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PRESENTACIO / PRESENTACION / PRESENTATION / PRESENTATION 

Catala 

Deiem en la presentaci6 del primer volum de comunicacions 
del IX CONGRES INTERNACIONAL D'ESPELEOLOGIA que d'a­
quf uns anys, dels esfor9os de tots nosaltres, restarien nomes 
aquestes Actes. 

En la lfnia d 'oferir el millor servei que ens f6s possible als 
congressistes, en inaugurar l'Acte Central de Barcelona, s'entre­
garen els dos volums que contenien tots els treballs lliurats dins 
del termini establert, amb llurs corresponents resums. Pero 
tambe es publicaven alguns resums sense el respectiu text 
fntegre, ja que, aquest darrer, fou trames excedint la data fixada 
o, fins i tot, se 'ns feu a mans a l'arribada del mateix congressista 
a Barcelona. Per tot aix6 i volent incorporar, amb la mateixa 
concisi6 emprada pels interpel·lants, les questions plantejades 
en el debat posterior a la lectura d'algunes ponencies, aquest 
tercer volum de Comunicacions, completa la publicaci6 de tots 
els treballs rebuts , reprodueix l'essencial dels debats ressenyats 
pels propis protagonistes i ofereix, finalment , els habituals llistats 
de participants. 

Es clou, per tant, la gesti6 que se'ns encomana. Sentirfem 
molt no haver estat a l'al9ada d'aquell triple repte a que ferem 
referencia en la presentaci6 del primer volum. 

Sentirfem, tanmateix, haver desaprofitat la muni6 d 'il·lusions 
que aportaren tots els col ·laboradors com la confian9a que ens 
feren les institucions. Voldrfem que, per a tots, aquest IX 
CONGRES INTERNACIONAL D'ESPELEOLOGIA representes una 
fita important en la practica de la nostra controvertida especiali­
tat. Constatem que, entre d 'altres factors positius, ha represen­
tat un coneixer-nos millor; i aixo ja es bona compensaci6 dels 
llargs mesos de dedicaci6 a les tasques organitzatives. 

Unes darreres paraules d 'encoratjament als companys hon­
garesos que, per organitzar el X CONGRES, saben poden 
comptar amb tota la col ·laboraci6 que puguin precisar. Tambe 
desitgem que, aquella edici6, millori els aspectes bons del IX 
CONGRES i esmeni els dolents si , contra la nostra voluntat, 
s'han produn. 

Permeteu-nos com a comiat el manllevar uns versos del 
nostre poeta Espriu: 

Deixa enrera el record 
de la perduda tarda. 
Deixa enrera la veu 

de la muntanya. 
Navega fora port, 

a l'esperan9a. 
Jordi de Mier 

Secretari General 
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Castellano 

Decfamos en la presentaci6n del primer volumen de comuni­
caciones del IX CONGRESO INTERNACIONAL DE ESPELEOLO­
GfA, que dentro de algunos arios, de todos nuestros esfuerzos, 
quedarfan solamente estas Actas. 

Dentro de la lfnea de ofrecer el mejor servicio que nos fuese 
posible a los congresistas, en la inauguraci6n del Acto Central 
de Barcelona, se entregaron ya los dos volumenes que conte­
nfan todos los trabajos llegados dentro del plazo preestablecido, 
con sus correspondientes resumenes. Pero, al mismo tiempo, se 
publicaron algunos resumenes sin el texto fntegro respectivo, 
dado que este ultimo nos fue remitido en fecha que excedfa el 
plazo maximo, e incluso, en algun caso nos fue entregado a la 
llegada del congresista a Barcelona. Por todo ello, y queriendo 
incorporar con la misma concisi6n empleada por los interpelado­
res , las cuestiones planteadas en el debate posterior a la lectura 
de algunas ponencias, este tercer volumen de comunicaciones 
completa la publicaci6n de todos los trabajos recibidos, reprodu­
ce la parte esencial de los debates, reseriados por los propios 
protagonistas y ofrece, finalmente, las listas habituales de parti­
cipantes. 

Asf pues, se cierra la tarea que nos fue encomendada. 
Mucho lamentarfamos el no haber estado a la altura de aquel 
triple reto al que hicimos referencia en la presentaci6n del primer 
volumen. Lamentarfamos, asimismo, haber desaprovechado el 
cumulo de ilusiones que aportaron todos los colaboradores y la 
confianza que las instituciones depositaron en nosotros. Quisie­
ramos que este IX CONGRESO INTERNACIONAL DE ESPELEO­
LOG[A representara para todos un hito importante en la practica 
de nuestra controvertida especialidad. Constatamos, entre otros 
factores positivos, el hecho de que nos ha ayudado a conocer­
nos mejor; y esta es ya una buena compensaci6n a los largos 
meses dedicados a las tareas de organizaci6n. 

Para finalizar, unas palabras de animo para nuestros compa­
rieros hungaros, que saben , pueden contar con toda la colabora­
ci6n que puedan precisar para organizar el X CONGRESO. 
Deseamos tambien que esa edici6n mejores los buenos aspec­
tos del IX CONGRESO y corrija los malos si, contra nuestra 
voluntad, se han producido. 

Permitidnos, como despedida, tomar prestados unos versos 
de nuestro poeta Salvador Espriu: 

Deixa enrera el record 
de la perduda tarda. 
Deixa enrera la veu 

de la muntanya. 
Navega fora port , 

a l'esperarn;;a. 
Jordi de Mier 

Secretario General 



English 

When presenting the first volume of communications of the IX 
INTERNATIONAL CONGRESS OF SPELEOLOGY, we indicated 
that in a few years, these papers would be the only thing left of 
all our efforts. 

Wishing to offer the best help to the participants, at the 
opening at Barcelona, we gave the two volumes containing the 
works and the corresponding summaries, that reached us in 
time. But we also published some summaries without the full text 
as they reached us after the closing date or some were handed 
over at the Congress. For all above and wishing to apply the 
same concision shown by the interpellators in the questions 
debated after the reading of some works, this third volume will 
complete the publications of all received works, reproduce the 
most important part of the debates and finally offer the list of the 
participants. 

So here ends up our task. We would be very sorry if we 
would not have been at the level of the triple challenge that we 
were referring to in the first volume. We would also regret not to 
have taken advantage of the good will of all collaborators and all 
the confidence shown by the institutions. We hope that this IX 
INTERNATIONAL CONGRESS OF SPELEOLOGY will represent 
an important step in the practice of our speciality. We think, that 
among all the positive factors, there is the fact that it has helped 
in knowing each other better, which is already a compensation to 
the hard organization work carried out during many months. 

Finally, all our sympathy for our hungarian friends, who know 
that they can count on all our collaboration for the organization of 
the Xth Congress. We hope that it will improve the positive 
aspects of the IX Congress and correct the bad ones, if against 
our will, there was any. 

As farewell, we would like to recall some verses of our poet 
Salvador Espriu: 

Deixa enrera el record 
de la perduda tarda. 
Deixa enrera la veu 

de la muntanya. 
Navega fora port, 

a l'esperanc;:a. 
Jordi de Mier 

General Secretary 

Franc;ais 

Dans la presentation du premier volume de communications 
du IX . CONGRES INTERNATIONAL DE SPELEOLOGIE nous 
avons dit que d 'ici quelques annees, de tous nos efforts, ii ne 
restera rien d'autre que ces Proces-Verbaux. • 

Afin d'offrir le meilleur service possible aux congressistes, 
nous avons deja remis a !'inauguration des Actes Principaux a 
Barcelona, les deux volumes qui contenaient tous les travaux 
presentes dans le delai prealablement etabli, et leurs resumes 
correspondants. Mais quelques resumes ont ete publies sans 
leur texte integral, car celui-ci est arrive apres la date fixee ou , 
meme, certains nous ont ete remis a l'arrivee de !'auteur a 
Barcelona. Compte tenu de ce qui precede et afin d'incorporer 
les questions qui ont ete formulees dans le debat posterieur a la 
lecture de quelques rapports, avec la meme concision employee 
par les interpellateurs, ce troisieme volume de communications 
vient a completer la publication de tous les travaux rec;:us, ii 
reproduit la partie la plus essentielle des debats rediges par ses 
propres protagonistes, et , finalement, ii offre les lisles des parti­
cipants. 

De cette fac;:on , la tache qui nous avail ete chargee prend 
done fin. Nous regretterions ne pas avoir ete au niveau · du triple 
defit que nous avons mentionne dans la presentation des 
premiers volumes. Nous regretterions aussi, ne pas avoir su 
profiter des efforts de tous les collaborateurs, ainsi que des 
marques de confiance des institutions. Nous voudrions que ce IX 
CONGRES INTERNATIONAL DE SPELEOLOGIE soit pour tous un 
jalon dans la pratique de noire specialite si controversee. Nous 
avons constate, parmi d'autres facteurs positifs, qu'il a aide a 
nous conna1'tre meilleur, ce qui est deja une bonne compensation 
aux longs mois dedies aux travaux d'organisation. 

Encore quelques mots d'encouragement a nos amis di Hon­
grie, a qui nous offrons notre collaboration pour organiser le X 
CONGRES. Nous souhaitons que ce X CONGRES puisse amelio­
rer les bons aspects du IX et en corriger les mauvais si, contre 
notre volonte, ils se sont produits. 

Avant de prendre conge, permettez-nous d'emprunter quel­
ques vers de notre poete Salvador Espriu: 
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Deixa enrera el record 
de la perduda tarda 
Deixa enrera la veu 

de la muntanya 
Navega fora port 

a l'esperanc;:a. 
Jordi de Mier 

Secretaire General 
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Catala 

Excel ·lentfssimes autoritats, Delegats de pa'fssos membres, 
Senyores i Senyors: en primer lloc, vull donar la benvinguda a 
tots els assistents, als qui desitjo que la seva estada entre 
nosaltres sigui agradable en la forma i fructffera en el seu 
contingut on l'analisi de les comunicacions rebudes fa preveure 
uns interessants debats dels que molt be podrien derivar-se 
avanc;;aments tant en el coneixement del karst com de les 
tecniques que faciliten el seu acces. 

El fet de que tots nosaltres poguem estar reunits aqui i ara, 
no es altra cosa que el fruit d'una callada quan no ingrata tasca 
del Comite Organitzador, els components del qual coneixen 
millor que ningu la sort de dificultats de tota mena que ha estat 
necessari superar per que tots nosaltres ens trobem precisa­
ment aqui i ara. Per a ells, el Comite Organitzador, vagi per 
davant l'expressi6 publica del meu mes gran agrarment. 

Des del 1981 a la Universitat de Western Kentucky a U.S.A., 
on vaig ser elegit President de la UIS pels vostres delegats, em 
vaig fixar com a objectiu prioritari en les gestions a realitzar 
l'aconseguir el canvi d 'Estatuts a la UNESCO i aconseguir la 
categoria B en el rang de les Organitzacions no Governamentals 
(NGO's) el que ens permetria participar en programes d 'investi­
gaci6 acceptats per l'anomenat organisme i com a consequencia 
el tenir acces a pressupostos. Ara es el moment de presentar­
vos el balanc;; de la meva gesti6, on com veureu, al costat 
d 'importants guanys, hi ha tambe gestions infructuoses. 

La inclusi6 del complex de cavitats mes grans del m6n, 
MAMOUTHFLINT Cave, dins de la World Heritage List de Unes­
co, patrimoni natural de la humanitat, va ser el primer guany en 
el que vam participar, fent-se realitat a principi de 1982. 

De l'estudi de la nombrosa documentaci6 anterior, sol ·licitant 
a la UNESCO l'ascens de categoria B de la nostra Uni6, 
insistentment presentada pel meu antecesor el Dr. Arrigo Cigna, 
vam creure interpretar que, el motiu de les reiterades negatives 
de la UNESCO, era d'indole politica, ja que cubriem tots el 
requisits tecnics i qualificacions requerides. 

Al presentar al Director General de la UNESCO el balanc;; 
d 'activitats i projectes al final de l'ejercici de 1982, Ii vaig fer 
veure que estavem oberts a tot tipus de suggerencia per 
desbloquejar el nostre ascens, que el nostre organisme tenia 
capacitat i vocaci6 de militar en la categoria B, pero que per aixo 
necesitavem orientacions concretes sobre el cami a seguir. 

Els resultats no es van fer esperar. A volta de correu, via 
telex i despres de diferents enllac;;os telefonics amb el Prof. 
Armending , adjunt al Director General , se 'ns va indicar que la 
UIS havia de fer una declaraci6 de principis sobre !'«apart­
heid». 
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Com que la resposta havia d 'estar en poder la UNESCO com 
a molt tard a finals de maig de 1986, el Consell Directiu de la 
UIS, reunit a Trieste uns dies abans va notificar a l'esmentat 
organisme, que: 

- La UIS es declara contraria a !'apartheid . 
El resultat fou que la UNESCO ens concedia la categoria B el 

23 d'agost de 1983. 
Una altra lfnia de gesti6 que hem desenvolupat consisteix en 

potenciar les alternatives encaminades a facilitar l'acces a la UIS 
a parsos d'altres continents, especialment Africa, Assia i Ameri­
ca. 

Aixf la creaci6 de la Federaci6 Indonesia d'Espeleologia i la 
Federaci6 d'America llatina i del Carib, FEALC, organisme, 
aquest ultim del que em sento honrat de ser membre fundador, 
son realitzades ja desde 1983, i en el meu judici han d'impartir a 
la UIS la necessaria descentralitzaci6 i universalitat de la que ens 
hem fet acreedors despres de dos decades d 'existencia. 

A Africa el pla previst planificat en dos esgraons, el primer 
cap els pa'fsos de la Lliga Arab, a la que teniem acces directe 
mitjanc;;ant el nostre delegat a Tunis, i a continuaci6 projectar-nos 
sobre la Uni6 de Parsos Africans, i cobrir aixf Africa negra, no ha 
pogut, de moment, donar els frutis esperats i en aquest sentit, 
agra'fre una breu intervenci6 del Sr. Grattas, delegat de Tunis, 
per que informi a l'Assemblea de l'estat actual de la questi6. 

No obstant, assenyalare a l'Assemblea que el pla Africa 
s'iniciava amb l'impartiment a la Universitat de Bizerta, per 
especialistes de la UIS, d'un curs de post-grau sobre karst, el 
programa del qual es va confeccionar en base a la majoritaria 
aportaci6 d'especialistes de la Comissi6 Internacional de Denu­
daci6 del Karst, als qui vull expresar des d'aquf el meu agrar­
ment per la seva inestimable col ·laboraci6. 

Al estar integrats amb categoria B en la UNESCO, per 
desenvolupar al maxim aquesta nova opci6, haurfem de redactar 
el nostre propi programa d'investigaci6. Per aixo, vam redactar el 
projecte (PIGEK) «Programa Internacional sobre la Genesi i 
Evoluci6 del Karst», que vam distribuir a cada pafs membre, 
comissions, departaments i consell directiu , sol ·licitant en cada 
cas opini6 sobre el seu contingut i col·laboraci6, mentre notifica­
vem a UNESCO l'inici de l'anomenada gesti6. 

Davant el resultat la mateixa UNESCO va estar conforme 
amb el projecte, ja que a judici seu l'eco despertat expressava 
suficient interes al tema. No obstant recomanaven sondejar a 
continuaci6 l'opini6 d 'organitzacions no governamentals afins a 
la UIS, abans de donar llum verda al projecte. Aixo passava 
durant la tardor del 83. 

Uns dies mes tard , realitzant uns treballs en el Complex­
Hundidero-Gato em vaig despenyar en la cavitat , patint fractures 
multiples en el torax i encara que vaig poder sortir per propi peu , 



aparegue despres una seria lesi6 de columna vertebral que em 
va tenir immovil alguns mesos, i la rehabilitaci6 definitiva de la 
qual nova acabar fins a l'estiu del 85 on em vaig provar amb exit 
a l'artic. 

Aquesta circumstancia, va deteriorar notablement la dinamica 
de les gestions en curs, de les que vaig quedar apartat 
practicament durant un any. 

Durant aquest perfode en die sec, l'ocasi6 era (mica per a 
ordenar les idees i expressar les que queden clares, acabant de 
redactar i posar a punt el «Metode de Predicci6 de les Direccions 
de Drenatge en el Karst», del que vaig pensar que podria 
potenciar el projecte PIGEK al constituir una de les eines de 
predicci6, genuYna del karst , que l'anomenat projecte recomena­
va desenvolupar entre moltes altres suggerencies, iniciant la 
seva difusi6 ja en el 1985 entre els delegats de la UIS i a 
continuaci6 a la UNESCO. 

UNESCO va considerar d'elevada utilitat l'anomenat Metode, 
en el seu projecte 4.5 sobre la Hidrologia de Zones Karstiques, 
incloent en el programa Hidrologic Internacional , recomanant-me 
la seva difusi6 a altres organismes lnternacionals afins. 

L'acollida de la International Water Resource Association , la 
Federation Mondiale d 'Organizacions d 'lngenieurs o de la lnter­
nationales Bondenkundliche Gesellschaft als que mes tard es va 
unir el Scientific Commitee on Antartic Research (SCAR) va 
demostrar l'encert de la suggerencia de la UNESCO. 

Pero vosaltres us preguntareu, que pinta el SCAR en tot 
aixo? m'explicare, el 1985 el CSIC ens va encomanar organitzar 
el 1er. Simposi Espanyol d'Estudis Antartics com a pas previ a 
l'el ·laboraci6 del Programa Antartic Espanyol , avui ja conclos. 

Creiem que l'ocasi6 era exel·lent per a investigar la karslifica­
ci6 dels glaciars on la seva evoluci6 es molt mes rapida que per 
exemple en les calisses, facilitant consequentment la compren­
si6 de la seva evoluci6. Aixf iniciavem els nostres primers 
contactes amb SCAR, bastant superficials al principi, pero que 
van patir un important canvi qualitatiu despres d 'assajar amb 
exit el Metode anomenat del gels de Spitsbergen. Sembla ser 
que pels glaciolegs, el coneixement del drenatje subglaciar pot 
ajudar a comprendre millor alguns aspectes no clars del movi­
ment dels glaciars. 

Vista la necessitat d 'estrenyer contactes entre la UIS i el 
SCAR, vam tractar amb el seu President el Dr. Zumberge, la 
conveniencia de que la UIS, tingues un delegat a la UNESCO, 
per6 hi ha un requisit imprescindible per a aixo que la UIS no 
compleix. 

Aquest requisit es el de pertanyer l'ICSU (International Coun­
cil of Scientific Unions) i es a el ICSU on les organitzacions 
cientffiques internacionals dirigeixen llurs questions, on tenen la 
seva «sancta sanctorum» ... i nosaltres som fora .. . encara. 

Comprendrem tot seguit que s'imposava gestionar la nostra 
entrada a l'ICSU, per via d'urgencia. 

Ja, cada Secretari General i President dels 96 principals 
organismes d'ISCU (Unions lnternacionals, Associacions Cientffi­
ques, Comites, Comissions de PaYsos Membres ... etc.) tenen una 
carta de sol ·licitud, acompanyada d'un document de 21 pag. que 
resumeix que es la UIS. Si tenim en compte que necessitem 9 
vols , sembla lfcit una resol·luci6 favorable , el resultat definitiu el 
coneixerem despres de la proxima reuni6 de l'ICSU que sera el 
setembre proxim a Ginebra. 

A pesar de tot, heu de coneixer que ser membre de l'ICSU, 
comporta abonar unes quotes anuals, per a les que existeixen 49 
categories, l'ultima de les quals, la mes economica, costa 
1.000 $/any. Es necessari en consequencia que l'Assemblea es 
pronuncYi sobre el tema, ja que amb gran probabilitat hauriem de 
revisar les quotes anuals del paYssos membres. 

Respecte a completar la difusi6 del projecte PIGEK, entre 
organismes de la UNESCO, afins a la UIS, haig de dir-vos, que 
he para! la mencionada gesti6 al haver constatat , en base a 
aquest tema, una clara rivalitat entre dues comissions cientffi­
ques. Si tenim en compte que la meva traject6ria a la UIS prove 
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nftidament del sf d 'una d 'elles, el continuar les anomenades 
questions generava la possibilitat d'un cisma a l'UIS. 

Estimats col·legues el projecte PIGEK esta pensat per facili­
tar-vos l'acces a pressupostos al poder ser inclosos oficialment a 
l'UNESCO, es consequentment un projecte de l'UIS, no nomes 
d'una comissi6. 

Resumint i concretant, proposo a l'Assemblea que es pronun-
cri sobre la seguent questi6. 

- L'entrada a l'ICSU 
- L'acceptaci6 comportaria: 
• Reconsiderar les quotes d 'inscripci6 dels PaYsos Mem-

bres. 
• Designar un delegat de l'UIS a l'ICSU. 
• Designar un delegat de l'UIS al SCAR. 

Ultim punt aquest del SCAR, en el que em permetreu que 
insisteixi especialment, per les lfnies d'investigaci6 noves, que 
d'aquf es derivaran. 

Finalment, i pera completar la meva intervenci6, vull dir-vos 
que, trencant la tradici6 dels meus dos predecesors, no em 
presentare a la reelecci6 en el lloc de President de l'Uni6. Raons 
n'hi ha moltes, algunes de les quals potser val la pena anome­
nar: 

- Haver cobert l'objectiu fonamental plantejat, com es el de 
pertanyer a la Categoria B d'UNESCO. 

- El de no disposar de cap subvenci6 per desenvolupar les 
gestions. 

- El considerar que la UIS va sent ja un organisme amb forc;:a 
creixent necesitant un bon administrador per treure el 
maxim partit de la Categoria B, i una agil renovaci6 de 
carrecs on la capacitat de treball estigui per sobre del 
prestigi. 

- L'analisi historica, que diu que els tres primers presidents, 
hem estat de la vella Europa i llatins, el Prof. Geze de 
Franc;:a, el Dr. Cigna d'ltalia, i l'espanyol que us parla, el 
que es pregunta, es que no hi ha altres continents altres 
paYssos, altres indosincracies ... altres persones?, no volem 
que la UIS sigui gran?, que pot ser no hi ha karst a tot el 
m6n? Si es aixf, posem les condicions objectives per que 
participin en la nostra problematica. 

A pesar de tot, per ser sincers amb vosaltres, he de dir-vos 
que hi ha una motivaci6 que te gran forc;:a, dins meu, i es 
treballar per a desentranyar les lleis que governen la genesi del 
karst, contrastar el metode de predicci6 en les mes diverses 
litologies, en altres roques karstiques diferents de les calisses i 
sobre tot , investigar l'evoluci6 rapida del karst en el gels artics i 
antartics. 

No us sembla que seria un mal president si tractes d'ocupar­
me de tantes coses a la vegada? 

Moltes gracies. 

Dr. Alfonso Eraso 

Castellano 

Excelentfsimas Autoridades, Delegados de pafses miembros, 
Senoras y Sef\ores, queridos colegas: en primer lugar, quiero dar 
la bienvenida a todos los asistentes, a quienes deseo que su 
estancia entre nosotros sea agradable en su forma y fructffera en 
su contenido donde el analisis de las comunicaciones recibidas 
hacen prever unos interesantes debates de los que muy bien 
pudieran derivarse avances tanto en el conocimiento del karst 
como de las tecnicas que facilitan su acceso. 

El hecho de que todos nosotros podamos estar reunidos aquf 
y ahora, no es otra cosa que el fruto de la callada, cuando no 



ingrata labor del Comite Organizador, cuyos componentes cono­
cen mejor que nadie la suerte de dificultades de toda indole que 
ha sido necesario superar para que todos nosotros nos encontre­
mos precisamente aqui y ahora. Para ellos, el Comite Organiza­
dor, vaya por delante la expresion publica de mi mayor agradeci­
miento. 

Desde 1981 en la Universidad de Western Kentucky en 
U.S.A. donde fui elegido Presidente de la UIS por vuestros 
delegados, me fije como objetivo prioritario en las gestiones a 
realizar el conseguir el cambio de estatus en la UNESCO y lograr 
la categoria B en el rango de las Organizaciones no Guberna­
mentales (NGO's) lo que nos permitiria participar en los progra­
mas de investigacion aceptados por dicho organismo y consi­
guientemente tener acceso a presupuestos. Ahora es el momen­
to de presentaros el balance de mi gestion, donde como vereis , 
al lado de importantes logros, hay tambien gestiones infructuo­
sas. 

La inclusion del complejo de cavidades mas grandes del 
mundo, MAMOUTHFLINT Caves, dentro de la World Heritage 
List de Unesco, patrimonio natural de la humanidad, fue el 
primer logro en el que participamos haciendose realidad a 
comienzos de 1982. 

Del estudio de la numerosa documentacion anterior solicitan­
do a UNESCO el ascenso a Categoria B de nuestra Union, 
insistentemente presentada por mi antecesor el Dr. Arrigo Cigna, 
creimos interpretar que, el motivo de las reiteradas negativas de 
UNESCO, era de indole politica, ya que cubriamos todos los 
requisitos tecnicos y cualificaciones requeridas. 

Al presentar al Director General de la UNESCO el balance de 
actividades y proyectos al final del ejercicio de 1982, le hice ver 
que estabamos abiertos a cualquier sugerencia para desblo­
quear nuestro ascenso, que nuestro organismo tenia capacidad 
y vocacion de militar en la Categoria B, pero que para ello 
precisabamos orientaciones concretas sobre el camino a se­
guir. 

Los resultados no se hicieron esperar. A vuelta de correo, via 
telex y tras varios enlaces telef6nicos con el Prof. Armerding, 
adjunto al Director General, se nos indic6 que la UIS tenia que 
realizar una declaracion de principios sobre el «apartheid». 

c;omo la respuesta debia obrar en poder de UNESCO lo mas 
tarde a finales de Mayo de 1986, el Consejo Directivo de la UIS, 
reunido en Trieste unos dias antes notific6 a dicho organismo 
que: 

-La UIS se declara contraria al apartheid. 
El resultado fue que UNESCO nos concedia la Categoria B el 

23 de Agosto de 1983. 
Otra linea de gesti6n que hemos desarrollado consiste en 

potenciar las alternativas encaminadas a facilitar el acceso a la 
UIS a paises de otros continente, especialmente Africa, Asia y 
America. 

Asi la creacion de la Federaci6n Indonesia de Espeleologia y 
la Federaci6n de America Latina y del Caribe, FEALC, organismo 
este ultimo del que me honro en ser miembro fundador, son 
realidades ya desde 1983, y a mi juicio deben impartir a la UIS la 
necesaria descentralizaci6n y universalidad a la que nos hemos 
hecho acreedores tras dos decadas de existencia. 

En Africa el plan previsto planificado en dos escalones, el 
primero hacia los paises de la Liga Arabe, a la que teniamos 
acceso directo mediante nuestro delegado en Tunez, y a conti­
nuaci6n proyectarnos sobre la Union de Paises Africanos, y 
cubrir asi Africa negra, no ha podido, por el momento, dar los 
frutos esperados, y en este sentido agradecere una breve 
intervenci6n del Sr. Gattas, delegado de Tunez, para que 
informe a la Asamblea del estado actual de la cuestion. 

No obstante, senalare a la Asamblea que el plan Africano se 
iniciaba con la imparticion en la Universidad de Bizerta, por 
especialistas de la UIS, de un curso de postgrado sobre karst, 
cuyo programa se confeccion6 en base a la mayoritaria aporta­
cion de especialistas de la Comisi6n Internacional de Denuda-

cion del karst, a quienes quiero expresar desde aqui mi agrade- · 
cimiento por su inestimable colaboracion . 

Al estar integrados con Categoria B en UNESCO para 
desarrollar al maximo esta nueva opcion, debiamos redactar 
nuestro propio programa de investigacion. Por ello, redactamos 
el proyecto del mismo (PIGEK) «Programa Internacional sobre la 
Genesis y Evolucion del Karst», que distribuimos a cada pais 
miembro, comisiones, departamentos y consejo directivo, solici­
tando en cada caso opinion sobre su contenido y colaboracion, 
mientras notificabamos a UNESCO el inicio de dicha gestion. 

Ante el resultado de la misma, UNESCO estuvo conforme con 
el proyecto, ya que a su juicio el eco despertado expresaba 
suficiente interes en el tema. No obstante recomendaban son­
dear a continuacion la opinion de organizaciones no guberna­
mentales afines a la UIS, antes de dar luz verde al proyecto. Esto 
ocurria en otono de 1983. 

Unos dias mas tarde, realizando unos trabajos en el Comple­
jo-Hundidero-Gato me despene en la cavidad , sufriendo fracturas 
multiples en el torax y aunque pude salir por mi pie, aparecio 
despues una seria lesi6n de columna vertebral que me mantuvo 
inmovil varios meses, y cuya rehabilitaci6n definitiva no termino 
hasta el verano de 1985 donde me probe con exito en el artico. 

Esta circunstancia, deterioro notablemente la dinamica de las 
gestiones en curso, de las que quede apartado practicamente 
durante un ano. 

Durante ese periodo en dique seco, la ocasion era unica para 
ordenar las ideas y expresar las que queden claras, terminando 
de redactar y poner a punto el «Metodo de Prediccion de las 
Direcciones de Drenaje en el Karst» , del que pense podria 
potenciar el proyecto PIGEK al constituir una de las herramientas 
de prediccion, genuina del karst , que dicho proyecto recomenda­
ba desarrollar entre otras muchas sugerencias, iniciando su 
difusi6n ya en 1985 entre los delegados de la UIS y a continua­
cion en UNESCO. 

UNESCO considero de elevada utilidad dicho Metodo, en su 
proyecto 4.5 sobre la Hidrologia de Zonas Karsticas, incluido eri 
el programa Hidrologico Internacional, recomendandome su difu­
sion en otros organismos internacionales afines. 
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La acogida de la International Water Resources Association, 
la Federation Mondiale d 'Organisations d 'lngenieurs o de la 
lnternationales Bondenkundliche Gesellschaft a los que mas 
tarde se uni6 el Scientific Committee on Antartic Research 
(SCAR) demostr6 lo atinado de la sugerencia de UNESCO. 

Pero vosotros os preguntareis 6que pinta el SCAR en todo 
esto?, me explicare en 1985 el CSIC nos encomendo organizar el 
1er. Simposium espanol de estudios antarticos como paso previo 
a la elaboracion del Programa Antartico Espanol, hoy ya conclui­
do. 

Creimos que la ocasion era excelente para investigar la 
karstificacion de los glaciares donde su evoluci6n es mucho mas 
rapida que por ejemplo en las calizas, facilitando por consiguien­
te la comprensi6n de su evolucion. Asi iniciamos nuestros 
primeros contactos en SCAR, bastante superficiales al principio, 
pero que sufrieron un importante cambio cualitativo despues de 
ensayar con exito el Metodo citado en los hielos de Spitsbergen. 
Parece ser que para los glaciologos, el conocimiento del drenaje 
subglaciar puede ayudar a comprender mejor algunos aspectos 
no claros del movimiento de los glaciares. 

Vista la necesidad de estrechar contactos entre la UIS y el 
SCAR, tratamos con su Presidente el Dr. Zumberge, la conve­
niencia de que la UIS, tuviera un delegado en el SCAR, al igual 
que otras Uniones lnternacionales de UNESCO. Sin embargo, 
hay un requisito imprescindible para ello que la UIS no cum­
pie. 

Ese requisito es pertenecer al ICSU (International Council of 
Scientific Unions) y es en el ICSU donde las organizaciones 
cientificas internacionales dirigen sus cuestiones, donde tienen 
su «sancta sanctorum» ... y nosotros estamos afuera ... todavia. 



Comprendereis enseguida que se imponia gestionar nuestra 
entrada en el ICSU, por via de urgencia. 

Ya, cada Secretario General y Presidente de los 96 principa­
les organismos miembros de ICSU (Uniones lnternacionales, 
Asociaciones Cientificas, Comites, Comisiones a Pafses miem­
bros ... etc) tienen una carta de solicitud , acompariada de un 
documento de 21 pag. que resume que es la UIS. Si tenemos en 
cuenta que precisamos 9 votos, parece licito esperar una 
resolucion favorable , cuyo resultado definitivo lo conoceremos 
despues de la proxima reunion del ICSU que ocurrira en Sep­
tiembre proximo en Ginebra. 

Sin embargo, debereis conocer que ser miembro del ICSU, 
conlleva abonar unas cuotas anuales, para las que existen 49 
categorias, la ultima de las cuales, la mas economica, cuesta 
1.000 $/ario. Es necesario en consecuencia que la asamblea se 
pronuncie sobre ello, ya que con gran probabilidad deberiamos 
revisar las cuotas anuales de los paises miembros. 

Con respecto a completar la difusion del proyecto PIGEK, 
entre organismos de UNESCO, afines a la UIS, debo deciros que 
he paralizado dicha gestion al haber constatado, en base a ese 
tema, una clara rivalidad entre dos comisiones cientificas. Si 
tenemos en cuenta que mi trayectoria en la UIS proviene 
nitidamente del seno de una de ellas, el continuar dichas 
gestiones generaba la posibilidad de un cisma en la UIS. 

Queridos colegas el proyecto PIGEK esta pensado en facili­
tarnos acceso a presupuestos al poder ser incluidos oficialmente 
en UNESCO, es por consiguiente un proyecto de la UIS, no de 
una comision solo. 

Resumiendo y concretando, propongo a la Asamblea que se 
pronuncie sobre la siguiente cuestion: 

- la entrada en el ICSU 
cuya aceptacion conllevarfa 

• reconsiderar las cuotas de inscripcion de los Paises Miem-
bros. 

• designar un delegado de UIS en el ICSU. 
• designar un delegado de UIS en el SCAR. 

Ultimo punto este del SCAR, en el que me permitireis que 
insista especialmente, por las lineas de investigacion nuevas, 
que de aqui se van a derivar. 

Finalmente, y para completar mi intervencion, quiero deciros 
que, rompiendo la tradicion de mis dos predecesores, no me voy 
a presentar a la reeleccion en el puesto de Presidente de la 
Union. Razones hay muchas, algunas de las cuales quizas valga 
la pena de citar: 

- el haber cubierto el objetivo fundamental planteado, como 
es el pertenecer a la Categoria 8 de UNESCO. 

- el no disponer de subvencion alguna para desarrollar las 
gestiones. 

- el considerar que las UIS va siendo ya un organismo con 
fuerza creciente necesitando un buen administrador para 
sacar el maximo partido de dicha Categoria 8, y una agil 
renovacion de cargos donde la capacidad de trabajo prime 
sobre el prestigio. 

- El analisis historico, que dice que los tres primeros presi­
dentes, hemos sido de la vieja europa y latinos, el Prof. 
Geze de Francia, el Dr. Cigna de Italia y el espariol que os 
habla, el cual se pregunta les que no hay otros continen­
tes, otros paises, otras indiosincrasias ... otras personas? 
lno queremos que la UIS sea grande? lacaso no hay karst 
por todo el ancho mundo? Si es asf, pongamos las 
condiciones objetivas para que participen en nuestra pro­
blematica. 

Sin embargo, para ser sincero con vosotros, debo deciros 
que hay una motivacion que tiene gran fuerza, dentro de mi, y es 
trabajar para desentrariar las leyes que gobiernan la genesis del 
karst, contrastar el metodo de predicion en las mas diversas 
litologias, en otras rocas karsticas diferentes de la caliza y sobre 

todo, investigar la evolucion rapida del karst en los hielos articos 
y antarticos. 

i,NO os parece que serfa un mal presidente si tratara de 
ocuparme de tantas cosas a la vez. 

Muchas gracias 

Dr. Adolfo Eraso 

English 

Most excellent authorities, member country delegates, ladies 
and gentlemen, dear colleagues: first , I wellcome all the 
assistents, and I wish that your presence between us was 
pleasant in their form and fructiferous its contents where the 
communication analysis received make foresee some interesting 
debates which could become advances not only in the karst 
knowledge but in the technics that facilitate their access. 

The fact that all of us are reunited here and now, is the fruit 
of the silent and ungrateful task of the Organizer Committee, 
whose components know more than anyone the all kind of 
difficulties that have been necessary to surpass for all of us 
could be precisely here and now. For them, The Organizer 
Committee, the public expression of my great gratitude. 

Since 1981 at the Western Kentucky University, U.S.A., where 
I was elected UIS president by your delegates, I promised mysell 
as a priority objective in the actions to realize, to obtain the 
status change in the UNESCO and to reach the 8 category in 
the Not Governmental Organization class (NGO's) what could let 
us participate in the investigation programs accepted by this 
organism and, so, to acced to the budget. Now is the moment of 
giving you the result of my work, where you will see, near 
important gains, unsuccessful action. 

The inclusion of the greatest cavity complex in the world, 
MAMOUTH-FLINT Caves, in the Unesco World Heritage List, 
Humanity Natural Patrimony, was the first gain in which we took 
part , became really at 1982. 

From the study of the numerous aforementioned documenta­
tion, soliciting to UNESCO the 8 class to our union, insistently 
presented by my antecessor Dr. Arrigo Cigna, we thoughf that 
the motive of the repeated negation from the UNESCO was of 
politic nature, because we covered all the technic requisites and 
required qualyfications. 

When we presented to the UNESCO General Director the 
activity and project results, at the end of 1982 exercice, he 
realized that we were open to every suggestion to unfreeze our 
promotion , that our organism was capable and has vocation of 
beeing in 8 class, but to gain that we needed concret orienta­
tions about the way to follow. 

We didn't wait for the results . Delivery mail, by telex and after 
some telephonic conversations with Prof. Armerding, General 
Director adjunct, they told us that the UIS had to make a 
principle declaration about the apartheid. 

As the answer had to be at Uesco's hands before the end of 
May, 1986., the UIS Directive Council, reunied at Trieste several 
days before notified to this organism that: 

- The UIS declared that was opposed to the apartheid. 
The result was that UNESCO gave us the 8 class on August 

the 23rd. 1983. 
Another task that we have developped, consist on potence 

the alternatives directed to make easy the access of the UIS to 
countries of other continents , specially Africa, Asia and Ameri­
ca. 

In this way the creation of the Indonesian speleology Federa­
tion and Latin America and Caribean Federation, FEALC, organ­
ism that I am glad to be a founder member, are realities since 
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1983, and I think they must impart to the UIS the necessary 
descentralization and universality to which we are the creditors 
after two years of existence. 

In Africa the foreseen planified plan in two steps, the first one 
to the Arabian League Countries, to which we had a direct 
access by our delegate in Tunis , and then to project ourselfs to 
the African Countries Union, covering all the black Africa, hasn't 
given, to that moment, the hoped fruits, and according to that I 
will thank a brief speech to Mr. Gattas, delegate at Tunis , to 
inform the Assembly about the actual condition of this ques­
tion. 

Nevertheless , I will remark that the Africanean plan began 
with the impartition at the Bizerta University, by UIS specialists, 
of a postgrade course about karst, whose program was made in 
order to the most contribution from the specialists of Internation­
al Commission of Karst Denudation , to whom I want to express 
my gratitude for their inestimable colaboration. 

As we are integrated with B Class at UNESCO, to develop to 
the maximum this new option , we would have to redact our own 
investigation program. So, we are redacting the project of it 
(PIGEK) «Programa Internacional sabre la Genesis y Evoluci6n 
del karst», that we are delivering to every coutry member, 
comissions, departments, asking in every case for opinion about 
its content and colaboration , while we told to the UNESCO, the 
beginings of this action . 

In front to the result , UNESCO agreed with the project, 
because, depending on their point of view, the awaken interest 
expressed sufficiently interest about this theme. But They 
recomended to probe the not governmental Organizers opinion 
near to the UIS, before going up with the project. That occurred 
in the autumn of 1983. 

Some days later, making some works in the Complejo­
Hundidero-Gato I fell into a cavity, suffering some fractures in the 
thorax and although I could go out by myself, it appeard a 
serious wound that manteined me immobile some months, and 
whose definitive rehabilitation didn 't finish until the summer of 
1985 when I probed myself in the Artie successfully. 

These circumstances, damaged notably the dynamic of the 
actions in course, from which I rest out during practically one 
year. 

During this period of inactivity, the occasion was unique to 
make order the thoughts and to exprees those which were more 
clear, redacting and perfecting the «Metodo de Predicci6n de las 
Direcciones de Drenaje en el Karst», That I thought it could 
potence the PIGEK project cause of the construction of one of 
the prediction tools, Karst genuine, that this project recomended 
to develope among some more suggerences, begining its diffu­
sion in 1985 between the UIS delegates and then to the 
UNESCO. 

Unesco considered this method of great utility, in the project 
4.5. about the Karst Zones Hydrology, included in the Internation­
al Hydrologic program, and they recomended me the diffusion to 
other related International Organisms. 

The acceptance of the International Water Resources Associ­
ation , the Federation Mondiale d 'Organisations d'lngenieurs or of 
the lnternationales Bondenkundliche Gesellschaft to which was 
allied later the Scientific Committee on Antartic Research 
(SCAR), show the right of the UNESCO suggerence. 

But you will be questioned, which is the importance of the 
SCAR there? I will answer you, in 1985 the CSIC demanded us to 
organize the 1st Spanish Symposium of antartic studies as a first 
step to the elaboration of the Spanish Antartic Program, finished 
yet. 

We thougt that the occasion was excellent to investigate the 
Glaciars Karstification where its evolution is more quick that in 
the calcareous, making easy, so, the understanding of its 
superficially at first, but they change qualitativelly after trying 
successfully the aforementioned method in the Spitsbergen 
glaciar. 

It seems that for glaciaters, the knowledge of the subglaciar 
drainage can help to understand better some aspects, not clear, 
of the Glaciar moving. 

In front of the necessity to narrow contacts between UIS and 
SCAR, we treated with the President Dr. Zumberge, the confor­
mity that the UIS, had a delegate in the SCAR as in other 
International Unions of UNESCO. Nevertheless, there is a requi­
site very important that the UIS doesn't acomplish . 

This requisite is to belong to the ICSU (International Council 
of Scientific Unions) and it is in the ICSU where the scientific 
international organizations command their questions, where they 
have their «sancta sanctorum» ... and we are out ... still. 

You will understand immediately that it was important to ask 
for our entry in the ICSU, urgently. 

Now, every General Secretary and President of the 96 more 
important organisms members of the ICSU (International Unions, 
Scientific Associations, Committees, and so on) have a demand 
letter, with a document of 21 pages, that resums what is the UIS. 
As we only need 9 votes, it seems easy to expect advantageous 
resolution, whose definitive solution we will know after the next 
ICSU reunion that will happen next September in Geneva. 

But you must know that to be member of the ICSU, produces 
to pay anual shares. There are 49 kinds of shares, the last one, 
the most economic one, costs 1000 $/year. So, it is necessary 
that the Assembly votes that, because, probably, we had to 
revise the anual shares of member countries. 

About to complet the diffusion of the PIGEK project, among 
organisms of the UNESCO, near to the UIS, I must say you that I 
have stopped this action when I have seen, in order to this work, 
a clear rivalry between two scientific commissions. If we point up 
that my way in the UIS come from one of those two commis­
sions, to continue these actions could produce a discord in the 
UIS. 

Dear colleagues, the PIGEK project has been thought to 
facilitate the access to budget when we were included officially 
at the UNESCO, so it is a UIS project, not of one commission 
only. 

Finishing and concreating, I propose to the Assembly to 
decide on the next question: 

- the ICSU entry: 
• review the inscription quotes of member countries 
• to design an UIS delegate to the ICSU 
• to design an UIS delegate to the SCAR 

You will let me insist in this last point of the SCAR, cause to 
the new investigation lines, that will be conduct. 

Fineally, and to complete my speeches, I want to say you 
that , breaking with the tradition of my antecesors ... I will not be 
presented to the reelection to the UIS Presidence. I have some 
reasons, some of them must be noun: 

- to have acomplished the prime work, to become member 
of B class 

- not dispose any subvention to develope our actions. 
- to consider that the UIS is an organism with great force 

needs a good preperator to take care of this new class, 
and a good renovation where work capacity was more 
important than the prestige. 

- the historic analysis, they say that the three first Presidents 
have been from the old Europe, Prof. Geze from France, 
Dr. Cigna from Italy, and the Spanish that is talking to you, 
that he questiones himself, is no other continents , other 
countries , other idiosyncrasy ... , other, person? Don 't we 
want that the the UIS was big? lsn 't karst all over the 
world? If that is correct we must put the best conditions for 
that they participate in our problems. 

Nevertheless, to be sincere with you, I must say you that 
there is a reason that has a great force, inside me, and is to work 
to find the laws that command the karst genesis, to compare the 
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prediction method in the nost different lithologies, in other karstic 
rocks different to the calcareous, and the most important, to 
investigate the quick evolution of karst in artic and antartic ices. 

Don 't you think I would be a bad president if I tried to do 
such a lot of things? 

Thank you very much. 

Dr. Adolfo Eraso 

Fran~ais 

Excellentissimes autorites, delegues des pays membres, Ma­
dames et Messieurs, Cheres collegues: d 'abord, je veux donner 
la bienvenue a tous les assistants, et leur desirer que son sejour 
entre nous soit agreable dans sa forme et fructifere dans son 
contenu, ou !'analyse des communications rec;;ues font prevoir 
des interessants debats d 'ou l'on pourrait tres bien deriver des 
advancements dans le connaissement du Karst autant que dans 
les techniques qui procurent son acces. 

Le fait que tous nous pouvons etre reunis ici et a present 
n'est pas autre chose que le fruit de le silencieux sinon ingrat 
travail du Commite Organisateur, les composants duquel 
connaissent mieux que personne la sorte de difficultees de 
toutte nature qu'il a fut surmonter pour que tous nous nous 
trouvons, precisement ici et au present. Pour eux, le Commite 
Organisateur, va en avance la publique expression de mon plus 
grand agreement. 

Des 1981 a l'universite de Western Kentucky a U.S.A. ou j'ais 
ete elu President de la U.I.S. par votres delegues, je me suis fixe 
l'objetif prioritaire des gestio!1s a realiser, l'atteindre le change 
du status a la UNESCO et atteindre aussi la categorie B au rang 
des Organisations non Gouvernamentalles (NGO's), qui allait 
nous permettre de participer aux programmes d 'investigation 
acceptes par cet organisme et en consequence l'avoir acces aux 
bugets. C'est maintenant le moment de vous presenter le 
balancement de ma gestion, ou comme vous verrez, au cotte 
des importants gains, ii y a aussi des infructueuses demar­
ches. 

L'inclusion du complexe de cavites les plus grandes du 
monde, Mamouthflint Caves, dedans le World Heritage List de la 
UNESCO, patrimoine-naturel de l'humanite, fut le premier gain 
dans lequel nous avons participe, fait vraie le commencement de 
1982. 

De l'etude de la nombreuse documentation anterieure en 
sollicitant a la UNESCO l'avancement a categorie B de notre 
union, insistantement presente par mon predecesseur le Dr. 
Arrigo Cigna, nous avons pense que le motif des reiteres 
negatifs de la UNESCO, c 'etait de caractere politique, parce que 
nous ne couvrions pas les formalitees techniques et les qualifica­
tions necessaires. 

Quand je presentais au Directeur General de la UNESCO le 
balancement des activites et projets a la fin de !'exercise du 
1982, je lui remarquais que nous etions ouverts a n'importe 
quelle suggerence pour debloquer notre avancement, que notre 
organisme avait la capacite et vocation de militer a la Categorie 
B, mais que pour cela nous avions besoin d'orientations concre­
tes sur le chemin a suivre. 

Les resultes ne se faisaient pas attendre. Par telex et apres 
plusieurs connexions telephoniques avec le Proffesseur Armer­
dig, adjoint au Directeur General, ou nous a indique que la UIS 
devait realiser une declaration de principes sour !'«apartheid». 

Etant donne que la reponse se trouvait entre les mains de la 
UNESCO le plus tard au but de Mai de 1986, le conseil dirigeant 
de la UIS, reunit a Trieste quelques jours avant notifiait a cet 
organisme que: 

- la UIS se declarait contraire a !'apartheid . 
Le resulte , que la UNESCO nous concedait la categorie B le 

23 d 'AoGt de 1983. 
Une autre ligne de gestion que nous avons developpe, 

consiste a potentier les alternatives dirigees a faciliter l'acces a 
la UIS a des pays d 'autres continents, specialement l'Afrique, 
Asie et Amerique. 

Comme c;;a, la creation de la Federation lndonesie de Speleo­
logie et la Federation de l'Amerique Latin et du Carafbe, FEALC; 
organisme ce dernier duquel je m'honore d'etre membre fonda-

. teur, sont des realites des 1983, et a mon avis doivent donner a 
la UIS la necessaire decentralisation et universalite a laquelle 
nous nous avons faites dignes apres deux decades d'existan­
ce. 

A l'Afrique le plan prevu en deux degres, le premier vers les 
pays de la Ligue Arabe a laquelle nous y avons acces directe a 
travers de notre delegue en Tunis , et nous projeter apres sur la 
union des Pays Africains, et coubrir ainsi l'Afrique noire, n'a pas 
pu jusqu'a ce moment donner le resulte qu 'on attendait, et de 
cette fac;;on je reconnaitrais une tres breve intervention de Mr. 
Gattas, delegue en Tunis, pour qu'il informe l'Assemblee de 
l'etat actuel de cette question . 

Non obstant , je vais signaler a l'Assemblee que le plan 
Africaine commenc;;ait avec la realisation a l'Universite de Bizerta 
par specialistes de la UIS, d 'un cours de post-gradue sur Karst: 
le programme duquel se confectiona avec l'apportation en plus 
part des specialistes de la Commission International de Denuda­
tion du Karst, a qui je veux reconnaftre mon apreemeur par sa 
inestimable collaboration . 

Comme nous sommes integres dans la Categorie B a UNES­
CO, pour developper jusqu'au maxime cette nouvelle option, 
nous devions redacter notre propre programme d 'investigation. 
C'est pour c;;a que nos redactions le projet (PIGEK) «Programa 
Internacional sobre la Genesis y Evoluci6n del Karst», que nous 
avons distribue a chaque pays membre, commissions, departe­
ments et conseil directif, en solicitant en chaque cas !'opinion sur 
son contenu et collaboration, autant que nous notiffions a la 
UNESCO le commencement de la gestion. 

Devant le resultat de ce-ci , la UNESCO a ete d'accord avec 
le projet , puisque a son avis l'interet montre expressait l'interet 
sur le theme. Non obsatant ils recommandaient de faire un 
sondage de !'opinion des organitzateurs non-gouvernementals 
affins a la UIS avant commencer le projet. <;:a avait lieu l'Autom­
ne de 1983. 

Plusieurs jours apres, en faisant des travaux au Complexe 
Hundidero-Gato, je me suis precipite dans une cavite , en souf­
frant plusieurs fractures multiples au thorax et malgre que j'ai pu 
en sortire tot seul , ii a apparu apres une serieuse lesion de 
colonne vertebrale qui m'a immovilise pendant plusieurs mois et 
de laquelle la rehabilitation definitive n'a pas fini jusqu'a l'ete de 
1985 ou je me suis mis a l'epreuve avec succes a l'Arctique. 

Cette circonstance a beaucoup deteriore la dinamique des 
gestions commencees desqueles je restait ecarte pratiquement 
pendant une annee. 

Pendant cette periode inactive , !'occasion etait unique pour 
ordonner les idees et exprimer celles qui sont claires, en finisant 
le texte et metant au point le «Metodo de credicci6n de las 
Direcciones de Drenaje en el Karst», dont j 'ai pense que pouvais 
potentier le projet PIGEK pour constituer un des outils de 
prediction , legitime du karst , que le nomme projet recommandait 
developper d'entre plusieurs autres suggerances, commenc;;ant 
deja sa diffusion en 1985 entre les delegues de la UIS et apres a 
la UNESCO. 
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UNESCO considera tres utile ce Methode, dans son projet 
4.5. sur la Hydrologie de Zones Karstiques enclues au program­
me Hydrologique International , on me recommandait sa diffusion 
dans d'autres organismes internationals affins . 

L'accueil de la International Water Resources Association la 
Federation Mondiale d 'Organisations d'lngenieurs ou de la Inter· 



nationale Bondenkundliche Gesellschaft auxquels s'ajoint plus 
tard le Scientific Commite ou l'Antartic Research (SCAR) a 
demontre que la suggerence de la UNESCO etait adroite. 

Mais vous vous demandez, qu 'est-ce qu 'il fait SCAR dans 
tout cela? je vais m'expliquer, en 1985 le CSIC nous a charge 
d 'organiser le 1 er. Symposium Espagnol d 'etudes antarctiques 
comme un passage prealable a l'ellaboration du Programme 
Antarctique Espagnol , aujourd 'hui deja conclus. 

Nous croyons que !'occasion etait excellente pour investiguer 
la karstification des glaciers, ou son evolution est beacoup plus 
rapide que par example celle des calcaires , en facilitant pour 
tant la comprension de son evolution . C'est comme c;:a que nous 
avons entame nos premiers contacts du SCAR, superficiels au 
comencement, mais qui ont suffert un important change cualitatif 
apres avoir essaye avec succes le Methode deja dit aux glaces 
de Spitsbergen. II paraTt que pour les glaceologues la connaTs­
sance du drainage subglacier peut aTder a mieux comprendre 
quelques aspects pas claires du mouvement des glaciers. 

En egard a la necessite d 'etrecir contacts entre la UIS et le 
SCAR, nous avons traite avec son president, le Dr. Zumberge, la 
convenance de que la UIS ait un delegue au SCAR, a l'egal des 
autres Unions lnternationaux de UNESCO. Malgre tout , ii n'y a 
qu 'une indispensable condition que la UIS n'accomple pas. 

Cette condition c'est d 'appartenir a la ICSU (International 
·council of Scientific Unions), et c 'est au ICSU ou les organisa­
tions scientifiques internationales adressent ses questions, ou ils 
ont sa «Sancta Sanctorum», et nous sommes dehors .. . encore. 

Vous comprendrez tout de suite qu 'il etait urgent de gestio­
ner notre entree a la ICSU. 

Chaque Secretaire General et President des 96 principaux 
organismes membres de la ICSU (Unions lnternationales, Asso­
ciations Scientifiques , Commites, Commissions a Pays Mem­
bres ... etc) ont une lettre de petition , accompagnee d 'un docu­
ment de 21 pays qui resume qu 'est-ce que c 'est la UIS. Si nous 
tennons compte de preciser 9 voix, ii est probablement licite 
d 'atteindre une resolution favorable, le resulte definitif de laquelle 
nous connaTtrons apres la prochaTne reunion de la ICSU, qui'aura 
lieu le proche mois de Septembre a Geneve. 

Malgre c;:a, vous deviez savoir que etre membre de la ICSU 
suppose de verser des quote-part annuelles, ii y en a 49 
categories, la derniere des quelles, la plus economique, c;:a conte 
1.000 $/annee. C'est necessaire en consequence que l'assem­
blee se pronnonce sur ce-ci , parce-que probablement nous 
devrons reviser la quote-part annuelle des pays membres. 

Par rapport a completer le diffusion du projet PIGEK entre 
des organismes de la UNESCO affins a la UIS, je dois vous dire 
que j 'ai paralyse la gestion a l'avoir constate, en base a ce sujet, 
une claire rivalite entre deux commissions scientifiques. Si nous 
considerons que ma trajectorie a la UIS provient nettment du 

sein d 'une d 'elles, continuer ceux gestions engendrait la possibi­
lite d 'un schisme dedans la UIS. 

Cheres collegues, le projet PIGEK est pense pour nous 
faciliter l'acces a budgets pour etre enclus officiellement a la 
UNESCO, c 'est pour tant un projet de la UIS, pas d 'une 
commission seule. 

En resumant et concretant, je propose a l'Assemblee de se 
prononcer sur la suivante question : 

- L'entree a la ICSU, !'acceptation de laquelle supposerait: 

- Designer un delegue de la UIS a la ICSU. 
- Designer un delegue de la UIS au SCAR. 

J'insiste specialement au dernier point du SCAR pour les 
nouvelles lignes d 'investigation qui s'en deriveront. 

A la fin, et pour completrema intervention , je veux voux dire 
que, changeant la tradition de mes deux predecesseurs, je ne 
vais pas me presenter a la reelection au poste de President de la 
Union. II y a beaucoup de raisons, quelques des queles c 'est la 
peine peut etre de citer: 

- L'avoir couvert l'objectif fondamental etablit, comme l'ap­
partenir a la categorie B de la UNESCO. 

