.f 

C01 F>-om 
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co, utit,p 
origin 
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karst •ater. Such CO2 with isotopically light carbon co■bine■ 
with calciu• ions to for■ secondary calcite a s a r eplaceaent 
of gypsu■. The epicanetic li■estones na.aed Ratynsky of l ... 15 
• thickness is al•ays present in the top o( the g,-psu■ strata 
in the Pre-Carpathian region. Nu•erous studies in th• rarion 
has shown that isotopic co■position of the gypsu■ related Ra
tynsky li■estone is var,- light : 6 13C fro■ -42.0 up to -65.0 
~- . )(etaso■atic origin of this liaastone was suggested but 
the source of CO2 for such a P.rocess was probleaatic. No• CO2 
.-ith isotopically licht carbo~discovared in cave at■osphere 
in the resion. 

lt should be pointed out that CO2 production in the Neo
cenic aquifer is an i■portant part of the sulfate-reduction 
processes which generate H2S b,- the ■etabolic reactions of 
anaerobic bacteria. After CO2 enrichaent karst •ater flo•s 
toward the Pre-Carpathian foredeep co■ing into the anaerobic 
zone where sulfate reduction processes take place. 

Thus. discovering of the isotopicall,--lichten carbon in 
the CO2 of the cave air is in cood acree■ent with and contri
butes an i■portJt,nt data to the resional bydrogaoshe■ ist ry. 

lsotope analysis fro• the Krasnaya Cave in the Cri■ea 
show the ■ean carbon co■poS ition of -24.4 ~ . In this cave 
the carbon dioxide can be supplied fro■ t•o sources: l) fro■ 
the soil at■osphere and 2) fro■ the deco■position of organic 
■atter. 

And. eventually, the CO2 supply fro■ deep sources can be 
excluded fro■ consideration or regarded as ver7 nesligible in 
all three ■entioned cases. 

Thus.the study of carbon isotope co■position oC CO2 can 
be an u seful instru■ent to deter■ine the carbon dioxide gene
sis. In this particular study the isotope data allowed to find 
the unusial source of CO2 in the Bukovinian caves and to ea:
clude CO2 supply fro■ the depth as possible source. The last 
•as supposed { Oubl jansky 4. Lo■aev. 1980) as a ■ain cause of the 
high CO2 content in the Ukrainian caves. 

Ficure l suaaarizes th• ideas on sources of CO2 suppl,- in 
the studied caves. 
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THE CA VE REGISTRATION SYSTEM OF THE SPELEOLOGICAL INSTITUTE 

SZSE:ELY, E.lnga 

Keeping files and collection•µrocessing cf mcu:rentary evidence m 

caves are essent ial prerecJ,1isltes o f their conservatioo 1 pla'Yled and 

effecti ve mnagesrent, as .ell as of further exploratory and scientific 

research wrk. 

Several efforts have been mde since 1910 in lulgary at 

registering the caves in the country . Alt.hol.ql several rotei,,orthy 

results have been achieved in this field, ro updated cave register had 

been a>q>iled l4l to 1981. 

Tt-e present tiling and reglstratloo syst.,. was then developed at 

tt-e Speleological Section (r..--d since ttle Speleological Inst! tute) 

Mith in the National Authority of Nature Ca,servation aid Envt ronnental 

Protection. 

The ai■ was to collect the relevant infonaatioo in a fora suited 
to ..,...,.1 and COlll]Uterized data processing alike and to present 

information rot only m the caves, rut also m tt-e explorations rd 

studies cord.Jcted in thea, so as to ~ile in this vay a data ban< 

containing all essential d:>a.Mrentary mterlal. 

Tt-e cave c:adastral ruaberlng syst1>1 devel oped as early as 1971-72 

at tt-e aocuo..ntation Section ot tt-e tu,garian Karst and cave 

E,cploratioo Society hils been adapted by tt-e Speleological Sectioo, too. 

This Is coq,atible wl th tt-e system introOJced and fatnl efficient in 

Austria as -.ell. The system is based on a grad.Jal, four-level 

geographical area ·division. Following the ruaber of the """llest area 
unit , serial l'l.Jllbers are asstgle(I to the caves tn tllat parttOJ.lar Ullt. 

Aa:ording to the provlsloos of the Nature Cmservation Act, in 

lllhic:h the protection and conservation of caves is declared cbligatory 1 

registration oust be extended to all natural c:avi ties, "1ich have a 

closed length over 2 ■ and crossectlonal diEnsioos mking it 

aa:esslble to nen. 

Tt-e registration systtD adopted by the Spel eological Section i s 

organized as follows: 

I. Caw invmtory 

11. Caw cadaster 

l. Pri-,ry !h!ets - the standard caw cadastral sheet 

- the standard - st-eet 
- the exploration sheet 

- Ii terature 

- collection of ir,otographs 

2. Dcxurentation - literature --- Jt,otographic 

III. Topogn!l'hlc - (1: 10 000) 

I. Caw invmtory 

Tte cave inventory provides assistance in locating and 

identifiying the caves by ,__ It contains the cadastral filing ruitler 

under Wlic:h the relevant 111terial can be retrieved (rcn the cadastral 

tiles. 
Tt-e cave inventory includes three 125 by 75 .,. cb.Jbleweig,t cards 

In different colours. 
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A llllh.ite ca.rd is set LC) a, each cave µrocessed, SlOlifing the name 

and cadastral rurtJeC' of the cave, CuC'theC' the 10Ur1tain 1 towl or village 

in the area of •hich it ls l ocated. Tt-e syrools on the r ig,t -hand 

mar-gin of the card provide informtion Cll the standaC'd sheet and 

OOCU11e1tation to be found in tt-e Cave Cadaster. 

I I I I I I I I 
!lame Cadastral rnnber 

Mountains The 9ta,dard cave cad.as'tral sheet 

The standard mp sheet 

Ll.terature 

'lbe e:mloration sheet 

The collection o! photo~ 

Tte red ca.rd (X)lltains the synonifllOUS lli:IES of ead1 cave processed, 

stowing besides the synonias also the official ,_ and cadastral 

til ing ruaber. 

-

Synonym I 

11 11 I I I I 
Kame Cadastral rnnber 

A green card is prepared on each artificial cavity "11ch Is 

1e1tioned as cave in the literature, or llllhich muld be classified as a 

cave without inforaation about its origin. The card (X)lltains data that 

are identical to those on the "1ite card. 

n-e Wli te and mloured cards are s tored in alphabetical order in 

the tile ooxes. 

II. The cave cadaster 

Tt-e oojective ot the cave cadaster is to collect all relevant data 

on tt-e caves by cave. to indicate the sources "'1ence the mterials can 

be retrieved, to acq.,lre any l..oportant oussing data and to store these 

at a singl e location. 

Tt-e -,trial of the cave cadast er Is conserved in a IJ5 by 60 by 42 

co steel box provided "1th JO 011 hlg, dr"""rs , by cadastral '6\its, in a 

growing order of serial l"UIDers. The l'Qterial a, a partiatlar cave is 

separated fro■ the rest by card>Oard sheets st-owing ttie ,_ and 

cadastral rultler of the cave. 

I. Tt-e p r I ■ a r y s h e e t s of A/4 toraat are 

doobleweig,t, cb.Jble-side, printed cards, each displaying the ,_ and 

cadastral rultler of ttie cave. 



The standard cave .,_,,tnl st-eet 

Cootains all relevant data a, a particualar cave. The printed fora 

with )) itens is l!lled in two a,ples. The sheet printed m ronnal 

paper is intended to serve as aenuscript in field work, Wille the 

doubleweig,t a,py ruly filled in Is stored in the files. 

The typical answers are preprinted on the field .:,rtcsheet, of 

lllhich the relevant cne is lllderlined. Only tte partlwlar, specific 

par..,.,ters '"1d aixll lary data reed te entered -,ll.lally. 

On the CDUblewelg,t stnlard -•t the titles or the n Items are 

preprinted. The q,en space telow serves to enter the relevant data. 

STANDARD CAVE CADASTRAL SHEET I I I I I I I I 
I. Name of the c ave 2 C d .. as ra num er 

J . Synollyme 1 •· Co-ordinates ~r the entrance 

X: Y : z, 
s. Mountains I 6. County. I'· Town I a. Entrance 

.. Length 1 •o Max. horiz , extent ion 11. Depth 12. Cubical conten~s 

13. Bedrock 14 Genetic charasteriatica 15.. Character 15. Mor phological 
c ha r acteriatica 

17. Solid fillings 11. Cave waters 

20. P r ocessing: 

18. Cave air 
/CO2 

n. Diecovery 21. General plan 

21 Recq ui red technical equipments 

24. Manager, attendant , utilizer 

2'5. Conditions of visltinr 11. Organ for visitor's penai t 

I 
71. Reason o f lock-up 28. Purpose of developing 

19. Developed length 
J2. Notes 

30. Artiflcal establishments 

JI. Endangerment 

n Pilled out by Completed by 
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The stardard mp sheet 

Provides information by cave Cl'l the cartographic material 

registered in tt-e files. Tte data of the ,reps are presented in tabular 

fom tor rapid orientaticn ~ choice of · the rep needed for a 

particular p.,rpose. 

Ua.me or the cave 

THE STANDARD MAP SHEET 

The year of survey, the nanes of the surveyor and plotter, the 

surveying equipment, the scale of the map, the projection system, 

Nterial of the rep an<!_ place of storage rust be entered oo the 

standard st-eet by cave. 

I I l I I I I I 
Cadastral number 

::eme o( the The Projection 
·tear s~rveyer surveying Scala Material Place Else 

an! plotter equ1pnent system 

'· 

,. 

Literature 

The literary referen::es are entered en the literature sheet 

according to the rules of bibliographical description. lklder each 

reference (up to 18) there are 13 ruzoered boxes: I. Exploration, 2. 

Geology, J . Genetics, 4. Hydrology, 5. Climtetherapeutics, 6. 

:lame or the cave 

The e,cploratlon 9heet 

Cave explorations in tu,gary are Slbject to a license by the 

nature conservation autllori ty. The license Is <bilged to sulJai t a 

report m his/her activities at the s.i of eadl year. 

Tt-e standard si-..et on explorati,ns Is intended to provide a <JJick 

review or the data fiplng in the ainual reports of the cave 

exploration gro..ops, indicating the ,_ or the explorer ,net the type or 

Name of the cave 

l 2 ) 
Jfaae of group 

Year 

The collection of ptntngr;p,s 

Tt-e 9.JlnBry sheet provides infonoation by cave on the a,loured ,net 

black-and--"1lte prints ,net their regatives "1ich fora the p,operty of 

the Speleological Section ,net the prints, oh>se regati\"'5 are In the 

Name or the cave 

Photo - Location Year 

I 

2 

' 

LITERATURE 

Geophysics, 7 . Palaeontology, 7. Archaeology. 1. Biology, 10. Haps, II. 

Protographs, 12. Descri ption and exploration of the cave, n. 
Miscellaneous. 

The "x" in a box provi des information on the mntents of the 

reference. 

Cadastral nUJ1tber 

2. 1 4 S. .. 1. &. 9. IQ. 11. 12. 1 

I 9 . 10. II. 17. tl. 

wrk perfonred in a partiOJlar cave. 

n-e standard st-eet s11o1,s the ,_ of the gnl<4> , the year of 

reporting ,net the lJ i teas incll.Oed also on the si-..et of literary 

references. Since the reports ,-iiled by the groups on the 1'1ln< 
performed in the cave my be descriptive, or contain 5')0Ciflc data, 

each iteR Is spll t into t,,o parts. Tt-e informtion is presented by a, 

"x" In the corresponding part. 

TH6 6XPLORATION SHEET I I I I I I I I 
4 5 6 7 

Cadaetral number 

8 9 10 11 12 lJ 

possession of persons external to the Section. 

n-e location, time ,net auth:Jr of the ptntograph, the 111terial, 

size, place of storage and n.Jllber of the negative -,st te entered m 

the filing si-..et. 

TH6 COLLECTION OF PHOTOGRAPHS 1111 l I 1] 
Cadaatral number 

. . 
Material Place o f Number o r Else aize storage negativ 

Author 
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Photo 

Notes 

2. The d o c u ■ e n t a r y ■ a t e r i a l (inaps, text 

and photographs) is oonserved in folders by caves in aca>rdance with 

the primary st-eets of the cadaster. 

The literature contains original mterial, or ~ies thereof 
I 

as 

show1 on the primry literature steet. All available ..,terial of •jor 

iq:>ortance is included. Li terature of inferior ilp)rtance, or 
ai.,taining no additional inforaation is not aillected, just as longer 

papers, books, reports .-xi treatizes, "1ich are fculd in the library, 
or archival stock of the Speleological Section. 

lt'e -.> collection cont ains all availabl e cartographic mterial 
in original fora, or in copies, wihch are showl on the standard sheet 

of mps. Not included in the cadaster are the original transparencies 

PHOTOGRAPHIC I I I I I I I I LIi] 
Cadastra1 number Ninber of the Phot. 

The location 

Tit le of the photo 

Material and size of negative 

Date 

Identification 

Name or the photographer 

Address of the photographer 

Place or etorage 

Number 

Enlargement 

Else 
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of tte mps, nor the larger aaps attached to the boou, reports or 

treatises available at the Section. 
The photographic collection includes the prints representing the 

entrance and the interior of the cave. Nonaally these are 18 by 18 co 

enlargements glued to filing cards. These show the serial ..-r of the 

phot ograph, the 111terial and size of the ,-uve, the location, title , 

capt ion, ti.., and i-titication of the photograph, the nan, and 

address of the photograpter, rotes m the cirruastances and oontents of 

shooting, the location and n.,at,er of storage, further the existence of 

any existing further copies. 

The slides are stored according to size and in tile order , 
together with the negatives, if any. 



III. Topographic 111PS 

For registering the location of the caves, for establishing theor 

coordinates and ror ident!Ucation in the Ueld topographfc ... ps or 
I, 10 000 scale are plotted. 
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Cave data have been registered rontinuously at the Speleological 

Institute ever since the introduction of the above system. The caves 

known by verbal comunlcation or from the literature are entered lnto 
tte preparatory file. The data contained in the cadaster are entered 

only arter verification in the Ueld by the Institute. 

Xinga Sz~kely 

Institute of Speleology 
Budapest 
SupvMgyt ut 162 b 
Hungary - l 025 



CA VE GEOLOGY OF THE BAIKAL LAKE SHORE 

FILIPPOV, Andrey 

In our days there are 56 karst caves known w1tb1n JO km w1<1e 

snore llne surroun<11n1 the Baikal. Amonc them, 45 caves have 

t otal er.tent o t 3558 m, depth 369 m, ampllt.ude 419 m and total 

volume 14950 cub.m. They are spread alone the western coast on 

tne llm1u of the Pr1morsk11 r1<11e, Prlolkhonskoe plateau and 

Olk.hon 1:.lana. Alona the whole Baikal coast and on u1an<1s there 

are numerous wave-cut caves ln different rocks, 1nc1uc11n.- those 

susceptible to karst_1f1cat1on (marbles etc.), but tney are not 

the s ubject of our conslderauon. 

The Prtolkhonskoe plateau and Olk.hon represent a hlllY 

separated ht&h-upllftea. Pale-01en1c penepta1n With absolute 

eteva tlons 900-1200 m, covered. by steppes and. partly by Pine-tree 

forests. The Primor.skll rtdae 1S a low-medium mountain al>Out 1700 

hllh covered by the forest.Caves 1n the Umtts of a ridle are 

stripped by the processes of denudation at different hei1hts over 

the Baikal predominariuy in the river valley slopes. on the 

Priolkhonskoe plateau the cave entrances are located on the 

levelled surfaces and slopes of positive relief forms. 

The most ancient soluble rocks contalninl caves are marbles 

and calciphyres of the Olkhonsk .series of Upper Archean-Lower 

Proterozoic aee. In calcitlc marble.s there are located 14 caves, 

1nclud1n1 tbe laree.st. - Aya, Hechta, Okt.Yabrskaya, 1n calclphyres 

- Tonta, J:bureanskaya caves. In brecctform dolomtuc mar.bles are 

the Zunel.uk cave. 

Calc1t1c mar.bles a!"e d11cro- and medtum-crystatllne, White, 

lllht-yenow, ll1ht-1rey colour, 1raph1te-bear1n1. The eraphtte 

c:te.ss1m1nated 1n rocks a.s scales with size up to 3 mm ln 

cross-section and. make up to 5 s. Lay°ers Of pure marble$ Wit.bout. 

scales of 1raph1te are rare. The continuous coat1n1 of 1raph1te 

on bedd1n1 planes ts frequent.. constant minor and accessory 

minerals are cunopyroz:ene - dlOPSlde, quartz and pla11oc1ase 

(andestne), tremoll t.e, mica (muskov lte and phloropl te}, apat1 te. 

The aarnet, sphen, epldote, zircon, rutlle are rare. Host. of the 

marble specimens have suns of cataclasm and are well-defined 

throurn a microscope. Structures of rocks are rrano-, 

m1cro1rano-, hetero1rano- and lep1doblast1c, sometimes 

brecciated, cnan11n1 t o kataclastlc and m11on1t1c. 

Karbles of the Aya speleo-secuon steeply dlp at an an11e 

CS&-85 , alon1 tbe azimuth 130-112 . In the Aya cave on channels 

wans crop out by dlssolutlon bouc11ns of altered dlrty-arey 

quartz-fet<1.spat1c 1ne1sses, 1rey 1ran1t1zed crystalline 

ptauoctasuc schtsts -.1th 1tapni te (5 SJ and spnene u l). Rocks 

contain up to 30 I of microcune, 20 1 of quartz and 3 x . of 

muscovite. Boudtns reache 5-40 cm across. caves Aya and 

Votoeodskoao are pecullar for the presence 1n marbles of a 

thin-layer U0-50 cm) llt-par-llt concordant 1nt!"us1ons (dikes) 

o f pe1mat.oid.al 1ranites. Elements of the beddin1 of dlkes 
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correspond or are close to elements of str1auon beddlnr. In the 

rouees of dikes u an extensively developed 1rapb1t1zat1on as 

0,2-J cm thick layers, sometimes quartz veins wt.th araphlte 3-5 

cm thi ck. on some parts marbles are skarnec:1 and acquire a spotted 

colour With cherry spots. In them. appear scapoUt.e, apatite, 

Phlo1op1te 1D amount of 2-3 I, mtcrocllne, spnene and rutue. In 

the Oktyabrskaya cave one of the passaees t.ntersects tile layer o-f 

black quartz..ltes (azimuth of the d.lp 190 , an11e of the <1.1p ~ ) 

0 ,5 m thick and 1S sa_turated bJ' the araph.lte. Hany passaaes pass 

alona the strike· of karsUfYlns rocks. The insoluble rock 

1nc1us1ons - boudins, dlke.s anct beets - caurse tne formation of 

scree and rock waste taluses and other accumutauons of ctasttc 

material. 

In the caves-sections of Kechta, are rare b oud.1na1ed 

itertayers of quartz.ltes wit.h thlcknes.s 5-20 m and skarn zones up 

to several metres are met. In quart.zit.es 70-95 I repre.sented by 

quartz arains, 15 s - by carbonates, 10-12 I - p1a11oc1a.se, 3-5 s 

- eraphlte, maenetite, cunopyrox~ne and lDuscovue. Skarns 

cont.aln 1ra1ns of calcite and '!ll OPslde; 1n different. rauos as 

minor mtnerau are plaa-toctase, tremo11te, p1a11oc1ase, 

tremoll te, fuchst te. 

The Tonta and I:hureanskaya caves are 1n lenses of 111ht- and 

Yellow-1rey calclphyres - med!um crystalline rocks, composed 

predomtnantty l>Y calctte (&0-90 'IJ With dlopside (10-15 IJ, 

forster1te (5 I). tremollte (5 IJ, flo1op1te ( 3 I), euartz (12 

I), p1a11oclase (e-·15 I), scapoute (5 I}. Amona accessories, 

most common are spnene and apatite; amonc minor minerals -

alblte, 1uartz, ser1c1te, epld.ote. Iron hydroz:id.es. Rocks are 

m1cro-med1um crystalllne anCI stzes of minerals usually do not 

exceed s mm, ezc1u<11n1 fetdspar.s, •hose crystals are 3 cm across. 

Ca.lclphyres ln the area of the Tonta cave form on the suttace the 

lens wttn. observed thickness 35 . Calclphires are steeply dtpp1n1 

a.1on1 the azunuth 1so-1ao under the an1te eo-ea Streals in 

banded texture are 10-20 cm tblck. In the ca1ctph1res are 

Widespread an1u1ar and smoothly outlined boudlns of erey 

quartzltes •1th stzes from several cenumetres to tne nrst tens 

cenumetres and also l>OUd.lns of feldspar!.quartz-ampn11>011c rocks 

up to 3 m 1001 and 1,5 m thlck. Calclptures of the !:hur1.lnskaya 

dip at an anrle 73 and azimuth 135 

there are !!:!:any wn1os1cat P!'~t!''J:S!ons 

C\n tt:~ Cl"lllng antl w.1ns 

hornblende - 20-30 s. p1a11oc1ase - 1&-30, quartz - T 1, blottte 

,--........ -.. .,. -.. .. - -· ·--
--· ........ _ _ .. 1 - .. • \_•.., 



"• 1-· 1 11·•1nc ,r,. <"'fflfl't"ti rr"m .-nv,-r,1 r,-ntlm~trc-1 ti) the 

!! '!Cl": .111•:\ Tr<!Y.hc~t(\V.l Y-l :tre f ormed 1n the ctl1c1f1ed 

•:!·y ·t1I ,..,..,,r \n ii: '"'\t"l\<:n.\tr rocks of the Urper Prott"rozo\c1 flierced 

lh~ 1..·n•f' tnfllltng ,re c1t!:-llnr.t ly ~ut>dlv\1'1f'l'1 tnf" cavett of 

d,ar..1<"ta:-1•17.,-,1 hy the prt"!U•nce 1n the bl'>ttoms of sections the 

ar1UUles flller wlth thickness from 1,1 m (the Aya cave) to e,5 

m (the Her.hta cave) presumably of Paleo1en1c ace. depo11ted tn 

the under1round lakes w1th dead water. The ar11111tes have 11\l(ldle 

e of Uthlf1cat1on wtth red-brown (Hecbta), brown-fallow (Tonta), 

wntte, 11ant-fallow-1rey,1reY (AyaJ, br11ht-ye11ow {Bolshaya 

BaldlnskayaJ colollr. dtsplay thln tarry horizontal parallel 

layer1n1 wtth thlck.ness of inter1ayers from fructtons of 

millimeter CdarK 1ayersJ to 0,5-2 mmUt1ht layers}. In ar11lt1te• 

of the Hechta c~ve there are many scales of 1rat1te atone ~he 

beddln1 planes. Ar11111tes are characterized by the presence of 

layers w1tn relal1vely hllh content of alumina: si11c1c 

coefflctent 1s close to 0,5. The rock.a do not contain faunuuc 

remnants, spore and pollen of plants. In the Aya cave the white 

and 1reen1sh-ll1ht-1rey ar11111tes occure upon the layer of 

pawdery man1anese hJdroxtdes. In the sounaya Baidtnskaya cave 

laid bare dlStructed to rock wastes ar11111tes, cemented bY Ute 

prbducts of these ar1UUtes dUtrucuon. 

The more late deposits 1n eaCn of the Priolkhonskoe i>tateau 

caves are differ. In the Aya cave the tacustrlne ar11111tes U 

overlaped by 0111ocene-H1ocene a1tuv1a1 

sandy-1rave1-pebble deposits of 1rey rusty-1rey colour with 

cauldron-shaped curved beddln1. In deposits dominate •r:tver• 

pebble of quartz, quarzltes, pe1matlles of medium aiid poor 

roundness. Pebbles of pyroxene-amphtbote-p1a11oc1as1c broken down 

crystalline schists, catacllzed amph1bot1tes. 1ran1t1zed 

s1111man1tf'-pta11oclas\1c 1raph1te-bear-1n1 ' schUts and some otber 

rocks. The cement ts ar11uaceou1, ar11uo-ferru11nou1. weak. In 

deposits are met abundant bony remnant• of lh!Olf'ne fl•hea, 

amphibians and auo Ampht11a1us sp., Sic.Uta sp. <e•tablUhed by 

K.A.Erbaeva, OeolOIY Institute, Utan-Ude), 

The layer of subaerlal tandwaste-rubble deposits of dark 

colour. represented by debru of dark-brown aleurol1tes with fine 

parallel beddln1. DebrU composed ,of tbe finest clots (0,01-0.02 

mm) of ar11llo-ferru11nou, a11re1ates and probably present 

tra1ments of dUtructed 1acustr1ne depou ts. The thickness of the 
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layer 1S about 90 cm. It does not contain or1an1c remnants, The 

layer 1S overlaid by subaer1u sandy-1andwaste depostts of 

' yellow-brown and 111ht-brown colour. The land.waste and sand 1n 

the lower layer's parts are represented by 111ht-1rey, white 

ar111t1te1. above - by crystals of calcite dU1nte1rated marbles. 

It u abot 0."1 m thick. We nave found 1n lt the then of monusK 

AnlSU (lyra1uaJ sp.(Juv.J, bone fra1ments of bats certebrae of 

fishes. trots (estabUshed by C,M,Pppova, Institute of the 

Barth's Crust, IrKutsKJ, 

In t.he Hecht& ca~e the 1acustr1ne ar11111tes are often 

overtald by the red-brown redePoslted •andy-1andwa1te- rubble 

tacustr1ne deposit•, cemented bY the clay of tbe aame colour. The 

coralltte debru, that are met of hllhly weathered rockt could be 

easuy rubbed to aana bf fln1er1. Amon, tnem are found 

m1cro1eop1C quartz-tremoll te-p1a11oc1ase metamorphic rock wt th 

muscovite, rutue. 11men1te and apatite, clay rocks with sand 

1rain1 of calcite. quartz mica or wlth 1ra1n1 of quartz, 

1rapn1 te, 111a1netl te. 

In the Bolahaya Baldlntkaya the ttrata of dtt1nte1rated to 

debrU layered ar11111tes u overiatd 1., bOne -bear1n1 rubble 

(S-10 IJ-landwaste (110 IJ-ar1111aeev,h (50 ,CJ rock. with thlckneas 

25 cm, of brown colour with 'fra1ments of black. charcoal. 

conta1n1n1 1n tome part• accum'utat1on1 of debl41• and block• of 

coar1e-1ra1ned marbles. The layer of 111nt-7e1tow loote ea1c1 te 

' flour '5-150 cm thick with debru of coratllte,, marbles, cnarcoat 

ue, above. The flour ts the product of satt1n1 out of the 

ancient under1roun4 tee body. formelY 1nflllln1 the 1ar1est part 

of the nan. In the layer we nave found numerous accumulatl~ns of 

1ar1e and small animats• bones - horse (Equua sp.), slbertan 1oat 

(Capra slbirlca Pallas), roe-deer (Capreotus sp.J, wolf (Cants 

lupus LlnnaensJ, bear (Ursus sp.)1 field-vote C Clethrlonomys 

:f.rufocanus sunderv.. Altlcola •P·, H1cromys cf.m1nutua 

Pallas)(estebllshed by H.P.lCalmyKov, H.A.Brbaeva, oeo1011cal 

Institute, Ulan·UdeJ. Host probably, u,e animals are died wnen 

they sup downwards a1on1 the tee body hlrdty try1n1 to scramble 

out.The sequence of sediments ls crowned by the dark-brown 

re4epo.slted sou O,l m thick, t11ht wlth fra1ments of red colour 

tarcn charred 1n some paru and charcoal. The rocK u represented 

by the retreatal moralpe exceed1n1 & m, includ1n1 1n the low 

parts an 1nter1ayer of fossil redeposited sou wttn branches and 

trunks of larches sharpened by the man. The r-adtocarbon dat1n1 SO 

AB-2714, obta1ned bY benzene-se1nt111at1on variant on a 

two-channel unlt {V.A.Panycnev, L.A.Ortova, Institute of oeoto17 

and oeopnutcs, NovoSlbtrsKJ for larch debrU from the ancient 

flre- ptaee located near the ed1e of ice body 1ave 3420+-25 years 

tor that layer. Tbe ba1ement u the presence of coallfled debrlS 

of ana101ues wood 1n a layer of redepo11ted •oU. In all tar1e 

ca•e• af Priolkhon1K plateau we note the timUarltY 1n deposition. 

of the moil ancient 1enerat1on1 of cnemo1en1c catcue. The flr•t 

1enerat1on of calcite 11 represented · »Y the eotourtesa or white 

crutal of rhombohedral habit 1-e em aero,,, 1row1n1 on wall at 

hellhl 2.•2,S m from the floor, rarely - . on the ce111n1• of 10w 

passa1es. The thickness of crystallites crust - from 0,1 to 30 

cm. The •e~ond 1enerat1on calcite forms snow-white rod-Uke 

curYed a11re1ates of the type •deer horns• mushroom 10-20 cm 

thlck.Someumes the uotated .,art.s are stained crey - probably, 

due to bitumen,. P'rom abo•e 1row-1omet1me1 w1tn tens-shaped 



cavttles - the crust of wen-formed corallltes l0-30 cm thick. In 

the calcites of the first two 1eberat1ons are assuredly of 

aqueous aeneus then the 1enesu of corallttes u problematic. 

Hore attractive 1S the hypothe■ls of their or111nauon due to 

condensat1on. The enumarated 1enerat1ona of calcite are 

characteristic only to the caves of the Archean b_asement 

protrusion a?-'1 could not be met in the Primor.skll rldle caves. 

Tbe forth 1enerat1on of calcite - massive died off sinter 

formation - medus1form stala1m1tes. T·he fifth reneratlon 11 

represented by the recent. thin - layered sinter crusts and 

short-life soda-straws. The pecuuarHy of Shamanskaya cave, 1S 

the association of deposlt.s With cry.statutes Of calcite of the 

dense 11mon1te 10 and more centimetres .thick. 

The caves 1n the upper Proterozoic rocks of the Prlmorskll 

rtdae are characterized by the presence a·t the base of sections 

the lnf1111n1 depostts of under1round a11uv1um-1ravels and 

1r1tstones. The pebble usually contains the altered schists and 

aleurolltes from the crust of weathertnr. The spotted species 

(1reen wtth red-erey. brown, cherry spot,) represent the cement. 

ln most caves the . a11uv1um U: overlaid. by a ttrata of a1eur1uc 

clays of oran1e, lUht-brown, brown colour ,-e rn 1-hlck. The clay 

series are composed by hyd.romlca, cao11n1te, chlor1te and. 

monlmor111on1te and in the sarmtnskaya cave - 1n some layers -

with verm1cul1te and talc. These series of clay depolltt were 

accumulated ln subaer1a1 cond.ltlons due to d.lsptacement of clays 

tn v1scoplastJc and also in suspended state 1n waters of 

temporary streams throan cracks and channets from the sµ.rface 

crusts of weather1n1 under perlod.lcal mo1sten1n1s. Depostts, as a 

rule, are paleon~o1011ca11y sllent. 

Hore recent Upper Heoaene and Quaternary rocks are represented. 

predominantly by different varieties of 1rav1tat1onal b101en1c 

deposits, Contalnin1 abundant paleonto1011ca1 remnants, 

spore- pollenic complezes and few products of men Ute activity. 

Hore tnterest ln1 are foup.dtn1s of bones remnants of the exunct 

on the territory of Eastern Siberia cave-Uon Panhtera (Len) 

spetaea Goldfuss, hyena - Crocuta (Crocuta) spelaea Goldfuss 

(deftned. by I.E.Gr:ebnev:, Irkutsk State university) and also 

Prolaaurus (La1urodon) cf.arancae i:retzoi (defined by 

H.A.Ert'laeva, Geo101ica1 Institute, Ulan-Ude) 1n t h e deposits of 

the J::urtun-1 cave. In t.he Prtmor~kll rid1e are abundant 

809 

subterranean catclttc forms: sinter crusts, stalactttet, 

steta1m1tes, moon mllk, drop-stones 1n stay on the floor, more 

rare could be met tubaqueous and aqueous formations. 

In the host rocks of 11 caves on u,e Baikal coast are 

widespread part• of perennial frozen around, The formation of 

perennial permafrost u cond.ttloned by the sacculate form of the 

caves or thetr parts . The thick perennial lce-bodtes are formed 

in the !arrest karsuc cav1t.1es (the . Jtu1an and Bolahaya 

Ba1a.1nskaya, Hecht.a and Aya caves). 

The caves of the Prtolkhonskoe plateau and the Olkhon !Stand 

have been formed. in the phreatlc zone by the head ascendtn1 

water, that u confirmed. by their morpho101y: the abundance of 

•suspensions•, 1ar1e hemuperes on the ceu1n1s and watts, 

volumetric work up of the kar1t channeu system, absence of the 

alluvtum on the bottom of passa1es. The caves in the Upper 

Proterozoic rocks of the Pr1morsk11 rid.le are formed primaruy in 

vadose zone and attributed. to a corros1on-eroz1ona1 class. As the 

proof could serve the meandertnr plan of rallertes, their cascade 

arranrement the pretence of underrround alluvium. Var1at1on, 1n 

1enerat1on and evolution of the cave, are conditioned by the 

difference, in neotecton1c cond.1t10, of the terr1tor1et 

development: the fast upllft1n1 of the Prlmoraku rtdre and 

development of the hllhlY d1t11cted. topo1raphy condl uoned the 

appearence and. funct.1on1n1 of accumulated water stream above the 

rround. water table. Wblle the ttable tectonic re11me and low 

hyp1ometr1c po11t1on of the Prlotkhonsk oe plateau 1n Pateorene 

predetermined tbe or111naUon and development of karst cav1t1es 

at tar,e depths bY aacendtnr supposedly thermal waters. About the 

existence of hYPOthermai waters at a sta1e of the Hecht.a. Aya, 

Shamanskaya and. some other cave• drana1e one could Judie by the 

presence of lar1e - up to 2-3 cm lonr - perfectly cut 

rhombohedral cryatals of calcite and 1now-wh1te apherolttes up to 

cm across. At the same time the temperature• of 

calc1te-1enerat1n1 101ut1on, accord.1n1 to the ras-Uqutd 

1nctu11ons study were below ISO c. 

P1Uppov, Andrey 

Dekal>rok1Cl1 SOl>J'tlY, 29 



rrEmEPhl B 30HE 10:l!CHO-OKPHBCKOro HAABHr A B 3AIIAAHOl'l rPV3HH 

PAICBHA■BHllH, k:Ha3o 

B I'pysHH OOHOBHBR qeotb notBH(lll811J,HO KBpOTY~XOR nopoA pecn
pocrpeHBKB B npeABHBX ABYX Kpynaux TBK!OHHqeoKHX OTPYK!YP - CKl!B
AqBTOll OHOTBUU llltHOro OKJIOHB DOHb■oro KBBK888 H I'pyaHHOKOll rHUGU, 
nocnBAHRR npeACTBBHRBT ooGoll uearopnoe noHKKBHHB, npoTRHYB■BBOR 0 

cs HB DB, CHOKHOB reonorHqeOKOB OTPOBHHB teppH!OpKM oGyonaBJIHB88! 
paanooGpaaKB ycnOBHll K ~KTOPOB cneneoreH888 K8K B npeABHBX TBK!
OHHqeoKRX SOK , TBK K O!ABnbHUX GnoKOB H Gones HBHKKX o,pyKtyp,S!o 
peaKooGpBaHe ocoGeHHO nponBnRB!CR B 8088 KOHTBKTB Cltll&Aqa,oll CBO
!BUU C l'nuGoR, rAB ropuue nopOAU, TBK!OKKqeCKKB uepy■BHKR H KBpc
!OBUB RBnBHKR KOCRT qepru K8K rBOCHKKJIKK8HbKOro, T8K H nna!\l)opue
HHOro TKnOB, 

B CPBAHBII qecTK I'pysHHCKOll rnuGu, B uewpaqbe PHOHH-KBKpRna, 
p88BHTU TBKTOKKqecKHB HBPYIIBHKR pasKoro BOapao,a,Ha KO!Opux UOOT
uenoBUB AHS~DHKTHBU-GOIIJ,■8 onpBABnKnH xapaKTBP Kapo,onpoRBHBHRR, 

0AH0ll HS 8K8qfff8HbHUX crpyKtyp RBHRB!CR DKK0-0KpHGOKMll HBABII', 
KOHMBKO nocnaAOBBT8HbHUX KPBBBYX ,llHOHOKB(lllll /1/. Sona HB,llBHrB RB 
sBn8A8 HBqMHBB!CR DPBAnOnOKHTBHbHO OKOHO Y■BIIJ,R p,PHOHH H xopo■o 

npocnaKHBBetcR o, p,qBIQPB (meae,erene) AO o.l'ornH, no ,eppHtopHH 
HCTOpHqecKoll OKpHGY, 8 ABHb■B KB BOC!OK no CBBBPKOII nepKtflepKR AO
uesoaollcKoro )laHpynbCKOro KPHC!BHnHqecKoro UBCCKBB AO c. Ceqxepe. 
B OTBTI>e ABKO onKCBKKB KBPOTB 3808AHOII, OKpHGouoll qectR 80KU, rAB 
HBHGonee RCKO npoRBHBKB POIIJ, HBABHrB B oneneoreKB38 (pKc,I). 

SapOll,llBHKB HB,llBHre OBRSBKO C rnyGOKRU peaUUBOU DOO!DPCKRX O!
noKeHHll B UBHTpBnbHOll OKpHGe K oGp880B8HKBH CBOGOAHOrO ~pon,e AHR 
npO,llBHKBHHR,B CKffY TBHrBH(lllBHbHYX KBnpRKBHHll, ,an■ 0 mre ue CBBBP 
/1/. nonycKBB!OR TBKKB, qro HB,llBHr8HH8 noBBPXHOOTKYX otnOKBHHll B 
qerBepruqKoU napHOAB BYSB8HO B0300HOBHBHKBU rnyOKHKOro perHOH8Hb
HOro pesnoue AOUeaoaollcKoro Boapecre /2/. 

OporeHB!KqecKKB ABRXBHKR, npKA8B■KB pellouy OOBpeueeuoa !BKTO
KHqecKOB crpoeKHB, ueqenKOb B KOKUB nnKOUBH8 (BanexoKBR op04leae) 
H noBTOPRHKOb B qafBBPfYqHoU nepKOABIBO BORHOU cnyqae,Y•B GunK AO 
K8ABHr8HHR OTHOKBHKII uene-nenaoreHB 04iopunaHY Y■BffbR peK uxen[llltB

ne, TKKGyne, .llayca K BYAXB, HB qTo JK83UB88! KX BaaKUOOfHO■BHH8 0 
HBABKHYTYUK ,on1tauK /2/, 

DKH0-0KpHGCKKR HBABKr tKKCKpyeTC!IB ornoKBHHRX OT opa,llHall mpu 
AO cepue,e, OH COCTOHT KS ,pex qemyll, BOSHHKIIIIX B peaKOB BPBUR H 
JIHmb U8CTBUH OOBDaAB~X APYr O APYr0U B npoctp8HCTB8, llH!BHOHBH
OC!b H eunnKTYAB nepaua•aHKR ,on■ H8 peaHYX yqaoTK8X peanKqHalijlTO 
oGycnoBHno oOpesoBBHKB nonepeqHYX oGpoaoB K OABHroB, 

CauaR APBBHRR qamyR tHKOKPYBTCR B mHYX OopTBX llYuXBaTOKOR K 
TKKOynLCHOR KOTHOBKH; B UYunarK K8pdOH8THU8 ,on11111 uene H8,llBKHYTW 
ue OTHOKBHKR mpu. BapXHHll uen: nacqeHKKK, cnoKCTY8 KBBBOTHRKK,ty
~necqaHHKH K rywu, UBCCKBHYB K ,onc,oonOHCTYB KpKorennKqecKKB Ka
BBCTHRKK, B pespaae HKanaro uane osepxy BKKB npaACTBBnBHY:weprenK, 
nacqeHHKH, TYWY, OHOKCTY8 K3K80!HRKH, TOHOTOCHOHCTU8 KPKOtannHqe
CKK8 H3B8CfHRKH yproHCKOR ~a(lllK, 0KpYTOKPKCT8nnKqecKK8 AOnOUHtY K 
AOHOUK!H3KPOB8HHY8 K3B80THRKK, KBepu-epKOSOBY8 nacq&HHKK K necKH, 
Dpa npeACT8BnBH8 "nac,pOl!,BBTHOR CBKtoll" KKH8PKAK8 (p83HOIJ,B8THYB 
rnHHY, nacqaHHKK,TY~KTY, Ty~OpeKqKH), rnKH8UK, nKCTOBa!YUH onau
uauH K nacqeHKK8UH C nnaoraHK K8U8HHOro yrnR (Oar) K no~HPHTOBOR 
CBK!Oll GeRooa. 

Y TKKGynLCHOll KOTHOBKHY HHKHBW8nOBY8 O!HOKBHKR HBABKRYTY 88 
GetCKKB cnSHuY "• co CBOBII C!OpOHY, napBKPYfU HBABKHY!YUH Bapxna
uenoBYUK KBpGOH8THYUK dOPOA8UH (pHc,2). BapXHKll uen 8A6Cb oGpeay
BT BTopym qemym,nKHKR Kotopoll y o.rorHe paaKo noBepeqHsae, He mr. 