- Le ne disposer pas d 'une subvention pour developper les 
gestions. 

- Le considerer que la UIS est deja un organisme avec force 
croissant, ayant besoin d 'un bon administrateur pour lui 
tirer parti de la Categorie B et une agile renovation des 
charges ou la capacite de travail soit plus importante que 
le prestige. 

- L'analyse historique, que dise que les trois premiers presi­
dents nous avons ete de la vieille Europe et latins, le Prof. 
Geze de la France, le Dr. Cigna de l'ltalie et l'espagnol qui 
vous parle et se demande -est-ce qu 'il n'y a pas d 'autres 
continents , pays, idyiosincrasies .. . autres personnes? Est­
ee que nous ne voulons pas que la UIS soit grande? Est-ce 
qu'il n'y a pas du karst ailleurs? Si c 'est comme c;:a, ii taut 
mettre les conditions objectives pour qu 'ils participent 
dans notre problematique. 

Cepedant, pour etre sincere avec vous, je dois vous 
dire qu 'il y a une motivation qui a beaucoup de force 
dedans moi, et c 'est celle de travailler, pour approfondir 
les lois qui gouvernent la genese du karst , contrastele 
methode de prediction aux plus varies litologies, investi­
guer la rapide evolution du Karst aux glaces arctiques et 
antarctiques. 

Vous ne trouvez pas que je serais un mauvais presi­
dent si je voulais m'occuper de si choses au meme temps? 

Dr. Adolfo Eraso 

EXPOSICIONS DIVERSE$ / EXPOSICIONES DIVERSAS / DIVERSE EXPOSURES / EXPOSITIONS 
DIVERSE$ 

Fotografica / Fotografica / Photographic / Photographique 

«Exploraci6n visual» 
Sebastia Macia Estanyol (Barcelona) 
10 obres / 10 obras 

Espeleo Club de Gracia 
Barcelona 
22 fotografies / 22 fotograffas 
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«Fotografies Brasil» 
Clayton F. Lino y Jose Ayrton Labegallini 
Brasil 
20 fotografies i poster «Grutas de Bahia» / 20 fotograffas y poster 
«Grutas da Bahia» 

«Fotograffas Hungrfa» 
Autores diversos 
(Hungrfa) 
39 fotografies blanc/negre i 7 en color / 39 fotograffas blanco/ 
negro y 7 en color 



Treballs / Trabajos / Works / Trava x 

«Karst of Sicily Italy» 
Paolo Madonia y Marcello Panzica La Manna 
Associazioni naturalistica Nisida» 
Grupo Speleologico CAT. 
Palermo (Italia) 
Pia geologic de Sicflia i 14 fotografies / Plano geol6gico de Sicilia 
y 14 fotograffas 
En angles / En ingles 

«Distribuci6n Geografica de los murcielagos cavernicolas del NE 
lberico» 
Alexandre Carol y Francese X. Samarra 
Barcelona 
En castella / En castellano 

«Safety of Cow's tails» 
Rudy J. Scheffer y Anne Terpstra 
Speleo Nederland 
Holanda 
En angles / En ingles 

«Cavidades de Tenerife» 
«Federaci6n Canaria de Espeleologia» 
Tenerife (Espana) 
5 topografies i 9 fotografies / 5 topograffas y 9 fotograffas 
En castella / En castellano 

«Aproximaci6n ecol6gica de la util izaci6n de cavernas para fines 
turisticos (ejemplo gruta Rei do Mato)» 
Siete Lagos Minas Gerais (Brasil) 
3 fotografies i topografies / 3 fotograffas y topograffas 

«Underground Wilderness Can the concept Work?» 
Dr. George Huppert y Betty Wheeler 
U.S.A. 
2 fotografies i tulles explicatives / 2 fotografias y hojas 
explicativas 

«Representaci6n de la cueva en el Arte Siglo XIX romanticismo» 
Charo Anton 
Barcelona 
54 fotocopies de gravats i pintures / 54 fotocopias de gravados y 
pinturas 

Material divers / Material diverso / Diverse material / 
Materiel Divers 

«Sobres recibidos por la Secretaria del 9.° Congreso» 
Selecci6 dels sobres mes originals / Selecci6n de los sobres mas 
originales 

«Costa Rica» 
Poster Turistico, mapa de Costa Rica y de San Jose 
9 fotografies d 'autors diversos de coves de Costa Rica / 9 
fotograffas de autores diversos de cuevas de Costa Rica 
«New Mexico i Kentucky» 
U.S.A. 
6 topografies / 6 topografias 

«X Semana Espeleol6gica Aranda de Duero» 
Grupo Espeleol6gico Ribereno 
Burgos (Espana) 
2 posters 

«Gestein & Form» 
Austria 
Propaganda revista de geologia / Propaganda revista de 
geologia 

«Spelefilm Ent.» 
Gerald Favre 
Suiza 
Propaganda dels seus films / Propaganda de sus peliculas 

«Museu - Arxiu Espeleologic d 'Eugeni Marigot» 
Diferents curiositats / Diferentes curiosidades 

CURSA D'OBSTACLES ESPELEOLOGICS / CARRERA DE OBSTACULOS ESPELEOLOGICOS / 
SPELEOLOGY OBSTACLE RACE/ COURSE D'OBSTACLES DE SPELEOLOGIE 

Participants / Participantes / Participants 

Ferran Paune (Espanya) 
Willi Kunzel (Espanya) 
Carlos Rubio (Espanya) 
Ethan Frantz (U .S.A.) 
Lluis Paune (Espanya) 
Cristopher Smith (Nova Zelanda) 
Mark Bonwick (Australia) 
Xavier Garcia (Espanya) 
Maximo Hernandez (Espanya) 
Winfield Wrieht (U.S.A.) 
Alan Warild (Australia) 

Senior 
Senior 
Senior 
Junior 
Senior 
Senior 
Senior 
Senior 
Senior 
Senior 
Senior 
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Guanyadors / Ganadores / Winners / Gagnants 

Primer Classificat / Primer clasificado / First place / Premier 
classifie 
Alan Warild (Australia) TempsfTiempo 11 '37" 

Segon classificat / Segundo clasificado / Second place / Second 
classifie 
Mark Bonwick (Australia) Temps / Tiempo 16'28" 

Tercer classificat / Tercer clasificado / Third place / Tiers 
classifie 
Willi Kunzel (Espanya) Temps / Tiempo 18'53" 

Premi al participant mes jove / Premio al participante mas joven / 
Prize to the youngest participant/ Prix au participant le plus 
jeune 
Ethan Frantz (U .S.A.) 



EXPOSICIO-CONCURS NACIONAL DE FOTOGRAFIA ESPELEOLOGICA / EXPOSICION-CONCURSO 
NACIONAL DE FOTOGRAFIA ESPELEOLOGICA / NATIONAL EXPOSURE-CONCOURSE OF 
SPELEOLOGICAL PHOTOGRAPHY/ EXPOSITION-CONCOURS NATIONAL DE PHOTOGRAPHIE 
SPELEOLOGIQUE 

Participants / Participantes / Participants 
Diapositives / Diapositivas / Transparencies / Diapositives 

• Grup Espeleosocorro Gallego 
• Manuel Dfaz (La Coruna) 
• Alberto Alboner (La Coruna) 
• Grupo de Exploraciones Subterraneas Altabros (La Coruna) 
• Pere Palacios (Reus) 
• M.a Lursa Alberich (Barcelona) 
• Llufs Auroux (Barcelona) 
• Jordi Franch (Sabadell) 
• Gemma Alberich (Barcelona) 
• Sebastia Macia (Barcelona) 
• Ferran Paune (Barcelona) 
• Josep Ortiz (Barcelona) 
• Joan Torruella (Barcelona) 
• Xavier Garza (Barcelona) 
• Francese X. Samarra (Barcelona) 
• Josep M. Victoria (Barcelona) 
• Secci6 d 'lnvestigacions Espeleologiques (Barcelona) 
• Josep S. Inigo (Barcelona) 
• Ruth Inigo (Barcelona) 

Fotografia / Fotografia / Photography / Photographie 

• Llufs Auroux (Barcelona) 
• M.a Llursa Alberich (Barcelona) 
• Sebastia Macia (Barcelona) 
• Josep S. Inigo (Barcelona) 
• Jaume Ferreres (Barcelona) 
• Pere Sanz (Barcelona) 

Guanyadors / Ganadores / Winners / Gagnants 
Catala 

El Jurat compost per Jordi de Mier, Salvador Vives, Montse­
rrat Ubach i Jose Saiz otorgaren el segUents premis: 
• PRIMER PREMI FOTOGRAFIA EN COLOR: A Llufs Auroux per 

la seva obra titulada «Alt i ample». 
• SEGON PREMI FOTOGRAFIA EN COLOR: A Jaume Ferreres 

per la seva obra titulada «Huesca». 
• TERCER PREMI FOTOGRAFIA EN COLOR: AM.a Llursa Albe­

rich per la seva obra titulada «Simetrfa». 
• PRIMER PREMI DIAPOSITIVES: A la Seccio d 'lnvestigacions 

Espeleologiques , per la seva obra titulada «Flips». 
• SEGON PREMI DE DIAPOSITIVES A M.a Llursa Alberich per la 

seva obra titulada «Se 'n va». 
• TERCER PREMI DE DIAPOSITIVES: A Manuel Dfaz per la seva 

obra titulada «Erosio>>. 
• PREMI A LA ORIGINALIT AT: A Josep Inigo per la seva obra 

titulada «A free». 
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Castellano 

El Jurado compuesto por Jordi de Mier, Salvador Vives, 
Montserrat Ubach y Jose Saiz otorgaron los siguientes pre­
mios : 
• PRIMER PREMIO DE FOTOGRAF[A EN COLOR: A Llufs Auroux 

por su obra titulada «Alt i ample». 
• SEGUNDO PREMIO FOTOGRAF[A EN COLOR: A Jaume Ferre­

res por su obra titulada «Huesca». 
• TERCER PREMIO FOTOGRAF[A EN COLOR: A M.a Llursa 

Alberich por su obra titulada «Simetrfa». 
• PRIMER PREMIO DIAPOSITIVAS: A la Secci6 d'lnvestigacions 

Espeleologiques, por su obra titulada «Flips». 
• SEGUNDO PREMIO DE DIAPOSITIVAS: A M.a Llursa Alberich 

por su obra titulada «S'en va». 
• TERCER PREMIO DE DIAPOSITIVAS: A Manuel Dfaz por su 

obra titulada «Erosion». 
• PREMIO A LA ORIGINALIDAD: A Josep Inigo por su obra 

titulada «A free» . 

English 

The Jury constituted of Jordi de Mier, Salvador Vives, 
Montserrat Ubach, Jose Saiz awarded the following prizes: 
• FIRST PRIZE OF PHOTOGRAPHY IN COLOR: Llufs Auroux for 

his work titled «Alt i ample». 
• SECOND PRIZE OF PHOTOGRAPHY IN COLOR: To Jaume 

Ferreres for this work titled «Huesca». 
• THIRD PRIZE OF PHOTOGRAPHY IN COLOR: To M.a Llursa 

Alberich for her work titled «Simetrfa». 
• FIATS PRIZE OF DIAPOSITIVES: To the Spelaeological Re­

search Section, for their work titled «Flips». 
• SECOND PRIZE OF DIAPOSITIVES: To M.a Llursa Alberich for 

her work titled «Se 'n va». 
• THIRD PRIZE OF DIAPOSITIVES: To Manuel Dfaz for his work 

titled «Erosion». 
• PRIZE TO THE ORIGINALITY: To Josep Inigo for his work titled 

«A free». 

Fran~ais 

Le Jury forme par Jordi de Mier, Salvador Vives, Montserrat 
Ubach et Jose Saiz a decerne les prix suivants: 
• PREMIER PRIX DE PHOTOGRAPHIE EN COULEUR: A Lluis 

Auroux por sa oeuvre intitulee «Alt i ample». 
• SECOND PRIX DE PHOTOGRAPHIE EN COULEUR: A Jaume 

Ferreres pour sa oeuvre intitulee «Huesca». 
• TROISIEM PRIX DE PHOTOGRAPHIE EN COULEUR: A M.a 

Lluisa Alberich pour sa oeuvre intitulee «Simetrfa». 
• PREMIER PRIX DE DIAPOSITIVES: A la Section de Recherches 

Speleologiques, pour leur oeuvre intitulee «Flips». 
• SECOND PRIX DE DIAPOSITIVES: A M.a Llursa Alberich pour 

sa oeuvre intitulee «S'en va». 
• TROISIEM PRIX DE PHOTOGRAPHIE: A Manuel Dfaz pour sa 

oeuvre intitulee «Erosion». 
• PRIX A LA ORIGINALITATE: A Josep Inigo pour sa oeauvre 

intitulee «A free». 



PROJECCIONS / PROYECCIONES / SHOWINGS / PROJECTIONS 

Diapositives / Diapositivas / Transparencies / Diapositives 

«Uma abordagem ecol6gica na utilic;:ao de cavernas para fins 
turfsticos: o exemplo da gruta do Rei do Mato, Seta Lagoas, 
Minas Gerais, Brasil». 

Rui Campos Perez. 

«A Speleological view of Italy». 
Roberto Conti. 

«El Karst de Costa Rica». 
Guillermo Cortes. 

Video 

«La Grotta Grande del Vento». 
Consorcio Frasassi Genga. 
30'. 
BETA. 

«On the way of the Giants». 
Keszitette, Feher Janos, Taudri Zsolt. 
15'. 
VHS. 

Pel·licules / Peliculas / Films 

«Descent into Darkness Biospeleology remipedia Cave diving 
in the Bahamas». 

16 mm. 
52 '. 
Dennis William. 

SIMPOSIUM DE CARTS EN ROQUES DETRITIQUES / SIMPOSIUM DE KARST EN ROCAS 
DETRITICAS / SYMPOSIUM OF KARST IN DETRITAL ROCKS/ SYMPOSIUM DE KARST EN 
ROCHES DETRITIQUES 

Catala 

Presentaci6 

Dins del conjunt de roques susceptibles de carstificar-se les 
roques detrftiques -conglomerats i gresos- presenten unes 
caracterfstiques propies que encara no han estat suficientment 
estudiades i, per tant el carst en aquests materials es poc 
conegut fora de l'estudi mes descriptiu i morfologic. Cal determi­
nar encara quines s6n les analogies i les diferencies amb el carst 
classic en calcaries i quines les caracterfstiques propies -si 
existeixen- que defineixen les estructures i el funcionament dels 
seus aquifers. Per altra banda, les necessitats cada cop mes 
apremiants de recursos hfdrics obliguen a considerar les possibi­
litats dels conglomerats i gresos carstificats com a magatzems 
susceptibles de ser explotats. La celebraci6 a Barcelona del g_e 
Congres Internacional d'Espeleologia crea el mare adequat per a 
que fossin presentats els interessants exemples de carst en 
conglomerats i gressos que hi ha arreu de Catalunya. 

Sessi6 d'exposici6 de les recerques realitzades 

El Simposium Internacional sobre el Carst en Roques Detrfti­
ques, es va iniciar amb una sessi6 oral el matf del dimecres 6 
d'agost , en una de les sales del Palau de Congressos de 
Barcelona, dins els actes del g_e Congres Internacional d 'Espe­
leologfa, amb el seguent contingut: 

• Generalitats sobre la carstificaci6 en roques detrftiques 
(conglomerats i gresos). 

• Visi6 general del carst en conglomerats i gresos de Cata­
lunya. 

• Un exemple de carst en gresos calcaris : El Fora! del Vent. 

• El carst conglomeratic experimental de Rellinars. 
Els ponents, A. Freixes i J.M.a Cervell6, van situar la carstifi­

caci6 en aquests tipus de materials dins el fenomen mes general 
de carstificaci6 de les roques carbonatiques, especificant les 
analogies i contrastant els trets diferencials, tant en quant a la 
seva genesi , com a la seva funcionalitat hidrologica. 

A continuaci6, es va oferir una visi6 general del carst en 
conglomerats i gresos de Catalunya, situant geograficament i 
geologicament els seus exemples mes interessants tot resse­
guint les vores sud-oriental i nord de la Depressi6 Central 
Catalana: Montsant, l'Espluga de Francolf, Montserrat, Serra de 
l'Obac -Sant Llorenc;: de Munt, Collsacabra, Serra de Busa i Sant 
Gervas- Serradell. Es va destacar l'interes de l'area del 
Montsant per la seva gran extensi6, el singular exemple de carst 
binari de l'Espluga de Francolf, el carst cobert de La Mata i el riu 
subterrani de l'Espluga; la morfologia de Montserrat, el seu 
paleocarst i les caracterfstiques de l'escolament subterrani ac­
tual conegudes a partir del treball de Josep M.a Tella de control 
hidrogeologic de les fonts permanents i temporals de la zona de 
sorgencies de Monistrol, el massfs de Sant Llorenc;: del Munt­
Serra de l'Obac, pare natural amb un paleocarst exuberant amb 
mes de tres-centes cavitats censades, la seva dinamica hidrolo­
gica actual es la mes ben coneguda ja que s'hi ha desenvolupat 
un aprofondit estudi a la zona d 'emergencies de Rellinars (carst 
conglomeratic experimental de Rellinars) que va ser objecte d'un 
tractament especffic durant la sessi6. A l'area del Collsacabra es 
va donar a coneixer el carst en gresos de Tavertet i el fenomen 
del Forat del Vent , primera cavitat mundial , pel seu recorregut , 
excavada en gres. En el sector nord pre-pirinenc es va centrar 
l'atenci6 en la zona de Serradell , a l'oest de la conca de Tremp, 
on existeixen importants cavitats (cova Cuberes, 8 km de 
recorregut en conglomerats) i fenomens hidrologics de gran 
interes: Font de River! , Font del Molf de Gurp i els Botets de 
Casa Rei . 
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Excursi6 

Objectiu: visi6 general de la carstificaci6 en conglomerats de 
les arees de Montserrat i Sant Llorern;: del Munt-Serra de l'Obac, 
amb especial atenci6 a la zona d 'emergencies de Rellinars. 

ltinerari: Barcelona - Terrassa - Olesa - Collbat6 - Coves de 
Salnitre - Rellinars - Barcelona. 

Durant l'itinerari d'aproximaci6, especialment entre Olesa i 
Collbat6, es realitzaren una serie de parades per a facilitar una 
visi6 geologica del contacte entre les unitats estructurals de la 
Depressi6 del Valles i la Serralada Pre-Literal, i d'aquesta amb 
les facies conglomeratiques de la Conca Terciaria de l'Ebre que 
se Ii adosen, aixi com details sobre la successi6 litostratigrafica, 
des del socol paleozoic fins el rebliment paleogen. 

A Collbat6, al peu de la muntanya de Montserrat, s'explica la 
disposici6 tecto-sedimentaria d'aquests sistemes al·luvials paleo­
gens, que com facies de vora de conca ressegueixen l'aliniament 
NE-SO dels Catalanids i que formen una serie de relleus 
diferenciats, dels quals Montserrat es l'exemple mes paradigma­
tic . 

Durant la pujada a peu fins a la boca de la cova del Salnitre 
es realitzen algunes observacions sabre la composici6 petrologi­
ca dels conglomerats de Monserrat. 

La visita a la cova del Salnitre, perfectament acondicionada 
per al public, permet d 'accedir a l'endocarst no funcional. La 
cavitat, de 500 m de recorregut horitzontal, es una espectacular 
forma paleocarstica desvinculada de la dinamica hidrologica 
actual i suspesa pel damunt de les sorgencies carstiques 
actuals, tan! les permanents (Font Gran de Monistrol), com les 
temporals (Mentiroses de Monistrol i de Collbat6). La visita 
permet fer tota mena d'observacions respecte la genesi i 
l'evoluci6 dels conductes, i els processes elastics, sedimentaris i 
litoquimics que s'han anal succeint en el temps. 

A Rellinars es fa una exposici6 dels treballs de recerca 
realitzats fonamentalment entre els anys 1980-85. Despres d'una 
sessi6 teorica, amb l'ajut de diapositives i posters, es fa una 
visita a les fonts permanents mes importants, les Fonts de 
Rellinars , i es centra la discussi6 entorn dels resultats obtinguts i 
la metodologia emprada. L'estudi que es presenta ha tingut per 
base el control hidrogeologic d'una conca experimental (el Carst 
conglomeratic experimental de Rellinars) des d'una optica siste­
mica. 

Participants 

La sessi6 teorica d'introducci6 a la carstificaci6 en roques 
detritiques i la presentaci6 de les mes importants arees de 
conglomerats i gresos carstificats de Catalunya, va ser feta de 
manera oberta dins els horaris de sessions del 9.e Congres 
Internacional d'Espeleologia. L'excursi6 va comptar amb la parti­
cipaci6 del grup de congressistes interessats per la tematica a 
qui els organitzadors volen agrair el seu interes i les seves 
aportacions i observacions. 

Participants / Participantes / Participants 

- Dr. Paul WILLIAMS, Professeur. 
Department of geography, University of Auckland 
AUCKLAND (Nouvelle Zelande) 

- Dr. Ferenc CSER, Chercheur. 
Research Institute for the Plastic Industry, 
BUDAPEST, Hungaria. 

- Dr. Adolfo ERASO, President de l'Union Internationale de 
Speleologie, Professeur. 
Departamento de Cristalograffa y Mineralogia 
Facultad de Ciencias Geol6gicas, Ciudad Universitaria 
MADRID-28003, Espana. 

- Dr. Dereck C. FORD, Professeur, 
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Department of Geography, Mc Master University, 
1280 Main St W. 
HAMIL TON, Ont. L. 85 4KI, Canada. 

- Dr. Lin Hua SONG, Chef du groupe d'etudes du karst de 
!'Academia Sinica 
Institute of geography, Academia Sinica 
BEIJING, Chine Populaire. 

- Dr. Zhong Da MO, (Chine populaire), Hydrogeologue ac­
tuellement en stage a: 
College of Arts and Sciences, Department of Geography 
and Geology, 
University of Nebraska at Omaha 
OMAHA, Nebraska 68182-0199, Etats Unis. 

- Sr. Antoni FREIXES, Hidrogeoleg del Servei Geologic de 
Catalunya 
Generalitat de Catalunya, Servei Geologic de Catalunya 
Travessera de Gracia, 56, 41. 
08006-BARCELONA, Espana. 

- Dr. George N. HUPPERT. 
1830 - Green Bay St. LA VALLE WIT 4601, Etats Unis. 

- Dr. Miklos GADOROS 
H-1025 BUDAPEST Kapy UT 57, Hungaria. 

- Sr. M. MONTERDE. 
Espeleo Club Sabadell (U.E.S.), SABADELL, Espana. 

- Sr. J. M.a TELLA. 
Facultat de Geologia, Universitat de Barcelona, BARCELO­
NA, Espana. 

- Sr. J.M.a CERVELL6. 
Facultat de Geologia, Universitat de Barcelona, BARCELO­
NA, Espana. 

- Sra. Maria SALAS. 
Facultat de Geografia e Historia, Universitat de Barcelona, 
BARCELONA, Espana. 

- Sr. Salvador SORT. 
Espeleo Club Sabadell (U .E.S.), SABADELL, Espana. 

- Dr. James QUINLAN, Chercheur geologue au Pare National 
de Mammoth Cave. Uplands Research lab, Box 8 
MAMMOTH CAVE, Ky 42259 (Etats Unis) 

Castellano 

Presentaci6n 

Deniro del conjunto de rocas susceptibles de karstificaci6n, 
las rocas detriticas -conglomerados y greses- presentan unas 
caracteristicas propias que todavia no han sido suficientemente 
estudiadas y, por consiguiente, el karst en estos materiales es 
poco conocido mas alla del estudio mas descriptive y morfol6gi­
co. Todavia esta por determinar cuales son las diferencias con el 
karst clasico en calizas y cuales son las caracteristicas propias 
-caso de que existan- que definan las estructuras y el funciona­
miento de sus acuiferos. Por otro lado, las necesidades, cada 
vez mas apremiantes de recurses hidricos, obligan a considerar 
las posibilidades de los conglomerados y greses karstificados 
como almacenes susceptibles de ser explotados. La celebraci6n 
del 9.° Congreso Internacional de Espeleologia cre6 el marco 
adecuado para la presentaci6n de los interesantes ejemplos de 
karst en conglomerados y greses existentes en toda Catalun­
ya. 

Sesi6n de exposici6n de las investigaciones realizadas 

El Simposium Internacional sabre el karst en Rocas Detriticas, 
se inici6 con una sesi6n oral la manana del miercoles 6 de 
agosto, en una de las salas del Palacio de Congresos de 
Barcelona, dentro de los actos del 9.° Congreso Internacional de 
Espeleologia. El contenido fue el siguiente: 



• Generalidades sobre la karstificacion en rocas detrfticas 
(conglomerados y greses). 

• Vision general del karst en conglomerados y greses de Ca-
talunya. 

• Un ejemplo de karst en greses calizos: El Forat del Vent. 
• El karst conglomeratico experimental de Rellinars. 
Los ponentes, A. Freixes i J.M.a Cervello, situaron la karstifi­

cacion en estos tipos de materiales dentro del fenomeno mas 
generalizado de karstificacion de las rocas carbonatadas, especi­
ficando sus analogias y contrastando los trazos diferenciales, 
tanto en lo que respecta a su genesis, como a su funcionalidad 
geologica. 

A continuacion, se ofrecio una vision general del karst en 
conglomerados y greses de Catalunya, situando geograficamen­
te y geologicamente sus ejemplos mas interesantes, siguiendo 
las orillas Sur-oriental y Norte de la Depresion Central Catalana: 
Montsant, l'Espluga de Francoli, Montserrat, Serra de l'Obac 
-Sant Llorenc;: del Munt, Collsacabra, Serra de Busa y Sant 
Gervas- Serradell. Se destaco el interes del area del Montsant 
por su gran extension, el singular ejemplo de karst binario de 
l'Espluga de Francoli, el karst cubierto de La Mata y el rfo 
subterraneo de l'Espluga; la morfologia de Montserrat, su paleo­
karst i las caracterfsticas de las filtraciones subterraneas actua­
les, conocidas a partir del trabajo de Josep M.a Tella, de control 
hidrogeologico de las fuentes permanentes y temporales de la 
zona de surgencias de Monistrol; el macizo de Sant Llorenc;: del 
Munt-Serra de l'Obac, parque natural, con un paleokarst exube­
rante, con mas de trescientas cavidades censadas. Su dinamica 
hidrologica actual es la que mejor se conoce puesto que en ella 
se ha desarrollado un profundo estudio en la zona de emergen­
cias de Rellinars (karst conglomeratico experimental de Rellinars) 
que fue objeto de un tratamiento especifico durante la sesion . En 
el area de Collsacabra, se di6 a conocer el karst en greses de 
Tavertet y el fenomeno del Forat del Vent, primera cavidad 
mundial, por su recorrido, excavada en gres. En el sector norte 
pre-pirenaico, se centro la atencion en la zona de Serradell , al 
Oeste de la Conca de Tremp, donde existen importantes cavida­
des (Cova Cuberes, 8 Km. de recorrido en conglomerados) y 
fenomenos hidrologicos de gran interes: Font de Rivert, Font del 
Moli de Gurp y los Botets de Casa Rei. 

Excursi6n 

Objetivo: visi6n general de la karstificaci6n en conglomerados 
de las areas de Montserrat y Sant Llorenc;: del Munt-Serra de 
l'Obac, con especial atenci6n en la zona de emergencias de Re­
llinars. 

ltinerario: Barcelona - Terrassa - Olesa - Collbat6 - Cuevas 
de Salnitre - Rellinars - Barcelona. 

Durante el itinerario de aproximacion, especialmente entre 
Olesa y Collbato, se realizaron una serie de paradas para facilitar 
una visi6n geol6gica del contacto entre las unidades estructura­
les de la Depresion del Valles y la Serralada Pre-Litoral , y de esta 
con las facies conglomeraticas de la Cuenca Terciaria del Ebro 
adosadas a la misma, asi como tambien detalles sobre la 
sucesi6n litostratigrafica, desde el zocalo paleozoico hasta el 
relleno pale6geno. 

En Collbat6, al pie de la Montana de Montserrat, se explico la 
disposici6n tecto-sedimentaria de estos sistemas aluviales pale6-
genos, que como facies de limite de cuenca siguen la alineaci6n 
NE-SO de los Catalanids y que forman una serie de relieves 
diferenciados, de los que Montserrat es el ejemplo mas paradig­
matico. 

Durante la subida a pie hasta la boca de la cueva del Salnitre 
se realizan algunas observaciones sobre la composici6n petrol6-
gica de los conglomerados de Montserrat. 

La visita a la cueva del Salnitre, perfectamente acondiciona­
da para el publico, permite acceder al endocarst no funcional. La 
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cavidad, de 500 m. de recorrido horizontal , es una espectacular 
forma paleokarstica desvinculada de la dinamica hidrol6gica 
actual y suspendida por encima de las surgencias karsticas 
actuales, tanto las permanentes (Font Gran de Monistrol), como 
las temporales (Mentiroses de Monistrol y de Collbato). La visita 
permite hacer todo tipo de observaciones respecto a la genesis 
y la evoluci6n de los conductos, y los procesos clasticos, 
sedimentarios y litoquimicos que se han sucedido paulatinamen­
te con el paso del tiempo. 

En Rellinars se hace una exposicion de los trabajos de 
investigacion realizados fundamentalmente entre los anos 1980-
85. Despues de una sesion teorica, con la ayuda de diapositivas 
y posters, se hace una visita a las fuentes permanentes mas 
importantes, las Fonts de Rellinars, y se centra la discusion 
entorno de los resultados obtenidos y la metodologia empleada. 
El estudio que se presenta ha tenido por base el control 
hidrogeologico de una cuenca experimental (el karst conglomera­
tico experimental de Rellinars) desde una optica sistematica. 

Participantes 

La sesi6n te6rica de introduccion a la karstificaci6n en rocas 
detriticas y la presentaci6n de las areas mas importantes de 
conglomerados y greses karstificados de Catalunya, se efectu6 
de forma abierta dentro de los horarios de sesiones del 9.0 

Congreso Internacional de Espeleologia. La excursion conto con 
la participaci6n del grupo de congresistas interesados por la 
tematica, a quienes los organizadores agradecen su interes y 
sus aportaciones y observaciones. 

English 

Presentation 

Among the rocks subject to karstification, the detritic rocks 
-conglomerates and sandstones- present their own charateris­
tics which have not yet been sufficiently studied and conse­
quently, the karst in those materials is not very well known 
beyond the descriptive and morphologic study. We must yet find 
out which are the differences with the classic karst in limestones 
and which are its own characteristics -if there is any- determi­
ning the structure and function of its water-bearing. On the other 
hand, the always more urgent needs of hydric sources, lead us 
to consider the possibilities of the karst in conglomerates and 
sandstones as possible reserves to be exploited. The IXth 
International Congress of Speleology was the appropriate place 
to present interesting examples of karst in conglomerates and 
sandstones existing in Catalonia. 

Meeting for disclosure of the research carried out 

The International Symposium on karst in detritic rocks, star­
ted on the morning of the 6th of August with a meeting, in one of 
the rooms of the Congress Palace included in the activities of the 
IXth International Congress of Speleology. The content was: 
- Generalities on karst in detritic rocks (conglomerates and 
sandstones) 
- Glance at the karst in conglomerates and sandstones of Cata­
lonia 
- An example of karst in calcareous sandstones: El Forat del 
Vent. 
- The experimental conglomerate karst of Rellinars 
The rapporteurs, A. Freixes and J .Ma,. Cervello, located the 
karstification in this type of materials within the most widespread 
karstification phenomenon of the carbonate rocks , specifying its 



analogies and comparing and comparing the differences in 
relation with its genesis as well as its geologic function . 

There was a general view of the karst in Catalonian conglo­
merates and sandstones, indicating geographically and geologi­
cally the most interesting examples, following the S.E. and N. of 
the Catalonian Central Depression : Montsant, Espluga de Fran­
coif, Montserrat, Serra de l'Obac-Sant Lloren9 del Munt, Collsaca­
bra, Serra de Busa and Sant Gervas-Serradell. It was noted the 
interest of the Montsant area for its large extension , the special 
binary karst of Espluga de Francolf, the covered karst of La Mata 
and the underground river of Espluga, the morphology of 
Montserrat, its paleokarst and the present characteristics of the 
subterranean filtrations , known through the study of Josep Ma. 
T ella, of hydrogeologic control of the permanent and temporary 
sources from the Monistrol area; the Sant Lloren9 del Munt-Serra 
de l'Obac Massif, natural park, with an important paleokarst 
registering more than three hundred caves. The presents hydro­
logic dynamic is the best known since the emergences area of 
Rellinars (experimental conglomerate karst) have been tho­
roughly studied, and were the subject of a specific session . In 
the Collsacabra area, were shown the sandstones karst of 
Tavertet and the phenomenon of Forat del Vent, first cavity of 
the world , for its length, excavated in sandstones. In the north 
prepyrenees, the attention was drawn on the Serradell area, W of 
Conca de Tremp., where there are important cavities (Cova 
Cuberes, 8 km long in conglomerates) and very interesting 
hydrologic phenomena: Font de Rivert , Font del Molf de Gurp 
and Botets de Casa Rei. 

Excursion 

Aim : general view of the karstification in the conglomerate of 
Montserrat and Sant Lloren9 del Munt-Serra de l'Obac areas, 
specially in the emergences zone of Rellinars. 
ltineray: Barcelona - Terrasa - Olesa - Collbat6 - Coves de 
Salnitre - Rellinars - Barcelona. 
During the trip , specially between Olesa and Collbat6, we 
stopped several times to check on the geological contact 
between the structural units of the Valles Drepression and the 
pre-li ttoral Serralada, and of the latter embedded to the conglo­
merates facies of the Terciary Basin of the Ebro, as well as 
details of the lithostratigraphic succesion from the paleozoic bed 
to the paleogenic filling . 

At Collbat6, at the foot of the Montserrat mountain, there was 
an explantion on the tecto-sedimentary disposition of those 
paleogenic alluvial systems , which as basin facies follow the 
NE-SW alignment of the Catalanids, forming a series of different 
forms, Montserrat being the most paradigmatic example. 
Going up to the entrance of Salnitre cave, some indications were 
given concerning the Montserrat conglomerates petrologic com­
position . 

The visit of the Salnitre cave, perfectly prepared for visitors, 
allow to reach a non-funtional endokarst. The cave horizontally 
500m long, is a spectacular paleokarstic form without any link to 
the present hydrological dynamic and suspended upon the 
present karstic sources, permanent (Font Gran de Monistrol) as 
well as temporry (Mentiroses de Monitrol and of Collbat6). The 
visit allow all types of observations concerning the formation and 
the evolution of the conducts and the elastic, sedimentary and 
lithochemical processes which have slowly taken place with time. 
At Rellinars there was an explanation on the research works 
mainly carried out from 1980 to 85 After the theory with slides 
and posters , there was a visit to the most important permanent 
sources, les Fonts de Rellinars, and afterwards a discussion on 
the results and the method being used. The report which was 
presented was based on the hydrogeologic control of an experi­
mental basin (experimental conglomerate karst of Rellinars) from 
a systematic point of view. 
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Members 

The theorical session on the introduction to the karstification 
of the detritic rocks and the presentation of the most important 
areas of Catalonian conglomerates and sandstones karst, took 
place during the normal time-table of the IXth International 
Congress of Speleology. The organization thanks the congress­
men who participated to the trip for their interest, collaboration 
and indications. 

Fran~ais 

Presentation 

Dans !'ensemble de roches susceptibles de karstification, les 
roches detritiques -conglomerats et gres- qui presentent des 
caracteristiques propres, n'ont pas encore ete suffisamment 
etudiees, et par consequent , le karst dans ces materiaux est peu 
connu au-dela de l'etude descriptive et morphologique. II taut 
encore determiner quelles sont les analogies et les differences 
avec le karst classique dans les calcaires et quelles sont ses 
caracteristiques -si elles existent- definissant les structures et 
le fonctionnement de leurs nappes aquiferes. D'autre part, les 
besoins de plus en plus urgents des ressources hydriques, 
obligent a considerer les possibilites des conglomerats et gres 
karstifies comme d 'eventuelles sources exploitables. La celebra­
tion a Barcelona du 9.8 Congres International de Speleologie a 
cree le cadre approprie a la presentation d'exemples de karst 
interessants dans les conglomerats et gres existant dans la Ca­
talogne. 

Seance pour l'expose des recherches realisees 

Le Symposium International sur le karst dans les Roches 
Detritiques fut initie par une seance orale le matin du mercredi le 
6 AoGt , dans l'une des salles du Palais des Congres de 
Barcelone. Cette seance faisait partie des actes du 9.8 Congre.s 
International de Speleologie et le contenu en etait le suivant: 

• Generalites sur la karstification dans les roches detritiques 
(conglomerats et gres) 

• Vision generale du karst dans les conglomerats et gres de 
Catalogne. 

• Un exemple de karst dans les gres calcaires : El Forat del 
Vent. 

• Le karst en conglomerats experimental de Rellinars. 
Les rapporteurs, A. Freixes et J. M.a. Cervell6, ont situe la 
karstification de ces materiaux dans le cadre du phemome­
ne le plus general de karstification des roches carbona­
tees, en specifiant les analogies et en contrastant les traits 
differentiels, aussi bien en ce qui concerne leur fomation 
que leur fonction hydrologique. 

Par la suite, fut donnee une vision generale du karst dans les 
conglomerats et gres de Catalogne. Les exemples les plus 
interessants furent geographiquement et geologiquement situes, 
tout en suivant les bords sud-oriental et nord de la Depression 
Centrale Catalane: Montsant, l'Espluga de Francolf, Montserrat, 
Serra de l'Obac - Sant Lloren9 del Munt, Collsacabra, Serra de 
Busa et Sant Gervas-Serradell. On a remarque l'interet de la zone 
du Montsant par sa grande extension, l'exemple singulier de 
karst binaire de l'Espluga de Francolf, le karst couvert de la Mata 
et la riviere souterraine de l'Espluga; la morphologie de Montse­
rrat , son paleokarst et les caracteristiques de l'ecoulement 
souterrain actuel, connues a partir du travail de Josep M.a Tella, 
du controle hydrogeologique des sources permanentes et tem­
poraires de la region de resurgences de Monistrol; le massif de 
Sant Lloren9 del Munt-Serra de l'Obac, pare naturel contenant un 



paleokarst exuberant avec plus de trois cents cavites recensees . 
Sa dynamique hydrologique actuelle est la mieux connue, car 
l'on a effectue des etudes approfondies dans la zone d'emergen­
ces de Rellinars (karst en conglomerats experimental de Relli ­
nars), objet d 'un traitement specifique pendant la seance. De la 
region de Collsacabra, on a fait connaitre le karst dans les gres 
de Tavertet et le phenomene du Forat del Vent, la premiere 
cavite mondiale par sa longueur, creusee dans le gres. Dans la 
region nord pre-pyreneenne on a remaque la zone de Serradell , a 
l'ouest de la Conca de Tremp ou ii y a des cavites tres 
importantes (grotte Cuberes, 8 km . de longueur en conglome­
rats), et des phenomenes de grand interet: Source de Rivert, 
Source del Molf de Gurp et les Botets de Casa Rei. 

Excursion 

Objetif: vision generale de la karstification dans les conglome­
rats des zones de Montserrat et Sant Lloren<;: del Munt-Serra de 
l'Obac, en remarquant plus specialement la zone de d 'emergen­
ce de Rellinars. 

ltineraire: Barcelona - Terrassa - Olesa - Collbat6 - Coves 
del Salnitre -Rellinars - Barcelona. 

Pendant l'itineraire d'approximation, notamment entre Olesa 
et Collbat6, on s'est arrete plusieurs fois pour pouvoir observer 
du point de vue geologique le contact entre les unites structura­
les de la depression du Valles et la Serralada Pre-Litoral , et de 
celle-ci , avec les facies des conglomerats de la Bassin Terciaire 
de l'Ebre qui y sont adosses, ainsi que des details sur la 
succession lithostratigraphique, depuis le socle paleozo'fque jus­
qu 'au remblais du paleogene. 

A Collbat6, au pied de la montagne de Montserrat, on a 
explique la disposition tecto-sedimentaire de ces systemes allu­
viaux du paleogene, qui comme facies du bord du bassin, 
suivent l'alignement NE-SO des Catalanids et que torment une 
serie de reliefs differencies, dont ceux de Montserrat en sont 
l'exemple le plus paradigmatique. 

Tandis que l'on montait a pied jusqu 'a l'entree de la grotte 
del Salnitre, on a fait quelques observations sur la composition 
petrologique des conglomerats de Montserrat. 

La visite a la grotte del Salnitre, parfaitement conditionnee 
pour le public, permet d 'acceder a l'endokarst non fonctionnel. 
La cavite horizontale, de 500 m. de long est une forme paleo­
karstique spectaculaire sans traits d 'union avec la dynamique 
hidrologique actuelle et suspendue par dessus des ressurgences 
karstiques actuelles, non sulement permanentes (Font Gran de 
Monitrol) , mais aussi temporaitres (Mentiroses de Monitrol et de 
Collbat6). La visite permet de faire toutes sortes d 'observations 
sur la formation et !'evolution des conduits , et des processus 
clastiques sedimentaire et lithochimiques qui se sont poursuivis 
au fil du temps. 

A Rellinars on a fail un expose sur les travaux de recherche 
realises fondamentalement entre les annees 1980-85. Apres une 
seance teorique, a !'aide de quelques diapositives et de posters, 
on a visite les sources permanentes les plus importantes, Les 
Fonts de Rellinars , et on a centre la discussion sur les resultats 
obtenus et la metodologie employee. L'etude presentee a ete; 
basee sur le contr6Ie hydrogeologique d 'un bassin experimental 
(le karst en conglomerats experimental de Rellinars) a partir 
d 'une optique systematique. 

Participants 

La seance teorique d 'introduction a la karstification dans les 
roches detritiques et la presentation des zones de conglomerats 
et gres karstifies les plus importantes de Catalogne, eut lieu de 
fac;:on ouverte pendant les horaires de seance du ge Congres 
International de Speleologie. L'excursion compta sur la participa­
tion d 'un groupe de congressistes interesses par le sujet. Les 
organisateurs les remercient de leur interet, collaboration et de 
leurs observations. 

Se FESTIVAL INTERNACIONAL DE CINEMA ESPELEOLQGIC DE BARCELONA/ 5.° FESTIVAL 
INTERNACIONAL DE CINE ESPELEOLOGICO DE BARCELONA / 5th INTERNATIONAL 
SPELAEOLOGY CINEMA FESTIVAL OF BARCELONA/ Seme FESTIVAL INTERNATIONAL DE 
CINEMA SPELEOLOGIQUE DE BARCELONE 

Pel"licules inscrites / Peliculas inscritas/ Participating 
films / Films inscrits 
En concurs / Centro de concurso / In the competition / 
Dans concours 

surssA 
• Speleologie, aventure 
moderne 
•Spele-ice 
FRAN<;::A 
• Sorgue mysterieuse 
• Point de non retour 
• Sentier de l'ombre 
IUGOSLAVIA 
• Dark planet 

16mm 

Gerald Favre 
Gerald Favre 

Daniel Penez 
Alain Baptizet 
Christian Roche 

Zelno Malnar / Mladen 
Garasic 

52 ' 
52' 

20 ' 
50' 
30 ' 

32 ' 

GRAN BRET ANYA 
• Caves of glass 
• Forbidden chambers of the 
Cigalere 
TXECOSLOVAOUIA 
• Le Codage 
• Diabaz 
• Optimistique 
ESPANYA 
• Ariisclo, les imatges d 'una 
gorja 

BELGICA 
• Journal intime d 'una grotte 
FRAN<;::A 
• Madness 
• Ecmnesie 
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Sid Perou 

Sid Perou 

Slavomfr Chmela 
Slavomfr Chmela 
Slavomfr Chmela 

G.E.O.S. 

Super 8 

Alexandre Popow 

Will iam Dumenil 
Jean Pierre Pigois 

52' 

52' 

11 ' 
10' 
11 ' 

20 ' 

14' 

15' 
10' 



REPUBLICA FEDERAL 
ALEMANYA 
• Die Entstehung von 
AbrissklUften an der 
Treffelhausener Berghalbinsel 

• GRAN PREMIO DEL FESTIVAL, al realizador ingles SID PEROU 
por su film «Forbidden chambers of the Cigalere». 

• MEJOR PELICULA DE SUPER.8, al realizador trances JEAN 
PIERRE PIGOIS por su film «Ecmnesie». 

• MEJOR PELICULA CIENTIFICA, al realizador suizo GERALD Jens Hornung / Helmut 
Scheel 45' FAVRE por su film «Spele-ice». 

ITALIA • MEJOR PELICULA DOCUMENTAL, al realizador trances DA-
• Grotte del fiuli Venezia Giulia Alessio Fabbricatore 26' NIEL PENEZ por su film «Sorgue mysterieuse». 
• Gorgazzo 85 Alessio Fabbricatore 
ESPANYA 

20' • MEJOR ESCENARIO, al realizador trances ALAIN BAPTIZET 
por su film «Point de non retour» . 

• Espeleoficcio 
IUGOSLAVIA 

Sergi Radua 28' • PREMIO A UNA VISl6N PARTICULAR DEL MUNDO SUBTE-

• Cave diving 
RRANEO, a los realizadores yugoslavos ZELNO MALNAR y 
MLADEN GARASIC por su film «Dark Planet». Ciril Mlinar / Marko 

Krasovec 13' • PREMIO PETZL, al realizador trances CHRISTIAN ROCHE por 
TXECOSLOVAQUIA su film «Sentier de l'ombre». 
• L'action «Spolecnak1> Petr Chmela 9' • MENCIONES: Al realizador ingles SID PEROU por su film 

Fora de concurs / Fuera de concurso / Not in 
competition / Hors concours 

FRAN<;A 
• Fredo Solo 
• A la recherche de Bonheur 

TXECOSLOVAOUIA 
• Cesty Tmou 

16mm 

Guy Prouin 
Martin Figere 

35mm 

Jiri Strecha 

Palmares / Palmares / List of prizes / Palmares 

Catala 

20 ' 
25' 

15' 

El Jurat format per Salvador Vives i Jorba, Josep M.a Victoria 
i Lopez, Joao Ponces de Carvalho, Juan Tarruella i Camps, 
Ramon Lluis Mota i Philippe Verry. Decidiren atorgar els se­
gUents premis: 
• GRAN PREMI DEL FESTIVAL, al realitzador angles SID PEROU 

pel seu film «Forbidden chambers of the Cigalere». 
• MILLOR PEL·LfCULA DE SUPER.8, al realitzador trances J. 

PIERRE PIGOIS pel seu film «Ecmnesie». 
• MILLOR PEL·LLICULA CIENTIFICA, al realitzador suis GERALD 

FAVRE pel seu film «Spele-ice». 
• MILLOR PEL·LICULA DOCUMENTAL, al realitzador trances 

DANIEL PENEZ pel seu film «Sorgue mysterieuse». 
• MILLOR ESCENARI , al realitzador trances ALAIN BAPTIZET pel 

seu film «Point de non retour». 
• PREMI A UNA VISl6 PARTICULAR DEL MON SUBTERRANI, 

als realitzadors iugoslaus ZELNO MALNAR I MLADEN GARA­
SIC pel seu fil «Dark Planet». 

• PREMI PETZL, al realitzador trances CHRISTIAN ROCHE pel 
seu film «Sentier de l'Ombre». 

• MENCIONS: Al realitzador angles SID PEROU pel seu film 
«Caves of glass» i al realitzador suis GERALD FAVRE pel seu 
film «Speleologie, aventure moderne». 

• PREMI DEL PUBLIC, al realitzador angles SID PEROU pel seu 
film «Forbidden chambers of the Cigalere». 

Castellano 

El Jurado formado por: Salvador Vives i Jorba, Josep M.a 
Victoria i Lopez Joao Ponces de Carvalho, Juan Tarruella i 
Camps, Ramon Lluis Mota y Philippe Verry . Decidieron otorgar 
los siguientes premios: 
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«Caves of glass» y al realizador suizo GERALD FAVRE por su 
film «Speleologie, aventure moderne». 

• PREMIO DEL PUBLICO: Al realizador ingles SID PEROU por su 
film «Forbidden chambers of the Cigalere». 

English 

The Jury constituted of Salvador Vives i Jorba, Josep M.a 
Victoria i Lopez, Joao Ponces de Carvalho, Juan Tarruella i 
Camps, Ramon Lluis Mota, Philippe Verry, decided to award the 
following prizes: 
• THE FESTIVAL GRAN PRIZE, to the english producer SID 

PEROU for his film «Forbidden chambers of the Cigalere». 
• BEST FILM IN SUPER.8, to the trench producer J. PIERRE 

PIGOIS for his film «Ecmnesie». 
• BEST SCIENTIFIC FILM, to the swiss producer GERALD 

FAVRE for his film «Spele-ice». 
• BEST DOCUMENT ARY FILM, to the trench producer DANIEL 

PENEZ for his film «Sorgue Mysteriuse». 
• BEST STAGE, to the trench producer ALAIN BAPTIZET for his 

film «Point de non retour» . 
• PRIZE TO A PARTICULAR VIEW OF THE UNDERGROUND 

WORLD, to the yugoslav producers ZELNO MALNAR and 
MLADEN GARASIC for their film «Dark Planet». 

• PETZL PRIZE, to the trench producer CHRISTIAN ROCHE for 
his film «Sentier de l'Ombre». 

• MENTIONS: To the english producer SID PEROU for his film 
«Caves of glass» and to the swiss producer GERALD FAVRE 
for his film «Spelelogie, aventure moderne». 

• PUBLIC PRIZE: To the english producer SID PEROU for his film 
«Fordibben chambers of the Cigalere». 

Franc;ais 

Le Jury forme par Salvador Vives i Jorba, Josep M.a Victoria i 
Lopez, Joao Ponces de Carvalho, Juan Tarruella i Camps, Ramon 
Lluis Mota et Philippe Verry, a decide decerner les prix sui­
vants: 
• GRAN PRIX DU FESTIVAL, au realizateur anglais SID PEROU, 

pour son film «Fobidden chambers of the Cigalere». 
• MEILLEUR FILM SUPER.8, au realizateur frarn;:ais J. PIERRE 

PIGOIS pour son film «Ecmnesie». 
• MEILLEUR FILM SCIENTIFIQUE, au realizateur suisse GERALD 

FAVRE pour son film «Spele-ice». 
• MEILLEUR FILM DOCUMENT AL, au realizateur fran<;:ais DA­

NIEL PENEZ pour son film «Sorgue mysteriuse». 
• MEILLEUR SCENE, au relizateur fran9ais ALAIN BAPTIZET 

pour son film «Point de non retour» . 



• PRIX A UNE VISION PARTICULIERE DU MONDE SOUTER­
RAIN , aux real izateurs yougoslaves ZELNO MALNAR et 
MLDEN GARASIC pour leur film «Dark Planet». 

• PRIX PETZL, au realizateur fran<;:ais CHRISTIAN ROCHE pour 
son film 11Sentier de l'Ombre». 

• MENTIONS: Au realizateur anglais SID PEROU pour son film 
11Caves of Glass», et au realizateur suisse GERALD FAVRE 
pour son film 11Speleologie, aventure moderne». 

• PRIX DU PUBLIC: Au realizateur anglais SID PEROU pour son 
film 11Forbidden chambers of the Cigalere». 

EXPOSICIO FOTOGRAFICA: «GALICIA POR CENTRO» / EXPOSICION FOTOGRAFICA: «GALICIA 
POR CENTRO» / PHOTOGRAPHIC EXPOSURE «GALICIA POR CENTRO» / EXPOSITION 
PHOTOGRAPHIQUE LA GALICE INTIME 

Catala 

La Federaci6n Galega de Espeleoloxia, col·laborant amb el 
Congres, va organitzar una exposici6 on s'exhibiren un conjunt 
de fotografies realizades, totes elles , en cavitats naturals de la 
Comunitat Autonoma Galega. 

S'exposen · un total de 55 obres corresponents a 8 autors 
pertanyents a diferents grups i entitats espeleologiques galle­
gues. 

Castellano 

La Federaci6n Gallega de Espeleologia, colaborando con el 
Congreso, organiz6 una exposici6n donde se exibieron un 
conjunto de fotografias realizadas, todas ellas, en cavidades de 
la Comunidad Aut6noma Gallega. 

Se expusieron un total de 55 obras correspoAdientes a 8 
autores pertenecientes a diferentes grupos y entidades espe­
leol6gicas. 

English 

The «Federacion Galega de Espeleoloxia», collaborating with 
the Congress has organized an exposure that forms a whole of 
photographies all taken in natural cavities of the Comunidad 
Autonoma Galega. There are exposed 55 photographies corre­
sponding to 8 authors who belong to different speleology groups 
from Galicia. 

It will be delivered a program that will contain the complet list 
of the material shown. 

Franc;ais 

La Federation Galicienne de Speleologie, en collabora,:it avec 
le Congres, a organise une exposition montrant un ensemble de 
photographies, toutes realisees dans des grottes naturelles de la 
Communaute Autonome Galicienne. 

Sant exposes un total de 55 ouvrages correspondant a 8 
auteurs appartenant a divers groupes et organismes speleologi­
ques galiciens. 

EXPOSICIO DE PUBLICACIONS ESPELEOLOGIQUES / ESPOSICION DE PUBLICACIONES 
ESPELEOLOGICAS J l;XPOSURE OF SPELEOLOGICAL PUBLICATIONS/ EXPOSITION DES 
PUBLICATIONS SPELEOLOGIQUES 

Catala 

L'Espeleo Club de Gracia va organitzar una exposici6 de 
publicacions de caracter espeologic a nivell internacional que 
englobava tant publicacions d'aparici6 periodica com esporadi­
ca. 

L'exposici6 es trobava dins del recinte del Palau de Congres­
sos i constava d'un total de 271 publicacions de 27 paYsos. 

Castellano 

El Espeleo Club de Gracia organiz6 una expos1c1on de 
publicaciones de caracter espeleol6gico, a nivel internacional. 
Englobando tanto publicaciones de aparici6n peri6dica coma es­
poradica. 

La exposici6n se encontraba dentro del recinto del Palacio de 
Congresos. Exponiendose en total de 271 publicaciones de 27 
paises. 

English 

The Espeleo Club de Gracia organized an exposure of 
publications of spelaeological character at international level. It 
included publications of sporadical and periodical apparition. 

The exposure occurred inside the ambit of the Congresses 
Palace. A whole of 271 publications from 27 countries were ex­
hibited. 

Franc;ais 

L'Espeleoclub de Gracia a organise une exposition de publi­
cations de caractere speleologique de niveau international englo­
bant publications d 'apparition periodique et sporadique. 

L'exposition se trouvait dans l'enciente du Palais des Congre­
ses. Un total de 271 publications de 27 pays ont ete expo­
sees. 
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PRE I POST CONGRES 
PRE I POST CONGRESO 
PRE AND POST CONGRESS 
PRE ET POST CONGRES 

JORN~DES A LARRA-PIEDRA SAN MARTIN (NAVARRA) / JORNADAS EN LARRA-PIEDRA SAN 
MARTIN (NAVARRA)/ JOU~NIES IN LARRA-PIEDRA SAN MARTIN (NAVARRA)/ JOURNEE A 
LARRA-PIEDRA SAN MARTIN (NAVARRA) 

Catala 

Seguint el programa elaborat per al IX Congres Internacional 
d 'Espeleologia, el dia 26 de juliol es van reunir a Pamplona els 
representants de 13 nacions, que van ser allotjats a l'hotel 
Ciudad de Pamplona. Cada congressista rebe, en el moment de 
formalitzar la seva inscripcio, una bossa de viatge amb el 
programa general, detail de les excursions a realitzar i un llibre 
sobre la problematica de les aigUes subterranies a Navarra. 

A les set de la tarda, la T.V. Regional va realitzar un 
reportatge sobre l'exposicio fotografica que sobre l'avenc BU. 56 
del massfs de Larra, s'havia muntat a la sala de recepcio de 
l'hotel. Durant l'entrevista es parla del Congres de Barcelona, i 
particularment, dels objectius a desenvolupar a Larra. 

A les vuit tingue lloc un acte de benvinguda on es va oferir 
un aperitiu al conjunt dels congressistes, que hi acudiren en un 
nombre superior a 50. 

L'endema, 27 de juliol , viatgem a lsaba, a la vall del Ronca!, 
itinerari pel panta de Yesa, amb l'objectiu de la presentacio 
geologica del sector. 

Paredes al llarg de la carretera internacional d'lsaba a Arette: 

1. Mirador del Puerto de Belagoa: Explicacio sobre la geologia 
general del massfs pel Dr. llicenciat en ciencies geologiques 
D. Jeronimo Lopez. 

2. Refugio de Eskilzarra, parada de mijta hora per esmorzar. 
3. Collado de Eraiz, presentacio de la zona nord i detail general 

del carst. 
4. Tunel de los Vascos, contacte directe amb el carst, tipologia 

de les dolines, presa de mostres litologiques. 
5. Visita al sector dels avencs Escuret i Fertel al Collado de San 

Martin . 
6. Passem a Franr;;a i entrem en el Camp de Caque, per tal 

d'observar la tipologia del sol carstic a les rodalies de l'avenc 
Lonne Peyret. 
Tornada a Pamplona per lsaba. 
El 28 agafem la vall de Salazar per fer l'excusio al massfs visi­

tat: 

1. Foz de Arbayun, presentacio geologica des del mirador i 
penetracio posterior, pel camf turfstic . 

2. Parada a la part alta del port de les Corones, presentacio 
general del Pirineu navarres i aragones, des de la taula 
d'orientacio del mirador. 

3. Parada al port de Belagoa per a l'explicacio hidrologica del 
conjunt del massfs. 

4. Visita a la boca de l'avenc de la Pedra de Sant Marti, 
explicacio sobre el terreny de la circulacio del riu subterrani, 
poligonal de Damocles, sala Madeleine, Galeria de Palois, 
Avenida Navarra, senyalitzades sobre el terreny exterior. 

5. Entrada del conjunt de membres del Congres a la boca de la 
Pedra de Sant Marti. Explicacions al peu de la vertical. 
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6. Continuem a Arias i Pescamou; pugem a la muntanya per 
observar el conjunt del carst d'Anie, Anelarra i Llano de Eskil­
zarra. 

7. Visita a la cabana de Baticoche per tal de situar l'emplar;;a­
ment del riu Larumbe, afluent del Sud. 

8. Baixem a la campa d'Arlas, boca de l'avenc Etxaleku i 
recorregut per les dolines. 

9. Tornant cap a la carretera senyalitzem sobre el terreny les 
poligonals del gran Canon , diaclassa Hidalga, etc. 
Tornem a Pamplona i visitem el monestir romanic de Leyre. 

re . 
El 29 l'itinerari discorre per Valcarlos i Roncesvalles, en el 

camf de Santiago a Franr;;a, Mauleon, parada de mitja hora; 
dinem a les Gorgues de Kakouetta i remuntem el barranc. Hi ha 
explicacions hidrogeologiques a: 
1. Pont de l'embassament de Licq, per situar les surgencies de 

Bentia del riu subterrani de la Pedra de Sant Marti i de Sant 
Jordi, al canto contrari . 

2. Continurtat fins a la cascada de Kakouetta, explicacions 
geologiques sobre la situacio de les distintes capes i contac­
tes de roca. 

3. Visita a la Leze i exploracio de la mateixa. 
Retorn a Pamplona per Saint Jean de Pied de Port. 
El dia 30, el mateix itinerari fins a Santa Engracia, Franr;;a. 

Mengem en aquest lloc, per a desplar;;ar-nos tot seguit , en un 
vehicle tot terreny fins a la Sala de la Verna, on un equip de 
l'Associacio Internacional sera l'encarregat de l'explicacio hi­
drologica del sistema i de l'oganitzacio de la visita a !'interior en 
grups espaiats. L'observacio resta limitada als segUents 
punts: 
1. Entrada a la Sala Chevalier, explicacio hidrologica. 
2. Descens sota de la cascada de la sala. 
3. Visita a la zona de la sorra, punt de partida del riu subterra­

ni . 
Sortida i descens amb els Land Rover a la vall, on es prendra 

l'autobus per a retornar, per Valcarlos a Pamplona. 
El dia 31 es deixa per a visitar la ciutat amb el segUent pro­

grama: 
1. Observacio del recinte emmurallat de la Ciudadela, el Redfn, 

la Catedral i els seus claustres. 
2. Recepcio al Palau de la Diputacio Foral, seu del Govern 

Navarres, amb salutacio a carrec del Director General de la 
Diputacio, Sr. Puras, que feu obsequi als presents del llibre 
del pare natural de Belagoa. Visita al Salo del Tron, Presiden­
cia, Blau, Capella i diverses dependencies. 

3. Recepcio a l'Ajuntament de la ciutat , benvinguda del Sr. 
Alcalde, aperitiu i visita als salons de l'edifici. 

4. Dinar ofert pel Govern de Navarra a !'hotel Ciutat de Pamplo-
na. Comiat i retorn a Barcelona. 
S'han complert els objectius del Congres en aquesta primera 

exposicio practica dels escenaris naturals de la peninsula, dels 
que el nostre territori es part rellevant. 
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Castellano 

De acuerdo con el programa elaborado para el IX Congreso 
Internacional de Espeologfa, el dfa 26 de julio se reunen en 
Pamplona los representantes de 13 naciones, que son alojados 
en el Hotel Ciudad de Pamplona. Cada congresista recibe en el 
momento de formalizar su inscripcion una bolsa de viaje con el 
programa general , detalle de las excursiones a realizar, y un libro 
sobre la problematica de las aguas subterraneas en Navarra. 

A las siete de la tarde la T.V. Regional realiza un reportaje 
sobre la exposicion fotografica montada en la sala de recepcion 
del hotel sobre la sima BU.56 del macizo de Larra, una entrevista 
explicativa sobre el congreso de Barcelona y concretamente 
sobre los objetivos a desarrollar en Larra. 

A las ocho tiene lugar un acto de bienvenida donde se ofrece 
un aperitivo al conjunto de los congresistas que en numero 
superior a los 50 acuden a esta manifestacion. 

Para el dfa siguiente 27 de julio, viaje a de lsaba en el Valle 
de Roncal, itinerario por el pantano de Yesa, con el objetivo de la 
presentacion geologica del sector, paradas a lo largo de la 
carretera internacional de lsaba a Arette . 
1- Mirador del puerto de Belagoa, explicacion sobre la geologfa 

general del macizo por el Doctor licenciado en ciencias 
geologicas Dn. Jeronimo Lopez. 

2- Refugio de Eskilzarra, parada de media hora para almor­
zar. 

3- Collado de Eraiz, presentacion de la zona norte y detalle 
general del karst. 

4- Tunel de los Vascos, contacto directo con el karst, tipologfa 
de las dolinas, toma de muestras litologicas. 

5- Visita al sector de las Simas Escuret y Fertel , en el collado 
de San Martfn. 

6- Paso a Francia y penetracion en el Camp de Caque, con 
objeto de observar la tipologia del suelo karstico en las 
cercanias de la sima Lonne Peyret. 
Regreso a Pamplona por lsaba. 
El dfa 28 se toma el valle de Salazar para la excursion al 

macizo visitado: 
1- Foz de Arbayun, presentacion geologica desde el mirador y 

penetracion posterior por el camino turfstico. 
2- Parada en el alto del puerto de las Coronas, presentacion 

general del Pirineo Navarro y Aragones, desde la mesa de 
orientacion del mirador. 

3- Parada en el puerto de Belagoa para explicacion hidrologica 
del conjunto del macizo. 

4- Visita a la boca de la sima de San Martfn, explicacion sobre 
el terreno de la circulacion del rfo subterraneo, poligonal de 
Damocles, sala Madeleine, Galerfa de Palois, Avenida de 
Navarra, senalizadas en el terreno exterior. 

5- Penetracion a la boca de San Martfn del conjunto del 
congreso, con explicaciones al pie de la vertical. 

6- Continuidad a Arias y Pescamou con ascenso a la montana, 
para observar el conjunto del Karst del Anie, Anelarra y Llano 
de Eskilzarra. 

7- Visita a la cabana de Baticoche para situar al exterior el 
emplazamiento del rfo Larumbe, afluente del Sur. 

8- Descenso a la campa de Arias, boca sima de Etxaleku y 
recorrido por las dolinas. 

9- Regreso hacia la carretera con senalizacion en el terreno de 
las poligonales del gran can6n, diaclasa Hidalga, etc. 
Regreso a Pamplona, visitando el monasterio romanico de 

Leyre. 
El dia 29 itinerario por Valcarlos y Roncesvalles en el camino 

de Santiago a Francia, Mauleon parada de media hora, comida 
en las Gorgues de Kakouetta, remontar el barranco con explica­
ciones hidrogeologicas en : 
1- Puente del embalse de Licq , para situar las surgencias de 

Bentia del rfo subterraneo de San Martfn y del San Jorge en 
el lado contrario. 
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2- Continuidad hasta la cascada de Kakouetta, explicaciones 
geologicas sobre situacion de las distintas capas y contactos 
de roca. 

3- Visita a la Leze y exploracion de la misma. 
Regreso por San Juan de Pie del Puerto a Pamplona. 
El dfa 30 el mismo itinerario hasta Santa Engracia, Francia, 

comida en el lugar para remontar en vehfculo todo terreno a la 
Sala de La Verna, donde un equipo de la Asociacion Internacio­
nal es el encargado de la explicacion hidrologica del sistema y 
de la organizacion en grupos de la visita al interior, espaciados 
en tiempos determinados. Se limita la observacion a los puntos 
siguientes: 
1- Entrada en la Sala Chevalier , explicacion hidrologica. 
2- Descenso bajo las cascadas en la sala. 
3- Visita a la zona de las arenas, punto de perdida del rfo subte­

rraneo. 
Salida, descenso en los Land Rover al valle, toma del 

autobus y regreso por Valcarlos a Pamplona. 
El dfa 31 se deja para visita a la ciudad con el siguiente pro­

grama: 
1- Observacion del recinto amurallado de la Ciudadela, el 

Redfn , la Catedral y sus claustros. 
2- Recepcion en la Palacio de la Diputacion Fora! , sede del 

Gobierno de Navarra, con palabras del Director General de 
Obras Publicas Sr. Puras con obsequio del libro del parque 
natural de Belagoa. Visita al Salon del Trono, Presidencia, 
Azul, Capilla y distintas dependencias. 

3- Recepcion en el Ayuntamiento de la ciudad , bienvenida del 
Sr. Alcalde, aperitivo y visita al edificio en sus distintos salo­
nes. 

4- Comida ofrecida por el Gobierno de Navarra en el Hotel 
Ciudad de Pamplona. Despedida general hasta Barcelona. 
Se han cumplido los objetivos del Congreso en esta primera 

exposicion practica de los escenarios naturales de nuestra 
nacion , donde nuestro territorio tiene una parte destacada en 
este aspecto. 

English 

According to the programme preprared for the IXth Interna­
tional Congress of Speleology, on the 26th of July will meet in 
Pamplona the representatives of 18 nations, who will be accom­
modated at he Hotel Cuidad of Pamplona. 

Every member of the Congress will receive on registration a 
travelling bag and the general programme, with the detail of the 
excursions to be effected , as well as a book concerning the 
underground water problem in Navarre. 

At seven p.m., the regional T.V. will broadcast a report 
concerning the photographic exhibition presented in the hotel 
hall on the BU.56 chasm of the Larra Massif, an explanatory 
interview of the Barcelona Congress and particularly on the aims 
to be developed in Larra. 

At eight p.m. a wellcome ceremony will take place, where a 
drink will be offered to all the Congressmen , who are more than 
50. 

On the next day, 27th July, trip to lsaba in the Ronca! Valley, 
itinerary passing at Yesa Dam, to make a geological presentation 
of the area, stops all along the international road from lsaba to 
Arette . 
1- Mirador of Belagoa Mountain Pass, explanation on the gener­

al geology of the massif by Jeronimo Lopez, Bachelor in 
geological sciences 

2- Eskilzarra Refuge, half an hour stop for lunch. 
3- Eraiz mountain pass , presentation of the northern area and 

general detail of the Karst. 
4- Basque Tunnel , contact with the Karst , sinkholes typology, 

lithologic samples. 

5- Visit of the Escuret and Fertel chasms, in the San Martin 
Mountain Pass 

6- Crossing to French border and entrance to the Camp de 
Caque, to observe the karstic ground typology near the 
Lonne Peyret pot hole. 
Return journey to Pamplona by lsaba. 
On the 28th we take the Salazar Valley for the excursion to 

the visited massif: 
1- Foz de Arbayun , geological presentation from the mirador 

and visit through the touristic path . 
2- Stop at the top of the Coronas Mountain Pass, general 

presentation of the Navarre and Aragon Pyrenees, from the 
mirador orientation table. 

3- Stop at the Belagoa Mountain Pass for an hydrological 
explanation of the massif. 

4- Visit at the entrance of the pot hole of la Pierre de Saint 
Martin, explanation of the underground river flow, Damocles 
Polygon , Madeleine hall , Palois gallery, Navarre avenue, 
shown on the ground in the outside. 

5- Entrance of the Congressmen in the pot hole of la Pierre de 
Saint Martin and explanation at the foot of the vertical slope. 

6- Carrying on to Arias and Pescamou where we will go at the 
top of the mountain to observe the general karst of Anie, 
Aiielarra and Eskilzarra plain . 

7- Visit of the Baticoche cabin , to locate in the open air the 
situation of the Larumber river, south tributary. 

8- Going down to Campa de Arias , Etxaleku pot hole entrance, 
and trip in the sinkholes. 

9- Going back to the road indicating on the ground the poly­
gons of the gran Canon , Hidalga diaclase, etc ... 
Return journey to Pamplona, visiting the romanic Monastery 

of Leyre. 
On the 29 th , trip to Valcarlos and Roncesvalles on the way 

from Santiago to France, half and hour stop at Mauleon, lunch in 
the Gorges de Kakouetta, climbing of the cliff for hydrological 
explanations concerning : 
1- Bridge on Lica dam, to locate the Bentia spring of the Martin 

underground river and of San Jorge on the other slope. 
2- Carrying on until Kakouetta waterfall , geological explanations 

concerning the location of the different layers and rock con­
tacts . 

3- Visit of Leze and exploration of same. 
Return journey to Pamplona by Saint Jean de Pied de Port. 
On the 30th same trip to Sainte Grace, France, lunch on the 

spot, going up to La Verne Hall with land rovers , where a team of 
the International Association will give an explanation of the 
hydrological system and organize visiting groups in the inside. 
The observation will be limited to following : 
1- Entrance in the Chevalier hall , hydrological explanation. 
2- Going down to the waterfall. 
3- Visit of the sandy area, where is desappearing the under­

ground river 
Going back to the valley with the Land Rover, taking the bus 

and return journey to Pamplona by Valcarlos. 
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On the 31st, visit of the town, with the following pro­
gramme: 
1- Visit ot the city ramparts, the «Redin», the cathedral and the 

cloisters. 
2- Reception in the Autonomous Government Palace, where 

seats the Navarre Government. Speech of Mr. Puras, Public 
Works General Manager. Distribution of a book on the 
Belagoa Natural Park. Visit of the throne room , Presidency, 
Blue room , Chapell and other outbuildings. 

3- Reception at the Town Hall, wellcomed by the Mayor with a 
drink. Visit of the different rooms of the building. 

4- Lunch offered by the Navarre Government at the Hotel 
Cuidad of Pamplona. Farewell to Barcelona. 
All the Congress aims have been fulfiled during this first 

practical exposition in the nature of our nation , where our 
territory has an important place. 



Franc;ais 

Conformement au programme elabore para le IX Congres 
International de Speleologie, le 26 Juillet se reunissent a Pamplo­
na les representants de 18 nations, qui son loges a l'H6tel 
Ciudad de Pamplona. Chaque congressiste re9oit au moment de 
s'inscrire un sac de voyage avec le programme general, le detail 
des excursions a realiser, et un livre sur le probleme des eaux 
souterraines en Navarre. 

A sept heures du soir, la television regionale realise un 
reportage sur !'exposition photographique preparee dans la salle 
de reception de l'h6tel concernant le gouffre BU.56 du Massif de 
Larra, un interview explicatif sur le Congres de Barcelone, et plus 
particulierment les objectifs a developper a Larra. 

A huit heures a lieu une reception de bienvenue ou s'offre un 
apperitif a !'ensemble des congressistes qui sont plus de 50 a 
participer. 

Pour le jour suivant, le 27 juillet , voyage a lsaba dans la 
Vallee de Ronca! , itineraire par le barrage de Yesa, afin d 'effec­
tuer la presentation geologique du secteur, arrets tout au long 
de la route internationale d'lsaba a Arette . 

1- Panorama du Col de Belagoa, explication sur la geologie 
generale du Massif par le Dr. Jeronimo Lopez, Licencie en 
Sciences Geologiques. 

2- Refuge de Eskizarra, arret d 'une demie-heure pour dejeu­
ner. 

3- Col de Eraiz, presentation de la zone nord et detail general 
du karst. 

4- Tunnel des Basques, contact direct avec le karst, typologie 
des dolines, prise d'echantillons lithologiques. 

5- Visite au secteur des gouffres de Escuret et Fertel , au Col de 
Saint Martin. 

6- Passage en France et penetration dans le Camp de Caque, 
afin d'obsever la typologie du sol karstique dans les environs 
du grouffre de Lonne Peyret. 
Retour a Pamplona par lsaba. 
Le 28 on visite la vallee de Salazar: 

1- Foz de Arbayun , presentation geologique depuis le panora­
ma et visite posterieure par le chemin touristique. 

2- Arret au Col des Couronnes, presentation generale des 
Pyrenees de Navarre et d 'Aragon , depuis la table d 'orienta­
tion du panorama. 

3- Arret au Col de Belagoa pour une explication hydrologique 
de !'ensemble du Massif. 

4- Visite a l'entree du Gouffre de la Pierre de Saint Martin , 
explication sur le terrain de la circulation de la riviere 
souterraine, polygone de Damocles, salle Madeleine, Galerie 
de Palois, Avenue de Navarre, signales sur le terrain exte­
rieur. 

5- Entree de !'ensemble du Congres dans le Gouffre de la 

Pierre de Saint Martin, avec des explications au pied de la 
vert icale. 

6- Continuite a Arias et Pescamou avec ascension de la monta­
gne, pour observer !'ensemble du karst d 'Anie , Anelarra et 
Plaine d'Eskilzarra. 

7- Visite de la cabanne de Baticoche pour situer a l'exterieur 
!'emplacement de la riviere Larumbe, affluent du sud . 

8- Descente a Arias , entree gouffre de Etxaleku et parcours des 
dolines. 

9- Retour vers la route en signalant sur le terrain les polygones 
du gran Canon , diaclase Hidalga, etc ... 
Retour a Pamplona, en visitant le Monastere Roman de Leyre. 
Le 29 itineraire par Valcarlos et Ronceveau sur le Chemin de 

Saint Jacques vers la France, Mauleon arret d 'une demie-heure, 
repas dans les gorges de Kakouetta, remontee du precipice 
avec les explications hydrogeologiques de: 
1- Pont du barrage de Licq, pour situer les surgences Saint 

Martin et de Saint Georges sur l'autre versant. 
2- Continuation jusqu 'a la cascade de Kakouetta, explications 

geologiques sur la situation des differentes couches et 
contacts de roches. 

3- Visite a Leze et exploration. 
Retour a Pamplona par Saint Jean de Pied de Port. 
Le 30, meme itineraire jusqu'a Sainte Grace, France, repas 

sur place pour remonter avec un vehicule tout-terrain jusqu 'a la 
salle de la Verne, ou une equipe de !'Association Internationale 
se chargera de !'explication hydrologique du systeme et de 
!'organisation en groupes de la visite a l'interieur, espacees a 
des temps determines. On se limitera a !'observation des points 
suivants: 
1- Entree de la salle Chevalier, explication hydrologique 
2- Descente sous les cascades dans la salle 
3- Visite de la zone des sables, point de disparition de la riviere 

souterraine. 
Sortie, descente avec les Land Rover vers la vallee, installa­

tions dans l'autobus et retour par Valcarlos a Pamplona. 
Le 31 , libre pour visiter la ville avec le programme suivant 

1- Observation de l'enceinte muree de la ville , le «Redin», la 
Cathedrale et les cloTtres. 

2- Reception au Palais du Gouvernement Autonome, siege du 
Gouvernement de Navarre, et discours de M. Puras, Direc­
teur General des Travaux Publics, remise du livre sur le Pare 
nature! de Belagoa. Visite de la Salle du Trone, Presidence, 
Salle Bleue, Chapelle et autres dependances. 

3- Reception a l'H6tel de Ville, en recevant la bienvenue du 
Maire, apperitif et visite du batiment et des divers salons . 

4- Repas offert par le Gouvernement de Navarre a l'H6tel 
Ciudad de Pamplona. Adie general jusqu'a Barcelone. 
Les objectifs du Congres ont ete accomplis durant cette 

premiere exposition pratique des parages naturels de noire 
nation, ou noire territoire a une part importante dans eel aspect. 

CAMPAMENT COMPLEXE SUBTERRANI OJO GUARENA (BURGOS)/ CAMPAMENTO COMPLEJO 
SUBTERRANEO OJO GUARENA (BURGOS) / SUBTERRANEAN COMPLEX CAMP OJO GUARENA 
(BURGOS) / CAMP COPLEXE SOUTERRAIN OJO GUARENA (BURGOS) 

Catala 

Dins dels actes del 9e Congres Internacional d 'Espeleologia, 
es va organitzar per part de la Federacion Castellana-Lleonesa 
un Campament al Complex d 'Ojo Guarena, donada la importan­
cia internacional del mateix. 

Es va formar una Comissio Organitzadora formada pel Presi­
dent de la F.C.L.E. Jesus Pena, Marfa-Rosa Dfaz, Juan Armenda-

riz i Juan Antonio Bonilla. El fet de que formessin part d 'aquesta 
Organitzacio membres de la Federacio Riojana fou degut a que, 
en iniciar-se la preparacio d 'aquesta activitat , l'estructura federa­
tiva integrava tambe La Rioja i essent President de l'aleshores 
Federacio Castellana-Nord Marfa-Rosa Dfaz, com a capdavantera 
de les gestions, es va decidir d 'incorporar-la a la ja esmentada 
Comissio Organitzadora. 

Es van realitzar les gestions oportunes davant dels organis-
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mes oficials, dels quals depen el Complex d 'Ojo Guarer'ia, per a 
poder dur a terme l'activitat. 

Es va escollir d 'Alberg Juvenil que la Comunitat de Castella­
Lle6 disposa a Soncillo, per a donar allotjament als participants 
de l'activitat. 

Es compta amb la col-laboraci6 dels membres de la Federa­
ci6 Riojana. Grup Espeologic Edelweis de l'Exma. Diputaci6 de 
Burgos, Grup Espeleologic Ramon y Cajal, Grup Espeleologic 
Niphargus i Uni6 Espeleologica Vallissoletana. 

Desenvolupament de l'activitat 

Dia 9. Es va rebre els participants a l'acte a la Diputaci6 de 
Burgos, on s'efectua un acte academic a carrec de D. Juan 
Carlos Elorza, Director del Museu de Burgos. 

Es va visitar tambe el Museu Arqueologic de Burgos, la 
Cartoixa de Miraflores i la Catedral. 

Per la tarda, es va traslladar els congressistes a l'Alberg de 
Soncillo on es varen intal-lar. 

Dia 11. Despres d'esmorzar i de repartir les bosses del 
menjar, es va distribuir el personal per a les diferents activitats 
de la jornada. 

A Ojo Guarer'ia es visita el tercer pis, el riu Guarer'ia (tornant 
per un itinerari diferent) com a activitat llarga i es feu la Galeria 
Principal, la Sala de les pintures, Dolencies i Museu de Cera, 
com a ruta mes facil. 

L'activitat opcional fou la Cova de Piscarciano, i com a visita 
turistica es va anar a Aguilar de Campoo, recorrent el Panta de 
l'Ebre. 

Dia 12. L'activitat a Ojo Guarer'ia ens condui fins la «Galeria 
del aburrimiento» i l'altra ruta fou de caire fotografic. 

La cova opcional fou novament la Cova de Piscarciano, 
doncs hi havia mes gent que hi volia anar. 

La ruta turistica fou : Orbaneja del Castillo, San Martin Deeli­
nes, Moradillo de Sedano, Pesadas, Puerto de la Mazorra. 

Dia 13. A Ojo Guarer'ia es va visitar el «Sector Dulla» i es feu 
una ruta fotografica. 

La cova opcional fou «Covanegra». 
La ruta turistica consiti en una recorregut pel Panta de l'Ebre. 
Dia 14. No hi hague activitat espeleologica a Ojo Guarer'ia. 

Un grup s'arriba a la Cova de las Yeguas i un altre a Covanegra. 
La ruta turistica consisti en una excursi6 a Santander per anar a 
la platja, ja que la major part dels participants aixi ho varen sol·li­
citar. 

Per la nit es va celebrar el sopar de comiat amb una festa en 
honor als congressistes, repartint-se obsequis i records. La festa 
acaba al poble de Soncillo on es celebrava una revetlla popu­
lar. 

Havent sopat, mantingueren una reuni6 amb els membres del 
Grup Edelweis, per a organitzar l'activitat de l'endema a Ojo 
Guarer'ia. 

Dia 10. Despres d 'esmorzar, ens varem dirigir a l'Alto de San 
Bernabe, on ens retrobarem amb els membres del Grup Edel­
weis , per a visitar la Cova de Kaite. 

Seguidament es va realitzar una visita a la part exterior del 
Complex, menjant a Cornejo de Sotoscuevas. Per la tarda es va 
visitar l'exposici6 que sobre els treballs a Ojo Guarer'ia havia 
estat muntada pel Grup Edelweis, per a retornar posteriorment a 
Soncillo. 

Despres de sopar es va reunir la Comissi6 Organitzadora, 
juntament amb els membres del grups col-laboradors per a fer 
un balanc;: de la jornada i planificar l'activitat del proper dia. 

Es van escollir responsables per a cadascuna de les activi­
tats i per al manteniment de l'alberg , distribuint-se les tasques a 
realitzar. 

Tot seguit es mantingue una reuni6 amb els membres del 
Grup Edelweis, exposant-els-hi el que s'havia acordat referent al 
canvi d'itineraris a !'interior d'Ojo Guarer'ia, a fi d 'incrementar el 
seu recorregut i la seva dificultat. 
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Es va decidir tambe de fer un itinerari de llarga durada (unes 
8 hores aproximadament) i un altre de mes curt i mes facil , 
durant tots els dies, aixi com una cavitat opcional -tambe tots 
els dies- i un recorregut turistic per als no espeleolegs. 

Al taul6 d 'anuncis s'hi enganxaren cartells anunciant l'activi­
tat del dia segUent perque cada participant pogues escollir allo 
que mes Ir interesses. 

Dia 15. Comiat. 
Els qui participaren a les visites a Ojo Guarer'ia, un cop fora 

de la cavitat , eren acompanyats a l'Exposici6 del Grup Edelweis 
perque resseguissin sobre la topografia de la cova aquells 
indrets per on havien passat poques hores abans. 

Castellano 

Dtiitro de los actos del 9.° Congreso Internacional de Espe­
leologia, se organize por parte de la Federaci6n Castellana­
Leonesa un Campamento en el Completo de Ojo Guarer'ia, dada 
la importancia internacional del mismo. 

Se form6 una Comisi6n Organizadora formada por el Presi­
dente de la F.C.L.E. Jesus Pena; Maria-Rosa Diaz; Juan Armen­
dariz y Juan Antonio Bonilla. El que formaran parte de esta 
organizaci6n miembros de la Federaci6n Riojana fue debido a 
que al iniciar la preparaci6n de dicha actividad la estructura 
Federativa estaba constituida con La Rioja y la Presidente de la 
entonces Federaci6n Castellana-Norte era Maria-Rosa Diaz y 
como iniciadora de las gestiones se decidi6 que formara parte 
de dicha comisi6n organizadora. 

Se realizaron las gestiones oportunas ante los organismos 
oficiales de los cuales depende el Complejo de Ojo Guarer'ia 
para poder llevar a termino la actividad . 

Se escogi6 el Albergue Juvenil que la Comunidad de Castilla­
Leon dispone en Soncillo para albergar a los participantes de la 
actividad. 

Se cont6 con la colaboraci6n de los miembros de la Federa­
ci6n Riojana; Grupo Espeleol6gico Edelweiss de la Exma. Diputa­
ci6n de Burgos; Grupo Espeleol6gico Ramon y Cajal; Grupo 
Espeleol6gico Niphargus y Union Espeleol6gica Vallisoletana. 

Desarrollo de la actividad 

Dia 9. Se recibi6 a los participantes en el Acto en la 
Diputaci6n de Burgos, donde se realiz6 un acto academico a 
cargo de D. Juan Carlos Elorza, Director del Museo de Bur­
gos. 

Se visit6 el Museo Arqueol6gico de Burgos asi como la 
Cartuja de Miraflores y la Catedral. 

Por la tarde se traslad6 a los congresistas al Albergue de 
Soncillo donde se instalaron . 

Despues de la cena, se mantuvo una reunion con los 
miembros del Grupo Edelweiss para organizar la actividad del 
dia siguiente dentro del Ojo Guarer'ia. 

Dia 10. Despues de desayunar nos dirigimos al Alto de San 
Bernabe donde nos encontramos con los miembros del Grupo 
Edelweiss, visitando la Cueva de Kaite. 

Seguidamente se realiz6 una visita a la parte exterior del 
Complejo, comiendo en Cornejo de Sotoscuevas. Por la tarde se 
visit6 la exposici6n que sobre los trabajos en Ojo Guarer'ia habia 
sido montada por el Grupo Edelweiss, regresando posteriormen­
te a Soncillo. 

Despues de cenar se reuni6 la comisi6n organizadora junto 
con los miembros de los grupos colaboradores para hacer 
balance del dia y planificar la actividad del dia siguiente. 

Se nombraron responsables de cada una de las actividades y 
mantenimiento del Albergue, distribuyendo los trabajos a reali­
zar. 

Seguidamente se mantuvo una reunion con los miembros del 



Grupo Edelweiss, exponiendoles lo acordado de cambiar los 
itineraries en el interior de Ojo Guarer'ia para que fueran de 
mayor recorrido y dificultad. 

Se decidio realizar un itinerario de larga duracion, sobre unas 
8 horas y otro de menor recorrido y mas facil todos los dfas, una 
cavidad opcional tambien todos los dfas y un recorrido turfstico 
para los no espeleologos. 

Se pusieron en el tablon de anuncios carteles anunciando la 
actividad del dfa siguiente para que cada participante pudiera 
elegir lo que mas le interesara. 

Dfa 11 . Despues de desayunar y repartir las bolsas de 
comida, se distribuyo el personal para las distintas actividades 
del dfa. 

En Ojo Guarer'ia se visito hasta el tercer piso, el rfo Guarer'ia 
regresando por itinerario distinto, como actividad larga, y la 
Galerfa Principal , Sala de las pinturas, Dolencias, Museo de Cera 
como la ruta mas facil. 

La cavidad opcional fue la Cueva de Piscarciano, y como 
visita turfstica se fue a Aguilar de Campoo recorriendo el 
Pantano del Ebro. 

Dfa 12. La actividad en Ojo Guarer'ia fue hasta la «Galerfa del 
Aburrimiento» y otra ruta fotografica. 

Como cueva opcional volvio a ser la Cueva de Piscarciano 
pues habfa mas gente que querfa ir. 

La ruta turfstica fue: Orbaneja del Castillo, San Martin Deeli­
nes, Moradillo de Sedano, Pesadas, Puerto de la Mazorra. 

Dfa 13. En Ojo Guarer'ia se visito el «Sector Dulla» y una ruta 
fotografica. 

La cueva opcional fue «Covanegra». 
La Ruta turfstica fue un recorrido por el Pantano del Ebro. 
Dfa 14. No hubo actividad espeleologica en Ojo Guarer'ia. 
Un grupo fue a la Cueva de las Yeguas y otro a Covane-

gra. 
La ruta turfstica fue a Santander para ir a la playa, ya que la 

mayorfa de los participantes asf lo solicitaron. 
Por la noche se celebro la cena de despedida con una fiesta 

en honor de los congresistas, repartiendo obsequies y recuer­
dos, terminando la fiesta en el pueblo de Soncillo donde se 
celebraba una verbena popular. 

Dfa 15. Despedida. 
Los participantes en las visitas a Ojo Guarefia, despues de 

salir de la cavidad eran llevados a la Exposicion del Grupo 
Edelweiss para que vieran sobre el panel con la topograffa de la 
cueva los lugares por donde habfan pasado. 

English 

Within the 9th International Congress of Speleology, the 
Federacion Castellana-Leonesa organized a workcamp at the 
Guarer'ia complex, due to its international importance. 

An Organizing Committee was formed with the FCLE Presi­
dent, Mr. Jesus Pena; Marfa Rosa Diaz; Juan Armendariz and 
Antonio Bonilla. The fact that some members of the Federacion 
Riojana formed part of the Committee was due to the fact that at 
the beginning of the preparation of this activity, the federative 
structure was constituted with La Rioja and the President was 
then Marfa-Rosa, so it was decided that she should form part of 
said Committee. 

The appropriate measures were taken before the official 
Organizations controling Ojo de Guarer'ia, in order to be able to 
carry out the activity. 

The Youth Hostel belonging to the Community of Castilla­
Leon in Soncillo was chosen to lodge all the participants of the 
activity. 

We counted with the collaboration of the Federacion Riojana 
members; the Edelweiss Speleological group of the Diputacion 
de Burgos; the Speleological Group Ramon y Cajal; the 
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Niphargus Speleological Group and the Union Espeleologica 
Vallisoletana. 

Development of the activity 

On the 9th. All participants were wellcomed in the Diputacion 
of Burgos , where an academic ceremony was given by Dr. Juan 
Carlos Elorza, Manager of the Burgos Museum. 

There was a visit to the Archaeological Museum of Burgos 
and to La Cartuja de Miraflores, as well as the Cathedral. 

In the afternoon the participants were taken to the Youth 
Hostel of Soncillo for the night. 

Once dinner was over, a meeting with the members of the 
Edelweiss Group was held in order to organize next day's 
activities within the Ojo Guarer'ia. 

On the 10th. After breakfast we headed towards the Alto de 
San Bernabe where we met the members of the Edelweiss 
Group and we visited the Cueva of Kaite. 

After visiting the outside of the complex, we ate in Cornejo 
de Sotoscuevas. In the afternoon we visited the exhibition of the 
works of Ojo Guarer'ia effected by the Edelweiss Group, and we 
got back to Soncillo. 

After dinner, the Organizing Committee and the members of 
the different groups met to talk of the activities of the day and 
plan the future ones. 

Responsible persons were appointed for each activity, the 
cleaning of the Youth Hostel and the different tasks were distrib­
uted. 

A meeting with the Edelweiss Group was held explaining to 
them the agreement in changing the itineraries inside Ojo 
Guarer'ia to increase the length and the difficulty. 

It was decided to carry out everyday a long-lasting itinerary of 
about 8 hours and a shorter and easier one with the option of a 
touristic tour and the visit of a cavity for the no professionnal per­
sons. 

The next day's activities were put on the notice board so 
each participant could choose what suit him best. 

On the 11th - After breakfast pic-nic bags were distributed, for 
the different activities of the day. 

At Ojo Guarer'ia the longest expedition reached the third floor, 
visited the Guarer'ia river and came back through another 
itinerary, the easy trip visited the main gallery, Dolencias, and the 
wax Museum. 

The optionnal cavity was La Cueva de Piscarciano, and the 
touristic tour went to Aguilar de Campoo to see the Pantano del 
Ebro. 

On the 12th. Inside Ojo Guarer'ia the visit reached La Galeria 
del Aburrimiento and another photographic tour. 

The optionnal cavity was again La Cueva de Piscarciano, as 
more people wanted to go. 

The touristic tour was: Orbaneja del Castillo, San Martin 
Deelines, Moradillo de Sedano, Pesadas, Puerto de la 
Mazorra. 

On the 13th. The Sector Dulla and the photographic tour 
were visited in Ojo Guarer'ia. 

The optionnal cavity was Covanegra. 
The touristic tour went to Pantano del Ebro. 
On the 14th. There was no speleological activity in Ojo 

Guarer'ia. One group went to la Cueva de las Yeguas and 
another to Covanegra. 

The touristic group went to the beach at Santander, as the 
majority of the participants requested it. 

In the evening, there was a farewell dinner with a party for 
the congress members, giving them gifts and souvenirs . The 
party ended up at Soncillo with a general «verbena» 

On the 15th. Farewell. 
The persons taking part to the visits of Ojo Guarer'ia, were 

taken at the end of the tour to the Edelweiss Exhibition to check 
on the map the topography of the cave of the visited places. 



Franc;ais 

Dans le cadre du IX Congres International de speleologie, la 
«Federacion Castellana-Leonesa» a organise un campement dans 
le systeme Ojo Guareria, qui a une importance internationale 
dans le monde speleologique. 

On a cree une Commission d'Organisation, formee par le 
President de la F.C.L.E., Jesus Peria; Marfa Rosa Diaz; Juan 
Armendariz y Juan Antonio Bonilla. Le fait que cette Commission 
soit formee par des membres de la «Federacion Riojana» est d0 a 
ce qu'au moment ou l'on a commence a preparer cette activite, 
la structure federative etait constitutee par La Rioja, et le 
President de la «Federacion Castellana-Norte», a ce moment en 
etait Marfa-Rosa Diaz, et comme la dite federation entame les 
demarches, on a decide qu'elle fasse partie de cette Commis­
sion d 'Organisation. 

Toutes les demarches necessaires pour pouvoir realiser l'acti­
vite, ont ete faites. 

L'Auberge de jeunesse que la «Comunidad de Castilla-Leon» 
possede a Soncillo a ete choisie pour y loger les participants. 

Les membres de la «Federacion Riojana»; «Grupo Espeleologi­
co Edelweiss de la Excma. Diputacion de Burgos»; «Grupo 
espeleologico Ramon y Cajal»; «Grupo Espeleologico Niphargus» 
et «Union Espeleologica Vallisoletana» ont collabore a la realisa­
tion de cette activite. 

Developpement de l'activite 

9.8.86. Reception des participants a la «Diputacion de Bur­
gos» ou ii y a eu un acte academique a charge de D. Juan Carlos 
Elorza, Directeur du Musee de Burgos. 

On a visite le Musee Archeologique de Burgos, ainsi que la 
Cartuja de Miraflores et la Cathedrale. 

Dans l'apres-midi , les participants ont ete conduits a l'auber­
ge de Soncillo, ou ils se sont installes. 

Apres le diner, on s'est reuni avec les membres du groupe 
Edelweiss afin d'organiser l'activite du lendemain dans Ojo Gua­
reria. 

Apres nous avons visite la partie exterieure du Complexe, et 
nous avons dejeune a Cornejo de Sotoscuevas. L'apres-midi 
nous avons visite !'exposition installee par le Groupe Edelweiss, 
ou l'on a pu apprecier les travaux realises a Ojo Guareria. A 
continuation , nous sommes rentres a Soncillo. 

Aussit6t apres le diner la Commission d'Organisation s'est 
reunie avec les membres des groupes collaborateurs pour faire 
le bilan de la journee et planifier l'activite du lendemain. 

On' a nomme un responsable pour chacune des activites et 

pour l'entretien de l'auberge, ainsi que pour chacun des travaux 
a realiser. 

Tout de suite apres, nous nous sommes reunis avec les 
membres du groupe Edelweiss pour leur dire que nous etions 
tous d'accord pour changer les itineraires a l'interieur de Ojo 
Guareria, pour qu'ils aient un parcours plus long et avec plus de 
difficultes. 

On a decide de faire chaque jour un itineraire long -8 heures 
a peu pres-; un autre plus court et plus facile, et un troisieme 
pour ceux qui n'etaient pas des speleologues. 

On a colle des affiches indiquant l'activite du lendemain, sur 
le tableau des annonces, ainsi, chaque participant pouvait choisir 
l'activite selon son propre interet. 

11.8.86. Apres le petit-dejeuner, chaque participant a re<;:u un 
sac avec le dejeuner et chaque groupe est parti pour faire 
l'activite du jour 

Dans Ojo Guareria l'activite longue consistait a parcourir 
jusqu'au troisieme etage et le fleuve Guareria, en rentrant par un 
itineraire different. Le parcours le plus facile a ete la visite a la 
galerie principale, la salle des peintures, «Dolencias», et le musee 
de cire. 

La cavite optionnelle etait la grotte de Piscarciano. La visite 
touristique consistait a aller jusqu'a Aguilar de Campoo et une 
visite au Barrage de l'Ebro. 

12.8.86. L'activite dans Ojo Guareria a consiste a aller jusqu­
'a la «Galerfa del Aburrimiento», ii y avait aussi une autre route 
photographique. 

L'activite optionnelle a ete, encore une fois, la grotte de 
Piscarciano, car certaines personnes y etaient interessees. 

La route touristique allait a: Orbaneja del Castillo, San Martin 
Deelines, Moradillo de Sedano, Pesadas, Puerto de la Mazo­
rra. 

13.8.86. Dans Ojo Guareria on a visite le «Sector Dulla» et on 
a fait un parcours photographique. 

La grotte optionelle fut «Covanegra». 
La route touristique consistait en un parcours par le Barrage 

de l'Ebro. 
14.8.86. II n'y eut pas d'activite speleologique dans Ojo 

Guareria. Un groupe est alle a la grotte de las Yeguas et un 
autre a Covanegra. 

Le groupe touristique est alle a Santander pour se baigner a 
la plage. C'est l'activite que la majorite des participants a choi­
sie. 

Le soir on a organise un diner d'adieux en honneur des 
participants, a qui l'on a offert des souvenirs et des cadeaux. La 
fete s'est terminee par une «verbena» populaire a Soncillo. 

15.8.86. Depart. 
Les participants qui ont visite Ojo Guareria, etaient accom­

pagnes, apres l'activite, a !'exposition du groupe Edelweiss, pour 
qu'ils puissent voir sur la topographie de la cavite, les endroits 
qu'ils avaient parcourus. 

JORN~DES EN CAVITATS VOLCANIQUES (ILLES CANARIES)/ JORNADAS EN CAVIDADES 
VOLCANICAS (ISLAS CANARIAS) / JOURNIES IN VOLCANIC CAVITIES (CANARY ISLANDS) / 
JORUNEES DANS CAVITES VOLCANIQUES (CANARIAS) 

Catala 

La Federacio Canaria d'Espeleologia organitza una de les 
activitats complementaries dels actes centrals del 9e Congres 
Internacional d'Espeleologia, que tingue lloc del 10 al 16 d'agost 
de 1986: 

Es tria l'llla de Tenerife per desenvolupar-hi les jornades, 
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establint-se la base d'operacions a la seva capital, Santa 
Cruz. 

Les activitats foren molt complertes, s'inclo'fren visites turfsti­
ques, recepcions, sessions cientffiques, treballs de camp i visites 
a cavitats, etc. 

Cal destacar el gran interes que desperta l'activitat entre els 
medis de comunicacio, ja que la premsa local es feu resso de les 



jornades i la televisio regionals va enregistrar dos reportatges; 
l'un dins la cavitat i l'altre a la sessio cientifica de la Universitat 
de la Laguna, essent puntualment emesos. 

Relaci6 d'activitats 

Visita turfstica al Puerto de la Cruz, en la que es pogue 
admirar el contrast entre les antiqufsimes construccions fona­
mentals de la ciutat i l'explosio turfstica actual. 

- Visita i recepcio al Cabildo de Tenerife , on tots els assistents 
foren obsequiats amb un lot de llibres de temes cientffics 
especffics, tecnics i documentales, de l'arxipelag. 

- Visita al Museu Arqueol6gic de Santa Cruz, que exhibeix les 
esplendides col·leccions d 'utensilis, ornaments, m6mies, etc. 
de la primitiva colonitzacio «guanche». 

- Recepcio i dinar en el distingit «Club Olivier» a carrec de 
l'Excm. Ajuntament de Sar.ta Cruz. 

- · Visita i sopar al Casino «Tahoro», deferencia del Cabildo de 
Tenerife. Recepcio i dinar oferts per l'excelentissim Ajunta­
ment d 'lcod. 

- ltineraris a traves del massfs d 'Anaga, entrant en els boscos 
de «laurisilva», admirant la seva caracterfstica i exotica flora i 
fauna. 

- Visita turfstica als «Lagos Martianez» a Puerto de la Cruz, amb 
«Lunch» a l'aire lliure entre exhuberants jardins i modernes 
construccions, deferencia de l'Excm. Ajuntament de la Ciu­
tat. 

- Visita al Departament de Zoologia de la Facultad de Biologia 
de la Universitat de La Laguna, amb exposicio de topografies 
de cavitats i de fauna cavernfcola a l'arxipelag i sessio 
cientifica que va versar sobre els darrers descobriments, ja 
sigui de fauna cavernfcola de cavitats volcaniques, o be sobre 
la fauna del M.S.S. (Medi Subterrani Superficial) . 
Les cavitats visitades foren : Zona d'lcod ; Cueva del Viento a 

El Amparo, lcod , 6.400 m. de recorregut; Cueva de Felipe 
Reventon, situada prop de l'anteriorment esmentada, 3.000 m. 
de recorregut i la cova de los Marcos, lcod, 1.800 m. de 
recorregut; zona del Teide, amb visita a diverses cavitats anome­
nades Cuevas Negras, interessants per la seva localitzacio a 
2.050 m. s.n.m. a la zona de Pico Viejo. En aquesta mateixa 
activitat, els participants varen visitar Las Canadas i, a mes, els 
que ho van desitjar, van poder pujar al Teide, (3.717 m. d'altura). 

Participants / Participantes / Participants 

Roberto Conti (Italia) 
Maria Conti (Italia) 
Van Der Pas (Holanda) 
Bernardo Garcia (Espanya) 
Jose M.a Lopez (Espanya) 
Roberto Pinedo (Espanya) 
Heinrich (Austria) 
Howart (Estats Units) 
Jubertie (Fran<;:a) 
Takanori Ogawa (Japo) 
Alio Katsumata (Japo) 
Takoshi Ohsaka (Japo) 
M.a LluYsa Alberich (Espanya) 
Llufs Auroux (Espanya) 

Castellano 

Organizado por la Federacion Canaria de Espelologfa, tuvo 
lugar en las Islas Canarias, entre los dfas 10 al 16 de agosto de 
1986, una de las actividades post-congreso, complementarias de 
los Actos Centrales del 9.° Congreso Internacional de Espeleolo­
gfa. 

La zona elegida para el desarrollo de las Jornadas fue la Isla 
de Tenerife , estableciendo la base de operaciones en su capital, 
Santa Cruz. 

Las actividades fueron muy completas, incluyendo visitas 
turfsticas, recepciones, sesiones cientificas, trabajos de campo y 
visistas a cavidades, etc. 

Merece ser destacado el gran interes que desperto la 
actividad a los medios de comunicacion, pues la prensa local se 
hizo eco de las Jornadas y la Television Regional grabo dos 
reportajes , uno dentro de la cavidad y otro en la sesion cientifica 
de la Universidad de la Laguna, siendo puntualmente emiti­
dos. 

Relaci6n de actividades 

- Visita turfstica a Puerto de la Cruz, admirando el contraste 
de las antiqufsimas construcciones fundamentales de la 
ciudad , con la actual explosion turfstica. 

- Visita y recepcion en el Cabildo de Tenerife , donde todos 
los asistentes fueron obsequiados con un lote de libros 
con temas especfficos cientificos, tenicos y documentales 
del archipielago. 

- Visita al Museo Arqueologico de Santa Cruz, que muestra 
las esplendidas colecciones de utensilios, adornos, mo­
mias, etc. de la primitiva colonizacion Guanche. 

- Recepcion y almuerzo en el distinguido «Club Olivier» a 
cargo del Excm. Ayuntamiento de Santa Cruz. 

- Visita y cena en el Casino «Tahoro», deferencia del Cabildo 
de Tenerife. Recepcion y almuerzo ofrecido por el Excmo. 
Ayuntamiento de lcod. 

- ltinerarios a traves del macizo de Anaga, penetrando en 
los bosques «laurisilva» con su exotica y caracterfstica flora 
y fauna. 

- Visita turfstica a los «Lagos de Martianez» en Puerto de la 
Curz con «lunch» al aire libre entre exuberantes jardines y ' 
modernas construcciones, deferencia del Excm. Ayunta­
miento de la Ciudad . 

- Visita al Departamento de Zoologfa de la Facultad de 
Biologfa de la Universidad de La Laguna, con exposicion 
de topograffa de cavidades y de fauna cavernfcola del 
archipielago y sesion cientffica que verso sobre los mas 
recientes descubrimientos tanto sobre la fauna cavernfcola 
de cavidades volcanicas, · como sobre la fauna del M.S.S. 
(Mundo Subterraneo Superficial) . 

Las cavidades visitadas fueron : Zona de lcod; Cueva del 
Viento en El Amparo, lcod, 6.400 m de recorrido; Cueva de 
Felipe Reventon, situada junto a la anterior, 3.000 m recorrido y 
Cueva de los Marcos, lcod , 1.800 m recorrido, Zona del Teide, 
con visita a varias cavidades denominadas Cuevas Negras 
interesantes por su localizacion a 2.050 m s.n.m. en la zona del 
Pico Viejo. En esta misma actividad, los participantes visitaron 
las Canadas y ademas, los que lo desearon pudieron ascender al 
Pico del Teide, de 3.171 m de altura. 

English 

One of the complementary activities to the 9th International 
Congress of Speleology, took place between the 10th and the 
16th of august 1986, in the Canary Islands. 

The elected area was Tenerife Island, and the base of the 
operations was established in the Capital Santa Cruz. 

The activities were complete, including touristic tours , recep­
tions, scientific meetings, works in the open air and visit of the 
caves, etc ... 

It has to be underlined the interested shown by the communi­
cations means, as the local press mentioned the activities and 
the regional TV gave two illustrated report , one in the cave and 
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the other during the scientific meeting at La Laguna Universi­
ty. 

List of activities 

- Touristic visit of Puerto de la Cruz, admiring the contrast 
between the very old buildings of the town and the present 
touristic explosion. 

- Visit and reception in the Cabildo of Tenerife , where all the 
congressmen received books concerning scientific , techni­
cal and documental information of the Archipelago. 
Visit of the archaeological Museum of Santa Cruz, which 
shows beautiful col lections of tools , adornments, mum­
mies, etc ... , of the primitive Guanche colonization. 
Reception and lunch in the «Club Olivier», by the Town Hall 
of Santa Cruz. 

- Visit and supper in the Casino «Tahoro», offered by the 
Cabildo of Tenerife. Reception and lunch offered by the 
Town Hall of lcod . 

- Visit through the Anaga Massif, going into the «laurisilva» 
woods, having an exotic and characteristic flora and 
fauna. 

- Touristic visit of «Lagos de Martianez» at Puerto de la Cruz 
with a lunch in the open air, in the middle of beautiful 
gardens and modern buildings, offered by the Town Hall of 
the city . 

- Visit of the zoological department of the Biology Faculty, 
La Laguna University, with the exhibition of caves topogra­
phy and cave-dwelling fauna of the archipelago and a 
scientific meeting about the most recent discoveries of the 
cave-dwell ing fauna as well as the volcanic caves and the 
superficial subterranean world fauna. 

The visited caves were: lcod area; Cueva del Viento in El 
Amparo, lcod, 6.400 m long; Cueva de Felipe Revent6n, situated 
near the former one, 3.000 m long and Cueva de los Marcos, 
lcod , 1.800 m long , Teide area, with the visit of several caves 
called Cuevas Negras, interesting for their location at 2.050 m 
s.n.m. in the area of Pico Viejo. During this trip the congressmen 
desiring it could visit las Canadas and also climb the Teide of 
3.717 m of altitude. 

Franerais 

La Federation des lies Canaries de Speleologie a organise 
une des activites complementaires des principaux actes du 
9eme Congres International de Speleologie, qui ont eu lieu du 10 
au 16 aout 1986. 

L'lle de Tenerife fut choisie pour y developper les differentes 

SIMA GESM -1.098 m (MALAGA) 

Catala 

L'inici d 'aquesta activitat va plantejar una serie de dificultats 
degut a una manca de coordinaci6 amb el comite organitzador 
del 9e. Congres International d 'Espeleologia, per la qual cosa no 
va esser possible de distribuir, amb el temps necessari , tota la 
informaci6 sobre les activitats programades en la campanya 
SIMA GESM 86. Aquesta descoordinaci6 comporta el que a 
ultima hora es canvies, en part , el programa presentat a la 
memoria del projecte, sobretot , en allo que feia referencia als 
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activites, et la base des operations fut etablie a la capitale Santa 
Cruz. 

Les activites ont ete Ires completes; elles ont inclu des 
visities touristiques, des receptions, des sessions scientifiques, 
des travaux de camp et des visites a des cavites, etc. 

II taut souligner le gran interet que l'activite a provoque dans 
les milieux informatifs. La presse locale se fit echo des visites et 
la television regionale a enregistre deux reportages, l'un dans la 
cavite et l'autre durant la seance scientifique de l'Universite de 
La Laguna, qui furent ponctuellement emis. 

Relation des activites 

- Visite touristique a Puerto de la Cruz, ou l'on a pu admirer 
le contrast entre les constructions tres anciennes fonda­
mentales de la ville , avec !'explosion touristique actuelle. 

- Visite et reception au Cabildo de Tenerife, ou l'on a fait 
cadeau a tous les assistants des livres sur des sujets 
specifiquement scientifiques, techniques et documentaires 
de l'archipel. 

- Visite au Musee Archeologique de Santa Cruz, qui montre 
les magnifiques collections d'utensiles, ornements, mo­
mies, etc. de la primitive colonisation «guanche». 

- Reception et dejeuner au «Club Olivier» offer! par l'H6tel de 
Ville de Santa Cruz. 

- Visite et dTner au Casino «Tahoro», offer! par le Cabildo de 
Tenerife. Reception et dejeuner offert par l'H6tel de Ville 
d 'lcod. 

- ltineraires a travers le massif d'Anaga; excursion dans les 
bois de «laurisilva» ou la faune et la flore y sont exotiques 
et caracteristiques. 

- Visite touristique aux lacs de Martianez a Puerto de la 
Cruz, avec «lunch» en plen air, parmi des jardins exube­
rants et constructions modernes, offert par l'H6tel de Ville. 

- Visite au Departement de Zoologie de la Faculte de 
Biologie de l'Universite de La Laguna, ou l'on a pu admirer 
!'exposition de topographie de cavites et de faune caverni­
cole de l'archipel. C'est la aussi ou ii y a eu une sceance 
scientifique sur les decouvertes les plus recentes de faune 
cavernicole des cavites volcaniques, ainsi que de la faune 
du M.S.S. (Moyen Souterrain Superficiel) . 

On a visite les cavites suivantes: Zone d'lcod ; Cueva del 
Viento a El Amparo, lcod, 6.400 m de long; Cueva de Felipe 
Revent6n, situee pres de l'anterieure, avec 3.000 m de long et 
Cueva de los Marcos, lcod , 1.800 m de long. Zone du Teide, 
avec visite a plusieurs cavites qu 'on appelle Cuevas Negras. 
Elles sont interessantes par leur situation a 2.050 m s.n.m. dans 
la zone de Pico Viejo. Faisant partie de cette meme activite, les 
participants ont visite Las Canadas et tous ceux qui l'ont desire 
sont montes au sommet du Teide, 3.717 m d'altitude. 

acompanyants i a les visites turistiques previstes per a ells. 
D'altra banda, tambe es va modificar la forma d 'inscripci6, la 

qual, segons, el programa, s'havia de fer directament al comite 
organitzador, amb un import total de 17.000 ptes., que compre­
nien el desplac;:ament des de Malaga fins a l'avenc i viceversa, a 
mes de l'alimentaci6 durant tots els dies de l'activitat. 