TpBTbR qe■yR H8ABKre ueqKK88!CR OKOno c,ArulcyGeHK; OTHOXBHHR 
HeoreHa KaABHHYTY H8 H3B8C!HRKK ABt-nenaouaHB K U88CTPKXT8; ABnee 
K BocroKY ue ornoxaHKR Galloce, Bepxnall mpu K HKKHaro uene HBABKH
yru HHKHB- H BepxneuenoBue, e TBKKB HeoreKOBYB orno•eHKR, B wpoH-
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resume p. 66T 

,enbHO" 30H8 H8ABKra y CO,MKCyOaHK H KaKeGeypK B CBHOHCKKX K3BB
CfHRKaX xopo■o BYpaK8H8 UKKPOOKJIBAqerocTb /2/, qfo WY CBR3UB88U C 
KanKqKeU npenRTCTBKR no nyTK npO,llBKKBHHR H8ABKHYTYX ,onm. B TKK<!
ynbCKOR H llYUXBBTOKOll KOTnOBKK8X TBK08 npenRTCTBKB YKB HB KUBnOCb 
KB SOHO HB,llBKrB UHKpOCKnaAqerocTb HB H8GHDA88TCR, Ha llYUXB8TCKOU 
yqaCTKB H8 H8GHmA8B!CR TBKK8 HHT8KCKBD8R rpe.KHOBBTOCTb,TOrAB,K8K 
y TuHOynbCKOR KOTnOBHHY H8,ll11Hr conpOBOll,llaHCR noRBH8HH6U UHoroqKc
neHHYX TPBllllH, B pallOH8 can l'orHK H KeKeGaypK nKHHR H8,llBKr8 paao
pBaHe noCTH8,llBKrOBYUK cGpoceuK, 

DKHo-0KpH0CKKll H8,llBKr oGycnOBKn ~opuHp0B8HK6 rpex HOTnOBKH -

renercKoll, UYuna,cKoll K TKKGynLCKOll, Cauan sane,llHen, renercKBR, 
APBHKpya,cR PBKOII uxen[lll!8H8, nBBYU npH!OKOU p.PHOHK, PaKB npope
aena B H8,llBKHYTYX H3B8CTHRKBX rnyGoKKR, AO 160 U K8HbOH K coxpa
HHHa noaapxnocrHYR oroK, PeKa meae,arane, npotaKam■aR no UYune,
oKoR KOTHOBKH8 H p,TKKGyna, APBHKPYm■BR TKKOYHbCKYD KO!HOBKHy,oo
oG■amroR C Oeocelllou p,KBKpM8 TPBHBKTHO, BYpaGO!BB B K8pGOH8fHYX 
,on■ax HaABHre nemepHue cHcrauu, 

B Ooprex K8HbOHa p,Uxanunrana H B OKPBOTHOCTRX peaBHTU HBdOnb
llH8 ropKaOHTBnbHY8 88UKHY!U8 K8pCTOBY8 na■apu H HHIIII, HBBBCTHYa B 
ueyquou UKpa, B OOHOBHOU, K8K uecre napBYX HBXOAOK nenaonHfKqecKKX 
OTORHOK qanOBBK8 H8 KBBH888, Cn8,lly8t OTUBTKTb na1tapy RaoHe, CeKa
XKB, I'oAOr8HH, qexa,e, HerapBBH; ABnea 88 BOCTOK, K mry OT llYllXB-
8TOKOll KOTHOBKHY, Oneroycrpoaeuym c,eneK!HfOBym ne■apy H8B8H8X8BK 
H K mry OT TKHGyncKoll KO!HOBKHY, ne■apy CerBBPAXHne. Bonb■KHCTBO 
Ma uax, Kpoua ne•ep s KBHbOHB p,Uxan[llltene, pacnono•euo B nonoca, 
npoXOARllBll B 2-3 KUK mry OT nKHHK H8,llBKr8 K, ROBUAHUOHY, oGpeao
B8HO AO qaraaprwquwx oporeuerHqacKKX ABKZ8HHK /3/: 

Do reonoro-raouo~norKqecKHu eocnaAoBaHKRU A,UarepanK H co<!
CTBBHHUU ueGnmABHKRU w.reryq&A36 AOnycKeer, qro Btopen K tpetbR 
qe■YH B03HKKJIK B ape,llHeqenapruquou K a■e noaAHBU nepHOABX, KOrAB 
oooGeHKO YCKHKB8HKOL oporeHBfKqeoKH8 AJIKKBHK,vll/.C APJroll o,opouu, 
n.Mepye■sHnK /5/ no)lWeqee,, qro "Ke11KqKe noaAHBro uyotI>e B BKaoH
pBoll K npauyOTbB (TBRRKB) B BpouaOBOU nemepex, npK OYllBOTBOB8HKK 
3H8'111!8HbHYX xpononorHqaoKHX peapYBOB H8llJIY BYpeGO!HOll na11apY H 88 
qanoBeqeOKKU OCBOBHHBH, roBOPRT B nonbay A8tKpOBKH ll,.llxeeenKASB .t', 
,.a. KOH~OU BBpXHaro MKOUBRa MH eaqanou nnallcrouaue; HO OH ,y, 
ae corne■earcR, qro HHKHKe .a,eu llYllXB&tcKoll na■apnoll oKcrauu o<!
peaoBBnHOb BO BpBUR nBC8A8KCKOR op04iaaY K noaKB, lluorHB ~8KTY,H8'0 
GnDAB8UYB B nemepex OKpHGY, OBKABTBHbO!BYJ>t K8K O APBBHOO!K nono
oreR, !BK M oG YOMIIBHKK TBK!OffKqaoKMX ,llBKXBKKll K "OXHBnBHKK11 KBP
OTOBOro npouecoe, HenpKuap, noA ne~apHUUK oGBenbHYUK o,noxaHKRUK 
norpeGeeu apanue oranaruKTY K KYnLTYPHHB onoK OTORHKK APBBHaroqe
HOBBK8 (qexerH, CBK8KHB); HUH8 cyXKe na■apu, oGpeaOBBHHYB ABIIOTBK
au BPBUBHHHX noTOKOB, Gora,u KPYDHYUK C!8KTKTBUK H c,eneruKtBUK 
(l'oAOrBHM); ueGnmABB!OR 8TBKHOCTb H ~parUBHTY Teppec B K8KOtopux 
na■epex (HerepaBH); B 38UKHYtOR ne■epe HBBBHBXBBM, JIIIKHOII 150 u,B 
C8Bepuoll qactH paaBK!Y TOHKK8 O!MBK!H!Y, OB8X8KOPPOAHPOB8HHY8 
nOBBPXllOC!H, 8 AHO K8KJIOH8HO K mry 1 !OI'AB, K8K B Gonuen qacTK no
nocrK, AHO KO!Opo~ HBKJIOHBHO K cesepy, H8 oGsenaHHUX BUBCT8 C Go

nb■KUH rHUG8UH Ct8n8K!KT8X BYPOCIIK AOBOHLHO KpynHY8 c,enerHK!H, 8 
B o,enerue,ex H aeotaHHYX APBnnHpOBIIBX o,ueqemron peattoKenpeBnea
uua HKHBIIRYB oua■BHKR, 

q8HOB8K K8H8HHOro BBKB, OOTBBHBlllln CHBAY csoaro OGHTBHIR BO 
ueorHX ne■apex OKpKGH K napeKKB■Kll XOHOA8 H8AHHKOBOII anoxn, Oun, 
BBPOR!HO, T8Klt8 OBMABTBHBU UOll,HHX f8KtOHHqecKMX npoueccoB, 

PBKB maaa,arene B llltHOU Oopry l1YUXB8TOKOR KOTHOBMHH, H8 edco
nMHYX BYCOTBX OT 290 AO 360 u, BupaGorane AO 13 ne■epHYX RPYCOB 
/5/. PacnpocrpeHBHK8 BTKX ropH30K!4llbHUX OKB03HYX ne• BP PBAHO co
BU8.8HO B BBPTKKBHLHOR MOCKOC!H (PMC,3). HaKOtopue ranapaK OCT8-
nKCb TOHbKO B tperuaHrapuou BHAB, YacOKBHYB, ,ono,o- H opa,llHBCDCI-
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PRC.I . l'eonoro-reKTOHBQ8CK8R oxeue 0.BOR 0KpH6Y(M=oK.I:IOOOOO): r.nopcl)HpHTY,ry~HTY,necqesnKH, 
rnHHY,Cn8Hl.\l,l,6peK'IIIK - Dpa, 2.HaaeorBRKK,AOnOUKTY,necqeHHKR,ueprenH - H.Men,3.HaaeCTHRKH,neo
qen11KH - a . Men, 4.HaaecrHRKH,necqeu11u11,rmrnY,ueprenK - naneoreu-Heoreu , 5.ilHHKH uanaHre , 6. 
C6pOCH, 7.CKn8AKK, a.ne.epY,CHcreue TKK6yne-naeapyne , 9.KapcTOBY6 BOpOHKH,IO.Kapcr.HCfOQHHKII. 

Ceee{H{uti ~u,;qi/ 

-c 

PHa.2. Cxauer1qecKHR reonorKqecnHR 
H8ABKI'B y llaHOI'O dopu TKK6y111,CKOR KOTnOBKRY. 

PRc.3. 0THOOHrenLH08 pacnono•BHHe nell(ap 
HB ~BC8ABX llYUXBBTOKOR OKCTBUY (no ll.MapyemBKnK) 

ncrYe dappeUCKHe H3B8CTHRKH yproucuon ~lll!H, B KOTOpYX BYpB60T8RY 
1lYuXJ1arcu11e ne11epY, uaunoueuy K IJI'Y ITOA yrnou AO 20-25° , qro noq
TH COBRBABBT C HBKnOHOU nnoCKOCTK HBABHI'B . 

napBYR Rpyc llYUXBBTCKOR ne11epHoR CHCTeuY, rnBBHBR ranepen,no
nocrL ocn.eueu 75000 u8 , AnKHOlt I90 u H UBKCKUBOLHOR BYCOTOR 28 u. 
WHpHHB nnocuoro AHB ueHReTCR B npeAenax 8-30 u. Bra OKB03HBR na
lllBPB HU86T H6CKOOLHO HedonL■HX OTB6TB06HHR, AOBOOLHO 6oraTYX CTB
naurHTBUK; HB AHe- HBrpouo•A611HR H8BBCTHRKOBYX rnY6 H ll(e6HR. noA 
rnaauon ranepeaH, a HBAocrynuou AOR qanoaeua pyona nporauaar pe1<11, 
BYpBdBTYB8R HOBeRmHR ne11epHYR Rpyo HB 15- 20 u HH•e. 

OcranLHYB II Rpycoa flPBACTBBneHY He6onLaHUH, AOHHOR AO 50-90 M 

ne11epauK, BYXOARllHMH H8 IJKHOR HnH C6B6PHOR cropoue Oup1160-AprBBT
·cuon !'PRAY. B na11epax mecrK HH•HYX npycoa xopomo BYPB•ena uenocp
encraeuuan apoaHOHHBR AeRrenLHOCTL PBKH; B6p0RTHO, ocranLHYB BYp8-
6orauy rauae, rau nan ll , llepya111rnnH 06pa111aer BHHMBHHB ea oroyrcr~.: 
BHB HB ~TOM yqacrue ROBBPXHOCTHYX KBpCTOBYX ~pu. nocroRHHOe 0HH
•eHH6 ypoa11en ne111epoo6paaoaanHR B uaocKaa np11 ona6opaaanoR 6ouo-
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BOA apoaHH YKB3YBB6T HB HenpepYBHOOTL BOCXOARIIUIX ABK.BHHR, KOTO
PYB npOXOAHOH B AOBOnLHO BYCOKOM TBMRB K 6ea AOKTBOLHYX OCTBHOBCR, 

no Bonpooy O OBRaK BO BPBMBHH o6paaoBBHHR PBQHYX reppac C Blol
OOTHYMH YPOBHRUK ne~epHYX Rpycoa, oneAYeT OTMBTKTL, QTO are CBRaL 
ocno•Hena od•eKasecrHYMM oco6euuocrRuH KBpcra, a B uemew panoue K 
H8nHQK8M H8ABKra, QTO nK■aer HBC Boawo•nocTK nonYTBTLOR HHTepnpe
THPOBBTL 3TK npoueccY, 

BocTOQHB8, OfA8nRRCL OT Uy~XBBtCKOH KOTnOBHHY HB6onLmon 803-
BYmeHHOOTLIJ, pacnono•ena TKKdynLCKBR KOTnOBMHB, B IJl'O-BOCTOQHOU ~ 
ny KOTopon AO coopyzeHKR B 1955 r. BOAOxp8HKOKCB, nornocanKCL B0-
AY p,TKH6yna, paarpy•anoL qepea 2 kw no npRwon oKono c,)laeapK, na 
250-300 u HKKB OT YPOBHR nornomeHHR. nocne noAnpy•eHKR peKK crane 
B03MO•HYM oneneonorKQeCK06 KCC08AOB8HK8 ee nOA38MHOro reqeHKR/3/. 

npon&OTL TKH6yna-naeapyna OTKPYB88TOR ITOA oGpYB8MM 0KpK60-
ApraeTCKOH !'PRAY, 88 a6oon1JTHOR BYCOre 490 w. nonoou KueeT 3 BXO
A8. 8 ne.epy BR8A81JT ABB pyqaHKa O PBCXOAOU He 6onee 20 n/o;xpoue 



Toro, H8 paaHUX YPOBHHX BHYTPH RORBBRIITCR !8KHB •a p0AHHKH, oGpa
ayo.HB UBCT8UH BOAOR8AU, BYCOTOR AO 9 UH ORRTL HCQ8381>111,118 B CH
,p0HHYX oaepax, Tpe.HH8X HnH ne•epuux H8HOC8X, 0CHOBH8R nonOC!L 
AOBOBLHO xopomo npouu,a. UpeoGnaA8llll8R ,p<>pua XOAOB B 08QBHHH-ona
GOH8MOHH8R OB8nLH8R C AnHHHOR OCLO no Bap!HKBnH, QTO CBR88HO 0 
paaBHTH8U nonoCTH BAOnL BBPTHKBnLKYX TBKTOHHQBCKHX rpemHH, 8 o,y
neHq8TOCTL oGycnoBn8H8 uanHQHBU BHYTPHOnORHYX BBPTHKBnLHYX TPBIIIHH 
H Tpe.HH HacnoeHHR, 8 T8KKB rnHHHCTo-necqaHHC!YX npocnoeK. Buoo,a 
ycrynoB He npaBU■BBT 10-15 u; uuoro BOAOGonttux RUH oaep,r11YGHHOR 
AO 5 H, CauuR HHKHYA KOnOABU, H8 rnyGHHB 220 u, nepeXOARlllHR Bona
GouBMOHHYR KOPHAOP, aanonHBH BOAOA H cneneonorauH flOK8 uenpottAeH. 

Ha■HUH HCCnBAOB8HHRUH flOK888HO /3/, Q!O na■apa TKHGyna-.ztaeBpy
na HB npocro flOA38UHOB pyono PBKH. B HBABHHYTYX ron■ax H3B80THRK8 
oGp830B8H8 cno■H8R rHAPOreonorHQBOK8R CHCTBU8 0 nepeOBK8'-8UHCR ua 
pasuou YPOBHB H nepHOAUQ8CKH oooG■Bllllll!UHOR APYr C APJI'OU K8pOTOBII
UH BOAOTOK8UH, CHCTBU8 paarpyKBBTOR B GopT8X rnyGoKoro Y•BnLR, B 
OOHOBHOU, qepaa CH,p0HHOB oaepo H8 AHB rpoTa (.ztaeBpyna-l) H nemepy 
ID8Bll)(8na. Kpoue ,oro, OKono rpo,a OTKpYB88!CR 38K8pCTOB8HH8R ,pe
■HH8 0 CH,p0HHUU oaepou, ABGHTHPYllllBM !OnLKO nocne AOQBR (.ztaeBpy
na-2); BY■a no TBQBHHO PBKH naeBpyna, OKOBO HHBHBR OT8HqHH rac,ea 
uaneHLKOR flBQ8PKH O CH,tioHOM BYTBK88T eme OAH8 ROCTORHH8R pyqeRKa. 

ITemepa ID8BUK8n8 OTKPUB88TCR B neBOM Gopry Y•BnLR p.naeBpyna. 
0H8 COBAHH8H8 TpeHR CH4'0H8UH O APYroR ne•apoR ROA rHAPOTOHHBnBH H 
oG•an HX AnHH8 COCTBBnRBT 1520 H, DonoCTL xap8KT8PH3Y8TCR npRHO
yronLBUU■ CBQ88HRHH rnaBHOro XOA8 H 38ROK8HHUUH no TBKTOHHQBCKHH 
TP8111HH8H GoKOBUHH OTB8TBnaBHRUH - nemepa oGpaaOB8H8 B 80HB paaBH
THR HHT8HOHBHYX AH3~1JHKTBBOB, ITe■epa IBaB11)(8R8 88ROKBH8 B BBPXHB
uenoBYX ononoTux HBBAOTHRKBX poaosoro H oeporo qBeTa, Oua Gora,a 
118T8QHUUH oGpaaoB8HHRMH, ooo!leuuo B OTB8TBneHHRX; BOTpBQ8MOR o,a
naKTHTU, c,enarUHTY, KOnOHHY, renHKTHTU, K8CK8A rypoB HAP• 

K BOCTOKY OT llYUXB8TCKHX nemep, no xpeGry H B 0Kp8CTHOCTRX ne
mepY TKHGyna-naeBpyna, AOBOnLHO xopomo p83BHTY ROBBPXHOCTHYB K8PO
TOBY8 ,tiopuu - BOPOHKH H ABnpaCCHH, AH8U8Tpou HHOrAB Gonea 300 M, B 
a,on nonoce HU88TCR paaBBTBn8HH8R CHCT8U8 TpBlllHH, 8KTIIBHO yqacny-

Jlll8R B K8PCTOB8HHH U8CCHB8, Pacnono•BHHB BOp0HOK H8p&AKO ~KKCHPYBT 
H8npaBneHH8 '1'8K'l'OHHQBCKHX Tp&C!KH, B OCHOBHOM COBR8A8lll'l88 C npocru
p8HHBU ~POHTBnLHOA RHHKK H8ABHr8 HnH nepneHAHKYnRpHOB K He"· XOAY 
OCHOBHOA nonoCTH B TKHGyna-AaeBpyna OpH8HTHPOB8HY H8 BOCTOK, oro-
38D8A (190-255°), mrO-BOC!OK (130°, 155°) K cenepo-BOCTOK (80°), 
CBOp8QHBBR ORR'l'L K mry, K p,.llaeBpyna. 6oKOBYB OTB8TBn8HHR p88BHTY, 
B OCHOBHOU, no 88KUYT8M 150, 165, 190 H 210°. 
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B OKpHGB H8B8CTHO Gonee 20 na•ep,HBABKr oGyonOBIIII aapOQBHHB 
OAHHX (l(yUXB8TH, TKuGyna-naeBpyna HAP,) H 8KTHBMSHPOBBn.p83BK'l'HB 
APYrHX, pauee cy•eOTBYllllHX (uanpHuep, nemepa H8B8R8X8BK);paaHOOIS
p83H8 rBH8TKqeoKoro,rHAp0nOrHQ8CKOro pBKHU8,MOP4/onorKQ8CKoro KT,A, 
runoB ne~ep oGycnosneHo cno.uuu xapaRTepou aroR reKrocrpyKrypu. 
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THE INFLUENCE OF SEASON CHANGES OF THE CAVE MICROCLIMATE 
TO THE GYPSUM GENESIS 

MALTSEV, Vlac:umu• A. 

In 111o•t of the literature th• cry■talllzatlon of •P•laoth .. ■ 
1• dl ■cu■■ed •• • contlglou■ or •• • lono-("ycled proc•••• Only 
• faw pap■ra [~] are print.ad to di ■cua■ ■hort-cycled 

cry■talll■atlon aoatly ln th• aapect of it•• •O•• At th• ■alfte 
ti-, th■ aneaollt•• hdnd-controlled 91>■leotheaa) are 
well-knONn, but we couldn't find anywh•r• a dlacrlb■d phy■lcal 

aodel of th•lr Q.,,••l ■• Th• probl•• la in the fact of the 
••••on change■ of th■ dlrect:lon of th■ wind ln th■ cav••• Mith 
t.ht■, we cannot dl ■cu■■ •• • phy■lcal .ad■l ■tat.e..nt■ like 
that 1 •An■l\oUt■a grc,t,, against th■ dlr■ctlon of th■ ,Mind•. Our 
opplnlon is to find • ■olution of thi ■ and ■aa. other probl••• 
in the lnflu■nce of ■hort-C't"cl ■d proc•••••• 

The ao■t coaaon ■hort-Cycl ■d proc••• In th• c•v•• 1• th• 
••••on ch•noino of th• •tr circulation. it·• not v•lid lt••lf 
for th• cryatalliaation of th• •P•leothe•• eNept •ca• r•r• 
typ•• of th••, but 1 t cau••• th• ••••on chanoi no of the al r 
hu■idity, and it 1• lftt.lch ..or• int•r•ating. So, al1M>at each 
point of th• c•v• haa in aOM• ••••on a dry wind froa th• 
aurfac• and in another" ••••on a huaid wind fro. th• deep par-ta 
of cav•. 

W• ■tarted ••arching for th• apeleoth•••• control l•d by 
th!• proc•••• in th• c•v•• of Podoli• [1], becauae th••• 
apeleoth••• •u•t have in the ca•• of gyp■u• ■ore specific 
aor-fology. Thi• 1• because of cryatalllaatlon of calcite and 
other carbonate• 1• controlled by carbon dioNide balance in th• 
air aor-• than by the hualdity. Also, gyp■u■ la enouph aolubl• 
to hav• a viaible yearly incr••ent. 

Fir"■tly we analiaed •0n1• observati on■ of gyp•u• •anow•, 
,aad• by th■ cavers of Lvov, and eNa■in•d occurencea of auch 
.. •now• in Jurinskaya cave. The gttneai ■ of thl ■ •■now• w•■ 
priviou■ly di ■crib.cS as a•roaol. Also we eNa■ined •oa• atrang■ 
occur-enc•• of gypaua •froatwork•, diacovered by Lvov c•v•,-•• 
Boffie of th••• occurenc■ weren · t ;,r•••nt 1 n ••Y, 1988 1 and w■r■ 
ob■er-v■d In octob.,-,1988. 0th.,-• were fP.md in a■pt■ab■r",19871 
and flifftr■ strongly diaaolv■d in ••Y, 1988. Lvov cav■ra trt•d to 
r"■l at• tt to th• •a■a-tr-ansportat:lon of gypaua by the •tr, 
caused by th■ t■chnogenlc activity (at,-tpping of n■w path■•> 1 
but they dldn ·t succeed in constructing of physic•l •od•l. 

Th■ •■ri ■• of observation• had a r-■•ult, that th■•• two 
t.YP•• of ap■l eoth••• 1 n Ju,-1 nakaya ar-■ really on■ ap■l 1t0th■• 1 n 
different phases of ■volutioru 

ln th■ ■u.a•r th■ direction of th■ wind is froa th■ 
aurfac■ to th■ d••p■r part• of the cave and the hu•ldity la JCM 
C70-90XJ. In th■•• condition froa thin fil■s of slightly 
under-saturated gyp■u■ •olution frostwork ;row■ Mith the ■p-■d 
up to 7 -• per ••••on (7 .... is th• thlckn••• of crust>. 

In th■ wint■r th• direction of th■ Mind is backNarda, it·• 
hu•idity is 1NX and th■ ••- fila di ■•olv■s the fr-o■tNOrk free 
the •ubstrat• and causes it•• falling. The vysypka■ of partly 
dissolved fro■tNOrk was di ■crib.cS a■ • snow•. 

Observations of all such occurence■ in Jurin■kaya ■hOM 
that1 

- t1a,clau■ size of fro•t"°'"k on-••••on incre..nt is 7 - · 
- t1aN1■u• part of on■-••••on di■solution without falling 1• 

11.S. 
- Jn th■ vy■ypka■ of ••now• dissolution continue■, and 

incr■--ntation-not. The spe9d of di•■olution wasn't cor
rectly eNa•lnltd. 

- t1aNi■ua thlckn••• of vyaypkas i• 1N -· C last year 
increaent 1• up to 2 -· >. 

- Soe■ vysypka■ ar-• •dead"- th■ ff"'o■b•ork upon th■- doean •t 
Qt"'OM nDM and th•lr d■-gt"'■e of dis•olution on thlr ■urfac■ 
1 • auch greater than usual. 

- Ne can suppose, that the ••xiMU• •o• of ••ch occurence 1• 
5H years. 

So, we hava 
••a•on-6cl e-control 1 ■d 
other type of f,-osb,10,-k 
th .. C3l. 

• Qood 
sp■l .ath■■• 

-.. suoo••t 

■aapl ■ of aph■-ri,: 
To di ■tin9ui ■h it froa 
th■ t.,-• •eph■■-r■s• for 

Additionally, w■ can not■ that the gypau■ eph•..,..•• of 
Podollan caves ..-r■ practically u■ed by th• caver■ durino a 
long tt-. There was an .apiric rule to ■■arch for th■ 
contlnu.ation of th■ cave in a f"'egion with ••nDM• or 
"fro■twor-k"'. Our aod■l of th■if"' oen••l• supported this rule and 
we tried to wugg■-t soae anal09ic f"'Ul••• ba■.cS on this i■odel, 
for the caves of Kugl tanotau ■ountains-1 th• ••in object of our 
cavin9 9roup. 

Of course, th■ degr .. of saturation in th■ cave solutiOl"ls 
and see■ other condl ttona •ay pr-oduc■ oth.,. typ.,. of 
••••on-controlled ■pal eoth-•, ■o we coul dn 't f 1 nd 1 n the 
ku9it:an9tou cav■- Just the •-- spalttath .. s. Th■ speed of 
incr-■nting of gyp■ua in al 1 th• occur■nc■a was or-eat.,. than 
the ■pa.cl of dis.elution. Also, both of th .. ware auch ■lower, 
than in Podolla. So, thlWa ...,... no y■aly falls and no •fully 
eph~lc"' spal90th■-1s. 

I 
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Ni th that, we located aoae oth•,.. effect■ of the saa■ 
proc■•••• to th■ gypawa speleoth■-■• The ■ain of th.. 1 ■ th■ 
cut"'r■nt rec,-ystallisation of th■ sp■leoth--■ Nhile grOMing. Th■ 
physic■ of evaporation-condensation aay, that in such 
condition■ the spaleoth•• au■t incr .. ent on the out■id■ 
surface, di•solva on the ■Ide, turn9d to the ■ub■trate and 
r■cry■tall i•• in■id■• 

Th--■ feature■ are found for alac>■t al 1 gypsu■ ■p■laoth■•• 
of th••• cav■•• Hor■, th■ gypsu■ ■p■l ■oth .. • of kugitangtou 
cave■ are dl ■crib■d •• ■p■cificC2l aostly because of th••• 
features. Al■ost all crust■ are dlsconn■ct■d froa the 
aub■trat■, are strongly recrystallised . and cov■rff by 
frostwork. Antollt■• •Cf lowers>, orDNino on th••• crusts, 9rON 
th,..ough th•• and hav■ no •roots•. Th■ ■tala;■lt■■ ar-• hollowed, 
wlth th■ wall• 1-39 ca. thick. With that, their di•-t•r 1• up 
to 3 •• Their wall• con■i ■t of recry■talllaed fro■tNOf"'k. All 
thl• 1• rioht for lar-9■ gyp■u• occur-enc••• For th• •••1 l 
occur-enc■■ thi ■ rule t ■ Nf"'ong. 

Bo, .,.. can ■uppo■■ that all lar-g■ gypsu■ occur■nc■a in 
th■•• cav■a are related to th■ ••••on change■• To have a ;ood 
■vid■nc■ of th!■, ■oae ■icrocli■at■ ob■ervationa w.er■ dona. lf 
the dlrttetion of th■ wind i ■ fro■ th■ deep part■ to th■ 
entrance, we have th• air hu■idity 1N'X up to th• ■ntranc■• If 
the dir■c:tton of th■ wind i■ backwards, in th■ ttnd of th■ 

••••on the air- hualdity fall■ to 98-9~X in SN •• free th■ 
antranc■ and to 68-7ex in see •• fr0111 th■ entrance. Th• 
observation■ .,...... don• for 4 entrance■ and aOf""e thatn te point• 
for ■ach. The r■oion■ with large oyp•u• occur■nc•• (26 ■tudled) 
are quit■ loc•l and are c l ose C<4H •• > to th• ■ntranc■a or to 
th■ point■ wt,■,. ■ an ent,-ance recently was • 

According to thl ■, we ■ay, that in the cave■ of 
kugitangtau the OYP■u• it■•lf i ■ controlled by the 
••••on-cycled proc■••••· N■ ■Nplain it by th■ foll0tfin91 

- Bypsu■ 1 ■ too ■olubl• for th• long-living ap■leoth .. ■• 
- 8uch speleoth••• ■ust have a proc•••• supporting th■ir 

eNi■tanc■• 
- Nit:hout ■uch proc:-• th■ lar-g■ gyp■u• speleoth... •dt••

di■•olv• and fal l down. 
- Thi• aupportlng proc••• au■t. be .tlor-t-c:yc:lad. A long-ayclad 

proc••• can·t ■upport ■uch a well-■oluble ■in.,..al. 
- Such proc .. • is the •••aon changing of the air huaidity. 

Returning backNard■, ,.. can fora,ulat• th■ ■■arching 
criteri•• for the n ... parts of cave■ of KugStangtaut 

1. A large OYPIIU■ occur■nc■ show• us th■ strono ••••only 
air flood Caaybe r-ec:■nt) near an ■ntrance. So, ... can t■■t the 
topaoraphic ■aterlal• of the cave■• 

2. The hole■ with th• strDno■•t air floods in th■ past are 
■arked by the vysypkas of thin QYP•u• crusts without laro• 
cry■t•l• CA condition of or■at •P••d of cryatalli■ation and 
dissolution> . 

Th-• crit.,-t ■s were ■Ntr-ly ■ucc-■ful ly teated in 
19881 1989 in th■ cave■ of Cupp-Coutunn sy■t•• (Kugitangtau>. 
Two n■tt re;ion■ of th• Proa■szutochnaya cave were found. So, w■ 
can conclude, that th■ ■UQg•■ted aod■l 1 ■ proved. 

By th■ way, in the expeditions of 1988,1989 ■ca■ 
ob■ervations N9f"'■ dqn■ about th■ carbonate wind-controlled 
■pal ■oth .. ■• 

Both classical for•• of an.-.olite■ C4l ..-r■ found-
aneaoltt--h■lictit■■ and ellip•oidal ■talactit■■ and 
■talag■itea. Th■ ob■ff"Vations ■how wind change■, identical to 
th■ pr-avi ous ca■■, but th■ chano•• of air hu■l di ty w■r■ out of 
accuracy of our ■quip-.nt. Pr"obably, th■ carbondioNid■ balance 
in th• air is al■o contr-olled by th■ wind changes, but it i• a 
topic for th■ futur-■ atudi••• 

On• aor■ wind-controlled feature of calcite ■p■l ■oth••• 
.... found. Thi• la a ap■cial type of their surface. Buch 
sp■leoth- C ■talactite, atalag•tta, helictit• ■tc. > ha• a 
two-coloured ■urfac■- Nhite,not transparent on on■ aid■ and 
yellOM, tran■par■nt on the other. Th■ ■-- su,-fac■■ of all 
epeleoth .. ■, fOW'\d nearly, have th■ ••- orientation. 

Studying th- ■how■, that th■ tran■par■nt std■ i ■ 
r•g■n■r-ated, and not transparent- dSs■olved. Th• ■Scroclt .. t■ 
observation■ ahow, that thi ■ type of ■p■leoth••• aNi■t in th■ 

r■olon• of th• cave , wh■r• th■ huaidity fall■ only to 98-~X 
Cauch aor• fat"' froa th■ entrance■ th•n for gypau■>. 

Th■■■ ■p■l■oth .. s Ner■ alsb tested a■ a ••arching 
criteriua. The re■ult■ ...,... b■tt._. than for QYP■U■ on■•• That 
i■ becau .. of th■ tho-coloured ■p•l ■oth■- aark not only th• 
wind flood■, but th■ dir-ectton to the neara■t entrance 
Cr■oen■rat■d ■ur"fac■> and th■ di~ection to th■ n■ar-t d■-p 
voluaes Cdia■olved surface>. 



Finally .,.. can not• , that the rol• of th• •hort-cycl•d 
proc••••• tn th• cav• •ln•ralogy t• 11uch gr•at•r than w• could 
think. E•P•■lally it l• right for w•ll-■olubl• 111ln■ral• llke 
gyp•u•. Al •o ■tudyi ng of the sp1tl eoth•••, control l •d by th••• 
proce••••• May give •• • r•■ult •Offl• new rule• and crlt•rl ■• 
for practical cave research . 
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ABOUT THE HYDROTHERMAL STAGE ON THE LATER PART OF EVOLUTION 
OF THE CUPP-COUTUNN CA VE SYSTEM 

MALTSEV, Vla<Hmlr A. - MALISHSVSJ:::Y, Drnttrly I . 

The l ate■t researches in th• caves of Cupp-Coutunn 
(Kugi tangtou mountalng) g•ve an uneKpect•d re■ul t , that 
caves were recently under an influenc• of th•nnal water•. 
fact wa-in •t known before because of 2 reasons 1 

1. The influence of the thermal water■ to the morphol OQY 
of the cave 1 t !lel f was very we•k and the ther1Ral mineral• were 
destroyed everywhere, wh•re were later water stream■• So, the 
evidences of the thermal activity could bl!! found only i n the 
rare parts of the upper floor• of the sy■t•n.. 

2 . The Cupp-Coutunn cave syste,n is l!Mtr•m•ly b•autiful 
1 

and no one explorer I i nt.•re■ted to lfti neral OQY I di dn • t study th• 
re,;;ilons without well-seen interesting speleothems. A good sl ghn 
of l t can be a casus 1 when l n 1981 the best Sovi •t cav• 
inineralogist Viktor Stepanov was guided to the Promeszutochnaya 
cave by one of the authors of this paper. Near the entrance of 
the cave they walked upon a large occurence of large fluorite 
crystal s and nobody of them noticed lt (but ln the same 
expedl tl on Stepanov found out sl gns of thermal actl vi ty in the 
Fata-Morgan.11 cave near Gaurdak settl ement) . 

The first ■lghns of the th■rmal •ctlvity ln ih• c a ves of 
Cupp-Coutunn By■tem wPre found in 1985 by th• cavino oroup, 
lead by Andrey Vyatchln fr-om Gor-kyy C3,4]. That were cry•t•l • of 
fl uorite in the Pr-ome•zutochnaya cave. The pr-obl•m, i• the 
oene'!li s of thi • occur•nce r•l ated to th• cave , wa■n · t ■ol ved, 
becau,u, no one crystal was found in i t' ■ oriolnal beddino, In 
1985-1988 were several analooic find■ by dlffer•nt oroup■ , but 
no 9pec 1 al etudl e■ were done. 

This paper contains some preliminary reeult■ of the 
1988-1989 research of thermal inl neral i aati on of the 
Promeshutochna ya cave. Mos t of these obutrvatlons were 
supported by other cavt ng group• l n two other caves of the 
system- main Cupp-Coutunn cave a.nd Tush-Jyruck cave. The reason 
of report i n9 the prel i ml nary result• on the Conoress 1 • that 
thes e rl!'sul ts have a gr•at spectre of appl l cati ens and the 
sc ientt f 1 c forses of tht!' oroup■ 1 •tudyl no th_. • ., cave• , are not 
l!'nouph for it. 

Durtno the first phase • crust of oiganttc calclt• 
crysta l• (up to 2 ffl. •lzR) with sulf ide (metacynnabar wa• 
d t agnosted > and manganese owydes incl usl on• ff i rat ,ni cron• 
size) was created. Th• t•mperatur• of crustificatlon of calcite 
ls 100-130 C. During the second phase th• fluorite crystal• up 
to 10 cm. s ize were created with acme oth•r ■ulfid•11 tgal•nite 
diagnosted, the size of crystals is up to 0.:5 ma. ) 

1 
quartz (th• 

crystals are up to 1.0 mm.>, ca.lcite in amall crystal•. Th• 
te1T1perature of cru&tiftcation of the fluorite i s 70-100 C. Th• 
other tntere•ting features of thi• fluoritl!' are1 th• absenc• of 
luminescence , high concentrattona of Sr (up to 4Y.) , high 
internal stre11s in crystals , and absencl!' of gas ph••• in th• 
flu i d inclusions. The only found f&ature of th• third phas• le 
an e1<tremely strong d i•solution of fluorit•. The dts■olutlon 
s preads up to 4 c m. along th• Joi nta of crystal•· 

The additional featur• of all three phas•• 1•. a specific 
alteration of 11 Me■tone•, spreading up to half a metre into it. 
This alteration waan · t yet studiad wall, but •om• 
conclusions can be done. 

Host interesting ls studying the po■t-ther,nal effect■• A■ 
we had written ln tht!' beginning of the paper , no water ■tream■ 
were since the thermal proce5s in tht!' di•cribed region■, So , the 
kargt post-ther•al procl!'ss there was repreeentated only by th• 
corrosion effect of the condensing wat•r without any 
redeposition of the unsoluble fraction. Aa a result, the 
llmt!'st one surfac•a ln these r•glons a.re cov•r•d with fluffy 
e luvi al clay structur ed by th@ m•triK of •Iterated lim@etone. 
This covertno la coloured from yellow to red or black, ls up to 
10 cm. thick, and cont•tns •om• ore-acco•iated mtner•l•. 
BAl l!'ni te , metacynnabar and manoane•• 01<yd•• wer• d i agno•t•d. 
In Fata-Moroana cav• C2l hydrohematl t• and hydr-omuakovt te were 
found in nnalooic clay■• Thia covertno • v•n without full 
anal ysl • shoH11 the strength of the 11 me■tone al teratl on- normal 
liiaestones have 2-6Y. of unsoluble mineral•, and alterated- not 
less, than 15-20. 

The gigantic calcite crystals are di••olv@d by this 
process up to 0.5-2 ctn, thin. Tha specific feature of their 
dissolution in these conditions ts a "'mirror" of sulfides , 1-5 
micron thi ck, dismount@d from calcite during t he dissolution and 
not re,.oved, covering their s urface. W• can propose , that tt 
const s ts mostly of metacynnabar <sp@ctral analysts> , 11ayt..e 
partly with 1netalllc mercury, but WI!' can't prove it- crystals 
are too small for the X-ray analysis. The analogic coverings 
were previously found nearby ln Fata-Mo rgana cave [21. There they 
are thicker, wel l-diagnosted, but not related to the thermal 
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actl vl ty. We cannot ■upport Lazarev ·• obeervatt on about enaloglc 
coverino of gypeum apeleothems [ 2] - the gyp•um in this caae has 
the ortotn fro• th■•••• calcite by reaction with H.aS with 
extant cov■ri nga. 

Further we· 11 contl nue th• deacr t ptl on of th• po•t-thermal 
affect•, end here H■ 'll diacuss acme aspects of this thert1al 
activity itself. 

Our proposal!I of the week i nfluence of thill process to 
the morf ol ooy of the cave are b•••d on the fol 1 owl no 
ob■erv•tlons: several old rock fall• werl!' found and studied , 
where large rock• wer• al terated from all •urface• to the !Uame 
depth, a& the limestomts ln their bedding. The morfology of 
the•e fall• ah1oat doeen·t distinguish fr-091 the • orfolooy of 
1 ater fall 11 . So, the l nf l uence couldn't be strong enouph to 
control the morfol ogy of the cave itself . Nothing fflor• can bl! 
concluded about thi!1 1 because there is no po■stbility for 
compa.ratton- th■r• ar• no r•gion■ of th■ cave ayatem, younger 
than thl s process. 

No analy■t• wa■ done for d11ttno thi• activity, but H■ can 
••Y, that lt' ■ youno■r than mlddle- Ouatenary. Th■ evidence le 
1 n th• fact. 1 tt ,nl moat of lhl:' v ol um,.s of c aver:., havt ng the 
nro<>ional origin, •r• dated as mlddl1t- Ouatenary Cll. With th,,t, 
the pos t - thermal croslonnl-oriolned voluO'lets do not add much to 
th@ volume, that ewl~ted at the moment of tharmal activity. 

Other fenturets can be noticed for thla proce11s 1 

- We couldn · t find the source t ecton ic !ltructures for thi s 
procesa. No di mensl on,lll-rel ated f@atures of the therrnal 
activity were · found and no tectonic 11tructure!I with the same 
mineralisation were f ound . 

- This proce9s was qutght short, but strong. 
- It's out of geological knowledge about Kugttangtou mountain 

syste-m. 

R111ttur-nl n9 to thP pont-thPP"fflAl pf f P ct•, we C4'1n con t I nue wl th 
the post-thert1al mineralooy, Some regions wern studied , where 
the thar,nal rel t cts w@rlt d@5troyed only partly befort? the 
"norma l " cav• dapo!lition •tarted. Some apectfic minerals were 
found for the■e region■- celestlte, baritl!' In the l ■olated 
rosalles of cry•t•l• up to 3 cm. large with the crystals up to 
1.5 cm. larQe l •okonite <In-cont.alnt no mineral of the 
montmorl llonlte group) , coloured Into graon with 2Y. of NiJ and 
eome other-a, partly not di •onosted yet. The di men•i onal 
relatlonahlp of th•lr finds prove thelr origin by redepo!lltion 
of the thermal rel lets. 

Additionally, there are some evldenc.,11 of Influence of 
•noth@r thermal proc&•s to the ••nut c•ve sy•tam. Several 
region■ are found , where the flowstonl!'s content up to 17. of Pb 
and Zn, and even occurenc•• of ceru••it• are found . Thes• 
regions also can be f@11tur@d by laro• occurencaa of araoonite, 
rare in other parts of syst•m. Th••• r-•olona have a good 
di ,aenaional correlation HI th the upthrow faul te of Chi lohaz 
zone, knoHn as •ourco •tr-uktur11• for th• Pb-Zn ore deposition. 
Probably , th••• feature■ of mineralisation of th••• cave r•olon• 
of c•v•• a r e also post- thermal, No fwatur •• of cave lftQrfo l ogy 1 

•pacific for th••• reolon■ w•r• found, and no aloh1i• of tn l s 
therni• l proce■a t t■•l f Here found . La•t, th• dt acri b■d 
flow■tones are ,nuch youno•r than diacrlbed for the pr•vious 
proc•••• 

Finally we can not•, that 1 

- The Cupp-Coutunn cave sy•te111 cannnot be named 
hydrothermal . The thermal etaoes in it·• evol ut l on were 
•hort and had • w•ek t nf 1 u@nce to the cave itself. 

- Th• thereal lnflu•nce to the cave minerali ■ation i a grl!'at . 
Th• •tudylno of l t · • productg only b•gun and proml ••• much 
mor e interesting thing•. 

- One of mo•t lnten,ive thern1al proc•s••• In the region 
wa!ln ' t known before. 

- Probably, analooic influence■ can be found in some other 
cave• (starting with Fata-Horgan•>. 

thermal proc••••• in - One of the ,nai n aspect of thr 
Cupp-Coutunn wasn't •tudt •d at all. Thi• l• ■tudyino of 

tht!' product■ of thermal cl aye, wht ch must concentrate 
acttvtty. 
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CONSIDERAZIONI SULL'USO DELL' ARO IN GROTT A 

OlUNCATO, LU1g1 Dante 

nuovi •uterillli in • P•l•olosia ha per••••o 

t ·ua.pluru~iune di u•bienll ipoc■ i Cino o a pochi anni fa 

.i.1•rt,,a:luna:ibili:la povMibilita' di user• tecniche propri• della 

ull1' itu · i.ul,uc~uuu pwnwitt.■o cut111■n tii·u ' l 'eaplorazione di quel-

lv casvi ht· in <;Ui lea quanti la• di an hi ride ctu·bonica pr■■■nl• •• 

i1u..0■1,1ulibile cuu lu ,·itu. 

11 ooa.tru sruppo hu volu tu veriticare la po■■ibiliha' • le 

diff1cullu' Jt vrJi11e siu lecnicu che aedicu Ji t1dottare l'uvo 

Jttll • ARO in a■bianle iposeo . 

l,U.Ttn: l All 1:: w.1::.-ruot 

1Juw a.peluolo.-i L .P. di trinni 39 R.O. di anni 33 in buona salute 

huuuu 111ffwtluuto ltt. di1u:ewtt. d•l priao poz.zo della srotta Grave 

J.,. 1 P1.u•c.:lil lwl lo dutu L l Ji auto-reap! re tore ad oaaiseno al 100X. 

Outo1il11 lu dl~<.:1111111 • ilvalllu 11ouo 11tutl v alulull 1 para■etri 

L • cJlfri..:olt11' Ji pruu·•wlu11e al we.mu Ji11oatr■ t• ain dalla f••• 

le■p•r•lura. dell ' oaalceno ln■plrato1a qu■•t ' ulti■o 

louunv•nient• ad w · c.:erc.:otu Ji ovviore tra■it• oontinui lav•s•i 

ru•· lulh1vu1 lu le■peroturo del ca• ln■pirato riaanevo 

nulv\.ul■wnl"' ulla,c.:tt.u•ondo aollvazlon1t ecceaalva a aenao di 

blfvc..10~£ ill/ 6,0LA 
-O,;,.eneuj, .1:au:h•ai R.O durtsnlw l a Jisceao • rlaalila aoelrava 

""'""olw iperp1u10 fiuu u veru dls pn .. o.,o. 1ouu dlre duvutu alla 

La \o u lulu,doue tallu Jul du• ■J•wl"eolo1ri vulla powlti"lbilltu' 

c.:he 1 ·..,.o Jell 'aro con,,.utu Jl trup"rur• zone ivos•• in cul la 

rldullu pr":iii:•nzo. di uai11ls..,no n• lapune-c.:un1dslia l'u■o ■' 

vo1oiliva 1i:e al •li■ inunu alcuni inconv•nl•ntl dovutl alla aal 

>.IJUiu■o vululo v11luh1r• in laboratorio •• vi to■••ro 

•ut.ritt,iuui wullo. co■poelzion• d•l ••• nel aan1ua reapirando 02 

u.l lUOX .cJuvul• sopru.l lulto al lipo di apparecchio uaato ad 

1111 ·~u■ .. ntu dvllo wpuzlu ■orlc.> che al •• verlflcato per raslonl 

t .. cul...::h•.tu11e"u"ncJu quultro pruvw Ja w(or~o al clclo•rsoaetro 

aa:aii:wl ■d.ll o tino uJ t ·"'•tturl■eulo tlwlcu del ■osc•tto.All '11.c•• 

J111ll1.1 1,wuwa aUblu■u •ft•ttuoto un prellevo endc.1ortario■o per lo 
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vulu la~lou• d•lt.t.· HB I'll Pcoz P02 IJ003 ABE SAT • du rent• la provu 

~uno • tut 1 ■unl luri zz:o l1 1 pura■•t r l 111 ■udinaaicl • tand•r d • u■o ln 

\.:'-lri.lioluslu;ublJio■o •ft•ttuato d■ lle wpiro■etrl• a rlpo■o • 

durunl• lo ■Corzo p•r \'•rlticare l 'a■■enz.a di feno■enl dl bronco 

»pu.i,;■o du. wlr••• fiwlco. 