La campanya de SIMA GESM 86, fou tambe aprofitada per 
l'Escola Andalusa d'Espeltlologia per a impartir l'ultima activitat 
del primer curs de perfeccionament de l'espeleologia a nivell 
andalus. Malgrat les dificultats plantejades no ens podem pas 



queixar del nombre de participants, ja que aquest va arribar al 
centenar. 

Cal destacar tambe l'alt grau de participacio dels espele61egs 
de la regio . 

L'assistencia a l'activitat queda desglossada de la segOent 
manera: 

2 canadencs 
8 anglesos 
4 italians 

130 andalusos 
2 valencians 

D'aquests 146 espele61egs, 35 van arribar a la cota de 
-1.078 m, es a dir, van tocar fons . 

Aquest nombre tan reduit de participants que varen arribar al 
sifo final fou degut a que la majoria de la gent no pretenia altra 
cosa que fer una primera presa de contacte amb la cavitat de 
cara a unes possibles futures expedicions pr6pies. D'altres, 
coneixedors de l'avenc, tenien com a unic objectiu realitzar una 
serie de fotografies . 

La instal·lacio de SIMA GESM va ser realitzada per membres 
del GES de la SEM, pel metode d 'onades successives, consti­
tuint-se cadascuna per tres membres. Els primers en arribar 
varen instal ·lar fins a -300. Dies despres hi entraren uns altres 
portant material, que dipositaren a la cota assolida anteriorment. 
Els segOents baixaren de buit, recollint el material i instal·lant fins 
on dones de sf, i aixf successivament. Ja nomes a la primera 
meitat de l'avenc fou precfs canviar alguns dels punts d 'ancorat­
ge habituals de la instal ·lacio, degut a que es trobaven en males 
condicions. A la part baixa de l'avenc, on gran part dels 
ancoratges son naturals, fou precfs de col ·locar en cadascun 
d'ells una vaga. Aquests es varen canviar per d 'altres de nous. A 
mes, es varen desmuntar forc;;a cordes abandonades en expedi­
cions anteriors, les quals en trobar-se en mal estat podien 
significar un peril! de cara a la seguretat dels espele61egs. Es per 
aix6 que la instal ·lacio de l'avenc es feu amb cordes noves, 
comprades expressament per a aquesta activitat, col·locant-se 
en els punts d 'ancoratge un guarda-caps de nylon, el qual 
pretenia evitar un excessiu estrangulament de la corda. Aquest 
procediment, normalment rebutjat pels espele61egs, dona uns 
resultats excel·lents en grans companyes quan per un mateix 
ancoratge hi ha de passar un elevat nombre de persones. 

A mes del que ja s'ha esmentat, i com a prevencio, es van 
preparar dues bosses de material en dos punts diferents de 
l'avenc, per si en un moment dona! calia canviar, per alguna 
causa, alguna de les cordes. L'efectivitat d'aquesta mesura 
preventiva es va palesar durant la campanya, ja que fou 
necessari canviar-ne varies. El cas mes greu es dona al pou 
conegut amb el nom de Paco de la Torre, quan a la corda allf 
instal·lada, d 'una tirada massa llarga, degut al fregament se Ii va 
tallar tota la camisa. Tota la instal·lacio es va realitzar fora de 
l'aigua, menys a dos pous on era impossible d 'evitar una fina 
pluja, ja que l'aigua ocupava la quasi totalitat de la base del pou. 

En aquesta campanya s'havia planejat tambe el descens 
d 'ampolles d 'aire comprimit fins al sifo, per a intentar la seva 
exploracio integral. Paral ·lelament estava previst sondejar la 
possible continurtat de l'avenc a traves d 'una escalada, ja que 
durant l'ultima expedicio del GES es va poder observar una 
galeria enlairada poc abans d 'arribar al sifo, pressagi de continu'i­
tat, sobrepassat el sostre del sifo. 

Aquests treballs, a causa de diverses circumstancies perso­
nals dels qui els havien de dur a terme, no es van poder 
realitzar. No obstant, i degut al baix nivell de l'aigua, col·locant 
un llum rasant sobre la seva superffcie, horn podia apreciar un 
petit tunel fins on arribava la llum, observant-se perfectament la 
seva continunat. 

La desinstal ·lacio de l'avenc es va dur a terme amb la 
col ·laboracio dels components del Primer Curs de Perfecciona­
ment, els quals hi varen baixar en dues ocasions. La primera, un 
grup de quatre que va tocar tons , va comenc;;ar a desinstal ·lar la 
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part mes baixa. El segon cop, la resta del grup va desmuntar 
fins a la cota -200. A partir d'aquest punt i fins a la boca se 'n 
feren carrec els membres del GES. Els cursetistes col ·laboradors 
en la desinstal ·lacio van estar acompanyats, en tot moment, 
almenys per un monitor de l'escola. 

Per acabar, hem d 'agra'ir la col ·laboracio prestada per 
l'Excel ·lentfssima Diputacio Provincial de Malaga, la casa de 
fabricants de cordes de la marca ROCA, la Federacio Andalusa 
d'Espeleologia, el Comite Organitzador del 9e. Congres Interna­
cional d 'Espeleologia i la de tots els companys del grup GES de 
la SEM i de totes aquelles persones que d 'alguna forma ens han 
brindat el seu suport en aquesta tasca. 

Castellano 

El comienzo de esta campana planteo una serie de dificulta­
des por un fallo de coordinacion con el comite organizador del 
9.° Congreso Internacional de Espeleologfa por lo que no se 
pudo distribuir con el tiempo necesario toda la informacion sobre 
las actividades programadas en la campana SIMA GESM 86. 
Esta descoordinacion dio lugar a que a ultima hora se cambiara 
en parte el programa presentado en la memoria del proyecto, 
sobre todo en lo que se referfa a los acompanantes y a las 
visitas turfsticas previstas para ellos. 

Por otra parte tambien se modifico la forma _de inscripcion, la 
cual segun el programa se tenfa que hacer directamente al 
comite organizador del congreso, siendo la cuantfa de esta de 
17.000 pesetas, estando incluido en este precio el desplazamien­
to desde Malaga a la sima y viceversa, ademas de la alimenta­
cion durante los dfas de la actividad. 

La campana de SIMA GESM 86, fue ademas aprovechada 
por la Escuela Andaluza de Espeleologfa, para impartir la ultima 
actividad del primer curso de perfeccionamiento de espeleologfa 
a nivel andaluz. 

A pesar de las dificultades planteadas no nos podemos 
quejar del numero de participantes, ya que este ha alcanzado el 
centenar, siendo de destacar el alto porcentaje de participacion 
de espeleologos de la region . 

La asistencia a la sima esta dividida de la siguiente forma: 
2 canadienses 
8 ingleses 
4 italianos 

130 andaluces 
2 valencianos 

De estos 146 espeleologos, 35 de ellos han llegado a la cota 
de -1.078, es decir que han tocado fondo. 

Este numero tan reducido de participantes en llegar al sifon 
de fondo, es debido a que la mayorfa de la genie lo que 
pretendfa era hacer una primera toma de contacto con la 
cavidad para unas posibles futuras expediciones propias, otros, 
conocedores ya de la sima, su asistencia tenfa como fin el 
realizar una serie de fotograffas. 

La instalacion de SIMA GESM fue realizada por miembros del 
GES de la SEM por el metodo de oleada, estando estas 
formadas por grupos de Ires. Los primeros en llegar instalando 
lo hicieron hasta -300, dfas despues entraron otros portando 
material y dejandolo en la cola alcanzada anteriormente, los 
siguientes bajaron de vacfo recogiendo el material e instalando 
hasta donde este diera, y asf sucesivamente, tan solo en la 
primera mitad de la sima se tuvo que cambiar algunos puntos de 
anclaje de los ya usuales en su instalacion, debido a que estos 
estaban en malas condiciones. En la parte baja de la sima, gran 
parte de los anclajes son naturales, debiendo colocar en la 
mayorfa de ellos un anillo de cuerda, los cuales se cambiaron por 
otros nuevos, ademas se desmontaron bastantes cuerdas aban­
donadas de expediciones anteriores . El desmontar estas cuer­
das fue por encontrarse en tal mal estado que podfa peligrar la 
seguridad de los espeleologos, por lo cual la totalidad de la sima 



fue instalada con cuerdas nuevas expresamente compradas 
para ello, poniendose para su protecci6n en los puntos de 
anclajes un guardacabo de nylon, el cual evitarfa el excesivo 
estrangulamiento de la cuerda. Este procedimiento en gran parte 
desechado por los espele61ogos da unos resultados excelentes 
en grandes campanas, donde por un mismo anclaje han de 
pasar un elevado numero de personas. 

Ademas de lo anterior y un poco como prevenci6n se 
prepararon dos macutos con material en dos puntos diferentes 
de la sima, por si en un determinado momenta habfa que 
cambiar por alguna circunstancia una cuerda, cosa esta que 
durante la campana se vio su efectividad debido a que se 
cambiaron varias de ellas siendo la mas grave la instalada en el 
pozo conocido con el nombre de Paco de la Torre, la cual al 
tener una tirada demasiado larga y producirse un roce se lleg6 a 
cortar la camisa de la cuerda. Toda la instalaci6n se realiz6 fuera 
de la cafda de agua, salvo en dos pozos en los cuales no se 
podfa evitar una fina lluvia por ocupar esta casi la totalidad de la 
base del pozo. 

En esta campana se habfa tambien proyectado el descenso 
de botellas de aire comprimido hasta el sif6n para intentar la 
total exploraci6n de este. Paralelamente estaba previsto ver la 
posibilidad de continuaci6n de la sima a traves de una escalada, 
ya que en la ultima expedici6n del GES se observ6 una galerfa 
colgada poco antes de la llegada al sif6n y la cual presagiaba 
continuidad , sobrepasando por techo el sif6n. 

Estos trabajos por circunstancias personales de aquellos que 
lo tenfan que llevar a cabo no se pudieron realizar, no obstante 
debido al bajo nivel del agua poniendo una luz rasante sobre 
esta se podfa apreciar un pequeno tunel hasta donde alcanzaba 
la luz, observandose perfectamente la continuidad de este. 

La desinstalaci6n de la sima se llev6 a cabo con la colabora­
ci6n de los miembros del Primer Curso de Perfeccionamiento los 
cuales estuvieron en dos ocasiones, la primera en un grupo de 
cuatro que tocaron fondo y comenzaron a desinstalar la parte 
baja, y la segunda el resto del grupo desmont6 hasta la cota de 
-200, a partir de este punto y hasta la boca se hicieron cargo los 
miembros del GES. 

Los cursillistas colaboradores en la desinstalaci6n estuvieron 
en todo momenta acompanados al menos por un monitor de es­
cuela. 

Para terminar hemos de agradecer la colaboraci6n prestada 
por la Escelentfsima Diputaci6n Provincial de Malaga, a la casa 
fabricadora de cuerdas de la marca ROCA, a la Federaci6n 
Andaluza de Espeleologfa, al cqmite organizador del 9.° Congre­
so Internacional de Espeleologfa, asf como a todos los compane­
ros del grupo GES de la SEM y a todas aquellas personas que 
de alguna forma nos apoyaron en esta tarea. 

English 

The starting of this activity caused a string of difficulties due 
to an error of coordination with the organizing committee of the 
9th International Cogress of Speleology and the whole informa­
tion about the activities scheduled by the SIMA GESM 86 
campaign could not be distributed on due time. This error made 
that at the last minute part of the programme included in the 
draft record had to be changed mainly concerning the escorts 
and the touristic tours planned for them. 

On the other hand the way of registering was also modified, 
which according to the programme had to be done directly 
through the Organizing Committee of the Congress, for an 
amount of 17.000 pesetas , including the transport from Malaga 
to the pot hole and vice-versa, and meals during the activity. 

The SIMA GESM 86 campaign was also of great help to the 
Andalusian School fo Speleology, as they could participate in the 
last activity of the first speleological course, improving the 
andalusian level. 
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In spite of all difficulties we cannot complain about the 
number of participants for they were over one hundred, it has to 
be pointed out the high percentage of regional ones. 

At the pot hole there were: 
2 Canadians 
8 British 
4 Italians 

130 Andalusians 
2 Valencians 

Out of the 146 speleologists 35 of them reached the level of 
-1 .078 m. 

This small number of participants in reaching the final siphon 
was due to the fact that most of the people just wanted to have 
a first contact with the cavity and that those who already knew 
the pot hole only wanted to make some photographies. 

The installation of the SIMA GESM was done by members of 
the GES from the SEM using the wave method, forming groups 
of three persons. The first ones reached -300 m, some days 
later another group came bringing materials till there, then the 
next one came down empty handed taking material and installing 
it as far down as possible, and so on . Only in the first half of the 
pot hole some fastening points had to be changed, for they were 
not in good conditions. In the lower part of the pot hole, most of 
the fastening points are natural and only the rope rings has to be 
changed, as well as the ropes left behind by previous expedi­
tions. The removal was carried out as the ropes were in such a 
very bad shape that they endanger the speleologists safety. The 
whole pot hole was equiped with new ropes and the protection 
of the fastening points was carried out with nylon cloth avoiding 
an excessive friction of the rope. Though this method is rejected 
by many speleologists it gives very good results when a large 
number of persons have to use the equipment. 

As precaution, two barrack bags were prepared with material 
in two different points of the pot hole, in case that a change of 
rope had to be done. That was proved very effective during the 
campaing for some ropes had to be changed , specially the one 
installed in the pit known by the name of Paco de la Torre, as 
due to its length and friction cut the rope casing. All the 
instalation was done away from the water fall except in two 
places where a thin rain could not be avoided as it penetrated in 
the whole pit. 

We also had planned to bring down some air cylinders to the 
last syphon with the intention of exploring it. It was also planned 
to explore the continuity of the pot hole by climbing to what had 
been observed as a possible gallery by the last expedition of the 
GES, shortly before reaching the syphon , offering a possibility of 
continuity over the syphon level. 

This could not be achieved , however due to the low level of 
water and with a torch at the water level a small tunnel could be 
observed. 

The collection of the equipmment of the pot hole was carried 
out with the collaboration of the members of the first training 
course who previosly helped in two occasions, the first one a 
group of four persons reached the bottom and start taking out 
the equipment of the lower part, and the second time they 
brought it up to - 200 m level, from this point on the members of 
the GES carried out the whole work. 

The trainees cooperating in this task were always accompa­
nied by a teacher of the School. 

We want to thank the Diputaci6n de Malaga for its collabora­
tion , as well as the rope manufacturer ROCA, the Federaci6n 
Andaluza de Espeleologfa, the Organizaing Committee of the 9th 
International Congress of Speleology, all the friends of the GES 
group of the SEM and all the persons who helped us and 
support us in this task. 



Franerais 

Cette activite a presente au debut une suite de ditficultes, 
dues au manque de coordination avec le Comite Organisateur du 
IX Congres International de Speleologie. C'est pour cette raison 
que l'on n'a pas pu distribuer toute !'information necessaire, sur 
toutes les activites programmees dans la Campagne SIMA 
GESM 86, au moment precis. Ce manque de coordination a fait 
qu'au dernier moment l'on soit oblige de changer une partie du 
programme presente dans le memoire du projet, specialment en 
ce qui concernait les accompagnateurs et les visites touristiques 
prevues. 

D'autre part, la forme d'inscription a ete aussi modifiee. 
D'apres le programme c'etait le comite organisateur qui devait 
s'en occuper, le prix etant de 17.000 ptas. y compris le transport 
de Malaga jusqu'a la cavite et retour, et la nourriture pendant la 
duree de l'activite. 

La campagne de SIMA GESM 86 a, en plus, beneficie la 
«Escuela Andaluza de Espeleologfa», qui a realise la derniere 
activite du premier cours de perfectionnement de speleologie au 
niveau andalous. 

Malgre les difficultes, nous avons eu un bon nombre de 
participants, -une centaine-. II faut remarquer le pourcentage 
eleve de participation de speleologues de la region. 

Le nombre de participants est comme suit: 

2 canadiens 
8 anglais 
4 italiens 

130 andalous 
2 valenciens 

De ces 146 speleologues, 35 sont descendus jusqu'a -1 .078, 
c'est a dire au fond du gouffre. 

Le fait que si peu de participants soit arrive au fond , est dO a 
plusieurs raisons ; la plupart voulait faire un premier contact avec 
la cavite pour y revenir plus tard ; d 'autres, connaissant deja le 
goutfre, voulaient seulement en faire quelques photos. 

L'equipement du gouffre GESM a ete fait par des membres 
du GES de la SEM par la methode de vagues successives. On 
s'est divise en groupes de trois . Le premier groupe est arrive a 
- 300 m.; quelques jours apres, un autre groupe est rentre avec 
du materiel pour le deposer dans le premier point atteint la 
premiere fois . Le groupe suivant est descendu sans charge et a 
continue a preparer la descente avec le materiel depose par le 
groupe anterieur, et ainsi de suite. II a fallu changer quelques 
ancrages dans la premiere moitie du goutfre, car ils n'offraient 
pas de garanties. Dans la partie la plus profonde du goutfre, les 
ancrages son naturels; ii sutfit done de placer une longe et de la 
remplacer periodiquement. A cette occasion, on les a toutes 
remplacees, ainsi que des cordes qui restaient la depuis quelque 

tempos, installees par quelques explorations anterieures, qui 
n'otfraient pas de garanties de securite. 

Le gouffre entier fOt equipe avec des cordes achetees pour 
cette descente, et on les a soigneusement protegees avec un 
morceau de nylon aux points d 'ancrage, pour y eviter !'excessive 
compression . Cette pratique, recusee par beaucoup de speleolo­
gues, est excellente, surtout dans les grandes explorations ou un 
grand nombre de personnes doit passer pas les memes points 
d 'ancrage. 

En particulier dans deux points de la cavite, on a prevu aussi 
deux sacs avec du materiel. Nous pensions que c 'etait tres utile 
si par hasard ii fallait changer une corde. En etfet, ii a fallu en 
changer plusieurs pendant !'exploration. Le cas le plus grave 
s'est produit dans le puits «Paco de la Torre» ou, a cause de sa 
longueur et de quelque frotement, la corde a ete endomma­
gee. 

Le goutfre a ete equipe en evitant dans la mesure du 
possible toutes les chutes d 'eau, mains, dans deux points 
concrets, on n'a pas reussi a eviter une mince pluie qui tombait 
sur toute la largeur de la base. 

II etait prevu de descendre des bouteilles d 'air comprime 
jusqu 'au siphon pour tenter son exploration entiere. Paralelement 
on voulait essayer aussi d 'explorer une voie d'escalade. Dans la 
derniere exploration, les membres du GES ont aperc;:u !'existence 
d 'une galerie superieure, peu avant le siphon, qui augurait des 
possibilites de succes de passer le siphon par-dessus. 

Malheureusement, a cause de circonstances personnelles on 
n'a pas pu realiser ces activites; bien que, grace au bas niveau 
de l'eau, nous avons pu apercevoir, en planc;:ant une lampe sur le 
niveau de l'eau, un petit tunnel tout le long du parcours de la 
lumiere, qui donnait la preuve parfaite de sa continuite . 

La reprise du materiel installe dans la cavite a ete faite avec 
la collaboration des membres du «Premier Cours de Perfection­
nement, qui ont, ajde en deux occasions. Dans la Premiere, un 
groupe de quatre personnes est arrive jusqu'au fond pour 
commencer a relever la partie la plus profonde, et dans la 
seconde, le reste du groupe a travaille jusqu'a - 200 m. A partir 
de ce point la et jusqu'a la sortie, cette tache fut accomplie par 
les membres du GES. 

Les membres du Cours de Perfectionnement qui ont collabo­
re a reprendre le materiel de la cavite , ont ete toujours accompa­
gnes par un moniteur de l'ecole. 

Finalement, nous remercions la collaboration de la «Excelentf­
sima Diputaci6n Provincial de Malaga», celle de la Societe qui 
fabriques les cordes marque ROCA, ainsi que celle de la 
Federetion Andalouse de Speleologie, et du Comite Organisateur 
du 9e Congres International de Speleologie. 

Nous remercions aussi tous les amis du GES de la SEM, et 
tous ceux qui, d 'une fac;:on ou d 'une autre, nous ont aide dans 
cette activite. 

INTEGRAL -1150 M SISTEMA BAOALONA B.15-B.1 (HUESCA) / INTEGRAL -1150 M BADALONA 
SYSTEM B.15-B.1 (HUESCA) / INTEGRAL -1150 M BADALONA SISTEME B.15-B.1 (HUESCA) 

Catala 

Activitat organitzada pel Grup d'Espeleologia de Badalona i 
desenvolupada del 9 al 21 d 'agost. 

Aquestes jornades es van dur a terme en dues fases , una 
dedicada als preparatius i una altra per a dur-la a la practica. 

A) Preparatius: 

Degut a la magnitud i especials caracterfstiques d 'aquesta 
activitat , i malgrat que la instal ·laci6 estava ja enllestida, doncs el 
nostre grup hi treballa actualment, era tasca obligada procedir a 
una revisi6 fntegra de les instal ·lacions, aixf com la reinstal·laci6 
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de diversos pous, la col ·locaci6 de passamans en passos de 
certa dificultat i la renovaci6 de mes de 600 m. de corda. Tambe 
l'abastament de carbur dels punts clau de la cavitat situats a 
- 400 m. (1er vivac) i - 900 m. (20 n vivac). 

Per a dur a terme aquesta tasca va caldre dedicar-hi diversos 
fins de setmana, a fi de poder proverr la boca de l'entrada i 
baixar al maxim de profunditat , aixi com per a remuntar des de la 
surgencia d 'Escuain fins al campament - 900 m. 

El campament base va quedar instal ·lat en el camping 
d 'Ainsa, doncs era el punt de mes facil localitzaci6 i oferia al 
participant les millors condicions i el maxim contort durant la 
seva estada. 

Des d 'aquest punt partirien i retornarien els diferents grups, 
constitu'its per dos guies i un maxim de sis participants, depe­
nent del nombre d'inscrits a les jornades. 

B) Desenvolupament: 

1 er No havent estat possible de completar la instal ·laci6 de la 
cavitat , com en un principi estava previst, abans del dia 1 
d'agost, es van destinar els quatre dies anteriors a l'arribada 
dels participants a preparar la cavitat, tasca realitzada per vuit 
components de l'equip organitzador. 

20 n Un cop confeccionada la llista d 'inscrits i, observant-se 
una escassa participaci6, es varen modificar els sistemes d'ex­
ploraci6, ajustant-los al nombre de components . 

El primer grup era format per dos guies i quatre participants. 
El segon grup l'integraven dos guies i sis participants. 

El primer grup, enllestits els preparatius i feta l'aproximaci6 
de la boca del B-15, inicia el descens, aconseguint-se la cota de 
- 100 m., punt on un component de l'expedici6 es troba 
indisposat i hague d 'abandonar l'exploraci6 conjuntament amb 
un dels guies, que l'acompanya a la superficie. La resta de 
l'equip continua baixant sense cap contratemps, realitzant la 
travessia en un temps inferior al previst, ja que !'equip era mes 
lleuger. 

Van efectuar la travessia un italia, dos catalans i el guia. El 
segon grup va realitzar la travessia, fent les parades de vivac en 
els indrets assenyalats a tal efecte i ja esmentats anteriorment. 
La sortida de la integral s'efectuava 49 hores despres d 'haver-se 
iniciat. Van realitzar l'esmentada travessia dos guies, un cana­
denc, un america i quatre catalans. 

Aquestes jornades es van clausurar el dia 21 d 'agost de 
1986. 

Castellano 

Actividad organizada por el Grup d 'Espeleologia de Badalo­
na, desarrollandose del 9 al 21 de Agosto. 

Estas jornadas se llevaron a cabo en dos fases , una para los 
preparativos y otra para el desarrollo. 

A) Preparatives: 

Debido a la magnitud y caracteristicas de esta cavidad y a 
pesar de que estaba totalmente instalada, puesto que nuestro 
grupo trabaja actualmente en ella, se hacia obligada una revision 
total de las instalaciones, asi como reinstalar varios pozos y 
situar pasamanos en pasos con alguna dificultad , tambien 
renovar mas de 600 m. de cuerda, asf como abastecer de 
carburo los puntos clave de la cavidad situados a - 400 m. (1 _er 
vivac) y - 900. (2.0 vivac) . 

Para llevar a cabo esta tarea se precisaron varios fines de 
semana abasteciendo la boca de la entrada, y descender hasta 
el maximo de profundidad , asf como remontar desde la surgen­
cia de Escuafn hacia el campamento - 900 m. 
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El campamento base qued6 instalado en el camping de 
Ainsa, al ser el punto de mas facil localizaci6n y ofrecer al 
participante la maxima calidad y contort en la estancia. 

Desde este punto partirian y regresarian los grupos formados 
por dos gufas y un maximo de seis participantes , dependiendo 
del numero de inscritos a las jornadas. 

B) Desarrollo: 

1.0 No habiendo podido completar la instalaci6n de la cavi­
dad, como en un principio estaba previsto, antes de la fecha del 
1 de agosto, se destinaron los cuatro dias anteriores de la 
llegada de los participantes a preparar la cavidad, realizando 
esta tarea ocho componentes del equipo organizador. 

2.0 Una vez confeccionada la lista de inscritos y observando 
la escasa participaci6n de estos, se modificaron los sistemas de 
exploraci6n ajustado al numero de componentes. 

El primer grupo estaba compuesto por dos guias y cuatro 
participantes . Els segundo grupo lo formaron dos gufas y seIs 
participantes. 

El primer grupo tras los preparativos y la aproximaci6n a la 
boca del B-15 procedi6 al descenso, alcanzando la cota de 
- 100 m. punto donde un componente de la expedici6n se 
encontr6 indispuesto teniendo que abandonar uno de los gufas 
la exploraci6n y salir con dicha persona hacia la superficie. El 
resto del equipo descendi6 sin novedad, realizando la travesia 
con menos tiempo del previsto pues el equipo era mas ligero. 

Realizaron la travesfa un italiano, dos catalanes, y el guia. 
El segundo grupo realiz6 la travesia, haciendo las paradas 

del vivac en los puntos estudiados a tal efecto, siendo estos los 
anteriormente citados. La salida de la integral se efectuaba 49 
horas despues de la entrada a esta. Realizaron la mencionada 
travesfa dos gufas, un canadiense, un americano y cuatro catala­
nes. 

Quedando clausuradas estas jornadas el dia 21 de agosto de 
1986. 

English 

Activities organized by the Speleological Group of Badalona, 
taking place from the 9th to the 21 st August. 

These activities were carried out in two steps, one for the 
preparation and the other for the development. 

A) Preparation 

Due to the size and characteristics of the cave and in spite of 
that it was equiped as our group was actually working in it, a 
general check out of the whole installation had to be made, as 
well as equiping again several pits and placing handrails in some 
difficult places, and also renewing more than 600 m of rope, and 
supplying with carbide the key points of the cave at - 400 m 
(1 .st bivouac) and - 900 m (2.nd bivouac). 

In order to carry out this task, several week-ends were 
necessary to bring the supplies to the entrance of the cave, take 
them down as far as possible, as well as going up from the 
Escuain torrent to the camp at - 900 m. 

The main camp was installed at Ainsa Camping, for it was the 
easiest point to be localized and because it offered to the 
participant some guarantee of contort. 

From this point, the groups formed by two guides and a 
maximum of six participants, depending of the number of 
persons registered , were going up and down. 



B) Development 

1.0 As it was not possible to finish the cavity installation 
before the 1st of August , eight persons from the Organizing 
group carried it out during the four previous days to the arrival of 
the participants. 

2.0 Once the inscriptions were closed, and we noticed the 
limited number of participants, the systems of exploration were 
modified accordingly. 

The first group was composed by two guides and four 
participants. The second group was formed by two guides and 
six participants. 

After the preparatives and moving near the entrance of the 
B-15, the first group started to descend, reaching the level of 
- 100 m. At that point a member of the group felt sick and had 
to be accompanied outside by one of the guides. The rest of the 
group went down without problem in less time than expected , as 
there were less persons. 

The crossing was done by and Italian, two Catalans and the 
guide. 

The second group accomplished the crossing , stoping at the 
scheduled bivouac. And the entire tour took 49 hours. The group 
was formed by two guides, a canadian, an american and four 
catalans. 

These activities were closed on the 21 st of August 1986. 

Fran~ais 

Activite organisee par le «Grup d'Espeleologia de Badalona», 
developpee du 9 au 21 Aout. 

Cette activite s'est developpee en deux phases; la phase de 
preparation et celle de deroulement. 

A) Preparation: 

Compte tenu de la grandeur et des caracteristiques de ce 
systeme et bien que la cavite etait entierement equipee, puisque 
notre groupe est en train d'y travailler, ii a fallu reviser les 
installations, faire des nouveaux fractionements dans plusieurs 
puits et placer des mains-courantes dans des passages offrant 
quelques difficultes. 600 m. de corde ont ete egalement changes 
et l'on a pourvu de carbure les endroits les plus importants de la 

cavite situes a -400 m. (1er bivouac) et a -900 m. (2me bi­
vouac). 

Pour equiper la cavite on s'est deplace plusieurs week-ends. 
On est rentre d 'abord par l'entree superieure (B-15) en descen­
dant jusqu 'a la profondeur maximale possible, pour apres, re­
monter depuis la resurgence d'Escuafn , jusqu'au camp a - 900 
m. 

Le camp base a ete place a Ainsa, dans le camping , car c'est 
l'endroit le plus facilement localisable et le plus confortable, 
offrant done aux participants les meilleurs conditions. Le cam­
ping d'Ainsa etait done le point de depart et de rentree des 
differents groupes. 

Les expeditions etaient formees par deux guides et un 
maximum de six equipiers, selon le nombre d'inscriptions pour 
cette activite. 

B) Developpement( 

1. N'ayant pas pu, comme ii etait prevu completer l'equipe­
ment de la cavite avant le premier Aout , on a destine les quatre 
jours anterieurs a l'arrivee des participants, aux preparatifs . 
Cette tache a ete realisee par huit membres du groupe organisa­
teur. 

2. Aussit6t que la liste d 'inscriptions fut complete, et vu le 
peu de participants, on a modifie la methode d 'exploration en 
l'accomodant au nombre d'equipiers. 

Le premier groupe etait compose par deux guides et quatre 
equipiers. Le second , par deux guides et six equipiers . 

Le premier groupe, apres les preparatifs et !'approximation a 
l'entree du B-15, a entame la descente, en arrivant au point 
- 100 m. C'est la ou l'un des explorateurs, ayant des problemes, 
a du ressortir a l'exterieur avec un des guides, qui a ainsi 
abandonne la traversee. Le reste du groupe est descendu sans 
autres inconvenients, en arrivant a la resurgence avant l'heure 
prevue, puisque l'equipe etait plus legere. 

La traversee a ete faite par: un italien, deux catalans et le gui­
de. 

Le deuxieme groupe a realise !'exploration en s'arretant aux 
bivouacs prevus (- 400 m. et - 900 m.). L'integrale a dure 
quarante neuf heures. 

Cette traversee a ete faite par: deux guides, un canadien , un 
americain et quatre catalans. 

Les activites ont ete closes le 21.8.86. 

JORNADES PREHISTORIQUES A CANTABRIA / JOf:lNADA~, PREHISTORIC~S EN CANTABRIA / 
PREHISTORIC JOURNIES IN CANTABRIA / JOURNEES PREHISTORIQUES A CANTABRIA 

Catala 

La Federaci6 Cantabra d'Espeleologia i l'Associaci6 Cantabra 
per a la Defensa del Patrimoni Subterrani dugueren a terme la 
planificaci6 i realitzaci6 de l'activitat post-congres «ltineraris 
Prehistories», que tingue lloc a Cantabria del 9 al 15 d 'agost de 
1986, com a complement al IX Congres Internacional d 'Espeleo­
logia. 

L'activitat fou dividida en dos ambits teorics i practics, a 
base d 'un cicle de conferencies especialitzades i visites a 
cavitats que compten amb l'existencia de restes arqueologiques, 
pintures, gravats, etc. 

Dedicada especialment a aquesta activitat , es va editar la 
publicaci6 «Las Cuevas con Arte Paleolftico en Cantabria», que 
fou preparada per l'A.C.D.P.S . El seu principal interes es que 
s'han actualitzat i posat al dia els darrers descobriments, aixf 

com tambe la bibliografia mes recent . Aquesta publicaci6 i 
tambe la Guia de les Coves d'Altamira, fou entregada a cada 
participant com a documentaci6 basica de les excursions. 

Cicles de conferencies 

- Dissabte 9 d 'agost , a les 19 h., a carrec del Dr. D. Alfonso 
Moure Romanillo (Catedratic de Prehistoria de la Universitat 
de Cantabria) , amb el tema «lntroducci6 General a l'art Paleolf­
tic». 

- Dilluns 11 d 'agost, a les 19 h. , a carrec de la Ora. 0 .8 Victoria 
Cabrera (Profesora Titular de Prehistoria de la Universitat 
Nacional d 'Educaci6 a Distancia), sabre el tema «El Jaciment 
Arqueologic de la Cova del Castillo»). 
Dimarts 12 d'agost, a les 20 h., a carrec del Dr. D. Federico 
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Bernaldo de Quiros (Director i Conservador del Museu d'Alta­
mira) sobre el tema «La Problematica de Conservaci6 de la 
Cova d 'Altamira .» 

- Dijous 14 d'agost, a les 20 h., a carrec del Dr. D. Manuel R. 
Gonzalez Morales (Professor Titular de Prehistoria de la Uni­
versitat de Cantabria) , sobre el tema «Les Coves amb Art 
Paleolftic a Asturies.» 

Cavitat visitades 

Foren tretze les cavitats a les que els participants varen tenir 
acces, dotze d 'elles a la provfncia de Cantabria i una, la Cova 
del Pindal , a la d 'Asturies. 

Relaci6 per ordre cronol6gic: 
Cova del Pindal (Pimiango, Asturies) , Cova de la Meaza 

(Ruisenada, Comillas) , Cova de las Aguas (Novales, Alfoz de 
Lloredo), Coves de Covalanas, Haza i Cullalvera, totes a Rama­
les, Cova de la Ventalaperra (Carranza), Cova del Castillo, de las 
Monedas i la Pasiega, totes a Puente Viesgo, Cova d'Altamira 
(Santillana), Cova de Homos de la Pena (San Felices de Buelna), 
Cova de Cud6n (Miengo), Cova de Santian (Escobedo, Camar­
go). 

A mes de les cavitats, es varen realitzar visites al conjunt 
monumental de Santillana, especialment a la Col ·legiata i al 
Claustre Romanic. 

Participants / Participantes / Participants 

ANNA PETROCHILOU, 35 Rue de Constantinople, N. Smyrne, 
Athenes 17121 , GRECIA 

CHARIS PAPAKOSTANTINOU, 3 Rue Areos, P. Phaliron, 
Athenes, GRECIA 

NEVIO BASEZZI, LUCREZIA DELL'OLIO, Via Lazio 1, 24035 
Curno (Bergamo), ITALIA 

ALBERT C. MUELLER, MARGARET MUELLER, 631 Lincoln Park 
East, Cranford, New Jersey 07016, USA 

CLAUDIO SKILAN, CLARA FERLATTI , Via del Toro 4, 34125 
Trieste, ITALIA 

ULLA PETERSOt:-J, BO LENANDER, Kumlagatan 9 ?tr, S-72342 
Vasteras, SUECIA 

KJERSTIN LOFGREN, Halsingegatan 19, 1132 Estocolmo, 
SUECIA 

HANS BESKOW, Grindtorspsvagen 13, S-18332, SUECIA 
ANNIK~ SANDERS, Tjarhovsgatan 8, S-93132, Skelleftea, 

SUECIA 
LARS _ ERIK NILSSON, Ardennergatan 38, Upplanov Vasby, 

SUECIA 
CYNTHIA VANN, RAYMOND A. HARDCASTLE, Haupstrasse 32, 

6791 Bosborn , ALEMANYA FEDERAL 
HERMANN W. DE SWART, Koolstraat 56, 2312 PT Leyden , 

HOLANDA 
JOHN HUFTALEN, 310 Ridge St. Newark, 07104 New Jersey, 

USA 
MELANIE S. ~ETERSON, 124 Storms Avenue, Jersey City, 07306, 

New Jersey, USA 
JARMILA K. PECK, Dept. Geology, STEWART PECK, Dept. 

Biology, Carleton University, Ottawa KIS-5B6, CANADA 
DAVID A. HUBBARD, Jr , PO Box 3667 , Charlottesville, VA 

22903, USA 
ANDREW PAVEY, BEVERLEY PAVEY, 45 Arcadia Road, Glebe 

2037 , AUSTRALIA 
JOHAN BUX, Maria Traspgrand 7 A, S-11720, Estocolmo, 

SUECIA 
DAVID LARSON, ELEANOR LARSON, 15 S 6th La Grange, IL 

60525, USA 
WILLIAM HALLIDAY, 1117 36th Avenue East, Seattle, 

Washintong, USA 
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JENS HORNUNG, Am MUhlrain 15, 0-7336 Uhingen, ALEMANYA 
FEDERAL 

MANFRED SECHATZL, Romerschanzweg 12, 0 -8035, Gauting, 
ALEMANYA FEDERAL 

HELMUT SCHEEL, SONIA SCHEEL, Rosenstrasse 34, 7332 
Eislingen , ALEMANYA FEDERAL 

MARCELLO PANZINA LA MANNA, ANNA MARIA PRINZIVALLI 
Via Valdemone, I 90144 Palermo, ITALIA ' 

TERRY O'LEARY, ELLIE MCFADYEN, P.O. Box 7, Beaconsfield, 
20Ii Nueva Gales del Sur, AUSTRALIA 

ROBERT COHEN, 240 E, 270th Street, Bronx, 10467 NUEVA 
YORK, USA 

ALISON KOFFLER, 655 Pelham PK 4.N., Bronx, 10467 NUEVA 
YORK, USA 

STEFAN NIGGEMAN, Im Nordfeld, 62, 5860 lserlohn B.P. , 
ALEMANYA FEDERAL 

ELMAR HAMMERSCHIDT, Dechenhohle 5, 5860 lserlohn B.P., 
ALEMANY A FEDERAL 

RICHARD BREISCH, SUSAN BREISH, 4735 MT Ashmun Drive 
San Diego, California 92111, USA ' 

DIETER WILLICH, JEANET BRUINING, Keizerstraat 72-74, Den 
Haag, HOLANDA 

STEVEN L. SMITH, Hermanstrasse 16, 6792 Ramstein­
Miesenbach 1, ALEMANYA FEDERAL 

ERIC DE VALICOURT, OLGA DE VALICOURT, 10 Boulevard 
Champetier de Ribes, 64000 Pau, FRANCIA 

EWERT JEAN_SSON, IRENE JEANSSON, Brinkvagen 9, 90248 
Umea, SUECIA 

ANDRE SLAGMOLEN, CRISTHIANE SLAGMOLEN, 113 Rue Ad 
Marbotin, B-1030 Bruxelles, BELGICA 

WALTER KRIEG, A-6900 Bregenz, Im Wingat 9, AUSTRIA 
KURT HECHT, A-6971 Hard, Reitergasse 3, AUSTRIA 
UTE GROSS, Sittigstrasse 38, 0-6239 Krifteljts., ALEMANYA 

FEDERAL 
BROTHER NICHOLAS SULLIVAN, 7018 Boyer Street, Philadel-

phia, PA. 19119, USA 
BENJAMIN NURSE, 224 Glebe Pt. Rd ., Glebe, AUSTRALIA 
CECILIE LUND, Frognerun 35, 0266 Oslo 2, NORUEGA 
JACQUES SCHROEDER, MONIQUE ERWENTHAL CANADA 

Dpto. Geography, U.Q.A.M. BP. 8888 Sue. A, Montreal: 
Quebec 

MR. CHOOPY, MME. CHOOPY, 182 Rue de Vaugirard , 75015 
Paris FRAN<;:A 

VANCE NELSON, 1942 Lombardy D.R., La Canada, CA., USA 

Castellano 

La Federaci6n Cantabra de Espeleologfa y la Asociaci6n 
Cantabra para la Defensa del Patrimonio Subterraneo, llevaron a 
cabo la planificaci6n y realizaci6n de la actividad post-congreso 
«ltinerarios Prehist6ricos», que tuv9 lugar en Cantabria durante 
los dfas del 9 al 15 de agosto de 1986 como complemento al IX 
Congreso Internacional de Espeleologfa. 

La actividad se dividi6 en dos ambitos te6rico-practicos, a 
base de un ciclo de conferencias especializadas y visitas a 
cavidades que cuentan con existencia de restos arqueol6gicos, 
pinturas, grabados, etc. 

Especialmente dedicado a la actividad , se edit6 la publica­
ci6n «Las Cuevas con Arte Paleolftico en Cantabria», preparada 
por la A.C.D.P.S., el principal interes es que se han actualizado y 
puesto al dfa los ultimos descubrimientos, asf como la mas 
reciente bibliograffa. Esta publicaci6n, junto a la Guia de la 
Cueva de Altamira, fue entregada a cada participante como 
documentaci6n basica de las excursiones . 



Ciclos de conferencias 

- Sabado, dia 9 de agosto, a las 19 h., a cargo del Dr. D. 
Alfonso Moure Romanillo (Catedratico de Prehistoria de la 
Universidad de Cantabria) , con el tema «lntroduccion General 
al Arte Paleolitico». 

- Lunes, dia 11 de agosto, a las 19 h. , a cargo de la Ora. Ona. 
Victoria Cabrera (Profesora Titular de Prehistoria de la Univer­
sidad Nacional de Educacion a Distancia), con el tema «El 
Yacimiento Arqueologico de la Cueva del Castillo»). 

- Martes, dia 12 de agosto, a las 20 h., a cargo del Dr. D. 
Federico Bernaldo de Quiros (Oirector-Conservador del Museo 
de Altamira) con el tema «La Problematica de Conservacion de 
la Cueva de Altamira». 

- J,ueves, dia 14 de agosto, a las 20 h., a cargo del Dr. D. 
Manuel R. Gonzalez Morales (Profesor Titular de Prehistoria de 
la Universidad de Cantabria), con el tema «Las Cuevas con 
Arte Paleolitico en Asturias». 

Cavidades visitadas. 

Fueron trece las cavidades a que tuvieron acceso los partici­
pantes, 12 de ellas en la provincia de Cantabria y una, la Cueva 
del Pindal , en la de Asturias. 

Relacion por orden cronologico: 
Cueva del Pindal (Pimiango, Asturias) , Cueva de la Meaza 

(Ruiseriada, Comillas), Cueva de las Aguas (Novales, Alfoz de 
Lloredo), Cuevas de Covalanas, Haza y Cullalvera, todas en 
Ramales , Cueva de la Ventalaperra (Carranza), Cueva del Casti­
llo, de las Monedas i la Pasiega, todas en Puente Viesgo, Cueva 
de Altamira (Santillana), Cueva de Homos de la Peria (San 
Felices de Buelna), Cueva de Cudon (Miengo), Cueva de Santian 
(Escobedo, Camargo). 

Ademas de las cavidades, se realizaron visitas al conjunto 
monumental qe Santillana, en especial la Colegiata y el Claustro 
Romanico. 

English 

The Cantabrian Federation of Speleology and the Cantabrian 
Association for the Defence of the subterranean patrimony, have 
carried out the planing and preparation of the postcongress 
activities «Prehistoric itineraries» which took place in Cantabria 
from the 9th to the 15th August as a complement to the 9th 
International Congress of Speleology. 

The activity was divided in two parts theorical and practical , 
based on a series of specialized conferences and visit of caves 
having archaeological remains , paintings, engravings, etc .. . 

Specially for this activity was published «Las cuevas con Arte 
Paleolitico en Cantabria», prepared by the ACDPS, which is very 
interesting as it has brought up to date the last discoveries and 
the most recent biography. This book, to!i)ether with «Guia de la 
Cueva de Altamira» was handed over to each member as well as 
the excursion documents. 

Series of conferences 

- Saturday, August 9th, at 7 p.m ., by Dr. Alfonso Moure 
Romanillo (Prehistory Professor of the Cantabrian University), 
on the subject «General introduction to the Paleolithic art». 

- Monday, August 11th, at 7 p.m., by Dr. Victoria Cabrera 
(Prehistory Professor of correspondence University), on the 
subject «Archaeological bed of the Castillo Cave.» 

- Tuesday, August 12th, at 8 p.m. , by Dr. Federico Bernaldo de 
Quiros (Manager-Curator of the Altamira Museum), on the 
subject «The conservation problems of the Altamira Cave.» 
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- Thursday, August 14th, at 7 p.m., by Dr. Manuel R. Gonzalez 
Morales (Professor of prehistory at the Cantabrian University), 
on the subject «The paleolithic art in the Asturian Caves». 

Vistited Caves. 

The members visited a total of thirteen caves, twelve in the 
Province of Cantabria and one, Cueva del Pindal, in Asturias. 

Cronological list: 
Cueva del Pindal (Pimiango, Asturias) , Cueva de la Meaza 

(Ruiseriada, Comillas) , Cueva de las Aguas (Novales, Alfoz de 
Lloredo), Cuevas de Covalanas, Haza y Cullalvera, all of them in 
Ramales, Cueva de la Ventalaperra (Carranza), Cueva del 
Castillo, de las Monedas and la Pasiega, all located at Puente 
Viesgo, Cueva de Altamira (Santillana), Cueva de Homos de la 
Peria (San Felices de Buelna), Cueva de Cudon (Miengo), Cueva 
de Santian (Escobedo, Camargo). 

Besides the caves, there was a visited of the monuments of 
Santillana, specially the Collegiate church and the Romanesque 
cloister. 

Franc;ais 

La Federation Cantabre de Speleologie et !'Association Can­
tabre pour la Defense du Patrimoine Souterrain, ont effectue la 
planification et realisation de l'activite post-congres «ltineraires 
Prehistoriques», qui a eu lieu en Cantabre du 9 au 15 Aout 1986 
comme complement au IX Congres International de Speleolo­
gie. 

L'activite a ete divisee en deux parties theoriques-practiques, 
basees sur un cycle de conferences specialisees et des visites a 
des cavites contenant des restes archeologiques, des peintures, 
des gravures, etc. 

On a publie -specialment pour cette activite- le volume «Las 
Cuevas con Arte Paleolitico en Cantabria», prepare par 
l'A.C.D.P.S., dont l'interet principal est celui ~e !'actualisation et 
mise au jour des dernieres decouvertes, ainsi que la bibliogra­
phie la plus recente . Ce livre, ainsi que le Guide de la Grotte 
d 'Altamira, fut offert comme documentation de base des excur­
sions a chaque participant. 

Cycles de conferences 

- Samedi 9 Aout , a 19 h., a charge du Dr. Alfonso Moure 
Romanillo (Professeur de la Chaire de Prehistoire de l'Universi­
te de Cantabre) , sur le theme «Introduction Gene~ale a l'Art 
Paleolitique». 

- Lundi 11 Aout, a 19 h. a charge du Dr. Victoria Cabrera 
(Professeur Titulaire de Prehistoire de l'Universite de Canta­
bre) , sur le theme «Le Gisement Archeologique de la Grotte 
du Castillo». 

- Mardi 12 Aout , a 20 heures, a charge du Dr. Federico Bernaldo 
de Quiros (Directeur-Conservateur du Musee d 'Altamira) , sur 
le theme «Les Problemes de Conservation de la Grotte de la 
Grotte d 'Altamira». 

- Jeudi 14 Aout , a 20 heures , a charge du Dr. Manuel R. 
Gonzalez Morales (Professeur Titulaire de Prehistoire de l'Uni­
versite de Cantabre, sur le theme «Les grottes avec de l'Art 
Prehistorique en Asturies». 

Cavites visitees 

Les participants ont pu acceder a treize cavites , parmi 
lesquelles douze sont dans la province de Cantabre et une, La 
Grotte du Pindal , dans la region d 'Asturies. 



Relation par ordre chronologique: 
Grotte du Pindal (Pimiango, Asturies) , Grotte la Meaza (Ruise­

r'iada, Comillas) , Grotte de las Aguas (Novales, Alfoz de Lloredo), 
Grottes de Covalanas , Haza et Cullalvera, toutes a Ramales, 
Grotte de la Ventalaperra (Carranza), Grotte del Castillo, de las 
Monedas et la Pasiega, toutes a Puente Viesgo, Grotte d 'Altami-

ra (Santillana), Grotte de Homos de la Pena (San Felices de 
Buelna), Grotte de Cudan (Miengo), Grotte de Santian (Escobe­
do, Camargo). 

En plus des cavites, on a visite aussi !'ensemble historique 
de Santillana, surtout la Colegiata et le CloTtre Roman . 

SIMPOSIUM D'ESPELEOSOCORS (MADRID) / SIMPOSIUM DE ESPELl;O~OCORRO (MADRID) / 
SYMPOSIUM OF SPELEO-SUCCOUR (MADRID) / SYMPOSIUM DE SPELEOSECOURS (MADRID) 

Catala 

Dins del mare del IX Congres Internacional d'Espeleologia, 
amb seu a la ciutat de Barcelona, la Federacio Madrilenya 
d 'Espeleologia i la Delegacio Castellano-Manxega organitzaren , 
del 25 al 30 de juliol un SIMPOSIUM D'ESPELEOSOCORS. 

La finalitat d 'aquest acte era la de coneixer, en la mesura del 
possible, els diferents nivells en que s'estava treballant interna­
cionalment en el tema dels espeleosocors. De la mateixa mane­
ra, s'intentava que les jornades, dedicades tant a les sessions 
com a les practiques, servissin als Grups de Socors Espanyols 
com a un pas mes en l'homogenertzacio de teniques i l'equipara­
cio d 'estructures. 

Diverses causes, com la celebracio del Curs d 'Espeleosocors 
a San Pedro de Soba (Cantabria) en dates molt properes al 
Simp6sium i la manca de participacio posterior dels socorristes 
-dels 22 assistents a aquest curs tant sols 10 espeleosocorris­
tes van assistir al Simp6sium dels quals, tres, (grup de desobs­
truccions del G. de S. andalus) eren convidats a impartir un 
seminari sobre desobstruccions i dos eren de la nostra pr6pia 
Federacio- donaren, com a resultat , una lamentable xifra real de 
cine inscripcions sobre 22, cosa que, unida a la inassistencia de 
molts representants de federacions estrangeres solvents en 
aquest tema, com la francesa, la italiana, U.K., etc. , va limitar en 
gran manera els objectius del Simp6sium. 

Es possible que diferentes raons, com la graturtat del curs de 
San Pedro de Soba (contra les 17.000 ptes ., del Simp6sium), la 
sempre dubtosa utilitat d 'aquestes celebracions (mes taula que 
cova) , el mare general en que es desenvolupa l'activitat (gran 
proliferacio d 'actes de tot tipus: Congres, Post-congres, Curset, 
etc.), el mare especffic per a la seva celebracio (Madrid) , la 
manca de solvencia dels organitzadors o, fins i tot , el possible 
«boicot» d 'algunes federacions potents, tant nacionals com es­
trangeres, van poder condicionar els resultats que tota l'Organit­
zacio desitjava i que havia lluitat per assolir. 

Malgrat tot , i no sense molt d 'esforc;: (exces de dificultats, 
escas nombre d 'inscripcions, pressupost ajustat) pensem que el 
Simp6sium va aconseguir alguns dels objectius pels quals havia 
estat organitzat , si be que aquests objectius siguin mes implicits 
que explicits , mes subtils que no pas tangibles. 

En primer lloc, i a la nostra manera d 'entendre, es manifesta 
una tendencia de varis G. de S. a seguir el plantejament i 
l'estructura de l'espeleosocors traces i donar com a novetat el 
que, de forma peri6dica, apareix a SPELUNCA o s'apren en un 
curs celebrat a Franc;:a. No hi ha res d'objectable a aquest 
plantejament si , d 'alguna manera, es parteix d 'ell. Entenem que 
al llarg del SIMPOSIUM es varen posar de manifest diferencies 
de nivell entre els diversos Grups de Socors participants , per6 
que, en absolut , son un simptoma d 'una major activitat , sine 
d'un acces mes dinamic i efectiu a les fonts d 'informacio a les 
que abans ens referiem . Pensem que les valoracions que es 
real itzen infravalorant la competencia d 'alguns G. de S. no ens 
condueixen enlloc, i mes quan l'unica diferencia estriba en una 
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carencia i en no dur a la practica la informacio sobre els metodes 
i estructures actuals, que s'estan demostrant valids. Cal fer 
arribar a tots els G. de S. la informacio del Grup de Socors 
trances a fi i efecte que, mes endavant, els grups territorials 
homogenitzin tecniques i metodes en practiques conjuntes. Amb 
aix6, el que volem dir es que el primer pas consisteix en que tots 
els G. de S. disposin de la mateixa informacio. 

Tambe es va posar de manifest la importancia i l'efectivitat 
de les desobstruccions utilitzant explosius i la notable carencia 
del socors espanyol en disposar, actualment, d'un unic grup de 
desobstruccions operatiu depenent de la Federacio Andalusa. Es 
necessari , com va assenyalar J.L. Mengibar, disposar, com a 
minim de tres grups de desobstruccions que cobreixen el Nord, 
el Centre i el Sud de la peninsula. 

Quan a la immersio espeleol6gica ens trobem amb seriosos 
problemes que van, des de la manca de material adequat, a 
l'elevat cost que significa la preparacio de l'espeleo-bussador, 
passant per problemes d 'indole federativa i d 'accidentabilitat. 
Grups i gent competent en aquesta activitat, com el STD o 
companys recentment desapareguts com Federico, Jose Maria i 
Luis Gabriel , podrien realitzar, o .haver realitzat -sens dubte­
una Comissio d 'lmmersio Espeleol6gica d 'un bon nivell , que 
hagues participat, conjuntament amb tecnics d'altres pa'isos, en 
l'activitat programada d 'immersio espeleol6gica dins del SIMPO­
SIUM. Aix6 nova esser possible i a San Pedro de Soba no es va 
poder elegir un coordinador d 'aquesta activitat. No obstant, aix6 
ens ha de marcar un objectiu a assolir i no ha de convertir-se en 
excusa, per a critiques mes o menys subterranies, quan esdeve 
un accident. Per part nostra, estem preparant un grup de 10 
espeleo-bussadors que esperem que siguin operatius els primers 
mesos de 1988 i puguin disposar d 'un material adequat per a 
aquesta activitat. 

Ja per acabar, val a dir que es va arribar a alguns acords i 
que es van elaborar una serie de critiques (que desenvoluparem 
en un altre apartat) que sens dubte podrien servir per a 
aconseguir un mes alt nivell de la immersio espeleol6gica 
espanyola. Aix6, i el simple fet de coneixer-nos, justifica plena­
ment la celebracio del SIMPOSIUM. 

Organitzaci6 

L'activitat a desenvolupar es va comenc;:ar a preparar l'octu­
bre de 1984, amb la constitucio d 'una Comissio Organitzadora 
formada per un coordinador i quatre vocals . En dates posteriors 
(gener del 1985 i juliol del 1986) es conformaren els diferents 
grups de treball. 

Paral·lelament, s'estructurava un COMITE D'HONOR, format 
per totes aquelles persones i organismes que col ·laboraven 
-d 'alguna manera- en la celebracio del SIMPOSIUM, un COMITE 
ORGANITZADOR de nou membres i la col ·laboracio de deu 
persones en les diverses arees que conformaven l'activitat. 

A nivell informatiu es van realitzar quatre circulars , una de 
caracter general, a traves de l'organitzacio central i tres de 



caracter especffic des de la propia organitzaci6 del SIMPO­
SIUM. 

De la mateixa manera, es va procedir a l'elaboraci6 d'un 
programa d'activitats amb les sessions que se celebrarien a 
Madrid i les practiques a desenvolupar a Cuenca. L'area informa­
tiva i de promoci6 es va completar amb l'edici6 d 'un poster 
commemoratiu, d 'unes enganxines dels ESPELEOSOCORS IN­
TERNACIONALS i d'unes samarretes amb aquests emblemes. 

La gesti6 a nivell d 'inscripcions, contabilitat, habitacions 
d'hotel , tipus de participaci6, activitat escollida, etc ., es va dur a 
terme mitjan9ant un programa «sotware» especffic elaborat pel 
SIMPOSIUM i un ordinador de doble unitat de disc i impresso­
ra. 

Participaci6 

Ja s'ha exposat en el primer apartat el magre nivell de 
participaci6, tan d 'espanyols com d'estrangers. El nombre total 
fou de 30 participants en les seg0ents categories: 

General: 

Per pai'sos: 

lnscripcions tipus (A) 
lnscripcions tipus (B) 
Col·laboradors (X) 

TOTAL PARTICIPANTS 

Espanya 
Belgica 
Brasil 
Anglaterra 
Hongria 
Polonia 

TOTAL 

Per Federacions: Estrangeres 
Andalusa 
Aragonesa 
Balear 
Canaria 
Cantabra 

Per quotes: 

Madrilenya-Cast. Manxega 
Castellano-Lleonesa 
Catalana 
Gallega 
Riojana 
Asturiana 
Valenciana 
Vasca 

TOTAL 

Amb carrec 
Sense carrec 

TOTAL 

8 
16 

6 

30 

26 

31 * 

4 
0 
0 
0 
0 
0 
7 
2 
0 
5 
4 
2 

30 

24 
6 

30 

• A Cuenca va assitir a les practiques en Mike Meredhit , presi­
dent de la Comissi6 d'Espeleosocors de la U.I.S., que no se'I va 
incloure en cap de les categories esmentades. 

Les inscripcions tipus A unicament per a l'assistencia a les 
sessions . Les inscripcions tipus B, per a les sessions i les 
practiques. Els col ·laboradors (X) no pagaven quotes. 

En la relaci6 de participants s'hi inclouen tant els inscrits com 
els membres de l'organitzaci6 i les persones de la F.E.E. i de la 
Secretaria General del Congres que varen assitir a Madrid a 
l'obertura de les sessions. 

Sessions 

Les sessions teoriques es varen desenvolupar a Madrid els 
dies 25 i 26 de juliol al Sal6 d 'Actes del Rectorat de la Universitat 
Politecnica de Madrid i les sessions practiques a la zona «Muela 
de la Madara» (Cuenca) del dia 27 al 30 de juliol. 
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Participants / Participantes / Participants 

ALVAREZ CASTILLEJO Jose J. 
Federaci6n Vasca de Espeleologia 
Luis Luciano Bonaparte, 29 
48004 BILBAO 
ESPANA 

AMIGO MARTINEZ Javier 
Mota del Cuervo, 2 
28043 MADRID 
ESPANA 

ARMENDARIZ DIAZ Anton 
Carmen Medrano, 15-1. 0 G 
26005 LOGRONO 
ESPANA 

ARMENDARIZ ANDREU Juan 
Federaci6n Riojana de Espeleologia 
Carmen Medrano, 15-1 .0 G 
26005 LOGRONO 
ESPANA 

BARRAGAN HOYAS Lorenzo 
Torrelaguna, 9-2.0 B 
ALCALA DE HENARES 
Madrid - ESPANA 

BARRAGAN HOY AS Roberto 
Virgen de la Oliva, 61 
MADRID 
ESPANA 

BLANCO SANZ Ana M. 
Berna 11 
28028 MADRID 
ESPANA 

BUSTAMANTE-Luis Miguel 
Federaci6n Riojana de Espeleologia 
Obispo Blanco Najera, 7-4.0 B 
26004 LOGRONO 
ESPANA 

CARBALLO ALBAURON Jose A 
Grupo de lnvestigaciones Subterraneas 
Parque Los Nogales , Bloque D-2.0 A 
ALCALA DE HENARES 
Madrid - ESPANA 

CISNEROS MACHO Manuel 
Federaci6n Andaluza de Espeleologia 
Avda. 26 de Febrero, 10 
MALAGA 
ESPANA 



DENES Gyorgy 
Borbely U.S. 
H-1132 BUDAPEST 
HUNGRfA 

DIAZ PINILLA M. Rosa 
Federaci6n Riojana de Espelologfa 
Carmen Medrano, 15-1 .0 G 
26005 LOGRONO 
ESPANA 

DIAZ PRIETO Manuel 
Federaci6n Gallega de Espeleologfa 
Galera, 30-2.0 

15001 LA CORUNA 
ESPANA 

DIAZ DIOS Jose H. 
Panama, 2-2.0 D 
VIGO 
Pontevedra - ESPANA 

DUENAS ESPIN Juan J. 
Veinte Metros, 2-8.0 

47005 VALLADOLID 
ESPANA 

ESCRIBANO ULIBARRI Luis 
Brescia, 13 
28028 MADRID 
ESPANA 

FERNANDEZ T ABE RA Miguel 
Arzobispo Morcillo, 66 
28029 MADRID 
ESPANA 

GARCIA CANAS Felipe 
Menendez Pelayo, 16 
16002 CUENCA 
ESPANA 

GARCIA DE PABLO Florencio 
Camino Viejo de Leganes, 141 
MADRID 
ESPANA 

GOMEZ RUIZ Jose M. 
Eli seo Pinedo, 3-1.0 I 
26004 LOGRONO 
ESPANA 

GONZALEZ GALINDO Alejandro 
Andorra , 35-2.0 I 
28043 MADRID 
ESPANA 

HERNANDEZ RUBIO Juan A. 
Fermin Caballero, 27 
16004 CUENCA 
ESPANA 

HERNANDEZ RUIZ Maximo 
Grupo de Espeleologia Geol6gicas 
Plantio, 12-3. 0 

28021 MADRID 
ESPANA 
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HERRERO ORGANERO Nieves 
Federaci6n Madrilefia de Espeleologfa 
Avda. Donostiarra, 9-10.0 2 
28027 MADRID 
ESPANA 

LARIOS GOMEZ Javier 
Comandante Fortea, 9 
28028 MADRID 
ESPANA 

MARTINEZ Cecilio 
Doctor Esquerdo, 10 
28028 MADRID 
ESPANA 

MARTINEZ GARCIA Francisco 
Federaci6n Gallega de Espeleologia 
Celso Emilio Ferreiro, 7-3.0 A 
VIGO 
Pontevedra - ESPANA 

MARTINEZ PERAL Antonio 
Secci6n de Espeleologia lngenieros lndustriales 
Alcala , 152-6.0 2 
28028 MADRID 
ESPANA 

MENDIOLA T ARJUELO Miguel 
Grµpo de Actividades Espeleol6gicas de Madrid 
Bailen , 13 
28013 MADRID 
ESPANA 

MENGIBAR Jose L. 
Espeleosocorro Andaluz 
Pasaje de Teba, 20-1.0 IV 
GRANADA 
ESPANA 

MIKUCHESKI Jerko 
Zwierzyniecka 11 /17 
VARSOVIA 
Polonia 

MUNOZ PRIETO Angel L. 
Federaci6n Castellano-Leonesa de Espeleologfa 
Gallo, 20-4.0 E 
47012 VALLADOLID 
ESPANA 

NEGREIROS VAZ SIMOES PEREIRA Antonio A. 
Vila Vieira - 2 CCI 
8320 APIAI-SP 
Brasil 

NOGUERA Miguel 
Federaci6n Espanola de Espeleologfa 
Pi y Margall , 206-1 .0 1 
TERRASA 
Barcelona - ESPANA 

OTERO BALADO Julio 
Avda. Ferrol , 37 
28029 MADRID 
ESPANA 



PEREZ i DE PEDRO Pau 
Federacion Espanola de Espeleologfa 
Homero, 55 
08023 BARCELONA 
ESPANA 

QUIROS SANCHEZ Rafael 
Espeleosocorro Andaluz 
Palacios , 17-1 .0 E 
GRANADA 
ESPANA 

REDONDO RODRIGUEZ Felix 
Carretera Cuenca-Valencia Km 8 
16004 CUENCA 
ESPANA 

RIVAS LOSADA Roberto 
Juan Antonio Suanzes, 2 
28027 MADRID 
ESPANA 

RODRIGUEZ GONZALEZ Milagro 
Ferraz, 124 
28008 MADRID 
ESPANA 

RODRIGUEZ MUNOZ Rolando 
Federacion Asturiana de Espeleologfa 
Apartado 540 
33080 OVIEDO 
Asturias - ESPANA 

ROJO DE DIOS Luis 
Coruna, 37-2.0 I 
VIGO 
Pontevedra - ESPANA 

ROMEO YONTE Miguel 
Apartado 39034 
28080 MADRID 
ESPANA 

RUIZ RODRIGUEZ Miguel A. 
Plaza Platon, 14 
28027 MADRID 
ESPANA 

SLAGMOLEN Andre 
Union International de Speleologie 
Rue Ad . Marbotin , 113 
1030 BRUXELLES 
Belgica 

Castellano 

Dentro del marco del IX Congreso Internacional de Espeleo­
logfa, con sede en la ciudad de Barcelona, la Federacion 
Madrilena de Espeleologia y la Delegacion Castellano-Manchega, 
organizacion del 25 al 30 de julio un SIMPOSIUM DE ESPELEO­
SOCORRO. 

La finalidad de este acto era conocer en la medida de lo 
posible los diferentes niveles en que se estaba trabajando 
internacionalmente en el tema de los espeleosocorros. Asimismo, 
se intentaba que las jornadas, dedicadas tanto a las sesiones 
como a las practicas, sirvieran a los Grupos de Socorro Espano-

SANCHEZ RUIZ Antonio 
Grupo de Espeleologfa Telefonica 
Goya, 111 
MADRID 
ESPANA 

SOSA ALCOLEA Salvador 
Vyking 
Dony Mata, 124 
BARCELONA 
ESPANA 

SOSA LLOP Hilario 
Vyking 
Dony Mata, 124 
BARCELONA 
ESPANA 

TALLADA PEREZ Nestor 
Federacion Madrilena de Espeleologia 
Virgen de Lourdes, 6 
28027 MADRID 
ESPANA 

TELLEZ GOTARDI Alejandro 
Avda. General Lopez Dominguez, 7 
Edificio La Guardia, 5.° C 
MARSELLA 
Malaga - ESPANA 

TRIGUERO ULIBARRI Hermenegildo 
Federacion Madrilena de Espeleologia 
Urb . Pablo Iglesias 
Zeus , 9-03 
RIVAS DE VACIAMADRID 
Madrid - ESPANA 

VERDAGUER BALAGUER Jose 
Federacion Valenciana de Espeleologia 
Escultor Piquer, 31 -1.0 

46019 VALENCIA 
ESPANA 

FUENTE Juan C. de la 
Federacion Asturiana de Espeleologfa 
Apartado de correos 540 
33080 OVIEDO 
Asturias - ESPANA 

MIER Jordi de 
Secretario IX Congreso 

MEREDITH, Mike 
Presidente de la Comision de Espeleosocorros de la U.I.S . 

les como un paso mas en la homogenizacion de tecnicas y 
equiparacion de estructuras. 
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Diversas causas, como la celebracion del Curso de Espeleo­
socorro en San Pedro de Soba (Cantabria) en fechas muy 
proximas al Simposium y la falta de particjpacion posterior de los 
socorristas -de los 22 asistentes a este Curso unicamente 
asistieron al Simposium 10 espeleosocorristas, de los cuales, 3 
(grupo de desobstrucciones del G. de S. andaluz) eran invitados 
para que impartieran un seminario de desobstrucciones y dos 
eran de nuestra propia Federacion ; dando como resultado una 
lamentable cifra real de 5 inscripciones sobre 22, que, unido a la 
inasistencia de muchos representantes de federaciones extranje-



ras solventes en este tema, como la trancesa, italiana, U.K., etc. , 
limitaron seriamente los objetivos del Simposium. 

Es posible que diferentes razones, como la gratuidad del 
curso de San Pedro de Soba en contra de las 17.000 pesetas del 
Simposium, la siempre dudosa utilidad de estas celebraciones 
(mas mesa que cueva) , el marco general en que se desarrolla la 
actividad (exceso de actos: Congreso, Postcongreso, Cursillo, 
etc.), el marco especffico para su celebraci6n (Madrid), la falta 
de solvencia de los organizadores o, en fin, el posible «boicot» de 
algunas federaciones potentes tanto nacionales como extranje­
ras , pudieron condicionar el resultado que toda la Organizaci6n 
deseaba y habfa luchado por alcanzar. 

Sin embargo, y a duras penas (exceso de dificultades , 
escaso numero de inscripciones, presupuesto ajustado), pen­
samos que el Simposium alcanz6 algunos de los objetivos para 
los que habfa sido organizado; aunque estos objetivos sean mas 
implfcitos y mas sutiles que tangibles. 

En primer lugar, y a nuestro entender, es manifiesta la 
tendencia de varies G. de S. a seguir el planteamiento y 
estructura del espeleosocorro trances y a dar como novedad lo 
que, de forma peri6dica, aparece en SPELUNCA o se aprende 
en un curso celebrado en Francia. Nada de objetable existe en 
este planteamiento si, de alguna manera, se parte de el. 
Entendemos que a lo largo del SIMPOSIUM se pusieron de 
manifiesto diferencias de nivel entre los diversos Grupos de 
Socorro participantes, pero que en modo alguno son un sfntoma 
de una superior actividad sino de un acceso mas dinamico y 
efectivo a las fuentes de informaci6n a que antes nos referfamos. 
Pensamos que las valoraciones que se realizan intravalorando la 
competencia de algunos G. de S. a nada nos conducen, maxime 
cuando la unica diferencia a nivel operative estriba en una 
carencia y falta de puesta en practica de la informaci6n sobre los 
metodos y estructuras actuales que se estan demostrando 
validos. Es precise hacer llegar a todos los G. de S. la informa­
ci6n del Grupo de Socorro trances para que posteriormente los 
grupos territoriales homogeneicen tecnicas y metodos en practi­
cas conjuntas. Con esto queremos decir que el primer paso es 
que todos los G. de S. dispongan de la misma informaci6n . 

Tambien se puso de manifiesto la importancia y efectividad 
de las desobstrucciones utilizando explosives y la notable caren­
cia de socorro espar'iol al disponer actualmente de un unico 
grupo de desobstrucciones operative dependiente de la Federa­
ci6n Andaluza. Es necesario, como ser'ial6 J.L. Mengibar, dispo­
ner, al menos, de tres grupos de desobstrucciones que cubran 
el Norte, Centro y Sur de la penfnsula. 

En cuanto al Espeleobuceo nos encontramos con series 
problemas que van desde la falta de material adecuado a los 
altos costos que conlleva la preparaci6n de un espeleobuceador, 
pasando por problemas de fndole federativa y de accidentabili­
dad. Grupos y personas competentes en esta actividad como el 
STD o compar'ieros recientemente desaparecidos como Federi­
co, Jose Marfa y Luis Gabriel, podrfan realizar, o haber realizado 
-sin duda- una Comisi6n de Espeleobuceo de un buen nivel 
que hubiera participado, junto a tecnicas de otros pafses, en la 
actividad programada de espeleobuceo dentro del SIMPOSIUM. 
Esto no pudo realizarse y en San Pedro de Soba no pudo 
elegirse un coordinador de esta actividad. Sin embargo, esto nos 
debe de servir de objetivo a cubrir y no de excusa para crfticas 
mas o menos subterraneas cuando acaece un accidente. Por 
nuestra parte, estamos preparando un grupo de 10 espeleobu­
ceadores que esperamos esten operatives para los primeros 
meses de 1988 y puedan disponer de un material adecuado para 
esta actividad . 

Por ultimo, tambien se alcanzaron algunos acuerdos y se 
elaboraron una serie de crfticas (se desarrollan en otro apartado) 
que a no dudar podrfan servir para conseguir un mejor nivel del 
espeleosocorro espar'iol. Esto, y el simple hecho de conocernos 
justifica, sin lugar a dudas, la celebraci6n del SIMPOSIUM. 

Organizaci6n 

La actividad a desarrollar comenz6 a prepararse en octubre 
de 1984 con la constituci6n de una Comisi6n Organizadora 
formada por un coordinador y cuatro vocales. En fechas poste­
riores (enero de 1985 y julio de 1986) se conformaron los 
distintos grupos de trabajo. 

Asimismo, tom6 cuerpo un COMITE DE HONOR, formado por 
todas aquellas personas y organismos que colaboraban -de 
alguna forma- en la celebraci6n del SIMPOSIUM, un COMITE 
ORGANIZADOR de nueve miembros y la colaboraci6n de diez 
personas en las distintas areas de que se componfa la activi­
dad. 

A nivel informative se realizaron cuatro circulares, una de 
caracter general a traves de la organizaci6n central y tres de 
caracter especffico desde la propia organizaci6n del simpo­
sium. 

Asimismo, se elabor6 un PROGRAMA de actividades con las 
sesiones a celebrar en Madrid y las practicas a desarrollar en 
Cuenca. El area informativa y de promoci6n se complet6 con la 
edici6n de un poster conmemorativo, de unas pegatinas de los 
ESPELEOSOCORROS INTERNACIONALES y unas camisetas 
con dichos emblemas. 

La gesti6n a nivel de inscripciones, contabilidad, habitaciones 
en hotel, tipo de participaci6n, actividad elegida, etc. , se llev6 a 
efecto mediante un programa «software» especffico elaborado 
para el SIMPOSIUM y un ordenador con doble unidad de disco e 
impresora. 

Participaci6n 

Ya se expuso en el primer apartado el reducido nivel de 
participaci6n tanto de espar'ioles como de extranjeros. El numero 
total fue de 30 participantes en las siguientes categorfas: 

General: 

Por pafses: 

lnscripciones tipo (A) 
lnscripciones tipo (8) 
Colaboradores (X) 

TOT AL participantes 

ESPANA 
Belgica 
Brasil 
lnglaterra 
Hungrfa 
Polonia 

TOTAL 

. Extranjeros 
Por Federac,ones: Andaluza 

Por cuotas: 
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Aragonesa 
Balear 
Canaria 
Cantabra 
Madriler'ia-Cast. Manchega 
Castellano-Leonesa 
Catalana 
Gallega 
Riojana 
Asturiana 
Valenciana 
Vasca 

TOTAL 

Con cargo 

Sin cargo 

TOTAL 

8 
16 
6 

30 

26 
1 
1 
1 
1 
1 

31 * 

4 
4 
0 
0 
0 
0 
7 
2 
0 
5 
4 
2 
1 
1 

30 

24 

6 

30 



* En Cuenca asisti6 a las practicas Mike Meredith, presidente de 
la Comisi6n de Espeleosocorro de la U.I.S., que nose le incluy6 
en ninguna categorfa de las relacionadas. 

Las inscripciones tipo A unicamente eran para asistencia a 
sesiones. Las inscripciones tipo B para sesiones y practicas. Los 
colaboradores (X) no satisfacian cuotas. 

En la relaci6n de participantes se incluyen tanto los inscritos 
como los miembros de la organizaci6n y las personas de la 
F.E.E . y Secretarfa General del Congreso que asistieron en 
Madrid a la apertura de las sesiones. 

Sesiones 

Las sesiones te6ricas tuvieron lugar en Madrid los dfas 25 y 
26 de julio en el Salon de Actos del Rectorado de la Universidad 
Politecnica de Madrid. Y las sesiones practicas en la zona de 
«Muela de la Madera» en Cuenca de los dfas 27 al 30. 

English 

Within the 9th International Congress of Speleology which 
took place in Barcelona, the Federaci6n Madrilefia de 
Espeleologfa and the Delegaci6n Castellano-Manchega organ­
ized between the 25th and the 30th of july a Symposium of 
Speleology Aid . 

The purpose of this act was to check at which levels were 
the different international works on this matter. It was also 
intented to dedicate a few days to debates and practices which 
could be usefull to the Spanish Groups and advance a step 
forward in homogenizing the technics and comparing the struc­
tures. 

Several reasons, like the holding of a course of Speleology 
Aid in San Pedro de Soba (Cantabria) in dates close to our 
Symposiumm as well as the lack of participation of the aid 
people -only 10 out of 22 came to the Symposium and 3 of them 
were invited to give a seminary on unblocking and other two 
belonged to our federation- bringing the inscriptions to a 
deplorable real number of five over 22, that added to the 
absence of many representants of foreign federations such as 
the trench, italian, U.K. ones, reliable in this matter, limited the 
Symposium purposes. 

It is possible that several arguments, such as the non 
payment of the courses at San Pedro de Soba against the 
17.000 ptas. for the Symposium, the always doubtful usefulness 
of such events (more table than cave), the general out-look for 
the activity development (too many acts: congress, 
post-congress, courses, -etc ... ) the place for its celebration 
(Madrid) , the patronizing lack of solvency, or the possible 
«boycott» of some strong federations either national or foreign 
ones could condition the out come in spite of the organization 
wishes and fight. 

Nevertheless, we think that the Symposium reached some of 
the objectives that it was organized for, even though these 
purposes are more implicit than explicit and more subtle than 
tangible. 

To begin with, there is a tendency from several S.G. 
(Speleological group) to follow the planning and the structuring 
of the trench speleology aid and to give as novelty what appears 
in SPELUNCA or what one can learn in a course in France. There 
is nothing against planning it this way if, somehow, one starts 
from it. Along the Symposium it was clear that there were 
differences between the groups of Speleology Aid, but they were 
not a symptom of a higher activity but a more dynamic approach 
to the information sources, previously referred to . We think that 
the evaluations that are made to undervalue the ability of some 
S. G. are not correct , mainly when the only difference at an 

operative level is just a lack of practice of the actual methods 
and structures that are shown as valid . It is necessary that the 
trench group aid information reaches all the S. G. so that 
afterwards the regional groups can homogenize the technics and 
methods in mixed practices. We only point out that the first step 
is thal all S. G. hold the same information. 

It also was shown the importance and effectiveness of 
unblocking by using explosives and the shortage of the spanish 
aid for they actually have an only operative group pertaining to 
Federaci6n Andaluza. It is necessary, as pointed out by Mr. J.L. 
Mengibar, to have at least 3 groups for unblocking that could 
cover up the North, the Center and the South of the Spanish 
peninsula. 

Concerning the speleological diving, we meet with several 
problems that go from the shortage of adequate material to the 
federative dispositions and the accidents . Competent groups 
and people in this activity such as the STD or the regretted 
Federico, Jose Marfa and Luis Gabriel, could do or could have 
done, a speleological diving commission of high level that would 
have participated with technicians of other countries in the 
scheduled activities of speleological diving withing the Symposi­
um. This could not be done and in San Pedro de Soba a 
coordinator could not be appointed for this activity. Nevertheless, 
this should be a purpose and not an excuse for some kind of 
undercover reproaches. On the other hand we are training a 
group of 10 divers and we hope that they will be operative at the 
beginning of 1988 with the correct equipment. 

Finally, some agreement were reached and some faultfinding 
list was prepared, that will certainly help to obtain a better level 
of the Spanish Speleological aid . The above and the simple fact 
of knowing each other justified, without any doubt, the celebra­
tion of the Symposium. 

Organization 

The preparation of the activity to be developed started in 
october 1984 with an organizing commission formed by a 
coordinator and four members. Some time later Uanuary 1985 
and july 1986) the different work groups were appointed. 

Likewise, a Committee of honour was formed with all the 
people and organizations that, in some way, collaborated in the 
celebration of the Symposium, an organizing committee with 9 
members and 10 collaborators from different activity areas. 

At the information level, four circular letters were done, one 
through the main office on general matter and three on a specific 
work from the Symposium organization. 

A programme with the acts to be held in Madrid and the 
practices to be carried out in Cuenca was also established. The 
information and promotion area was completed with the edition 
of a commemorative poster, stickers of the International 
Speleologic Aids and T-shirts with said emblems. 

Participation 

The reduced level of participation of Spaniards and foreigners 
has already been explained at the beginning. The total number 
of participants was of 30 in the following categories: 

All matters concerning registrations, book-keeping, hotel res­
ervations, kind of participations, choosen activity, etc ... were 
done through a software programme specially prepared for the 
Symposium, using a computer with a double unit of disc and 
printer. 
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General: Registration type (A) 8 
Registration type (B) 16 
Collaborators (X) 6 --
TOT AL participants 30 

Per countries: 
Spain 26 
Belgium 1 
Brazil 1 
United Kingdom 1 
Hungary 1 
Poland 1 

--
Total 31 * 

Per federations: 
Foreing 4 
Andalusian 4 
Aragonese 0 
Balearic 0 
Canarian 0 
Cantabrian 0 
Madrilenian-Cast. Manchega 7 
Castilian-Leonesa 2 
Catalonian 0 
Galician 5 
Riojana 4 
Asturiana 2 
Valencian 1 
Basque 1 

--
TOTAL 30 

Per subscription: 
With fees 24 
Without fees 6 

TOTAL 30 

• In Cuenca, Mike Meredith, president of the commission of 
Speleology aid for the U.1.S. who has not been included in any 
of the above categories, was present at the practices. 

The subscritions type A were only for the attendance to the 
meetings. The subscriptions type B for meetings and practices. 
The collaborators (X) did not pay any fee . 

In the list of participants are included the registered ones as 
well as the members of the organization and the people from the 
F.E.E . and the Congress Secretary's office that attended the 
opening sessions in Madrid. 

Sessions 

The theorical sessions were held in Madrid on the 25th and 
26th of July in the Assembly hall of the rectorated of the 
Polytechnic University of Madrid and the practices in the area of 
Muela de Madara in Cuenca from the 27th to the 30th of july. 

Fran~ais 

Dans le cadre du IX Congres International de Speleologie, qui 
a eu lieu a Barcelona, la «Federaci6n Madriler'ia de Espeleologfa» 
et la «Delegaci6n Castellano-Manchega» ont organise, du 25 au 
30 Juillet, un Symposium de Speleosecours. 

Le but de cette activite etait de faire connaTtre dans la 
mesure du possible, les differents niveaux auxquels on travaille 
internationalment, en ce qui concerne les speleosecours. Paralle· 
lement a cette activite, consacree aux sessions theoriques et 
pratiques , on avait !'intention d 'encouriager les groupes de 
secours espagnols pour avancer un peu plus dans l'homogenisa· 
tion des techniques et la comparaison de structures. 

Plusieurs raisons , comme la celebration du cours de speleo· 
secours a San Pedro de Saba (Cantabre) a des dates trap 
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proches du Symposium et par la suite le manque de participation 
des secouristes -des vingt-deux participants a ce cours, seule· 
ment dix speleosecouristes ont assiste au Symposium, dont, 
trois (groupe de desobstructions du G. de S. andalou), etaient 
invites pour donner un seminaire de desobstruction, et deux 
etaient de notre propre Federationce qui a donne comme 
resultat le lamentable mais reel nombre de cinq inscriptions sur 
vingt-deux qui avec le manque de participation de beaucoup de 
federations etrangeres importantes dans ce domaine, -comme la 
fran9aise , l'italienne, celle du Royaume Uni , etc.- a serieusement 
limite les objectifs du Symposium. 

II est fort possible que, differentes raisons comme la gratuite 
du cours de San Pedro de Saba (contre les 17.000 Ptas. du 
Symposium), l'utilite - toujours douteuse- de ces celebrations 
(plus d 'etude que de grotte) , le cadre du developpement general 
de l'activite, la grande proliferation d 'actes de toutes sortes: 
(Congres, Post-Congres, Cours, etc.) et le cadre specifique de 
leur celebration (Madrid) , le manque de solvabilite des organisa· 
teurs, ou meme, le possible «boycottage» de quelques federa­
tions puissantes, aussi bien nationales qu'etrangeres, ont pu 
conditionner les resultats que toute !'organisation attendait, et 
pour lesquels elle avait lutte. 

Malgre tout et avec beaucoup d'effort (l'exces de difficultes, 
le petit nombre d'inscriptions, la limitation du budget), nous 
sommes persuades que le Symposium a accompli quelques uns 
des objectifs pour lesquels ii avait ete organise, quoi que ces 
objectifs soient plus implicites qu'explicites et plus subtiles que 
tangibles. 

En premier lieu et a noire avis, on voit la tendance de 
plusieurs G. de S, a suivre la mise en oeuvre et la structure du 
speleosecours fran9ais , et a offrir comme nouveaute c~ qui est 
periodiquement publie par Spelunca, ou ce que l'on apprend 
dans un cours en France. II n'y a rien a dire sur cette fa9on de 
poser le probleme, si , bien entendu , ii y prend sa source. Nous 
acceptons que pendant tout le Symposium on a note des 
differences de niveau des G. de S. qui y participaient , qui ne 
sont, en aucun cas, le symptome d'une plus grande activite, si 
non d'un abord plus dynamique et effectif aux sources d'informa· 
lion dont nous venons de parler. 

Nous crayons que les valorations faites en meprisant la 
concurence de quelques G. de S. ne menent nulle part, surtout 
lors que la seule difference au niveau operationnel reside dans le 
manque de pratique de !'information sur les methodes et les 
structures actuelles que l'on est en train de demontrer qu 'elles 
sont valables. II taut faire parvenir a taus les G. de S. !'informa­
tion du Groupe de Secours Fran9ais, pour que les groupes 
nationaux puissent, plus lard, homogeneiser leurs techniques et 
leurs methodes. Nous vovons done remarquer que le premier 
pas consiste a procurer que taus les G. de S. possedent la 
meme information. 

L'importance et l'effectivite des desobstructions avec des 
explosifs, ainsi que le manque du secours espagnol , qui actuelle· 
ment dispose seulement d 'un unique groupe de desobstructions 
operatif, appartenant a la Federation Andalouse, se sont mis en 
evidence. J. L. Mengfbar a indique, qu'il serait necessaire de 
disposer, comme minimum, de trois groupes de desobstruction 
pour couvrir les besoins du Nord , du Centre et du Midi de la Pe· 
ninsule. 

En ce qui concerne la plongee speleologique, nous avons de 
serieux problemes a partir du manque de materiel approprie et 
des frais eleves de la preparation d 'un plongeur souterrain , ainsi 
que des problemes federatifs et des possibilites d 'accidents. 

Quelques groupes et du personnel competent dans cette 
activite, comme le STD, ou des amis recemment disparus, 
comme Federico, Jose Marfa et Lufs Gabriel , auraient pu realiser 
ou avoir realise , sans doute une Commission de Plongee Speleo· 
logique d 'un niveau acceptable, qui aurait participe, ensemble 
avec des techniciens des autres pays, dans l'activite programee 
de plongee speleologique pendant le Symposium. Puisque tout 



cela n'a pas ete possible, on n'a pas pu elire un coordinateur 
pour cette activite a San Pedro de Soba. Pourtant, cela doit nous 
servir d 'objectif, et non de pretexte a des critiques plus ou moins 
ouvertes lorsqu 'i l arrive un accident. Nous sommes en train de 
preparer un groupe de 10 plongeurs souterrains, et nous espe­
rons qu 'ils seront prets dans les premiers mois de 1988, et qu 'ils 
disposeront du materiel approprie a cette activite. 

II faut signaler finalement que l'on est arrive a des accords et 
que, quelques critiques (que nous developpons dans un autre 
chapTtre) ont ete effectuees, qui, sans doute, peuvent servir a 
obtenir un niveaus plus eleve de !'immersion speleologique en 
Espagne. Ce fait , et celui de nous connaTtre , justifie amplement 
la celebration du Symposium. 

Organisation 

L'activite a developper fut preparee depuis le mois d 'Octobre 
1984, avec la mise en place d'une Commission d'Organisation 
formee par un coordinateur et quatre membres. Posterieurement 
(Janvier 1985 et Juillet 1986), les differents groupes de travail se 
sont formes . 

Un Comite d'Honneur a ete en meme temps constitue par 
toutes les personnes ou organismes qui , d'une fac;:on ou d 'une 
autre, collaboraient a la celebration du Symposium, un Comite 
Organisateur, de neuf membres et la collaboration de dix person­
nes dans les differents domaines integrant l'activite. 

Au niveau informatif, on a fait quatre circulaires; une a 
caractere general , a travers de !'Organisation C~ntrale, et trois a 
caractere specifique, depuis !'Organisation meme du Sympo­
sium. 

On a elabore en meme temps, un PROGRAMME d 'activites, 
avec les sessions a celebrer a Madrid et les pratiques a 
developper a Cuenca. Les domaines d 'information et de promo­
tion ont ete completes avec !'edition d'un poster commemoratif 
d 'autocollants des Speleosecours internationaux, et de T-shirts 
avec ces emblemes. 

La gestion au niveau des inscriptions, comptabilite , chambres 
d'hotel , type de participation, choix des activites, etc ... a ete 
effectuee par un programme «software» specifique elabore pour 
le Symposium, et un ordinateur avec double unite de disque et 
inprimante. 

Participation 

Dans le premier paragraphe on a deja indique le bas niveau 
de participation des espagnols, ainsi que des etrangers. Le 
nombre total fut de 30 participants dans les categories suivan­
tes: 

Generale: Inscriptions type (A) 8 
Inscriptions type (B) 16 
Collaborateurs (X) 6 

TOT AL participants 30 

Espagne 26 
Par pays: 

Belgique 1 
Bresil 
Angleterre 
Hongrie 1 
Pologne 1 --
TOTAL 31 * 

Et rage res 4 
Par Federations: 

Andalouse 4 
Aragonnaise 0 
Baleare 0 
Canarienne 0 
Cantabre 0 
Madrilene-Cast. de la Manche 7 
De Castille et Leon 2 
Catalane 0 
Galicienne 5 
De Rioja 4 
Asturienne 2 
Valencienne 1 
Basque 1 

--
TOTAL 30 

Per tarifs: 
Payants 24 

Non payants 6 

TOTAL 30 

* A Cuenca, le president de la Commission de Speleosecours de 
l'U.I.S. Mike Meredith, a assite aux pratiques et ii n'a pas ete 
inclu dans aucune des categories indiquees. 

Les inscriptions type (A) etaient uniquement valables pour 
assister aux sessions. Les inscriptions type (B) pour les sessions 
et les pratiques. Les collaborateurs (X) ne payaient pas d'inscrip­
tion . 

Dans la liste des participants, tous les inscrits, les membres 
de !'Organisation et ceux de la F.E.E., ainsi que le Secretariat 
General du Congres, qui ont assiste a Madrid a l'ouverture des 
sessions, y sont inclus. 

Sessions 

Les sessions theoriques se sont developpees a Madrid les 
jours 25 et 26 Juillet, dans le «Salon de Actos del Rectorado de 
la Universidad Politecnica de Madrid», et les sessions de prati­
ques dans la region «Muela de la Madora», Cuenca, du 27 au 30 
Juillet. 
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NOTA ACLARATORIA 
NOTA ACLARATORIA 

'Ii 

EXPLANATORY NOTE 
NOTA 





Catala 

Els senyors J. Serra-Cobo i A. Montori, autors de la ponencia 
«Hallazgo de una nueva colonia de hibernaci6n para Miniopterus 
Schreibersi en Cataluria», han sol·licitat de fer la segOent obser­
vaci6: 

Els tres grafics que corresponen al seu treball publicat en el 
volum 2, pagina 171 , amb el numero 12247, han estat inclosos 
per error, a la pagina 302, volum 2, dins de la comunicaci6 
numero 15228 «Vorschlage und Gedanken zur Oigitalisierung von 
Oaten Ober Raumformen und Hohleninhalt», de l'autor Gunter 
Stummer. 

Castellano 

Los seriores J. Serra-Cobo y A. Montori, autores de la 
ponencia «Hallazgo de una nueva colonia de hibernaci6n para 
Miniopterus Schseibersi en Cataluria», han solicitado la siguiente 
aclaraci6n : 

Los tres graficos que corresponden a su trabajo publicado en 
el volumen 2, pagina 171, con el numero 12247, se han incluido 
por error en la pagina 302, volumen 2, dentro de la comunicaci6n 
numero 15228, «Vorschlage und Gedanken Zur Oigitalisierung 
von Oaten Ober Raumformen und Hohleninhalt» del autor Gunter 
Slummer. 
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English 

Mr. J. Serra-Cobo and Mr. A. Montori, authors of the report 
«Hallazgo de una nueva colonia de hibernaci6n para Miniopterus 
Scheseibersi en Cataluria», have requested the following expla­
nation : 

The three diagrams corresponding to their work in volume 2, 
page 171, number 12247, have been by mistake published at 
page 302, volume 2, communication n.0 15228 «Vorschlage und 
Gedanken Zur Oigitalisierung von Oaten Ober Raumformen und 
Hohleninhalt» from the author Gunter Slummer. 

Franc;ais 

Monsieur J. Serra-Cobo et Monsieur A. Montori , auteurs du 
rapport «Hallazgo de una nueva colonia de hibernaci6n para 
Miniopterus Schreibersi en Cataluna», nous ont demande 
d'eclaircir ce qui suit: 

Les trois graphiques correspondant a leur travail publie dans 
le volume 2, page 171, avec le numero 12247, ont ete mis par 
erreur a la page 302, volume 2, dans la communication numero 
15228, «Vorschlage und Gedanken zur Oigitalisierung von Oaten 
Ober Raumformen und Hohleninhalt» de l'auteur Gunter Slum­
mer. 





COMUNICACIONS 
COMUNICACIONES 
COMMUNICATIONS 





Catala 

Tot i que el motiu fonamental d'aquest tercer volum es el de publicar les discussions que es van efectuar durant la 
presentaci6 de les ponencies, aixi com tambe el desenvolupament i resultat del congres, horn ha cregut convenient 
d'incloure-hi diverses comunicacions rebudes fora del termini de presentaci6 i que, per tant, no varen poder ser publicades al 
seu dia en els volums 1 i 2. 

Castellano 

Si bien el motivo fundamental de este tercer volumen es el de publicar las discusiones habidas durante la presentaci6n de 
ponencias, asi coma el desarrollo y resultado del Congreso, se ha creido conveniente la inclusion de diversas comunicaciones 
recibidas fuera de plaza de presentaci6n y que par tanto no pudieron ser publicadas en su dia en las volumenes 1 y 2. 

English 

Though the main reason for issuing this volume is to publish the debates which took place during the presentation of the 
reports , as well as the development and the results of the Congress, we have included several communications which were 
received too late and that consequently, could not be published in volumes 1 and 2. 

Fran~ais 

Bien que la raison d'etre fondamentale de ce troisieme volume soit celle de publier les discussions qu'ont eu lieu pendant 
la presentation des rapports , ainsi que le developpement et les resultats du Congres, nous avons cru necessaire d'y inclure 
quelques communications rec;;ues hors du delai de presentation et qui par consequent, n'ont pas pu etre publiees dans les 
volumes 1 et 2. 
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LA KARSTIFICATION: PROCESSUS, MODELES ET EXEMPLES 

Michel Baka/owicz 
Laboratoire souterrain, CNRS, Mou/is 

RESUM 

Si be la morfologia classica i a/guns dels processos que ongmen els carsts son prou coneguts i han estat ampliament 
desglossats, n'hi ha d'a/tres que son ma/ coneguts o, inc/us, ignorats. Per aquest motiu, a partir de la definicio hidrogeo/ogica def 
carst i dels conceptes termodinamics que Ii corresponen, segons /es definicions de A. MANGIN, son definits els diferents processos 
nattJrals que es necessari considerar en la genesi def carst. 

Aixf doncs, a mes def carst gravffic classic, on la gravetat i el CO2 d 'origen pedo/ogic s'associen per a constituir el potencial de 
carstificacio, es presenten mitjan9ant a/guns exemples, /es carstificacions relacionades amb el terma/isme, amb /es emanacions 
sulfuroses i amb /es transgressions marines. Es proposa una primera aproximacio als anteriors criteris de reconeixement. 

RESUMEN 

Si la morfologfa karstica clasica y algunos de las procesos que originan las karst son bien conocidos y han sido abundantemente 
descritos, otros se conocen ma/ e, incluso se ignoran, par este motivo, a partir de la definicion hidrogeo/ogica def karst y de las 
conceptos termodinamicos que le corresponden, segun las definiciones de A. Mangin, son definidos las distintos procesos natura/es 
que es necesario considerar en la genesis def karst. 

Asf ademas def karst gravffico c/asico en el que la gravedad y el CO2 de origen pedologico se asocian para constituir el 
potencia/ de karstificacion, se presenta mediante a/gunos ejemplos las karstificaciones re/acionadas al terma/ismo, a las emanaciones 
sulfurosas y a las transgresiones marinas. Se propane una primera aproximacion a las anteriores criterios de reconocimiento. 

RESUME 

Si la morphologie karstique classique et certains des processus de mise en place des karsts sont bien connus et ant ete 
abondamment decrits, d 'autres sont ma/ connus, voire meme ignores; c'est pourquoi, a partir de la definition hydrogeologique du 
karst et des concepts thermodynamiques qui lui sont associes, et tels que !es a definis A. MANGIN, sont definis !es differents 
processus naturels envisageab/es dans la genese de karst. 

Ainsi, a cote du karst gravifique c/assique dans leque/ la gravite et le CO2 d 'origine pedo/ogique s'associent pour constituer le 
potentiel de karstification, Jes karstifications /iees au therma/isme, aux emanations sulfurees et aux transgressions marines sont 
presentees, avec des exemples. Une premiere approche des criteres de reconnaissance est a/ors proposee. 

A l'origine, le karst a ete defini comme un ensemble de 
formes particulieres, decrites classiquement en Slovenie et dans 
la region de Trieste. L'approche geomorphologique qui a resulte 
de cette definition a permis de reveler les mecanismes a l'origine 
de cette morphologie; elle a conduit aussi a enoncer les lois qui 
regissent la karstification . 

Tous les auteurs s'accordent sur le processus a l'origine de 
toute morphologie karstique: ii s'agit de !'action dissolvante de 
l'eau chargee de CO2 sur une roche carbonatee qui presente 
des fissures . Dans la realite , si le processus de dissolution est 
necessaire dans la mise en place du karst, ii n'est pas suffisant. 
En effet , a partir de l'approche systemique de l'aquifere karsti­
que, MANGIN (1978, 1983) a clairement montre que les mecanis­
mes responsables de la constitution d'un karst sont necessaire­
ment: 

- les processus chimiques de dissolution de la roche (l'eau­
solvant), 
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- le moteur fournissant l'energie necessaire au transport du 
solute . 

Ainsi, dans le karst classique que MANGIN (1978) denomme 
aussi karst gravifique, le moteur est la gravite et les processus 
chimiques resultent de !'utilisation par l'eau du CO2 produit dans 
les sols . Dans ce cas, ii definit le potentiel de karstification d 'un 
massif carbonate comme !'ensemble des conditions associant la 
morphologie exterieure, responsable de la position respective de 
la zone d 'alimentation et de !'emergence (le moteur), et le 
potentiel eau-CO2, responsable de la dissolution . Or, le develop­
pement recent des recherches sur le karst fournit des observa­
tions nouvelles qui prouvent qu'il existe d'autres processus 
chimiques et d 'autres moteurs que ceux du karst gravifique. 

Comme le flux du solvant determine la vitesse et l'intensite 
de la karstification (BAKALOWICZ, 1979), ii est clair que la nature 
du moteur et des processus chimiques mis en oeuvre conferent 
au karst des caracteres particuliers, tant sur le plan hydrologique 



que sur celui de la morphologie. Aussi , apres avoir decrit les 
differents processus chimiques connus et les moteurs possibles, 
nous examinerons quelques exemples significatifs. 

1. Les processus chimiques de la dissolution des 
carbonates 

Si l'on exclut la dissolution par l'eau pure, ou meme en 
presence des faibles teneurs atmospheriques en CO2, qui est un 
phenomene sans interet pour la constitution d'une structure 
d'ecoulements souterrains karstiques , ii existe trois types de 
processus chimiques de dissolution : ceux ou l'acidite est fournie 
par la dissolution du CO2, et qui sont reversibles ; ceux ou 
l'acidite provient de melanges d 'eaux; ceux ou l'acidite est 
apportee par des acides mineraux. Nous negligerons !'action des 
acides organiques, apparemment rares et lies aux sols. 

1.1. L'acidite liee au CO2 

La chimie du systeme CO2-H2-O-carbonate est maintenant 
bien connue. ROQUES (1964, 1969) a tres bien decrit les 
relations entre les phases gazeuse et liquide. Son approche 
statique et cinetique du systeme calco-carbonique met tres 
clairement en evidence la nature reversible des processus de 
dissolution sous !'action du CO2. En effet , du fait de la cinetique 
rapide des echanges entre le CO2 dissous et la phase gazeuse 
et du fait de la thermodependance tres marquee de la solubilite 
du CO2, l'eau souterraine chargee de CO2 dissout les roches 
cabonatees, mais peut aussi deposer des carbonates sous 
forme de travertins souterrains ou externes. Ces carbonates 
souterrains presentent un remarquable interet, car ils enregis­
trent les caracteres du climat et du CO2 au moment de leur 
formation (HENDY et WILSON, 1968; DUPLESSY et al., 1969). En 
effet , les teneurs isotopiques du carbone et de l'oxygene des 
carbonates sont caractersitiques de l'origine des sels dissous et 
de l'environnement au moment du depot. Ainsi , les teneurs en 
oxygene-18 temoignent de la temperature de l'eau , alors que 
celles en carbone-13 dependent uniquement de l'origine du 
carbone mineral. 

Les carbonates intrakarstiques (travertins souterrains) peu­
vent etre divises en deux categories: 

- ceux a teneurs en oxygene-18 variables , de -5 a -15 %0 vs 
PDB, et en carbone-13 de l'ordre de -12 ± 4 %0 vs PDB; ce son! 
les concretionnements carbonates classiques, deposes a tempe­
rature ambiante et pour lesquels le CO2 est d 'origine pedologi­
que; 

- ceux a teneurs en oxygene-18 pouvant etre encore plus 
negatives, jusqu'a -20 %0 vs PDB, et en carbone-13 de l'ordre de 
-3 ± 3 %0 vs PDB; ces depots carbonates sont marques par une 
contribution notable de CO2 d 'origine profonde, mantellique ou 
de decarbonatation , et eventuellement une temperature supe­
rieure a la temperature ambiante. 

II existe encore bien peu de donnees sur la participation de 
CO2 end6gene a la karstification . Mais son role doit etre locale­
ment d 'autant plus considerable que les zones de production 
coYncident en general avec les zones de distension recente ou 
actuelle (MAISONNEUVE et RISLER , 1979). Deux cas ou la 
contribution de CO2 profond est certaine sont connus: le karst 
des Black Hills (Sud Dakota, Etats-Unis) , ou les calcites depo­
sees en donnent la preuve (BAKALOWICZ et al. , 1986), le karst 
de la source du Lez (Languedoc, France) ou les teneurs en CO2 
de l'eau sont tres elevees , en relation avec une activite volcani­
que recente (ROQUES, 1963; MARJOLLET et SALADO, 1976). 
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1.2. La corrosion par melange d'eaux 

Connue dans son principe depuis longtemps, la corrosion par 
melange d 'eaux saturees en carbonates comme mecanisme 
possible de la karstification a ete revelee par BOEGLI (1964 ). 
Selon cette theorie, le melange de deux eaux a l'equilibre 
vis-a-vis de la calcite , mais de chimismes calco-carboniques tres 
differents, produit une solution nettement sous-saturee. Reprise 
recemment par DREYBRODT (1981 ), cette theorie a ete discutee 
par MISEREZ (1973), WIGLEY et PLUMMER (1976). Selon ces 
derniers, les conditions les plus favorables a la production d 'un 
melange soussature sont realisees par un melange d 'eau douce 
carbonatee et d 'eau marine ou saumatre. 

Cette situation se presente dans les regions littorales, cha­
que fois qu 'une transgression marine permet !'intrusion d'eau 
salee dans un aquifere carbonate. Cependant la sous-saturation 
n'apparait que pour des proportions bien determinees du melan­
ge. En outre, la theorie prevoit que, dans des conditions bien 
definies, une delomitisation de l'encaissant se produit. De ce fait , 
la dissolution de la roche carbonatee, comme sa dolomitisation , 
ne peut se produire qu 'en des lieux de l'aquifere don! la position 
est determinee para les proportions du melange eau douce-eau 
salee, done a !' interface. 

1.3. L'acidite liee aux acides mineraux 

Bien peu d 'acides mineraux austres que l'acide carbonique 
existent naturellement en quantites suffisantes pour jouer un role 
notable. Seul , l'acide sulfurique a ete soup9onne de jouer un role 
non negligeable (HOWARD, 1964; RENAULT, 1967). Ces auteurs 
attribuent la production d'acide sulfurique a l'oxydation de 
sulfures, essentiellement des pyrites , contenus dans les carbona­
tes . Selon STUMM et MORGAN (1970), un ensemble complexe 
de reactions conduit a la formation d 'hydroxyde insoluble de fer 
et a la liberation en abondance d 'ions H+ et so/·. En fait , bien 
peu d 'exemples sont connus ou ce mecanisme joue un role 
notable. La grotte de la Cigalere (Pyrenees ariegeoises, France), 
situee a proximite d 'amas sulfures, est l'exemple le plus connu 
(d 'URSEL et MAGOS, 1967) ou l'oxydation des sulfures contri­
bue, au moins localement, a la dissolution du calcaire et a la 
formation de gypse. 

Mais ii est une autre source d 'acide sulfurique dont !'action 
est spectaculaire. II s'agit de l'hydrogene sulfure provenant des 
champs petroliers ou ii est en general abondant. H2S est un gaz 
deux fois et demie plus soluble que CO2; sa dissolution produit 
une forte acidite pour les conditions de pH et de pe rencontrees 
habituellement dans eaux souteraines (STUMM et MORGAN, 
1970). La contribution de H2S a la dissolution de calcaires a ete 
prouvee directement par EGEMEIER (1981 ), qui a etudie les 
apports de H2S par les circulations karstiques et la production 
de sulfates dans le bassin de Big Horn (Wyoming). Cette 
contribution a ete aussi demontree de fa9on indirecte dans les 
grottes de Carlsbad (Nouveau Mexique, Etats-Unis) entre autres 
par l'etude isotopique du soufre-34 du gypse depose et par la 
mineralogie (HILL, 1981 ). Ce gaz est parfois present accidentelle­
ment dans des cavites du karst classique, comme dans le 
Kentucky ou ii provient de forages petroliers anciens . 

2. Les moteurs responsables de l'ecoulement 

Les ecoulements souterrains sont evidemment tous soumis a 
la gravite . C'est la cause unique des mouvements d 'eau dans le 
karst classique ou gravifique. Mais d 'autres causes peuvent 
jouer un role non negligeable ou meme devenir preponderantes . 
Ce sont les gradients chimiques, les gradients de temperature et 
le degazage qui provoque un effet de gas lift. 



2.1. Les mouvements dus au chimisme 

La densite de l'eau est directement liee a sa salinite: les eaux 
salees sont plus denses et tendent done a s'enforcer. Par 
consequent , lorsque dans un aquifere de l'eau salee existe, elle 
devrait etre maintenue en profondeur. Or, ii existe de nombreux 
cas de karsts littoraux dont les sources, situees a une cote 
superieure au niveau marin, presentent une salinite importan­
te. 

En France, les sources de Fontestramar et de Font Dame 
(Roussillon) en sont un excellent exemple. Ces eaux ne peuvent 
emergees que parce qu'un autre mecanisme intervient pour les 
mettre en mouvement. 

En effet , dans les aquiferes carbonates littoraux, la presence 
d 'un drainage karstique introduit en profondeur des conditions 
locales d 'ecoulement rapide deformant le contact eau douce-eau 
salee. II en resulte un melange plus ou moins saumatre, en des 
lieux de l'aquifere determines par la position du reseau de 
drainage par rapport a la zone de contact. La difference de 
densite entre l'eau douce et l'eau salee favorise, dans ces 
conditions, le renouvellement de l'eau au contact de la roche et, 
par consequent , l'instauration d'un flux de roche dissoute. 

2.2. Les mouvements thermiques 

lls sont bien connus depuis longtemps (voir par exemple FREE­
ZE et CHERRY, 1979). L'elevation de la temperature avec la 
profondeur diminute considerablement la viscosite et la densite 
de l'eau, ce qui facilite sa remontee. Ce phenomene ne peut 
cependant intervenir que dans le cas de circulations hydrother­
males , pour lesquelles !'augmentation de temperature, et done 
l'abaissement de la densite, sont notables (tableau 1 ). 

Tableau 1 

temperature 0 c 10 20 40 60 100 

densite 0,9997 0,9982 0,9922 0,9832 0,9583 

Dans les formations carbonatees, la fracturation est un fac­
teur favorable a la remontee d 'eaux chaudes. En revanche, le 
calcaire est moins soluble a temperature elevee pour une 
pression partielle en CO2 identique a celle regnant dans un 
aquifere non thermal . Mais d'autres processus interviennent en 
general dans le thermalisme, qui favorisent les mouvements 
d 'eaux et la dissolution des carbonates. 

2.3 Le gas lift 

C'est un processus qui n'intervient que dans le cas ou un 
gaz tres soluble dans l'eau est present en abondance (CO2, 
H2S). La quantile de gaz dissous croit avec la pression ; par 
consequent, lors de la remontee d 'une eau profonde, chargee en 
CO2 ou en H2S, une partie du gaz dissous peut etre liberee dans 
la phase liquide. II se constitue alors une emulsion eau-gaz dont 
la densite tres basse (MAISONNEUVE, 1982) favorise d 'autant 
mieux la remontee de l'eau. Avec l'hydrogene sulfure, ce pheno­
mene ne peut se produire que si le gaz n'a pas ete complement 
consomme par les reactions d 'oxydation et d 'attaque acide. En 
revanche, avec CO2, !es reactions sont reversibles ; aussi toutes 
les sources carbo-gazeuses sont susceptibles d'etre soumises a 
ce phenomene, qui provoque alors une precipitation de carbona­
tes, au voisinage de !'emergence . Ce processus ets toujours 
associe au thermalisme, puisque les fortes teneurs en CO2 
dissous proviennent d 'apports profonds. 
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3. Les differents types de karst associes a ces 
processus 

Chacun de ces processus de dissolution et chacun des 
moteurs responsables des ecoulements presentent des carate­
res propres (ions, dynamique.) qui determinent une morphologie 
caracteristique. Par example, du fail de l'origine superficielle du 
CO2 pedologique et du role de la gravite dans les ecoulements, 
le karst gravifique classique est caracterise par: 

- des relations entre les formes de surface et les formes 
souterraines et un raccordement , au niveau des exutoires, avec 
la morphologie exterieure, qui fait en general apparaitre, par son 
evolution, un polyphasage du karst; 

- une hierarchisation (organization) des formes souterraines 
de l'amont vers l'aval ; 

- dans le detail, des formes d'erosion typiques de la zone 
d 'infiltration et de la zone noyee et traduisant un ecoulement 
rapide dans les axes de drainage et beaucoup plus lent laterale­
ment. 

Les connaissances actuelles permettent de distinguer trois 
autres types de karst: le karst hydrothermal carbo-gazeux, le 
karst sulfurique (hydrothermal) , le karst littoral de transgres­
sion . 

3.1. Le karst hydrothermal carbo-gazeux. 

II est connu et decrit depuis longtemps en Hongrie et en 
Tchecoslovaquie (JAKUCS, 1948, in JAKUCS, 1977; KUNSKY, 
1950). DUBLIYANSKIY (1980) a fait une tres interessante synthe­
se sur la question, en reprenant les donnees des karsts hydrot­
hermaux d'Europe centrale. 

Lors qu 'ils ne sont plus fonctionnels , les karsts hydrother­
maux ont pour caracteres principaux: 

- !'absence de formes typiques de surface ou, si elles 
existent, !'absence de relations surface-profondeur; 

- !'absence d'organisation des vides: vides isoles ou bien 
cavites en labyrinthe ou toutes les directions de fracturation sont 
egalement elargies par dissolution ; 

- des formes d'erosion souterraine propres a la zone noyee, 
a ecoulement lent a tres lent (part exemple, vagues d'erosion de 
grandes dimensions), et a mouvements convectifcs en grandes 
cellules donnant naissance a des cavites en domes ou en bulles; 

- la presence frequente de concretionnements subaquati­
ques en boules, dont les caracteres mineralogiques et/ou chimi­
ques et/ou isotopiques montrent l'origine hydrothermale. 

Des karsts hydrothermaux sont connus ainsi en Pologne, 
Tchecoslovaquie, Hongrie et URSS, mais aussi en Tunisie (MAN­
SOURI , 1980), en Algerie (COLLIGNON, 1984). A la suite d 'etu­
des geologiques et isotopiques, nous avons montre que le 
celebre karst des Black Hills (Sud Dakota, Etats-Unis) est un 
karst hydrothermal ou le CO2 possedait une origine profonde 
(BAKALOWICZ et FORD, 1983; BAKALOWICZ et al , 1986). 