IIISULTATI 

Vul'tanl• lu di1,cesa • t•isalita dal pozzo la Cr■quenz.a cardiac& 

■unlto1·"l1t cull l ' lloll"'l' liu ■u11tratu un picco a 150/■' al ■oaento 

J•lJ• c.llwc ■■ a. •cJ un uc•• 220/' dur11nte la rl■alito,non •i aono 

arit■l• Jptt rcl:1111tich• aopra""•" tr 1 color 1 

veult·ii..:oluri. 

llu■wt.i d1;1,ti 11ono oon(or■l a qu•lli rll ■vatl ••■pre ■■diunt• 

llol L••· •u pl lo l 1 da ctu.:c lu J•l lo. A•r•onau Uca Wl l i tar• l t11.l lano 

vublol l\!ol t • ul Oiornale l t1;1ill11.n u dl Curdlolusla. 

v11J<,;1•l d■llu v•·•••lune arterio■a valutati all 'arteria o■erale 

hu11nu vul,i lo J.nc.:r•••ntl <.11.)nfor■ J. allo •forr:o etfelluato •• ai 

•c1;111t lutt uro1 l■nd.,112.0 11d lnor•••ntl auperiorl alla nor■• all 'ac■• 

I Ju l1 v■wrvl dalle ... anali•i ettettuat~ •ono •••u•nti: 

L.P pri■u ••coud. terza quar ta 

110 lSsX 15sX 15sX 15sS 

PH 7. 274 7.423 7. 294 7. 351 

pC02 46. i 39.6 52. 3 45. 4 

p02 01. 5 92 .o ~13. 9 -113 .1 

IIW3 21.0 25.6 24. 8 24. 7 

ADE -oo~. o 1.4 -2. 9 -o.8 

;jAT 92.6 97. l 99.7 89.8 

R.O 

118 15. I 15 .0 20 .1 15 

PII 7. 333 7.397 7. 268 7 .280 

p(;02 30.3 9. 4 48.0 49.0 

VU2 111.1 93 .8 3.21. 5 392. 7 

UC03 19 .8 24 .o 21. 2 22. 5 

AUE -Ou&. 3 -o .3 -001. 3 -4. 3 

SAT 87 .1 97 . 0 99.7 99.8 

' 



IJurunle l• prov• ln laboratorio la frequent• oardiaoa • la 

pr"viunw urlerlu~u huunu "ubllv all lnureaenU proprl dello 

a,; forzo wffelluuto confer■undo per R.O la tenJent:a • pl• alti 

Ltt 1n·uv• ul clclu•rwu■•lrQ.durunt• l• quull ■ono 11tati •ff•ttuati 

lH'•li,.vi 11.11dutlrte1· lowi p,tr lu vululu~lone della GAA eono 1tate 

etfellu-.1l• lt1 prl■u in uriu ••biente , la terzu resplrando 02 el 

lUOS c.lull "AllO h1 quurlu lu 02 al 100~ cun un ■ l ■ t••• a olrouito 

up .. ,•t1> ,,.,,. •ll■inar• ali hundlcap• dovuti all 'au■ento dello 

•1u.u.lu •"•·lo ch• p•r rualout lwcn1loh• .. . eu■•nlutu di olroe tr• 

vQl t• ; lt1 s411conda basal• durant• la quole abl.liaao eff•ttueto 

lHSCUSSlONE 

Dtlll "ewe■w dt11l vulQrl della GAA ■ i evidenzia un tend•nziale 

incr•■•otu d•llu p C02 cul corria.pund• une rlduzlone d•l pH • dei 

ln ler■lnl qu11tati tativl le varl•zioni dell• pC02 ■ono poco 

11lsnllluulh•e,tl.htovla •l notano dei valori piu' elevall re■pl

rando 02 al 100~ ohe non in aria a■bicmte. 

tu avMoluto 11 vulor• plu' elevatu dl pC02 • ' ■ Lalo rl ■contrato 

n•l ■u■,mtQ Je11u ■ forto etrenuo d"l 11o•a•tto pl· allenato IR.OJ. 

pur 1.1un• id11ro11do ch.- Lia 11 du t l 110n 

■ianlficlllliVl p•r l'.-aisuita' del ca■plon• conalder•to,nun noter• 

11 contro•to cuu q_u■11to ■h1uralo ln •o•a•ttl ■uttopostl • ■forzo 

ll•v•-•odera\o prusr•■•ivaaente ore■cent• da J .H.Co■ro• ••condo 

11 quale ,lllelli vo1· lozlunl del valorl dell• pC02 in arl• aablente 

ve .. ifh:ouo a llv11llo tla■utale,veno■o • dell 'arteria 

pc,,l■unur■, ■•nlr• nun duvrebbero verlticar■ l o llv■ llo arterio■o, 

co•• lpol-■ l d.1 luvuro ■ 1 potrebb• teorh.:tere ch• lo ■torzo 

•la·,u,uu 1.:~incid11 cun 11 '" tilt "d•l ••oc•ni ■■l di r••ol■zione, 

lu o•ni o■■u 1 rla ultoti rllevati do.,rebbero rappre■entar■ 

\'Olorl peaslorl poaHlblll,pr,,prlo v•rchl ■ 1 •• sluntl allo ■furzo 

1tr11nuu ed 11 ■oas•tlo per t~nto lnterro■p~ 11 lovoro. 

Ou tutto oh," ei .-vince1·.-bU• lo pusslbillto• Jl poler uuepier• 

sfur:Ll ■ub•u••l■all r■aplrttndo o■■iseno al 100% ••slio •• in 

circuito tlp■rto. 

CONSIDERAZIONI TECNICHE 

Abbl1;1.■u sul.11 tu ■cur ta tu lo t■■ l Jelle b:o■boJ• ad arl oo■pr•••• 

IAl"tt.l troppo peaantl • di autono■ia troppo 

llaillt1lt1 , lnlen,a11011l• ,l11v"'oe,cl • 11e■br11la la po■■ lbilita' di 

u■urw ell uulu r■■plratori aJ 02 CAROi ,oh■ ■onu aolto plu' 

l•■v•rl •J huunu unu autuno■i• 11utevo l • ent• euperlore a qu■ lla 

dtd aruppl ARA . 

Mo 1.:u■■ ttY1'4tlbbttru rl sposto in grotto deall attrezzi oon c epiti per 

u110 wubucq_ueu bn»"o fundall■ tico. 

La pri■a dlfficolta· da rl ■olver• •• ■ tat■ la ve ■tibilita 

dell 'ARO: ltd• appttrecchlo lnfatli,va po■ lzionato ■ull' ■ddo■■ del 

so.-we tlu ch• d•v• u■11rlo ,e olo•· proprio dove sli apeleoloai 

■uulunu lt:a ■ual la raplda \l' wlllrol • cc,n 11 oroll.11 dl ■oen■or■ • l, 

£' ala l o neces11■ rio perclo' spu1to1·e l 'ARO ■ulla ■chiena dell• 

'"ot1\-·l•'",o' •u di xal11u. P•r far" qu11a.lu,pero' ■bbla•o dovuto 

ellunw••·• il tubo ch• va d■l 11■cco-polaon• all• bocoa del 

11ua1&"11tllu \i,wr l ' esp11rl■•11lo Mono ■ tatl u■oll due ARO ad anda■ento 

pem.lul•r• I. R•• tavt& qulndl da •ppurar• •• l 'ARO oo■ l ' ■odif ioato 

con11ervava l • ■u-e cara tt• rl ■ tich• o , •• lo ■pazio ■orto 

respiratoriu diventava troppo luunso, 

Abbia■u quiudi ■ontulo sli A.RO i n due zain i coatru l ti apposta ed 

abbiu■o fat lo :1cender1111 i due volontarl del Soccorlilo Sp■l■o (due 

»pwl.-utiub d.-1 Vil Gruppu Squ•dru Puslla, nonche ' l■ truttori dello 

F.1.A.S.J, n11lla Grave de l Porchltello, una voraslne prolonda 
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clro• eelt•nl• •etrl. 1 vulonturl u■avuno cu■• illu■inazlon• 

CtUlchi da wp• l1111o■ub, la•pud■ a batterla , • non nor■nli 

011, ■chl uun illu■ln•~lune ad ac:•til■11•, • qu■eto P•t"4;:h•' in 

. ••••n2a di 02 la oo•bu■ tion• e' i■po■■ ibile, 

L• prl■• dlfflooltu' ■ l ■ono avu\e sl•' nella di ■o•••• ed •r•no 

duvu.l ■ al fatto oh• la boebola di 02 aravava proprio ■ui lo■bi 

Jel due 'Volontarl, abilanclanJuli pauro■a■■nt• . 11 peao della 

bo■bul• ubbliaava 1 due ■peleoloal a ■oend•r• in una ■co■oda • 

doluro■a po•lzlon• orlzzontal•, lo ■ t•■■o proble■a •i 

ripr•■-nl■vu dur1&nte la rl ■alita ch• per qu■■to ad altri ■otivi 

• • 11t•t&o lenla • fatlco■u. 1 due volontari ■ono rl■allti ■u due 

pronta■ent• 

reoup11ratl in o■■o d l nec•■■ita' , 11 ■edi,oo ■' ri■alito ■u una 

terza curda . 

PROPOSTE DI WODIFICA 

Ii probl••• del bilancia■ento ■ i puo·• ri■olver• ■aanciando 11 

bu■bullno Jal r• ■ lo dell'ARO e 11po■ landolo ■ott..> la aaalla raplda 

ven lr•l• d•llo ■P■ leoloao. In que■ to •odo • 

pufai uo■• un nor■al• ■acco ■peleo. 

tra■portato nei 

'tl r•ccordo tro bu■bola • aocco pol■one deve ••••r• fatto con un 

tubu dd al la pressione . 

Mealio ua1nr• ARO oorazza tl p■r evitar■ ■troppl nel aacoo-pol■one. 

Mesllo u■ar• ARO cicllco. 



REGIONAL AND SPECIAL GENETIC MARKS OF THE PAL-VOLGY CAVE, 
THE LARGEST CA VE OF THERMAL WATER ORIGIN IN HUNGARY 

T. BOLNER, Katalin 

Zueonunentanaung 

Die tlln! gr!!oaten Thermalwaaaerh!!hlen von u211arn betindon ■ioh 
ill dar Hauptatadt, unter einem Oebiet von l km (Abb,l~ Di••• HHh
len ontatandan duroh lliaohungakorroaion von kalten und autatej&en
den, warmen Karatwaaeer (Abb.2) 1n dar Pleiatozan. Dao llutterge
atain dieaor labyrintahnliohen, tektoniktolgenden ~yatemen i■t 
Bozan Kalkstein, jeder hat ahnlloho Hohlenmorphologie und ahnll
chen llineralablagerungen, 

Di• Artikel ver!!ttentlioht einige noue Ergebniaae der Unterau
chungen in der Hllhle von PU-v!!lgy, die die gr!laate iat mit ihrer 
Gea811ltlange von 7 km. Die Gangacharakter dieaer Hllhle iat mit Vlll'
kiaaelton Geatoinzonan beatimmt, die aioh entlang den Hauptlcllltlien 
botindaten und braohten aigenartige, aaymmetriaohe Queraohnitten 
hervor (Abb,3), Auch der Mangel der typieohen Laugungakolken iot 
zu dieeer Inhomogenitat des lluttargeateinea zurllckzutllhren. Statt 
deaaen kommen nur halblcugeltormige Hiachen vor, die unregelmaaaig 
aind auch mi t ihren Uachen unteren Balttan .:. daa erklaren wir mi t 
dam Ablagerung der domlich vielen Tonreate des lluttergeatdnea 
(Abb.4), Bei dem Bntatehung von Wandobertlachen mit klaineren, 
kesaolartigan und kanalenartigan, meanderierenden Korroaionstomm 
nehmen wir die Rolla von Gaablaaen an (Abb,5). 

Die Bntatehung der Bl!hlemai.neralien iat teilweise mit einer 
trUhen Bydrothermalenphase - die Kalzit- und Barytll::ristallen des
sen konnten sogar kleinen Palaokaratl!!oher austllllen - und teil
weiae mit den Bohlenbildenden Thermalwasaertatigkeit 1n Verbin
dung, Die Temperature dieaea Waesers, daa bier Kalzitplatten und 
erbseneteinahnliche Bildunge abgelagert hat, konnte etwae niadri
gar eein, ale 1n den anderen Haohbarhllhlan. Die Untereuchungen cler 

I .nt;roduotion 

The tive largeat oavea ot thermal water origin in Hungary oan 
be found in the aeoond diatriot ot the capital, under tho surtaco 
ot the ao oalled R6zaadomb, They are inaido of an area ot one 
square km., in a dietanoe of 800-2000 metera :from the mod.em wa.rm 

spring group ton, their total length 1• about 24 laa (Pigure l), 

The largeet one of these five 117stema 1a the PU - v!!l.Q Cave 
with its known length of 6,9 lane, the moat of whioh baa boen dis
covered by our oave reaearoher group ainoe 1980, Tho main charao
toriatioa of this oave are oommon with tho other large ,qateu, 
but it baa ita own apoo1alitiea, too, Al, the PU-v~l.Q Cave wa■ 

moat probably oonneoted in th• past with tho neighbouring llityu
hegy Cave, ~ of these apeoialitiea oan be alao obaerved there, 

PAL-VOLGY 
CAVE 

FE~ ~ 
_ ,,._) 

o o<"'O 

I'-b-. 
5 o JOZSEF - HEGY 

FreVh'Qter 
h.:intone depcmt 

Hodem warm spnng 

CAVE 

.... 
l'igure l, The geographical aite of the five largest caves ot 

thermal wa ter origin in Budapest. 
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Kalz1tplatten• blagerungen weiaen daran, da•• dieae Tatigkeit war 
mit mindenetena einen trookenen Period• unterbroohen (Abb,7), Die 
HUhlena•diment• ait verkohlt•n Ptlansenreete und ain1ge 7leder
maua-Joasil1en bewdHn, daaa die HUhle, die in den hietorieohon 
Ze1ten kein• Hatureingang hatte, atand frUher mit der Obertlache 
1m freien Verbindung, 

Abaj;rao;t 

The paper summarizes the main oommon teaturea ot the tive 
largeet Hungarian oavea ot thermal water origin eituated near to 
eaoh other in the oapi tali and detail■ the charaoteriaUce ot the 
PU-vUlgy Cave, that ie tho largest one ot them with ito known 
total length ot 6,9 m. 

The inhomogenity ot the bedrock in form ot ailicitied zone• 
along the main tieauree oaused characteriat1o1 a8)'1Dmetrio croaa
■eot1ona here, and hindered the evolving of typical aphaerical 
niohea, The rather muoh olayey aolution remain ot the Booene bed
rock ■eema to have a l'Ole in tha ehape of certain oorro&ional 
torma aa well aa the gas bubbles, that oould get separated tro■ 
the W&l"ID water. 

The cave minerals are oonneoted partly to an early hydrolhennal 
phaae, the cryetala ot whioh aight have tilled email paleokaraUo 
hollowe1 and partly to the oave-bu1lding thermal water activity, 
that might have had a lower temperatnre oompared to other oavea 
in tha neighbourhood. Thia thermal water prooeaa waa interrupted 
hare by minimum one dry period, 

Coanon obaraoteriej;ioa of ;th• R6sead011b oave qatems 

l, Tho main paa■agee ot all th••• large oavea were tormad in 
th• 40-60 ■ thiok Upper Booene U.eaton• formatien, baaed here on 
a Triassic oherty 11.meatone, that 1a alao expoaed 1n two ot the■, 
The Uppor Booene marl oever ot the bedrock 1• interaeoted only by 
the anoient opring p1pea, breakdown sonea and some B111&ller upper 
paaeagea ot thaae oavea. lour ot the■ are characterised by a aaae 
vertical oxtenaion between the altitudee ot 115 and 220 ■etera, 

2, All theao 117et•ma have a thrle-dimena1onal atructure et a 
maze network wi~ a strong teotonioal pretormation, Aooording to 
thia, the oharaotor ot their paaoagaa 1• moetly fia■ureliJce,th•ir 
mere apatious ohambera and oorridors are often oonnooted by ex
tremely narrow ••otiona. Their ••tot torma 1• rather ditterent 
tr011 thoae in oavoa of cold water origin, 

3, Aooording to our recent lcnowledge, th•·d1■aelvin& ot th••• 
notworlca wa■ oauaed b1 the mixing corrosion eUeot that took pi.. 

in anoient warm apring son••• Th••• son•• nre the tapping point• 
et th• thermal water■ emerging tro■ thl deeply buried oarbonatio 
tormatiena ot tho mountain toreland - heated by geothermal tlux -
a■ well ae ef the normal 0014 karat water •Y•t•■ evelved inside 
the Buda llountaina. The aixin.g ot water• with d1tferant tempera

ture and oheaiatry oan be ob■ened in the aotin aprillg can be
hind et th• modern apring group brwohing up on the altitude lo4 
11etera now (Figure 2,) . 

4, The ■ineral prao1pitationa ot thee• cavea are alao quite 
different from the apeleothema in oavea et oold water or1gin,So■e 
ot tham point t• an early h7drothu1mal ettect o~aoteri8ed by 
high praeaure and temperature, that waa separated first by KOVACS 
and IIIILL!!R (1980) tro■ the cave building prooeea, Aooording to 
their opinion, this evolved 1n rather deeply buried oarbonatio 
roolca, probably under th• voloanio influence ot the lliooma age, 
Du.r1n& tho oave building prooeaa, more phas•• oharacteriaed by 
variou intena1ty of the warm aprillg aotivity - that nr• oonneo
te4 probably with tha ollmatio o■oillat1ona ot the Pleiatooene 
age - waa ■hown by KRAUS (1982), Mineral preo1p1tationa of peri
ods ot low ■pring aot1v1ty (popoorn-lik• oaloit••• oave oaulitlaw
•r• and oaloite platelet• grown on thl wall• and on the botto■ of 
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~thermal springs (20-60°C) 
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Pigure 2. Scematic profile of the thermal water activity of the 
Buda IJolllltains (after KOVACS and MULLER, 1980). 

T - Triaesio oarbonatio tormationa, B - Eocene oarbonatio 
formations, O - Oligooene olay and silt. 

the pas a ages that were partly filled w1 th warm water that time ) 
oan be found ill all these oavea ill a smaller er larger aoale, 

5, All these large oavea are illaotive now as a result et the 
uplift of the mountailla, that oauaed the replacement of the apri.ng 
&ones. The role of illfiltratillg waters 1• subordinated ill them, 
the:r are poor ill dripatones, Their hmperature 1• 8 to l) 0 c. Th• 
modern karat water level 1• reaohed b;r two et them only ill tom 
of small ponds. 

6. Th••• caves had no natural entrances ill the historic times, 
the;r were all disoovered by human aotivit;r - like quarryillg or 
oonatruction works - 1n this oentur)". 

, .. -.-

140 - 160 m l,v<I 

0 s., 
190 - 200 m 1,v<I 

Figure), Characteristic croaa-aectiona along the s111cif1ed 
zones ill the P.U-volgy Cave 
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IDveatigatiops on the ppeoialiti•• ot th• P'1-yplp - M4t1u-h•g;r 
£!.!!A 

Hoyhogene!i~ EO!e_ot ~1!1~1!1~d_r~ot-4one4 
A wide~apreaded ailifioation oan be obaerTed alDn& the oeilillg 

of almost all paa■acea of these two caves, that had an iaportant 
role 1A the 1hape et the oaviUea. These are ao■e d■ or • wide 
senea by both aides of the fiaeurea1 the;r oontaill th• same fossil 
remaiAa as the lledrook, but the carbonate of these zones 1a full:r 
changed illto a loose, poroae, tuft-like material with eignifioant 
ailioa-oontent, Thia materi&l. was deaoribed by CRAKBR (1929) as a 
geyairit, ih formation was illterpreted first by KOVACS and litlLLBR 
(1980) as an effect of hydrothermal solutions oonneoted to the 
the voloanio aotivit;r in the Duna&ug Koantailla durine the Kiooene 
age, So■- ■illeralogioal innati8ationa en samplH from P'1-villc7 
Cave were carried out by OJ.TTER in 1984, aooordillg to them, the 
temperature of th••• solutions was about Joo 0 c /pera. oo,,.,/~ 

Th••• anaoluble poroH sonu oould have played a role by the 
oonduotion of waters durine the oave buildillg proo•••• The shape 
of the pauagu ahowa, that the diaaolution of the bedrook hap
pened mostly along one aide only of th••• son••• that resulted 
typical croas-seotiens remembering the letters "b" or "d", Thia 
aaJW>etrie of the passages 1a even more expressed by the later 
inoasion of th••• loose zones, eapeoiall;r in the upper parts of 
th• oavo, while in the lower part• become dry e't'identl.7 later the 
proo••• 1• l••• advanced (figure),), 

The lou of aphaerioal niobu oonaidered to b• a t;rpioal form 
in oavea of thermal water oriein can be al•o traced back probabl.7 
to the preHnoe of tbeae inaoluble zones, that hindered the iao
■etrio cavity development here, So we fin4 onJ.7 form.a reme■bering 
the halts of apbaerioal niobea, These forms differ also from the 
regular bemiaphaere, as their lower part is obaraoteriaed moatl;r 
b;r rather flat aurfaoea, Perhaps this oan be e,cplained b;r tlia rel
ative much clay content of the Booene limestone bedrock, that de
pod ted aa solution remain onto the slope of the forms and - pro
vided them agaiAat the further dissolution (figure 4,). If this 
explanation fits, the deposition of clay durine th• proo••• indi
cates a dissolution under oiroumatanoea of veey small flow veloc
ity, 

Pigure 4, A modell for evolving the forms "halts of 
sphaerioal niches• 

Characteristic morphologio&l. elements are in tbaae oavea the 
so-called aphaerioal kettles, that oooure ill mass in form of hem
iaphaerioal hollows of some dm in diameter. These have been con
sidered as whirl kettle a for a 10116 time, but this explanation 
dooa not f1 t to our ""'cent lcnowl•dc• about the flow condHions 
durine the oav, buildillg prooeaae, Our observations in the P'1-
vijlc7 Cave are th• following, th••• form• oocure in mas• on sur
facu of overhangillgs or of ceilings onl;r, the rim of many of the 
superposited kettles is broken through b:r small •gates", at cer-



ta.in places the auperposited kettles developed into meandering 
ohannels, tha rare single kettles deepen tube-like, •latwaya into 
the homogenous bedrock, All theae phenomena are h&rdl;f to •:,;plain 
nth a normal mixing corroaion effect, Our interpretation is,that 
theae kettles were formed under the water by a condensing w~ter 
corrosion effeot, that took place 1.n gaa bubbles separated from 
the water, adhered and gathered on the suitable surfaces (figure 

5,), The gates and the ohannels are shorlng the movement of the 
bubbles from the lower kettles into the higher ones. 

Figure 5. An interpretation for evolving of eurtacee covered by 
hemisphaerical kettles 

• 
l,_a.!_e_m!n.!!.r.!!.l.!!. 

The minerals of the early hydrothermal phase are represented 
her• by bari te veina and dog teeth spar oaloitea, Some fisaurelik• 
cavities covered by these minerals 1.n the new parts of P.U-v6lgy 
Cave prove, that this early phaee already had aome oavity-l:Juildina 
effeot, as it waa auspeoted by KOVACS and MULLER (1980), 

L1oreover, there an traoes of an even older oavi t7-form.ing ef
fect in this area, too, Our invutigationa on geode-like dogtooth 
apar oaloite depoaita i.n tbia oave, and tb• same done b7 KRAU3 in 
the Watyaa-heu Cave have shown, that under thia lcind of oaloites 
mostl7 there ia a marly, lamellato, lens-like layer,whoae bedding 
is very different from thoae of the Eocene limeatone bedrook, The 
phenomenon can be interpreted probabl7 by a short, local 1.ntra
Eocene karatification, the small cavities of which got partly 
filled during the deposition of the younger marl-layars,while the 
rest of them wore covered later by the mi.nerala of the early hy

drothermal phaae, 

Pluid-inclusion analyses on lli.nerals suspected to belong to 
this early phase were carried out on samples from the Pal - v6lgy 
Cave only 1.n this region, According to G>.TTER's investigations 1.n 

. 1984, the temperature of the solutions orig1.nated these minerals 

was between 150-200 °c, 
The mineral precipitations of the cave-building thermal water 

activity oocure 1.n the Pal-v61Q Cave locally (and in the Matyaa
heu Cave 1.n traces only), in contradiction to the other three 
caves that are rich in these minerals, They are represented here 
first of all by calcite platelets, that oocure in two main levels 
on the altitudes of 190 and 150 meters, Although these can be ob
served now aome metres above the recent floor, their interpreta
tion by KRAUS (1982) as preoipi tationa on the surface of the oave 
lakes 1.n form of thin laminae, that got accumulated and oemented 
on the one-time cave floor, is well damonatrated by the rest of 
olaatic sediment• on their bottom, 

We obaerved an intareating phenomenon on th••• precipitations 
in the new cave parta explored in 19871 in some plaoea there are 
small polyhedral lime rib• on the .bottom oi bloolca of th••• plate
lets, that can be interpreted as the filling of ancient ~ing 
marlca 1.n clay, Thia moans, that between the forming of the cavity 
and the deposition of these precipitations thare had to be a ~ 
period - thia is a new oontribution to the development of these 
oaves (figure 6,), 
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The typical popcorn-like oaloite depoa1ta - rlde-apreadad in 
Bun&arian oaves of warm water or1gin - are missing from P'1-v6lgy 
Cave, Instead of them, here oooure a similar, botryoidal type of 
oaloite, that oonaiat• of small spar-like unite, Thie difference 
oan be explained probably by a lower temperature of the precipi
tating solution, which caused a depoei~ion in fol'ID of oaloit••• 
while the typical popoorn-like oaloi tea are considered to 1111t pre
cipitated ori3inally in form of ar98onite, ~hi• lower temperature 
oan be interpreted perhapa by a larger rate of oold water compo
nent in this C&T• - the rather much dripatonee here compared to 
other caves of the area aeem to proTe the posaibility of a larger 
role of infiltrating cold waters, 

Pluid inclusion anal7eaa done by GJ.TTBR (1984) on aamplee fro■ 
the Pal-vij~ Cave have shown, that the ohemioal oompoaition, the 
concentration end most probably also the temperature of the solu
tions that formed all these precipitations were very similar to 
those of th• recent warm springs in the area, 

:P-.!!.ou of s,P.!!.n aurfaoe •1tna•otJ.oA9 

The system ot the Pal-vijl.Q and w,tyaa-hesr CaTea ahowa some 
signs of later inflow et oold watere, The lowermost pas■qe lead
ing to the recent karat water table in th• w,tyaa-hegy Cave ahowa 
the forms of oold water corrosion, ln the Pal-vijl.gr Cave we haTe 
no morphologioal traces lik• that, but the inveatigationa on the 
oave sediments resulted the discovery of olay layers with carbon
ized plant reate, that could have got into the oave onl7 by run
ning waters, We explain thia by the opening of aome pa••B8•• dur
ing the dHpening of the Sdpvijl.gr Vall•J• that is situated above 
the SB part ot the w,tyaa-hegy Cave end th• HB part of the Pal
vijlgy Cave, 

The bat toeailu of the new oan parts made available some oon
tribution.a to dating th• time of~ out of thia oave,Dr ·TOPAL 
determined th• 118• of thee• rests u late Upper Pleistocene, that 
means, that already th• paHB8•• on 14o-15o ■ aal, were ~ by 
that time, and th• oav• had a natural entranoe then, too, 

<D Cavity- building 
phase ® Ory period 

:i:~f;~;-:: 
--- -- ·-- -- -- · - -- ·--

@ Mineral 3 precipitation 

© Cavity-building 
deeper level 

@ Present situation 

- . - --· - ·-
- · - · - · - · -

i'igure 6, Scematic modell for evolving the forms 
"Bridges of calcite plateleto rlth positives of drying marko" 

in the Pil-valgy Cave 
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SYNCHRONOUS S URF ACE AND UNDERGROUND INVESTIGATIONS ON MEDICAL 
MAGNETOLOGY IN THE USSR CAVES 

TROFIMOV, A. v. - MARCHENJ::O, Ju. Ju. - CHIZHMAR, Ju. Ju. 

Geographical realm formed under the influence or energetic rrom 60 to 140 m where periodical ly changed geophysical backgrou,d 

etream or cosmic (astronomic cycles , climate) and planetary natu- or this cave made it quite unique tor biogeophysical sudies; in 

re (tectonic , volcanic , hydrological phenomena) as well as streams Kap-Kutan cave in a mountain massive Kugitang-Tan in Turkmenia , 

or biological origin is a kind or a boundary layer involved into in the region or positive magnetic anomaly at the depth trom 70 

a complex cosmoplanetary exchange , thus deviding and joining our to 120 .,._ in Oruzhba (Friendship) Cave, Trans Carpathian region 

planet with tha cosmic space (Kaznacheev, 198J). Many works on nnd also in wasted pits ot this region at the depth or about JOO m. 

the landscape sphere of the Earth and geographical realm are based The members or Novosibirsk and Transcarpathiun opeleololl.)' 

on the ideas of Vernadsky V.I. He considered the bi osphere as a clubs as well as 126 young healthy men at the age from 18 to 24 

zone ot the earth' crust with transformers conversing cosmic radia- took part in the synchronous surface and underground studies. The 

tion into different kinds of earth' energy: electrical, chemical, aim ot these studies was to solve the main problem: to evaluate 

mechnnical (Vernadsky, 1926, 1980). pecularities of a man•a responses in the conditions ot transror-

Geographi~al realm is non- un.t!orm and the important elements ming the usual heliogeophysical background by the thickness ot 

or thls non-uniformity are numeroua carat formations in Upper Ju- rocks. The backgrcund was registered with a set ot geophysical 

rasic and Kembrian limestones resulting in anomalous deviations in and m~teosynoptic instruments (quantum magnetometer M-JJ , some 

telluric currents and the magnetic field ot the Earth. HP.nee, we recorders, type Tangar, some instruments, type AE-72 , for recor-

have the right to suggest that in different parts or tho Barth ding electric earth parametero , automatic thermographe fd-16 and 

and wider the ground cosmic ottecta are retracting ambiguously aneroid barographo M- 22). 

(Golovanov, 1906). Tho results or a throe-day synchronous aurtace-underground 

According to modern scientific conceptions developed by the investigations showed that physiol ogical parameters ~t the peopl e 

cosmic antropo.cology we consider any living creature including tested at the depth JOO m. greatly di!tered (p(0,05) rrom the 

its higher stage - a mo.n - aa a sal t - organizing organism on trans- data of tbo oontrol aurfaco group . Particularly, we oeerved the 

forming cosmic energy as a system wliich uses a natural astrophysical increase or blood presoure (by 16 mm. m. c , on ·average) , body tem-

proceos consuming nnd accumulating some part or cosmic radi ation. poraturo (by 1.6°C on average), hand dynamometry data (by 8 kg. 

To study the regulariti es or electromagneti c exchange between on average) , and eloctroconductivity in tho region ot skin proJec-

a humnn organism and tho environment undar tho conditions of the tions or rotlexot horapy pointo (by 4 JI.A) . There was also oboorved 

synchronous surface and underground observations is thought to a high puloe frequency (by 15i) at a clinoortoatatio underground 

be of great importance . test. Signi ficant differences were ala~ well-marked by tho end or 

We suggest that the change in the informatic-energetic back- the fir st day or synchronous investigations with the people or 

ground or cosmic errect ot electromagnetic and other kind ot na- the same age i n identically comfortable microclimatic conditiono , 

ture observed under the ground at different depths may affect the regularity or meals and rood. 

systems providing electromagnetic homeostasis ot e. human organism. On magnetic testing the "surf ace" and 11underground" groups 

A new methodical appr~ach we used allowed ue to do a dynamic intraday dynamics ot the arterial pressure level and its !luc-

evaluation or electromagneti~ homeoatatietics. We applied dozed tuation appeared to be contrary. On the second day and on, the 

magnetic loods by a constant magnetic field where induction was people teated on the surface had a tendency to deoreaaing their 

400 as much as an average induction values or geomagnetic field. initial A.P . value and its increasing at the magnetic testing. 

By the vector and amplitude of the changes of registered physio- But with the people tested under the ground initial AP val•ies 

logical parameters (arterial pressure , pulse frequency, tempora- inceased during J days but under ,nagnetic intluence hypotensive 

ture , electroskin resistanc~came to the conclusion not only reaction developed. 

about the degree or individual magnetoeensitivity or an organism 

but also the rate of hie conventlonal conjugation with the helio

geophysical situation. Besides the test on the express-estimation 

of magnetosensitivity a number or traditional tw1ctional teats 

was used as well . 

The investigations were carried out in 1984-1987 (lo:. solar 

activity period) in carat formations of Siberia , Middle Asia and 

Trans Carpathians. !lamely, in Hakassia autonomic region in the 

South of Krasnoyarsk area in Kashkulakskaya Cave at the depth 

The data obtained at tho surface-underground investigations 

in Turkmenia during high magnetic disturbanceo (magnetic storms) 

are of great interest. While in the "surface" group (22 persona) 

the initial values or the systolic AP in the period of the main 

phase or the magnetic disturbances were 1J2.5z2.J mm.m.c. those 

in ~he "underground" group were 118. Jz2. 1 mm. m. c. ( p<: 0.01). The 

ditterences at a dozed magnetic loading during the magnetic storm 

are also or significance: on the aurtace the systolic AP increased, 
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by 11.2 mm.m.c. on average, while at the identical loading wider 

ground it increased by 10.7 mm.m.c. , also on average. 

The data registered in a geophysically anomalous cave in Ha

kaeeia (at periodical high enough fluctuations of electrical, 

magnetic fields and microeeiemic activity) are dif ferent . Wuch 

greatP.r rate of increasing diastolic AP in response to the influ

ence Qf ma191etic ti~ld was observed when testing inside a cave: 

+J6.4 mm,m.c, (if comparod to the surface teoting: 12,2 mm,m.c. 

nnd tho control tcot ot the same group when imitating undergrowid 

conditions: +4.2 mm.m.c.). 

The change of the vectoral orientation of the responses on 

the magnetic field is characteristic tor all the wh~n tested on 

the surface and in a cave, the increase ot AP prevailing under 

the ground. 

Against the background of periodically and anomalously 

changing values ot the geomagnetio field induction fixed with a 

magnitometer M-JJ only at the depth of 120 m. there was observed 

the transformation of responses of One wid the same man from hy

pot~neive to hypertensive variant at the testing ettect by the 

magnetic field at the period of the geomagnetic induction fluc

tuation (fluctuation amplitude to 1000 ~Te). 

The fact that such fluctuations are obeerved only in one 

place - in the ritual zone of this ancient cave - ie of great 

i,1teroet. At this moment with many of the teated there were fixed 

paychophyeiological· tension, increasing agitation, tear and some 

ct them had visual hallucinations. 

At the surface-underground :tnveetigations in Turkmenia there 

'1l:re also observed well-marked differences in the correlative de

i •ndence ot some functional parameters on the geomagnetic field 

induction. Thie dependence contradicts to the surface and wider

@round electroparameters of re!lexotherapy points, When test~g 

magnetic effects on the surface of correlative dependence w~s 

reversible reaching notable valuPs r m 0.520) in relation 

to th9 systolic AP. At the magnetic testing in a cave such corre

lation coefficients were not observed. 

Synchronous surface-underground testing in Hakaseia showed 

well-marked differences in electro-parameters or re!lexotherapy 

points (according to two-phase current diversity): on the surtaoe 

4.6±.<).6 A, in the cave 6. 9_t0.8 J'A (p <0.05), and in the changes 

of electroconductivity at the magnetic testing: -1.4±.<).5 A on 

the surface and 1.2_t0.7 y.A wider the ground (p <0.01). It it of 

interest that these differences were demonstrated by tbp by the 

teated group of people who had had a very high deg>"e~ ot helio

geophyeical riek at tho prenatal period (1-3 monthe).and were 

born at the period of high solar activity. 

;men having dozed physicnl louding ( etep-teet) the enme 

peoplu t.lomonstrated a.J1no pocullnritie~ ot rcopon!lco or thoiL' cur-

dio-vascular system both on the surface and wider the ground. ThA 

extension or restoration period after physical loading wider the 

ground was characterized by notable differences in pulse frequen

cy of the tested (at the third minute of the restoration): on the 

surface 77 -7±4-1 b/m, und_er the growid 9). 3±4-1 b/m (initial va

lue a 78 and 77 b/m, correspondingly). 

Thus, the synchronous surface-underground inveotigationa qn 

the healthy people demonstared the increasing ot the initial va

lues of functional parnmetere under the ground, a great number or 

hypertensive reactions, notable di!torencee in electroparnmeter 

tluotuations at testing by magnetic field, the change in the mode 

of correlating differences between functional and geophysical pa

rameters (their lowering, inversion and aeeymmetry in t he cave), 

the increasing of ca'rdio-vaeoular system responses on orthoetaa 

and the decelerated reconstruction alter phyoical loading in the 

untierground conditions. 

The investigations carried out according to the progremm 

"GLOBEKS" during high magnetic disturbances showed the pronounced 

screening properties of the earth' crust. The tendencr to develo

ping hypertensive reactions both on the initial values or AP and 

on its dynamics at the testing magnetic influence registered du

ring the magnetic distnrbances on the surface appeared to be 

drastically lessened. 

Carat formations or the Earth when considered from the point 

of view ot cosmic antropoecology contirmrd the peculiar informa

tive-energetic characterietice in the conditions ot studying 

electromagnetic homeostasis of a human organism. 

This cycle of biogeophyoical studies confirming the pheno

menon ol heliogeophysical impriting of a man (Kaznachecv, P.t al., 

1985) and the role or the natural electromagnetic medium in re

gulating hie vital functions will be continued both on different 

natural models and in the clinical-experimental investigations 

with hypomagnetic installations (with lowering geomagnetic field 

tor several thousand times). These inveetigotione will help us 

to understand a very intricate machaniem of the biotropic influ

ence ot the magnetic field of the Earth and of the near and tar

e.way Cosmos. 
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TYUYA-MUYUN (USSR, KIRGHIZIA - PRELIMINARY RESULTS OF THE 
SPELEOLOGICAL RESEARCHES CARRIED OUT BY THE INTERNATIONAL 
EXPEDITION IN 1989) 

DUBLYANSE:Y, Yuri - HEVESI, Attila - HROMAS, Jarostaw - J:RAUS, Sandor - MACHANYl:OVA, Vera - MJJ:HAJLOV. Vasll -

MUCKE, Dieter - SANYAt::OVA, Vala - SZEJ:ELY, Xlnga - T. BOLNER, JCatalln 

~ 

Masai! Tyuya-1!= in South Kirghizia, SU, ie known b7 ore and 
non-ore low-temperature and h;rdrothermal paleol<aret, Modern karat 
ie also de,eloping, Space-time interrelations between them are 
complicated and ha•• not been praoUoall;r atudied, 

Earlier the massi! wae known as an urruuum depoait,that oan be 
represented aa the filling of paleol<aret oaves of different ar1&ln 

Introduction /sz,kely, K,/ 

In 1989 the Institute of Geology of the ltirghizian Aoadem;r of 
Scienoes organised an international karatologioal and speleolog1-
oal expedition to atud;y the thermalkaratio phenomena of T7"1a -
I!= maaaif in South Kirghizia (lig,l). The expedition named 
"T;yuya-~~'89" an\~ed b7 V, l!il<ha1lo'9 /Prunn/ took place bet
ween 25 April - 22 NB3", Beside the looal reeearohera, parti
cipants represented 5 oountriea, Austria (1), Czeohoalo•akia (2), 
GDR (2), Hungar;y (4) and Poland (1)1 the eoientific leader of the 
work was Y. Dubl;yanslcy /No'9os1b1rsk/, 

u s 5 

Figure 1. Location 

The member• of the expedition surve;yed the large at oavea of the 
massif, carried out mineralogioal, morphologioal, teoton1oal,h;rd
ralog1oal and ol1matolog1oal obaervationa and 1n•est1gationa in 
the oa,ee ae well as on tho surface aud oollooted eamplee torm1D
oralog1cal, paloontological and eedimentological anal;r•••• 

Although the interpretation of tho obaonatione and tho analyl>
es are in progress now, the preliminar;r reeulta of the expedition 
have alread;y pro'9ed, that a rather small team of epeleologieta 
coming from different oountries, specialized and praotieed on 
different subjects can perform aucceeful work even in an unknown 

area. 

Geology of the region /Dubl;ranelcy, Y,/ 

Paleozoic deposits of the region are llainly represented b7 
schists and etfusivee, Ma•s1f T7"1a-Nu;yun ie a ahoot bod;r of Low
er Carboniferous limestones, being passed among those unkaretif1-
able rocks, Being up to 600 m in thickness and ten• of kilometers 
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b7 ore material, Paragenoaie of the mineral• of thie depoait ia 
found to be unique, Complex geology, wide de•elopment of karat 
oana, bright unusual mineralogy and ver;y interesting evolution 
make T7U1a-l!u;run probabl;:r the ideal region tor serious ■o1ent1fio 
karetologioal in•eet!gationa, 

The paper outlines the main feature• of thia region and pre
aente the prellminar;r naulta of the International Karat-Speleo
logical Expedition "T)'eya-11='89", 

in length, the masai! eubduota ateepl;y under l!aso-Cenozoio sedi
ments from east to west. Mesozoic variJgated series lie higher 
w1 th a etratigraphio d1eoontorm1t7, Cenozoio depoaitl overlap mb

horizontall;r both pre•1oue oomplexes (lig,2), 

N S 

~ 
achists, 
et!usives 

limestones 

0 l km 

variegated series 

conglomerate e, 
loeseee, etc. 

Pigure 2, Schematic geological section of the region 

The majll feature• of geOJl]orpbology of the region /San;yalcova, v./ 

Tho maaaif of T;yeya-1!= 1• the inner structure of Karachat;yr 
megaanticlinal (NGA). It 1• apreading aublatitudel;r and 1• borde
red b7 neotootonio marginal fractures at the depth of 4 - 22 km. 
Tbe Ara•an R1•er erode• the maaait forming a narrow eroaional ml

le7-gorge, 
Karachat;yr l!OA aut!ers mo•ing of differential. sign during the 

neotoctonic stag• of it• development, that detinea the main fea
tures o! its geological. atruc ture and geomorpholog;y, 

Karachat;yr l!GA 1• involved in uplifting einoe Ol1gooene-N1ooene 
(l!aaeaget), At the beginning of Pliocene there waa a sinking of 
the atruoture, it became the zone of undermountain aooumulatl.on and 
cot o,eroo,ered b7 molasses of Baotr,y aeriea, At the end of Plio
cene and at the beg1.nn1.ng of Pleistocene there happened an uplift
ing again, which ia 1mpula1 .. 17 going on up to now. 