3.2. Le karst sulfurique. 

De decouverte recente (EGEMEIER, 1981 ; HILL, 1981 ), la 
karstification par attaque acide sulfurique provenant de H2S 
fourni par des hydrocarbures peut etre associee a des circula­
tions hydrothermales. Mais ii ne semble pas que ce soil une 
condition necessaire. 
L'agressivite remarquable des solutions sulfuriques est accrue 
par le fail que la dissolution du carbonate produit du CO2 selon 
le schema suivant: 

CaCO3 + 2H+ = Ca2+ + CO2 + H2O, 
CO2 qui contribue ensuite a accroitre la dissolution de la roche. 
Ainsi , !'exportation du calcaire dissous est realisee a la fois sous 
la forme sulfate et sous la forme carbonate, ce qui provoque una 



tres forte dissolution , associee a une cinetique tres rapide. C'est 
probablement pour cette raison que les cavites sont de grandes 
dimensions, aussf bien celles de Carlsbad (PALMER et al. , 1977) 
que celles du Wyoming (EGEMEIER, 1981). 

Bien que ces cavites ne soient pas associees a une morpho­
logie karstique de surface, le drainage souterrain parait organise 
comme dans le karst classique (voir SWEETING, 1972, a propos 
de Carlsbad Caverns). Cependant, la morphologie de detail 
semble assez differente. Par exemple, des croutes de gypse 
recouvrent toutes les parois , mais sont recoupees par des 
niveaux insolubles (cherts) ; la surface du calcaire presente un 
aspect tourmente de poches et de lames, tres semblables a 
celles observees dans les karsts hydrothermaux au contact des 
dolomies. 

3.3. Le karst littoral de transgression 

Lorsqu 'un aquifere karstique littoral est soumis a une trans­
gression , ne serait-ce que de faible amplitude comme lors des 
phases de retrait glaciaire au Quaternaire, ii se produit une 
intrusion d 'eau salee dans une partie de la structure de drainage 
karstique, meme a un niveau superieur a !'emergence. Le 
fonctionnement de l'aquifere et , specialement, au mains partielle­
ment, de son reseau de drainage provoque !'introduction et la 
dispersion d'eau salee en des lieux eloignes de la surface 
theorique de contact eau douce-eau salee. Dans la zone ou les 
proportions du melange provoquent la sous-saturation , la dissolu­
tion cree des vides independants d 'une morphologie de surface, 
mais probablement plus ou mains associes a la structure de 
drainage anterieure. 

Connu en Floride (BACK et HANSHAW, 1970), aux Bermudes 
(PALMER et al. , 1977) et aux Bahamas (STRINGFIELD et LE­
GRAND, 1971 ), ce type de karst a ete surtout bien etudie dans la 
peninsule salentine (region de Bari, ltalie) par COTECCHIA (1974, 
1981) et son equipe. Les donnees des forages permettent de 
bien se representer la repartition generale des vides et de 
differencier les vides crees par le melange eau douce-eau salee 
des vides karstiques classiques. Plusieurs niveaux superposes 
ont ete mis en relation avec les phases ' successives de regres­
sion-transgression dues aux glaciations quaternaires, montrant 
que leur mise en place est tres rapide. Chaque niveau semble 
constitue d 'un reseau plan de vides interconnectes, de petites 
dimensions, dont la geometrie d 'ensemble est complexe, proba­
blement a cause des relations mal definies avec le reseau de 
drainage karstique. En outre, on observe parfois autour des 
conduits une aureole dolomitisee, comme cela est prevu par le 
modele chimique de melange (WIGLEY et PLUMMER, 1976). 

II semble que l'on puisse attribuer cette origine a certains 
paleokarsts decrits dans le Trias des Dolomites italiennes , ou la 
plateforme carbonatee a subi une transgression et une karstifica­
tion particuliere, a laquelle est souvent associee une dolomitisa­
tion localisee au voisinage des cavites et aux sediments intra­
karstiques (CROS et LAGNY v 1969; CROS, 1978). 

4. Conclusions 

Si certains karst celebres ont suscite des discussions nom­
breuses a propos de leur genese (SWEETING, 1972; PALMER, 
1975), les progres recents accomplis tant dans Jes moyens 
d 'investigation (geochimie isotopique, geochronologie) que dans 
la conceptualisation du karst , pemettent de proposer une typolo­
gie des karsts , s'appuyant sur la nature du solvant (processus 
chimiques de dissolution) et sur la nature du moteur fournissant 
l'energie neccesaire au transport de la matiere dissoute. 

C'est ainsi que quatre types de karst sont actuellement 
reconnus, que des caracteres fonctionnels et structuraux per­
mettent de distinguer clairement. Ce sont: 

- le karst gravifique, ou karst classique, ou le moteur est la 
gravite et le solvant, l'eau et le CO2 pedologique; 

- le karst hydrothermal carbogazeux, ou le moteur est le 
gradient thermique et le solvant, l'eau et le CO2 pro­
fond ; 

- le karst sulfurique (hydrothermal) , ou le moteur est soit la 
gravite, soit le gradient thermique, et le solvant l'eau et 
H2S provenant de gisements d 'hydrocarbures; 

- le karst littoral de transgression , ou le moteur est la gravite 
associee aux differences de salinite et le solvant, le 
melange eau douce-eau salee. 
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El karst en Catalunya: aspectos geomorfol6gicos e hidrogeol6gicos 

RESUM 

Antoni Freixes i Perich 
Servei Geologic 
Genera/ital de Catalunya 

Aquest treba/1 es una sfntesi preliminar de !es grans arees karstiques de Catalunya. Es sistematizen els karsts segons s 'hagin 
desenvolupat en: roques carbonatiques, detrftiques (conglomerats i gresos) i evaporftiques (guixos, .. .). I es faciliten dades dels 
exemples de karsts i/ o sistemes karstics que per /es seves caracterfstiques geomorfologiques (espeleologiques) i/ o per la seva 
hidrogeologia s6n mes remarcables. 

RESUMEN 

Este trabajo constituye una sfntesis preliminar de las areas karsticas mas importantes de Catalunya. Se sistematizan las karsts 
segun se hayan formado en: rocas carbonatadas, detrfticas (conglomerados y areniscas) y evaporfticas (yesos, .. .). Y se facilitan datos 
relativos a las ejemplos de karsts y/o sistemas karsticos que par sus caracterfsticas geomorfo/6gicas (espeleol6icas) y/ o par su 
hidrogeo/ogfa son mas remarcab/es. 

SUMMARY 

This is a preliminary synthesis of te wide karstic areas in Catalonia. Karsts are being systematized according to their 
development in either carbonatic rocks, elastic rocks (conglomerates and sandstones) or evaporitic rocks (gypsum, .. .). Data 
proceeding from karst examples and/ or karstic systems which are remarkable for their geomorfpho/ogical (speleological) characteris­
tics and/ or for their hydrology, are also supplied. 

1. lntroducci6n 

Estas notas sobre los fen6menos karsticos de Catalunya se 
han realizado con el unico objetivo de facilitar un resumen de la 
informaci6n disponible publicada o no, sin pretender, en absolu­
to , que constituyan una sfntesis del conjunto de fen6menos que 
actualmente es posible considerar. Algunas areas karsticas 
siguen sin ser estudiadas en sus aspectos hidrol6gicos y 
geomorfol6gicos mas elementales y, en consecuencia, es diffcil 

'explicar globalmente sus caracterfsticas. 
La mayorfa de las unidades - morfoestructurales o litol6gi-
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cas- que hemos descrito o simplemente citado presentan 
fen6menos preteritos pertenecientes a karsts mioplicenos e 
incluso mas antiguos . 

Es interesante aclarar que el concepto de paleokarst que 
hemos usado en el texto es el de Mangin (1975), el cual se 
aplica a las partes no funcionales del karst y permite separar, 
perfectamente, dentro de una misma area las estructuras karsti­
cas preteritas y no acufferas (redes karsticas inactivas colmata­
das o no) de los karsts actuales o sistemas karsticos de 
funcionamiento actual (acufferos karsticos) . 

Apuntamos aquf la necesidad de una definici6n hidrol6gica 



del karst basada en el estudio de la dinamica y estructura del 
sistema o acuffero karstico. Obviamente, sin conocer el funciona­
miento y la constituci6n o estructura del sistema, es imposible 
determinar su caracter mas o menos karstico (grado de karstifi­
caci6n) y su estadio evolutivo. 

El problema de la definici6n de las unidades o sistemas 
karsticos antes apuntado es fundamental ya que a media y largo 
plaza y, desde la 6ptica del analisis de sistemas y de la 
explotaci6n de recursos , es imprescindible su estudio e identifi­
caci6n, anticipando de esta forma, un conocimiento general de 
estos acufferos a su posterior explotaci6n y gesti6n (regulaci6n 
de manantiales, ubicaci6n de captaciones verticales ... ). 

Algunas de las unidades o sistemas hidrol6gicos descritos 
constituyen acufferos simplemente fisurados o de karstificaci6n 
incipiente y, en los que es diffcil hablar de karstificaci6n con 
propiedad, es por esta raz6n que en nuestra lfnea de trabajo se 
aborda el espectro constituido por los sistemas acufferos en 
medias carbonatados, en general , incluyendo, indistintamente, a 
los fisurados , a los debilmente karstificados y, a los karsticos 
propiamente dichos. 

En el texto que sigue tratamos, indistintamente, de los 
aspectos geomorfol6gicos e hidrogeol6gicos de las diferentes 
areas karsticas (carbonatadas, en materiales detrfticos, conglo­
merados y areniscas) y, en evaporitas (yesos y sales). Sefialando 
los ejemplos mas significativos por su geomorfologfa, ir>teres 
hidrogeol6gico -recursos- y, por sus implicaciones geotecnicas 
o ambientales en general. 

2. Areas karsticas de Catalunya 

2.1. El karst en rocas carbonatadas: calizas y dolomias 

En el marco de la geologfa regional de Catalufia (fig . 1) 
(Anadon et al , 1979) (Munoz , 1985) se puede afirmar que existen 
formaciones carbonatadas en cualquiera de las grandes unida­
des geol6gicas. 

- Catalanides o Cordilleras Costeras Catalanas. 
- Unidades pirenaicas (Prepirineo y Pirineo Axial) . 
- Depresi6n Terciaria del Ebro. 

2.1.1. Catalanides o Cordilleras Costeras Catalanas 

En los Catalanides hay importantes areas de composici6n 
carbonatada en las que se localizan notables testimonios de 
karst preteritos y manifestaciones hidrol6gicas (captaciones, 
manantiales, perdidas ... ) que reflejan los procesos hidrogeol6gi­
cos actuales , existiendo numerosos sistemas o acufferos , en 
todo el espectro que va de los exclusivamente fisurados a los 
karsticos. Las unidades litol6gicas carbonatadas del dominio de 
los Catalanides son : 

- Los dos niveles calcareo-dolomfticos del Muschelkalk. 
- Las carniolas y dolomias del Keuper. 
- Las dolomias del Jurasico. 
- Las calizas y dolomias del Cretacico. 
En la relaci6n que seguidamente facilitamos se sefialan las 

unidades que, con una significaci6n estructural o morfoestructu­
ral, constituyen las areas con materiales calcareo-dolomfticos de 
los Catalanides : 

- Garraf. 
- Congost-Anoia. 
- Alt Gaia. 
- Baix Gaia. 
- Serra de Prades. 
- Serra de Miramar. 
- Unidad de Cavalls-Pandols. 
- Unidad Llaberia. 
- Unidad Vandell6s-Tivissa. 
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Fig 1 Esquema geolcig,co- estructural de Catalunya 

- Bloc del Cardo . 
- Unidad de los Ports de Beseit. 
- Montsia. 
Es particularmente remarcable por la importante karstifica­

ci6n que presenta el macizo de Garraf o de Garraf-Ordal. Este 
constituye ademas, un extraordinario ejemplo de karst litoral con 
un desarrollo espectacular de sus formas exokarsticas: campo 
de dolinas de Campgras y, endokarsticas con mas de 300 
cavidades en su mayor parte «avencs» (simas). De estas formas 
endokarsticas merecen ser citadas: l'avenc de !'Esquerra (-205 
m), l'avenc dels Esquirols (- 210 m), l'avenc del Brue (-118 m), 
l'avenc de la Sivinota (-120 m), ... Este conjunto de formas 
responden a una karstificaci6n preterita y pueden considerarse 
coma integrantes del paleokarst. En Garraf, las cavidades de 
desarrollo horizontal son excepcionales (Cova Bonica ... ) y las 
existentes, debemos relacionarlas , practicamente en su totali ­
dad , con las zona/s inundada/s de los sistemas actuales. Este 
serfa el caso de surgencia submarina de la Falconera. 

En el Macizo de Garraf-Ordal existen en la actualidad una 
multiplicidad de sistemas hidrol6gicos aun mal definidos pero 
identificables a partir de sus respectivos niveles piezometricos 
(que evoluciona a cotas distintas) y de drenaje. 

De estos sistemas algunos descargan en la zona litoral (coma 
ocurre con la Falconera y otras surgencias submarinas) y otros lo 
hacen en la Depresi6n tect6nica del Penedes , situada al norte 
del Macizo (Font Santa, numerosas captaciones ... ). 

La surgencia de la Falconera presenta, actualmente, una 
contaminaci6n de caracter organico, ocasionada por el vertedero 
de residuos s61idos situado en la Vall del Fons de les Terradelles , 
en la zona de alimentaci6n del sistema (Custodio, 1975 y 
Custodio y Galofre, 1976). 

En el mismo Macizo de Garraf-Ordal se han desarrollado 
algunos formas superficiales de grandes dimensiones, coma el 
polje de Begues situado en la parte central del Macizo al norte 
de la poblaci6n de Garraf. 

De las areas carbonatadas antes citadas, es importante por 
su karstificaci6n , ademas de Garraf, la unidad de los Ports de 



Beseit , donde se halla el Forat del Riu Algars con un recorrido 
superior a los 1.500 m, que constituye, por otro lado , una 
manifestaci6n hidrol6gica notable. En el Macizo existen numero­
sas «ullals» o dispositivos de emergencia temporales, los cuales, 
en aguas altas, funcionan como troppleins de los distintos 
sistemas karsticos. 

Para concluir , la descripci6n de las areas carbonatadas de 
los Catalanides debemos senalar que en el Alt Gaia los materia­
les calcareo-dolomiticos del Triasico y las calizas del Eocene (de 
la Depresi6n Terciaria del Ebro) constituyen un acuffero con unas 
reservas evaluadas en unos 50 hm3 (Bayo et al., 1979). 

2.1.2. Unidades pirenaicas 

Tratareos de las unidades carbonatadas o karsticas situadas 
en los Pirineos (unidades pirenaicas) en general, incluyendo las 
areas pre-pirenaicas y el Pirineo Axial. 

La zona pre-pirenaica de composici6n eminentemente calca­
rea tiene interes desde el punto de vista de su hidrogeologfa 
karstica en su globalidad. Los materiales que constituyen estos 
relieves son calizas y dolomias del Jurasico y Cretacico y calizas 
del Terciario. 

La zona conocida como Pirineo Axial, es mucho mas hetero­
genea desde el punto de vista litol6gico, las litologias carbonata­
das se limitan esencialmente a las calizas Cambro-Ordovicicas y 
a las del Devoniano. 

Las unidades mas remarcables son : 
- Unidad Serra del Cadi-Moixer6. 
- Unidad Serra del Montsec (y estructura plegada de Sant 

Corneli) . 
- Unidad del Port del Compte. 
- Unidad de Figueres y unidad de Torroella de Montgrf. 
- Unidades del Valle de Aran (Artiga de Lin). 
De las unidades citadas debemos destacar el Montsec por 

su morfologia exokarstica y endokarstica (alrededor de 200 
cavidades). Las cavidades no tienen actividad hidrol6gica en su 
mayoria y debemos de considerarlas como formas del paleo­
karst. Las manifestaciones hidrol6gicas mas significativas se 
situan en el mismo talweg de los curses superficiales o en 
niveles inmediatamente superiores como sucede con el Forat de 
l'Or (en el curso del Noguera Pallaresa) que constituye un 
importante dispositivo emergente de tipo vauclusiano (varios m3/ 
s) . 

Las unidades del Cadi, Moixer6, Serra de Mogrony y Port del 
Compte, apenas se conocen desde el punto de vista geomorfo-
16gico espeleol6gico, sin embargo en ellas se localizan importan­
tes sistemas hidrol6gicos: S. Fonts del Llobregat, S. Fonts del 
Bastareny y S. Fonts del Gardener. En Serra Cavallera se situan 
varios sistemas, al parecer, de menor importancia que los antes 
citados. De entre ellos cabe destacar los sistemas de la Font 
Gran , de la Font de la Freixa i de les Nou Fonts. 

Al norte de la Serra del Cadf (en la Cerdanya meridional) se 
ubica el importante sistema de la Fou de Bor, desarrollado en 
materiales devonianos y de gran interes espeleol6gico e hidrol6-
gico. 

El Macizo Cretacico del Montgri constituye otra de las areas 
karsticas litorales de Catalunya. Presenta una morfologfa preteri­
ta muy desarrollada (formas superficiales: dolinas, lapiaz; con un 
notable relleno arcilloso y, algunas formas endokarsticas no 
colmatadas y accesibles). Montgrf puede tener unas reservas 
aproximadas de 16 hm3, sin embargo su explotaci6n es proble­
matica debido a la elevada salinizaci6n de sus aguas. La 
descarga de sus sistemas karsticos anal0gamente a Garraf, se 
realiza a traves de surgencias submarinas . 

En el Valle de Aran se pueden considerar los siguientes 
karsts o unidades karsticas: 

- Sistema karstico del Forat d'Aigualluts-GUells de Jueu. 
- Karst d 'Estany Liat . 
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- Karst de Marimanya. 
- Karts Port de la Bonaigua. 
- Karst de Pomero. 
- Karst de Bergadera. 
- Karst de Sarraera. 
El sistema karstico del Forat d'Aigualluts-GUells de Jueu se 

desarrolla del Alto Esera (Maladeta-Aneto) al Valle de la Artiga de 
Lin; su area de alimentacion es de unos 20 km2 y drena las 
aguas de deshielo de los glaciares de la Maladeta y Aneto. La 
descarga se realiza a traves del manantial de los GUells de Jueu 
(Q = 5-10 m3/s) que aporta sus aguas al Garona. 

Al este del Valle de Aran y, desde el punto de vista 
geomorfol6gico-espeleol6gico, es muy notable el karst o sistema 
de Cigalera de l'Ubaga con una cavidad de -317 m de desarrollo 
vertical. La zona de descarga esta constituida por los manantia­
les situados en la Escala Alta. 

2.1.3. Depresi6n Terciaria del Ebro 

En la depresi6n Terciaria del Ebro podemos considerar 
numerosas unidades o formaciones litoestratigraficas calcareas, 
que tienen interes por su geomorfologia e hidrogeologfa karsti ­
ca: 

- Unidad «Calizas de Collsuspina» (Eocene) en Moia (Bages): 
cova del Toll , la cual forma parte de un sistema karstico de 
notable actividad hidrol6gica. 

- Unidad «Calizas de Tavertet» (Eoceno) en la comarca de 
Osona (cova de les Grioteres ... ). 
Unidad «Formaci6n Orpi»: paleokarst muy desarrollado en 
la zona de Fonteta, Torrent, ... en el Baix Emporda y de 
gran interes por sus recurses hidrogeol6gicos. 

2.2. El karst en rocas detriticas: conglomerados y 
areniscas 

El karst en conglomerados tiene un desarrollo importante en 
Catalunya. La existencia de notables relieves de conglomerados 
carbonatados modelados en los abanicos aluviales Pale6genos 
situados en el borde sur de la Depresi6n Terciaria del Ebro ha 
facilitado la karstificaci6n . 

Debemos destacar, aunque propiamente no formen parte de 
la Depresi6n Terciaria del Ebro, los relieves de Serradell-Setcom­
elles-Lleras, situados discordantemente sobre los materiales 
mesozoicos del manto del Montsec. 

Entre las unidades mas significativas podemos considerar las 
siguientes: 

- Unidad de Sant Llorenc; del Munt-Serra de l'Obac (Karst 
experimental de Rellinars) . 

- Unidad de Montserrat. 
- Unidad de San Miguel Montclar. 
- Unidad de l'Espluga de Francoli. 
- Unidad del Montsant. 
- Unidad de Serradell-Setcomelles-Lleras. 
- Unidad de Sant Llorenc; de Morunys. 
Los fen6menos karsticos mas conocidos y estudiados se 

localizan en Serradell-Setcomelles-Lleras, Sant Llorenc; del Munt, 
l'Espluga de Francolf y Montserrat. 

La cova Cuberes situada en Serradell y con casi 8 km de 
longitud constituye un fen6meno geomorfol6gico de primer or­
den. En estos conglomerados hay varias zonas de descarga en 
relaci6n a distintos sistemas karsticos: Font de Ribert, Font del 
Moli de Gurp y, los Botets de Casa Rei . 

En Espluga Freda, se ubica la cova del Botet de Casa Rei 
con un recorrido superior a 1 km que, excepcionalmente, funcio­
na como trop-plein de las surgencias o Botets de Casa Rei . 

En el karst de Sant Llorenc; del Munt el desarrollo de las 
formas endokarsticas tiene un gran interes cualitativa y cuantita­
vivamente (exiten mas de 300 cavidades). 



La dinamica del karst actual se identifica a partir de la 
circulaci6n que presentan numerosas cavidades (avenc;: de l'Es­
pluga, -120 m) y por la existencia de tres zonas de descarga: 
Mura, Vall d 'Horta y Rellinars que permiten considerar diversos 
sistemas hidrol6gicos (Freixes, 1986). 

En los karsts en conglomerados de Catalunya el desarrollo de 
formas superficiales es muy limitado, si exceptuamos algunas 
formas de los macizos del Montsant y de Sant Llorenc;: de 
Morunys. Menci6n aparte merece el ejemplo de karst cubierto de 
la Mata (L'Espluga de Francolf) modelado en una formaci6n 
aluvial del Cuaternario y claramente implicado en la alimentaci6n 
del karst actual. 

Entre las cavidades de configuraci6n vertical cabe destacar 
el avenc Montserrat Ubach o Bofia de T orremas (-202 m 
profundidad) situado en la Serra de Oden en los conglomerados 
de Sant Llorenc;: de Morunys. 

De los karsts formados en areniscas, el del Forat del Vent 
(Collsacabra-Osona) situado cerca de Tavertet (Barcelona) tiene 
un gran interes . Este fen6meno espeleol6gico alcanza un recorri ­
do aproximadamente de 4.500 m y un desnivel superior a los 200 
m. Se ubica geol6gicamente en la unidad «Areniscas de Folgue­
roles» (Depresi6n Terciaria del Ebro) y presenta un funcionamien­
to hidrol6gico de relativa importancia (Font de Gorgas). 

La unidad «Areniscas de Folgueroles» se caracteriza por su 
morfologfa karstica en toda la extension de la Serra del Collsaca­
bra. 

2.3. Los karst en evaporitas 

En las unidades evaporfticas del pale6geno de la Depresi6n 
Terciaria del Ebro se han modelado diversos karsts, algunos 
como el de Banyoles con implicaciones geotecnicas y ambienta­
les importantes . 

2.3.1. El karst Salino de Cardona (formaci6n salina de 
Cardona) 

Sin duc!a alguna una de las unidades karst icas evaporfticas 
mas notables es el karst salino de Cardona. En este karst, aparte 
de un conjunto numeroso de cavidades de pequena envergadu­
ra , se situa el Forat Mic6 con mas de 500 m de recorrido . Se 
trata de un karst activo situandose su cuenca de alimentaci6n en 
la Bofia Gran area que presenta una morfologfa exokarstica muy 
desarrollada (en la Muntanya de Sal, de Cardona). 

2.3.2. Karst en yesos 

Las unidades pale6genas de facies yesfferas que presentan 
fen6menos karsticos o son susceptibles de karstificarse son : 

- Formaci6n Beuda. 
- Yesos de Odena. 
- Yesos del Complejo de Sanahuja. 
- Yesos de Barbastro. 
- Yesos de Copons. 
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Debemos senalar dos importantes cavidades formadas en 
yesos, concretamente en la formaci6n Beuda, la cova de Rotgers 
(920 m), en Borreda (Berga) y la cova de la Mosquera (717 m) 
ubicada geograficamente en el Baix Emporda. 

2.3.2.1. Karst de Banyoles (Girona) 

El karst de Banyoles se ha modelado en varias unidades 
litol6gicas carbonatadas formaciones Sagnari, Corones, Terra­
des, en las facies Garumniense y en la Formaci6n Beuda de 
composici6n yesffera. Se trata pues de un karst mixto con 
acufferos en materiales calcareos y evaporfticos conectados 
hidraulicamente (Sanz, 1981 ). 

Es un karst de gran complejidad y es diffcil precisar si se 
trata de un unico sistema o de varios sistemas, probablemente 
constituya por sus grandes dimensiones y caracterfsticas, un 
sistema complejo en el sentido de Mangin (1975) . Tiene un gran 
interes hidrogeol6gico y sus recursos se evaluan a unos 50 hm3. 
Una de las principales zonas de descarga esta constituida por el 
Estany de Banyoles . 

En relaci6n con las zonas de descarga se originan estructu­
ras de colapso de importantes consecuencias geotecnicas y am­
bientales. 
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Denudation dans un karst du Littoral Atlantique Portugais 

RESUM 

J.A. Crispim 
Dep. de Geo/ogia 
Faculdade de Ciencias de Lisboa 
Sociedade Portuguesa de Espeleologia 

El massfs de Sico-Alvaiazere es una unitat morfologica constituida per calisses def Dogger assentada sobre una serie de 
ca/caries margoses def Lias. L 'altitud mitja es de quasi 300 metres pero els cims arriben a/s 600 metres. 

La pluviositat mitja anua/ es de /'ordre de 1.200 mm per una evapotranspiracio real def 50 %. 
Els 800 km2 def massfs son drenats per una vintena d 'exsurgencies situades als limits occidental, oriental i a /'interior. 
Nomes tres son perennes amb un cabda/ mig ca/cu/at en 3 m3/ seg. El tant per cent de carbonats mesurat /'hivern de 1984 

mostra valors que varien entre 200 i 350 mg/ I amb una mitjana proxima a 260 mg/ I. 
L 'aplicacio de la formula de Corbel ha permes obtenir un valor de 62,4 mm/ mif-lenari en la dissolucio especffica. Aquest valor 

situa /'erosio qufmica en el massfs de Sico-Alvaiaezere a prop de la dels Karsts de Trieste i Mendip. 

RESUMEN 

El macizo de Sico-Alvaiazere es una unidad morfologica constituida por ca/izas def Oogger asentadas sobre una serie de calizas 
margosas def Lias. 

La altitud media es de casi 300 metros pero las cimas 1/egan a /os 600 m. 
La pluviosidad media anual es def orden de 1.200 mm por una evapotranspiracion real def 50 %. 
Los 800 km def macizo son drenados por unas veinte exsurgencias situadas en los bordes occidental, oriental, asf como en el in­

terior. 
Solo tres son perennes, con un caudal medio estimado en 3 m3/ seg. 
El porcentaje de carbonatos medido el invierno de 1984 muestra valores que varfan entre 200 y 350 mg/ I con una media proxima 

a 260 mg/ I. 
La aplicacion de la formula de Corbel permite obtener un valor de 63,4 mm/ milenario para la diso/ucion especffica. Este valor 

situa la erosion qufmica en el macizo de Sico-Alvaiazere proxima a la de los karsts de Trieste y Mendip. 

RESUME 

Le massif de Sico-Alvaiazere est une unite morphologique constituee de calcaires massifs du Dogger surmontant une serie 
marno-ca/caire du Lias. 

L 'altitude moyenne est proche de 300 metres mais !es cimes atteignent !es 600 metres. 
La pluviosite moyenne annuelle est de /'ordre de 1.200 mm pour une evapotranspiration reelle de 50 %. 
Les 800 km2 du massif sont draines par une vingtaine d 'exsurgences situees sur /es bords occidental et oriental, ainsi qu 'a 

l'interieur. Seu/es trois sont perennes, avec un debit moyen estime a 3 m3/ seg. 
La teneur en carbonates mesuree /'hiver 1984 montre des valeurs variant entre 200 et 350 mg/ I avec une moyenne proche de 

260 mg/ I. 
L 'application de la formule de Garbe a permis d'obtenir une valeur de 62,4 mm/ millenaire pour la dissolution specifique. Cette 

va/eur situe la denudation chimique dans le massif de Sico-A/vaiazere proche de cel/e des karst de Trieste et Mendip. 

Cadre geologique 

Le massif de Sic6-Alvaiazere est forme par des roches 
mesozorques du Bassin Lusitanien , situe a l'ouest du Massif 
Hesperique, fragment du socle hercynien qui constitue l'essentiel 
de la Peninsule lberique (Fig . 1). 

Les unites lithostratigraphiques qui s'individualisent dans la 
region (Fig. 2) comprennent (Crispim , 1986): 

1. 200 metres de roches detritiques de la base du Mesozor­
que (Trias superieur) ; (Palain , 1976). 

2. 100 metres de calcaires dolomitiques compacts et calcai­
res un peu marneux du Lias inferieur. 

3. 250 metres de marnes et calcaires marneux du Lias 
moyen et superieur (Rasset et al. , 1975). 

4. plus de 200 metres de calcaires compacts du Dagger. 
5. plus de 30 metres de calcaires oncolitiques et brechordes 

du Malm. 
6. couverture discordante de roches detritiques du Creta­

ce . 
Les unites 2, 4 et 5 sont karstifiables , !es autres constituent 

des niveaux apparemment impermeables . 
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Fig. 1. Situation de la region etudiee. 
1. Le Massif Hesperique; 2. Le Bassin Lusitanien; 3. Le Massif de Sic6-A/vaiazer­
e. 



Fig. 2. Esquisse geologique et situation des exsurgences principales (d'apres la 
Carte Geologique du Portugal au 1/ 500.000). 
P. Socle Precambrien et Paleozoique; Tj. Trias et Hettangien; L. Lias; Dg. Dagger; 
M. Malm; Cr. Cretace; C. Cenozoique. 

La structure montre des failles de direction proche du NNE 
qui delimitent des bandes longitudinales disloquees par une 
tectonique extensive a tendance monoclinale plongeant vers 
l'ouest. Un accident transversal principal, la faille lousa-Nazare, 
de direction NE-SW, cree l'anticlinal de Vale de Todos ," a coeur 
dolomitique (Sinemurien), et la torsion des failles NNE. 

L'age de la distension est post-Cretace et les compressions 
s'echelonnent des d'Eocene jusqu'au Plio-Quaternaire. 

Cadre geomorphologique 

C'est a l'ouest et a l'est que se situent les reliefs les plus 
importants: la Serra de Sic6 (553 m) et la Serra de Alvaiazere 
(618 m), qui se prolongent vers le nord par des plateaux a 
altitudes du meme ordre de grandeur. Les calcaires du Dagger 
constituent les affleurements les plus etendus, recouverts en 
beaucoup d 'endroits par des roches detritiques du Cretace. 

Entre ces deux reliefs s'insinue l}amont de la depression du 
bassin fluvial du Nabao, avec des altitudes moyennes d 'environ 
200 metres. Elle correspond a un fosse ou affleure le Cretace 
effondre entre les calcaires du Dagger. 

La morphologie fluviale des reliefs du Dagger n'a pas ete 
completement effacee par !'erosion karstique. Cette-ci est repre­
sentee soit par des vestiges d'un paleokarst cache sous les 
roches detritiques du Cretace (pitons, dolines ouvertes) , soit par 
des formes mineures (lapies). 

Quelques depressions fluvio-karstiques (Fig . 3: Varzea da 
P6voa, Varzea da Granja, Campo, Campo da Lagarteira) , sont 
ouvertes, exceptee celle de Varzea da P6voa dont le drainage se 
fait par une perte penetrable sur sa bordure est . Les depressions 
montrent un fond, ou affleurent des marnes, limite per des 
versants couronnes par des calcaires du Dagger, parfois en 
contact par faille. 
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Fig. 3. Esquisse ge6morphologique du Massif de Sic6-Alvaiazere (1/200.000); 
A. escarpement de faille ; B. corniche monoclinale; C. croupe; D. relief tabulaire 
Dagger; E. aplanissement; F. reliefs residuels; G. val/ee encaissee; H. depression 
fluvio-karstique; J. tete de vallee; L. depression marginale; 1. Serra do Raba,;:al; 
2. Serra de Sic6; 3. Cruzeiro; 4. Ateanha; 5. Monte de Vez; 6. Varzea da P6voa; 
7. Varzea da Granja; 8. Campo da Lagarteira; 9. Campo; 10. Campo de Chao de 
Couce; 11 . Serra de Alvaiazere; 12. Campo de Alvaiazere. 

Le karst souterrain a aussi des dimensions modestes (la 
profondeur des gouffres ne depasse pas les 80 metres, avec 
quelques rares galeries) mais la fossilisation des cavites ne 
permet pas de connaitre leur developpement reel. 

L'ablation chimique 

Le bilan hydrologique a ete calcule sur les donnees des 
periodes 1931-60 (Servi90 Meteorol6gico Nacional, 1974) et 1953-
70 (Mendes et Gon9alves, 1980). La precipitation moyenne 
annuelle sur le massif est de 1.200 mm et l'evapotranspiration 
reelle moyenne a une valeur de 50 %. 

Les circulations souterraines dans chaqu 'un des reliefs ouest 
(Serra de Sic6) et est (Serra de Alvaiazere) ant un caractere 
centrifuge, confirme par des tra9ages (Crispim, 1986). 

Une vingtaine d'exsurgences sont situees soit sur les bordu­
res ouest et est du massif, soit sur la depression du Nabao 
(Fig.2). II s'agit, pour la plupart, d 'exsurgences temporaires, dont 
les debits varient entre 1 I/s et 3 m3/s. Les trois exsurgences 
perennes analysees (Olho de Agua de An9os, Nascente de 
Arrifana e Nascente do Agroal) ant un debit moyen estime a 3 
m3/s . 

Pendant l'hiver 1984 nous avons fait des prelevements d 'eau 
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Fig. 4. Taux de denudation de differentes regions du globe et leur relation avec la 
precipitation (modifie de Atkinson et Smith, 1976). 1. Texas; 2 Cracovie; 3. Floride; 
4, 8 et 12. Jamai'que; 5. Trieste; 6. Puerto Rico; 7. Mendip; 9, 10, 11, 13 et 
15. Tatra ; 14. Bosnia; 16. Postojna; 17. Trig/av; Triangle Sic6-Alvaiazere. 

pour analyser la teneur en carbonates. Les valeurs se situent 
entre 200 et 350 mg/I et nous avons utilise une valeur moyenne 
de 260 mg/I. 

L'emploi de la formule de Corbel (1957): X = 4 E T/100, ou E 
est la colonne d 'eau ecoulee et T la teneur en carbonates, a 
permis d'obtenir une valeur de 62,4 mm/millenaire pour la 
dissolution specifique. 

Bien que calculee sur un echantillonage rbduit cette valeur 
est toutefois la premiere indication sur la denudation chimique 
dans ce karst du littoral atlantique portugais et son calcul sera 
precise dans le futur. 

10511 

En comparant cette valeur avec les donnees disponibles sur 
le diagramme de Atkinson et Smith (1976) on constate (Fig. 4) 
que la denudation chimique dans le massif de Sic6-Alvaiazere 
est proche de celles des karsts de Trieste et Mendip, ainsi que 
de ceux de Jamarque . 
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Temporal and seasonal controls on the composition of Derbyshire 
resurgences 

ABSTRACT 

J.D. Wilcockf1), N.S.J. Christopherf2) 

(1) Department of Computing, North Staffordshire Polytechnic, UK 
(2) Housmans Water Treatment Ltd. UK 

Research has shown the existence in Derbyshire, UK of a complete spectrum of ground water types. Previous research by the 
authors into the controls on the ground water composition for over 150 sites are reviewed. 

Weekly water samples from three representative resurgences were collected and analysed for all principal ions. These data 
together with climatic observations, flow, pH, conductivity and several derived variables were analysed by computer. 

The time series data were subjected to cluster analysis between variables, an unusual technique, plus principal components 
analysis and lag correlation. Principal components analysis identified up to 83 % of the variance of the selected sites. 

The dominant control on the concentration of Ca, HCO3, Mg, SO4 and SiO3 was found to be soil temperature, whereas Na, Cl, K 
and NO3 were found to be dominantly controlled by flow and rainfall. 

A similar variance appeared at both conduit and diffuse flow resurgences. However, the proportion of unexplained variance in 
diffuse flow resurgences is high (45 %), and this may be because random errors in the analysis of a chemically stable resurgence 
account for a larger proportion of the overall variance. 

RESUMEN 

La investigaci6n ha setia/ado la existencia en el Derbyshire, UK, de un comp/eta espectro de tipos de aguas subterraneas. En la 
investigaci6n preliminar efectuada par las autores en las contra/es de la composici6n def agua subterranea, se citan para mas de 150 
puntos. 

Semanalmente se recogieron muestras de agua de tres resurgencias representativas y se analizaron para todos las iones 
principa/es. Estos datos junta con observaciones climaticas, circulaci6n, pH, conductividad y otras variables derivadas fueron 
analizadas par computadora. 
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Los datos de series temporales se sometieron a un analisis de cluster entre variables, una tecnica inusua/, ademas de/ ana/isis 
de componentes principa/es y la corre/aci6n Jag. El analisis de componentes principa/es explica el 83 % de la varianza de /os puntos 
se/eccionados. 

El factor dominante para la concentraci6n de Ca, HCO3, Mg, SO4 y SiO3 resu/t6 ser la temperatura de/ sue/o, mientras que el 
Na, Cl, K y Nd3 resultaron estar dominados preferentemente por la circu/aci6n y el agua de 1/uvia. 

Apareci6 una varianza similar tanto en las surgencias de galerfa como en las de circu/aci6n difusa. Sin embargo la proporci6n de 
varianza sin explicar en las resurgencias de circu/aci6n difusa es a/ta (45 %), y esto puede ser debido a que /os errores al azar en el 
analisis de una resurgencia qufmicamente estable explica la vasta proporci6n de la gran varianza. Se sugiere que esta tecnica puede 
procurar un sistema de estimaci6n de las cantidades de aguas a/6genas y aut6genas en una resurgencia. 

RESUM 

La investigaci6 ha assenyalat /'existencia en el Derbyshire, UK, d 'un comp/et espectre de tipus d'aigues subterranies. En la 
investigaci6 preliminar feta pels autors en els controls de la composici6 d 'aigues subterranies, es revisen mes de 150 punts. 

Setmanalment es van recol/ir mostres d 'aigua de tres ressurgencies principals. Aquestes dades junt amb observacions 
c/imatiques, de circu/aci6, pH, conductivitat, i altres variables derivades, van ser analitzades per computadora. 

Les dades de series temporals es van sotmetre a una analisi de cluster entre variables, una tecnica inusual, a mes de l 'analisi de 
components principals i la correlaci6 de log. L 'analisi de components principals explica el 83 % de la varianr;a de/s punts se/eccio­
nats. 

El factor dominant per a la concentraci6 de Ca, HCO3, Mg, SO4 i SiO3 va resu/tar !ser la jtemperatura jdel sol, mentre que el Na, 
CJ, K, i NO3 es trobaven condicionats preferentment per la circulaci6 i J'aigua de pluija. 

Va apareixer una varianr;a similar, tant en Jes surgencies de galeria com en Jes de circulaci6 difosa. No obstant, la proporci6 de 
varianr;a sense explicar a Jes surgencies de circu/aci6 difosa es a/ta (45 %), i aixo pot ser degut a que els errors a J'atzar en J'analisi 
d 'una ressurgencia qufmicament estab/e explica la vasta proporci6 de la gran varianr;a. Es suggereix que aquesta tecnica pot 
procurar un sistema d 'estimaci6 de Jes quantitats d'aigua alogena i autogena en una ressurgencia . 

lndtroduction 

Located in north central England, the limestone area of 
Derbyshire has a predominantly moist climate with a moderate to 
high annual rainfall of between 800 mm and 1.200 mm. The 
Carboniferous Limestone area consists of a 325 sq km elevated 
block of exposed limestone with marginal reef complexes. It is 
sporadically covered with a thin layer of superficial deposits of 
Tertiary and Pleistocene age, consisting of sand , gravel, wind­
blown loess and boulder clay, together with extensive deposits 
of scree. The limestone is surrounded by shales and grits of 
Upper Carboniferous (Namurian) age. The generalised structure 
is an anticlinal dome, and the elevated limestone block has been 
extensively dissected by Tertiary and Pleistocene rivers to give a 
complex pattern of valleys, most of which are now dry. 
lnterbedded with the main limestone are instrusive and extrusive 
basic igneous rocks of olivine basalt composition . The area has 
been subject to mining for lead and copper since at least Roman 
times , and the mined cavities and drainage levels (locally called 
soughs) have extensively affected the drainage patterns. It is the 
above features which control the local hydrology. 

Data Sources and Variables Studied 

Numericial data from 154 sites in the Derbyshire Peak District 
were previously analysed and reported by the authors 
(Cristopher and Wilcock, 1981a, 1981b). The procedure adopted 

Na+ K 

Ca 

I 

in this previous work was to take several water samples from 
each site at different times of the year and under different flow 
conditions ranging from base flow to high flood. These were 
analysed chemically and the data were numerical averages of 
the parameters for each site, with the aim of overcoming the 
problem of short-term fluctuations known to occur in the chemis­
try of karst resurgences. The samples were taken and analysed 
by standard methods (American Public Health Authority, 1975). 
The chemical variables measured were the cations calcium, 
magnesium, sodium and potassium, and the anions bicarbonate, 
chloride, sulphate and nitrate. To these were added the derived 
parameters saturation index, partial pressure of carbon dioxide, 
relative entropy and the ionic ratio (Ca + Mg)/(Na + K) . 

The results of these previous analyses revealed four main 
groups of sites : 

I) the «General Limestone Group», comprising over one third 
of all the sites studied, with parameter values approximating to 
the medians of all sites, but exhibiting a range of Mg values 

II) The Dolomitic Group, from the south-eastern part of the 
Derbyshire dome, characterised by high Mg 

Ill) the Mineral/Thermal Group, with high Mg, Na, K, Cl and 
SO4, and low NO3 and ionic ratio , including several soughs and 
the thermal waters of Matlock, Buxton and Bakewell 

IV) the Grit/Shale Group of non-limestone waters from the 
surrounding gritstone uplands and shales, with high K, SO4, 

saturation index, partial pressure of CO2, and relative entropy, 
and low Ca, HCO3, NO3, and ionic ratio . 

The comparison of sites based on these averaged parame-

C1 

HC03 
---I-----

I 

------ ------------------------- -I-----
N03 

.I 
Fig. 1 Stiff diagram showing the charac tersitics of a wa ter sample 
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ters can be facilitated using such diagrams as the Stiff diagram 
(Figure 1 ), where the selected parameters must always be the 
same, and in the same order, for the sites to be compared, and 
the «shapes» formed by joining the parameter values can be 
compared visually . 

While this previous study illustrated the range of parameters 
to be expected in the samples as a whole, it did not take into 
account the effects of the annual cycle of temperature changes 
and of flow variations. It was decided to study the temporal 
variations of three selected sites, Russett Well (SK 148827), 
Bradwell (SK174810) and Cowdale (SK084722). Russett Well and 
Bradwell Brook are large allogenic conduit resurgences showing 
rapid response to flood pulses, while Cowdale has less fluctua­
tions and is probably fed mostly by autogenic percolation water. 
Samples were taken regularly for these sites over the period of 
one year. 

In addition to the parameters already mentioned above, total 
hardness, silicate (SiO3), flow, pH , and conductivity were meas­
ured at the sites, and meteorological data were added (antece­
dent rainfall , and temperatures of the water, air and soil) . The 
chemical analyses of such time series may be portrayed as 
«hysteresis loops» on a diagram such as the Piper Diagram 
(Figure 2). However, to extract more information a variety of 
statistical techniques may be employed on the computer. 

Computer and Mathematical Methods 

For the analysis of time series several statistical techniques 
are available. Here we are not interested in comparisons be­
tween sites, but in the way in which the variables change with 
time. The starting point is a correlation matrix. This is a square 
matrix, with the number of columns (and rows) equal to the 
number of variables . A numerical figure is calculated for each 
pair of variables which expresses the similarity of variation of the 
variables selected. Thus the comparison of the 3rd and 5th 
variables is entered in column 3, row 5 (and also in row 3, 
column 5, since the matrix is symmetrical) . Of course the 
diagonal from top left (column 1, row 1) to bottom right is of no 
interest, since this represents comparisons of each of the 
variables with itself. 

Examination of the correlation matrix will reveal strong associ­
ations between pairs of variables (i .e. they change together in a 
very similar manner), and also strong anti-associations (which are 

+ Mg 

\ 
S04 

0 

-ca 0 
C1-+ 

Fig. 2 Piper diagram. Time series analysis. Trilinear plots of anions and ca tions with 
four variables (Ca + Mg, S04 + Cl, Na + K, HC03) in the diamond, showing the 
hysteresis of a wa ter sample over one year 
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equally of interest). Only obvious associations can be spotted 
visually, and it is usual to submit the correlation matrix to 
computer analysis. Cluster Analysis is the first procedure usually 
to be tried. The use of cluster analysis for the identification of 
groups of sites has already been refered to above (Christopher 
and Wilcock, 1981a, 1981b), and its use has been commonplace 
for multivariate problems . Its use for the association of variables 
has , however, been less common . Use of this technique produc­
es groups of variables which change over time in a similar 
manner, and the results may be expressed by the conventional 
dendrogram and minimum spanning tree diagrams. 

Principal Components Analysis is another commonly-used 
technique. Here the aim is to find the maximum direction of 
vairance of the variables, and to express this direction as a new 
single component made up of fractions of the variance of all the 
original variables; this is referred to as the first principal compo­
nent. By examination of the «loadings» we may then deduce the 
meaning of this component. Next the variance of the fi rst 
principal component is subtracted from the data, and a second 
principal component is derived, at «right angles» to the first. The 
weights , or importance, of the components are expressed in 
«variable equivalents», e.g. the first principal component might 
carry the weight of 8.1 original variables (this would be a highly 
successful and meaningful result) . The variance of the second 
principal component is subtracted, and the procedure continues 
until the remaining principal components have a weight less than 
one variable equivalent. What has been done is to express the 
data in terms of new variables which are hopefully meaningful in 
terms of the structure of the data. It is common to display the 
results by plotting the data (water samples from a specific site, 
in our case) on a cartesian diagram, with two of the principal 
components as axes. Usually the first and second principal 
components are selected for this purpose, but other combina­
tions of principal components are equally valid . 

Lag Correlation is of specific application to periodic varia­
tions. This is of relevance to observations of karst water sources, 
since an annual cycle caused by the meteorological conditions of 
the seasons will occur. An «autocorrelation» is performed be­
tween the sequence of observations of a specific variable at a 
given site and its own values displaced by one week, two weeks, 
three weeks, etc., in both directions in time, and numbers 
expressing the degree of autocorrelation at these distances in 
time may be plotted on a «correlogram», which is a diagram of 
the autocorrelation function versus the lag. Peaks will occur at 
specific lag values where the time series has a repetitive nature. 
Karst sources exhibit a lag in general at plus or minus 52 weeks 
(the annual cycle) , but often also at plus or minus 26 weeks 
(perhaps indicating similar conditions at the equinoxes). 

A novel technique proposed by the authors is to further work 
on the correlograms for specific variables to discover variables 
which behave in similar manners with time. This is achieved by 
correlating the correlograms, i.e. if subtracting two correlograms 
gives very few differences, then there is a high correlation 
between the two variables. The correlations are expressed in the 
usual correlation square matrix, and cluster analysis applied to 
yield dendrogram and minimum spanning tree. For the sites 
under discussion four groups of variables which behave in similar 
fashion with time have been identified. 

Discussion 

Cluster analysis for the allogenic sites at Russett Well (Figure 
3) shows three main groups of variables with strong association 
at greater than the 80 % phenon level. These are: 

I) water temperature with soil temperature 
II) Ca, total hardness, HCO3, Mg, saturation index, SiO3 

(Karst processes) 
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Fig. 3 Oendrogram. How the variables vary at Russett Well 

Ill) Na, Cl , K, N03, S04, parital pressure of CO2, flow, rainfall 
(flow-related). 

The minimum spanning tree (Figure 4) clearly shows these 
temperature, karst processes, and flow-related groups. Principal 
components analysis for Russett Well yields a first principal 
component (p.c.) entirely to do with soil and water temperature, 
and a second p.c. concerned wiht karst processes (Ca, HC03, 
Mg, total hardness). A third p.c. is concerned with Si03. A plot of 
the first p.c. against the second p.c. (Figure 5) clearly shows the 
annual cycle , with similar conditions in late spring and late 
autumn, and extremes in late winter and late summer, as might 
be expected. Lag correlations for all the variables produce a 
clear 52 week repeat , but also a 26 week repeat, reflecting 
similar conditions at the equinoxes. The correlograms are shown 
in Figure 6. There are four main types: 

I) Ca and HC03 
II) Mag and S04 
Ill) Si03 

Temperature 

IV) Na, -c1 , K, N03 
Comparision of such correlograms by eye is a bit haphazard , 

so a further computer program was written to find the «mean 
differences» between all pairs of correlograms, to express these 
as correlations in a correlation matrix, and to perform cluster 
analysis on these correlations between lags. Since it was clear 
by this stage that the major controls on the variables were 
temperature and flow, comparisons were performed between the 
lags of all the over variables against soil temperature and against 
flow separately. The results for Russett Well are shown by the 
dendrogram and minimum spanning treee of Figure 7. Here the 
four groups of lag correlations identified above are shown clearly. 
The flow lag correlation is associated with the Na, Cl , K, N03 
group, and the soil temperature lag is associated more weakly 
with all three other groups Ca/HC03, Mg/S04 and Si0 3 

Bradwell shows in general a similar picture to Russett Well. 
Cluster analysis yields three groups of variables : 

I) Mg, K, Cl , Si03, HC03, water temperature 

Temperature-related 
Karst processes 

SOIL 
TEMP-TEMP 

-----------'-S103-M~-TH-Ca-HC03 

S04 

pC02 t----------N03-Na-Cl 

Flow-related Added chemicals 

Fig. 4 Minimun spanning tree for the Russet Well variables 
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Fig. 5 Principal components plot for the first two components at Russett Well, 
showing the annual hysteresis and the seasons 

II) Ca, Na, NO3, SO4, total hardness 
Ill) flow, rainfall 
Here the temperature and karst process groups are some­

what different to those of Russett Well. HCO3, Mg and SiO3, in 
the karst process group of Russett Well, show specific tempera­
ture correlation at Bradwell. K and Cl, in the flow-related group at 
Russett Well , are associated with temperature at Bradwell. Na, 
NO3 and SO4, in the flow-related group at Russett Well, are in 
the karst process group at Bradwell. Furthermore, no ions 
appear to be strongly associated with flow at Bradwell. This may 
suggest a longer time underground for the water appearing at 
Bradwell than for the waters of Russett Well. The first o.c. is to 
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Fig. 7 Lag correlation differences at Russet Well 

do with Mg, K, Cl, HCO3, SiO3 and water temperature, and the 
second p.c. with soil temperature. Lag correlations associate Na 
with Cl, SO4 with NO3, Mg with HCO3, and SiO3 weakly with Ca 
and K. Temperature therefore seems to be much more of a 
control at Bradwell than flow. 

+26 weeks 

-----~---------------------
+26 weeks 

--------------------------1--------------
I 
I 

Fig. 6 Lag correlations at Russett Well. The four major variation types v. soil 
temperature. The annual cycle occurs at + 52 weeks, but a repetition at + 26 weeks 
is also found (similar conditions at the equinoxes?) 
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Cowdale shows only small variations of all parameters, and 
hardly any significant correlations . All variables merge at the 
60 % phenon on the dendrogram (a high figure), and the 
principal components account for only 57 % of the variance (a 
very low digure compared to Russett Well where 83 % of the 
variance is accounted for by the first 4 principal components) . 
Groupings are: 

I) water temperature, soil temperature, Mg 
II) Ca, total hardness 
Ill) flow, rainfall, NO3, SO4 
IV) Na, Cl 
Principal components are weak: soil temperature/water, 

temperature/Mg ; total hardness/HCO3/NO3; total hardness/Ca; 
rainfall . Lag correlations indicate associations between Cl , HCO3 
and SiO3; and between Na, SO4, NO3, Ca and K. These 
observations are probably not significant, and it may be that 
laboratory accuracies are becoming of the same order as the 
actual variances of the parameters at Cowdale. The overall 
assessment of Cowdale must be of a site with few variations , 
reflecting an autogenic regime. 
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Conclusions 

It has been demonstrated that a combination of the conven­
tional techniques of cluster analysis and principal components 
analysis , plus lag correlation and the novel introduction of lag 
correlation differences can explain the association of variables in 
karst water sources . In particular the dominant controls of 
temperature and flow have been demonstrated for the allogenic 
resurgences of Russett Well and Bradwell , while Cowdale is an 
example of an autogenic resurgence with little variance. 
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Climate generated and tectonic destructions in dinaric karst 

RESUM 

Peter Habic lnstitut za raziskovanje Krasa ZRC SAZU 
YU - 66230 POSTOJNA 
Titov trg 2 

A mes de la corrosio i /'erosio, /'accio mecanica juga un paper important en la formacio de la superffcie def karst i de /es cavitats. 
La intensitat d 'aquesta transformacio es condicionada d 'una part pe/ c/ima i d 'una altra per /'estructura lito/ogica i la disposicio 
tectonica de /es roques aixf com, indirectament, per la dinamica neotectonica. Tots aquests factors estan ben ref/ectits en /es formes 
def relleu i en /es cavitats def karst Oinaric on es poden seguir els processos de destruccio recents i fossils def Pleistoce. 

RESUMEN 

Ademas de la corrosion y la erosion, la accion mecanica juega un papel importante en la formacion de la superficie def karst y de 
las cavidades. La intensidad de esta transformacion esta condicionada por un /ado por el c/ima y por otro por la estructura /itologica y 
la disposicion tectonica de las rocas as( como, indirectamente, por la dinamica neotectonica. Todos estos factores estan bien 
reflejados en las formas de/ relieve y en las cavidades def karst Dinarico donde se pueden seguir /os procesos de destruccion 
recientes y fosiles def Pleistoceno. 

ABSTRACT 

During the karst surface and underground caverns formation in addition to corrosion and erosion mechanic weathering plays an 
important role. The intensity of this transformation is controlled on one hand by climate and on the other by litho/ogic structure and 
tectonic disposition of rocks as well as indirectly by neotectonic dynamics. All these factors are well reflected in relief forms and in 
the underground caverns of the Dinaric karst, where recent and fossil Pleistocene destruction processes can be followed. 

EXTRAIT 

A la formation de la surface karstique et des caverns souterraines a part de la corrosion et de /'erosion un role important est joue 
par la destruction mecanique. L 'intensivite de cette transformation est conditionee a un cote par le climat et a /'autre par la lithologie 
et /'ecrasement de la roche et ainsi indirectament par la dynamique neotectonique. Tous cela est bien ref/ete dans /es formes du 
relief et cavernes souterraines du Karst Oinarique ou on peut suivre /es proces de desintegration recents et fossiles du Pleistocene. 
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Recent carbonate rock climate generated destructions 

Carbonate rocks , limestones and dolomites mostly, disinte­
grate differently from non-carbonate rocks , because of being 
crushed , soluble and permeable. The differences are interesting 
but we shall not treat them in detail in this communication. 
Mechanic limestone weathering in the actual climatic conditions 
on Dinaric karst is locally limited to the most exposed places 
only. We find it on very steep slopes and in precipiced walls 
either in a) collapse dolines, b) steep gulches and river canyons 
or c) along structural and tectonic terraces. 

Today walls disintegration is more intensive in higher moun­
tainous regions where the rock is exposed to freeze-thaw effect 
frequently. Around Triglav (2.864 m, the highest peak in Yugosla­
via) where the possible snow line lies in the altitude about 2.600 
m, in the altitudes above 2.000 m. the mechanic weathering 
predominates in such a way that even on gentle high mountain­
ous karst surface limestone pavement and other characteristic 
corrosion forms are rare . More important are specific periglacial 
processes on gentle but on more steep and precipiced slopes 
too. The effects of the climatic disintegration of the rock surface 
are more obvious in lithologically convenient, thin bedded and 
tectonically more crushed rocks . In crushed , fissured and 
destructed zones (J . Car, 1982) there is more scree, accumulat­
ed on the surface and under the walls , where it is exposed to 
corrossion and to different ways of transport. 

The traces of fossil limestone climate generated 
weathering 

On Dinaric karst similar processes had predominated in the 
Pleistocene ice ages in lower and even in littoral parts. There are 
traces of intensive mechanical weathering preserved in a) dams 
and nappes of thin rubble, partly agglomerated into breccias on 
gently inclined surface along the Adriatic coast and on some 
islands , on Krk f.e .; 

b) in rubble layers inbetween the red clays in the dolines ; 
some dolines are completely , more than 10 m thick filled 
up by thin climatogene rubble , f .e. near Sezana and 
Senozece; 

c) solifluction dams in the bottom of dry valleys, more 
kilometers distant from the original steep slopes (near 
Palcje on Pivka); 

d) in fossil fans at the foot of gulches and more steep slopes 
at the root of High Karst from Trnovski gozd to Biokovo 
and Loveen ; 

e) in relief forms , pediments, snow niches and other relief 
forms which obviously originated under the influence of 
intensive weathering or temporal rubble cover . On several 
places the corrosion completely eliminated the upper 
rubble . How intensive the scree solution is can be seen on 
degraded karst fields and vineyards, f.e. on Krk island , 
which were cultivated by a man 3.000 years ago and 
today empty enclosures and settlements among bare 
rocks remained {f.e. near Trebinje) only. 

The effects of karst caverns destruction under the 
influence of climate 

Similar as on the surface in the underground too we can see 
the traces of once more intensive mechanical weathering influ­
enced by freezing . By collapse of differently big rocks the roof is 
more and more high , but at the same time the bottom is 
chang ing , as the pile of breakdown rocks augments in the 
channel. Because of being crushed the rocks and scree require 
greater volume and breakdown can fill entirely the former cave 
space . But if the water dissolves and transports the scree 
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simultaneously the disintegration process continues up to the 
surface. The freezing effect does not affect rocky walls and roof 
only but previously speleothems and flowstones too, disintegrat­
ing them into thin rubble or they are falling off the walls crushed 
into pieces. 

The breakdowns in caves are interesting from several points 
of view. Beside theoretical speleogenetical questions their study 
in karst can have a practical value. The breakdowns impede the 
cavers during their underground explorations, in active caves 
they dam the water streams forcing the water to choose new 
ways. Because of breakdowns in the underground the waters 
accumulate on the surface before the swallow-holes. Break­
downs can be fatal for a man on the karst , as during different 
building constructions the roof could suddenly collapse (Habic, 
1985). 

Gradual cave roof obstruction can influence to: 
a) channel retreat upwards, mostly near the cave entrance, 
b) horizontal entrance retreat. 
c) opening of secondary entrance and collapse dolines ori­

gin . 
Because of mechanical weathering on the Dinaric karst 

several entrances into underground are filled up or displaced but 
even the caverns are of secondary character with breakdown 
block slides in the passages near the surface, in more dynamic 
caves even deeper in the interior to where the influences of 
external temperature changes had reached in the time when the 
snow-line had been on the altitude of about 1.300 m. 

The actual mean annual temperature in Postojna is 8.6° C 
and similar temperature is characteristic for neighbour karst 
underground. But in Dimnice, lying 100 m lower and 40 km 
towards the Adriatic Sea we have measured in the winter 1985 in 
the hall 100 m below the entrance up to -10° C (Habic, 1985) 
Speleothems and flowstone in this part of the cave weather 
intensively since extremely dynamic air circulation had been 
established by double collapse of the cave roof (Fig. 1 ). Intensive 
disintegration of walls and roof is known from other dynamic 
caves too, specially from mountainous karst world . Thus we can 
conclude that at least some caves or their parts even in low 
Classical Karst had been in ice ages temporary frozen. On the 
altitude between 800-900 m even today the ice remains in some 
caves during the whole year. The ice thickness in these caves 
oscillates in periods from 10 to 15 years , as f.e . in the Big 
glaciere in Paradana on Trnovski gozd. 

How important have been the weathering processes in the 
development of the karst surface and underground we can see 
in the Postojna cave system, in Rakov Skocjan, on the border of 
Cerknica and Planina poljes, around Skocjanske jame and else­
where on Classical Karst. Just collapses contributed an impor­
tant part to the picturesqueness of Classical Karst phenome­
na. 

Collapse dolines and breakdowns in Postojna Cave 
System 

Almost all the dry galleries in Postojnska jama are ended by 
breakdowns and even the river bed of the underground Pivka is 
deviated on several parts to lateral siphon channels because of 
breakdowns. Among the first researchers who tried to find out 
the traces of cave breakdowns on the surface we have to 
mention E.A. Martel (1894, 440) . He has defined the 
approximative situation of 20 collapse dolines in the Postojna 
cave system and has drawn them into cave survey, which was 
later several times reprinted in speleological and other books 
(Fig . 2). Some of later researchers of this cave system did not 
study the breakdowns in detail. But palaeolithic investigations in 
the cave proved important changes occurring near the entrances 
to the karst underground from middle and younger Pleistocene 
onwards (S . Brodar, 1952; Gospodaric, 1981 ). Near the entranc-
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es, where in ice ages the temperature had oscillated the most 
(according to Garns, 1964, 33) and it does still now, the wall had 
weathered the most and the greatest block slides with rubble 
were accumulated . Furthermore Garns (1965, 87) says, that as 
the main statement of geomorphological study can be taken the 
proof of relatively quick changes and displacements of blind and 
steephead valleys . There are namely exposed precipiced walls 
being influenced by stronger mechanical weathering in Pleisto­
cene. Because of ponor displacement in Postojna basin a whole 
net of partly transitional runoff caves originated ; they unite 
deeper in the underground. Walls crushing in blind and 
steephead valleys had caused the development of channels net 
in the direct background and through them the damed water 
searched new in - and out- channels . 

The following investigations and building works have shown 
that at Postojnska jama entrances to some abandoned water 
channels have been completely filled up by rubble in the last 
20.000 years (Habic & Gospodaric, 1966). On the base of 
palaeolithic findings among the rubble in the artificial tunnel while 
constructing the circular tourist path , S. Brodar (1966) called the 
attention to the former main entrance into Postojnska jama; it is 
completely filled up and leads into the passage of the 
biospeleological station . While building the new hotel another 
entrance to the present dry passages was discovered, filled up 
to the roof in the same way by thin debris. During detailed 
surface study at actual Pivka ponor near Postojna as well as at 
ponor of 6rni potok near Lekinka and in Risovec, we have found 
out still more passages filled up by rubble. By mechanical 
weathering the former slopes above the entrances to these 
passages are considerably changed (Fig. 3) . 
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The effects of tectonic disintegration of underground 
caverns 

On the other side, while studying the Postojna cave system, 
we came to the statement that to the origin of breakdowns in the 
karst underground and to the collapse dolines distribution on the 
surface beside the climatic oscillations neotectonical displace­
ments along the main fault zones have contributed a lot. Along 
the neotecton ic lines the former continuous morphological units 
are displaced and uplifted into different heights , along them 
collapse dol ines and breakdowns ending the accessible part of 
the Postojna cave system are distributed (Fig . 4). There are 
distributed the actual siphon sequences in the active water 
channels of the underground Pivka (Habic, 1982). Halls and rock 
slides in the cave systems are connected to distribution of faults 
and blocks displacement and to thus conditioned distribution of 
pressure in the fractured or fissured rocks. Beside the intehsivity 
of neotectonic displacement the characteristic morphology of 
fault planes is important. They are not completely straight but 
slightly curved causing at movements that the interjacent layers 
are torn and fractured . 

Similar crushed and fissured zones can be followed along the 
old thrust planes which are contributed to different phases of 
alpine orogenesis by the geologists. In the initial phase of 
excavation the underground waters have profited the structural 
conveniences in fissured and crushed zones along the faults and 
thrusts where mechanical weathering in more open places 
among fault planes render possible the widening of caverns and 
formation of bigger breakdown halls, while in more tight parts 
among the planes there are at least transition narrowness and 
gorges or the passage is not traversable at all. 
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Final thought 

Well crushed and fissured limestones on Dinaric karst are on 
one side favourable for karstification while on the other one they 
diminish the stability of caverns. Because of collapses, due to 
climate, several previous entrances are filled up and former 
caverns are changed , the disintegration , due to tectonics togeth­
er with neotectonic dynamics contributed to dissection of former 
and present water channels into shorter, non-connected, filled up 
by breakdowns or even closed sequences. Just this structural 
property of young orogenic karst is after out opinion the main 
reason why there are not known longer, continuous cave sys­
tems on the Dinaric karst in spite of several and abundant water 
streams flowing through spacious karst areas. 
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On the problems of comparative geomorphology of high mountain karst 

Jurij Kunaver 

RESUM 

Els recents esfor9os envers una presentaci6 el mes amplia possible d 'arees individuals de/ karst d 'alta muntanya i la comparaci6 
simultania entre el/es aporta naves visions interessants en la relativament extensa representaci6 en el m6n d 'aquest tipus de rel/eu 
en els mes diversos climes de muntanya. O'aquesta manera adquirfrem un nou sistema basat en criteris molt simplificats. No obstant, 
el metode de Mair es un dels exemples d 'una presentaci6 sintetica de la major part de /es arees mil/or conegudes def karst d'alta 
muntanya de/ m6n, la qua/ en el seu ambit restringit permet moltes comparacions. 

Es precisament per aquesta ra6, per a fer possible unes comparacions frequents, faci/s i objectives i per a permetre /'acumu/aci6 
de nous coneixements i actituds, que aquest treba/1 presenta el metode de comparaci6 grafica amb columnes estructurals. Aquestes 
representen /es principals caracterfstiques de cada area individual de manera que es poden fer comparacions. 

Aixf doncs el quadre permet una comparaci6 visual directa quan, al mateix temps, els textes i dades numeriques segueixen sent 
utils per a fer la comparaci6. Creiem necessaria aquesta forma de concentraci6 de !es dades degut a la gran diversitat d 'aquest tipus 
de re//eu i sobretot, a causa de /'allunyament i /es dificultats en /'observaci6 practica. El metode tambe possibilita /'obtenci6 de 
conclusions sintetiques sabre tipus individuals o dades sabre el relleu de/ karst d'alta muntanya /es quals poden ser abreviades en 
forma de denominaci6 o codi. La principal condici6 per a que aquest metode comparatiu tingui exit i sigui util es la disponibilitat 
d 'informaci6 objetiva. 

RESUMEN 

Los recientes esfuerzos hacia una presentaci6n lo mas amplia posible de areas individuates de/ karst de a/ta montana y la 
comparaci6n simultanea entre el/as han aportado nuevas visiones interesantes en la relativamente extensa representaci6n en el 
mundo de este tipo de relieve en /os mas diversos c/imas de montana. De esta forma adquirimos un nuevo sistema basado en 
criterios muy simplificados. No obstante, el metodo de Mair es uno de los primeros ejemplos de una presentaci6n sintetica de la 
mayor parte de las areas mejor conocidas def karst de a/ta montana def mundo, la cua/, en su ambito restringido permite gran 
numero de comparaciones. 

Es precisamente por esta raz6n, para hacer posible unas comparaciones frecuentes, faci/es y objetivas y para permitir la 
acumulaci6n de nuevos conocimientos y actitudes que este trabajo presenta el metodo de comparaci6n grafica con columnas 
estructurales. Estas representan las principales caracterfsticas de cada area individual de manera que se puden hacer comparacio­
nes. 

Asf pues, el cuadro permite una observaci6n visual directa mientras que, al mismo tiempo, los textos y datos numericos siguen 
siendo utiles para hacer la comparaci6n. Creemos necesaria esta forma de acumulaci6n de los datos debido a la gran diversidad de 
tipos de relieve y, sabre todo, a causa de/ a/ejamiento y las dificultades en la observaci6n practica. El metodo posibilita tambien la 
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obtenci6n de conc/usiones sinteticas sabre tipos individua/es o datos sabre el relieve de/ karst de a/ta montafla las cuales pueden ser 
abreviados en forma de denominaci6n o c6digo. El exito y la utilidad de/ metodo dependen principalmente de la disponibilidad de 
informaci6n objetiva. 

SUMMARY 

Recent efforts for as comprehensive presentation as possible of individual areas of high mountain karst and the simultaneous 
comparison among them brought new interesting insights in the relatively broad representation of this type of relief in the world in the 
most diverse mountain climates; We thus acquired a new system which is based on the very simplified criteria. Nevertheless, Mair 's 
method is one of the first examples of a synthetic presentation of the majority of the best-known areas of high mountain karst of the 
world, which in its restricted scope permits a number of comparisons. 

It is precisely for this reason, i.e. , to enable more frequent, easier and as objective comparisons as possible, and to also enable 
the accumulation of new knowledge and attitudes, that this paper presents the method of graphic comparison with structural 
columns. They represent the principal characteristics of each individual area so as to make comparison possible. The chart thus· 
enables a direct visual comparison while at the same time text and numeric data are still available for this purpose. This manner of 
concentration of data we believe necessary because of great diversity of this type of relief and above all due to remoteness and 
difficulties with on-the-spot observation. The method allows also synthetic conclusions_ on individual types or data on high mountain 
karst which can be summarized in the form of an appellation or code. The principal condition for success and usefulness of this 
comparative method is the availability of information and their objetivity. In this sense formidable tasks lie ahead for researches of this 
type of relief. 

Introduction 

In addition· to analytical research of individual areas of high 
mountain Karst, which has been going on for some time, the 
synthetic thinking about the typology of this type of karst has 
recently become quite topical. In recent years literature provided 
more or less complete surveys of all known areas of high 
mountain karst around the world (Mair, 1983). These climatic and 
morphologic surveys are extremely synthetic and evidently have 
no ambition of probing deeper into morphogenetic and 
morphographic aspects of individual areas. Mair uses 12 pieces 
of information for a comparison , which for his purposes is 
certainly adequate. But the question arises whether or not all the 
possibilities for a comprehensive comparison have been utilized 
and if this type of generalized survey allows us also to draw 
some kind of conclusion . The comparison involved on the one 
hand areas about which very exhaustive information exists and 
on the other hand areas, which are relatively little known to us. 

Problems of the synthesis in geomorphology of high 
mountain karst 

Inasmuch as we wish to achieve in the area of comparative 
genetic geomorphology certain advancements, it will be neces­
sary to embark on those paths leading scientists to the use of 
not only their own , individual methods but also to the use of 
universal methods . The latter methods are expected to yield 
comparative results , which are a guarantee for future develop­
ment leading towards the knowledge of the creation and devel­
opment of high mountain karst in the most diverse conditions. 
Doubtless, the numerous studies equipped with geomorphologic 
maps, elaborated according to more or less unified principles in 
the framework of study group 282 CNRS from Aix-en-Provence, 
have made a considerable contribution to the fundamental 
methodology of the study of this type of relief ; It is therefore not 
surprising that it was possible to compose on this basis an 
overview morphologic map of the karst area in east France, i.e. , 
French Alps . It is desirable to have something like this for other 
parts of the Alps as well for karst areas outside high mountain 
karst. This map in addition provides a vertical typological break­
down of French high mountain and Sub-Alpine karst , which is 
particulary welcome in comparative geomorphology of the Alps. 
The first basis is thereby provided for a more thorough compari­
son since the French map distinguishes 19 basic types and 
sub-types of karst in terms of elevation , lithology and pleistocene 

78 

geomorphologic past. The French overview map has perhaps 
just one deficiency: The details on it become lost and some of 
the signs of the legend for karst landforms -due to their size­
simply could not be used on the drastically decreased surfaces 
of individual areas. Insufficient presentation is felt most of all on 
the examples of the best known French high mountain karst 
areas, which despite their uniqueness do not stand out enough 
from the rest of the regions . 

But on the other hand the attempts of systematization and 
typification of high mountain karst on the basis of landscape­
ecologic analysis and division, presented by Fink (1983) are quite 
interesting . The advantage of this method lies in short definitions 
of not particularly numerous landscape-ecologic units, where the 
label of macrorelief features of the surface is in the forefront. 
Fink's maps, drafted for the most part in scale of 1 :50000 and 
1:100000, are very clearly laid out and easy to use. The fact that 
due to sober definitions some of the detail which is an integral 
part of the basic geomorphologic traits of every single character­
istic area have been erased . The maps display a greater degree 
of similarity between the individual areas that it would otherwise 
be expected, because it is believed that the lithologic structure 
is nevertheless more diverse than it is possible to ascertain form 
the simplified labels. And it is lithologic ~tructure that along with 
the climate and glaciation causes the greatest degree of varia­
tion among individual regions. 

In the case of Fink 's landscape-ecologic types of high 
mountain karst, we can maintain that he thereby certainly 
indicated the way of future search for the methods for objective 
and universal presentation of this type of relief. And it would be 
useful to search in the direction of a unified system, recognized 
by the majority and which would allow generalization and sys­
tematization without permitting the specific features to fade out. 
In other words, we need a geomorphologic or a landscape­
ecologic map of the Alps on which the individual types and 
sub-types of karst would stand out with sufficient clarity . The 
typology would have to be based on the hierarchy of geomor­
phologic characteristics , which would clearly distinguish primary 
characteristics from secondary ones. 

At this point we have approached the starting point of our 
contribution and its basic objective. Let us now also point out 
some other attempts at typification of this relief already present­
ed in the past. They can of course also be the basis for 
landscape-ecologic or geomorphologic types of the surface 
particularly for the basic ones. This the system of the so-called 
geomorphologic complexes of glacial karst in the sense of the 
three-stage hierarchy of surface types, worked out on the 



example of Kanin karst (Kunaver, 1973). We basically distin­
guished karst surface in solid rock , be it in relatively limestone 
pavement terrain or on moutonneed surfaces and karst surface 
in loose material , i.e., maechanically less resistant, very often 
dolomitized rock . 

This primary distinction was followed by the secondary one 
with respect to level or slanted surface or the combination of the 
two. The third stage territorial division was based on the 
differentiation among the individual types of limestone pavement 
surface or among different kinds of surface in terms of rock 
composition (dolomite, dolomitized limestone, moraine material, 
techtonically fissured areas). The purpose of this system was to 
enable a more detailed knowledge of individual composite parts 
of high mountain karst surface in the Alps region as a whole and 
comparisons among them. From this standpoint it can be 
compared to Fink's patterns. 

We thus have at the present stage of the development of 
complex, synthetic presentation of this type of karst at our 
disposal the following methods: geomorphologic mapping, 
morphologic typology, climatic-morphologic typology, vertical 
zoning, and landscape-ecologic division. Do we after all need 
another method for an objective presentation of this type of re­
lief? 

Vertical zoning is undoubtedly the most universal method of 
all , and has been widely recognized in the form of more or less 
detailed territorial division. As far as geomorphologic mapping is 
concerned we know one the other hand that so far it has no 
completely unified points of departure and unified method. For 
landscape-ecologic division we can maintain that first steps 
towards greater recognition have been taken. For these needs 
and for the needs of morphologic typology a very large termino­
logical vocabulary is available which for the time being is not 
particulary organised so that everyone used the already used 
terms or introduces new ones, mostly by one 's own judgement. 
It is impossible to counter this with any degree of success as 
long as there is no unified criteria and an international 
multilingual terminology dictionary also for this branch of geomor­
phology. 

A proposal of further objectiveness of geomorphologic 
typology 

Instead of individualizing each type of high mountain karst, 
e.g., type of high mountain karst of high Dachstein (Fink 1983, 
223), which in fact eliminates the possibility of universalization of 
this term , it is possible, with the combination of various already 
known terms to arrive at a more universal system. First of all it 
would be used, as it was underlined in the introduction, to be 
able to recognize the basic similarities among the regions and of 
course the differences , in their physical appearance as well as in 
their genesis, without having to visit the individual areas. 

Among the reasons for the concept for this type of method 
labeling and typifying is also the doubt if it is possible to 
squeeze an extensive area such as the Alps into two very much 
different morpho-climatic types into the so-called moderately 
warm humid type and in the sub-Mediterranean type. But the 
latter does not include only some of the areas of French high 
mountain karst like Devoluy, which are relatively far for the 
Mediterranean sea but also some areas of Italian Alps and our 
Julian Alps . Furthermore, Mair'1983) also includes the Dinaric 
mountain range and the entire vast marginal areas of the 
Mediterranean in general in the same morpho-climatic type. If in 
the Julian Alps there are any Mediterranean features then they 
are in the form of pronounced precipitation and the impact on 
water circulation . Otherwise it is not that easy to separate them 
in terms of climate from the rest of the Alpine area, and neither in 
terms of their external karst features particulary from the North­
ern Limestone Alps . Known are substantial differences in the 
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amount of precipitation over short distances, e.g., between Kanin 
and Triglav (by about 1.200 mm) while in their basic traits of 
karst morphology the differences are not as great. The reason 
being that they are very much similar in their geologic structure 
and morphogenetic development. But it would be necessary to 
study in greater detail how the decrease of the amount of 
precipitation in the easterly direction (in the Kamnik Alps as well; 
annual precipitation 2.000 mm and less) affects the changes in 
the degree of surface and subterranean karstification, There is 
no great difference in annual amount of precipitation between 
Kanin and Orjen (about 5.000 mm of annual precipitation), for 
which reason the inclusion in the type of hyper-humid west 
sub-Mediterranean high mountain karst is perhaps understanda­
ble (Mair, 1980, 41 , 1983, 296). But there are nevertheless 
fundamental differences between the two areas in terms of 
precipitation rate , let alone in the geologic structure and in the 
effects of glaciation as well as in its morphogenetic development 
in other respects . And for this reason the karst of Orjen can 
hardly fit the label «glaciokarst» in the strict sense of the term. It 
would sooner be considered as partial glaciokarst. Its size as 
well as quite restricted but there is some limestone pavement 
present on the surface as well . There is very little limestone 
pavement karst on Durmitor and its high mountain karst also for 
this reason bears no resemblance to the karst of the Julian Alps , 
mainly due to a different geologic structure, and perhaps also 
due to weaker glacial reshaping . 

There is no doubt that morpho-climatic territorial division has 
its advantages and tasks, particularly for regional geomorpholo­
gy. But this method allows perhaps excessive generalizations 
and here and there excessive individualization of individual types 
and areas. Hence comparisons among the regions are more diffi­
cult. 

In order to facilitate and contribute to the methodology of 
geomorphologic typology, we can make use of graphic survey of 
the most significant features of individual areas. This approach 
ensures a direct comparison of about 25 generalized qualitative 
and quantitative data with the consideration of the intensity of 
presence of individual occurrences or characteristics in the form 
of four stages; In this way we of course do not obtain an 
automatic territorial division of the most similar areas of high 
mountain karst and neither is it possible to expect a total 
morphographic and morphogenetic similarity to appear in individ­
ual examples. Each area has some absolute individuality, even 
though the conditions of development are ever so similar. 
Therefore the task of comparative geomorphology is not to break 
this apart , rather it is to look for the meeting points and starting 
points for establishing morphologic and genetic similarities; In 
our case, it makes possible the synthesis of findings in the form 
of identifying basic or of the most clear and easily distinguisha­
ble morphologic and morphogenetic types of high mountain 
karst. 

In addition to the search of similarities and differences, i.e., 
the determination of characteristic combinations of specific fea­
tures , which then provide the basis for a morphologic system of 
high mountain karst, it is our task to name the individual types as 
well. We can use for this purpose the previously mentioned 
terms, which are more or less already established in scientific 
literature. Or it is necessary to find new terms. This is a 
demanding task because with a short definition it is much easier 
to designate a small and morphologically unified territory than a 
large mountain range which after all is a mosaic composed of the 
basic morphologic units . Owing to insufficient insight into other 
high mountain karst we prefer to have recourse to the naming of 
individual types of karst according to the location instead of 
naming first the type of karst and only then the location . The 
chart takes into account only some of the examples of high 
mountain karst , which were most handy. Hence we are aware 
that this comparative system will be in the making a long time 
and only future research and discussions as well as cooperation 



of a wide circle of researchers will show whether it is entirely 
satisfactory, and is functional or not. In any event its purpose is 
greater objectivity and universality towards which we must strive 
in geomorphology. And for this reason it would be pertinent to 
systematically consider the issues at hand at a scientific meeting 
which would deal with high mountain karst and would follow up 
of the one held in lmperia in 1982. 

Bibliography 

DELANOY, J.J., MAIRE, R., NICOD, J. 1984: Karsts des Alpes 
Occidentales du Jura Meridional et de Provence. Karstologia 
no. 3, 1984, Federation Francaise de Speleologie, Paris. 

FINK, M. 1973: Der Durrenstein, ein Karstgebiet in den 
niederosterriechischen Alpen. Wissenschhftliche Beihefte zur 
Zeitschrift «Die Hohle», 22, Wien . 

FINK, H.M ., 1983: Probleme der Typisierung des 
Hochgebirgskarstes in den Ostalpen . Atti Convegno Int. le sul 
carso di alta montagna, lmperia, 30 aprile - 4 maggia, 1982, 
V.1. lmperia, pp. 225-238. 

10603 

GAMS. I., 1975: Problemi goegrafskega raziskovanja ekotopov in 
pokrajinske ekologije v Sloveniji . Geografski vestnik, XLVII 
(1975). Ljubljana. pp. 133. 

KUNAVER, J., 1973: The Highmountainous Karst of the Julian 
Alps in the System of Alpine Karsts . Symposium on Karst 
Morphogenesis. Papers. International Geographical Union. Eu­
ropean Regional Conference. Hungary. 

KUNAVER, J., 1975: Field Trip Guide, Excursion B. Symposium 
on Standardization of Field Research Methods of Karst Denu­
dation, Ljubljana 1st to 5th September, 1975. Ljubljana. p. 30, 
Geological Survey and the Types of Glaciokarst of the Julian 
Alps. 

KUNAVER, J., 1983: Geomorholoskih razvoj Kaninskega pogorja 
s posebnim ozirom na glaciokraske pojave. Geografski 
zbornik, XXII, 1982, pp. 196-34:1 . Ljubljana. 

KUNAVER, J., 1984: The High Mountains Karst in the Slovene 
Alps. Geographica lugoslavica V, 1983, pp. 15-23. Ljubljana. 

KUNAVER, J., 1986: K problematiki geomorfoloskega kartiranja in 
tipologije visokogorskega glaciokraskega reliefa. Acta 
carsologica. 

Flood statistics, extreme flood events, and their importance to cave 
development in the Green River Basin (Mammoth Cave Area) 
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El Green River es el curs hfdric de nive/1 de base per als grans sistemes carstics de/ Mammoth Cave National Park. Oegut a que 
el Green River circu/a per una val/ estreta amb escassa inundaci6 de p/ana, ja que els drens principals dels sistemes de cavitats s6n 
eixos cabdals amb gradients baixos, Jes inundacions de la conca de/ Green River s 'acompanyen amb fortes elevacions de/ nive/1 de/ 
riu, junt amb la inundaci6 de la majoria de Jes galeries de Jes coves de la zona. L 'analisi, durant 60 anys d 'estadfstiques, de corbes 
de descens d'inundaci6 i Jes seves relacions per assolir els cims, mostren que els 1/args perfodes de descens d'inundaci6, 100 anys, 
1.000 anys i adhuc 10.000 anys, s6n normals en la inundaci6 de galeries de cavitats normalment seques, amb intervals poc 
frequents. L 'analisi de/s valors extrems d'inundaci6 fa predir un ratio entre els 100 anys, i el valor mig d 'inundaci6 anual es 
aproximadament 3.0; el ratio per al perfode de descens d'inundaci6 de 1.000 anys es aproximadament 4.0, si la inundaci6 de 10.000 
anys s'extrapo/a utilitzant Jes distribucions de Gumbel o Log Pearson Ill, Jes galeries de cavitats float-prone,* entren en el rang per 
sabre dels 147 m. d'e/evaci6. 

RESUMEN 

El Green River es el curso hfdrico de nivel de base para las grandes sistemas karsticos de/ Mammoth Cave National Park. 
Oebido a que el Green River circu/a par un valle estrecho, con escasa inundaci6n de 1/anura ya que las drenajes mas importantes de 
las sistemas de cavidades son ejes principales con gradientes bajos, las inundaciones en la cuenca de/ Green River se acompanan 
de fuertes elevaciones de/ nivel de/ rfo, junta con la inundaci6n de la mayor parte de las galerfas de las cuevas que se encuentran en 
el area. Los analisis efectuados durante 60 anos de estadfsticas de curvas de descenso de inundaci6n, y sus relaciones para 
alcanzar las cuspides, muestran que las largos perfodos de descenso de inundaci6n, 100 anos, 1.000 aflos, e incluso 10.000 aflos, 
son normales en la inundaci6n de galerfas de cavidades normalmente secas a intervalos infrecuentes. El ana/isis de las valores 
extremos de inundaci6n, hace predecir un ratio entre las 100 aflos y el valor media de inundaci6n anual es aproximadamente 3.0; el 
ratio para el perfodo de descenso de inundaci6n de 1.000 aflos es aproximadamente 4.0 Si la inundaci6n de 10.000 aflos se extrapola 
utilizando las distribuciones de Gumvel o Log Pearson Ill, las galerfas de cueva, flood-prone, entran en el rango par encima de 147 m. 
de elevaci6n. 

RESUMEN 

The Green River is the base leveling stream for the large cave systems in Mammoth Cave National Park. Because Green River 
flows in a narrow valley with a modest flood plain and because the master drains of the cave systems are low-gradient trunk 
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channels, floods in the Green River basin are accompanied by large rises in river stage with accompaniyng flooding of many cave 
passages that lie within the flood range. Analysis of 60 years of flood return statistics and their relationship to gage height shows that 
long return period floods, 100-year, 1.000-year, and even 10.000-year events result in flooding of normally dry cave passages at 
infrequent intervals. Extreme-value flood analysis predicts the ratiobetween the 100-year and the mean annual flood is approximately 
3.0; the ratio for the 1.000-year return period flood is approximately 4.0. If the 10.000-year flood is extrapolated using the Gumbel or 
the Log Pearson Ill distributions then the active flood-prone cave passages lie in the range of up to 147 meters elevation. 

In the vicinity of the Flint-Mammoth Cave System, the Green 
River (at the Brownsville gage, 7 .154 square kilometers or 2. 762 
square miles) is the main base-leveling stream (Figure 1 ). Be­
cause the Green River flows in a narrow valley , floods in that 
basin are accompanied by large rises in river stage with accom­
panying flooding of many cave passages that lie within the flood 
range. Low gradient trunk passages are arrayed in tiers from 
below pool stage at 125 meters (400 feet) to 250 meters (700 
feet) elevation with major levels separated by only 20 meters (60 
feet) (White et al. , 1970; Quinlan). Because of the low gradients, 
flooding extends many kilometers south of the river. Of particular 
interest is the relationship between, and the importance of, the 
long-return period catastrophic floods as well as the short-return 
period more frequent floods to the cave level elevations. 

By using standardized Federal (Benson, 1967) flood frequen­
cy distributions, Log Pearson Ill with a regional skew and the 
Gumbel (1941) analyses, the long-term 1.000-year and 10.000-
year expected flood quantities were related to expected cave 
elevations (Figure 2). The equivalent cave elevation/stage height 
relationships were based on personal observations of the 1962 
flood levels in the cave at Pohl Avenue and on the surface at the 
Ferry Bridge crossing of the Green River. The water level during 
the 1962 flood filled Pohl Avenue completely at an elevation of 
137 to 146 m (450 to 480 feet). Elevation data on Pohl Avenue 
were obtained from Miotke and Palmer (1972). 

The 60 or so years of discharge data were analyzed using a 
microcomputer program called ME3A written by the Hydrology 
Group at the Pennsylvania State University. The Hazen plotting 
positions were plotted for the Gumbel and the Log Pearson Ill 
distributions at the Munfordville gage in Figure 3. 

TENNESSEE 

1 Location map showing the Green River Basin. The Flint -Mammoth Cave System, 
and the Munfordv,tte and Brownsv,tte gage locat,ons. 
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2. Stage-discharge relationship (rating curve) for the Green River gage at 
Munfordvitte. Kentucky [3-3085] showing the predicted 10.000 year floods and the 
equivalent cave elevations at Pohl Avenue. 

In hydrology, the reciprocal of the probability of occurrence is 
frequently termed the return period, TR, or recurrence interval. 
For example, a flood that appears to have been exceeded on the 
average once in 20 years has the probability of exceedance in 
any year of 1/20 or 0.05. In other words an annual peak flood that 
is exceeded on the average of one year in 20 years has a 
percent probability of 0.05 x 100 = 5 % of being exceeded in any 
year. However it does not mean that every 20 years a flood of 
that magnitude will occur. 

Log Pearson Ill with a regional skew coefficient and the 
Gumbel analyses have provided the most consistent estimate of 
future flood frequencies. The Log Pearson regional skew of -0.10 
for Central Kentucky was taken from the lnteragency Advisory 
Committee's (1982) Bulletin 17B. Sixty years of annual peak flood 
data at the Munfordville gage were to derive the Gumbel and 
Log Pearson Ill (with the regional skew) distribution plots in 
Figure 3. The expected 10.000-year return period floods were 
2.380 ems (84.000 cfs) for ·the Log Pearson Ill distribution and 
3.800 ems (134.000 cfs) for the Gumbel distribution. Using the 
rating curve derived in Figure 2, these are equivalent to 148 
meters (485 feet) and 151 meters (497 feet) cave elevations for 
the Log Pearson and Gumbel distributions respectively. When 
these cave elevations were back-related to equivalent cave 
passage elevations, as shown in Figure 4, these correspond to 
the cave levels which include Pohl Avenue, Columbia Avenue, 
and Mud Avenue levels in Mammoth Cave. 

Wolman and Miller (1960) showed that the end-member 
catastrophic events and the more frequent events of smaller 
magnitude are relatively important in controlling geomorphic 
processes such as erosion and sediment transport. Analysis of 
the transport of sediment indicated that a large portion of the 
«work» was performed by events of moderate magnitude which 
recur relatively frequently rather than by rare events of unusual 



> 4' 10 
134,000 

GREEN RIVER AT 
Munlordv ,11•. l<Y 
Go9e No 3-3085 

120,000 
Hozen Ploi l 1n9 

P011!1ons 

Re9 1onol Skew 
100.000 -0. 10 

Record Len9th 
59 Years 

80,000 
RETURN PERIOO 
1.01 t 111.25 1. 5 

60,000 
1500 

40,000 
1000 

20,000 ,oo 

95 .9 B . 6 .5 4 3 2 .: ~ .03 .02 .Ol 005 .002 001 
PROBABILITY OF OCCURRENCE OR EX CEEOENCE 
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Gumbel and Log Pearson Ill distributions. 

magnitude. A principal effective stress is created during the rare 
relatively high infrequent events. In many valleys, rivers scour to 
bedrock only during the rare high magnitude floods . However, 
the magnitude and frequency of events responsible for one 
feature may be different from the magnitude and frequency of 
events responsible for another event. Therefore the relative 
effectiveness of events of different frequency require detailed ob­
servations. 

Based on the flood records for the past 60 years , the flooding 
which could have occured within the cave passages in the time 
sequence since the Wisconsin (Wurms) Ice Age corresponds to 
cave elevations from 130 to 150 m (425 to 485 feet). This 
corresponds to the low level canyons up to and including the 
Pohl Avenue, Columbia Avenue, and Mud Avenue levels. Sedi­
ments currently being deposited within the flood zone extending 
from low water at 128 to 150 m (421 to 485 feet) gives an interval 
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of approximately 20 meters . The sedimentary sequence in the 
base level passages of the cave are intermixed by flood events 
so that precise time intervals on a very small scale are not to be 
expected. 

Floods of moderate frequency have two effects on the 
sedimentation process. First they carry residual material from the 
Green River into the cave any may deposit , some of it in the 
base level passages as proposed long ago by Hendrickson 
(1961 ). Second, the flooded passages create a ponding situation 
that greatly reduces the load carrying capacity for the conduit 
flows draining from the Sinkhole Plain . Thus sediments derived 
from the upstream reaches of the drainage net are deposited 
during flood events. Of particular importance is the concept that 
the sediment carrying capacity of the conduits is actually 
decreased during flood events, in contrast to the usual behavior 
of a surface stream . 

Based on the Gumbel extreme value analysis, the 1.000-year 
flood corresponds to a discharge of 3.100 ems (110.000 cfs). 
This corresponds to an extrapolated cave elevation of about 150 
meters. If the stage/discharge relationship is considered to be 
constant and one extrapolates to a 10.000-years return period 
flood , then the highest cave elevation related to the flood would 
be within the 150 to 170 m (497 to 550-foot) elevation . The 
admitted speculative 10.000-year flood is one which would have 
accurred only 2 or 3 times since the close of the Wisconsin 
(Wurms) Ice Age. Water could have reached passages as high 
as 150 to 170 m (500 to 550 feet) which corresponds to the main 
middle tier of conduit levels. However, little influence on the 
sediments is expected because the events are so rare. 

One curious bit of evidence is in agreement with these 
calculations. At the downstream end of Marshall Avenue, a major 
trunk conduit in Lee Cave, is a partially-burnt log. Radio carbon 
date of the charcoal gave an age of 6.000 years b.p. (Freeman, 
et al., 1973). Although the transport of the log into the cave by 
aborigonal peoples cannot be discounted, the age of the log 
preceeded most active aborigonal use of the caves by several 
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4. Schematic drawing of Flint-Mammoth Cave levels showing present flood zone from base level to 148 meters and the paliomagnetic time sequence from base level 
to over 200 meters elevation. 
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thousand years (Watson , 1974). A very large flood could indeed 
have floated a log into Marshall Avenue in Post-Wisconsin time. 

The relationship between the sedimentation sequence and 
the flood events is in general agreement with recent 
paliomagnetic studies (Schmidt , 1982). All sediments within the 
130 to 150 (420 to 550-foot) elevation are normally magnetized 
while a reversed mangentic zone extends from 170 to 200 m 
(560 to 650 feet) as shown in Figure 4. Sediments within the 
Turnpike Room were deposited 730.000 years ago; sediments in 
the highest cave passages within the park are at least 900.000 to 
2 million years old . Flooding during any interval of geologic time 
would have influenced only a narrow band of the sedimentary 
column within the contempory floodwater zone. The overall 
magnetic stratigraphy is unlikely to be disturbed. 

The time frame for consideration of the effect of catastropic 
flooding within the Flint-Mammoth Cave System ranges from 125 
to 150 meters (420 to 485 feet) in cave elevation, which is 
equivalent to the lowest of the seven levels in the cave system; 
this corresponds to a time sequence from present to the 
Wisconsin (Wurms) Ice Age by showing that even a flood with a 
return period of approximately 10.000 years is at a cave elevation 
of less than 150 meters (500 feet) . During this time sequence, 
according to magnetic measurements made within the cave 
(Schmidt , 1982) the magnetic polarity was normal with no rever­
sals. 
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Aspects of karts development in a post glacial environment 

One on the major problems facing the karst geomophologist 
in regions which have been glaciated is to determine how much 
of the landscape is the result of karst processes and how much 
is due to glacial action . The problem is further complicated in 
those areas of the world where periglacial conditions may have 
existed until the very recent past , or even the present and where 
frost action obviously plays a major role in landscape formation 
at least at the micro level. 

Such an area is the Interlake Region of Manitoba, Canada. 
The (Map. Fig . 1) area stretches from the American border in the 
south (49°N) to The Pas (54°N) much of it is bounded by large 
lakes , which has a major effect on the piezometric surface and 
the carbonates are underlain by the granitic rocks of the shield, 
so circulation at depth is limited . The karst rocks are primarily 
dolomites and dolomitized limestones of the Ordivician and 
Silurian Periods which are overlain in the west of the province by 
sandstones and cretaceous shales . The Willistone basin , of 
which this area is the eastern lip, extends under the western 
prairies and great planes; under ground water has been traced 
from Montana, and because of the gentle dip (3-6°) and little 
topographic relief the flow through time is judged in 1 000's of 
years . 

The study area for this paper is confined to the northern part 
of the lnterlakes , between 53° - 54°N. A 70 m escarpment drops 
towards Lake Winnipeg and the surface rises gently from the 
(Fig. 2) escarpment in a series of shallow steps. The maximum 
height above the lake is approximately 80 m. The carbonates 
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consist of variably bedded dolomitic limestone, some areas of 
which contain stromatolites and reefal beds in varying stages of 
dolomitization, over which are draped bed of very finely 
crystalized dolomite. As a result there is a consirerable 
lithological variation over the area, which has to be taken into 
account when determining the processes dominant in develop­
ment. In addition the natural propensity to be highly fractured , 
has been enhanced by the weight of glacier ice and the pressure 
release resulting from its subsequent removal. 

The region receives less than 500 mm of precipitation and the 
average annual temperature is approximately 2°C, but ranges 
from -35°C to + 29°C. Much of the precipitation falls as snow 
and melts/evaporates before the ground has thawed in spring , 
heavy thundershowers in summer evaporate, in a matter of 
minutes for the humidity is always low. Thus, the region is 
essentially sub arid in a cool environment which makes it 
somewhat unique. 

Despite a lack of surface run off, there are only 3 surface 
streams in the region, there are a number of karst features in the 
area which point to relatively large amounts of ground water or 
surface to underground flow. One would expect this to be the 
case in the immediate post glacial period . However at that time 
periglacial conditions kept the subsufarce frozen , and essentially 
impervious. Does this mean that features obviously formed by 
water must be pre glacial? On the other hand much of the 
exposed bedrock shows the effect of glaciation , smoothed , 
sometimes striated rock , fluting, pressure release exfoliation and 
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fracturing; and post glacial frost action is very apparent with 
angular particles, freshly split bedding planes, sharp edged 
fissures and so on . 

How does one go about determining the relative importance 
of each of the different processes? Perhaps the first thing to do 
is look at the nature of the various features which are found in 
the region . Obviously the general effect of glaciation is dominant; 
higher surfaces which have been smoothed and polished , lower 
zones which are debris filled, and an end moraine dated at 8.000 
years BP. just to the south are ample evidence and the small 
lakes may, like Lake Winnipeg , have been deepened by scour 
Abundant beach ridges along the escarpment attest to the site 
of a large glacial outwash lake. But did glaciation remove all 
traces of previous karst features? To make some educated 
assumptions about this it is necessary to look both at the 
surface and below ground . The very nature of the rock surface 
indicates that characteristic karst features would have existed 
prior to quaternary glaciation, furthermore it is reasonable to 
assume that any small scale surface features such as karren; 
degenerated pavements; or sinks in overburden , would have 
been erased by the ice. However, caves, large bedrock sinks, 
enlarged joint passages could have survived. There are exam­
ples of all these features in the area. The caves are small and 
open out within 20 metres of the present surface, the initial 
reaction then , is to suggest that they must be post glacial, the 
bedrock generally is extremely well fractured, due in part to 
pressure release. However present precipitation and the subse­
quent ground water flow are apparently too small to actually 
excavate caves. In addition the scalloping on the walls of one 
cave at least indicates slow water flow , which means the 
piezometric surface was much higher than presently during 
formation . There is no evidence of pressure release functioning in 
this cave, albeit the long sloping entrance has ample evidence of 
fracture and breakdown . It has been hypothesized by some local 
experts, any caves in the area of great antiquity and are merely 
the lower extremities of much larger, older cave systems , the 

rest of which have destroyed by glaciation. There is little 
reprecipitation in the cave and while no dates have been verified 
I would like to suggest interglacial formation, when the area was 
generally warmer and wetter . Such features have been pre­
served through least the Wisconsin . 

All of these small caves are associated with areas of enlarged 
jointing and collapse sinks. These enlarged joints take the form 
of long open topped passages, many of which contain glacial till. 
It is obvious from the location that these are lithologically 
controlled, but the process of formation is karstic-solution, and 
the presence of till within these fractures points to their formation 
prior to the last glacial advance at least. Further evidence of their 
preglacial formation is found in the form of large erratic boulders, 
often found wedged in the tops of such fractures . The actual 
collapse of some of the sinks in these same lithologic areas is 
almost certainly glacial , but a two stage process is evident. The 
base of some of the collapsed karst rock has erratics mixed in it , 
but the lower sides of the fracture exhibit under cutting; water 
cut niches and scalloping, all evidence of solution, and indeed a 
fixed water level. Even during heavy rainfall all surface water 
disappears instantly suggesting plenty of underground drains 
but at some stage water must have been held . One might argue 
that this could happen immediately post glacially, when there 
was high run off from the melting ice, and the bedrock was likely 
to be frozen , however added to the evidence from the caves, an 
interglacial solutional formation seems to be more likely. 
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The evidence so far suggests that preglacial or at least 
interglacial solution is responsible for a number of cavity fea­
tures , and it is most probable that the larger lakes in the area 
were formed preglacially and acted as local sumps, for most do 
not have any surface outflow and several are spring fed . The 
outlet passages of such lakes may have been blocked by ice 
during glaciation, and then would have been deepened only by 
glacial scour. It is however, possible that the outlets remain 
unfrozen if the ice above was temperate , then cold water would 
have been available for solution. The ice would increase the head 



therefore deeper circulation would have been possible, and the 
waters from the ice would be aggressive so subglacial solution is 
a possibility. It should be possible to run at least a trend test on 
the lakes , if the cross section shape is symmetrical and smooth 
the lakes are more likely to haven been deepened by continued 
solution , nevertheless some scouring is evident where the lakes 
have rock outcrops surrounding them. 

The initial development of pavements in the area is of course 
glacial , and whether they were developed preglacially or not, 
they were effectively cleaned off by the ice and new, smooth 
bedrock surfaces were exposed as the ice melted from the area. 
Primary solution of the well developed jointing may have occured 
at this stage or even below the melting ice, as the water would 
have been highly aggressive; but dolomite is not as susceptable 
to solution as limestone, and the period of postglacial abundance 
of water was shortlived. In addition, the periglacial conditions 
would have enhanced the effect of freeze thaw action on the 
thinly bedded and vuggy material , breaking up the surface much 
more rapidly . The post glacial development of pavements in the 
area is complex. 

Most of the literature on pavement development generally 
suggests that the solution process is considerably enhanced if 
there is a soil and vegetation cover over the carbonate rock . In 
such cases, the soil water in enriched in CO2 and is generally 
more acidic, so has a much greater potential for solution . In 
areas presently exposed it has been suggested that this expo­
sure is due to the soils disappearing at a recent time by flushing 
along the grykes. The higher areas in the Northern Interlake have 
had little post glacial soil development, although lichens and 
mosses provide a thin vegetation cover, and conifers grow in the 
cracks of the rock , thus the potential for solution in those areas 
is lessened. In the lower areas highly calcareous till prevents 
solution of the bedrock, for any water passing through this till will 
be saturated by the rime it reaches the parent material. All this in 
a region that gets little precipitation anyway. So whether the 
pavement has been exposed by removal of the vegetation by 
fire , or removal of the gravel for road building one would expect 
to find little evidence of solution, and such is often the case. 

But different lithologies provide different bases for pavement 
and the clints on different rocks may have considerable differ­
ences in shape and size. Each lithologic facies is subject to 
different rates of solution , and incidentally rates of mechanical 
weathering . As a result there is considerable difference in 
solution , but those outcrops which have been vegetation cov­
ered show signs of distinct chemical weathering . In most cases 
the edges of the clints are rounded and the open grykes do 
narrow with depth . However, there is limited development of 
karren forms. Considerable study of the area has only produced 
one example of traditional rillen karren , and this on a boulder not 
in situ . True the stromatolitic surfaces show some solution 
around the edges of_a form, and many surfaces have some minor 
solutional pitting, the latter probably caused by bacteria. In 
addition some of the dolomite exhibits what appears to be root 
karren , but none of these solutions features are ubiquitous . On 
the other hand all the different lithologies have evidence of frost 
shattering in one form or another. The larger stromatolites appear 
to exfoliate along the beds and this process is exacerbated by 
frost action , which requires much small quantities of water than 
solution . Many areas of thinly bedded dolimite have been shat­
tered into shillow by the frost expansion along the bedding 
planes and in many places until weight is placed on the rock 
vertical shattering does not occur, but tree roots utilize these 
zones of weakness and force the rock upwards thus shattering 
it. Water passing along the hairline fractures within clint surfaces 
cause shattering , and of course all of this adds to the already 
fractured nature of the rock, thus providing even more opportuni­
ty for water loss from the surface during precipitation events. It 
appears that solution processes are largely overshadowed by 
the post glacial frost action which occurs . Recent solution is 
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responsible only for modifying some of the mechanically formed 
features . 

There are two forms of surface solution which are however of 
particular interest. In several areas kamenitsas have developed 
sometimes along zones of weakness - calcite veins - etc. but 
usually at random over the pavement area. They range from very 
long and narrow (ration 5:1 L:W) to perfectly circular. In cross­
section they are of two forms , the first with a distinct lip and 
undercut the second with (Diag .) a step and change of slope. 
These features must certainly be post glacial , and indeed seem 
to be actually forming today. In almost every case the base of 
the feature contains organic detritus; which retains water during 
and after precipitation . 

Where reefal deposits have been exposed on the surface a 
particular pattern o solution occurs in an almost circular shape 
apparently (Photos) enhancing the form of the reef, or parts of 
the reef . There is much more solution in some and this effect is 
quite unique. 

The bedrock surfaces which have been recently exposed 
show no evidence of solution and little frost action for the till has 
protected the bedrock from mechanical and solutional weather­
ing. This is true on the surface at least. However one apparently 
unique (Photos) feature is found beneath these surfaces . At 
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several locations small bell shaped cavities have developed in 
reefal deposits overlain by almost flat highly crystalline beds. My 
suggestion is that the cavities developed immediately post 
glacially and haven been broken through in the last 20 years, 
Although most of the ground would have been frozen the highly 
vuggy nature of some reefal patches would (Photo) lead to early 
thawing , aggressive water from the surface could then enter and 
solution would be rapid . The recent collapse is the result of 
heavy construction machinery crossing the area. These features 
are all on the edges of trails or in the vicinity of the high voltage 
hydro lines . 

This area of karst development in somewhat unique. There 
are extensive pavements in formation on the dolomite; other 
typically karst features are present; the climate is sub arid 
temperate; and the region has recently emerged from an 
exensive and repeated period of glaciation . It is clear that the 
rules for karst development in temperate latitudes do not 
estrictly apply here. It is undoubtedly an area of karst develop­
ment, but presently at least, solution is not the only dominant 
process creating the landscape. It is however slowly modifying 
the surface, and often that solutional modification (photo) is 
overshadowed by the frost action , and often the more subtle 
solutional process are missed . 

Le karst: pour une approche hydrogeologique 

RESUM 

A. Mangin 
Laboratoire Souterrain du CNRS Mou/is 
09200 Saint-Girons 
France 

Es evident que el karst, definit normalment com una morfologia, es davant tot un reservori aquifer. En conseqOencia, es estudiat 
com a ta/, a partir d'una aproximaci6 global, en base a Jes seves caracteristiques d'heterogeneitat iamb /'ajuda de tecniques de la 
investigaci6 operacional, gracies a aquesta aproximaci6 es possible definir mes facilment el karst y abordar de manera unitaria tot el 
que amb ell es relaciona. S 'il-lustren aquestes idees amb dos exemples. 

RESUMEN 

Es evidente que el karst, definido normalmente coma una morfo/ogia, es ante todo un reservorio acuifero. En consecuencia, es 
estudiado coma ta/, a partir de una aproximaci6n global, en base a sus caracteristicas de heterogeneidad y con la ayuda de tecnicas 
de la investigaci6n operacional, gracias a esta aproximaci6n es posible definir mas facilmente el karst y abordar de manera unitaria 
todo lo que con el se relaciona . Se i/ustran estas ideas con dos ejemplos. 

ABSTRACT 

Classica/y defined as a morphology, the karst is shown to be, a first over all, an aquifer. Because of its heterogeneity 
characteristics, it is investigated by means of global approach methodology, according to operational research technics; then it 
becomes possible to define more easily the karst and to approach it from a unitary point of view. Two examples are given. 

RESUME 

II est montre que le karst, defini habituellement comme une morfphologie, est avant tout un reservoir aquifere. II est etudie 
comme tel, a partir d 'une approche globale, en raison de ses caracteristiques d'heterogeneite et done a /'aide des techniques de la 
recherche operationnelle, grace a cette approche ii devient possible de definir le karst plus facilement et d 'aborder de far;on unitaire 
tout ce qui se rapporte a lui. Deux exemples illustrent ce propos. 
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Nombreuses et variees sont les activites qui s'interessent au 
milieu karstique. Elles vont de sa simple frequentation afin d 'y 
exercer un sport (la speleologie) , a !'exploitation des richesses 
qu 'il renferme, comme l'eau, le petrole ou encore divers minerals 
(hydrogeologie, metallogenie), en passant par l'etude de sa 
genese (karstologie) ou des curiosites qu'il abrite (biospeologie, 
cristallographie, prehistoire). Or, suivant le point de vue aborde, 
l'objet traite (le karst) parait different, ce qui n'est pas admissi­
ble. En effet , le karst est forcement une entite et ce sont ses 
proprietes vis a vis des domaines cites qui aboutissent a la 
diversite observee. En d 'autres termes, cela veut dire que 
l'apparente incoherence notee tant dans ses conceptions que 
dans ses definitions, n'est pas la realite, mais correspond a 
!'absence d'un referentiel sur lequel devrait s'appuyer toute 
demarche, qu 'elle que soit la discipline envisagee. Afin de 
determiner un referentiel , ii faut revenir a l'origine meme du karst. 

1. Le karst es un aquifere 

Le karst a toujours ete defini comme une morphologie qui 
affecte essentiellement les roches carbonatees . Or, toutes les 
etudes realisees a son propos ont montre que l'eau et l'ecoule­
ment de cette eau reste l'agent principal de !'erosion dont 
resulte cette morphologie (B. GEZE, 1965, J.V THRAILKILL, 
1968, M. BAKALOWICZ, 1979). En effet, les processus fonda­
mentaux dont depent la karstification, que ce soit les actions 
mecaniques (degagement et transport des materiaux), ou les 
actions chimiques (phenomene de dissolution) sont lies a l'eau . 
Non seulement cette derniere intervient comme agent vecteur de 
ces processus, puisque sans elle ii ne peut y avoir de karst , mais 
de plus elle les contr61e. En effet , suivant son importance en 
debit , suivant sa qualite, la karstification est plus ou moins 
intense, ou meme de nature differente (dissolutions eparses ou 
au contraire fortement concentree) . Par consequent l'etude de 
l'eau et de la fac;:on dont elle s'ecoule sont bien les cles de la 
comprehension des karsts . 

II reste a savoir maintenant comment prendre en compte la 
circulation des eaux. On peut penser que !'erosion karstique est 
seulement liee au ruissellement de type fluviatile , comme pour la 
morphologie de surface; ii y correspond une representation du 
karst tel que l'a proposee E. A. MARTEL (1921 ), suivant le 
schema: perte, riviere souterraine, resurgence, qui est la regle 
dans l'approche speleologique. Cette vision du karst et des 
ecoulements karstiques est beaucoup trop rudimentaire et 
n'explique pas les fails observes. II est constate par exemple 
que si !'ensemble des galeries constituant les reseaux speleolo­
giques determinant une porosite de l'ordre de 0,2 %, tous les 
vides karstiques identifies par methode indirecte, indiquent des 
porosites allant jusqu 'a 10 et 15 %. Si les revieres souterraines 
meme lorsqu'elles sont de grandes dimensions renferment des 
reserves de quelques dizaines de milliers de metres cubes , ces 
reserves sont insignifiantes au regard de celle du karst noye, 
souvent de plusieurs millions ,de metres cubes. Enfin , les debits 
des pertes son! la plupart du temps insignifiants par rapport a 
ceux des sources karstiques. 