Surface karat features /Hevee1, A,/ 

The open karat area of the massif - exposed in a length of 2,5 
km and in a width of 150-600 m, and bordered b7 steep alopea and 
nrtical wall• up to 400 m - 1a poor in aurtaoe Jmrstic phenomena 
that can be explained b7 the poor poas1b1litiea during its Late 
Neogene - Quarternar;y histor;r1 

1, Pro'9ed b7 gra'9ele on the hilltop (1400 • a,a.l.) the whole 
massif was covered b7 allu•1al tan depoaite in the Pliocene age, 

2, The olimatologioal conditions of Pleistocene were not ree1.l;r 

su1 table for aurtace karstit1cat1on1 in the glaciala there waa a 
cold and dr;y climate, while in the interglaciala tho climate could 



have been similar to the reoent one (preo1p1tat1on 4-500 -Irr, 
average temperature 1n Januar;y -6°c and 1n July 24°c, 

J, Loeae-epote on the limestone aurfaoe 1nd1oate, that the de
nudation of the alluvial cover by Pleistocene uplifting waa com
pensated by depoe1t1on of loeea 1n the glaoiala, The partial ao
lubili t;y of loese reduoed the solution oapaoity of 1nf1Hratione, 
and hindered the evolution of surface forms , that could have been 
transmitted onto the limestone later, The onl;J' considerable epi
genetic feature of the massif ie a banging valle;r 1n its eastern 
nart (Pig,)), 

hill t op, aummi t of 
the inter!luve ridge 

height 
m 

1400 - l4o7 

~1375 -1400 

@ l)oo-- 1)75 

col 

fluvial /erosipnal/ 
valley 

~ banging fluvial 
~ valley 

' in1 tatocy gully 

4, 1'he poor soil-l97er on the limHtone aurfao•• does not make 
poaoible a oonoiderable enriohment 1n co2 tor infiltrating wat>oro, 

All the above taota explain, wh7 the aurtaoe tara~ features of 
!l!yU7a-KU)'Ull massif are repreaented by initial olinta, small tafo
niea and tafon1-like niohea onl;J', 

The most repreaentative feature of the area 1a the Gorge l&n!!td
ot the Rinr Aravan, that divides the maaaifa T7U7a - KU)'Ull and 
Y~z-Aroha, Thia seems to be an anteoendent-ep1genet1o can7on 
evolved paralel to the uplifting of the area, Aocording to denud
ation levels and te=aoee 1n the region (Pig, 4), its formation 
might have started at the beginning of Lower Pleistocene, 
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Pigure ), Geomorphologioal map of Tyuya Kuyun 
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Pigure 4, Geomorphologi cal pr ofiles of t he Tyuya-Muyun regi on - l eft-bank of the River Aravan, along the watershed ( A) and i n zones of 
· predominance of aide erosion of Aravan (B, C) 
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Paleokarst features /lUkhailov, V./ 

Paleokarst is widel7 distributed in the T)'uya - Muyun massif. 
Its development oocured durill8 a few stages and is oonneoted wUh 
activity of thermal and oold waters, Karat hollows filled by se
diments are often zones in whioh modem karat baa developed. Data 
received up to now a.re enabling to propose a worldng scheme of 
karat development in the area (Pig,5), that m&7 be changed in the 
future. 

[E] Lower Carboniferous rn=I Hydrothermal calcite 
limestone and baryte deposits 

CZ] Direction of thermal 

~ Jurassic-CretaceoUB waters movement . 
sandstone [ZJ Direction of infiltra-

tion waters movement 

~ 
Paleogene-Neogene [£] Direction of sedimen-COJ16lomeratea and 
sandstones totion waters movement 

Pieure 5. The scheme proposed by ldikhailov for karat development 

in Tyuya-Muyun massif 

HYdrochemioal chqraoter1at1oa of undergroWld waters of the regton 
/Machanykova, V,/ 

Underground waters of the Tyuya-Muyun karat massif belond to 
the zone of aotive water exoh8118• that determines the intensity of 
the forming their hydroohemioal oompoaition, In ouch oonditione 
the oomponent oompoaition of water is under oontrol ot the oompo
eition of water-bearing rooks. MRorooomponent oompoaition of the 
underground waters is shown in Pig.6. 

As 6 nt.le, the treeh waters, seldom weakly brackish waters are 
with temperature from 12.1°c to 22.4°c. Aoidio-alkaline characte
riatiac (pH) chall8e from 6,5J to 6,25, oxidizing-restoration pot
ential (Bh, mv) from -t0,16 to +l,12, Acoording to the degree of 

water hardness, waters are subdivided into temperely hard (14,6°-
16.60), hard (17,6°-25.2°) and badly hard (Jo.8°), The chem.ism of 
the underground waters ie oharaoterieed by the presence of dina
mic carbonate system. 

Minor!\loe, of the Mnin Ore llodY /Dubl.yanalcy, Y, - llroma1t, J,/ 

'fhe !rune of the ameaif is baaed on ita uranium depoaita, 
onn be represented ae the filling of paleokaret caves <I. different 
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Figure 6. Content of ma.in anions and cations in 17 aamplee 
of underground watere of Tyu;,-a-lluyun region, 1969, 

origin by ore material. The largest one of these oavaa ia Pl!RSMAJI 
CAVE (Pig,7) which WBB the Main Ore Bod,y- of the massif, with an 
unique paragenesis of minerale. lta upper part - th• eo oalled 
Yellow cave - bad been alread,y- known and exploited tor cupper by 
the Cbineae in the 2nd oentllr7 B,C. Its uranium deposits were ex
ploited until the begi.mrln& of the thirties, so at present frag
ment• only of the mineralisation oan be seen on the walls of the 
cave, The section ot the ore bod,y- ie shown in Pig.a. 

Honey-yellow baryta, The 
temperature ot tomation 
was less than 35°c, 

"stalagm.i te" 

~econda.ry monerole or 
copper and vanadium 

:Jupergene e,ypaum 

ot low-temperature 
karat: terra roses 
o.nd calcite crust 

P1~-oro karat sediments (snndetone) 
ot low-temperature karat 

Figure 6, Mineralogy of the Main Ore Bod,y-
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Mineral samples collected by the expedition were investigated 
by Dr. Vaclav CILEK, Prague by the me thods or Energy Dispersive 
Analyser or X-rays /BDAX/, Microsond Jl!OL JXA 5o A and :Pinnigham 
Mat 251. The preliminary results point to three main mineralisa
tion phases, 

l. Nonnal karstic sedimentation (kaolinite, illite, K-!eldspar 
and quartz) 

2. Ore preoipita tion ( caloite - quartz - hematite, barrte and 
U-vanadates) 

J. Nonnal karstic sedimentation ( terra rossa), karstiUcation, 
eupergene changes. 

According to Dr. Cilek's view, the origin o! the deposit is pro
babl;y the combination or •normal cold" karat and ascending hydro
thermal karat along the same tectonioal fissures. The precipita
tion could take place in the zone o! mixing between low tempera
tured, shallow seated bydrothennal solutions containing Pb+ Zn, 
Ba, Cu (7) and cold, descending karat waters enriohed by ore ele
ments (U + V + Kl from weathering propbiles o! granitic and other 
rocks. 

...,_ 

MAIN SHAf"1' 

STOPE 
-184,0 
1112,0 

250 JOO 

IJRAINllAGE 
.....;._ALLl:l!Y 

BIOTITE 

CLASTIC RESIDU1JII 

Al, Si , K, Pe 

ma ore emen s 
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CALCITE 
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--------(> minor elements 

ILLITE, CAOLINITE I + Ti 

HBID'?ITE 

=K+U+V 

TYUYAIIUIIITB = Ce + U + V 
TAHGl:ITE • Cu + Ca + V 

Figure 9. is a simplified scheme to exhibit how by interaotion 
between limestones end crystalline rocks during weathering +kars
ti!ication the characteristic mineralisation o! Ty,l,ya-Muyun could 
evolve. The analyaeo resulted a newly found mineral, toot £.!!!!.2,

tite proved to be rather comm.on crystals aaaociatad with tyuyamu
nite and tangeite, that were described first from this deposit. 

Cllek'89 

Figure 9. 
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Non-ore caves / Kraus, S . - T. Bolner, K./ 

The caves of the eastern part of the massif contain no ore min
erals. The !our largest o! them are GRBAT BARYTE CAVE /surveyed 
length 114 m1 vertical extension 56 m/ and ASHADAR-UIIKUR / Dragon 
Cave, So m1 26 m/ at the southern margin ot the maeait, CHON
CHUIIKUR /60 m1 35 m/ at the northern margin and SUJU>RISE CAVE 
/220 m1 Som/ in the eaetern wall ot the Gorge Danshi. 

u CHON CHUNKUR 

The shape ot these caves rater to phreati c origin. The tirat 
three ot them situated in similar levels o! about 12oo-la5o mare 
charaoteris~d by rather simple structures (Fig.lo. and 11), while 
Surprise Cave evolved one hundred m deeper represents a complica
ted, multilevelled system (Pig.12). All these oavea are inactive 
now, and only 3urpriee Cave raaohae the present water table in 
torm of ft manll pond. 

ln spite of the obeenoa of ore mineral~ some elements ot their 
mineral nssoointion can be well compared to those of the Main Ore 
Body, eapeoially in Great Baryte Cave (Pig.l)) . The hllge scalano
hedrons covering the bedrock here a.re supposed to be the homolo
guee of "ore marble" , the temperature of formation proved to be 
7o0c or leas by tluid inclusion analyeea. Interesting , that the 
same formation ia present in Surprise Cave. while it is absent in 
the other two caves situated between them. The oocurence of the 
honey-yello\f baryte decreases from west to the easts 1 ta thick
ness 1a up to l m in Great Baryte ~ave, but we !ind it in Dragon 
6lld Surprise Caves in traoee only. 

The whi ta caloi te crust of "cloud" type covering the baryte or 
just the calcites in Great Bacyte Cave1 the columnar calcite in 
Chon-Chunkur and the bedrock in Dragon Cave aeeme to belong to a 
new mineralisation phase of different pb;ysiko-chemical conditions. 
Its total absence in Surpriee Cave ie !ar more interesting as the 
formation is present in a small cavity nearby, Another change in 
the hydrochemical or hydrodinamical characteriatioa 1a shown b;y 
diesoluticn ot the former precipitatione in aome places. 

The precipitation• supposed to be deposited near to the water
air boundary are Npreeented by popcorn-like calcites in Chon
Chunkur1 by thick maeeoa ot calcite platel~t• (very similar to 
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SURPRISE CAVE 

Bolner'89 

Co lei te cruat 11. 

Cave sediment Il. 
11kn.rstic mnrl" 

Calcite cruet I. 

Cuve eedimen t I . 
11terra roeso.11 

Honey-yellow baryte 

Figure lJ. filneralogy of Great Baryte Cave 

those in Budapest caves of the~l water origin) ·in Dragon Cave 
and b:r popcorn-like calcitea ea well aa groupa of fine calcite 
needles in Surprise Cave, where the lime ribs marltin8 the anoient 
water level oan be recogniaed1 too. Drying marks: in "karstio marl" 
filled by a younger generation of calcite oruat 1" Great Baryte 
Cave and a atalagmite in the base of the calcite platelet• 1n Dra
gon Cave prove an intennediate dry period in their development. 
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The etteot of inflowing surtaoe water• 1• proved in Surprlee 
Cave by sand l9.1ers, while the loeaa, that ooourea aa a remain of 
a former t1111n8 in Chon-Chunlcur and fo1'1118 a 2 m thiok layer 1n tbe 

entrance room of Dragon Cave ia of eolio origin. The re~aina of 
emall -.ertebrata oolleoted from the oan 11edimenta mentioned above 

- very likely the first findings from oaHa in Kirghizia - were 
investigated by or. o.!nea J1!iossy and Dr. OyHrg:r TOPAL, Budapest. 
Tho eamplos repreaent mainly bat-, ahrew-, vole- and bird apeoie~ 
the prel1■1nary reaults point to their Bolooene or Upper Pleisto
cene age. 

The above obaenatione refer to a complioated, multiphaaed arre 
develo-nt in the area. The anal:r••• bein8 in progreaa and fur
ther investigation• on the age and the ph:rsiko-ohemical oonditicma 
of the Mineral precipitation• in tile different caves as well ea 
aedimentologioal and paleontologioal studies might help to tit 
these phases to the geological - geomorphologioal development of 
the region. 

Teotonio inveatigationa /Muoke, D./ 

The reoonatruction of karatitication and mineralisation pro
ceaaes needs to diatin8u1ah tectonic fractures as hydraulic acttw 
durin8 cave origins mechanical cuttin8 planes tor breakdowns, 
fissure ways tor hydrothermal aolutiona1 unimportant tor cave ge
nesia and mineralisation. Relation between tectonics and surface 
morphology should be known. 

More than 2000 fractures had been measured on aurtaCe,in caves 
and mines. Computer aided etatietio analysis will give an answer 
tor understandin8 these processes by comparison of all values of 
the investigated area, the different subuni te of the areas the 
hydrologio importand fractures as well as the geo- and apeleo
morphologio important fractures. 

• 
Detailed results of the expedition "'fyuya-lluyun '89" will be 

published by the Kirghizian Academy of Sciences. 
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Prt!sident la Soci1Ht! Hongroise de Sp1Ht!ologie 

President der Ungarischen Gesellschaft filr Karst- und HOhlenforschung 

Presidente de la Asociac16n H1ingara de Espeleolooia 

Presidl!!nte del la Soc iet;i Speleologies Ungherese 

npencenaTem, BeHrepcKoro oouiecTea no HccnenoaaHmo KapcToe1:1.x Rs11eHHA H nettePh 

Ladies and Gentle,ien ! 

Honoured Congress ! 

I ani honoured to say a hearty velcome to all the participants o f 

the 10th International Congress of SpelP.ology i n Budapest. 

Special 11reetings are due to 

Prof. Or. Derek Ford, President of the International Union of Spe
leology, 

Prof. Or. Hubert Trimmel, Secretary General of the International 

Union of Speleology 1 

Or. L.1szl6 Mar6thy, Minister ot Environ111entel Protection end Water 

Management, 
Prof. Or. Jstvcin Ling, Secretary General of the Hungarian Acade■y 

of Sciences, 
Dr. J6zsef Bielek, President of the Council of the Capital Buda

pest, 
and Or. K;jroly fi.jredi, Deputy Secretary General of the Hungarian 

Association of Technical and Scientlfic Societies. 

I anri happy to convey the feelings of all our friends engaged in 

speleology throughout the Norld when I greet you here in Budapest 1 

not only the capt tal of Hungary but regarding its wonderful caves, 

it can be called a speleological capital. In the area of Budapest 

there are ,.ore than 90 caves with mo re than )0 k 11 total length of 

subterranean passages. We have been anticipating your arrival to Hun

gary with 11uch joy as we thought, in addition to visiting the beauti

ful caves and ro11antic landscapes of Hungary, the knoNledge offered 
by the achieve11ents of Hungarian cave exploration of long tradition 

is valuable for the speleologists of the world. 

Our achievements are intricately interlinked with work in elrao5t 

every speleol ogical workshop of the Norld. This international r1eet1ng 

of speleologists takes place at a time when the flow of infor•ation 
can hardly be detected and therefore the exchange of information 

seems to be indispensable. Our congresses have to take a ■ore end 

more active role in this process as they do indeed. 

To the effect of restructuring in ~orld econ011y the develop■ent 
of science and the utilisation of scientific knowledge have fentasti-

Mesdames et Messieurs ! 

Messieurs les conferenciers 

J•ai l 1honneur de vous saluer 1 tout les participants du loe"'e 

Congres International de Speldologie a Budapest. 

Je salue plus particul~re■ent: 

Monsieur le Professeur Or. Derek Ford, le prdsiden t de !•Union 

Internationale de Spt!lt!ologie, 

Mons ieur le Professeu r Or. Hubert Triiamel, le Secrdtaire Gdndral· 

de I •Union Internationale de Spdldologle, 

Monsieur Or. LdszlO Hardthy, le 11lnistre de l'environeraent et de 

l I n1t!nage11ent des eaux 1 

Monsieur Or. Istv.1n L.1ng acadt!micien, le Secrt!tai re Gt!nt!ral de 

l 1Acadt!11ie des Sciences de Hongrie, 

Monsieur Or. JOzsef Bielek, le •aire de Budapest, capitale de la 

Hongrie 1 

Monsieur Or. Kciroly FUredi, vice-secreHaira Gt!nt!ral de l'Union 

des Soci1Ht!s Techniques et des Sciences Naturelles de Hongrie. 

cally accelerated by the last decades of the 20th century. This is 

also the case in karst research and speleology. This world-wide ex
pensi on of touris,a links continents and karst objects, caves under

take a spectacular part in this process. Along with traditional dis

ciplines, the topics requiring an interdisc ip linary approach are of 

increasing i mportance also in speleology. 

Among others, the proble■s of ecological crisis, deeply affecting 

speleology, also belong here. The environmental crisis , caused by 

pollution , hase beco11e a Norld-wide one and l t does not leave kerst 

regions their natural biota and ■ineral world intact either. This 
proble•s is further aggravated by the accu■ulation of waste, parti

cularly toxic waste. Only in Hungary the waste accumulating year hy 

year ban ba eotimeted at 100 million tonnes. AlthouQh a significant 

pert of this ls detoxified or el111inated 1 large amounts find their 

way into nature , loading it and upsetting its natural balance. The 

danger to karst regions is especially 9reat 1 since karsts are very 

susceptible to conta11ination for11 the surface. With infiltrating wa

ter pollutants reach the depth of karst easily even to the reinotest 

points. At the saite time the process of self-purification ls slow. 

The present-day stresses cal l for a new path of speleoloQical re

search. 
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As you know it fro• literature, Budapest is exceptionally rich 

in thermal waters and caves. In addition to the traditional fields 
of speleology, for this reason we offered the scientific theories 

on ther111a l caves as a topic of discussion. 

The venue ....of this congress offers excellent opportunities not 

only to discu:i;s these issues ln theory but to get acquainted with 

the actual processes either in Budapest or in the broader environs, 

in the karst regions of Hungary. 

hope that tho 10th Internatlon Congr••• will be a reolly i•por

tant international event, all the ■ore so since it ls unprecedented 

that the part i cipants arrived l n equal nu11bers fro• western and 

eastern countries. 

al'JI convinced that - besides fruitful discussion - you will ha

ve a good ti•e in Hungary. 

open the 10th International Congr••• of Speleology. 

~oi, je slus tr~s heureux de tout 110n coeur parce que je peut vous 

saluer au nom de tout les sp414ologues du 110nde ici ii Budapest, qui 

est non seule11ent la capi,tale de la Hongrie, niais elle peut e'tre con

siddrt!e aussi co1111e la capi tale des grottes avec ces ■erveilleuses 

grottes, puisqu' unique■ent dans le zone de Budapest 11 ya plus de 

90 grottes aves leures geldries dont le longueur totale ddpasse }0 

k1111. Nous vous avons attendu avec beaucoup de joie et d' affect ion en 

Hongrie, car nous pensons Que not re pays peut offrir no■breuses pos

siblli tds pour d~couvrir nos a erveilleuse11ent belles grottes, nos 
rdgions plttoresques et tendre■ent ro11antlques, sans ■entionner les 

tradition_• hlstoriques da la prospection spdUologlque hongroloe. A 

partlr de nos 1Hudes et recherches scientifiques on peut fournir des 

connaissances et des expdriencee connYfmables au sp~cialistes vcnus 

du nionde .pour voir la Hongrie. 

Hos rl!sul tats sont en liaison 4troi te avec presque tout les ate

liers spt!ll!olopiques des continents. 

La r ehContre Internationale de Budapest des sptHdologues se dt!rou

le au cours d 1 une pt!riode quand le courant des informations se ca

ractdrise par une certaine surlntensification, alnsl l 1dchange des 

infor,11atlons par contacts directs est de plus en plus indispensable. 



Ainsi nos congres devrons jouer un f'a1e de plus en plus considdrab
le. Notre rencontre est dgaleaent un ban exe•ple de ce pant vue. 

Sous 1 • ef fet des change■ents structureaux de l 'dcono,lie ■ondiale 

au cours des dernidres ddcennies du xx~•e sidcle , le ddveloppe■ent 
des sciences et la ■ise en application des rdsul tats scientifiques 

·se sont accdldres d'une facon spdctacul1ire. On constat le 11S■e 
essor aussi dans les do■aines karstologiques et spdldologiques. Le 
ddveloppe■ent ■ondial du touris■e rddi t les distances entre les con

tinents, et gr&ce aux tor■ations karstiques et aux grotte qui y cont
ribuent. En outre des do■aines scientifiques de la spdldologie 11 y 

a des thl!■es qui exigent une approche interdiscipllnaire. 

Par■i les do■aines scientifiques interdisciplinaires on dot t ■en
tionner aussi les crises dcologiques et d'environne■ent . la crise 
dcologique provoqude par la pollution de l 'envlronneaent rdsul te 

des probld■es ll echelle ■ondiale, et hdlas 1 cette crise touche doa
leaent les espaces et les rdgiones karstiques. L •accroisse■ent con

tinu de la pollution de } 'air, l 1 acidification des sols et de la 
prdcipitation ant des effets tres ddfavorables s ur les karsts, et la 

biospdre des rdgiones karstiques, y co■pris l es ■indraux des zones 
de karst. Ces probld■es sont aggravds par les accu■ulations ■assives 

des ddchets toxiques et nuisibles . Seu le■ent en Hongrie on esti■e 
une for11ation d 1 un volu■e annuel de 10 ■lllion tonne des ddchets. 

Bien qu' une partie de ces ddchets est ddtoxiqude et incindrde, un 
volu■e i■portant est recyclde dans la nature, et la partie non trai

tde charge l 1environne■ent dans une profondeur conslddrable provo
quant un Hat disdquilibr.e et ■odifie l es processus d•dquilibre. Ces 
change■ents rdsul tent un danger darlS les zones karstiques puisque le 
karst est tres sensible aux pollutions de surface. Les polluants vd-

Meine Oa■en und Herren ! 

Werter Kongress 

!ch begrusse ■it aufrichtiger Achtung und Liebe alle Teilnah■er 
des 10. lnternationalen KongresSes fUr Speliiologie in Budapest. 

Besonders begrilsse ich 

Herrn Prof. Dr. Derek Ford, den Vorsi tzenden der lnternation&len 
Unlo fUr Spelaologle , 

Herrn Prof. Dr. Hubert Tri-el. den Ceneralsekretiir der Interna
tional en Unio fi.ir Speliiologie, 

Herrn Or. Lllszl6 Mar6thy, Minister fijr U■wel tschutz und Wasser
wirtschaft, 

Herrn Akade■iker Dr. Istvlln L4ing, den Generalsekretilr der Unga
rischen Akadeaie der Wissenschaften, 

Herrn Dr. J6zsef Blelek, den Vorsi tzenden des Rates der Hauptstadt 
Budapest, 

Herrn Dr. Kdroly FUredl, den stellYertretende Generalsekretlr des 
Verbandes der Technischen und Naturwissenschaf tl ichen Yereine. 

Ich freue •ich van Herzen 1 dass ich Sie hier in Budapest in Ver
tretung aller Fachleute der Welt, die slch ■it Speliiologle befassen, 
begrUssen kann. Budapest 1st nicht nur die Hauptstadt Ungarns, ■an 
kann sie auf Grund ihrer wunderbaren Hiihlen auch als Hauptstadt der 

HOhlen betrachten. Allein 1■ Rau■ van Budapest sind ■ehr als 90 
HOhlen zu finden, deren Giiiige ■ehr als JO KM u■fassen . Wir haben Sie 

•it Freude und Liebe hier in Ungaro erwartet, well wir der Meinung 
sind, dass die wunderschOnen HOhlen unseres Landes, das Kennenlernen 

unserer durch ihre liebliche Ro■antik anziehenden Landschaften, so
wie die historischen Tradi tionen der ungarischen HOhlenforschung und 

die Ergebnisse unserer wissenschaftli~hen Forschungen gleicher■assen 
geeignet sind den in Ungarn einen Besuch ■achenden Experten nUtzliche 
Kenntnisse zu Uber■l tteln. 

Unsere Ergebnisse sind durch sehr vlele Faden ■it fast all en spe
liiologischen Werkst8tten der Welt verbunden. Oas Budapester grosse 
internationale Treffen der Speleologen findet zu eine■ Zeitpunkt 

stdtt, wo ■an de■ Stro■ _ der lnfor■ationen kau■ folgen kann, und ge
rade daru■ 1st der Austausch der lnfor■ationen i■■er unerlisslicher. 

Unsere Kongresse ■Ussen in diese■ Prozess eine i■■er bedeutendere 
Rolle Uberneh■en, was sie auch tun. 

Auf Grund des Einflusses der sich 1■ XX. Jahrhundert vollziehen
den Strukturveriinderung der Weltwirtschaft, hat slch die EntwicklunQ 

der Wissenschaften und die Nutz
1

ung der wis~enschaftl ichen Ergebnisse 

hiculds par les eau. d' infiltration descendent trh vite ~ l' intd

rieur du karst dens des profondeurs i■portantes, y co■pris les p~ri
ph4ries karstiques, les pains les plus dloign~s. Cependant le pro
cessus d•autodpuration est trBs lent et longue . A cause des effets 

de pollution conte■poraine, 11 serait indispensable de aettre ffUr 

les noveaux trajets des recherches karstlques et spdlt!ologiques. 

Aussl, 8 partir de la 11 ttt!rature technique vous avez des idies 
prdcises sur la richesse en eau ther■ale et en grotte ther■ale de 

Buda,pest qui sont unique au ■onde. Par const!quence nous avons propo
st! une discussion spt!cialist!e aux thdories scientifiques de la for

•ation et de l 1 dvolution des grottes ther■ales, blen dvide••ent en 
outre des do■air. s classlques de la recherche spdldologue. 

Les sites du congrt!s offre~t des excellentes possiblli tl!s pour 

dtudier sour places des probU■es ocientifiques, en co■pUtant les 
bases thdoriquu at des connuoancu de littdrature. 11 s•agit des 
sites de Budapest et son environne•ent, alnsi que des rt!gions karsti
ques de Hongrie. 

J•espere trds sincere■ent que -le 1o••e Congrh International de 
Budapest soi t une renconctre !■port.ante des spdldologiques , puisque 
c•est la prellidre fois dans l 1hlstoire des congres internat1Jnaux 
all la ■oi til! des participants reprt!sente des spdliologues d'oues~ 

et 1 1 autre ■oi t id reprl!sente 1 •est. 

j•espl!re sincere■ent qu•audeli des discussions scientifiques 
fructueuses Yous allez passer des jours tr~s agrdables en Hongrie. 

Mesda■es et Messieu~s, je ddclare }•overture du 1oiHH Congr~s In
ternational de Spdldologie. 

beschleunigt. So 1st das auch auf de■ Geblet der Karst- und Hiihlen

wlssenschaf ten. Die wel twei te Entwicklung des Fre■denverkehrs v'?r
bindet heute be rel ts kontinente und dabei Uberneh■en die Karstobjek
te, die Hiihlen eine attraktive Rolle. - Heben den traditionellen Ge
bleten der Wissenschaft (IHssenschaftszweige ), sind auch in der Spe

liiologie die interdiszlpliniir handhabbaren wissenschaftl ichen The■en 
Yon i■■er grtisserer Bedeutung. Ein solches 1st u.a. auch der Prob
le■enkrels der iikolooischen, der U■weltkrise, die die Speliiol ogie 
i■■er tieter berUhrt. Die durch die Versch■utzung der U■welt verur

sachte Hkologische Krise hat sich 1• Wel t■asstab erwei tert und die
se U■wel tkrise schont auch die Karstregionen nicht. Die stiindig 
wachsende Versch■utzung der Luft, das Ver sauern des Bodenwassers und 

des Niederschlags wirken sich ungUnstig auf den Karst, auf seine 

natUrliche lebewel t und di·• Hinerale aus. Oas Prob le■ wird durch die 

slch in i■■er grHssere■ Masse anhtlufenden Abfllle, besonders durch 
die geflihrlichen, nur noch erschwert. Allain in Ungaro kann ■an die 
jUhrlich anfallenden Abfllle aut ca 100 Hill. To schiitzen. Woon 
■uch ein bedeutender Toil davon unschldlich ge■acht, bzw. 'vernichtet 
wird, so gerllt doch der andere bis zu elner bedeutenden Tlefe in die 
Natur, belastet diese und zerstlirt die Prozesse ihres natUrl ichen 

Gleichgewichts. In den Ka rstgebieten bedeutet das daru■ grosse Ge
fahr, well der K~rst besonders e■pfindlich auf die seine OberfHlche 
berUhrenden Yersch■utzungen reaglert. Die Sch■utz■ater ialien gelan

gen ■it de■ einslckernden Wasser sehr schnell i■ inneren des Karstes 
zu der ■i:iglichst griissten Tiefe, inbegriffen auch die entferntesten 
Punkte der Hiihle. Gleichzeitig 1st aber der Prozess der' Selbstreini

gung sehr langsa■ und lang. Die heutigen, ■odernen StresseinflUsse 
wilrden es wirklich aktuell ■achen, dass sich die Karst- und HOhlen

forschung auf neuen Bahnen bewege. 

Sia wissen aus der Fachpresse sehr wohl, dass Budapest - in der 
ganzen Walt allein dastehend - sehr reich an Ther■alquellen und Ther
■alhOhlen 1st. Auch daru• haben wir, neben den traditionellen wissen

schaftlichen Gebieten der SpeHiologie, auch die wlssenschaftllchen 

Theorien, die sich auf die Ther■alhOhlen bezlehen, besonders fUr die 

Oiskussion vorgeschagen. 

Der Ort des Kongresses biete\ ausgezeichnet MOgl ichkei ten dafUr, 
dass wlr all diese wissenschaftliclien Proble■e ,:1_icht nur auf theore
tischer Grundlage diskutieren, sondern uns ai.Jch ■it den Prozessen in 

der RealitUt bekannt■achen, gleich, ob a■ Ort des Kongresses in Bu
dapest, oder in der weiteren U■gebung, in den Karstregionen Ungarns. 

lch. hoffe aufrichtig, dass der 10. Internationale Kongress zu■ 
grossen, internationalen Treffen des Spel iiologen in Budapest wird, 
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schon darum, weil es in der f,e~chichte der internationalen kongresse 

noch nieaals ein Beispiel dafOr gab, dass die Teilneh■er anniihernd 

halb -und halb die aus de• Westen und dem Osten ko■aenden Speliiologen 

vertreten. 

Sefforas , Sen'ores ! 

Respetado Congreso 

Con estimacidn y carifio saludo en Budapest a todos los partici

pantes del 10 Congreso Internacional de Espeleoldgfa. 

Saluda con especial atencidn: 

al profesor dr. Oarek Ford, presldente de la Un16n Internacional de 

Espeleol6gla; 

al profesor dr. Hubert Trtaunel, secretario general de la Unidn Inter

nacional de Espeleologfe; 

al dr. L;jszld Herdthy, 11inistro de proteccidn del ambiente y esuntos 

hldrol6glcos; 

al acad~11lco dr. Istv6n L6ng , secretarlo general de la Academia Hun

gara de Ciencias; · 

al dr. J6zsef Blelek, presldente de la 11unlclpalldad de la cap Ital 

con esiento en Budapest i 

al dr. Kdfoly FUredi, vice secretario general de la Asociacidn Ht1n

gare de Co11islones de Clenclas Tdcnlcas y Naturales. 

De todo corazdn 111e alegra I que en no■bre y representacldn de to

dos los pro!esionales del niundo, que se ocupan con Espeleologfa las 

pueda saludar aquJ en Budapest, que no solo es la capital de Hung

rta, sino que por sus •aravillosas grutas subterrlineas es considera

da co110 la capital de las grutas. Si solo en la regidn que ocupa 

Budapest, se encuentran aas de 90 grutas qua tienen 11as de )0 kild

metros de galerlas subterrdneas. Con alagrla y carlffo lo• eeperdb1-
•os a Uds ~n Hungrfa, porque considera■os qua nuestro pals con sus 

marevillosa111ente bani tas grutas y con el aterciopelado ro11anticis■o 

que sus peisajes irradian eparte de hacerse conocer, en base de.las 

tradlclones hlst6ricas de las lnvastlgaclones Mngaras de espelaolo

gia y los resultados cientificos obtenidos, ofrecerdn conoci11lentos 
se11ejentes a las profe9ioneles del mundo que visi ten Hungrie . 

Nuestros resul tedos con J11Uchos lazos nos a tan a cast todos los 

talleres de ensayos espeleologlcos del Mundo·. El encuentro interns

clonal en Budapest de los espeleoloOicios se realize en un ■o■ento, 
cuanda apenas pueden ser seguides de cerca las corrlentes de lnfor

•aciones I justa■ente por ello el cambio de infor..-eciones cad a vez, 

se hace mas i•prescindlble. En este proceso nuestros congresos de
ben jugar cada vez un papel 11as i11portante y esto lo esta■os cu11p
llendo. 

Por efectos de los ca■bios de estructruras que se llevan a cabo 

en la econo,da ■undial, en las 1.11 tia as ddcadas del Sig lo XX. se ace

ler6 en for11a fantdstica el desarrollo c lentifico y el aprovecha■i

ento de los resul ta dos alcanzedos. Asi ocurre ta•blen en el re■o de 

los sedi■entos calcdreo_s y en la clencia espeleoldgica. El desarrol .. 

lo ■und i al del turis■o hoy ya une cont~nentes y en ello ocupan un 

sl tlo prlvl1eglado los objetivos sedl■entados y las grutas subterrd
neas. Jun to a los re•os tredlclonales de las cienclas I e n la espeleo

logfa taabidn ■as te11as cient{ficos elaborados con ceracter inter-

Signore e signori ! 

Spettablle Congresso 

Vorrei salutare a Budapest con sincero rlspetto e affetto tutti 

parteclpanti del X. Congresso lnternazionale di Speleologla . 

Vorrei salutare a pa rte: 

il slg. prof. Or. Derek Ford, presldente delP UIS 

11 slg. prof. Or. Hubert Tri-el, segretarlo genera le dell' UIS 

11 slg. Or. Mar6thy Ldszl6, ■inlstro di Mlnlsterlo per la Prote-

zione delll Aablente e l' Acqua · 

il sig. Or. L4ng Istvan, accade■ico, segre t arlo generale dell1 

Accede■ia Ungherese delle Scienze 

11 slg. Or. Blelek J6zsef, slndaco dells capltale 

11 slg. Or. Fi.Jredi kdrol •,, vice segreterio generale ungherese 

dell' Associazlone delle Societi Technlche e di Scienze Natural 11. 

Ich hoffe auch eufrlchtig, dass sie slch, abgesehen von den er

gebnlsreichen wissenschaftlichen Olskussionen, in Ungarn wohl fi.Jhlen 

werden. 

Ich ertlffne den 10. Internatlonaler kongress t or Speliiologie. 

disciplinario de cads vez ■ayor i■portancia . 

Ent re ellos encontra■os I los proble■as de la crisis dEl a■biente, 
relaclonado a la ecologJa, que cada vez atecta ■as profunda■ente a 

la espeleologia. La crisis ecol6g1ca produclda por la polullzacl6n 

del a■biente hoy ya ~o•e ■agni tudes ■undiales y est a c risis del a■-
biente ta■poco conteapla las regiones de sedlaentos calcjreos. El 

constante au■ento del aire poluliz1do 1 la creciente acldez de los 

auelos y el ague de lluvia tlene efectos ■uy desfavorables sabre las 

sediaentaclones calcdreas y su ■undo natural vlviente y a sus corres

pondientes ■lnerales, 

El proble■a se egrava con el constante creci■lento de los deshe

chos y en especials con la presencla de deshechos peligrosos. Solo 

en Hungria se calculan en 100 ■illones de toneladas los deshechos 

que se producen an'o tras allo. 51 blen es cierto une parte s ignlfica

tlva de los ais■os se neutralizan o se supri■en, una gran cantldad 

sin e■bargo, afecta a la naturaleza profunda■ente, sobrecarge y des
via el natural equl11brlo de loo proceeos qua la co■ponen. En las 

reglones de sedl■ento calcdreoo eeto slgnlflca gran pellgro porque 

el sedi■ento es especial■ente senclble a las polullzaclones que 

afectan su cape cubierta. Los ■ateriales de conta■inacidn con el ague 

lnfiltrada Hegan rapld111ente al interior del sedi■ento y en su ■a
yor cantidad indluso a los puntos ■es distentes. Al rds■o tie■po el 

proceso de autopurlflcacidn es ■uy lento y largo. Los ■odernos efec

tos de st res tendr{an, que hacer actual , el deslizade de las inves

tlgaclonee dal eadlHnto y eepalaologh hacia nuavos ce■lnos. 

Ustedea conocen bien graciaa a las publicecionea profeeionales, 

que Budapest es t1n1ca en el ■undo en sus riquezas en agues ter■ales 

y en grutas subterrdnees ter■ales. Oebido a ello junta a los tredi

clonalee sactoree cientiftcos de 11 aepeleologte reco■enda•os • dl9-

cutir deatacad111ente 1111 teortae clentificaa rel■clonadas a lae nru

tas 9ubterrdnees t-,ra11l AR. 

El luger del congreso ofrece excelentes posibilidades, para que 

astos proble■as clentiflcos no solo seen discutidos en for■e t edrl

ca, sino qua en la realidad ta■bl~n poda■os conocer sus procesos, 

tan to aquJ en Budapest, co■o en el a11biente ■as a■plio que lo rode a, 

las regiones sedl■entadas de Hungria. 

Slncere■ente espero que el 10. Congreso Internacional serli el 

encuentro internaclonal de los espeleologos en Budapest• ta■bidn 

por el hecho que en le hlstoria de los congresos internaclonales ja

■js se did el caso, que los perticlpantes en proporciones cast igu

ales puedan representer a los espeleologos provenientes de occidente 

y a los de orients. 

Osseo franca■ente qua junta I dlscueiones profesionales Utiles a 

reeltzarse, se encuentren • gusto en HungrJa. 

Con esto a bro las sesiones del 10. Congreso Internacional de Es

peleologia. 

E un vero onore per ■e che posse salutorle nella rappresentanza 

di tutti gll specialist! di speleologla del tutto 11 ■ondo qua • Bu

dapest, otre che la capit■le di Ungheria possi ■■o ritenerl ■ anohe, 

per tutte le sue belllnl■e grotte, l■ c1pltale delle grotte . Gilcc
hf! solo nei dintorni di Budapest cl sono 90 grotte con una lunghezza 

lnsle■e ~l tre di JO k■. Le aspettava■o in Ungheria con affezione 
perchd pensie■o che ol tre le conoscenza delle bellezze delle grotte 

e dei paesaggi della nostra patria, le nostre tradizio~i nell■ spe

leologia e 1 risul tati delle richerche scientl fiche possono dare in

for■azi~ni degne per gll specialist! del tutto 11 ■ondo che sono ve

nutl In Ungherla. 

I nostrl rlsul htl sono legotl cot1 ■ol ti fill • quHI tutte le 
offlclne di speleologi ■ del tutto 11 •ondo . L■ riunlone 1ntern1zio

nale degll speleologi tenut■ • Budapeat ht luoga in un ■o■ento, qu

ando lo scorrera dell• lnfor■azioni ii _quasi irragglunglblle • parc1a 
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lo f.Ca■bio delle infor111azioni diventa indispensabile. I nostri cong

ress! devono assuaere una funzlone notevole in questo processo, e 
infatti lo fanno. 

Per J' effetto degli scambi delle strut ture nell> econo11ia nrnndia le 

negli ultillli decenni si e accellerato incredibilniente lo sviluppo 

delle sc ienze e Il utilizzazione dei risultatt scienttfici. £ cost 

questo anche nell' a,abito delle scienze speleologiche e carsiche. Lo 

svlluppo di vasta portata del turis•o or11ai connette conttnenti, e 

di questo prendono gran parte anche gli obietti carsici e le grotte. 

Oltre le discipline convenzlonali anche nella speleologia hanno 
semprr. piU i•portanza gli interdisciplinarl te•i scientifici. 

[ tale tra ll altro 11 proble11a dell a crlsi dell' s11blente, dell' 

ecologia che riguarda se•pre di piU anche la speleologia. la crisi 

ecologia, causate de111 inqulna•ento dell> a■biente, ormai e di grsn

dczza mondla le, presente anche negli ambiti carslci. l, au11ento dell' 

inquina11ento dell'aria, Jlacidi flcazl one del suolo e dell 1 acqua di 

preclpitazione 1 henna effetto sfavorevole al postl carsici, al loro 

,.ondo mlnera le e vivente naturale. 11 proble•a e aggravato dslle 

i11niond i z ie accu■u la le se•pre ln magg ior quant i ti, e sopra t tut to i 

rifiutt pericolosl. Solo ln Ungherla e quasi IOU milinni di tonnell-11-

te 11 i1111ondizia for1tala f.i r1a un anno al JI altro. Bench!! la Magglo r 

pa rte del 1> inunondizia viene resa ionocua oppure annientato, anche 

co~l pcnctra nctsuolo fino ad una profonditi notevole, aggrava e tur

ba t proc:cssi dell' equiltbrio naturale. Questa signiftca gren pert-

Jln1111 11 rocno}la ! 

y llnll.tCllllll KOii rpo cc! 

r. 11nq1c11111111 y11a•c1rn"11 ccp}loq110 11pllllOTCT11yK1 ll liy}la11om

TO 11rox y•1arm1mon /lcc11Toro IIOll/lYllltpo}l11oro rncnoonor11•JCcKoro 

Ko11rpocca. 

PaapCl!IIITC IIJJC ocoCio IIPIIUCTCTIIOBaTb: 

- roc110.r.mm npo,1,eccopa /lepc11a <l>op/la , 11pC/lce/laTenn Me•
llYllapo}luoil ymrn cneneonoroa, 

- roc11o}l1ma npO!JJOccopa Xy<iopTa Tp111111cn11, ro11cpanL11oro 

cc1qicTapn llo11V1y11npo/l11ott y111111 cncnconorou, 

- rocno.n.una nnCJJo MapoTH, wnm1rTpa oxpwtH oi<pyaaxiIQ.eN 
cpe,1111 11 BO}lJ{oro xoanl\CT11a Bc11rp1111 , 

- roc11o}l1111a aKa,11c1111Ka ~mTa,ma naura, rc11cpanbltoro ceK

poTapn Bc11rcpcKo« AKMe111111 HayK, 

- roc11o}lJUJa Ao•e•(l.'l 611ene1<a, npo}lcc}laTcnn ropcoaeTa Ey

/lancmTa, 

- l'OCOO/llllHl Kapon <l>lope}lJ!, 3811CCTl!TCnn rc11cpanh110ro CCK

JICTap11 r.omn 11ny•1110-TCXllll'ICCKIIX 06JllCCTn.-

Or rny6JUJJl /IYIIH n PNl TOiiy, •JTO IIOl'Y flPIIDOTCTBODaTb Bae, 

Jlpc/lCTIIIIJlflllllllX DCCX CJlOl{l!lUJIICTOU 1111pa, 3:tllllll:lllllll!XCR cneneono

l'IICil, 3/lCCh R oy}laJICIITC , J<OTOpllll nonncTcn JJC TOnbKO CTOJJl!ltCtt 

Bc11rp1111 , 110 - 6naro}lapn cno1111 :ia11eqaTcnLnu11 nc111epa11 - 11o•eT 

611T b CO'ITCJJ II cTonm1cil rnenconor1111. Be,111, n pattone 6y,11anemTa 

110•110 11ailTII Cionco /lODfJHOC'rll nc111op C XO}la1111 , npeoUW(llJlllllllll /lnll

llY 30 1rnno11c·rpon. C <lonuaoil pa,11ocTL11 IIH ll}lan11 namcro np11ea}ln 

n Be11rp1111, c•111Tan, qTo cne1111am1cm, np11exne1111e co acero 1111pa 

D Bc11rp1111, r1101•yT oannKOIIIIThCn 110 TOJJhJ(O I' 11pcKpac11111111 no1110-

pa1111 II po11a11Tll'JJJIIIIII ncttaall!IIIII name!\ CTpairn , 110 11 C l!CTop11qec

Klllll! TPll/llll{IIJJIIII ncnrcpcKott cnenconor1111, 11 c /lOCTOUHl(III! Blllllln

lllln pcaym,TaTa~11 1m1111x 11ay•11111x 11ccne11oamm"• 

lla1111 pcaynLTar11 noc1,11a 1111or111111 yaa1111 cnnamm no•1T11 co 

nce1111 cnoneonort1'1ocK111111 1mona1111 1111pa. Kpy1111an 11cll}ly11apo/lnnn 

BCTpo•m c11onconoroe npono1111rcn B 6y}la11emro a TaKoc npo11n, Kor}la 

JJOqTH 11c1111cn11110 CJJC/ll!TL aa JJOTOKaMH 11111pop11a111m, 11 l!IICIJIIO fJ0'1T0-

11y 0611011 1m,~op11al{l!Ci1 Bci; <ionhllC CT3ll0BIITCn IJCO<lXO/lllllllM, 8 Ta

KOii np011cccc 11am1 Ko111•pocc11 /lOJJ1111u 11rpar1, 11 m•pan nro doncc 
na•11y11 pon1,. 

llo/l /lOilCT11IIOM 11peo<lpaao11mms cTpyKTypu 1111ponoil :1Ko1101111-

KII II IJO!'JJC/lJJHC /lCCJJTl!nCTllll XX UOKa <locnO}lO<lJJO YCKOpllnllCT, pnan11-

TIIC 11:\YK I! l!CJJOJJl,:JOH'IIJHO 11ay•1111oc pcaynLT'1TOD. TnKona •o o6cTa

JJOIJJ<a II II OOJJUC'rH 11ay•1c111111 KapcTOB I! JJClllOP. 6nal'O/lapn nce1111p110-

11.v 11acmTa6y pn:tnJJ\'1111 IIJIIIO y•e TYJ111311 CIHtalrnnoT KOIJTIIJJOTJl , a D 

:no11 IIIVUIYll ponL Clll'llllnll K:IPCTODIIO oei,,cKTJI II IICII\O(l!l. llapu}ly C 
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colo neglt ambi ti carsici, perchfi 11 carso e •ol to sensibt le agli 

inquinainenti della superflcie. Le 111ater ie novice sciolte nett> acqua 

infiltrate arriveno ■alto presto alls profondit8 possibile, tnten

dendo anche 1 punti piU lontani del Carso. Nella stesso te11po t> au

topurificazione e un processo mot-to lungo e lento. I 11ode rni effetti 

dello stress rendono attuale che anche le ricerche speleologiche e 

carsiche sbblano nuove strade. 

Lora sanno bene deglt studi speciall che Budapest e ricca di 

acque ter•all e grotte ter•ali - untCa11ente al ■ondo. PerciO abbia
■o consigliato ace :ntua tainente le teorie scientifiche che riguarda

no le grotte di origine ter11ale, oltre a quelle convenzionali delta 
speleologla. 

II posto del Congresso offre delle posslbillta eccellentl che 

questi problemi non siano discutatl solo teortcamente, ftla che i pro

cessi siano conoscluti enche nella realti - sta al pasta del cong

resso, a Bu~apest, sia nelle region! carsici dell' Ungherla. 

Spero n1olto che 11 X Covgresso lnternazlonale di Speleologla sar3 

una grsnde rlunione tnternazionale degl i speleologi a Budspe9t 
1 

anche perch~ quests e la prh,a volts nella storia degli s peleo-cong

ressi che i partecipenti rappre9entino tn 50 I gli speleologt dell' 

Est e nell' eltro 50 X quelll dell1 Ovest. 

Spero 11o lto che anche voltre le efficaci discussiont scienttftche 
sl sentiranno bene in Ungheria. 

lnauguro 11 X Congresso lnternaztonale dl Speleologia. 

TP8Jll!UIIOHJJHIII! 06naCTn1111 11ayK , e cneneonor1111 ecii Clonhwee ~Haqe-

11111, npll}laCTcn IIHTCP/ll!Cl{llflnllllap110 paapaClaTHB8011HII HBYQIIYII Tewa11. 

TaKOBOU nnn11CTCH II npo6no11aTJJJ(U 3KOJJor11•1ocKoro l<Pll311C.'l, 

Bcii rny<l•o 3QTPW'IIIJQDJt81'0 c11cneono1•1111. K IIQCTOJJlll611Y 11pe11c1111 :1Ko

nor11qocKIIII Kp11a11c, np11q1111c1111yll aarpna11c1111011 01cpy•filJlllOII rpC/lH, 

np110Clpcn BCe1111p1111II 11acmTa<i, np11qe11 Oil 118 fJOl!lll/llln II KBPCTOBHC 

perl!O!Jll. . lle11pcpJ1BllllU pocT aarpn3118JIIIOCTII aTMOC<IJOpHoro B03,lly

xa, KllcnOTllliO OC3JJ,J!II II OJ(IIC.JJCJ(IIO HO'IB BCChllB 11e<inaronpl!RTIIO 

BJJIIOIJT Ila KapCT11, 11a l!X llpl!pO/llWU XIIBOII llllp II MJJIJOpRnbl!Jlll coc
TUB. 

llp0Cinc11n ycyry<lnneTCIJ TOIi, •ITO CKannllBUIITCn BC8 <ionLIJle 

KOm11.1ecTea OTX'O]lon, n nrnrie11110 onnrma:: oTxo~on. Ton1,Ko nnm1, 

B Be11rp1m 11ac•111mnaeTcn OKOJJO CTa 1111nn11011a TOIIII OTXO/IOB, oCl

HOBJJnlll!{IIJCCR 113 ro}la D ro,11. II XOTfJ J11aq11ren1,11an '13CTL JTIOC OT

X0/10B oCleaBpelll!BaCTCn II y1111qTo•aeTcn , ere ll8 OHi! /IOBOnLHO rny

<iOKO npo1111Ka11T n np11po,11y , 06pe11e1111n 11 11apyman npouecru ec cc

TCC'TBe1moro 6anru1ca. 

B KapCTOBIOC per11011ax JTO BCChlla onac110 noTOlly, qTo Kap

rTOBan nopo11a oc0Cic11110 •1yec-rB11Tonh11a K 3arpna11c1111n11, aaTpar11-

BaU111111 ec noeepxuocri,. B11ecTo c 11pora•rnea1111lCllcn ao11oil aarpna11n11-

11111e DCl!{OCTBfi BCCL~a <lH!'Tpo npOIIIJKanT n KapCT /lO ecn11•1ailm11x rn.v-

61111 , 110 CfillllX /IMLlll!X CKPHTJOC MOCT, B TO •e epe11n npouecc ca110-

oqJ11ll8lll!R npOIICXO/IIIT B KapcTax BCCL113 11e11nc11110 II 11n11TonL110 . r-0-
ro1111nm11110 conpe11e111111e rrpercomic uoa11cllCTn11n uoryT c.nennTL 110 
11acTon111e11Y BKTyan1,111111 no11poc nepexo}la 11ccno}loun111111 KnpCTa II nc

• ep 11a IIORJJ8 nyTJJ. 

Ila CJJOl{l!MbJJOII JJIITOpaTyp11 na11 xopowo JJ~nccTJlll, •JTO liy-

11anemT y111rnanc11 B 1111pc 110 CBOCMY <lol'aTCTDy Top1anLHllX BOil II 

TCPIIUJJLHJ,[){ 11c11ep. IIO~TOII.Y - 11apn11y C Tpa}llll{l!OIIIIJlMII oonarTJJMII 

cneneonor1m - 1111 11 pcK011c11}loean1< ocoCio 06ry1111TL 11ay•11111e Teop1111, 

1mcm11111ecn Tcp11an1,moc nemop. 

MccTo lljlOBC/lClll!n KOJJrpocr~'l npo/lOCTannncT OTJJll•JJJIIC 8031101:

IIOrTI! o6CY/lllTL nee STII 11ay•111110 11po<inc1111 110 TOJJl,J(O Ila TCO(JCTll•Jcr

Kl!X na•mnax, 110 0311UKOIIIIThCfl C npo11ccra1111 I! B 11aTypo , Ila MCCTO 

npODC/lClllln KOllrpccca - D 6y}lane11To , IIJIJ! •c n <lonec WllpOKOII OK

py•cmm - e KapCToe1oc pcr11011ax Bc11rp1111. 

R IICKpOIIJJC IIN\OllCL, qTO /lecnT11il MOll}ly11npO/lllllil KOllrpocr 

e 6y}lano■To 6y}lcT Bl!/lJJott 11oll}ly11npo/l11011 uCTpc•1oil cncnr.onoru, :Jn

n:via II BocToKa d11n11 npc11CTaMeJJH o panmoc 11po11op111111x. 

R IICKPDIIHC llll/lOIICL, 'ITO 11apn11.v r yc11c11111111111 11ay•111111111 }lllr

nyTa1111, Oil CIIOXCTC IIPllflTJJO IIPOHOCTk BPCIUI D Bc11rp1111. 

<lTKpllBflll /IOCHTIIII 118ll/l.VIIUPO/lllllll KOHl'PO!'C r11onoonorou. 



MAROTHY, LASZLO 

Minister of Environ• ent and Water Management 
Le 111inlstre de 1,envlronment et de l 1a■dnagc111ent des eaux 

Minister ti.Jr Umwel tschutz und Wasserwlrtschaft 

Hlnlstro de protecc16n del ambiente y asuntos hldroldglcos 

Mlnlstro di Minister lo per le Protezlone dell1 Amblente e P Acqua 

MKHKCTP oxpaHt:i otcpy•a KlbleR CPBJlbl H B0.11110["0 X09ftCTBa BeHrpMk 

Honoured Congress ! 

Ladies and Gentlen1en 

On behalf of the Government of the People's Republic of Hungary 

welcoae the participants of the 10th International Congress of 

Speleology, the leaders of the Speleoloplcal Union with special re
gard to the President I Prof. Derek Ford and the General Secretary, 

Prof. Hubert Trim111el. 

It ls considered a great honour that this international society 
of high respect has chosen Hungary for -t,he venue of its meeting. 
Hungary is glad to act as a host country for any event which serves 

· scientific progress, the exchange of experience between specialists 
of different nationeli ties - end works for cooperation between nati
ons. increasingly dependent on each other. It is particularly so 

when we c an be the hosts of a conference which seeks to answer in 
it:- special field the eternal and today also actual problems of man
kind: the exploration and harmonic coexistence with nature. 

In 1972 in Stockholm more than tvo thousand scientists, repr°'sen
tatives of the widest range of disciplines for111ulated a massage add
ressed to the United Nations: ' We are fro11 different climates, have 
various cultures, languages. custoras. political end rellglous affi

liations, but the common danger unites us. There are various reasons 
for this danger I similar to which have not menaced 111anklnd in its 

history. The Earth, which seemed so big once, is now studied in its 
minority. We live in a closed system, the existence of our and the 
next generations entirely depends on our planet and our relations 
with each other. Therefore, what divides us ls endwarfed by our in

terdebtedness and the loo111lng danger uni ting us. ' 

However I the above are unique phenomena. It is we 11 known that 

our country is faced by a soclo;-cconomlc and also environmental chal
lennc. We aini at performing the reform of econo11ic structure in an 
environment-friendly way. The assigned ways of develop11ent should 

ensure the exploitation of natural systems and also provide effic ient 
defence against deleterious impacts as well as pro11ote planned de

velopment, expansion of resources and the 11aintenace of ecologi cal 
stab I II ty. 

Unfortunately, in the almost tvo decades since then only saw the 
deterioratior. of the situation. Destruction is present in our every

day life and it is to be feared that - as it often happens with eve
ry-day things - we will get used to it ~nnoticed. 

This could thrust -us into a fata·1 tragedy. Therefore. all govern

ments, protesslonal and political organisations share the responsi
bility of increas ing consciousness of the hazards of existing trends 

in environmental changes . 

Here in Hungary the government has taken the firs t steps. t do 
not only think of investment_s into environmental protection, large
scale ones in our present economic si tuatlon. S011e time ago we joined 

the international anree,nent on the conservation of the ozonl! shield. 
In addition we initiated international agree11ents for environ■ental 

protection or contributed to them. They Include the restriction of 
inter-frontier air pollution and transport of sulphur and nitrogen 
oxides and toxic waste over borders. We signed documents on nature 
conserva.tlon such as the Bonn (on • igratory animals), the Paris 
(World Cultural and Natural Herl tage ) 1 Ra•sar (11ajor aquatic habi

tats) and Washington (international co1111erce of eni11al and plant spe
cies) aoreements. Our joinino to the Bern agree11ent ls under way. 

Among home matters; I would like to Make only a brief Mention of 
our decisiOn on the closure of the Nyfr4d bauxite ~ine, which was 
taken in the interest of the H~viz lake, unique in i ts endow•e~ts. 
This decision balanced ecological I econo,aio and eaployeent conside
rations on tt-r basis of the priority of envir onfflental interests. Fee

ling Its responslbill ty for the protection of the envlron■ent stop
ped temporarily the construction of the Hagy■aros barrage and In! tl
ated an international investigation to review the sl tuatlon of the 

whole project. 

Dear Guests ! 

In Hungary - to our knowledge wl thout precedent In the world -
al l caves are protected national monu11ents slnce 19&1. At present 

108 of the 2•00 :,rnmm caves of Hungary are strictly protected. Our 
two fllajor karst regions. the Bilkk Mountains and the Aggtelek karst, 
are national parks, while smaller and 1111ore dis1111e11bered karst terrains 

are protected landscapes. Here in the viclni ty of the capital it was 

proved to anyone sceptical about it that the separate protection of 
s i ngl e eleMent s of the physical environment ls a hopeless and ■ea
ningless venture. Balow the barely B k112 karst surface occupied by 

Budapest, highly susceptible to pollution, there are 75 caves of 
various size and the length of passages ls ■ore than 2J k■ • Their 
unpaired world of alnerals , eln10st sterile air is endangered by ur
ban sprawl, The sa•e processes (partial deficiencies of utlli ties, 
sel ting of roads and use of che111lcals) are a 11enace to the renowned 
ther•al wat~rs issuing along the ■ountaln foot, by the Danube. Such 
natural ·pheno•ena are not frequent under ■etropollses and undoubt..: 

edly caves ■ay also endanger so■a surface technical establish■ents', 
bu! !dings and pipe syste■s. 

We ere convinced, however, that in this field as well as in other 
fields of environmental protection, social consensus ls indispensab

le to achieve our objectives. Circu11stances have to be created for 
cl tizens where they should accept the restrictions and expenses and 

express politica~ly their dea ands and readiness for action . 

For alleviating the proble11s a o~rehensive program was prepared. 
For its l•ple■entation intention and intellectual background and 
academic capacities are provided, but - as usual - we are still see

king the financ.ial securities. 

The Ministry of Environ11ental Protection and Water Manage■ent was 

established In Oece■ber 1987. In spl te of the short ti■e available 
we ■eant to give every support for the organisation of this world
wide meeting. Aa ong others I we began and partl y finished the recon
struction of eight touristi c caves and restoration and ■alntenance 

wprks are going on in several caves of the nation. You will have the 
opportunity to get acquainted with our achi eve■ents and troubles. 

We evaluate the• as follows: 

The fact I toelf that the International Union of Speleology Invi

ted the speleologists of the world to Budapest on this occasion is 
an acknowledge11ent perhaps of not only our physical wealth , but the 
results of Hungarian karsi and speleological research. 

I wish that the jubilee conference of the karat and cave explorers 

or the world be successful ln every respect: they knotr the results, 
novel sclentlfir. values be born along wl th professional and hunian 
contacts. Have a good tiaie in Budapest and in Hungary. 
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Messieurs les confdrenciers ! 

Mesda111es et Messieurs ! 

Au nom du gouvernement de la Republique Populaire de la Hongrie 

je salue les participants, les dtHdgues, les chercheurs des J6 pays 

membres du lOeme Conor8s International de Speleologie. 

Je salue messieurs les chefs de l 1Unlon 1 et plus perticulit!:re111ent 

monsiuer le Professeur Derek ford, monsieur le president et monsieur 

le Professeur Hubert Trilunel 1 1111onsieur le secrtHaire general. 

Votre_ Union Internationale i grande reputation a choisi le Hong-
r ieco11me s lt!ge de ce congrds. C' est une marque d • honneur pour nous. 

La Hongrie assure evec plaisir les possibilitds d 1organisation de 

toutes les 111anifestatlons qui contribuent au progrds scientifique de 

l 1hu,.an1te 1 aux echanges des experiences des spdcialistes des diffli

rents pays afin pour 11ieux servir la cOoperation entre les peuples 

R l n tdret cm11111un. Nous so111mes particulidrement contents dens le cas 
oU nous so11mes la h0te d 1 un tel e venement international qui contri

bue 8 rechercher le rl!pons sour la question la plus profonde et actu

elle de l 1hu111anl td dans la recherche de la nature, et dens la reche

rche de la nature, et dens la recherche pour les conditions de vie 
en harr11onie avec la nature. 

En 1972 3 Stockhol,., plus de deux mil le savants, reprl!sentarit 

des dlffdrents branches de la science ant formuld un message adressd 

8 l 1 0NU. Voici une petite partie de ce message: "Nous som• e venus 

des di ffdrents continents, nous evons des cul tu res I des langues , des 

habitudes difterentes, nous, n•avons pas les m8mes vues politiques 
et nos religions sont dgalement difft!rentes, mais 11 ya unfelt qui 

nous rduni t, c •est le 11enace de danger inco11parable11ent iniportante 

qui nous unifie. Ce danger a des causes diffdrentes, mais 11 n 1 a 

jamais existds auparavant pour l 1hm11nlt~. la Terre a ser11bl4 tr4s 
grande, mals malntenant, alle est petite ii dtudier. Nous vlvons dens 

un systems fermd, aim,1 notra vla, at la vle des futures gdndrations 

dl!pent totale11ent de notre plandte et de notres rapports internes. 

Pour consdquence 1 les faits qui nous sdparent, lls sont incon1parab
lesaent petl ts par rapport i J • importance de la sol1darl td et par 

rapport a l I importance de la menace de danger qui nous rduni t. 11 

11 est connu que notre pays est devant un det1 econmnlque-social 

et en 11en1e tert1ps un defi d 1 environne■ent. Notre buts consists a e xe

cuter un changement :,tructurol en respectent le:; cri tdrc:1 de lo pro

tection de l I env i ronneraent. Nous devons det lni r les t rajets de dd

veloppement qui garantlssent }•utilisation des systemes naturals 

comme 1Hdments de l 1 environnement 1 et la protection efficace centre 

les effets nuisibles, le ddveloppeinent planifid, 1 •accrolss ement 

des ressources naturelles 1 ainsl que l 1endurance de la stabllitl! l!

cologique. 

Hdlas I au cours de la derniere deux ddceinnes 18 sl tuatlon et les 

conditions se ddgradait. Malheureusement, les ddgredations de 1•en

vlronne11ent font la partle de notre vie de tout les jours, et 11 es t 

trds regrdttable que nous y habituons par une simple banallsetlon 

des felts. 

Co cimporte111ent hua alne peut nous entrainer vers une tragddle 

fatale. Pour consdquence les gouverneinents et toutes las organlsati

lons professtonnelles et polltlques ant une rl!sponsabllltd co111mune 

pour attirer l 1 ettentlen de l 1 humanltd sur les risques et les dan
gers des ddgradations de l 1envlronne11ent naturel lil!es aux tencendes 

de changement actuelles. 

Nous, lei en Hongrie nous avons felt les pas lnitiaux. Je pense 

non seule,aent aux investissements pour la protection de l 1environne

ment. Ces investlssement sont conslddrables par rapport a nos pos
sibllltds de financenient. Nous avons ddJa partlclpd 8 l'accord in
ternational pour la protection de la couche d 1 ozone. En outre nous 

so1111es les participants, et me'111e les inltiallsateurs des accords ln

ternatlonaux importants pour la protection de l 1environne111ent. Nous 

avons pertlcipd a I 'accord international pour la 1h11 tatlon de la 

pollution de l'alr. 

Jl s'aglt d 1une pollution qui ne respects pas les frontldres d 1 

ttat. Nous participons aussi aux accords concernant le transport in

ternational des dl!chets dengareux. Dans le doinaine de la protection 

de la nature, nous avons particlpd aux accords lnternationaux sur 

les anlmaux migrateurs (Bonn) 1 les patrimolnes t1ondlaux cul turels 

et naturels (Paris), les sites hydriques lnaportants (Ra■sarl), la 

comlfterce Internationale des anlmaux et des pl antes (Washington). 

Notre particlpatlon ii !•accord de Berne est an cours. 

En H.ongrle1 nous avons prls une ddclsion i■portante sur la ■ine 

de bauxl te de Ny:Crlid pour sauver le lac de Hd:v:(z i eau ther■ale qui 

a upe rl!putatlon et iaportance Internationale. Cette ddcislon est 

basde sur les cri teres priori ta ire de la protection de l 1environne

•ent 8 partir d'une harmonisation des intdrets ecologiques, economi

ques et d 1 e11plol. Sous le signe de la responsabilltl! d 1 envlronne-

11ent, le gouverne■ent a suspendu les travaux de Nagy11aros sur le 

tron~on hongrois du Danube. Le gouverne11ent a prdvu une l!tude Inter

nationale et une analyse d 1 eclairclssel'lent de la sltuation d' lnves

tissement au point de vue des crltdres de la protection de l'envl

ronnement. 

Chars participants ! 

En Hongrle, depuls de 1961-selon nos connalssenr.e uniquement dens 

notre pays-toutes les grottes soot conslddrdes au nlveau national 

comme une val'eur naturelle protdgl!e. Actuelle■ent lOB grottes pro

tdgdes sont surveillees plus fer11ement. 11 s'aglt 108 grottes sur 

prds de 2•00. Nous avons deux i mportantes rdglons karstiques: la 

11ontagne de 8Ukk et le Karst d I Aggtelek. Ce dernler cons ti tue un 

pare national qui a une protection rdgl~nale. 11 y a auesl des pdrl• 
11etres de protection des zones karstiques. Juste,nent lei 8 Budapest 
nos experts ont ddmontrd que la protection des d.ld111ents de 1 'envl

ronneaent de nature est impossible a part. Une partle de 8 km2 de 

Budapest est une zone karstlque qui est trds sensible a la pollution 
de eurface. 

Dane cette zone 11 y a 7S grottee plus ou molne i11portantes dont 

la longueur totale des galerles ddpasse 2J km. Les ressources 11ind

rales i111comparables at leur air presque sterilemant pur sont ris

quds par une extension surdl■ensionnde de l 1urbanlsation. Lis ddfi

clences partielles de l 1 infrastructure, l'dpandage du sel sur les 

chaussdes en hiver, l 1utilisation des engrais chlnilques risquent la 

qualite des sources· ther11ales qui s't!llergent le long du Danube au 

pied du mont. Ces sources ont dgalement une rl!putation internationa

le. Ces forn1atlons se situant au d8ssous de la zone d'habitation 

d 1 une 11dtropole sont rdlative111ent rares. et 11 est lnduscutable 

qu 'elles sont dgalement des sources de risque les grottes provoquent 

des probldmes techniques au point de vue de la fondation des bati

raents et des canalisations. 

Selan notre avis, pour rdsoudre ces probldmes et ceux de l 1envi

ronnement en gl!nl!ral 11 taut avour un consente11ent gendral, Nous 

devcns crder des conditions acceptables aux cl toyens I y co11pris les 

11ml tatlons et les ddpenses. 

Pour tralter ces probldmes, nous avons dlaborl! un programme genl!

rale de ddveloppe11ent. Pour l I execution de ce program11e I nous ilvons 

la capacltd de projet et le base sclentlflque, niais - cofl■e l 1habi

t 11de nous 11anquons la capacitd de flnance11ent. 

Le gouverne•ent en 19B7 a cred le Mlnistl!re du l 1 Envlronnement et 

de 1 'Amdnagement des Eaux, et pendant cette courte pdriode nous avons 

fait tout les efforts pour soutenir l 1 organisation de ce Congres 

International de Spdldologle. A titre d' exemple I nous avons co1u1encd 
et en partle nous avons achevd les rdconstructions des 8 grottes 1 et 

en Hongrie 11 y a plusieures grot tes oU les travaux de rdnovation et 

de melntien sont en cours. 

Au cours de cette rencontre lnternatlonale vous aure1 les 111oyens 

de se fatnillerlser avec nos rdsultats et nos soucis. 
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Salon notre apprdclation, le felt selon lequel l 1 Union Internati

onale de Spdldologle a lnvltd Jes spOdologues du 11onde volr le• 
grottes de Vudapest et de la Hongrle, et pour !!changer les tdees, 11 

lndlque un lntdret non seule11ent pour nos ressources naturelles, •els 

11 reprdsente le slgne de reconnalssdnce de nos rdsultats de prospec

tion et de protection spdUologlques. 

Je souhal te qua cette dlxld•e renconcte ,nondiale des spdclalistes 

des karsts et des grotteo solt r~ussite de tout los point de vue: 
connalssance ,autualle daa rtlault ■ts de recharche, nalasence dee nou

vellea v■ leura sciantlfiquee, ranalasance des prises de contacte 

personal lee. et profaaslonnellea. Js aouhal te un bon sejour I Budapest 

et en Honnrle. 



Werter Kongress 

Meine Oa,nen und Herren 

Im Namen der Regierung der Ungarischen. Volksrepublik begrUsse ich 

den 10. Veltkongress fUr SpelBologie, seine Oelegierten aus J6 Uln

dern, die forscher, den Generalstab der Union und perstinlich, a it 

besonderer Achtung den Vorsi tzenden Herrn Prof. Derek ford I sowie 
den Generalsekretilr Herrn Prof. Hubert Trimmel. 

Wir betrechten es els ehrenYoll, dass die internatlonale Gesell

scha(t Yon grosse■ Ansehen unser Land zu11 Ort lhrer Beratung wilhlte. 

Ungarn gibt mi t freude jeder Veranstal tung Platz I die de• wlssen
schaftlichen fortschri tt der MenscHleit I de• Erfahrungsausteusch der 

Fachleute Yerschiedener Nationen und dadurch der Zusa■•enarbel t der 
VOiker der Erde, die huner niehr euf einander angewlesen sind, dient. 

Unsere Freude erhOht sich noch, wenn wir Hausherren eines Ereignis

ses sein kOnnen 1 das euf seinem elgenen Wege Anh.art auf die ewige 

und heute zutlefst aktuelle Frage der Menschhelt, auf die Frage des 

Kennenlernens der Natur und der mi t der Natur harraonisch Yerbundenen 

menschllchen Existenz sucht. 

Im Jahr 1972 haben in Stockholm nehr als 2000 Wissenschaftler, 

die Vertreter der Yerschiedensten Wissenschaftszweige 1 eine Botschaft 

gerlchtet an die UNO ror11ullert. Ole Betschart enthalt u.a. rolgen

des: "Wlr ko11u1en aus verschiedenen Hi11melsr ichtunge~ 1 unsere Kul tur 

und unsere Sprachen sind unterschiedlich, anders sind unsere Ge

wohnhei ten, unsere pol 1 tische und rel igiOse ZugehOrigkei t sind nicht 

identisch, uns Yereint aber, dass uns alien eine beispiellos grosse 
Gefahr droht. Oiese Gefahr wurde durch ,verschledenel Grtinde ausgeliist, 

die Menschheit hatte noch nienials 11it einer 8hnllchen zu tun. · 01e 
Erde I die so gross erschien, 1st jetzt in ihrer Kleinhei t zu unter

suchen. Wir leben in einem geschlossenen System, unsere Exlstenz und 

die Exlstenz der zukUnftlgen Generationen htingen in volle11 Hesse von 

unsere1n Plane ten und den Beziehungen die uns mi telnender verbinden 

ab. Oarulll 1st das, was uns trennt, verschwlndend klein ha Vergleich 

dazu, dess wir auf einander angewiesen sind unfl 1111 Vergleich zu den 

uns bedrohenden Gefahren, die uns vereinen. 11 

Oas Obige aber 1st eine Einzelerscheinung. Es 1st allbekennt, 

doss unserem Land eine wirtschaftlich-gesellschaftliche und gleich

zei tig eine Herausforderung durch die Umwel t bevorsteht. Es 1st un

ser Ziel, die wirtschaftliche Strukturverlinderung auf eine U1nwelt
freundllche Weise durchzufiJhren. Vir mUssen solche Richtungen der 

Entwicklung bestimmen, die die Nutzung der natUrllchen Systeme der 
U11welt

1 
einen effektiYen Schutz gegen die sch8dlichen EinflUsse 1 

eine planmBssige Entwicklung, die Ver11ehrung der Kraftquellen und 

das dauerhaf te Best~hen der Okologischen Stabi l i tiit sichern. Leider 

hat sich die Lage in den sei tdem vergangenen bald zwel Jahrzehnten 

noch verschlechtert. Ole ZerstOrungen sind berei ts in unserem tag-

lichen Leben present und man muss befiJrchten 1 dass wir uns 1 - wie 
das oft mit allt&gllchen Oingen geschieht, ohne das zu beraerken, an 

sie gewOhnen. Oas aber kann uns in ein'e Yerh8ngnisYolle TragOdie hin

einreisen. Oaru■ tragen die Regierungen und alle fachlichen und poli

tischen Organisationen eine ge■elnsaine Verantwortung dafUr, dass sie 

die Gefahren der Veriinderungen, die sich in der natUrlichen Uniwel t 

vollzidhen, bewusst machen. Hier in Ungaro haben wir seitens der Re

gierung die ersten Schr1tte getan. Hier denke ich nicht nur an ln

Yestitionen zum Schutz der U111welt 1 die unter BerUcksichtigung unse

rer jetz igen materiel len HOgl ichkei ten bedeutend sind. Wlr haben uns 

schon friJher der lnternationalen Konyention zum Schutz der Ozon

schicht angeschlossen. Gleichzeitig hatten wir Antell, ja waren 

11anchn1al auch die lni tiatoren der wichtigsten lnternationalen Abkom

■en rlit dem Thema des U11weltschutzes. Mir heben uns such den Ver

tragen Uber die Beschr&nkung der Uber die Grenzen gehenden luftver

schr1utzung und Uber den Transport des Schwefeldioxids, der Stick

stoffdioxide: des geftihrlichen Abfalls Uber die Landesgrenzen ange

schlossen. 

Wir haben Antell an den internationalen Abko1111en, die auf de• Ge

blet des Naturschutzes zustande ka■en und haben uns ·so den folgenden 

angeschlossen: Bonner Abko■flen Uber wandernde Tiere, Pariser Abko11-

aen Uber das kul ture11e und Naturerbe der lfel t I Ra■saer Abko11■en 
Uber das Leben der bedeutendsten feuchten Hedlen, Washingtoner Ab

ko,nnien Uber den lnternationalen Handel 11it Tier- und Pflanzenarten. 

Unber Anschluss an das Berner Abkoa,aen 1st lr1 Gange. 

Was unsere eigenen Angelegenheiten anbetrifft, so niOchte ich nur 

unscre Entscheidung Uber die Sehl iessung der Bauxl tgrube in Ny1 rdd 

erwilhnen, die gefasst wurde 011 die euch weltwelt beispiellosen Ge

gebenhel ten des Sees YOn HdY1Z zu rattan. Olese Entscheldung hat euf 

der Grundlage des Pri11ats der U■wel tschutzinteressen die iikologisch

en, die wirtschaftlichen lnteressen und die Interessen der Arbei ts

beschilftlgung koordlnlert. Ole Reglerung hat 111 Zelchen lhrer Yer

antwortung rur den UJRwel tschutz den Bau in Nagy,aeroa suspendlert und 

die lni tletiYe fUr eine gemeinseme internatlonale Untersuchung er

grlften, die dle Lage der ganzen lnYBStitlon von der Sette der for

derungen des ·umWel tschutzes UberprUf t. 

Nerte Gliste ! 

In Ungaro sind seit 1961 - sowelt wir wissen 1st das in der Welt 

allein da stehend - alle HOhlen, auf Landesebene, geschUtzte Werte 

tJer Netur. Von den derzei t. bekannten ca 2400 Hi:ihlen sind 108 beson

ders geschiltzt. Unsere zwei griissten Karstgebiete, das BUkk Gebirge 

und der Karst Yon Aggtelek sind als Nationalpark regional geschUtzt, 
die klelneren, gegllederteren Karstorte bilden · Teile der Naturschutz

kreise. Gerade hier, 111 Rau,a der Hauptstadt wurde den noch Zweifeln

den bewiesen, dass es ein hoffnoogsloser und sinnloser Versuch 1st 

einzelne Ele■ente der natilrlichen U• welt gesondert zu schiltzen. Un

ter der KarstoberfHiche Budapests ml t einer Griisse YOn kaum e km2 
1 

die Ubrigens besonders empfindllch gegenUber Versch,nutzungen 1st, 

ki..i■mern wir uns u11 75 HOhlen, kleinere und grOssere, deren bekannte 

Gangl8nge Uber 23 KM hinausgeht. Ihre beisplellose Welt der Hinerale, 

ihre fast sterile Lutt wird Yon der sich Furcht erregend ausbrei ten

den Urbanlsierung gefUhrdet. Es sind die glelche Prozesse (das tel 1-

weise fehlen der Intrastruktur, des Salzen der Strassen, Benutzung 

YDn Chemlkalien}, die auch am fuss des Berges die Oualitat unserer 

wel tberUhmten Ther■a lquel len gef tihrden. Solche Ha turersche 1nungen 

unter der Oberflliche einer Wel tstadt slnd sel ten und 11an kann auch 

nlcht darUber strelten, dass auch die HOhlen gewisse Gefahren flir 

die techn1schen Einrlchtungen der Oberflllche, der GebHude, der Lel
tungen bedeuten. 

Wir Yertreten aber die Heinung1 dass auch auf dlese11 Gebiet, wie 

auf anderen Gebieten des Umwel tschutzes, unsere Ziele nur durch ge

sellschef tllchen Konsens erreicht werden kOnnen. Wir flilssen Bedin

gungen dafUr schaffen, dess die Staatsbilrger die da11i t verbundcnen 

Beschr3nkungen und Kosten acceptleren und lhren Anspruch und ihren 

Willen etwes zu tun n1it polltlschein Gewicht zu11 Ausdruck br1ngen. 

Wir haben, u11 den Sorgen abzuhelfen, ein in alle Einzelheiten 

etngehendes Progre111m ausgearbei tet. fUr die OurchfUhrung desselben 

1ind die Abslcht, die gelstige Oeckung, dle wissenschaftliche Kapa

z i Ui t gegeben I was die Oeckung der Kos ten anbetri ff t I so suchen w i r 

- wie das zu seln pflegt - dieselbe noch. 

Seltens des Hinisterlums fUr U11weltschutz und Wasserwirtschaft, 

des in, Oezember 1987 geschaffen wurde, waren wir in der uns zur Ver
filgung steherlden zlemlich kurzen Zeit bemUht der Vorbereitung des 

Nelttreffens alle uns 110gllche Unterstutzur:ao zu gewtthren. U.a. haben 
wir rli t der Rekonstruktion von 8 ScheuhHhlen begonnen und die Arbel t 

zum Tell beendet, und 1~ genzen Land wurden in zahlrelchen HHhlen 

Yon grossem Wert bedeutende RenoYlerungs- und Bewahrungsarbelten 

durchgeruhrt. 

Ste werden Gelegenhei t haben, unsere Ergebnisse und Sorgen kennen

zulernen. 

W1r selbst schcitzen die Oinge so eln: Ole Tatsache an -sich 1 wonach 

die Internationale Union fUr SpeHlologle die HOhlenforscher der Welt 

jetzt nach Budapest eingeladen hat, 1st nich nur mit unseren natUr

lichen Gegebenhei ten verbunder:,, sondern gilt viel leicht auch den 
blsherigen Ergebnlssen der ungarischen Kerst- und HHhlenforschung 

und 1st die uns ehrende Anerkennung derselben. 

lch wUnsche, dass die X. Jubileu•sheerschau Yon Welt■asstab der 

Karst- und HHhlenforscher in jeder Hinsicht erfol
0

greich sein 110ge: 

lernen Ste gegensei tig die neuen forschungsergebnisse kennen und 

mOgcn neue wissenschaftliche Werte, ■enschliche und tachliche Be

ziehungen zustande ko1111en. fUhlen Sie sich in Budapest und in Ungarn 

wohl ! 
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Respetado congreso ! 

Seiioras, Sefiores ! 

En no•bre del goblerno de la Reptlbllca de Hunorya I saludo a Uds 
representantes de 16 paises mlembros en al 10 Congreso ttundlal de 

Espeleologia, a la direccidn de la Unidn, a las investigadores y de 
toraa especial al profesor dr . Derek Ford presidente y al profesor 

dr. Hubert lri■11el secretario general. 

Nos honra el saber que una sociedad Internacional de tanto presti

gio elig16 nuestra patria como sede de estas dellberaclones. Hungria 

con raucho gusto da luger a todo acto que sirve al adelento cientfff

co de le hu11anldad 1 el lntercambbio de espe rl encies entre profesio
nales de distintas nacionalidedes y con ello promueve la colabora

cidn entre los distintos pueblos que cede vez se ven mas obligados 

a apoyarse mutua■ente en los resul tados alcanzados. 

Aument a nuestra satisf ac16n, cuando po demos ser los anf 1 triones 

de aconteciniiento:.. que si rven en contester cuestiones profundamente 

actual es y eternas de la huraanidad I e l conocer la naturaleza y bus

car de 11odo propio una vida humane armdnica correspondiente. 

En Estocolmo en el an'o 1972 mas de dos mil cientlficos e n rP.pre

sentacidn de las mas distintas ra11as de la ciencia, enviarion a la 

ONU un nensaje redactado cojunta11ente. Entre otros stablece los si

guiente: "Proveni■os desde distlntas regiones difiere nuestra cultu

ra, nuestras lenguas y son otras nuestras costu■bres, noes similar 

nuestra pertenencia politica y reUgiosa 1 nos une sin embargo que a 

todos par igual nos amenaza el aisni.o in11enso peligro. Huy diferentes 

son las causas que han ■otlvado esta st tuacidn semejante a la cual 

la hu11anidad no se ha enfrentado hasta ahora. El mundo que parecfa 

ser tan in1Aenso 1 ahora puede exaiainarse ya en su min1scul1c1dad. 

Viv1110s en un sistema cerredo, nuestre existencie y le de nuestros 
sucesores depende en complete de nuestro planets y de la relacidn 

mutua de las pueblos. Oebido a ello lo que nos sepera es infimo 

coinparado a nuestro soburdinamiento y al peligro que nos amenaza 
unit!ndonos en la angustia." 

Estos son sin embargo fendmenos aislados. Es sabido que nuestra 

patria enfrenta un desaffd econdrnico-social y a la vez ambiental . 

Nuestro prop6si to es que el cambio de estructura econd111ica se lleve 
1 cabo en un ambiente a,aigable . Oebemos senalar 11etas de desarrollo 

que aseguren el aprovecha11iento de los sistemas que forman el ambi

ente natural, le defense ef i caz contra las efectos perjudiciales
1 

el desarrollo planlticado, la 11ultipllcacidn de las fuentes de sumi

nft r o , la 11antenci dn duradera de le estabilidad ecoldgica. 

En el periodo de cast dos ddcadas desde entonces transcurridas 
1 

par desgracia la si tuaci6n solo ha empeorado. l a destruccidn ye est4 

presente en nuestre vide diaria y es de temer coma sue le suceder 
I 

en 

las cuestiones diaries, sin darnos cuenta nos acostumbraraos a ella. 

Esto puede desembocar en una tragedia fatal. Oebido a ello, tanto 

los gobiernos co■o todas las organizaciones profesionales y politi

cas tienen reponsabilidad domUn en hecer cornprender perfectaaente 
los peligros de las t endencies ex lstentes en los ca11bios ambientales 
de la naturaleza. 

Nosotros aqui en Hungria, de parte del gobierno hemos dado las 

pasos iniciales. No solo pienso en las inversiones llevadas a cabo 

con el prop6si to de proteger el a11biente I las que comparadas con nu

estras posibilidades materiales actuales son considerables . Y ante

riormente nos he■os adherido al acuerdo internacional dirlgado a la 

proteccidn de la caps de ozono que nos rodes. Junto a ello fui11os • 

participantes, pero muches veces iniciadores de las 11as htportantes 

acuerdos internacionales respectivos a la defensa del a■biente. Nos 

hemos inforporado al sistema de 11ml tac tones de la polulizacidn que 

se extiende ~ trav~s de las fronteras I del didsido de azufre 
I 

de los 

dxidos ni trosos de las deshechos peligros os en ecuerdos firaados para 

su obstaculizado . 50110s participes de acuerdos internacionales fir-

11ados con respecto a la defense y proteccidn de la naturaleza, nos 

he■os suaado al de Bonn (sabre los animales migratorios) i al de Pa

ris (sabre el Patri<10nlo Hundial de la Cultura y la Naturaleza); al 

de Ra11sari (con respecto a las ■as significantes aguas vivas) · y la 

de tfashington (del co■ercio internaclonal de ani11ales y vegetales ) . 
~:uastra adhesidn al convenio de Berna est;J en trdmi tes . · 

Con respecto a nuestras cuestiones internas solo quisiera recorder 

nuestra decisidn CQJ1 respecto al cierre de las ■inas de bauxi ta de 

Nyfrddj motivada para salver el lago de agues termales Hdvfz mundlctl

mente llnico en su gdnero. Esta resolucidn en base a la prioridad de 

los val ores ecoldgicoa, con los intereses econdmicos y los puntos de 

vista de la coupacidn de la mano de obra . En vfas de la responsabi

lldad par la proteccidn dal ambiente, el gobierno interru01pid la 

construccidn del dlque de Nagy11aros e inicid una investigactdn inter

nacional comUn, qua desde el punto de vista de las exigencies de la 

defense del ambients revise la si tuecidn de toda la inversidn. 

Estl11adas Vis! tas 

A partir desde el an'o 1961, en Hungrfa toda oruta subterrdnea es 

considarada como cal or protegido de la natureleza, segUn tenemos en

tendldo en esto aonios llnicos en el mundo , Actua l mente de las 2400 

grutas aubterr,neas conocldas, 108 gozan de proteccidn rlgurosa, Nu

estras dos mayores regiones de sedimentado: la zone montanosa de 

Bilkk y el declarado parque naclonel protegido de Aggtelek, for11an 
una parte del sector de naturaleza defendido de cape de suelo cons
ti tufdo en 11enores conglo11eredos. Justamente aqui, en la regidn de 

la capital qued6 demonstrado 1 que defensa par separado de cada uno 

de los ele11entos del a■biente natural I es una e1tpresa sin sentldo y 

destinada al fracaso. Budapest, con una capa de suelo de sedimentado 

con apenas 8 .k■2 de superfici e, debejo de la cual se encuentran 75 

grutas subterrc1neas niuy sencibles a la polullzacidn, cuyo largo de 

galer.ra pass l os 23 km. la ubanizacldn dete■ible ,aagni tud u1enaza 

su imcomparabl e 111iJndo cistalino y su sire casi puro. Los ■lsmos pro

cesos de conta■ln8ci6n Clas deficiencies parciales de la infraestruc

tura , la sal hechada a las camlnos resbaladizos , el e11pl eo de prepa

rados quh1icos en la agriculture, etc. ) 1 los cuales peligran en el 

valle de las montaii'as y a crillas del Oanubio, l a calidad de las 

mundialmente fomosas agues ter1na les. Estos fendmenos naturales son 

raros debajo de la poblactdn de una capi tel de importancia mundial 
1 

pero no cabe dude, que al mismo tie,apo representan ciertos peligros 

para las obree de construccidn que se encuentran encima de la capa 

de suelo, con sus edificlos y los sistemas de conductos, cenerfas, 
canal1zaci6n y desagues necesarios. 

lenernos bien entendido sin embargo, que a l igual que en otras 

esferas de la protecci6n del ambiente, las propdsi tos establecidos 
1 

solo podran alcanzarse por medio del acuerdo social pUhlico. Oebemos 

crear lRs conc11ciones adecuadas , para que los ciudadanos acepten y 
hepen suyes las 0bligaciones y los gastos que sion1f1can y man1t1es

ten con el peso politico correspondlente sus deseos y su di!lflnB1cil1n 
al cumpliAiento de los planes. 

Pa ra la solucldn de las preocupaciones hemos preparado un proA

rama con contenido detallado. Para su realizacidn, conta11os con los 

buenos propdsl tos I la capacidad t~cnica y cientf flea; pero co,.o en 

estos casos suele suceder, estarrios buscando la for,na de como cubrl r 

lns oastos. 

Oe parte del Hinisterio de Protecc16n del A■biente y de Asuntos 

llldr oldgicos creado en el 11es de dicie~bre de 1987, pese al corto 

tiempo disponible, trataraos de asepurar todo el apoyo necesario para 

la preperacidn exi tose de este Encuentro Hundial, Ent re otros propd

si tos heaos co■enzado y en pa rte termina,nos la reconstruccidn nene
ral de 8 grutas subterrdneas turisticas y en el terri tor lo · del pals 

continuaP1os con la slgnificatlva renovacidn '/ conservado de otras 

grutas subterrdneas de gran valor. 

Durant e su es tad fa en nuestra capt tal , tendrdn oport1;midad de 
conocer major nuestros resultados y ta11bi~n nuestras preocupaclones. 

Hosotros valoriazamos de la siguiente forms: 

El hecho en sf, que la Unidn Internacional de Espeleoldgfa decldld 
invi tar a los investigadores profesionales del 1tundo a Budapest I no 

se debe solaraente a le est1,aaci6n de nuestras condiciones naturales 

sino c r ee•os, que es en pa rte el reconoci■iento que honra, de las 

resul tados alcanzados por los espeleologos hllngaros en sus 0 investiga

ciones y en la defense de las grutas subterrdneas, 

Oeeeo que el d~ci1110 encuentro de l os espeleologos e investigado

res de se.di■entados y grutas subterrdneas I se axi toso en todo senti

do i seen trans■i ti dos los nuevos rasul tados de investigacidn logra

dos , seen creados nuevos valorea cientif icos, nuevas a■istartes per

sonal es y profeslonales. Les deseo a todos, que durante su per,unen

cia en Budapest y en Hungrfa se sientan co•o si estuvleran en Vuest

ras cases. 
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Spet tabi le Congresso ! 

Sionore e Signori ! 

A name del governo della Repubbllca Popolare Ungherese sa l uto 1 

ricercatori I l partecipanti del X Congresso ~nternazionale di Spele

ologia, la Presldenza dell1 UIS e con particolare rlnurdo 11 signor 
presidente prof. Derek Ford e 11 signor segretario genarale prof. 
Hubert Tririmel. 

E un vero onore per noi che la Vostra autorevole societa abbla 

scel to co111e luogo di conferenza la nostra patria. ll Ungheria ospi ta 
con 111olto piacere ogni riunione, congresso che serve 11 progresso 

scientifico dell\ umanitS, lo sca11bio delle esperienze tra gli specia

listi internazionali - e cosi anche la collaborazione tra i popoli 

della Terra che hanno sempre piU bisogno Puno dell\ .altro. 11 nostro 

piacere e ancora 11aggiore quando possiamo dare luogo ad avvenimenti 

che si occupano dei proble111i eterni I oggl ancora pill profondamente 

attuali, del~ umanit8, che cercano risposta al conoscere la nature 
e all1 essere umano armonico con la natura. 

Nel 1972 pill di duemila scienziati, rluni ti a Stockholm, rappre

sentanti delle plU diverse discipline scientiflche hanno composto un 

messaggio indirizzato all' Onu . Il 11essPggin cnntiene tra tl altro 11 

seguente passo: "Provenia1110 dai divers! punti cardinal! dells Terra, 

abbiat110 civllti e llngue diverse, divers! abltudlnl, professlamo di

verse reliplonl e appartenlamo a divers! sisteml polltici, ma cl rl

unisce la consapevolezza del perlcolo mol to grave che mintccla tutti 

noi. Divers! fat ti hanno provoceto questo perlcolo - me 1> umanl ti 
non ebbe 111ai da fare con uno cosl nrave. la Terra che sembreva esse

re teb1ente grande 1 oggi vlene esa11inata nella sue plccolezza. Vlvi

amo in un slstema chiuso, la nostra esistenza e quells delle genera

zioni che seguiranno dipende totalmente dal nostro pianeta J dai rap
port! tra di noi. E per questo, quello che cl divide diventa sempre 

meno importante rlspetto a l ls nostra interndipendenza e al pericolo 
minacciante che ci riunisce: 

CiO dl cul sopra perO sono fenomeni individuali. E noto che la 

nostra patria e dinanzl ad une sflda economico .. sociale e nello ste9-

so te,.po a11blentale. 11 nostro scopo e quello di tarsi che 11 cam

biamento delle strutture venga tatto in 111aniera 11 piU posslblle na

turale. Oobbiamo assegnare le direzionl del pronresso in 110do che 

quelle assicurino 11 utllizzazlone dei slstemi coniponenti l' amhiente, 
la tutela efflcace contra gll ef!etti nocivi, 11 progresso progetta

to1 l lncre11ento delle risorse di energia, la susslstenza consisten

te nella stabilltB ecologlca. 

Purtroppo negll ul timi due decennl la s1 tuazlone B sol tanto peggl
orata. Oueste ravine sono gi8 present! nella nostra vita qootidiana 

e dobbiamo ter11ere di abituarci senza rendercene canto, come succede 
molto spesso con le case quotidiane. 

Questa cl puO por tare ad una tragedia fatale. Per questo govern! 

e tutte le organlzzazioni polltlche e tecniche hanno la responsablli

ti di rendere consapevoli del pericoli e delle tendenze present! nei 
ca111biament1 ainbientall. 

Qui In UnQherla da parte del governo sono gia stat! fattl i prl11i 

pessi. Non si tratta snla111ente degll investi,i,entl ecologlcl che ris

pet to al le attual i possibl 11 tB economiche del peese, sono notevol 1. 

Gi8 pri11a ahbia1110 aderl to alt> accordo lnternazionale che cerca di 

salvaguardare lo strata d! ozono. Oltre questo sia110 lnteressati e 

tal vol ta eravamo anche in lziatorl dei pill i mportant! accord! lnter

nazlonali di ecologia. Ahbla110 aderito al contrattl stlpulati sulla 

ll111itazlone de11> inqulna111ento aereo diffusos l nei conflnl; del tres

porto da un paese alll altro delle scorle nocive, di anidrlde solfo

rica e nitrica. Abbia1110 aderito agli accordi die tutela dells natu

ra: a quello di Bonn (sugli ani11ali ralgratori ) , a quello di Parigl 
(Eredlta Cul turale e Naturale del Mondo), a quello di Ramsar (le blo

sfere piU i111portanti) e a quello di Washington (co1111erclo internazi

onale di razze di animali e c11 plante). la nostra adesione a11> accor

do di Bern 8 in Corso. 
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Tra 1 tat ti dell a nostf'a patrla vorrel sol tanto nezlonare 11 ese■-

plare declsione di chludere la mlnlere di bauxite di Nytr,d, per aal

vare 11 Lago di H,vtz ricco di proprleta terapeutiche unlche al mon

do. Questa declsione 8 in accordo con la supre111azia depll lnteressi 

ecologic!, econo■lcl e quell!_ di occupazione degli opera!. 11 gover

nc riconoscendo la responsablli tii ecologic a, ha sospeso 1 lavorl 

deila costruzione delle diga e dells centrale idroelettrica a Hagy■a
ros, ed ha lnizlato un esan1e internazionale che dal punto di vista 

delle eslgenze ecologlche puO fare un quadro sintetlco sulla si tua

zione delll tnvestlmento. 

Carl Ospltl! 

In Unpherla dal 1961 - secondo la nostra conoscenza, unlcl al 111on

do - tutte le grotte sono definite valor! natural! sotto tutela nazi

onale. Per 11 11011ento 108 grotte del l e 2t00 conosciute sono partico

laraente tutelate. Abbia•o due aree carsiche - la AIOntapna del 8Ukk 

e II carso di Aggtelek - che sono Parchl Natura Ii; I terr I tori carsl
ci ■inorl e piU artlcolati fanno parte del clrcuiti di protezione 

dell a nature. Proprio qui, nel dintornl dell a nostra capl tale e ~ta

to provato 11 fatto che le tutele separata dl slngoll ele11entl dell1 

anabiente naturals e unl i11presa disparate e inutile. Sotto la superfi• 
cie carslca di Budapest, estese appene 8 kmq eccessiva111ente s enslbi

le a11> tnqulnamento 1 conosclamo 75 grotte, piU grandl-piU plccole, 

con una lunghezza in tote le che ol trepasssa 1 23 k ... 11 loro ■ondo 

unlco di 111inerali e la loro aria quasi del tutto sterile vengono 111-

nacciati dall1 estensione enorme de11> urbanl zzazione. Gll stessi ·pro

cessl (I dlfettl parzlall delPlnfrastruttura, 11 fatto del salare le 

strade, 1> uso del prodotti c hin1ici) ~ inacciano anche la quell ti delle 

acque ter11all, sorgentl al piecte del nionte, lungo 11 Oanublo. Sano 

rari questi feno111eni sotto la superfl c ie della zona di do111lclllo di 

una metropoli, ed e incontestabile 11 fatto del pericolo, provocato 

dalla presenza delle grotte, che rlguarda gli stabll111entl, ~11 edl
flcl e i slste11l di conduttura. 

I nostrl scopl possono essere ragglunglbili, qui con1e deppertutto, 

solaniente a prezzo di consensl soc lall. Oobbla• o creare le condizion i 

che l clttadlnl ac.cettlno gll i ,opegn°I e le spese accluse e che esp

rlntano le loro esigenze e 11 loro volere di parteclpazionP. 1 dandocl 

iinportanze poll tlca. 

Per 11 rh1edlo dei prohlemi abbiarno elaborate un vasto programme 

che d9 retta a tutti 1 partlcolarl. L> intenzlone, lo sfondo intellet

tuale e la capacit8 scientlflca cl sono, per 1> esecuzione di questo 

pronre111ma, 111 come capt ta nella ,.,ggior pa rte dei cast, 1 fondi mane

tart n1encano encore. 

Nol da parte del Mlnistro di Tutele A,oblentale, costltulto nel dl

cembre 1987, nonostante la breve durate del tempo che avevat10 a dis

poslzlone, cercave1110 di dare 11 111assi•o appogglo alla preparazlone 

fruttuosa del Congresso lnternezionale. Tra tl altro abbia■o co■lncl

ato e In parte abbia110 pure finlto la rlcostruzione dl 8 grotte tu-

ristlche, e del resto abblar.10 svolto attivlti rinnovativa e difensiva 

In al tre orotte dl gran valore In tutto 11 ter r l tor lo dell1 llngheria. 

Durante questo congresso avrete la posslbill ta d i conoscere i 

nostrl risul tat! e anche l nostrl proble•I. 

Nol stessl 11 valutlamo cosl: 

11 fat to che }l Unione Internazlonale di Speleologia questa vol ta ha 
lnvltato I suol soc! e tutti gll speleologi del mondo a Budapest, 

signifies forse anche 11 riconoscl11ento dei nostri risul t .ati nel cam

po delle ricerca carslca e speleologlca, In quello dell• tutela dell 

grotte e de! terrltori cars lei, al tre I datl di tat to naturall del 
paese. 

Auguro che le decb1a rassegna abble successo in ogni can1po: che 

conosclate i risul tati depli al tri, nascano nuovi valor! scientifici, 

rapport! di lavoro e personal!. Vi auguro di trovari bene a Rudar,est 
e ln Ungherla! 



YBaaae111,1R KOHrpecc! · 

.lla111,1 11 rocno,11a! 

OT 1111eHH npaBHTem,CTea BeHrepCKoA Hapo.nHoR Pecny6nHKH 

npl!B6TCTBYD )leneraTOB, 11ccne)IOBaTenen TPH.nllaTll meCTII CTpaH-yqacT

Hllll .llecnroro Bce1111j>Horo KOHrpecca cneneonoroB, rnaBHhlR mTa6 YHHH, 

c oco61,111 yBa11eu11e11 npHBeTcTeyn rocno.nHua npe.nce,11aTenn B n1111e npo

ljleccopa .llepeKa ~p.na H rocno,1111ua reHepa111>Horo ceKpeTapn npoljlec

copa Xy6epTa Tp111111enn ! 

111,1 cq1m1e11 .nnn ce6n noqcTHhlll, qTO B8CL11a 8BTOpllT8TH08 

11e11J1ynapo1111oe 061~0 CT no 1111011110 nnmy CTpaHy 11a6pnno 11ecT011 npoBe-

110111111 co110111a111111. Bu111•p1111 c PUJ\OCTLD 6epeT na co6n pom xoan1111n 

nnooro 11oponp1111T1111, KOTopoo cny11HT unyqnowy nporpo ccy qenoBe
qeCTBa , 0611e11y OnhlTOII cne1111an1tCTOB paanHqJlhll( Ha1111n, H Bll6CT8 C 

3TIIII cnyx11T COTPYAH1146CTBY uapO)IOB 3ewnH, ace 6oni.me aaBHCRIIIHX 
.npyr OT .11pyra. 0co6o pa.nocTHO, Kor.na llhl 11011611 6blTL CBH)leTenRIIII 

TaKOA oprau11aa111111 , KOTOpan Hlll8T OTB6T Ha BeqHhlR H Ha cau1,1n aK

TyanLHhlR coepe11eHm1n eonpoc qenoeeqeCTea - Km< yaHaTL np11po,11y, 

KaK qenoeeKy rap110HHqHo cocymecTBOBaTL c Hen. 

B Or0Kroni.11e B 1972 ro,11y co6panocL 6onee .nByx Thlcnq yqe

ma, npe)ICTaBl!Tenen C811hlX pa3HhlX OTpacnen HayKH, KOT0Phl8 ~op

wyn11poeam1 nocnmrne , a.npeconaHHoe OOH. Hapn)ly c npoq1111, B noc

nrurn11 roeop11nocL H Cne/lyD11tee : "llu C pa3HhlX CTOpOH CB8TB, y HBC 

paau1,1e Kyni.rypa, fl3hlK , 061,1qa11, y Hao paan11q111,1e non11T11qeCKHe 11 

pen11r11oaH1,1e earmuu,1 , O)IHaKo Hae o<li>e)IHHReT To, qTo Bee 111,1 no,11-

Beprae11C11 6ecno.no6Ho 6oni.mon onacHOCTH. Oua Bhl3BaHa pasnHqHhlllH 

np11q11Ha1111 H c no,1106HoR onacHOCTLD qenoBeqe CTBO eme HHKor.na He 

BCTpeqanocL. 3e11nn, Ka3aBmyDCR CTOnL orpOIIHO~, cenqac npHXo

)IIITLCR HayqaTL BO Been ee 11anocTH. llu 11HB8T B 3811KHYTOR CHCT8-

11e. Hame cyQeCTBOBBHHe H llH3HL rpR)lylJll!X noKoneHHA B nonnoA 11e-

pe aaBHCRT OT HameA nnaH8Thl HOT Haml!X OTHomeHHA. fi03TOyY-TO, 

qTo Kac paa.nenneT, H11qTOllHO no cpaBHeHIID C Tell, qTO 111,1 He 11011811 

o6oRTHCL )lpyr 6ea )lpyra, no cpaBR6HIID c yrpollaDQeR Hall onacHOCTLD, 

qTo II o<li>e.111rnneT uac Bcex:' 

0)1HaKO, Bhlme11anolleHHh16 RBneHHR YHHKanLHhl. B TO 118 BP811R 

061!16113B6CTHO , 4TO Kamen CTpaHe 6pomeu co11HanLH0-3KOHOllllqeci<HR 

II 3Konor11qecu11n Bhl30B. fi03TOIIY llhl CTaBHII ce6e 11en1, 113116HHTL CT

PYHTYPY 8KOHOMHKH c ylieTow. OKpy&BJJ!Qeit cpe,iu:l. Mu .zton&Hli xa111eTHTb 
TaKll8 HanpaBneHIIR pa3BIITIIR, KOTOphle o6ecneqaT 11 11cnonL30BaHlle, 

II 34JljleKTIIBHYD 381JlHTY OT epe)IHhlX B03J16ACTBHR, II nnaH011epHoe paa

BIITll8 np1tpO)IHhlX CHCT611, COCTaBnRDll!IIJC OKPYllaDIIIYD cpeey, KOTOplle 

o6ecneqaT aap81Jll!BaH11e pecypcoB II npo.non1111Teni.Hoe caxpaueHHe a«o
nor11qecuon cTa611nLHoCT11. 

K coaaneHIID, B TeqeH11e npome,11m11JC noqTH )IBll.lll\aTL neT nono

aeH11e n11mi. yxy.nmanoci.. HapymeHIIR cuaaUBaDTCR yae II B Hamett noB

ce,11HeB11on 1111aH11 11 e en onaceH11e, qTo - KaK . aTo qacTo 61,1eaeT c 

06!,IJleHHhlllll ,11ena11H - 1W Heaa11eTHO np11BllKH611 K HIIII. 

3To IIOJCeT np11BeCTH K POKOBOA TpareTIIII. fi03TOyY npaBHTenL

CTBa II Bee npoljleccHOHanLHHe II non11T11qecu11e opraHll3!!11HII H8CyT 06-
IIIYD OTBeTCTBt,l!nOCTb aa ·1·0, qT061,1 )IOB8CTI! )10 C03HaHHn nD,11eA onac

HOCTL Te11.no111111ll, KPOil!ilHXCn B nepe11011ax npllpO)IHOro OKPYll8HIIR. 

BenrepcKoe npaB11TenLCTBO yae npe,11np1111nno nepBhle mar11. 

3.ne CL peqL 11)16T 116 TOnLKO 06 IIHB8 CTlllll!RX C 11enLD qxpauhl OKpyaal)

men cpe.111,1, KOTop,ie no o<li>e11y AOBOnLHO Kpyn111,1e, ecn11 yqecTL Ham11 

cero11HnmH11e 11aTep11anLH1le B03110llHOCTII. llu yxe npllC06)111HllnllCL K 

11eilJIYHapo.n11owy cornamemm no oxpaue oa0Hoc,jlep1,1, Hapn.ny c 3THII, 

111,1 yqacTBOBanll, II )lalle IIHO!')la IIHIII\IIBTIIBHO, B BallHellmHX 118ll,lly

Hapo)IHU:X cornameHHRX no oxpaHe oupyaan111en cpe,11u. 11H npHcoe,11111111-

nHcL K cornameHHD 06 orpau11qeH1111 TpaHcrpauHquhlJC aarpnaHeHHA aT-
11oc,pepuoro eos)IYJ(a, K cornameHHD o nepeBoaue qepea rpauHUJ,I JIBY

OKIICH cepu, OKllceA aaoro II onaCHhlX OTXO)IOB. 

llu no,11n11can11 11ellJlYHapo)IHhle cornameHIIR Ha Te11y SWl!HThl np11-

po,111,1, TaK, 1W npllC06)111HllnHCL K 60HHCKOIIY cornameHIID (o 1111rp11-

PYDCIHX llHBOTHllX), K napHllCKOyY cornameHHD ( 0 BC61111PHOII KynLTyp

HOII II npllpO)IHOII Hacne,1111H), K pa11capcuo11y cornameHHD (o Ball!lell

mHX rH6po6HOTonax) 11 K BamllHJ'TOHCKOyY cornameHIID (o 118ll;llyHapo)I

HOA ToproBne BHJl811H lflnOPhl II lj)ayHhl). B HaCTORl!l6e BpellR llhl roTO

BHIICR flPIIC08)111HIITLCR K 6epHCKOA KOHB8Hl\llll. 
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lf3 qHcna aKTyanLHhlX )16n B HameA CTpaue II n11mL ynOIIRHY 

0 pemeHIIII OTHOCHrenLHO SaKphlTIIII HIIP8.IICKOro 60KCIIT0B01'0 PY.IIHII

Ka, KOTOpoe 6uno npl!HRTO B IIHTepacax cnaceHIIR oaepa XeBHS, o6-
na.naD!ll81'0 6ecno)I06Hhlllll B 1111pe CBORCTBalll!. B 3TOII pemeHIIH - npH 

co6JID)l6HIIII np11op11TeTa oxpaHhl OKpy•aD111eA cpe)lhl - 61,1n11 YBR88Hhl 

IIHTepecu BKOnor11H, 8KOHOIIHKH II Tpy,11oycTpOIICTBa. flpoqyBCTBOBaB 

OTB8TCTB6HHOCTL Ha 3811lHTY cpe)lhl, npaBIIT6nI,CTBO npeupaT11no CTPOH

TenLCTBO rll,l\))OyanoB Ha .llyHae H npe)lnOllH/10 npoBe CTH TaK 00 COB-

118 CTHOO 11ell,llyHapo.nHoe o<Scne.noBaHHe, KoTopoe 61,1 .na;io o6aop no

no•eHHR BC81'0 KanHTanLHOl'O CTPOHTMLCTBa C TOqKII apeHIIR Tpe-

60Ba1111n oxpauhl OKPYllaDl!l8A cpe,111-1. 

YBllllllOIIU8 l'OCTIII 

C 1961 ro)la B BeHl'PIIII - no Ham1111 CB8)18IIIIAII, B 8)111IICTBOII

HOA CTpaHe 1111pa - Bee nemepH npoBoarnameHhl aanoee.nHoR np11po,11-

uoA l\8HHOCTLD. Ila 118B8CTHWC )10 CHX nop OKono 2400 ne111ep 108 
HaxO)IHTCH no,11 oco6on oxpanoA . Ham11 ca11ue 6oni.!l11e uapCTOBhle 

TeppllTOpllH - ropH EDKK II KapCT ArrTeneK - flBnRllTCII H81\IIOHanL

HhlllH napua11H H B3RTH noi,. per110HanLuyD 881JlllTYi 11eui.m11e, nepece

qeHuue uapCTOBhl8 penLe~hl RBJ!RDTCR qaCTRIIII HpaeBhlX aanOB6)1HII

KOB, II ll118HHO TyT, Ha TeppHTOPIIII H8ll8A CTOnll!lhl, II nepe.n 61!18 

COIIH8BaDlllHIIHCR nonyqHnO no)ITB8pll,l!8Hll8 TO, 'ITO 6eau11.11ellHO II 6eo-

CIWcn8HHO 61,1no nHTaTLCII no oT.nenLHOCTH oxpaHf!TI, OT)lenI,H!,18 ane-

118HThl npllpo)IHoro oupy11eH1111. B Ey.nanemTe, no,11 Kapcroeon noBep

XHOCTLD He 6onee 8 uw2. oco6eHHO qyBCTBHT8J!I,HOll K aarp11a11e

HHRII, llhl H11ee11 75 6onLmHX H 118HI,!JHX nemep, a .nn1rna paaBe,11a11-

11J,1JC npOXO)IOB npeBblDaeT 23 Kllno11eTpa. PacnpOCTpaH8Hll8 yp6au11-

881\l!H B yaa~HX 11acmTa6ax RBnR8TCR yrpoaon )Inn yHHKanLHoro 

IIHpa IIIIHepanoB, )Inf! noqTK CTep11nLHOro B03)1yxa ne111ep. 8To Te 

116 npo11ecc1,1 (qacTeqHan H8B1,1CTpOOHHOCTL IIH~paCTPYKTYPhl, coneHll8 

yn1111, np1111eH8Hll8 XIIIIHKaTOB), KOTOphle yrpollaDT KaqeCTBY HamHX 

Tep11anLHWC BOIi 1111poeoll 113B8 CTHOCTII, npo6HBaDl!IHXCR y nO)IHOllLR 

rop1,1, Bi,.oni. 6epera .llyHan. no.n 1111non aouoA 1111p0Boro ropo,11a pe,11-

KO IIOllHO BCTp8Tl!TLC!I C TaKHIIII npllpO)IHhlllll RBn8HIIRIIH, XOTII 6ec
cnopHO, qTO II neQ3pH 11oryT npe.nCTaBnRTL onaCHOCTL )lnR Haaelll!hlX 

TexH11qecuHX coopy11eH11R, s,11aH11A II ceTeR Tpy6onpoBo.noB, 

0)1HaKO 111,1 cqHTae11, qTO H B STOA o6nacTH, KaK II B )lpyrHX 

o6naCTltX oxpauhl OKPYllBDl!l8A cpa)lhl, )IOCTllqI, HWDHX 11enen 1W CIIOll611 

TonLKO nyTell )IOCTl!ll8HHII 061!18CTBeHHOro KOHl\8H8a. 11H .nonl1111,1 coa

.naTL TaKHe o6CTORTenLCTBa, 4T06hl rpailJlaH8 cornacHnllCL C o6yc

nOBJI8HHOCTHIIII II paClCO)laMII, qT061,1 C )IOnllllhlll non11T11qecKIIII B6COII 

OHH 11orn11 Bl,lpallaTL CBOH HYIIJIH II BOnD. 

.llnn pemeHHR npo6ne11 llhl COCTaBllnll K011nneKCHYD nporpa1111y, 

OXBaThlBaD(Q'D Bee )leTanH • .llnn ee ocy111e CTBneHIIR 11116DTCR Ha11epe

m1e, YIICTB8HHhl8 pecypC!,1 II HayqHhl8 IIOIIHOCTII, a ~IIHaHCOB08 no

KP1,1Tl!8 - KaK aro 061,1qHo 61,1eaeT - eme He o6ecneqeHo, 

0CHOBaHH08 B )18Ka6pe 1987 ro)la IIIIHIICTepcTBO oxpauhl OK

pyaan111ell cpe)lhl II BO)IHOl'O xoanttCTBa, BOnpeKII TOiiy, qTo B pacno

PRll8HHR Hlleno )IOBOnLHO 11ano BP8118HII, noCTapanocL C)lanaTL Bee 

B08110llH08 , 'IT061-1 ycnemHO nO)ll'OTOBIITL 8TY BC811HpHyn BCTpeqy • 

HapR)ly C npoq1111, llhl HaqanH II O~ttaCTH 3aKOH'IHnH KOIIM8KCHYD pe

KOHCTpyu~l!I) BOC!,1111 ne111ep, npHHllll!llll!IIIX noceTIITenen, a no CTpa

He, BO lll!Ol'IIX I\PYl'HX l\8HHWC ne111epaic B8)1yTCR auaq11renLHJ,18 pa6o

T1,1 no 06HOBJ!8HIID II KOHC8PB81\IIH COCTORHHR na11ep. 

Baw np8)1CTaBIITC!I BOBIIOllHOCTL OSHaKOIIHTLCR C HaJIIIIIIII pe

aynLT8T811H H Tpy)IHOCTRIIII. 0)1HaKO Cli1I ~T, qTO ll811J1YHapo)IHYA 

coDa cneneonoroe 1111eHuo B Ey,11anamTe npHrnac11n cneneonoroB 1111-

pa, llhl cqHTae11, qTo o<li>RCIIR8TCR H8 TOnI,KO HaJIHIIH np11pO)IHhlllH )laH

Hhlllll, a 110116! 61,!TI, RBJ!R6TCR II noqefRhlll np11aeauue11 HaDHX peaynL

TaTOB, )IOCTlll'HyTllX )10 CIIX nop B o6l!aCTH Hccne)IOBaHIIR H oxpaHhl 

BeHrepCKHX ne111ep II uapcra. 

lenaD, q,061,1 )18CRThlA, D6HneAHYR CIIOTp Hccne)IOBaTenen uap

CTa H cneneonOl'OB 1111pa 6un BO BC8X OTHomeHHIIJC ycne■Hhlll: qT061,1 
Bbl B3aHIIHO 08HaKOllllnllCL C HOBhlllH peaynLTaTallH 11ccne)IOBaHIIA, qT0-

61,1 nOIIBHnHCL HOBhl8 uayqu1,1e l\8HHOCTH, qT061,1 pac1111pnnHCL nll4Hhl8 

H npoljlecCHOHBnI,HJ,18 KOHTaKThl. lenaD Ball xopo■o ce611 qyBCTBOBaTL 

B Ey.nane■re, B BeHrpRH! 
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Ladles and Gentle11en ! 

Dear Col leagues ! 

On behalf of the Hungarian Acadeay of Sciences, I welco■e all 

participants or the 10th International Co~gress or Speleology. It ls 

a pleasure to have you here. I wish you a ■ost fruitful scientific 

session and hope that you will have a wonderful ti•e in Hungary. 

Having heard Hinister Har6thy's welcoming address, I find lt a 

real challenge to speak about so■ethlng new in your particular field 

of lnquery, as the Hungarian Minister of Envlron11ent Protection and 

Water Management has a personal interest in cave exploration. How

ever, 11y own scope of science, ls different frora this, as ■y concern 
being an agroche■lst, ls related to the che• lcalt and biological pro

cesses on the soil surface and in the layer near to it. Still, I 

subalt, the perspectives of speleologists and soil scientists -

agroche■ i s ts are not too disparate. 

We have a shared interest in the co11plex investigation of natural 

resources. The focal. point of research in both perspectives, ls the 

Mesdames et Messieurs ! 

Chers Colldgues 1 

Au 0011 de l 'Acaddmie des Sciences de Hongrle je vous salue avec 

beacoup d 1 affection 1 tout les participants due lOerae Congres Inter

national de SpiHt!ologle. Por • oi, _ c•es t un grand plaislr que vous 

soyez 1.1, en Hongrie. Je souhalte des sessions scientlflques efflca

ces et fructucuses par vous , et j 1 espdre que vous soyez blen a son 

aise dans not re pays. 

Aprds la parole de salutation de Monsieur le Minlstre HanHhy, 11 

est difficile de dire de neut concernant les do• aines de votre actl

vltd profess lonnelle, pulsque lui ■i•e, 111onsieur le Hlnlstre s'inttt

resse personnelleMent a la spdlt!ologle. Hon domJ1lne de spdclalltd 

eat dlffdrent, car fl1Di - en qual~td d'agrochlmiste - je ni•occupe 
des processus chh1iques et blologlques qui se tor■ent a la surface 

du sol et dens la zone d'adratlon du sol. Cependant 11 taut y noter 

que les modes d 1epproche de recherches ,des spdldologues et des pd

dolopues-agrochi11lstes ne sont pas loin de l 'un ?t l 'autre. 

Notre d0111alne de recherche co••un consiste I dtudier d 1un1 facon 

coniplexe les ressources naturelles. Dans toutes les deux approches 1 

la question prtncipale ccnslste a dtudler les interactions entre les 

Meine Oa■en und Herren ! 

Liebe Kollegen ! 

J,- Naaen der Ungarlschen Akade■ le der Wlssenschaften begrUase ich 

al le Tei lneh■er des 10. lnternatlonalen Kongre,ses fUr Speliiologie 

herzlich. Es 1st elne grosse freude fiJr ■ ich, dass Sie zu uns g~ko■-

11en slnd. ]ch wilnsche Ihnen erfolgrelche wissenschaftltche Sitzungs

perioden und lch hofte, dass Sie slch 1:- 11n,,ern sehr wohl fUhlen wer

den. 

Hach der BegrUssungsrede des Herrn Hlnlster Mardthy 1st es schwer 

etwas neues in lhren Interesse'lkreis zu erw8hnen, da stch ja der un-
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interaction of rocks, water, air and the living organiz■us. 

Also
1 

a co■■on feature is the clai■ and desire for obtaining 

new scientific knowledge and to 11eet this researchers are willing to 

take huge Intellectual and physical efforts and sacrifice. 

Then scientists of these respective fields have shared concern 

in quest of ■ethods and pats for practical utilization, so that 

their discoveries elicit so■e kind of social i•pact. 

And again we all do acknowledge the necessl ty of international 

cooperation 1 as in ■ost cases, scientific autarky is insufficient 

for attaining new scientific results. 

Those who are searching for the new, the unknown on the surface 

of the Earth or below it, are people who whish to serv~ the prospe

rity or hu■anklnd. 

Now, to conclude, I repeat my welcome to you on behalf of the 

Hungarian Acade■y of Sciences. I hope you will find new friends, 

ecqulntances and personal contacts. 

Thank you for your attention. 

roe hes I les eaux, l 'al r et les organls11es vi vantes. 

Nous efforions ;i obtenir des nouveaux r~sultats sclentlfiques, 

et pour ce bot, les chercheurs ne se reculent pas ■E■e en cas oU on 

dolt ddployer des efforts d'esprlt et physiques. 

Les chercheurs sclentlfiques de ces deux grands do.-.alnes ~tudlent 

les ■odalltds et les possibilitl!s par 1nettre au polt, ■ettre en 

1>euvre et mettre en application de leurs rdsultats au profit de la 

socidtd, ~lnsl leur ddcouverts seront reconnus par la socldtd. 

Nous trouvons ndcessaire de coopt!rer au nive■u international, 

putsque notres propres rdsultats sclentiflques gdnt!rale11ent ne sont 

pas suffisants pour satlsfalre les besolns de ddveloppement. 

Nous, tous qui recherchons les lots de la nature solt sur la 

surface de la Terre, ao it dana couches de l 1dcorce terrestre , nous 

avons l'lntantlon de contrlbuer 8 la prospl!rltd de l 1 hufllanit~. 

Pour flnlr ~a parole, .Je rdpl!te •es salutations au no• de l'Aca

dd111l a des Sciences de Honpr le. J I espdre que des nouvel 1 es a•l ti ds 1 
nouvelles prlaes de contact I nouveaux ripports personnels seront 

forr.uts. 

Merel pour votre attention. 

garlsche Minister fUr Uiawel tschutz und Wasserwirtschaft auch persHn

llch rur die SpelUologle lnteresslert. Mein F1chgeb l et 1st abwelch

end, nachde• lch als Agroche■lker ■ich ■it den chealschen und blolo

glachen Prozessen befasse, die slch 1uf der Bodenoberfliiche, bzw. 
in den nahellegenden Schlchten vollziehen . Ich ■uss aber be111erken, 

dasa slch die Hethoden der Annlllherung sel tens der Speliiologen und 

der sich alt de■ Boden befassenden Agroche■lker nlcht allzu sehr van 

elnander untersche lden. 

Unser ge■einsaaer Interessenkreis besteht in de■ ko■plexen Studl

u■ der natUrllchen Kraftquellen. I• Falle belder Anniherungen be
steht dil zentrale Frage in der Wechselwlrkung zwischen de• Gesteln, 



dera Wasser, der Luft und den lebenden Orgenis11en. 

Wlr alle streben nach der Aufdeckung neuer wissenschaftlicher Er

gebnlsse und in diese11 Interesse schrecken die FoC'scher euch var 

■ach ti gen gels t igen und phys i schen KC'a f tens trengungen nich t ZUC'Uck. 

Die auf beiden Gebieten tatigen Farscher denken daren alle die 

Methoden und MOglichkeiten ausfindig zu machen, durch die ihre Er

gebnisse in deC' Praxis nutzbar werden und ihre Entdeckungen dadurch 
gese 1 lschaf tl iche Anerkennung gewinnen kOnnen. 

WiC' alle hal ten die internatianale Zusa11menarbei t filr notwendig, 

Senoras, Seffores ! 

Estimados Colegas ! 

En nombre de la Acadmia HUngara de Cienclas, saludo a los parti

cipantes del 10. Congreso Internacional de Espeleologia. Hos alegra 

constatar que nos vlsl taron. Les deseo a Uds. fruct{feras delibera

ciones cientfficas y espero de que se sientan a su agrado en Hung
rfa. 

Oespu~s de I.as palahras de saludo del Sr, Hinistro Har6thy es 

bastante diffcll decirles alga nuevo en relacl6n a las cuestlones 

de espeleologia. Ml profes16n cient{flca diflere de la mencionada
1 

pues cor.o qu!■lco agrario l'le ocupo c~n el estudio de las procesos 

qu{micos y h1ol6gico_s que se desarrollan en el suelo o en las capes 

cercanas a 1H. Cabe destacar sin el'lbergo que en las forMas de apre

ciacit\n no est.in tnuy distantes los expelealonos y las qu{mlcos agra. 
rlos de suelos. 

Nuestro inter6s comUn es el estudio cientttico detalledo de las 

fuentes naturales. En embes eprecieciones le cuestidn principal es 

le roca. el aoue, el eire y las etectos mutuos entre los orgenis111os 
Yi VOS. 

Signore P. Signori ! 

Cari coll egh i ! 

A name dell1 Accademla Ungherese delle Sclenze vorrei cordialmen

te salutaC'e tutti i parteclpanti del X Congreso Internazionale di 

Speleologia. Eun grande piacere per me che Vol slate venuti qua. Vi 

auguro una seduta s cienti : ica molto efficace e spero che Vi trovere
te mol to bene in Ungheria. 

E difficile dire J:1Ualcosa di nuovo del Vostro lnteressamento dopa 

le paroie del signor rlinistro Ma rd thy, vis to che 11 rdnistro unghere

se del Minlstro di Tutela a111bientale e pure lnteressat';) della spele

ologia. La rala sp"ecializzazione none Questa, anzi e abbastanze di

versa da questa - essendo agrochiraico mi occupo dei process! blolo

gicl e chi11ici dello strata de suolo. Oevo perO dire che il inodo di 

avvicinameilto degli speleologi e quello degll agrochiralcl non e tan
to lontano 11 uno dall al tro. 

11 nostro interessamento cornune e lo studio complresso delle ri
sorse naturali. In tutti e due i modi di avviclnaniento, 11 problems 

centrale i 1> intlusso reciproco tra il minerale, 11 acqua, 11 aria e 
Ali organi viventl. 

}11uni K rocno)la I 

}1opoI'K8 KOM8I'K I 

0T HlleHK BeurepCKOU AK8.ll811Kff HaYJ( cep)l811HO npHB8TCTBYJ) 

BC8X yqaCTHHKOB /18CffTOI'O 118Jt,llyH8P0.1lHOI'O cneneonorHqeCKOI'O KOH

rpecca. 11H B8Cb11a PB.llli B1111euy npK83JlY• Je11ae11 BBII ycnelll!o npo

BeCTH uayqHli8 C8CCHH H H8)l8811Cff, qTo B8.118 npe61iBIUIH8 B BeHl'pHH 

6y)l8T npHRTUlill. 

well die wissenscheftliche Selbstversc,rgung in den m~isten Ftlllen 

nicht ausrelcht u• wlssenschaftliche Ergebnisse zu erreichen. Alle 

die auf der ErdoberfUlche , oder darunter des Neue und Unbekanntp 
suche, wUnschen de• AutblUhen der Henschheit zu dienen. 

Zu• Schluss wlederhole ich aeinen Gruss lr1 Namen der Ungarlschen 

Akade■ie der Nlssenscheften. Ich hoffe, dass neue freundschaften, 

Bekanntschaften und pers6nl1che Bezlehungen zustande ko111aen . 

Ich danke fi.ir lhre Auh1erksa111kei t . 

Todos nosotros en nueestra labor trata111os de lograr nuevos resul

tados clent{ficos y par interl!s de ello los lnvestigadores no esca
tirun en realizer esfuerzos te6ricos y rtslcos glgantescos . 

Los lnvestigedores que trabajan en anibas esteras se esmeran en 

encontrar las modos y las poslbilldades con ayuda de las cuales las 

£'esul tados logrados puedan ser aprovechados en la pr~ctlca y con 

elln sus aprecieclones ganan el reconoci11lento de la socledad. 

Todos nosotros conslderanios necesarla la cooperac16n lnternacto

nal, puesto quo el autoaba.stecimlento clentttlco en la meyorfa de 

los ca sos no es sut lclente para lograr en las clencias resul ta dos 
ex 1 tosos. 

Todos equellos 1 quienes sohre la tierra o debajo de ella, buscan 

lo nuevo 1 lo desconocldo, desean de todos 11odos servlr el adelanto 
de la humanided. 

Pere flnellzer, repito el saludo en nombre de la Academia HUngare 

de Ciencias, Espero que nazcan nuevas aniistades, relaciones persona

las y conocl111ientos mutuos. 

Greclas par la atenc16n prestada. 

Tutti not t~ndiamo a"d ottenere nuovl rlsultati scientifici 
I 

e pr.r 

questo scopo 1 rlcercatorl non lndletregQiano davanti aoll sforzi 
lntellettuall e rlslcl. 

1 ricercatorl di _tutte e due le discipline cercano di trovare lP. 

possihllita e 1 modi con i quall 1 rlsultatl posse.no essere utilizza
ti nella pratlca I e soct anche le loro scope rte riconosciute dal la 
soc le ta. 

Tutti noi riteniamo necessari la collaborazione internazionale, 

perch~ 11 autarchia scientlflca nella magglor nai:te dei casi non e 
sutficlente per 1 nuovi rlsul tati scientlflci. 

Tutti coloro che cercano lo sconosciuto, il nuovo sopra o sotta 

la superflcie dells Terra vogllono servire la prospertt8 del 1> umani
ta. 

Concludendo ripe to 11 mio o;aluto a no111e del 1> Accademia Ungherese 

delle Scienze. Spero che nuove amlcizie, nuovl rapport! personal! e 
nuove conoscenze nascerann,L 
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Grazle per 11 attenztone! 

nocne npKB8TCTB8HHOll peqK I'OCflO)lHHa IIHHHCTpa MapOTH 

BPRJl-nK R cuory Ball acaaan qTo-nK60 HOB08 H3 Bllll8ll *Pli KH

T8P8COB, T811 6onee, qTo IIHHHCTp BO)lHOI'O X08RIICTBB H oxpau1,1 OK

py~ell cp8/lli BeHrpHH H nHqHo HHTepecy8TCff cneneonorH8ll. MOR 

RayqHBff o6nacn )laneKa OT nee, BBl!;llY Toro, q-ro R, KBK arpoxK

uHJ<, 38HHll81lCb XHUHqeCKHIIH H 6HOllOI'HqecKHIIH npoueccauK, npOKC

XO)lR~KIIK Ha noBepx:UOCTK noqBli Hl!H B no)lnOqBeHHOII cnoe. 0)lHBKO, 

R )lonaeu aaue!HTb, '!TO 118TOJlHqeCJ<ee no)lXOJlli cneneonoroB H noq

BOB8.1lOB-arpoxH1111KoB BOBC8 H8 TBK /(Bn8KH .!lPYI' OT Jlpyra. 



Haua oCl~aJI Cljlepa HHTepecoB - 3TO KOMMeKCHOe HayqeHHO 

npllpO/IHblX pecypcoB, B no.zoco11e oCleLOC npo(!>eccHR 11eHTPaJil>Hl,III BOn

poco11 CTOIIT HayqeHHe B3BUIIOB03)18ACTBHtt nopo,1, BOi1, B03Ayxa II 

!UIBblX opraHl!3MOB, 

Bee Ml,I Cl'peMUIICH AO<ll!TLCH HOBblX HayqHblX peayJil>TaTOB , a 

B IIHTepe cax 3TOro HCCJ!6)10BaTeJIH npHJial'auT orpOMHble YIIC'l'BeH

Hble II 1!)11311qecKHe YCHJ!HH, 

licCJieAOBaTen11 , paCloTallQl!e B oCleKX HayqHblX OClJiaCTHX , cTa

pauTCH HaRTH TW<ll6 cnoco(l1,1 11 BOSIIOll!IOCTH, Clnaro11apn KOTop1,111 

ICC peayn1>TaT1,1 IIOllHO (l1,1no (l1,1 11cnonL30BaTI> Ha npW<TIIKe, qT0Cl1,1 

ICC OTKpUTHH nonyq11m1 oCl~eC'l'B8HH06 npllaHaH!ie , 
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Bee Ml,I cq11Tae11 He O<lXO/IHMl,lll Hll8TI> 11e1,11yttapo11Hoe COTPYAHH

qeC'l'BO, BBHAY Toro , qTO HayqHan aBTapKHH B CloJU,l!IUHCtBe CJIYqaeB 

H8AOC'l'aTOqffa AJ!fl )IOCTHKeHHfl HOBWC HayqH!,OC peayJil>'l'8.TOB, 

Bee Te, KTO Ha nosepXHOCTI! lll!H 0011 TIOBepxHOCTl>I) Se11JI11 

IIDIYT HOBoe , ~YT H6H3BeCTH06 , menauT CJiy•BTI> pacuBeTy qeJIOBe

ll8CTBa. 

8 am<nuqeHHe paapem11Te IIH8 TIOBTOPIITI> np11B8TCTBlle BeHrepc

KOtt AHa/16111111 Haytt B HaAe,r;lle, '!TO Bl,I naR11eTe HOBblX ,1pyaen, aa

KJ!DqHTe H05Ue 8HW<OllcitBa II Jlllqffl,18 KOHTW<Tl,I, 

6na.ro11apu sac aa BHH11att11e. 



BI ELEK. JOZSEF 

Mayor of the Cap Ital Budapest 

Le 111ire de Budapest, capitale de la Hongrle 

BUrger■eister der Hauptstedt Budapest 

Alcalde de la cap! tel Budapest 

Slndaco del la cap I tala 

nl,)eJ.ice,qaTenb ropcoeeTa Sy.nanenrra 

Mr. President ! 

ladies and Gentle11en 

Honoured Conoress ! 

It ls an honour to nae to welcorae you and your congress in Buda

pest. 

Budapest is the cl ty of caves. No capital in the world can boast 

with so ■any and so interesting caves than the capital of Hungary. 

Within the ad11inistrative area almost a hundred caves are known 

"'i th a total length of nearly JO km. A■ong the111 the P~lvOlgy cave is 
the longest one with 7 kfl and so it is third in order in Hungary. 

We are proud or the education of speleologists too . The H~ty~s

heoy c ~ve is dedicated to the youth, young explorers can develop 

their skills of caving there. 

Further explorations are our important tasks. This year it is the 

70th anniversary of the exploration and opening to the publtc of the 
P4l-v0lgy cave . Since then our explorers do their best to p r esent a 

sup rise ti 111e after time to the friends of caves the world around. I 

would like to inention two of these. A great scientific sensation was 

the discovery of the 5 km long J6zsef-hegy cave, rich in unique crys-

Monsieur le Pr~sident 

Mesdames et Messieurs 

Messieurs les conf~renciers ! 

J 1 ai 1 •honneur de vous saluer et ck' saluer votre congres a Buda

pest. En falt, Budapest est la vi l le des grottes! 11 n'y a pas 

d 1 autre capi tal e au monde qui a des grottes particull~res cor.iparable 

a celles de 1 a caplta le honaro lse. 

Dans la circonscription de Budapest nous avons pr~s de cent grot

tes dont l;i longueur totale des galeries est de JO km. Parml ces 

orottes, celle de P.ilvOlgyi est la plus longue, solt 7 km, alnsi el

le se range aou troisieme au niveau national. 

Nous sommes fi~ r s de notre enseignement des jeunes sptH~ologues. 

Notre r,rotte de M;jty~shegy est une orotte des jeunes . Oans cette 

gr::>tte les jeunes peuvent s•entrainer pour apprendre la r.1arche dens 
les galeries. 

Notre ta'che inpo rtante consiste 3 ex~cuter nos programmes des 

recherche et des prospections pour d~couvrir des grottes inconnues. 

Justement, il ya 70 ann~es de la decouverte et de l'overture de 

la grotte de P,HvOlgyi au grand public. 

Hos prospecteurs font des efforts pour surprendre le r.ionde qui 

a i me I cs gro t tes. Pa rmi 1 es devouvertes recentes des grot tes je cite 

deux exe11ples. 11 y a cinq annees la decouverte de la grotte du mont 

de J6zsef ~tait un ev~nement sensationnel pour le monde scientifique. 

tel tor■atlons, five years a9o. In autu•n or 1986 the Szerd6-hegy 
cave was opened for the public. It is our ~anifest intention to pro• 

mote tourism with broadening knowledge on the treasures or caves . It 

is our great pleasure that last year our caves were vlsi ted by about 

150 000 people. HoNever, Ne are not at all satisfied with this nu•

ber, as we would like to show to more and more visitors the wonders 

of subterranean world below the capi tel. 

The name •Pest• comes fro11 the Slavic woc-d 1 pestera 1 meaning ca

ve. By ~he Germans Buda ls still called 1 0fen 1
1 which in general 

aeans •oven• but also 'cave• - as it is proved by ■any caves in Ger

man speaking countries. 

After this there is no need for further explanation how glad 

this town with tvo caves in 1 ts name ls to welcome the congress. 

wish you a pleasant time spent in Hun1;1ary, successful work and 

that ypu got acquainted wt th our cave3 but spare time to see the •o

nu11ents on the surface of our thousand-year old capital. If you are 

still not able to wander all over the JO k11 cave system below the 

capt tal to think you have not seen enough of the cl ty do not hesi ta

te to come back soon and again and again. Everybody is welcome at 

any date . 

Elle a une longueur pr~s de 5 km . Cette grotte est tr~s rlche en for

mation crlstelline. (\. l 1automne de 1986 nous avons ouvert la grotte 

de SzemlOhegy pour le grand public. 

A partir de la repr~sentation de nos ressources en grotte, nous 

1,vons l'intent ion d 1 eccroltre le touriame international. Pour notre 
grande joie, l 1 annl!e passl!e nous avons eu prf!s de 150 rall le visl

teurs . En et fet, nous ne sommes par contents, puisque nous voudLions 

reprt1senter la beaut~ de not re 11onde souterra i ne des orottes. 

Budapest se · co111pose de Bude et Pest. Le mot Pe~t est d 1 origine 

slave, dtant ·donnd qu 1 1l d~rive du 111ot pesters qui siAnifle: grotte. 

Buda est nomm~ Oten par les ele111ands meme auJourd'hul. Ofen slgnlfie 

four et grotte. c•est-~dire le nom de la capi tale hongrolse renferme 

double!'leht la grotte. Cette ville sa lue avec beaucoup d 1 affecti
0

on 

votre congres. 

Je souha 1 te un excel 1 ent sejour en Hongr i e. Jr: souhai te ~oa 1 ement 

que vous puissez exl!cuter un travail professionnel efficace , mais 

vous puissez se farriiliariser aussi avec les beautes de surface de 

notre capitale y co111pris les monuments historlques 1 d'art et artis

tiques . 

Si l 1 occasicm vi endra, et vous aurez l 1 lntentlon t l!tudier tout 

les coins des grottes au dessous de Budapest dont la longeur totale 

est de 30 kn, ou bien si vous voulez ~tudier la ville , je vous prie 

de bien vouloir rl!peter l a visite. VolJs ~tes toujuours bienveus. 
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Werter Herr President ! 

Heine Oa■en und Herre n 

Werter kongress 

Es 1s t eine Ehre ! Ur •i c h Sie und Ihren kongress hier in Budapest 

begri.is sen zu di.irfen. 

Budapest 1st die Stadt der Hi!hlen! Kelne elnzlge Hauptshdt der 

Welt kann sich so Yieler und so wertYoller HOhlen rUh■en, vie die 

ungari s che Hauptstadt. 

Auf de■ Goblet der Stadtverwal tung slnd fast 100 Hiihlen bekannt, 

deren Gesa■tlMnge slch }O KH nilhert. Von dlesen 1st die Pdlviilgyer 
fHihle die liingste, sie 1st 7 KM lang und ni••t so•lt den dritten 

Platz In der Reihe der Hi!hlen des Landes eln. 

Wir sind auch stol t auf unseren Nachschub, den wir uns erzogen ha

ben. Unsere Hlihle I■ Hdty,s Berg 1st die Hi!hle der Jugendllchen, wo 

s lch die jungen Hi!hlenforscher die Knlffe der Begehung der Hi!hlen 

aneignen. Wir betrachten die Forschungen und die l■■er neue Aufdeck
ung Yon HOhlcn als elne unserer bedeutenden Aufgaben. 

Gerade in diese■ Jahr sind 70 Jahre sei t der Erschllessung der 

P'lYOlgyer HOhle· und ihre Ertiffnung fUr das Publlku• Yergangen. Un

s ere forscher sind 1uch sel tde• be■ilht die Htihlen liebende Welt Yon 

Zeit zu Zeit ■it je einer bedeutenden Neuigkeit zu Uberraschen. Zwei 

daYon ■Ochte lch erwiihnen. Es war elne grosse Sensation der wissen

schaftllchen Welt, ■ ls YOf fUnf Jahren, die an beisplellosen Kris

tallfor■1t1onen relche , fast 5 KH l1nga Hi!hle 1• JOzsef Berg ent
dcckt w11rde. 

I■ Herbst des Jahr•• ue, haben wl r tur die Besucher die Hi!hle 

Esti■ado Sen'or Presidente ! 

senoras I Sen'ores ! 

Respetado Congreso 

Me corresponde el honor de poder saludar a Uds con ■oti YO de la 

realizacldn de este congreso en Budapest. 

Budapest es la ciudad de las grut■s subtP.rrjne■s ! Ninguna capl tal 

del • undo cuenta con la cantldad, la calldad de Y■llosas galerfas 

subterrdneas co110 las que tiene la capital hUngara. 

En el terrl torio perteneciente a nuestra capl tal conta•os con 

cerca de clen grutas, cuyo largo total es aproxl■ada■ente de )0 k■. 
Entre ellas la gruta P'1vi!lgyl es le ,us large pues tlene una lon

gl tud de 7 kllo•etros y con ello es la tercera entre las galerfas 

subterr,neas del pals. 

Es:ta■os orgullosos: por la capacl tacidn que asegura■os ■ nues:tros 

cuadros profes ionaies. La gruta Miitylshegy pertenece a la juYentud, 

donde las j6Yenes lnvestigadores obtienen los conocl■ientos necesa

rios ~~n que deben contar ios expedlclonarios de galerias subterr4-
neas. 

Consldera■os i■portante tarea e l desarrollo de las investlgaciones 
y el dcscubrl•lento de nueyas cuevas. 

1• Sze■l6 Berg e ri:iffne t. Wir wollen unsere Abs icht nicht Yerhei■lich

en, wonach wl r durch die 8ekannt■achung unserer HHhlenschiltze auch 
unseren fre■denverkehr erhOhlen ■Hchten. Es gerelcht uns zur freude, 

dass unsere HHhlen t■ Vor jahr YOn ca 1 SO tausend. Besuchern aufge

sucht wurden. Wlr slnd da■i_t kelnesfalls zufrleden, denn wir ■Hch

ten ■Hglichst Ylele unserer Besucher ■1 t der int1tre3santen Welt un

ter unserer Hauptstadt und lhren SchHnhel ten bekannt ■achen. 

Der Ha■e Pest 1st slawlschen Ureprungs und entsta■■t de■ Wort 

"pester■ ", das HOhle bedeutet. 

Buda wird yon den Oeutschen auch heute noch Ofen genannt, was 1 .. 

allge■einen den Ofen, aber auch HOhle bedeutet 1 was die BenennunA 
zahlrelcher Hi:ihlen 1• deutschen Sprachgebiet bewelst. 

Hach al lde• ■us, ich wohl kau■ besondors 1 ange erk HI ren, ■1 t 

welcher Freude Ste von der Stadt, di1t bereits in lhren Ha■en zwei 

HHhlen enthllUt 
1 

anl. lhres kongresses begrUsst werden. 

Ich wUnsche Ihnen, dass Ste sich bel uns wohlfUhlen, elne geha lt

volle, erfolgrelche, fachliche Arbeit durchfilhren und 1• Verlauf 

ders elben auch unsere HHhlen kennenler~en ■ti gen. Aber es soll te 

Ihnen auch Zel t dazu blelben , die Schiinhel ten uns erer Hauptstadt 

Uber der Erde und lhre Jahrtausende al ten OenkwUrdlgkel ten kennen

zulernen. 

Wenn e s sich so ergeben sollte , dass Sie jetzt nicht genug Zelt 

haben um alle Ecken und Enden der slch unter unserer Hauptstadt 

entlangzlehen den HHhlen von )0 KM Utnge zu begehen, oder wenn Sie 

■einen, nicht genUgend yon unserer Hauptstadt gesehen zu haben, so 
ko■-en Sle ■i!gllchst bold und ■Hgllchst hluflg zu une zurUck! Sle 

sind alle. zu jeder Zelt sehr gern gesehen! 

Justa■ente este ano se cu■ple el 70 aniYersario del descubrl■i
ento y 11 ppertura al publlco de la gruta subterr4nea PUvi!lgyl. 

Desde entonces nuestros inYestigadores tratan periadica■ente de 

sorprender can alguna s:igniflc ante novedad al ■undo interesado en 

las grutas. Ent re el los cabe destacar dos descubri•ientos. Una gran 

sensacidn cientifica ■undia!, ful! hace cinco anas el descubri■ lento 

de 1• nruta rlca en inco■parables for■aciones de cristal del Monte 

Jdzsef de cerca de 5 k■ de lonAI tud. 

En otono del afio ue, •• procedld la 1pertun ol publlco de II 

gruta subterrdnea del Monte Sze■l6. 

Ho ocul ta■os el propdsi to de au■entar el turis■o dando a conocer 

los tesoros encontrados en nuestras grutas subtecrdneas. Nos llena 

de !t ■ tisfacidn el hacho, que el ■no pasado nuestras grutas fueron 

Yisit1d1s por cerca de 150 ■11 turistas. Pero deseart■•os QU£ Jtnto 

••s Yisi tantes de nueatro p■ft. acudler .. n I vlsi tar y conocer .1. 1 in

teresantes y bell as reliquias si tuadas desde ■iles de anos debajo 

de nueastr■ cap! tal. 

Si en esta oportunldad no tlenen el tie■po suflciente para CO"'">

cer todo rincdn de las galerfas de grutas subterr,ne■s· que a 10 lar

go de )0 k■ se extienden debajo de nuestra capi t11l, o no contaron 

· con la posibilidad aprectar nuestra her■osa capital, cuanto antes y 

repettda■ente vuelvan I ell ■. 

A todos y en cualquier• oportunidad loa espera■os ■uy pustoaoa! 
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Signore e Signori ! 

Spettabile Congresso ! 

E ~io onore di poter salutare Voi e il Vostro congtesso qui a Bu

dapest. Budapest e la citt& delle grotte! Nessuna capitale del mondo 
pul) vantarsi di tante preziose e specifiche grotte conie la capi tale 
ungherese . 

Nel territorio am111inistrativo della capitale conosciamo quasi 100 

Atotte, con una lunghezza totale vicino a 30 kf'I. Di queste grotte la 
ptU lunga e Quella di Pcilviiloy, quasi 7 km, chP. occupa il terzo posto 
rll lunghezze fra le grotte di Ungheria. 

Siamo orgogliosi anche delll educazione delle giovann~ leve. la 
grotta di M.itycisheny e infatti la grotta loro, dove i principiantl 
possono i11parare i trucchi dells speleologia. 

Riteniamo i11portante il compito delle richerche, delle nuove es
plorazioni. 

Quest anno c' e il 70-o annlversario dell aperture della protta di 
Pdlv!ilgy al pubbl!co. Gl! esploratorl da allora In pol hanno cercato 

e cercano di sorprenr1ere ognl tan to con qualche novi ta importante 
tutti i simpatizzanti di speleolo9ia del mondo. Vorrei fare due esem
pi. Era una gran sensazione del mondo scientlfico, quando 5 anni fa 
hanno esplorato la Grotta di J6zsef-hegy, ricca di formazloni uniche 

.llaini If roeno.11a ! 

YBa•ae11un KOHrpeee! 

ff noqTi!H, qTo 111181) B03IIO•HoeTI, npl!BeTeTBOBaT1, Bae H Bam 
KOHrpeec B £y.11anemTe, 

£y.11ane□T - aTo ropo.11 nel!lep! H11 o.11aa Ha cTon1111 11,1pa He 110-
lleT noxBaeTaT&eH CTOn&KHIIH, np11qe11 TaKHIH! [18HHU111f, oco6eHHUIIH 
nelltepa1111, KaK BeHrepCKait eTom111a . 

Ha TeppHTOpHH Hamen 8]111HHHCTpa1'HBHON 8)1HHH[ll,I IIIJ 06Hnpy
• 11n11 noqTlf eTo ne~ep, o6~aH .11n11Ha KOTOPl,D( eoeTaBnH8T noqTlf TPH.11-
1.laU KHno11eTpOB, Calla!! )lnlfHHWI H3 HHX - 3TO ne!llepa llanBi!n&)IH B 
ce111, Klfno11eTpOB , KOTOPall no )lnHHe HBnHeTeH Tp8Tl>8tt ne!Jlepon B 
eTpatte, 

Uu rop)IHMCH no11roTOBKOtt Ha!IIHX 11onO)ll,D( Ka)lpOB! nelltepa Ua
THmxe.1111 - aTo nonHrott l>Hl,D( , r.11e 11ono.11ue eneneonorH ocBaHBlll>T 
np11e111J XOS.118HlfH no ne!Jlepa11. 

Cep1,eatto~ aa.11aqen 111J cqHTae11 JtnH ee6n necne.110Bam1e, Ha
xoa)leHHe Bee HOBl,D( nelltep . 

Katt pas B 3TOW ro.11y 11enonHHnoeh ee11b)l8CHT neT Towy, KaK 
IIIJ BeKpun11 11 OTKpun11 /VIH ny6nKKII neD1epy llanai!n&.1111. Hamn eneneo
norH cTapa1>TeH II .11an1,me OT BP8118HH .110 Bpe116Hlf Y.IIHBnftTJ, Katton
HH6y.111, HOBHHKOn n1>~HTenen nellt8PHOro 1111pa. llJlT!, neT TOyY Haaa.11 
KPYnHOff HayqHoff C8HC!lllH6A 6uno BCKpNTHe ne!Jlepu Ao•eitix:e.11H .11n11-
HO« noqr11 B IIJl'l'l, KIIJIOll8TpOB, 06Rnyl)IJleff 6eeno.1106Hbllllf KptteTanno
o6paaoBaHlfllllll , TaK qTo oceH&ll 1986 ro.11a IIIJ oTKpunu /VIH noeer11-
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di crlstalll. Nell1 autunno del 1986 abblamo aperto al pubbllco la 
Grot ta di SzeQ!Ohegy. 

Non e un intenzione segreta che con 1' aperture delle grotte al 
pubblico, vogliamo aumentare il turismo. Ci rende soddlstatti che 

11 anno scorso quasi ISO rriila persone hanno visltato l e nostre grotte. 
Ma non siamo soddistatti del tutto, perchd vorremmo ancora aumentare 
11 nu1t1ero di turistl che vlsitano le bellezze del anondo lpogeo della 
capita le. 

11 name dells citt8 "Pest" i di origine slava, deriva dells paro
le "pestera" che signifies "grotta". Buda ancora oggi viene chia■ata 
dai tedeschi "Oren", che in gP.nere vuol di re "fornel 1011 ,na anche 

''grotta", testlmoniato dal name di moltissi~e grotte in area di lin
gua tedesca. 

Oetto questo e evidente come quest a cl tta, che anche nel suo name 

implies due grotte, salute niolto cordl~lmente il Vostro congresso. 

Vi auguriamo un boun soggiorno in Ungheria, un lavoro proticuo, 
e di avere il terapo di visltare, oltre le nostre grotte, anche la 
hellezze epigee e i monument! mlllenarl dells nostra capltale. 

Se quest a vol ta non avrete abbastanze tempo per vlsl tare tutti 
gll angoll delle grotto lunghe In totale JO-km oppure pensate di non 
aver vista abbastanza della nostra capitale, tornate il piu presto 
possibile e anche plu volte da noi. Aspettlamo tutti e sempre con 
affetto . 

Tenen ne!Jlepy Ce11nexe.1111. 

Uu He c:<puaae11 HawepeHHH, qTo n0Kaao11 Hamnx nell!epHl,D( 
eoKpOBHIQ Haw XOTenoc1, 6u OZHBlfTJ, Typna11. Uu Pa.llN , qTQ B npom
now ro.11y B Hamwc ne!Jlepax no6uBan11 eTo nHThJ18CHT TNcftq noceTH
Tenen. KoHeqtto, 111J el!le He y.110Bnereopenu yenexo11, TaK KaK Haw 
x0Tenoe1, 6u Katt 11o•Ho 6on&!lle npueaKalll!ll!X K Hall HHOeTpauueB 
oattaKOlllfT& co ene1111~11qeeKoA KpaeoTott no~ae11Horo 1111pa Ha□en 
CTOnllllU , 

0.11Ha qacu H83BaHHH Ha□en eTOnH!lbl - flemT - H1166T cna
BllHCKOe nl)OHCX0a)l8HH8 , npOIICXO~HT OT cnoea " nemTepa" . Ey11y lle 
H no cett .11eHh ne11U1>1 HaauBa1>T "D,pett" , qTo B 061Ile11 11o•eT oaHa
qaT& II "neq1,", If "nelltepy" , KaK 3TO nO)ITB6Pa.llal>T HaHU6HOBIU!HH 
WHOro•rncneHHl,D( nel!lep Ha rep11aHOH8UqHl,D( TeppUTOPHHX, 

flocne aToro MHe If He np11.11eTeH oco6o paa~HeRHT&, e KaKott 
Pa.llOCT!,I) np11B8TCTByeT eam KOHrpeee eTOJIHl.la, llM61>11!8ll B CB0811 
HaaBaHlfH )IB6 n81!16PY, 

!ena1> Ball xopomo ee6H qyBeTBOB8T!, y Hae, npOBO)IIITI, eo

.11epaaTen1,uYll II ycnecHy1> npoij,eccHoHan&Hyi> pa6ory, oaHaKOlllfT&eR 
C HamHIIH nel!le pallH I HO no1111110 3Toro OCTaBHTI, ce6e BP811H If Ha 
TO, '!TOON oe110Tpeu If Ha)l38Ml!Ue .11oeTonpH11eqaTem,HoeTH, H Tu
eH'!8n8THHe n8.IIHTHHKII CTapHHN B Hacen eTonlfl(bl , 

Ecnu •e TaK nonyqifTCH, qTo ceAqae Ball H6 oeTaHeTeH Bpe-
116HU Ha TO, qTo6u o6offTII Bee aaKOynKH 30-KllnOll6TPOBOff nel!leptton 
eHCTelllJ no.11 £y.11aneCJTOII, IIJIH •e BU pemuTe, '!TO 81!l8 MHOroe H6 
BH.ll;MU B Hamett eTom111e, TO npneaaanTe K Hall KaK 11o•Ho eKopett 
11 noq8.J!le , Bcer.11a Beex Bae cep.11eqHo S.11e11 ! 



RECENTLY ELECTED OFFICIALS OF THE UIS 
LES NOVEAUX OFFICIERS ELUS DE L'UIS 
DIE NEUE FUNKTIONARE DES UIS 
LOS NUEVOS MIEMBROS DE DIRECCION DEL UIS 
HOBhIE UIS <l)VHKUHOHEPH 
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UIS·BUREAU 

PRESIDENT Hubert TRINHEL A 

VICE PRESIDENT Julia JAMES AUS 

Gerard OUCLAUX F 

SECRETARY GENERAL Camille EK B 

ADJUNCT SECRETARY Petar BERON BG 

Istv~n FODOR H 

Paolo FORTI 

Russel GURNEE USA 

Tomaz KIKNAOZE SU 

Andy EAVIS GB 

Franco URBANI VEN· 

Shouyue ZHANG RC 

UIS-COMMISSIONS 

A) Department of Protection and Management - D4partement de la Protection 

Commisslon poor la protection, 1• e.i:ploltation et le tourisme (des ca= 
vites et des regions karstlques) 
President: France HABE, Jugoslavija 

Commission pour les grottes amenagees 
Pr6sldent: Russell GURNEE, United Slates 

B) Department of Research ... Dfpartement de la Recherche sclenti!ique 

Commission de la physico-chlmle et de l"hydrogeologie du karat 
Pr6sldent: Paolo FORTI, Italia 

Commission du pal,okarst et de la spe1eochronologte 
Pr6s ldent: Pavel BOSAK. Tch6coslovaquie 

Commission de Sp6lfuth~raple 
Pr6sldenl: Tibor HORVATH, Hongrie 

Groupe de travail: Karst des glaciers 
Pr6sldent: Adol!o ERASO, Espagne 

Groupe de travail:~ Cavitlis arUficlellee 
President: Jacques CHABERT, France 

Groupe de travail: Karst hydrothermal 
Pr6sldent: Jurlj DUBLJANSKI, Union Soviellque 

Groupe de travail: Grottes volcaniques 
Prhident: Bill HALLIDAY, United States 

C) Deparlment o! Documentation - OCpartement de la Documentation 

Commission de Bibllographie 
Prhldent: Reno BERNASCONI, Suisse 

Commission des grandee cavitis 
Prl!sldent: Claude CHABERT, France 

Commission pour l' AUas des Regions Karstiques 
Pr6sldent: Dieter BURGER, R6publlque F6d6rale Allemande 

Commission pour l' ln!ormatique 
President: Peter hiATTHEWS, Australia 

Commission pour l' Histoire de la spel&>logie 
President: Heinz lLMlNG, Autriche 

D) Depa rtment of E1:ploraUon - oepartement de l' exploration 

Commission de Sp6Uo-Secour s 
Pr6sldent: Andr6 SLAG MOLEN, B elglque 

Commission de Materiel et Techniques 
Pr~sldent: David McCLURG, United Slates 

Commission de la Plongee Souterralne 
Pr4:sldent: Frantliek Tomai PISKULA, Tch4:coelovaquie 

E) Department of Education - Dipartement de l'Enaelgnement spflfologique 

Commlsslon de l' Enaelgnement sp4:.lfologique 
Pr6sldent: Claude MEYSSONNIER, Fraoce 

Groupe de travail: Education scolaire en sp1Heo1og1e 
Pr6sldents: Perl FRANTZ. United Slates, 
and Natalie JABLOKOWA, Union Sov16tlque 

F) Advisory Committee • Comlt6 Consultatl! 
Pr6sldent: Friedrich OEDL, Autrlche 

Reports concerning the acUviUea or the Comrnlaetons and Working Groups will be 
published in lhe "UIS-Bulletln11

• All interested people la invited to contact the re: 
epecUvely Chairman end to collaborate. 

Dee rapports concernants les activttes des Commleslons et des Groupes de Travail 
aont et aeront pubUes dans 1• 11UIS-BuUeUn11

• Chaque peraonne lntfress~e est in= 
vit,e de contacter l e prea~dPnt. respectil et de collaborer. 

Die die TIUgkelt der Kommlsslonen und Arbeltegn.appen betref!enden Berlchte wer" 
den lm UIS-Bulletin ven)f!enUicht. Aile an den bearbelteten Themen lnteresalerten 
Personen slnd elngeladen. mit den jewelllgen Vorsltzenden Verblndung aufzunehmen 
und mltzuarbelten. 
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ADIIESSES DES MEMBRES DU BUREAU ET DES PIIESIDEITTS DES COMMISSIONS ET DES GROUPES 
DE TRAVAIL (EN OllDIIE ALPIIADETIQUE) 

Di-. Reno BEnNASCONf, ltofwilstrasse 9, CH-3053 MUnchenbucheee, Schwetz 
Or,Pelar BERON, Natlortal Natural lllstory Museum, Dul . Ruskl 1, BG-1000 Soria, Bulgarlja 
Dr. Pavel BOSAK, Jlvensk&. 1066/1, CS-14100 Pr aha -i, c~echoslovakla 
Dr. Dieter BURGER, Geograph.tschea lnalltut der Unlv.erslllt, Jt0lderllnstraase 12, D-7400 TUblngen 
Claude CllABERT, 4.1 rue de la Sabll~re, F-'15014 Paris, France 
Jacques CllABERT, 8 rue CrEmleux, F-75012 Parle, France 
GErard DUCLAUX, 18 rue RosenberL F-69200 Venlssleux, France 
Dr. Yuri DUBWANSKJ, Institute of Geolo!Q' and Geophyalce, Slberla.n Olvlslon of lhe USSR Academy of 

Scleni::ee, SU-630090 Nowoslblrsk, ussn 
Andy EA VIS, Tides reach, Redclltfe Road, llessle JIU l 3011A, Englo.nd 
Dr. CnmWe EK. nue des Venne a 131, B-4020 Ll~ge, Delglque 
Dr. AdoUo ERJ\5O, Catedra de Uldrogeologla, E.T. S. l. Minns, ntoa noaas 21, E-20003 Madrid, Spatn 
Dr.lstv&n FODOR, M&rclue 21.t&r 3, J-1-1626 Peca, Hungary 
Dr.Paolo FORTI, laUtuto ltallano di Speleologto, Via Zamboni 61, 1-401 27 Bologna, Ila.Ha 
Ms. Perl FRANTZ, 16345 Englewood Avenue, CA-95032 Los Gatos, CalUornla, USA 
Russell GURNEE'] ~IJ lrvlng Avenue, Closter, NJ-01624, New Jersey, USA 
Dr. France HADE, V0Jkova 2, YU-66230 Postojna, Jugoalavlja 
Br. William HALLIDAY, 6530 Cornwall Court, Nashvlll_e, TN-31205, Tennessee, USA 
Dr. Tibor HOIIVATII, Pl. 136, H-8301 Tapolca, Hungary 
Mag. Heinz ILMJNO, Bohngasse G, Block E 1/4, /\-2345 Brunn am Geblrge, Osterrelch 
NBlaly JADLOKOWA, Tchkalov..,etr.55-b, SU-252054 Klew, Ukrainian ssn 
Dr.Julia Mary JAMES, School•oC Chemistry, Unlverslly or Sydney, AUS-2006 Sydney, N. S. W. 
Dr. Tamez KIKNADZE, Instltut Geogralll A. N. GruzlnskoJ SSII, UI , Zol Ruhadze I, SU-~80093 Tblllel, 

Georgian s. s. n. , ussn 
Peter MATTIIEWS, 66 Frogmore Crescent, AUS-3114 Park Orchards, VlctorLR1 Alstralla. 
David McCLURG, 1610 Live Oak Place, Carlsbad, NM-882201 New Mexico, USA 
Morcel MEYSSONNlEO, 28 rue Sueur Janln, F--69005 Lyon, France 
Dr. Frledrlc.h OEDL, Getroldegasae 21, A--6020 Sal ~burg,, 1 Oaterrelch 
FranUleli Tamai PlSKULA, Olbrachtova 3, CS--62400 Brno, Ci:cchoslovak.Ja 
Andr6 SLAGMOLEN, Rue Adolphe Marbotln 113, B-1030 Bruxellee, Belgique 
Dr. l luherl TRlMMEL, Draechestraaee 71, A-1232 Wien, Oaterrelch 
Franco URBANI, c/o Socledn.d VeneT.olan& de Espeleologla, Apartado 41. 334, Co.racaa 1041-A, Ve• 

ne~uela, South America. 
Shouyue ZHANG, lnsUlute or Geology, Academia Slnlca, P. 0. Dox 634, CIU-100011 Beijing. Chlna 
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FURTHER COMMUNICATIONS 
COMTES RENDUS DIVERS 
ANDERE MITTEILUNGEN 
LOS OSTROS COMUNICADOS 
lJ:PYTHE COOBill;EHHE 
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Speleophoto Competition 
Dans la categorie Photo 

Photo 

Prizewinners of the 10th International Congress of Speleology 

Le X ~me .Congr~s de 1 • Union Internationale de Spfl~ologie 

Concours de Film et Photo 
Les Prix Suivantes sont attribu6s 

Lista der Gewinner des Hohlenphotowettbewerbes des 
10. Internationalen Kongresses fUr Spelaologie 

VIDEO 

Karst surface Features: Karst in China, Geo■orphology 
A Aspect du Karat en surface: I. Karst du Chine, Geo■orphologie 

Karst in China, Geo■orphologie 
Black and white photos: 

I. Benedek, ld■zld 
81 anche/nol re: 

Schwarz-wei ss Kategorie: I I. Tasler, Radko 

Colour photos: I. 
Photo couleur: 

Stlbrdnyl, Gustav 

Farbphoto Kategorie: II. Hanek, Attila 

Speleosllde: I. Hroarson 1 8jHrn 
Olapositlfs: I II. Benedek, ldszld 
Ola Ketegorie: Ill. ldndrt , l .. zld - Ball ■ , UUnf 

The special prize of the Hungarian Photoartists was awarded to 

Stlbrdnyl, Gustav. 

Un Prix Spdclal e dtd ettrlbud per 1° Union Photographic Hongrolse 

, Stlbrdnyl, Gustav. 

Sonderpreis des VerbamJes de[' Ungeri~chen PhotokUnstler: Stibrdnyl, 

Gustav. 

•Post-deadline• category 
11 existe une seconde cetegorie qui concerne ,les photos en retarde 

"Post deadline" Ketegorie 

Black end white: 

Blanche/no I re : Frantz, Willia■ 

Schwarz-weiss Kategorie: 

Colour: 
Couleur: Wooldrldgs, Jerry 

Farbphoto Kategorle: 
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K■tegorie - K■ rstlandscharten: 

Speleology: 
e Grottos (Exploration sous-terre): 

Ketegorle SpeUologle: 

U-Metlc syste■: I. Atlantida- Favre, Gerald 

11. La Souffre du Dragon - Favre , 

Karst in China, Caves 
VHS I. Karst du China, Grottos 

Karat in Chine, HHhlen 

In the Franch C1ve1 - Rozeny■ i 1 

II. Dans les GrottH de la France 
I■ Tlefs fran,Hsischer HHhlen 

With Cavers in Hungary - Hucke 1 

III. Avec les Spelologues en Hongrie 

FILM 

16 ■■ 

Mi t HHhlenforschern i n Ungern 

Cavee In the Capital - Ould, Kdroly 

I . lee Grottee dans le Capital 
HHhlen in der Hauptetadt 

Prlspsration of Angs l s - Lakatos, I vdn 

II, le Sueur des Anges 
Schweiss der Engel 

III. Dong - Gulneud, Francois (Chine) 

Special prize of the Hungarian Television: 

Le Prix de le Rsdiotelevleion Hongroise : 

Sonderprais des Ungarlschen Fernsahene: 

Sage under-Ice 

Saga au dessus de la glace 
Favre, Gerald 

Special prize of the Speleologic■l Ins ti tut: 

Le Prix de l' Ins ti tut SpdUologlque Hongrois: 

Sonderpreis des Inst! tuts tor HHhlankunde: 

Nullerbor dree■lng (U-Metic) Australia 

Hullarbor revt!es 

Gerald 

Al■ ddr 

Dieter 



llr. FRANCE IIABE ,l'OSTOJNA ,Jugoslavije 

BERICHT nm KO'JMlSS!ON FUR KARST lllID HO!ILEIISCIIUTZ DER UlS 

fur den zehoteo Spelaologische.n Kougress .>.n !udspest 1989 

D1e KoC1.C.J.s~u.oo bat in der Zeit vom 9.,. _1.nternat1.onalen spelio

logischeo Koagress in Barcelona bis &ldapest seb.r wemgc Berichte 
uber d.1.e Aroe1 t fur den Karst-uod lfdhleoschutz von den La tgliedero 

der UIS erb:ilten. Darw::l wsste ~-ch viele A.Dgaben our aus den ,1n
zelhen Publl.katl.oneo entneh.m.en. Der Stand des Hob.lenschutzes in 

den 50 ~1.tgl1edsstaeteo 1der UIS lat aehr versehicden. Es gibt 
lce1..De e1nhe1th.cbe Noriaat1.•e des H"0hlenscbutzea • SO s.LOd 1A lest8Jl 

v1.ele HOhlen ala Sebau..bOhlen a Pr1.vatt>ea..1.tz Wl.d aanc.hmal JUcht genug 

geschiitzt Wl.e z . B. 1n Schwe1z, wite.rdessen el s l.11 den Ostl..J.cheJl aoz1-
alist1acben Staaten all.a unter.i..rdiacbe Riwa.e und oesonders noch die 
Scb.aubOhlen lJl den staatl1.chen tour.1.st.ischea.1 apeliolog.1schen oder 

auch wi.rtschdtll.cben Organisat1.one11 stehe.n. 
Be1 der Vorstellw:ag des Umwelr;schutzes in den Witgl1edslind.ern der 

UIS mU.Ssen wi.r voile .lnerkeo.nun,g gerade del:l ll.o.garn geDen • Bech den 
vorhaodenen Be.r1.cbten ( Dr. J. Tard7 19~, - Ua.welt uDd Natu.rscbutz 1.n 

der Speliologie; T. Bolner Katalt.n,l98ts - Die Problea.en des l:arst-

und R"Ohlenschutz.es 1.n Ung~n} t:Onnen wir Uoga11n zu den Staaten zib
le.n, die dea fi>hlenschutz voile Au:to.erksa:keit w:idmen. Seit 1985 
Wll'd den Hohlentorschungsgruppen der Besuch der Bohlen genelml.gt, 

wenn s1e von den geprpften Forschwlgslel;ern geriih.rt werden. Den 11 
ungar1.scben ScbauhOblen wird ein besonderer Schutz gewidciet. Dea 
grOsste Problem. diese.r Sc~O.blen bedeuten die Le.o.pentlora , die 
sicb iD ein.l.gen Hohlen besonders start:- erscbe.illt. Deswegen war Ungaro 
elner der ersten Stsaten , der in Budapest ei.n S,.posium. Uoer t-m.-

pentlora. In un.sarischen und aucb 1.0 den anderen l"ar9t li.D.dern 
bedeutet die Ge!abr der Steinbrilcbe 111. Bereich der R"dhlen besonderee 
Problem , des dort ai.t dem Kom.itee tur Um.eltscbutz gc.regelt wi.rd. 
Genauso stellt ~erede 1.n '!!tldapest el..ll besonde.rea Probla des Hablen
schutzes YerWlreinl.gu.ng der Hohlenri\JJlle urd besonders auch Verschmu.
tzung des Trop:r~~sse.rs in d en stidtischen unter.udl.schwn Rium.en. 
l:1nen besoodcren Nert wid.11.ete de11. lfdblenschutz Osterru.cb , wo des 
NeturbObleng,;sfttz scbon un Jib.re des .1.oternat1onaleo Jfd!Jlenachutzee 19?5 
herausgegeben "'1!"de. Schon. de•ele gab der Verband Osterre1.cbl.scber 

HOblen.forscber nls EioleJ.tung 10 dea Jrdhlenschutz kl el.De Broscbtl.ro m.1 t 
dem Leltspruch au:1 : .. Kimm. ru.chts als Bilder Wld El.ndriicke, lus aicbta 
zur~ck els die Spuren deices P'u.3ses , achlag 111cbta tot ala our deille 
Zei t. So wurdEn scbon 19"t5 1.0.9gesa11.t 158 HOhleo und 19 H"dblengebiete 
1:1 gesaaten Osterru.C:bischeD.· Bwldesgeb.a.et :ua Haturdeolmal 
erltlirt. S1.e gen.1.e~ue.o. dadu.rch besonderen gEsetzl.1.cben. Schutz. 

Sogar eio Dr1.ttel der BevOlkerung Oste:rucbs versorgt s1.cb ait 
'l'rinkwasser aus den Kerstgeb1.eteo ( F. ~uer I Kerstbydrolo131.e, 
lffibleo.forscbung .1.n Osterre1.ch , ·nen 19"/9) .EbEn derw:a w1.dmet 
Osterre1.cb besoaderen Schutz. der XsrstE;Eb.1.ete. So t;eb der Landes-

verein rUI' HOhlenkunde in Salzburg 1J1 Jahre 1983 Keurassung des 
Salzburge.r HO°blerecbtes beraus. J Ede ZerstOru.ns der !!Ohlen und 

ihres Iabalts 1st strarbar. Wegeo ihrer ~ena.rt u.nd Bedeutung 
werdeo :'ler v1ele HObleo unter den besondEren. Schutz r;estl!llt. So 

ist auch 10 K"'Broten zur Neuregelu.o.:; des Hoblen.schutz.es beigetreten .. 
!>er Ausbau einer H"cihle zur ScbauhOble wird nach dieaem Grundge-
setz our a.it BewU Uguag der Landesreg1.erung; zulissig. Zur Piihrung 
voo Fersoneo in NaturbObleo siod oir bebO:dlicb aoerltaonte Hohleo
fiihrer berecbt1.gt. Neeb de::a Vorbild Osterreicbs , wo staatlich 
vorgescbriebene HOblentiihrerscbule u .n.gerlibrt wurde, sollten wir 
1.n allen Lindero , wo der Karsttourl.Si!lUS entw1ckelt 1st , solche 
1Dstitut1onen el.Jl:t'ii.nren. #egeo der a.ensctil1.cheo E.ulgrl.f!e 1st 
besonde.rs der elp1..0e Karst ober der Ieldgren:.e problematiech. Des-
wegeo organisierte Osterreichl.sches Nati.on.ale X.om.ittee - ilbeita-

gruppe der Osterreichiscbeo Gesellscha1't fur Natur -u.od Um.welt-
schutz " Syapos1wa Uber Okologie Wld Scbutz elptn.er l:a.ratleodscha.!tm 

in Bad IUtterndor:t' 1988. Debe1 wurde betont, dass aucb u.nschuldi-
ge Pora.en des Touriuus , ei.nschl.iessllcb der geWOhnl..l.che ilp1n1smus 

ob.De grossen Bau und Z:0D2:eotrazion der Leute { wie die· Scb.1egross
zentren) t'iir den l"arat tolgea.re1ch ae1D tOnneo. AlP,ioer K"arstquellen 
- nacb der Natur reioer als sod.ere- si.od aucb riir die Versch:lut:ruog 
empfiodlich. Die Spelilogea , die son.st bei dem Karstschutz uneot
berl.ich si.nd , kOnnen aucb. starke Belastwlg bEOeuten, weDD sie nicbt 
r1cht1g erzogea. siod. In Osterreicb uod Scbwuz. kann P.Obleotrek.kiog 
tur E:arstbOblen gross,a Getabr werdeo. Be\i'Usste iterreictliscbe 
Hfil.e0orgaQJ.'!Jat1.onen organ1s1eren anstatt Trekb..nge besoodere T8t1.g
keit " Siubereo wl.r unsere frdhlen" .Auch in den aodereo europi1.scbe.n 
Hohle111"orscherorgsn1sat1ooen dri.Dgt die Parole II der beste H"dhleo

rorscbel'- 1st der , der 0.1.cbt it1 die HOhlen geht11
• D1.e Dielcuss1.on 

am Sympos.1.W1. z.e1g:te , dass e1.geotl1.cb Wl.e ri.lr den Alpinen- und aucb 

ti:i. den D1.nar1.scben Z:arst bespodere Polygone bEnOt1.g£.n1 WO nr Ter

tieft e1ne11 Sektor des X.arstes 1n Gi.nze ols 0kolog1sc.he El.ohe1.t 
durcbstud1eren WUl"den uad eu.tgrund dessen Schutz1assnah:Jle.n tre!!en 
wii.rdeo.Die B1ospeliolog1scbe Arbe1.tsge:nunscha!t 1.n -.1en widllet be-
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svudere Au!merksa~t:it den Fledermiusen, d.1.e 1.D den letzteo Jabren 
e1.aeo erscbreckeodeo il:Dlgacio verz.Hchoeo. Des"A'egeo gab d1ese 4rbei ts

geaeinschaft dea Druckbeft II l'ledercaiuse solleo l eben" h ereua. 

Aucb d1e HobleD.!orscbero rga01.sat1.oneo l..D Ber Buodesrepublit 
Deutschland l egen seit 1g:,5 groase Autme.rksam.lr:eJ.t dem. HObleo.schuts 
und gaben scbon dam.ala das Druckhet·t Uber den HOblenscbutz m.it der 
L1ste der gescbiitt11o HO"blen 10 den e1nzelneo Bu.odealiiodern hersus. 
Genauso wird dem. Schutz der l'leder~iiuse besonderea Interesse gewid

met. Uberall a.Usseo· sich H0blenforscberorgani.sat1ooen riir die 
Erbal tung de.r HOblen wegen scbidll.cber u.ngr.1.fre easetzen .. So aetz

te s1ch der Verband de.r deutacilen H°Oblento.rscher riir die ErbaltUD.g 
der HOble 1m Ste1.nbruch der aitteldeutsc.oen Hart-und Stel..Dl.odu

str1e im. Diistertal bei Bleiwische ein. Unsere l:o~sa1.on weodete 
aicb an den !Uoister tilr Uaweltschutz Wld RaUDordnw,,g , der u.na 
l.l.itgeteilt bat, dess eich Ge,c Reglel"Wl&&Jrioide~t daru: be.All!:.e:i 
wl.rd , des Hohlena,-atem. u.nversehrt au erbalten. · 
In der Deutscben Demok:ratiscben Republ1.lc s1.nd ■lle Bohlen 1n staat
licber Hand , wo VerO:f:!entUcbungen Uber HOblen our a.it Zustimmung · 

der BebOrdeo gestattet 1st. 
In alleo oateuropiiscben soz1alist1scben Stea ten. aind die H"dhlen 
10 ateatlJ.cher Head uod werden von verscb1edenea. staatlicb geS'riin
deten HOblen!orscberorganJ.seti ooen oder voo den Terschiedenen W1rt
scbe!tsorgan1sat1onen Terweltet. Wie es bekao.nt wird, werden in dar 
Tscbecboslowakei besonders die 3cbsuh0blen geechiltzt. _ 
Io Westeuropa w1dmet P'renkreich dem. Schutz der HOblen besondere 
Atdm.erksa12ke1t. Dea beweiseo verscb.1\lcme Broscbtlre und spezielle 
Poster , die Ilic.ht nur dt.e Hohlen:torscber sondern aucb die breite 

0ffentl1cke1t voo dAea Problem.ea. belca.n.n.t l:lachen. Sogar ill de.11 La&
dern wie BelgJ.e.o, wo dee l.arstgeb1.et tle.1.ne.re Plichen u.m:tasst , legt 

m.sn grossen Wert eu.t den l:arstschutz, besonders wegen de.r Earstque
lle.o. So wur<le ()ort 196, die rretioo,1lkoi::i=.13SlOD til: dc:i !:.>rat:i::.hut: 
orgeo.isiert mlt der Au:fgabe der dieabezilglicbeo Veratindigwig , 

Sa.n.1eruog der Obertl.icbe u.nd llass1t1katio0 der l"eretpbioomene Tom 

Standpun~ dea Haturachutses. 
Auch die Bericbte aus den aoderen Xootinenten bewdseo , dass im.mer 
grOS11ereAuto.erksa111te1t deo JCarst-und HOblen:Jcbutz gewidmet wird. 

So w,.u:Oe am 2b. 1nternat1.onele0 Geographcokoo.gress 10 Austral ieD 
in s1dne,- io besonde.rer Arbe1.tsgruppe das Proble12 des Uenscben in 

d en l:arstgebieten b1nsicbl1cb aut den l:erst --u.nd HObleoschutz 

bearbeitec. Eben.so widm.ete e1.cb de• Karstocbutz und oocb besooders 
den lr::arsthJdrolog1schen Problea.en der 21.JAH ( loternst1.onel Asso
ciation of HJ'drogeologists} 1988 1..0 Gw.11.0 1 10 der siidch1oes1schen 

Prov1..0z Guaagx.1. 
Am. Ende m.Ocbte 1cb ge.rn noch e1DJ.ge Norte Uber den K:arst-uad HOhleo 

scbuti. Jugoslawlens , wo der D1nar1.scb~ K:.irst b1.s jetzt ca. 
15 . 000 reg1str1erte HObleo ua.tweist , bericbteo. Von dlsem. 1.st 
besoDders bedrobt der t1ordwestl1cbste Te1.l, du Sloweo1scbe I.a.rat 

zwiscbeo dee Becken Ljubljansko barje und der Trlesterbucbt. In 
der lcleioen Vollr:srepubl1.k Slowe0.1.en b3t der 'erband der elow1.n~cbeo 

HOhlenforscber io bundert Ja.bren bOOO Hohleo ertorscht. In d1esem. 
lr:lessiscb.eo ltara.t befindeo zwe1. 10 der ganzen ilelt bekan.nten SCbau

bOblen : die Postojosica jPe uod die :iicocjaa.ske jom.e, die 1980 1n 
die :j'eltlist e der Netur - UDd Kulturerbschatt bei UlfES:O ci ngetragen 
wurdi. Beide HOhlen werden durcb die dortisen Pooorlliisse Teruorei
nigt, eo dass sie beider D.l.edriosteo Sc:biittung 1m Sos:ner in die 
vierte ,o1edr1gste Qual1titsklasse gebOren. B1ospeliolog1scbe For
schungen in der h1drograpb.1schen Etsge der Hohl.e TOD Postojna 
zeigten , dass die obertlicblichen Tiere in die Unte.rwelt vordr1n
gen Wld dort die Bohleotiere verdrin&en .. -:tegeo der Te.rscbmutz$.~n 
Gewisaer wird aucb · beruh.otes Tiet- des D1nariscben l"arstes Proteu, 
anguim.is bedrobt. Die B.Lologe.o de.r Univers1.tit in Ljubljana stellten 

!est, dass in de.r Haut des Grotte..oolnes l:onzentrez,lon ac.bwe.re.r 

· 1'e-baiie sind·td±e leicb~ in der Zuku.nft ZWJ. !ussterbe.n dieae.r ei.D
zigartiieu H"cihlentiere f'tthren lr::Oo.nte. 

. Die bis jetzt starke VerWll'einigun.g des l'oJ10rtlusses Reka Wld dam.it 
aucb der tkocjan.ske jam.e wird langsaa ·.w.egen des t1bergange11 ¥om. 

nassen Prozess de.r Paoel).Plat ten 10 Holztabrik LesoDJ..t und wegen der 

llirun.gsanlagen 1.n der labrik der orgaolschen Siu.re ( be1de 1D Illr
ska B1str1ca } eowie z,ei Wasse.rakkumlationeo , die die oledrigste 
S0112erschuttung bereichen solle.n ; vubessert: 
Sloweoisches I.1.rstgebiet gibt aehr a1s ei.D Dritte~ daa Trinlcwaeeera. 

D
3
rua l egen die alowllniscben BebOrden grossen '.fert a\11' die Eriebung 

der BevOllr:erung UDd au! die Abscka.t'fu.ng. aller Verscha.utzungeo des 
Karstwassers wegeo der Iodust.rie. In. Sloweolen 'besteht ll'aturschutz

gesetz se1~ 1970, do'Cb geniesseo einen besoodereo Schutz vo.r alle~ 
d1e Scba~iiblen. Die Federation aowie aucb. aucb republ1t:an.1ache 



Yerbiiode der BOtu.en.f'orscber widmeB0alleo nat1.onalen und aucb 
internationalen JCoogressen und Sym.posien iiber den JCerst - und HO'b.leo

schutz ,· Volle Aut'merksactkeit den JCarsthOblen. Doch 111.iissen •ir bebaup 

beb3upten, dass fast jede zeha.te HOble verscbmutz w1rd. Daru.a 1st 
der Verbaad slowen1.scher Hi:iblenforscher zu.r Ausarbe.1 tung des K■ta

sters der verunreJ.oigteo Ho'b.len beigetr~ten.Zun. Zuecke des l.arstschu. 
tzes dlcnte aucb 10.ternat1.oa.ales Syapos.1.wa de.r 1.0ternat1.onalen 

geogr3pb.J.schen Union 1.0 Postojne au.t delll 'the~e , .. der 1::111.tluss des 

\lenschen la. Karst 198'i 10 Postojoa. 

Unbedlllgt cuss aan jede Ausoiibung der speliologischen Ob;jakte 

fur tour1st1scbe. und aodere Zwecke aeiten.s der Organieationen 1 

die den speliologlacben Objekten den entsprecbendeo Schutz und 

Valor1s1erung Dicbt bieten kOD?eo , ,uhbedio,gt verhindern. Nu.r die 
dazu berufene OrgaDisatlonen u.nd PacbkOrper sollen entscheiden, wer 

und wie d1ese Bohl_eoobjekte verwaltet we.rden. 

D1ese Facb.k0rper aollen yon .den folgeoden In.st1tut1onen :t~~~:rr 
- Speliologische Organ1sat1onen des Staates ( Dacborgeniaat1.00f 

- St3otlicbe Institutionen fur den Um.-.eltscbutz 

- Tourist1sche Dachorgan.1sat1.on des Staates 
- eTentuelle apezielle K..arsttorscbl.ngSl.DSti tute des Staetes 

Dr. PrRncc Ha.be 

Am Dlde mas 1cb nocb ae.1n.en persOnliche.n. E:&atz ala Vors.1tzende.r 

der Kot111lias1on tiir Karst-u.od Hohlense.butz be1 UIS be.ri.cbten.. 

Seit dem letzten apel ilogi.schen l:ongress in Barcelona h1elt ich 

14 Vortrige Uber die Hob1en t.Dd 1hren Schutz, ao 1.n Jugoal1w1en 

w1e auch 10 ItaUen,a■·terrei.ch, u.ad Deutsehland • .tls Deleg.terte.r 

1J:t. republikanischen Auasclmss tur de.a u-eltachutz ve~l.J.:cbU1111ae% 
t"Inte:resse . ., des larstscbutzes. Von den aehre.ren k.le10ermBe1trige0 

er•ah.n!t lcb D.ll' aelne Wllt'an.greicbe l.rbeit in der P'estscb.rift " Il ' 
1'IiU.V011 , ~11ima~ .,:t9rle, ecolog1a, d1 Ullt'iwae carsico ( !%lest 1989 
1- 358) 1 die e1D bedentender Bel trag zu den Probleaea des Ponor~luas 
und der ~kocjan.ske ja~e Torseigt. 

Ausserden beteiligte lch al.ch an 111.ehre.ren Speliolog1.schen Xongre

saen 1m. 10.-und Ausland • wo ich Uber Probleme des Karst-UM Boh.len

schutzes gesprochen hebe: 

THF: RF.PORT OP TIIE COMMISSION FOR KARST PROTF.CTION AND S1101' 

CAVES AT UIS 

The report, trenllnR the karst lnnd5capo and cavos protection In the world 

Is more composed by data gathered from publications than by data of members 

sent to the Commission. From the report It Is obvious that the normatlves for 

-:aves protection differ In western and eastern countries. Some Middle Eui;opean 

and West European countries had protected the underground world by series or 

laws, somewhere else this protection ls almost minimal. Not the tourl•h only, but 

the cave1s too, without speaking about the Industry and economical needs, utterly 

destroy the karst underground. A special Importance should be given lo protection 

or show caves In the world a s they are the most exposed either to destruction or 

lo non-prorenlonal lnterventlon Into their content. Thererore the Comrnl11slon rrom 

a ll the countries, members of UIS s uggests to crellte a apeclal proreulono.l 

commission ror display, protection and economic exploitation or the cave, composed 

by: 

- management or speleologlcal organization or each country, 

- state Institutions ror environment protection, 

- management or touristic organizations or each country, 

- special state Institutions, Institutes respectively, related 

to karst research. 

IHF"ORHATIOH 

Du.ring the last years, more and more lnleresttn1 papers 
show the originality and abundance of ·caves of thermal orlsin I See 
fig. 1). Such hydrothermal karst caves are known in many countries 
of the World and were studied especially ln Hunca.ry, Soviet Union, 
Poland, Algeria and United Slates. 

Hydrothermal karst appears not only as an oricinal new 
wor l d to be explored, dlf"ferent of" the classical ka.rst , but a l so 
as a geo l ogical object very important to be known from an economic 
point of view. F'ol lowlng many economic geologists, a l arge part of 
the ore deposits known as deposits in paleokarsl woul d be of hyd
rothermal ka.rst origin. 

Through the present 11 terature, i l appears that hydrother
mal karst presents characters depending on the 1eologlc&l environ
ment, very different from one country to another. 

Here are the reasons why durln1 the 10-th International 
Congress of Speleolo1y, UIS Oeneral Assarnbly has decided to create 
a worki111 1roup •Hydrotherma l karst•. 

The first practical steps of the program wi ll be: 
- to group al 1 the people expl orin1 and stud1n1 hydrothermal 

karst; 
- to 11st the main hydrothermal kar.st ar~a; 
- lo make a blbl iography of hydrothermal karst; 
- to elaborate conmon working approach for hydrothermal karst 

stud1ng. 

The main theoretical questions to be solved ln the first 
place: 

- finding out different genetic types of hydrothermal karst; 
- building of their dynamic models; 
- definition of criteria for dlst1n1uishlng hydrothermal karst 

from normal low-temperature karst. 

Along with traditional forms of work, an or1anizallon of 
joint works of the workinl group members ls planned to study the 
problem objects. The first step of this kind 0£ work will be & 

.speleological expedition to the Tyuya-Huyun massif (South &:irghl
zla, USSR) in autumn 1990. 
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F'11. l. Dyna.mies of publlcallon.s on theme •Hydrothermal kar.st• 
(on the ba.sls of 210 works published) 

Specialltsts interested in development of works on hydro
thermal kar.st contact please •1th group chairman, Yuri DUBLYA.NS&:Y. 

Address for correapon<lence: USSR, &30090, Novosibirsk, 
In.stitute of aeoto1y and 
Oeophy.slcs, USSR Academy 
of" .sciences. Siberian Dlv. 

tel.: 35-21-60 
telex: 133 128 POIS.I'. SU 

Dr. DUBLYAHS&:T, Yuri 



pericht Uber dio f«t1,ie1t 4or ,,_chaektion ttlJ' Bpe18othr.rapie. 

Seit d,,., letzten Kongrcsa dor UIS /Dorcelona 1986/ lµelt 41• 
Pnchnektion ihr :lnterna tioni:lee Sympooi\1111 TOlll 2),bis 27 .Bopt. 
1987 in Jlad Dloibr.rc /Kllrnton,Uatcr rcich/ l'IO die l'.llglichkdt 
dcr t h rrepcutioehrn liutzune rinr o cu, gelooocnt-n Dleibo13•erkea 
<!er Bitzunr, einr bccon,foro Aktunlitllt c ob und dna B:,mrooium 9i1!W 
croooo Oc utfrrundochott und Untr rotUtzunc dcr ltnrktr,oi,rindo cc
nooo. 

Am s :ll;oeium nduann 66 Pc.chlnuto bz11.1Jeeleitcr cUB 7 Llln4er 
/J;IU),It~lien,Jue;oolevien,Jlorwegen,Ostr rrcich,Techcchoolownkei 

und Unc~.rn/ toil, Zu l'.esinn uurden die croooen Verdienste dr a 
bichcrier n,Cllll 13.V,1906 verstorbcnen Vorntc.nd der PachsekUon~ 
dr, K,tl,Spr.rnru:ol eewur,U.{It,.lUBoer den P'acb,·ortr~rn 1!Ul'd• dor 
Hlc.lichkr it c,innr thnropouUechr n Jluhunc des hireigrn Blribf!rg

ncrkns bcooniloro .lufr.tr rltoOlllkoi t 30"1dmct 1nnch unoerf!III l'lioaen 
nine' dort cccem'l!lrti{; aohon die nUt1t;cn Auobnlll'.rbri ton iil\i9dtl, 

l'itclirdrr dor Pnch,,.cktion noluncn nn dor Vorbereitung lier 
vom 17. hie 2o l!r.i 1969 in l'nlG srbt,ltr.nen ,ll,TJ-;Jt! :ll'.~-t:onfercns 

akUv tell tm,l dcrlrct en IIIDfr.ngroicll dio "'iocennc!,nrtU chen 
0!"Wldl · gen!orochuni;en und F.rgobniooa dcr 6pollloth0 rnpie,wua von 
den J.othl'la-Xrzt,,n orhr onerlmNlt fflll'do, 

Jls Brtolg ,for konnioaion lennn auoh botclnt wordrn,dnon 1" 

.lrbcitoplnn do• nruer~1rton Bpelllolocinchon Inotitu~'I.~!'t:'i[n 
dir. lnutrnde l!eeaunr. nnd AUB11ert.ung dor !Ur dno the:ropeutiocho 
Pachcr biet wichtic,on epellloklimatolneinchcn un~ bl\lctrriolo;:inrl>r.n 

Pnktorcn Yorgcnom:cn 1st. 

1·1t boeonderor Prcude k!!nnr.n "1r mitteilen,daob nocb ;jnhre

la1·cca <!rfolclooen Verouch~n cndlich coluneen iot,mtt den P'acb
leutcn nu,, der Sowjctunion pcrs!!nlichon l~ont~~t zu b 0 komen und 
illre grosszUeiso Arbeit kcnnen su lerncn,,TBa rlJ' den Artrrulicb 

gel!ndertnn politiochr.n Verh/11 tnisson nrdnnk 0 n kUnnon. L,,ider 
entbohron ·,rir ober - sicbcrlicb nus nrgativen politisch~n OrUnden ·

die biohr.rlt:e l'itcrbeit dcr Koller.en CUB Ru,n/!nien, 

Dr,llubort Kesoler 

Sckret~r 

V O R S C H L A G 
filr die ,,.-eitere !.rbeit der Comniseion Intern«tionr-.le de Speleothero.pie. 

"· 1 . ~ : Dr. meC:.. Tibor Horvcitb 

2. Vicenr!sident: Dr.med. Beete Sendri. 

J,. Sekret!r: Dr.med. Drahoslav RitDJ'i• 

4. Renresentanten der einzelnen L.lndern welche in der UIS vertreten sind. 

a . / medizieniache, 
· b . / n~tur,Ti.saenschettliche. 

Der Gener3lsekretlr der UIS aoll die Landesverb!!n.C.e ereuchen ;Je 
einen natur.rlssenschaftl ichen und einen medizienischen Vertreter 
tllr die Conmission ne.mhatt zu machen. 

5. BiblioGr:?ohi.:1 Soel~!1ereneuticti Dr.aed.Altonzt Piciocchi 

B. 

W3eben 

l. / Pr!!sident 
a./ Vertritt d i e Co~ission nnch ausaen in allen Belangen. 
b . / Entscheidet die .\bholtung rlssenachnttlicher 1'acungen. 
c./ Koordiniert die Kontclc:tcutnahme cdt den versc~!iedenen natur

-;y1s~d.nscho.!tlichen und medizienischen Gesellschetten und 

Inetitutionen. 
d./ Sr rcgt die Bildu.ng von ~rbeitseruppen zur Bea.rbeitung und 

LollUJ'lg beet i.nl:!nter Deta.iltragen au.a dee medizienischen,sozial

medizieniechen Problemenkreis an. 
2. / Vicer.r.!'!sident vertritt den Pr!sidenten in obigen ~en,.\ufg;~ben. 

J. / Sekretllr 
a . / .::u:Cstellung: einer Kartei Uber elle Personen d i e sich mit den 

verschiedenen Pachcebieten der Speleotherepie betasaen. 
b./ Einholung von I nto~tionen Uber die T!ti c?<ei t der 2 Repre

aentn.nten der einzelnen U!nder. 

c. / Regiatrierung des Portgangea der .lrbei ten eus den verschiedenen 
nc.tur.rlseenschattlichen und medizieniachen Forsc?lungen. 

d . / i:acht Vorschl!ge Uber ..UCtiviaienmg unci Verbeeaerung der .lrbeiter: 

e . / Er beteitet vor und ~rg~iei ert die verscbiedenen rlssen
ec!U?.ttlicben Tc.pm.gen und .\.rbei tageepr.!che. 

t ./ J.btesaeung von Bericht~en der .\.rbei tatagungen,SitzW'!gen. 
g./ R,,gelm!!ssige Eontc.ktne.hme mit dea Bibliographen. 

1: . {Renresentanten. 

a./ Sie bearbeiten die apeziellen medizieniscben W1d. natuntlasen
achattlicben Probleme,die eic?l ~us der Stnu::tur three Le.ndea 

ergeben. 

b . / Si~chen an die verachiedenen zustllndigen Stellen entaprecben
de Vorachl4ge bzgl.weiterer Porschungen und T4t1gke1ten. 

c./ Sie berichten regelm!ssig de1.1 Se!cretl!.r Uber den Fortgang ihrer 
h bei tan. 

d./ Sie berichten der Bibliogrophia Spel~herepiea ala zentrela 
Datenverarbeitungastelle Uber ihre und QJldere 1m Lem.de er
achienenen einachl«a;igen Publilcotionen. 

Budapeat ,den lJ • .lug.1989. 

tl~,ft __ _ 
Se!c:retll.r !~ 

der Commiaai on Internationale de Speleotberepio 

/ UIS / 

ABSTRACT OF THE INTEKIUTIONAL CAYE RESCUE COIIIISSION 
FROI 1986 TO 1918, 

1 A Cave Rucue Sy■posau■ was hold ln Hadr1d ln July 
wttb1n the 1.u.s. International concreu. Perhaps •o■e 

1t was attended by 35 1peleo1ocuta, a■onast the■ only 
1n addlUon to the • ■e■ bers of I.C.R.C. 

It was z 1/2 years aao. 

1986 
will 
oo• 

re■e■ber 
fore11ner, 

• ln Auaustus 19t1T was hold tn l taU.a - part 1n c1v1dale, part ln 
Trteste -, the Tt.b Inttrnauonal Rucue Meet1n1. It was a blC 1uccus, 
Z60 •peleoatsts from l6 countries, tooa part to lt. 

Dur1nc tbu ■eeunc, 1n addition to very 1ntere1t1n1 state■ents, 
. 1o■e decu1ons were ■a<le : 

secretary, u no■1nated aa President a.l. 
It ts to be e■pbasued that the Infrastructure of thts ■eetlnl 

by the was e1:cellent. The partlctpants did parucularty benefit 
sl■ultaneous translation of the state■ent.1. 

,· In uee, 2 ■101-co■■tttees were bold, as well 
t be oraanuatora of the Budapest Rucu.e Sy■po11u■ 

Mr. A. s1a1■0Jen1 President a.l., and 
Vtce-Pl'estdent, attended to the Safety and ae1cue 
tn But1arla ln October 19158. 

aa a ■eettnc wlth 
of 1989, 

Mr. 6 . Dines, 
Schoo~ oraanued 

- establlsh■ent of a charter to which every · country has to a1ree • 
to If lt wants to orcanue an 1nte rnat1ona1 rucue ■eet1n1 ; 

Are presently elaboralted 
- an address flJe of the cave Rescue reaponslblea la the world as 

well as of the part1e1pants to the _Concreue1, Keeunc• and Syaposla : 
- a blbllocraphlc tile of articles about rescue. - creation of · a Subco■■uston •Excavation• ; 

- since there nave 1>een no news for u ■ontbs fro■ Klae Heredltb, 
President of the Co■■us1on, wora1ne ln Ha1ay•la, Andri Sla1aolen, 

864 



• The 1.c.11.c. received ln 1988 a unanctal help fro■ Bet11an Union Subcoa■1u1on, crounded on the Hedlca1 co■■l11ton of French rederatton 
for Speleolocy and fro■ tts Cave Re1cue coa■tsllon. for Speleoto1y. and then, f11vouraunc the International re1cue 

optrattona by •••tac the frontier pataace ea11tr to 
, fl recularly receives the report, of BrlUsh and A■erlcan Cave rucue-1peteoto1ut1 Wlth their ■atertu. 
Reacue assoc1At1ons, as well as tht publlcatlons of French, Spantsh 
(Andalusia) and ll.alun Cave Rescue auocutlons. Tbt t.c.a.c. Secretary 

and Pre11dent a.i.. 
• Jl 1nst11ated .a blbllocraphlc research 1.bout hutopusaose. 

The present concerns al■ at react1•attn1 the Hedic,11 

RAPftll!T _i>':_~Jil;IQILJJIDIIIUJlJULI .JlK-61QOQRS 
~-i 

Le eyaJ)t"s!ua de 61)4:160-•ecour■ qui ••••t tenu j Madrid. en 
. 1u1 l let. J 986, dana le cadre i:lu Con.-r-6■ Int.ernational de 
1"0.I . 6. avalt. on e'en aouvtent .peut-Atre. r•■•-b~ 36 
•"'616oloau••• .-dont aeuleaent un 6trana•r~ ·out.re -1•• 4 aeabrea 
de la C.1.6. 

Depute. 2 1/2 ens ont pesa6 . 
- la aoUt. 1987. •'••t. t.enue en Jtalle - partle . 6 C1v1dale, 
partie t Trieste - le 7He a,unton lnt.ematlonale d• Sauvetage. 
qui • connu un franc euccls, "t: 260 ap616olosuee. repr6aent-ant. 16 
pa.J's. 1' ont. -prla -part. A cett.e Munion. outre dee erpoa6s fort 
lnt.4.reasanta. dlverses d6cls1ons ont. 6t., -prlaea : 
• ltabllsse•ent d'une charte i laquelle tout pars dolt 
souscrtre a" 11 veut organiser une r4un1on lnternationale de 
secours . 
* Cr6at.1on d 'une 6oua-Coa11t salon .. D6ble1eaent"'. 
* Seas nouvelles depute 11 "°l■ du Pr6aident de le Coaaisslon. 
Hike Heredlth. travalllant· en Halaysie. noalnat.lon du 
68crtta1re. Andrf Slapolen. co■-e Pr-6sldent a.1. 

A aoi:11 cner que 1' lnfrast..ruct.ure de -cett.e Nun ion ftai t. 
excellente . Ws participants ont nota.aent Wn6ftctt\ de le 
1:raductlon elaultan~e des expoe6s. 
- In 1988. deux ■int-bureaux ont 6t6 tenua alnal qu 1 une r6unton 
avec les oraanisateura du 6Y11poslua de Secoura de Budapest. de 
1989. 
- Hr A . Slapolen. Pr6a1dent a.1. et Hr. G. Denes . 
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V1ce-Pr6■ 1dent. ont aaa1■t6 6 l '&cole de "cur1t6 et de Secours 
or••nlafe en Bul••rte. en octobre 1888 . 
- Sont en ,1aboration : 
• un Itchier d'adreaeea dee divers respon1ables 61)6160-Ser.ours 
dana lfll ■onde aln■t que dee p.art1c1pants aux Congr.ta. JUiunion~ 
et Syapc"iuaa: 
• un fichter b1bl1o«raph1que de& articles ayent. t.ratt. au 
aecoura. 
- La C.I . S . • rflCU en J988. l"atde f1nanc1tre de l'Unlon Belv-: 
de 6~16olo,r1e et de sa Coaal sslon SMl~o-Secour~. 
- Bl le reC"oi t . r6'1',Jl16reaent Jes ra-ppert.s dee S1)416o-~c-our~ 
bri tannlQue et ••6rlcain. a inst oue les publtcattonl'\ de~ 
61)4tl6o- Secours trancats. esp111,noJ (Anda)ouslt>l et. JttlJJ'!"n 

Elle • · auscltA une rech~rch~ btb]t"•r111rh1qn,. !'lur 
l 'hlst.o-plas1nose. 
- Les pr6occupat.1on& act.uel les a->nt. di, ri11cttver 1111 Sou!-
C011111sslon H6dtcale. en a'eppuyant aur la C:O..l!uton H,rttca)e 
dt> le F"'deration Frani;aise d~ Sp61~olo,rle et.. encuit.e, de 
tevorieer let11 aeeours internattonaux en ta~1Utant J,. pass••"' 
dee front.16res aux ai>f:l6oa-1ecc,urist.es. avec teur a-.t~ri~l. 

IIBCillIOBS OP fflB tJ .r.s. CAVB RBSCUB COIOII.3SIO!f IIBB1'IIIG llBLD 

AT BUDAPBST LAST AUGUST 1989 

1'1.e International Ru1cue Co-Issi.on. has held ._ Syaposiua prior 
to the Convention. The Syaposiua was organised by the Hungarian Cave Res
cue ..tu.ch ve thank varaly. OUr appreciation goes u veil to ffle Itill.a.n 
C,&Te Rescue which or1anised in 1 .987 the vn International Cue P.ucue 
Heetint;. 

Ve C&nnot aYoid aentloning the excellent ruul ts ~ch ca.at 
out fro■ the aeetJ.n«_ ot Safety and Rescue held in 9u.l&aria last year. 

Doctors present in Budapest held a aeeting; during the aeetin.g 
the fo llovin,g decisions vtre adopted: 

1 • Doctors vill aeet by theaselves dw-ing the S,-posiua and ConYenti.on.s 
on Ca't'e Rescue. 

2. All speleolocue doctors are inrtted to -.kt a•ailable to the eo-:t.
ssion thbeir vortcs, reports, studies and articles µi order to be 
distributed by the o:-is,ions to their colea,gues. 

The delegates of nery natioD&l C&Ye Rescue organisat:lon hue 
decided to organise international trai.nin,g courses in order to enhance 
the tec.hnical le.el ot rescue speleol<0&Ues. Th! first cour.se vU be held 

iJl 1.990 in Fran.ce oo baaic techniquu. Th• .. cood vU. take place in th~ 

United llngdc., probably also in 1,990. Thia course vU ha.Te a hi&htr 
technical le..,.el. 

1be Collllission hu decided as veil to p-opose to the u.1.s. 
~e appotntaent of Mr. Anclri 51.&polen as President and to confira ttr. Q71:Srgy 
Denes as Vice-President. Since the departure ot Mike Meredith, three years 
ago, Andrf Slqa,len hu btffl. acti.na President. 

The eo..issJ.on ur1es each country to coaunicate: 

11:te n.ue ot its ottica.l delqau 

• Maas and addresses of doctor, tnvol•ed in cave rescue 

• Kaas and &ddressu ol those pusons who vlll attend trainl.nc courses 
in France and the Unl ttd Uncdo•. 

These are the 110st iaportan decisions. 

Hore det&iled reports vil.l. be sent c:.tl.7 to those dele&ates 
vhoae addresses are know to the ())-.1.ssioa. 

COIIPTB-RKIIDtJ DB L.\ RB1ll!Ifflli DB LA c.r.s. /BUDAPBS! • AOUT 1989/ 

.lV&At le prlaent Coll8r•,., la ColOID.iaaion Internationale dea 

Secour& a tem, WL S1"'J)O,tlwa I · e&lul-ci Hait organl.8'1. par- le 

Spll,0-Secoura Bongroia, 1ue nous tenons• reaercier chale~

r:eueement, de ~IU!II que le Sp414o-Secoura Ital.ian, qu.1 avait 

organise la 7em& Rencontre Internationale an-1967. 

Boua ne pouvona non plu.a paaaar aoua ailenca l'axcellent 

rdeul.tat de la R4un1on de Slcuritd et de Secoura qui a'ea:t 

tenue en Bul&ari• ·en 1988. 

De leur cot4, lea. a'4ieclne ont _tenu une Rfunia.n, au. coura 

de l.aquelle 11& ont d4cidi 1 
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1/ de contJ..nuer ~ tenir leu.ra riuniona lore dee S7apoaluaa 

et Rencontru de Secou.ra., mai.11 en une aeaaian. pr.opre 
aux Klldecina 1 

2/ ~',inviter towi lee a4deo1De. epoll.4ologuea a c~uer 

a la Ccn:mieaion une copie de leurs rappoz:te, travaux, 

4tudee et toua articles &f"ln qu'ile &Qiant rediff:u.a6a ~ 

laura Colloguee par lee eo1.na de la Coaaieaion. 

Lee reeponeablee dee Spfl4!o-s,coura nationaux ont, pour leur 
part, dicid4 1 

d'inteneifier le n.f.nau de toraation t.e~~u• ~ee apdj.4o

uoou.riatee 4ane le aoade _en organ.i&al\.ttdaa •••eion~ de 



- qu'lndre Slagmolen, qui assu.mait · depuis troia ans 

l' 1nUr1m de ia Presidence de la Commission depuis 
· le depart de llike lleredi th, aoit propoM comme Prh.ident 

de la Cocm.J.saion Internationale des Secours et quo le 

Dr G. Dene s aoit "reconduit comm& Tice-President. 

La CoCU:Uss1on demande insta.mment ~ cha4ue pays - &tin qu& 
tau.ta corre spondancs parvienne 8. qui de droi t. _ de lui :ta.ire 

parvenir d :urg~nce-·: · 

- le nom de son delegue otticiel ·a la Collllllis~ion Interna-
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tionale des Secours- ; 

- lea noms et ad.re s s&s de sea m~decina e:x•rcant le aecoura 
apel.eologique ; 

- le nom des p~rson.nes qui seront envoyiea aux eesaiona 
de formation en !ranee et ·en Grande- Bretdgne. 

c,c.1 cans ti tue l 'ossentiol de nos dec.iaions: 

Un rappart plua complet aera envoye uniquement aux delegues 

don t naus au.rans re F l • adresae ~ 



LIST OF PARTICIPANTS 
LISTE DE PARTICIPATION 
TEILNEHMERLISTE 
LIST A DE LOS P ARTECIP ANTOS 
PErHCTPAUHOHHhl~ nHCT 

887 



Full participant 
Hembre participant 

TEL Vollberechtiger Teilnehmer 
Participantes de pleno derer,ho 
IIOnHonpae .. A Y'<3CTHHK 

Accompanying person 
Hembre accompagnant 

KIS Begleiyierson 
Acompanante 
Conpoeo><.naJOIIUIA 

Corresponding participant 
Hembre correspondant . 

LEV Korrespondenter Teilnehmer 
Participante por correspondencia 
KoppecnoH.QeHT 

Student participant 
Hembre etudiant 

I FJ Student 
Estudiante 
CTY.IIBHT 

Participant with limited right 
Participant limite 

KOR Hitglieder mit beschranktem Recht 
Participante con derechos limitados 
HenonHonpas~R yqacTHHK 

Guest 
Invite 

VEN Gast 
Invitado 
rocTh 

Organizer 
Organisateur 

REN Organisator 
Organizador 
o~raHH3aTop 
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LIST OF PARTICIPANTS 
LISTE DE PARTICIPATION 
TEILNEHMERLISTE 
LIST A DE LOS P ARTECIP ANTOS 
PEPHCTPAUHOHHhl~ IlHCT 

867 



full participant 
Hembre participant 

TEL Vollberechtiger Teilnehmer 
Participantes de pleno derer.ho 
nonHonpas~A yqacTHHK 

Accompanying person 
Hembre accompagnant 

KIS Begleiy,erson 
Acompanante 
ConpOBOl<,llaJOl!Ulll 

Corresponding participant 
Hembre correspondant . 

LEV Korrespondenter Teilnehmer 
Participante par correspondencia 
KoppecnOH,JleHT 

Student participant 
Hembre etudiant 

IF J Student 
Estudiante 
CTYJieHT 

Participant with limited right 
Participant limite 

KOR Hitg l ieder mit beschranktem Recht 
Participante con derechos limitados 
HenonHonpas~A yqacTHHK 

Guest 
Invite 

VEN Gast 
Invi tado 
rocTb 

Organizer 
Organisateur 

REN Organisator 
Organizador 
U,>raHH38TOP 
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Hr. BAUER.tlaus Peter 

Sydney Speleological Society 
21 Mon.,s Lane 
AUS -2570 .Mt. Hunter 

Hr. BONWICr ,Harl< He nry 

Sydney Speleolog1cal Society 
3 /49 McDougall st. ~irr1billi 
AUS-20 61 , Sydney 

Mr. EBERHARD.Stefan 

Un1.versity of Tasinania 
Zoology Department 
GPO Dex 252 C 
AUS-7001 .Hobart 

Ms. GRUSOVIN,Gabriel le 

GPO Box 3 258 
AUS-3001 , Melbourne 

Hs. BADURA.He.1.del inde 

Dr. Schober Str. 21 / 4 /5 
A -8010 ,Graz 

Hr. BENISCHKE,Ralf 

Inst. f. Geothenn1e u. Hydrogeologie 
El isabethstr. lb 
n -80 10 , Graz 

Hr . BuCHEL,Emil 

Voralberger Landesmuseumsvere.1.n 
Narkstr. 3~ 
A -6850 , Dornb.1.rn 

H&. ORAPELA 1 lngeborg 

Bahng. 6. E. 1 . 4. 
A -2345 , Brunn am Geb1 r ge 

Mr. ELSENSOHN, Reinhard 

Vorar l berger Landes mus eumsverein 
Har~ttitr . 33 
A -685 0 .Oornbirn 

Dr. FUCHS , Gerald 

La.ndes verein fur Hohlenk.und~ in der 
Steiermark 
Fran z Brucknergasse lb 
A - 8160 ,We.1.z 

Hr. OADERHAYR,Wol fgang 

In, t. fur Geowi,sen11chaften 
Univureiti't Salz.burQ 
BJornutadt'!itr. 7 
A - 5400 .,Hal lein 

Hr. HECHT. Kurt 

Vorarlberger L a ndes~useums verein 
Narktstr. 3 3 
A -6850 , Dornbirn 

Hs. HECHT. Gertrud 

Vorar l berger Landesmuseumsverein 
Hark tstr. 3 3 
A -6850 , Oornbirn 

Hr. HOLLENDER. Werner 

Ra!lumofsJ ygasse 3 4/17 
A -1030 ,Wien 

Hr. HUBKA,Walter 

E.1.sriesenwelt 
Franz Gruber Str. 5 
A - 5020 ,Salzburg 

Ms. HUBKA, lngr1d 

Franz Gruber Str. 5 
A -5020 ,Salzburg 

Dr. lLHING,Heinz 

TEL 

TEL 

IFJ 

KIS 

KIS 

TEL 

KOR 

KJS 

KOR 

TEL 

IFJ 

KOR 

KIS 

TEL 

KIS 

TEL 

Ver-band ◊sterreichischer Hohlenforscher 
Bahng. 6 . E. 1. 4. 
A -234, • Brunn am Gebirge 

AUSTRALIA 

Mr. HOLLAND,Erns t 

A . 9.F . 
Ouide• Office Genol•n Cave• N.S.W . 
AUS-2790 ,Genolan Cave!I 

Or. JAMES,Julia Mary 

School of Chemi•try , 
Univergity of Sydney 
New Sou th Wal es 
AUS-2006 , Sydney 

Mr. MATTHEWS, Peter 

Australian Speleological Federation 
66 Frogmore Crescent 
AUS-3114 ,Par-k Orchard,,Victoria 

Dr. MCBAIN,Hichael J. 

Victorian Speleological A1iii&ociation 
GPO 80>< 32:SB 
AU~-3001 ,Helbourne 

AUSTRIA 

Hr. KALB,Roland 

Voral berg~r Landesmuseumsverein 
Harktstr. 33 
A -6850 ,Dornb.1.rn 

Hs. KlTTEL,Er.1.ka. 

Rasumofsky9as9e 34/ 17 
A - 1030 ,Wien 

Or. KRIEG , Walter 

Voralberger Natun1chau 
Harktstr. 3 3 
A -6850 , Dorn bi rn 

Ms . KRJEG,Ruth 

Markt•tr. 33 
A -6850 , Dornbu·n 

Or. HAlS, Karl 

Kars t- und hbhl enkund l iche Abtei lun9 
di!~ Naturhi-storiechen Hu11eu ms W1en 
Hes•eplatz 1 / 10 
A -1070 ,Wien 

Hr. MRKOS ,Heinrich 

Rudolf Ze l l e rgass e 50-52/3/ 1 
A -1238 ,Wien 

Dr. OEOL,Friedr1c h 

Eis riesenwelt 
Getreidegasse 21 
A - :,0 20 ,Salzburg 

Hs, OEOL,Annelis 

Getreidegasse 21 
A - 5020 ,SalzburQ 

Dr. PAVUZA,Rudolf 

Ka rst- u. HOhlenkunde Abt. d , NHt1 
Hesseplatz 1-10 
A -1070 ,W1en 

Hr. RAUTER,Harald 

Rabenbachweg 4 
A -9551 , Bodensdorf 

Mr. RHOHBERG,Heinz 

Vor.a.rl berger Landesmuaeumsverein 
Hark tstr. 33 
A -6850 , Oornbirn 

Hr, RIEOHANN,Roland 

Vorarl berger Lande•mu•eumsverein 
Hark ts tr. 33 
A -6850 ,Dornbirn 

Or. SANOR I , Bea te 

Bergmannoasge 18 
A -8010 , Graz 
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TEL 

TEL 

VEN 

TEL 

KOR 

TEL 

TEL 

KI S 

TEL 

TEL 

TEL 

KIS 

TEL 

TEL 

KOR 

KOR 

TEL 

Hr. STANLEV , Simon A. 

Sydn•y Speleolooical Society 
,. . a.Bo>< 128 
AUs-2:,70 , Camden, N.S . W. 

Mr. WARlLO,Alan 

Australian Speleolor;iical Society 
41 Northwood St Newtown 
AUS-2042 ,Sydney 

Mr, WlLKlNSON,Just1n 

Sydney Speleolooical Society 
41 Hudson Parade 
AUS-2107 ,Clarev.1.lle, N.S . W. 

Mr. SCHMIDT ,Franz 

Landesverein f. HOhl enkunde - Graz 
Weisisenbach 73 
A -8940 ,Lie:ten 

Mr. SCHURR,JUrgen 

Vorar l berger Na turschau 
Hark tg,tr. 3 3 
A -6850 , Dornbirn 

Hr. SCH~NBAUER,Her~ann 

Vorarlberger Naturschau 
Hark tstr. 3 3 
A -6850 , Oornbirn 

Or. SEEMANN, Robert 

Naturhi'5toris ches Museum, 
Hineralogische Abteilung 
Postfach 417 
A -10 14 ,Wien 

Hs , STEINBERGER,Honika 

Weissenbach 73 
A -8940 ,Liezen 

Hr , STEINBERGER,Sepp 

Messeplatz 1/10 
A - 1070 ,Wien 

Hr. STUt1t1ER, GUn ter 

Karst- u . Hbhlenkund• Abtei lung 
Neturhi•tori•chcs Hu•eum Wien 
Heaseplet% 1/10 
A -1070 ,Wien 

TEL 

TEL 

TEL 

TEL 

KOR 

KOR 

TEL 

KIS 

KIS 

TEL 

119. STUl111ER,Henrie tt& KIS 

Hesseplatz l/ 10 
A -1070 ,Wien 

Dr, TRIHHEL,Hubert VEN 

Union Intern•tionale de Spt>litologie 
Draschestr . 77 
A -1232 , Wien 

Hs, TR1H/'1EL,Erika KIS 

Orasche!ltr. 77 
A -1232 ,Wien 

Mr, WALLER , Thomas KOR 

Vorarlbero•r Naturschau 
Harkt•tr. 33 
A -6850 ,oornbirn 

Hr. W[NKLER,Ger-hard TEL 

Landesverein fUr HOhlenkunde in Wien 
Hanuschgasse 3/3/3 
A -2721 ,Bad Fi,chau-Brunn 



Hs . ANDR£,C~cile 

Rue de la Spinette B 
B -5912 .Huppaye 

Hs. BOMBEEY ,Annie 

Avenu~ des T1lleul9 , 45 
B -4000 ,Lieqe 

Ms. BURHENNE. Hon ique 

Un1vers1.tQ de Liege 
See paleontologie 
7. place du XX Aout 
B -4000 ,L1ege 

Mr. DEGELAEN . Miek 

Potaarde 31 
B - 1820 , Strombeek 

Ms. DISCRY ,Christ.1ane 

Rue Adolphe Marbotin 113 
B -1030 ,Bruxelles 

Mr. DOE HEN, A 1 phonse 

Union Beige de Speleologie 
Rue Prof. Moham1. 68 
B -4200 ,Liege 

Mr. DOEMEN,Jean-C. 

Rue Prof. Hoham1 68 
D -4200 ,Liege 

Ms. OONTAINE,Bcrnadette 

Rue du Moul in 42 
B -6178 , Courcelles 

Dr, EK,Cam1. l le 

Universite de Liege, Geomorphologie 
Place du V.1ngt - aout, 7 
B - 4020 ,Liege 

Hr. AULER,Augusto 

Rua Piav1., 119:t/1101 
BRA-30150 , Belo Horizon te 

Hr. GNASPINI NETTO . Pedro 

Univarsidade de Sao Paolo 
Oepto de Zoologia. Inst. B1oc1encias 
ex.Post.al 20.520 
BRA-01498 ,Sao Paolo 

Mr . ABELE. Andre 

Marktplatz 32 
D -7070 .Schw, GmUnd 

Ms. BOEHL.Angel 1ka 

HOhlenfreunde des DAV Bamberg 
Forstweiherstr. 21 a 
0 -8500 ,NLirnberg 

Mr, CRAMER,Klaus J. 
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