Par consequent , ii n'est pas possible de reduire les circula­
tions d 'eau aux seules voies principales de drainage; ii est 
necessaire de considerer les lieux de stockage et toutes les 
modalites d'ecoulement qui conduisent les eaux de !'ensemble 
de la surface des karsts jusqu 'aux sources . En d'autre terme, on 
doit regarder le karst comme un aquifere . 

C'est l'etude de cet aquifere, de sa genese, de sa structure 
et de son fonctionnement qui peut permettre de comprendre la 
morfphologie karstique. 

2. La notion de systeme karstique 

Les aquiferes ont fait l'objet de definitions precises et de 
representations qui rendent compte parfaitement de leur nature 
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(aquiferes captifs ou non, unicouche ou multicouche ... ) et de leur 
zonation (zone saturee, zone non saturee ... ). Les aquiferes 
karstiques posent quelques difficultes, dans la mesure ou en 
raison de leur heterogeneite , ils se distinguent fondamentale­
ment de tous les types d 'aquiferes. Les resultats de la dissolu­
tion de la roche, qui influent sur le drainage des eaux, condui­
sent a une organisation des vides, comme des ecoulements, de 
l'amont vers l'aval (A. MANGIN, 1984, 1985). Cette organisation 
cree une structure qui correspond a une unite de drainage don! 
l'aboutissement est la source karstique. Aussi , pour integrer 
cette specificite de l'aquifere karstique, en plus des definitions 
propres a tous les aquiferes, ii est necessaire de se situer par 
rapport a cette unite de drainage, c'est la notion de systeme kar­
stique. 

Le systeme karstique est alors defini comme «l'impluvium au 
niveau duquel les ecoulements de type karstique constituent une 
unite de drainage» (A. MANGIN, 1978). Par consequent , cela 
impose de reconnaitre cette unite , de circonscrire ses limites, 
d 'etablir les relations entre ses differentes parties , mais aussi 
entre l'unite et ce qui l'entoure. Toutes ces demarches et ces 
eludes sont longues, difficiles et necessitent de gros moyens; ii 
s'agit de la reconnaissance de l'entite systeme a partr de 
l'hydrodynamique (A. MANGIN, 1975), de !'analyse des parame­
tres physico-chimiques (M. BAKALOWICZ, 1979), des donnees 
fournies par la faune aquatique (R. ROUCH, 1980). 

De ce fail , bien que cette notion fasse appel a un vocabulaire 
qui peut paraitre commun et lui confere ainsi une apparente 
simplicite, elle n'est pas du tout evidente. Des lors que son 
respectes de fac;:on rigoureuse, les criteres d 'autonomie, de 
coherence et de permanence de ces systemes (B. WALLISER, 
1977), ii est alors possible d 'avoir recours a toutes les methodes 
mises au point pour l'etude des systemes (approche systemi­
que), telle celle de la recherche operationnelle. De ce fail , la 
notion de geosysteme, introduite recemment pour le karst (J . 
VAUDOUR, 1986), si dans l'idee respecte l'approche systemi­
que, s'en distingue dans les fails , parce que sa reconnaissance 
n'est pas faite de fac;:on rigoureuse et que les geosystemes ne 
possedent pas les proprietes elementaires qui definissent les 
systemes en general. 

3. Consequences de l'approche systemique 

Les consequences de l'approche systemique sont soil d 'or­
dre conceptuel, soit d 'ordre methodologique. 

3.1. Sur le. plan conceptuel 

Les principes de base des systemes en general se referent a 
leurs trois caracteristiques essentielles, a savoir: leur structure, 
leur fonctionnement et leur evolution (fig. 1 ). 

• La structure correspond a l'aspect morfphologique, a la 
distribution des vides et a son organisation , resultat de la 
karstification. En dehors de l'action des eaux, les processus 
chimiques y jouent un role fondamental. L'approche de la 
structure, dans l'optique systemique, permet de degager les 
relations entre les differentes parties de cette structure, notam­
ment de rendre compte des liens entre endokarst et exokarst , 
entre la zone epikarstique, la zone d 'infiltration et le karst noye . 
C'est l'etude de la configuration des karsts. 

• Le fonctionnement se refere a l'aspect hydrogeologique, 
c 'est a dire aux ecoulements. Pour en rendre compte, ii faut faire 
intervenir le moteur de cet ecoulement (la charge hydraulique) et 
les caracteristiques du milieu (porosite, permeabil ite) . L'approche 
systemique a partir de ces parametres va condu ire a defini r 
!'importance de !'organisation du drainage et son positionne­
ment. C'est la mise en evidence de la structure du karst. 

• L'evolution fail intervenir le temps et done l'energie mise en 
oeuvre pour faire fonctionner les ecoulements et creer les 



structures des vides. II y correspond !'aspect thermodynamique. 
Grace a l'approche systemique le systeme karstique peut etre 
etudie a partir des concepts thermodynamiques . Si le karst 
fonctionne, on a affaire a un systeme ouvert ; des son arret de 
fonctionnement, suivant le type d 'evolution subi , ii devient un 
systeme ferme ou un systeme isole. Cela permet de distinguer 
egalement les systemes unaires (uniquement constitues par du 
karst) des systemes binaires (comportant du karst et des 
terrains non karstiques) , pour lesquels structure, fonctionnement 
et evolution sont tres differents (A. MANGIN, 1978, 1985). Elle a 
abouti enfin a une estimation des energies mises en jeu (de 
l'ordre de 15 KW) et a la nature de cette energie (essentielle­
ment chimique pour plus de 95 %). 

3.2. Sur le plan des methodes 

L'analyse systemique sur le plan quantitatif debouche sur les 
methodes de la recherche operationnelle. 

Ce sont les techniques de traitement du signal , le karst etant 
un operateur qui transforme une fonction d'entree en une 
fonction de sortie. Elles font egalement appel a une approche 
pluridisciplinaire, les fonctions en question etant relatives aussi 
bien a !'aspect quantitatif (pluie - debit) qu 'a !'aspect qualitatif 
(teneurs en elements chimiques , teneurs isotopiques des eaux, 
teneur en matieres en suspension, temperatures des eaux, taux 
de derive en animaux aquatiques). 

L'etude hydrogeologique par l'approche systemique abouti a 
!'identification de «l'operateur karst» et a la mise en evidence de 
son fonctionnement jusque dans ses parties les plus intimes 
(fonctionnement de la zone epikarstique, avec les mecanismes 
d 'evapotranspiration , modalite d 'infiltration rapide de type ruis­
sellement ou retardee de type diphasique, drainage et mise en 
reserve dans le karst noye par le jeu des systemes annexes au 
drainage) . 

La aussi , ii taut etre conscient du sens donne a l'etude 
hydrogeologique. II s'agit d 'une approche hydrodynamique, 
hydrogeochimique, hydrothermique et non d'une simple descrip­
tion des pertes et des sources comme ii est coutume de le faire 
sous la denomination d 'hydrogeologie dans la litterature speleo­
logique et qui correspond en fait a une analyse hydrographi­
que. 

4. Exemples traites a partir de l'approche 
hydrogeologique 

Tous les phenomenes karstiques peuvent etre expliques a 
partr de l'approche hydrogeologique. Nous prendrons des exem­
ples afin d'illustrer ces propos. 

4.1. Notion de niveau de base karstique 

La definition du niveau de base karstique est un point delicat 
qui en karstologie a souleve des controverses et qui suivant les 
diverses conceptions n'est jamais la meme. Pour certains ii 
correspond au niveau des exutoires du karst ; pour d 'autres ii est 
assimile au niveau des rivieress , des lacs ou de la mer, auquel se 
ratlache le karst ; pour d'autres enfin ii est ramene au niveau le 
plus bas des formations carbonatees, puisque sont observees 
jusque la des manifestations karstiques . Or, l'ambiguite de ces 
definitions tient au fait qu'elles sont fondees sur des concepts 
morfphologiques comme cela est le cas pour !'erosion fluviatile 
ou glaciaire . 

L'approche hydrogeologique elimine toute l'ambiguite et four­
nit une definition precise et rigoureuse. Le moteur de la karstifi­
cation etant la charge hydraulique, le niveau de base correspond 
forcement a la borne inferieure de la difference de potentiel dont 

depent cette charge. C'est done obligatoirement le niveau des 
exutoires, sauf si ces derniers sont sous-lacustres ou sous-marin , 
auquel cas, le plan d 'eau de la riviere , du lac ou de la mer assure 
le niveau de base. 

Par ailleurs , le principe de thermodynamique, induit par cette 
approche hydrogeologique, indique que le travail realise ne 
depend que du point de depart et du point d 'arrivee et qu'il est 
independant du chemin parcouru. Ainsi , des !'instant ou apparait 
un potentiel a partir d'un niveau de base, la karstification se 
manifeste a n'importe quel niveau , voire a tres grande profon­
deur par rapport au niveau de base. Ce resultat est tout a fait 
conforme aux faits observes nc,tamment a propos des sources 
vauclusiennes. 

4.2. Notion de reseau speleologique 

Est defini par reseau speleologique, !'ensemble des vides 
connectes d 'un karst , penetrables par !'home. Cette definition 
n'a pas de realite sur le plan de la genese ou de la structure 
d 'un karst et elle depend de l'etat d 'avancement de son explora­
tion. 

L'approche hydrogeologique indique que les vides karstiques 
peuvent etre de nature differente. II s'agit, soit des drains des 
karst noye et ils constituent done un reseau de galeries, soit de 
systemes annexes au drainage et ils montrent alors de grandes 
salles isolees ou coalescentes, soit encore de drains verticaux en 
relation ou non avec du ruissellement de surface, ce sont les 
gouffres. 
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En fonction de !'evolution des karsts , les structures corres­
pondant a un fonctionnement sont alors abandonnees et plu­
sieurs cas de figures peuvent se presenter. Si le fonctionnement 
cesse par abaissement du niveau de base, on passe d 'un 
systeme ouvert a un systeme isole; si le niveau de base remonte , 
le systeme ouvert devient un systeme ferme. Par ailleurs, si le 
systeme est unaire ou binaire son devenir est different, un 
systeme binaire ayant tendance a se colmater . Comme ii est 
montre que tout fonctionnement karstique est forcement limite 
dans le temps, la plupart des karsts montre une succession de 
structures . 

II en decoule que tres souvent le reseau speleologique 
correspond en fait a une paleostructure et generalement a un 
karst polyphase. 

3. Conclusions et perspectives 

L'approche des karsts en tant qu'aquifere a conduit a 
proposer la notion de systeme et a introduire !'analyse systemi­
que. A condition que cette notion de systeme soit realisee de 
fac;;on rigoureuse, ce qui impose une etude hydrogeologique 
prealable fine et tres poussee, tout un ensemble de methodes 
fondees sur la recherche operationnelle permet d'identifier et de 
decrire les karsts . A partir de la, quelle que soit la discipline 
envisagee, morphologie, metallogenie, hydrogeologie, geologie 
petroliere, biospeologie, ii devient possible de resoudre de fac;;on 
simple les problemes poses. Aussi , ii est actuellement devenu 
possible d'envisager une simulation de la genese des karsts ou 
de leur fonctionnement . Cette simulation se fonde sur la geome­
trie particuliere des structures karstiques mise en evidence a 
partir de l'approche hydrogeologique. Cette geometrie montre 
une structure hierarchisee, pour laquelle le dispositif d'ensemble 
presente un assemblage identique aux dispositifs de detail. Le 
systeme karstique est done caracterise par un rapport d'homo­
thetie interne; par consequent le modele fractal est a l'heure 
actuelle celui qui rend le mieux compte des structures karsti­
ques . Les perspectives d 'avenir dans la simulation des karsts se 
situent dans l'emploi des modeles fractals . 
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Cavernicolous campodeids (insecta: diplura) of Mexico 

RESUM 

Dr. Lynn M. Ferguson 
Department of Natural Sciences 
Longwood College, Virginia, USA 

En aquest treball s 'examinen i es descriuen cinquanta-nou corteccions de diplurs campodeids de coves mexicanes. En compara 
tambe la zoogeografia i filogenia d 'aquestes especies de campodeids amb els diplurs cavernfcoles, previament citats, de Mexic i 
America Central, aixf com /es diverses coi'eccions epfgees de diplurs de diverses /oca/itats. 

RESUMEN 

Se examinan y describen cincuenta y nueve colecciones de dipluros campodeidos de cuevas mejicanas. Se compara la 
zoogeograffa y fi/ogenia de estas especies de campodeidos con las dipluros cavernfco/as previamente citados de Mejico y America 
Central, asf coma con varias colecciones epfgeas de dipluros de las mismas /ocalidades. 

SUMMARY 

Fifty-nine collections of campodeid diplurans from Mexican caves are examined and described. The zoogeography and 
phylogeny of these campodeid species are compared to the cave diplurans reported previously from Mexico and Central America, as 
well as to several epigean collections of dip/urans from the same localities. 

Fifty-nine collections of campodeid diplurans from Mexican 
caves are examined and described. The zoogeography and 
phylogeny of these campodeid species are compared to the 
cave diplurans reported previously from Mexico and Central 
America , as well as to several epigean collections of diplurans 
from the same localities. 

Although several papers haver been published in epigean or 
endogean campodeids in Mexico (Silvestri , 1912b, 1933 a.; 
Hilton , 1937; Wygodzinsky 1944), only that of Wygodzinsky 
describes any cavernicolous species. In 1975, Conde described 
a cavernicole from nearby Guatemala. For a systematic review of 
these described species , see Reddell (1981 ). 

There is some uncertainty in the following determinations 
since some of the material is damaged or in a bad state of 
preservation which has made the identification difficult. The lack 
of type material for comparison has also hurt. However, only two 
to six specimens from some large collections have been mount­
ed and studied so far. When the remaining material has been 
studied some of the current problems may be resolved . It will 
probably take additional collecting to solve some of the prob­
lems. 

Nevertheless , 21 species have been identified belonging to 7 
genera and 9 subgenera. Fourteen of these species appear to be 
new to science . These species as well as those previously 
described from Mexicam caves are as follows (letters following 
species names refer to Figure 1; caves containing two species of 
campodeids are indicated by an asterisk): 
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Litocampa atoyacensis (Wygodzinsky (a) 
VERACRUZ: Cueva del Volcancillo and Cueva de Corral de 

Piedra. 
This species was originally described by Wygodzinsky (1944) 

from specimens from Cueva (=Grutas) de Atoyac, Atoyac, 
Veracruz, Mexico. 
Litocampa sp. 2 (b) 

OAXACA: La Grieta and S6tano de San Agustin . 
Although placed here in the genus Litocampa, if these 

specimens lacked the Ip macrochaetae on the mesonotum, they 
would have the chaetotaxy of Juxtlacampa. Some other charac­
teristics , however, suggest that they should be considered in the 
Litocampa. 
Litocampa sp. 3 (c) 

OAXACA: Cueva Chica de Juan Sanchez, Cueva de Los 
Corrales, Cueva Desapareciendo, Cueva de la Finca, Cueva de 
Juan Sanchez, Cueva del Lencho Virgen , Cueva de las 
Maravillas, and Cueva del Nacimiento del Rfo San Antonio. 
VERACRUZ: Cueva Macinga. 

This species appears to be close to L. atoyacensis. 
Litocampa sp. 4 (d) 

VERACRUZ: Cueva del Diablo and Cueva del Ojo de Agua de 
Tlilapan . 

This species is very similar to the next from the same region 
(Orizaba) ; however, males of this species have glandular setae 
on the posterior border of their first abdominal sternite, the other 
does not. 



Litocampa sp. 5 (e) 
VERACRUZ: S6tano ltamo. 
Males of this species of Litocampa lack glandular setae on 

the posterior border of abdominal sternite I, plus both males and 
females have some additional macrochaetae on their thoracic 
sternites . 
Paratachycampa cf. boneti (f) 

QUERET ARO: S6tano del Buque. 
Paratachycampa boneti Wygodzinsky 1944 is only known 

from its type locality, Grutas de Villa de Garcfa, Nuevo Leon , 
Mexico. However, in 1981 , Bareth and Conde described two new 
cavernicolous species from Spain which they assigned to this 
genus: P. hispanica and P. peynoensis. 
Juxtlacampa juxtlahuacensis Wygodzinsky (g) 

J. juxtlahuacensis Wygodzinsky 1944 is known only from its 
typelocality, Cueva de Juxtlahuaca, Guerrero, Mexico, and is not 
represented in the collections that I have studied . 
Juxtlacampa sp. 2 (h) 

CAMPECHE: ActL'.Jn Huachap and Grutas de San Jose. 
YUCATAN *Actt'.Jn Chunup, Actt'.Jn Kaua, *ActL'.Jn Loltun, Actt'.Jn 
Sabaca, Actt'.Jn Xpukil, Actt'.Jn Ziz, Cenote Aka Chen, Grutas de 
Balankanche, and Grutas de Tzab-Nah. 
Juxtlacampa sp. 3 (i) 

I 
I 

I 

'r·' 
I 

\ 
\ 

I 

PUEBLA: Cueva de los Camarones, Cuevas de Tasalolpan, 
*Cueva de Xocoyolo, Grutas de Ateno, Grutas de Atepolihuit , 
Grutas de Jonotla, Sima de Cohuatichan , Sima Esteban, Sima 
Octimaxak Sur n. 1 and Sima Octimaxal Sur n. 2 QUERETARO: 
S6tano de Nogal. 

, Pretarsal claws very similar to those of Litocampa; however, it 
has the distinctive thoracic chaetotaxy of Juxtlacampa and, more 
importantly, 2 + 2 macrochaetae on urosternite VIII of the males 
(1 + 1 on the females) . 
Juxtlacampa sp. 4 (j) 

VERACRUZ: Cueva del Ojo de Agua Grande. 
Parallocampa (P.) azteca Silvestri (k) 

VERACRUZ: *Cueva de la Sala de Agua (entrance slope) . 
Appears to have chaetotaxy of P. (P.) azteca; differs by 

having a spine on each pretarsal claw similar to Syncampa of the 
Lepidocampinae. P. (M.) handschini has been found in this cave 
as well . Besides a difference in chaetotaxy, the former can be 
distinguished from the latter by the presence of long flattened 
plumose pretarsal appendages instead of setiform appendag­
es. 
Parallocampa (Mexicampa) cf dampfi (1) 

PUEBLA: *Cueva de Xocoyolo. 
All legs and some important diagnostic macrochaetae from 
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Figure 1. Mexico, showing distribution of cavernicolous campodeids by state and cave region, as presented by Reddell 1981 . Each location symbol represents one or 
more caves. For a listing of each species, consult text. 
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the head are missing from this damaged specimen . It is similar to 
P. (M.) dampfi described by Wygodzinski 1944 from the Mexican 
states of Puebla, Distrito Federal , Morelos, and Mexico; however, 
the setae of the styli are more like those of P. (M.) 
chapulhuacanensis known from Hidalgo. This specimen may 
represent an undescribed species based on the chaetotaxy of 
abdominal tergite IV. 
Parallocampa (Mexicampa) cf. handschini (m) 

VERACRUZ: *Cueva de la Sala de Agua, Solano de El 
Maguey, and Solano de Lomapa. 

This species has been found with Parallocampa (P.) azteca in 
Cueva de la Sala de Agua. The original description of P. (M.) 
handschini by Wygodzinski 1944 was based on three endogean 
specimens (all females) from Veracruz. Besides the abdominal 
chaetotaxy the species is distinguished by the presence of 
smooth macrochaetae on the femur and apparently smooth tibial 
spurs (with a small apical barbule) . 
Campodea (Campodea) anacua (n) 

TAMAULIPAS: Cave C-5 
Although some important macrochaetae are broken off and 

missing , this specimen appears to agree with the description of 
this endogean species described by Wygodzinsky (1944) from 
Nuevo Leon . 
Campodea (Campodea) cf. ludoviciana (o) 

SAN LUIS POTOSI: Sotano de la Tinaja. 
This small species seems to agree in all respects to this 

endogean species described by Conde and Geeraert (1962) from 
the state of Louisiana in the U.S.A. 
Campodea (Campodea) chica Wygodzinsky (p) 

C. (C.) chica was described by Wygodzinsky (1944) from 
Cueva Chica, San Luis Potosi. This species was not represented 
among the specimens studied by me. 
Campodea (Campodea) sp. 4 (q) 

TAMAULIPAS: La Cueva de El Pachon and El Sotano de 
Santa Elena. 

This species differs from Campodea chica by having 
macrochaetae on abdominal tergite VI , among other charac­
ters . 
Campodea (Campodea) sp. 5 (r) 

NUEVO LE6N: Cueva del Camino. 
Similar to C. (C.) simulans Bareth and Conde (1958) from 

Arizona (U.S.A.). 
Campodea (Campodea) sp. 6 (s) 

YUCATAN: *Actun Loltun . 
This specimen is most like C. (C.) calvinii Silvestri (1931) from 

Cuba. Endogean and troglophile (?). 
Campodea (Campodea) sp. 7 (t) 

YUCATAN: *Actun Chunup. 
This female specimen resembles C. (C.) howardi described 

by Silvestri 1911 from Cordoba, Veracruz, Mexico. Wygodzinsky 
1944 reported this small endogean species from Distrito Federal, 
Fraxinus, Veracruz , and Morelos . And Cuba. The current location 
is obviously intermediate between the other reported locations. 
The cave in which this species was collected also contained 
Juxtlacampa sp. I, an advanced cavernicole . 
Campodea (Oicampa) sp. (u) 

YUCATAN: Actun Sabaca. 
This species is like an epigean species from Yucatan that I 

have identified. It is undoubtedly a troglophile . 
Podocampa cavernicola (v) 

Wygodzinsky (1944) described this species from two female 
specimens from Grutas de Garcia in Nuevo Leon . It is only 
known from the type-locality . 
Podocampa (Meiocampa) sp. (w) 

TAMAULIPAS: Bee Cave and *Cueva de las Cuarteles. 
The distribution of macrochaetae is closest to that of 

Podocampa (M) hermsi Silvestri (1933) of California. Nonetheless, 
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there are several distinct differences on thorax and abdomen. 
The immature specimen from Cueva de las Cuarteles has some 
flattened plumose pretarsal appendages. This species cohabits 
this cave with the next species also. Both are normally 
endogeans . 
Hemicampa cf. bolivar (x) 

SAN LUIS POTOSI: Solano de la Tinaja. TAMAULIPAS: 
*Cueva de las Cuarteles. 

Has the abdominal chaetotaxy of H. bolivar Wygodzinsly 
(1944) , but the femurs of legs II and Ill (left side) have 2 dorsal 
macrochaetae in the position displayed by H. boudreauxi Conde 
and Geeraert (1962) of Texas and Louisana (U.S.A.). Neverthe­
less, this is the first known occurence in a cave of a member of 
the Hemicampinae, which are distinguished by having scales on 
their abdomen . 

Epigean species 

Eighteen epigean collections from the above cave regions 
were examined, revealing species of Lepidocampa, Hemicampa 
bolivar, Campodea (C.) lagardei, another species of Campodea, 
Podocampa, and Campodea (Oicampa) (two species). Of these 
one epigean species of Campodea (Oicampa) from Yucatan and 
possibly Hemicampa bolivar are the only species also identified 
from caves in Mexico. 

I would like to express muy appreciation to all of the 
members of the Association for Mexican Cave Studies who 
collected or aided in the collecting of the present material. I am 
particularly indebted to James Reddell for his extensive collect­
ing and for amassing and forwarding the material on to me. 
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Biogeographical observations on iberian stygobiont amphipods with emphasis 
on the genus pseudoniphargus 

RESUM 

Jos Notenboom 
Institute of Taxonomic Zoology 
University of Amsterdam 
P.O Box 20125 
1000 HC Amsterdam 
The Netherlands 

En els darrers anys es disposa de moltes dades naves sabre la composici6 i distribuci6 geografica de J'estigobiont amffpode a 
Espanya. Es discuteix la zoogeografia de/ genere Pseudoniphargus a causa de la seva interessant distribuci6 dispersa. S'han trobat 
tres regions separades habitades per especies endemiques de Pseudoniphargus: /'area Cantabro-Pirenaica, la Cordillera Betica 
(inclos el Guadalquivir) i la part centre-oest de Portugal. 

Sembla que existeixen diferents models filogenetics i de distribuci6 en Jes zones nord i sud d 'Espanya. Una Hipotesi seria que 
Jes diferents evolucions paleogeografiques en aquestes dues arees s6n els factors principals que han causat Jes diferencies 
observades. Els procediments desenvolupats per altres biogeografs per a testificar aquestes hipotesis semblen aplicables en aquest 
cas particular. 

RESUMEN 

En las ultimas anos se dispone de muchos datos nuevos sabre la composici6n y distribuci6n geografica de/ «stygobiont 
AmphipodaJJ en Espana. 

Se discute la zoogeograffa de/ genera Pseudoniphargus a causa de su interesante distribuci6n dispersa. Se han ha/Jada tres 
regiones geograficas separadas habitadas par especies endemicas de Pseudoniphargus; /a zona Cantabro-Pirenaica, la Cordillera 
Betica (incluso el Guadalquivir) y la parte centr-oeste de Portugal. 

Parece que exiten diferentes modelos filogeneticos y de distribuci6n en las zonas norte y sur de Espana. Una hip6tesi possible 
es que las distintas evoluciones paleograficas en estas dos areas son /os factores principales causante de las diferencials 
observadas. Los procedimientos desarrol/ados por bioge6grafos para atestiguar estas hip6tesis parecen aplicab/es en este caso par­
ticular. 

SUMMARY 

Many new data about composition and geographical distribution of styobiont Amphipoda in Spain habe become available last 
years. The zoogeograhy of the genus Pseudoniphargus is discussed because of its interesting disjunct distribution. Three segregated 
regions each inhabited by endemic species of Pseudoniphargus are found: the Cantabrian-Pyrenean area, the Cordel/era Betica 
(including the Guadalquivir through) and the central-west part of Portugal. 

Different phylogenetical and distributional patterns between the species in the north and south spanish ranges seem to exist. It 
is hypothesized that distinct palaeogeographical developments in these two areas are major factors which have caused the observed 
differences. Procedures developed by vicariance biogeographers to testify these hypothesis appear to be applicable in this particular 
case. 

Introduction. 

Research on the Iberian Peninsula is carried out to testify the 
idea that several groups of subterranean fauna evolved directly 
from the marine environment into continental groundwaters. 

Some strictly subterranean living crustaceans (stygobionts) 
including the amphipod Pseudoniphargus, are regarded as poor 
dispersers, distributed mainly through their own activity. This 
means , with exception of local dispersals, that they are actually 
still living in tose regions where they have original! y been 
evolved. To explain their patterns of distribution, one has to take 
into account the historical geological events in the areas under 
consideration . 

Groundwarter crustaceans are small aquatic animals, inhabi­
tants of caves and other Karstwaters , but occuring as well in 
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biotopes related to porous aquifers, such as wells and the 
underflow of rivers . Therefore, they are not only restricted in their 
distribuions to the Karstified regions of the Iberian Peninsula. 

The Iberian peninsula consists roughly of a central table land 
which is of Palaeozoic age, surrounded by younger mostly 
monuntainous areas composed of Mesozoic and Tertiary rocks . 
Our research has been concentrated on the younger areas which 
were submerged by the sea during Mesozoic and/or Tertiary 
times (fig . 1 ). 

All together 8 genera of stygobiont amphipoda have been 
enco untered , of these 2 are endemic to the Iberian peninsula, 
including Haploginglymus Mateus & Mateus , 1958 and the 
recently discoverd Sensonator Notenboom, 1986. The other 6 
amphipod genera, Pseudoniphargus Chevreux, 1901 , Salentinella 
Ruffo, 1947, Bogidiella Hertzog, 1933, Rhipidogammarus Stock, 
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Figure 1.: Geographical distribution of the sampled localities. Open circles indicate one locality only in a 10 by 10 km UTM-square, black-dots indicate more than one 
locality situated in such a square. 

1971 Metahadzia Stock, 1977, and Niphargus Schiodte, 1849 are 
also known form outside the peninsula. In addition, a new 
monotypic taxon very similar to Pseudoniphargus, which likely 
needs sub-genus or genus recognition, has been discovered in 
the Guadalquivir drainage area. Based on our recently acquired 
collections of Iberian stygofauna a series of papers is appeared 
or will appear in which the amphipod part of this fauna is 
described (Notenboom, 1985, 1986a, 1986b; Stock & 
Notenboom, in press) 

Almost all the stygobiont amphipods found show dissimilar 
distributional ranges (Notenboom, in press), suggesting different 
evolutionary histories. This can be caused through differences in 
ecological and/or geographical properties of ancestral popula­
tions, differences in the way these animals have originally 
colonized the suberranean waters, or through another time in 
which these events happened. 

The Pseudoniphargus picture 

The genus Pseudoniphargus revals a great number of spe­
cies in Iberian groundwaters. These species have been found in 
different subterranean waters , and seem to show little ecological 
differentiantion . All the species of this genus have a very similar 
morphology, through which no correlation exists between a 
certain morphotype and the biotope inhabited by the species. 
This in contraty to , for example, the hadziid amphipods, having 
representatives with natatory third uropods inhabiting cavicular 

biotopes and with simple third uropods inhabiting porous 
biotopes . 

All species of Pseudoniphargus are not provided with 
natatory setae, and poorly armed with spines. Its morphotype 
seems to be that of an interstitial living amphipod, more than an 
amphipod living in larger subterranean waters . I suppose that the 
common ancestor of all species of Pseudoniphargus lived in 
porous aquifers, and that the morphotype did not change 
appreciably in those forms which penetrated into the larger 
subterranean waters of the Karst. 

Species of the genus Pseudoniphargus have a western 
Mediterranean-Atlantic distribuiton. One species Ps. adriaticus 
lives in marine interstitial waters on beaches in the northern 
Mediterranean region, and has the largest distributional range 
within the genus. All other species are recorded from fresh or 
oligohaline inland ground waters of northern Africa, the Iberian 
peninsula, the Balearic Islands, the Azores, Madeira and Bermu­
da; and are endemics of rather small areas. Some taxa are found 
up to rather high altitudes; 1200 to 1400 m, in Spain northern Af­
rica. 

The absence of limnic Pseudoniphargus species from several 
well explored Mediteranean islands, such as Corsica and Sardin­
ia, and from perimediterranean countries, such as France, Italy 
and Yugoslavia has been explained by some authors (Ruffo, 
1982; Stock, 1981) by competition with Niphargus which is 
abundant in these areas. Generally Pseudoniphargus species 
occur only in those inland groundwaters where Niphargus is 
lacking (an exception is a small area at the western edge of the 
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Pyrenees, spanish Basque Country, where ranges of both genera 
overlap). 

Regression Model evolution. 

The presence of Pseudoniphargus on Mediterranean and 
atlantic islands and on the Iberian peninsula and northern Africa, 
is explained by Stock (1980) , which ideas are more recently 
advocatd by Boutin and Coineau (in press), through a mode 
which is named Regression Model evolution . This is mainly 
thought because: 1. the nearest relatives of Pseudoniphargus 
are marine and not continental epigean amphipods; 2. the 
distribution of Pseudoniphargus is restricted to those areas 
which have been submerged by the Tethys sea during the Late 
Cretaceous or Tertiary 

The Regression Model explains the actual distribution of 
subterranean animals, which originated dirctly from marine 
ancestrals, through stranding of ancestral populations after the 
withdraw! of epicontinental seas. Whereupon these populations 
survived the dessicated environment by penetrating into the 
groundwater and got successively adaptated to a subterranean 
mode of live. The ancestral populations are presumed to live in 
the littoral as fossorials or in interstitia and are therefore so 
called , preadapted . ' 

This , which may be called an evolutionary hypothesis is 
postulated mainly on observations on the generic level , whereas 
distributional patterns of the species and their phylogenetic 
relationships are slightly involved. The question therefore can be 
asked if the Regression Model also gives an explantion on the 
level of subgeneric categories. 

The explanation given by the Regression Model of isolation of 
originally marine populations into continental groundwaters, may 
be called a vicariant event. This means a geographic separation 
of acontinuos biota in two or more geographic subunits. 
Vicariance biogeographers have developed methods to detect 
such events within the history of a monophyletic group. When 
the actual distribution of such a gruop is the result of vicariance, 
then a congruence between the geographic cladogram and the 
biological area cladogram may be expected . Inferring that the 
causes associated with the geographic cladogram also caused 
the sequence of vicariance seen in the phylogenetic hypothesis 
(Wiley, 1981). 

In the particular case of the Regression Model the branching 
of the geographic cladogram is based on the sequence of most 
recent regressions in the areas within the range of the 
monophyletic stygobiont group. 

T estification of the Regression Model by means of vicariance 
biogeograpghy is still impossible to apply on my Iberian data set. 
Reason for this is a not yet available satisfying phylogenetic 
hypothesis and larger precision needed of geologic and geo­
graphic data of southern Spain, an area with a very difficult and 
not yet thoroughly understood geological history. 

The problems encountered in analysing phylogenetic relation­
ships between the taxa of Pseudoniphargus are the badly known 
phylogeny of the marine groups form where Pseudoniphargus 
probably originated, through which outgroup comparisons are 
difficult to make; and the small number of characters which are 
suitalbe for such an analysis. 

Disjunct Iberian distribution of Pseudoniphargus. 

The Pseudoniphargus distribution on the Iberian peninsula is 
disjunct (fig . 2) . Three ranges are distinguished: -the 
Cantabrian-Pyrenean range in northern Spain; -the Betic­
Guadalquivir range in southern Spain ; - and the central-western 
Portugese range. This distribution coincides with the extensions 
of the Tethys sea at the Iberian peninsula during the Late 

Creataceous or Tertiary. For palaeogeographic data see Plaziat 
(1981) and Dercourt e.a. (1985) . 

Each of the three disjunct regions are inhabited by a rather 
large number of strictly endemic species . It may be wondered if 
the species of these areas belong to the same monophyletic 
gruops? In that case these groups should be characterized by a 
single or a set of apomorphous characters. Such characters no!, 
have been found . Nevertheless, a number of characters can be 
assign which occur more in one of the disjunct ranges than in 
the others. 

Some characters, which can be considered as apomophies, 
the strongly elongated male uropod 3, the elongated basis of 
pereiopods 5 to 7, and the short coxal plates are in combination 
only found in several species from southern Spain and not in any 
other species of Pseudoniphargus. This means the presence of 
more derived species of Pseudoniphargus in the southern Iberian 
range. Whereas the species in the northern range are possess­
ing more plesiomorphies. 

In the Cantabrian-Pyrenean range 13 different taxa are distin­
guished (Notenboom, 1986). These are never found cooccuring 
in the same habitat, and their ranges are more or less separate. 
In general neighbouring species are morphologically more similar 
than to other species. The only exception on this is Ps. 
unisexualis Stock, 1980 which is known from one locality only in 
the centre of the range of Ps. vasconiensis Notenboom, 1986. 

The distributional pattern of Pseudoniphargus in southern 
Spain is much more complicated than in the north (Notenboom, 
in prep.): -more different forms have been recognized, altogeth­
er 19; -the distinguished taxa are morpthologically more diversi­
fied ; -at two localities co-occuring species have been found , 
while several other species have ranges lying within the range of 
another species; -species morphologically more similar are fre­
quently found to be distributed remote from each other. 

The differences of distributional and phylogenetical patterns 
of Pseudoniphargus in north and south Spain appear to be 
caused by the differences in historical development of these two 
areas. The palaeogeographic history of northern Spain is fairly 
well understood. Recently Plaziat (1981) gave a clear synopsis. 
Since the end of the Eocene the whole area became definitely 
above sea level. In the preceding period the area succescively 
emerged starting in the west at the end of the Cretaceous, while 
the Basque provinces near the edge of the Pyrenees were the 
last area which became continental. An important geological 
event in the beginning of the Tertiary and which has affected the 
whole region is the collision of the Iberian microplate against the 
European plate, and the rising of the Pyrenees related to that 
event. The present topography is for the greater part a result of 
erosion processes and neotectonic movements. 

In Northern Spain neighbouring species are morphogically 
more similar than to more remotely distributed species. This 
seems to be in agreement with the geological history and the 
idea 
of stranding. The different ranges of actual living species of 
Pseudoniphargus succesively became above the sea starting in 
the west and ending in the east . A phylogenetic analysis is 
necesary to prove this impression , phylogenetically older taxa 
are expected in the western part of the Cantabrian Mountains 
while more derived taxa are expected in the Basque provinc­
es. 

The tertiary history of the south Spanish Betic ranges .is much 
more complicated and unfortunately geologists are still unable to 
outline its palaeogeography. Nevertheless, some facts are worth­
while to put forward. 
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- The structure of the Belie ranges result essentially from 
large scale overthrusting , related to movements of African 
plate fragments . 

- Important transgressions have occured into several post­
orogenic basins within the mountain ridge at the end of the 
Miocene. 
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Figure 2. The disjunct distribution of the genus Pseudoniphargus on the lberian 'Peninsula. 

- In the Pliocene the basin of the Guadalquivir has been 
influenced by an important transgression, while remaining 
Iberian areas except some small coastal Mediterranean 
basins were under permanent continental influence. 

These palaeo-historical elements of southern Spain are proba­
bly reflected in the genus Pseudoniphargus by their more 
complex distributional patterns, and the occurence of a group of 
more derived species. Moreover, it probably resulted in the 
presence of some endemic stygobiont crustaceans, such as 
Thermosbeanacea and the amphipod Metahadzia (Notenboom. 
unpublished data) with clear marine affinities, in the basin of the 
Guadalquivir which could have colonized that area from marine 
ancestral groups of Pliocene age. 

Discussion 

The distributional patterns of Iberian stygobiont anphipoda of 
taxonomic categories above the species level demonstrate re­
flections of the geological history. This is showed by the genus 
Pseudoniphargus in this paper but has also been found in other 
stygobiont amphipods. 

A biogeographic or evolutionary model explaining such distri­
butions is the Regression Model which is based on vicariance, 
assuming no active colonisation from the marine environment 
into coastal groundwaters but a passive stranding . Contempory 
animals which should have evolved according to this model only 
can be detected when they are poor dispersers. The high 
endemism of Pseudoniphargus species seems to be a result of 
their, low dispersal properties. 
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The question arose if the Regression Model also can explain 
the geographic arrangement of single species, or that active 
movements and ecological differentiation are of greater influence 
on the local distributions. A phylogenetic analysis and the 
construction of geographic cladograms offer posibilities advocat­
ed by vicariance zoogeographers to solve these questions. 

Up to now this approach has been hampered by: -the poorly 
understood phylogenies of marine amphipod groups from which 
the stygobionts arose (I am thinking in particular to the Meletid­
Gammarid facies). -the probable high level of convergencies 
within the Amphipoda, -and the difficulties in reconstructing the 
palaeogeography of smaller areas because of the greater preci­
sion of geological data needed. 
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Prehistoric human footprints in the romania's caves 

/osif Viehmann 

RESUM 

Aquest article presenta l'inventari de petjades humanes prehistoriques de quinze coves europees. S'han descrit /es petjades 
trobades en dues coves a Romania i tambe la forma com preliminariament varen ser datades: 18.000 i 80.000 anys respectiva­
ment. 

RESUMEN 

Este artfcu/o presenta el inventario de hue/las de pisadas humanas prehist6ricas de quince cuevas europeas. 
Se han descrito las hue/las encontradas en dos cuevas en Rumania asf coma la forma en que preliminarmente fueron fechadas: 

18.000 y 80.000 afios respectivamente. 

SUMMARY 

The paper presents the inventory of prehistoric human footprints in 15 European caves. Such footprints found in two caves in 
Romania are described as well as the manner in which thery have been preliminarily dated: 18,000 and respectively 80,000 years. 

The most ancient footprints have been discovered at Laeloti 
in Oldwai Valley (Tanzania) by MARY D. LEAKEY. They are 
printed in the volcanic ashes and are estimated, by means of 
potassium-argon radioactive test , to be 3,600,000 years old 
(Pliocene). At the present time the ash stratum bearing the 
footprints is covered by a soil - vegetation bed as thick as 22 m. 
The footprints have been left by two individuals (LEAKEY 1979), 
different in size and weight , walking in «Indian file» on a 23 m 
long path . The short man's footprints are 185 mm long , the other 
one 's 215 mm. The distance between two steps is respectively 
387 and 472 mm . Considering the gate, the particular fashion in 
which the footprints have been stamped and the biometrical 
measurements two individuals had a bipedal walk. and Dr. 
DONALD C. JOHNSON (Etiopia) identified them as australopithe­
cines. Judging by the size of the foot and the fact that it 
represents one fifteenth of the body height , the average height 
of these two individuals could reach 1 .40 m. 

Other plantar footprints belonging to prehistoric men and 
discovered outside the caves are those found on travertine 
deposits at Vertesszolos (Hungary). These ones are sensibly 
more recent , namely pertaining to pre-Neanderthal man (Pleisto­
cene) (BARTA 1979). 
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Nevertheless, the majority of the Pleistocene (Paleolithic) 
footprints belong to the caves. According to the literature (to the 
best of our knowledge) , such footprints have been discovered in 
15 caves, as follows : 

1. Tue d 'Audoubert (Cap Blanc, Ariege) France; 
2. Cabrerets, or Peche-Merle (Lot) France; footprints left by a 

woman and a child ; 
3. Montespan (Haute-Garonne) France, discovered by N. 

CASTER ET; 
4. Niaux, also called Turo, or de la Calbiere (Tarascon, 

Ariege) France. Abbe H. BREUIL discovered the footprints on 
calcified clay (BAURES 1958). They had been left by a short man 
(1.40 - 1.60 m in height) and the petroglyphs at Niaux are 
estimated to be Magdalenian (about 18,000 years old) . 

5. Aldene, also called Fauzan, Minerve or Grotte de la 
Coquille (Haut Minervois, Herault) France. In this site a round-trip 
path made by five individuals has been found . The human 
footprints are mixed with those of cave hyena and its 
coprolites. 

6. Trois freres (Ariege) France; 
7. Bedeilhac (France); 



8. Tana della Bassua (Savona) Italy, containing footprints of 
Neanderthal men; 

9. Tero Amata (Italy); 
10. Sorciere (Strega), at Toirano (Liguria) Italy. The footprints 

have been discovered in 1950; they are concreted in clay and 
belong to Neanderthal men estimated to have lived 70,000 years 
ago TRIMMEL 1968); 

11 . Ojo Guareria (Burgos) Spain ; 
12. Le Portel (Ariege) France, where the footprints are cov­

ered by concretions and associated with Aurignacian grafic art 
work (ABEL 1935); 

13. Muierii (Baia de Fier) Romania. N. PLOPSOR discovered 
the footprints in this site but , unfortunately, before their complete 
valuation , they have been destroyed by the cave visitors 
(MUSCAN 1974); 

14. Ciurului lzbuc (Padurea Craiului Mountains) Romania. In 
this cave the footprints have been discovered by I. VIEHMANN, 
in cooperation with T. RUSU, GH. RACOVITA and V. GRACIUN, 
from «Emil Racovita Speological Institute, Cluj . 

15. Ghetarul de la VTrtop (Bihor Mountains) Romania. The 
discovery has been made by I. VIEHMANN, I. BUCUR (a geology 
student) and I. SZEKEL Y-RACOVITAN (an engineering-school 
student) in 197 4, during the exploration of the cave organized by 
«E. Racovita» Speological Student Club, Cluj-Napoca. The foot­
prints are concreted. 

The author of this paper cautions against possible synonymic 
denominations of the caves. 

The caves are also important for the fossils of 
archanthropoids and pre-Neanderthals they possess. Thus, in 
Northern China, at 50 km from Peking , Sinanthropus pekinensis 
has been discovered in Chon-Kou-Tien Cave, in 1921 . Later on, 
in 1933, H. BREUIL established that he had lived in early 
Pleistocene, had used stone and bone tools and had known the 
fire . In South Africa (CHALINE 1972) 60 skeletons belonging to 
australopithecines have been found in Swartkrans . Cave. 

In Romania, the fossils of prehistoric man have been found 
inside and outside the caves, as follows : 

a). the skull in Cioclovina Cave (Hunedoara); 
o). the skull in Muierii Cave (Baia de Fier), older than the 

previous one, estimated to be 29,000 years old, according to the 
C14 test; 

c). the fossils at Schela Cladovei (Turnu-Severin), considered 
to be epipaleolithic; 

d). the discoveries at Va/ea Jui Graunceanu (Bugiule§ti), 
which prove to precede the early Pa/eolithic and represent «the 
first station of the australopithecines in Europe>>, L. VERTES, J. 
BARTA, K. VALOCH, R. DARTT consider. (0. NICOLAESCU­
PLOPSOR 1970). 

Concerning the significance of the footprints found in caves, 
L. PALES, CL. CHIPPAUX and H. PINEAU (1960) state that they 
are «the unique living and involuntary (thus natural) document 
which reveal the activity of fossil human species». Such traces 
are taken in consideration by the sedimentary geology. D. 
RADULESCU and N. ANASTASIU (1979) call «biog/yphs» these 
modifications of the relief (footprints, crawling traces etc.). Some 
of the caves mentionned above excel in displaying and conserv­
ing the footprints. In A/dime Cave (CATHALA 1953) a gallery 
contains a 20 m long accumulation of footprints, prints of knees 
and hands, all belonging to man. They are associated with claw 
scratches, prints of paws and «resting quarters» (VIEHMANN 
1970) of the cave bear. H. BREVIL estimated that the wall 
drawings at A/dime belonged to the Aurignacian epoch (25,000 
years ago). The footprints are impressed on the cave floor, a 
lightly hardened clay. They belong to adults (males and females), 
as well as to children. The size of the footprints is variable 180, 
200, 230, 245 and 250 mm Jong and 30-40 mm deep. The bear 
nooks in this cave are among the finest ever discovered. They 
reach 2.50 m in diameter and 60 cm in depth. In Romania such 

nooks have been found for the first time in Peretele Dirminii Cave 
(Albac Valley, Apuseni Mountains) (VIEHMANN 1973). 

The discovery in Ciurului lzbuc Cave has been made in 
November 11 , 1965 (VIEHMANN 1970). The cave is located in the 
karstic plateau of Runcuri, in Padurea Craiului Mountains. The 
«Footsteps ' Room» is hidden at over 500 m from the actual 
entrance. The Paleolithic men could have had access through 
another entrance (clogged up nowadays) at only 50 m from the 
room. A layer of tel/uric dust, as thick as 1.5 mm, cover 
«Footsteps ' Room» 's argilaceous floor. The dust conceals both 
human and bear footprints. The analyses made by Prof. E. 
STOICOVICI from the Laboratory of Mineralogy of the University 
of Cluj pointed out that the dust contains a volcanic detritus that 
could have been brought in the cave by means of an ante­
Pliocene paleohydrographic system, or more likely, carried by the 
air. This sediment could not originate from the neighboring area, 
in which the volcanic rocks are absent. The powder remouved 
from a human footprint and from a cave bear's footprint situated 
at 14 cm one of the other have been comparatively analysed and 
revealed a difference of only 0.6 % in composition, which practi­
cally means that both types of footprints had been covered by 
the same deposition . 

The footprints belong to three people: a man, a woman and a 
child. They are chaotically scattered and mixed with footprints of 
Ursus spelaeus. This species of bear appeared in Mousterian 
(50,000 years ago) and persisted until the Magdalenian (15,000 
years before the present (AL/MEN 1965). In Romania, Ursus 
spelaeus was the most spread of the Ursidae, beginning with the 
Riss-Wurm glaciation (BOMB/TA 1954). In Ciurului lzbuc Cave 
there are about 400 human footprints (the larger number found in 
a single site), out of which 230 have been marked (C. Rl$CUTJA 
and I. Rl$CUTJA 1970), and 188 have been statistically surveyed. 
The footprints are both static and dinamic, but because of their 
dissemination it was impossible to determine the intention of the 
Paleolithic visitors. The woman 's and the child 's footprints are 
more primitive, i.e. short, massive (wide) and little excavated. 
They clearly show the toes fanned out, fact which attest a light 
adduction of the big toe (hallux). Similar small-sized Paleolithic 
populations have been discovered, through their footprints, in 
the caves Tue d 'Audoubert, Cabrerets, Montespan and Niaux in 
France. In A/dime Cave besides the type of footprint described 
above, different footprints have been found, belonging to a man 
having a longer, slim foot, with a pronounced concavity. This 
Aurignacian footprint is very similar to the footprint of the man in 
Ciurului lzbuc Cave. 

The man in Ciurului lzbuc Cave (C. Rl$CUTJA , I. Rl$CUTJA 
1970) has been estimated to be a Homo sapiens fossilis belong­
ing to the Solutrean age, presenting Cro-Magnon and partially 
Neanderthal characteristics. 

The discovery in Ghetarul de la VTrtop Cave, on the left bank 
of GTrda Seaca Valley, in the neighborhood of the village Casa de 
Piatra (Apuseni Mountains) occured in Mai 1974: I. VIEHMANN, I. 
BUCUR and I. SZEKELY-RACOVl[AN entered the first room of 
the cave, in which a great number of ice stalagmites develop 
during winter and spring. They went forward through the iron 
gate and the crawling way leading to «Sala Minunata» (The 
Wonderful Room), discoverd in 1955 by M. BLEAHU and J. 
BORDEA. In the first part of the new area, an upward turn-off, 
blocked by a lake, has been observed. After the crossing of the 
lake, they climbed a wet stalagmitic drain, partially formed by 
montmilch . The end of the climb was obstructed by a fairly 
massive barrier of stalagmitic columns. After breaking the stalag­
mites, their advance ended in a final room, whose floor present­
ed a somewhat elevated area, almost 3 m long and about 1 m 
wide. On the horizontal portion of that «saddle», three human 
footprints have been discovered: one partially preserved (the 
heel), another one three-quarter preserved and a complete 
footprint. The footprints were impresed in montmilch, completely 
solidified at the time of the discovery. Within the footprint stood 
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a beginning of a stalagmite, grown 22 mm up from the ground 
and 5 fragments of «macaroni>> stalagtites, stuck by concretion. 
The «Vfrtop Man»'s footprint is 223 mm long and 111 mm wide, 
which could correspond to a 1.56 m height. 

The age of the footprint in Ghefarul de la Vfrtop Cave is 
proved by the following considerations: 

1.0 The footprint is massive, very primitive in characteristics: 
it is short, wide and even, the concavity is almost completely 
absent. The distance between the big toe (hallux) and the o ther 
«fanned out» toes clearly indicates its pronounced adduction. 

2. 0 The site of discovery is obstructed and inaccessible; a 
barrier of stalagmitic columns blocked any linking passage from 
the rest of the cave to tne footprints gallery The footprints could 
have been impressed only when the floor was composed by soft 
montmilch. It has been resolidified through a slow process of 
recrystallisation. At the bottom end of this room there is an earth 
drain from outside: in this spot another entrance of the cave, 
later on collapsed, could have existed. 

In the caves at CHE/LI'! TURZ/1 (TURDA) the Romanian 
archeologist N. VLASA discovered a settlement and remains of a 
human skeleton, both pertaining to Mousterian. 

Therefore we consider the footprints of the «Vfrtop Man», in 
Ghefarul de la Vfrtop Cave, at Casa de Piatra, could possibly be 
pre-Neanderthal (Lower Paleolithic) with an Acheulian 
archaeo/ogic age of about 80.000 years. The whole footprint of 
«Vfrtop Man» has been removed together with stalagmitic floor in 
which it was impressed and is conserved in the collection of 
«Emil Racovi/a» Speo/ogica/ Institute in Cluj Napoca, registered 
as a very valuable relic in the National Patrimony list. 

In order to stress the great importance of studying such 
vestiges of the prehistoric man 's life, we conclude with a 
quatation from MIRCEA EL/ADE (1939) -«Romania has no Middle 
Ages, but its prehistory was equal, if not superior, to the 
foremost peoples of Europe». 
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Traces of the cave bear's life 

Ursus spelaeus, RosenmUller and Heinroth , 1794, was the 
most wide-spread representative of the Ursidae in the glacial 
Quaternary; he survived from the Holsteinian interglacial (Mindel­
Riss) , until the end of the Wurm glaciation . (B . KURTEN, 
1958). 

Usus spelaeus and Ursus arctos coexisted , at least in the 
second part of the Glacial ; they descend from a common 
ancestor: the Pliocene Ursus etruscus, Cuvier. Ursus spelaeus 
arose before Ursus arctos and vanished during the retreat of the 
glaciations, and was supplanted by the latter. The bear, living in 
the Pliocene subropical climate, underwent the amazing adapta­
tion to the cold Glacial Quaternary. This process was actually 
irreversible ; tl'lus , when the temperate climate returned at the 
end of the Wurm glaciation , the species died out. According to 
K. LINDER (1941 ), Ursus arctos and Ursus spe/aeus descend 
from the Pliocene Ursus arvensis, while Ursus etruscus, a 
smaller-sized variety, lived at the same time. Ursus arvensis gave 

I. Viehmann 

birth to Ursus deningeri in the inferior Pleistocene, which finally 
led to Ursus spelaeus in the superior Pleistocene. This hypothe­
sis is ammended by F. KOBY (1953), who considers Ursus 
spe/aeus and Ursus arctos the descendants of Ursus etruscus, 
while Ursus deningeri has very seldom been found in caves. 
Ursus spe/aeus is characteristic of the Mousterian until the end 
of the Solutrean, but did not survive in the Magdalenian (T. 
JURCSAK and colab ., 1981 ). However, the pollinic analyses 
carried out by W. LUDI in Saint-Brais Cave, in Switzerland, 
pointed out that Ursus spelaeus lived in the Magdalenian as well. 

Referring to his area of distribution, Ursus spelaeus populat­
ed the European caves, from Britain to Caucasus, Iberia, North­
ern Africa , Indochina, Birmania and Jawa. In 1935 W.C. PEI 
discovered the remains of the cave bear in Hsingans Cave, in 
Southern China. In Baia de Fier Cave the bear belongs to the late 
Mousterian and to the Aurignacian (G. BOMBITA, 1954). The 
cave bear occurrence in Romania and his characteristics have 
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been comprehensively studied by M. MOTTL (1933), I. 
SIMIONESCU (1942), C. RA.DULESCU and P. SAMSON (1959), E. 
TERZEA (1966, 1969 and 1978), I. VIEHMANN (1973) and T. 
JURCSAK and colab. (1981). Studies on skulls have been made 
by I. SIMIONESCU in 1942 and G. BOMBITA (1954). In Pe~tera 
Ur~ilor [Bear 's Cave] at Chi~cau five paleontologic excavations 
have been carried out at a depth of 170 cm and 1660 bones 
belonging to Ursus spelaeus studied, out of which 99 skulls and 
107 femurs . 

Regarding the cave bear's paleobiology, F. KOBY (1953) 
considers that only a few individuals lived in a specific cave. The 
bears were compelled to a community life in the cave. «No 
organism prefers an isolated life, even a splendid one.» (K . 
EHRENBERG, 1952). The cave bears walked and digged more 
than Ursus arctos. They looked like the Noth American Grizzly 
bear, reaching a heigth of 2.5 m in standing positions. They 
attacked the man only in self-defense . Their excessive worn 
mollars reveal a vegetal nutrition, chiefly buds, roots and fruits. 
The cave bear is easy to differentiate from the brown bear. Their 
maximum life expectancy ranges from 15 to 20 years. 

The cave bear's extintion in the Wurm fauna is as strange as 
his troglophile character . There is a collection of explicative 
hypothesis and the perspective of choosing a valid one in the 
future . Some of them are the following : natural disasters which 
blocked the bears in the caves, disproportion in sex ratio, 
congenital degenerateness, lack of adaptability to the climate 
changes, demografic explosion, extintion due to man 's competi­
tion, diseases, lack of fight for existence, diminution of the 
intraspecific variability etc. 

The traces of the cave bear's life. They are extremely 
important due to the large number of informations concerning 
the paleobiology of this animal. The relatively limited area in 
which these traces are inscribed - the cave- facilitate their 
observation and their counting . These traces, in number of 21 in 
our paper, are also called «activity traces» (T. RUSU and GH. 
RACOVIT A, 1981 ), «physiological traces» (T. JURCSAK, 1981 ), 
«habitat traces» (J.M. BARTHE, 1984) and «bioglyphs» (D. 
RADULESCU and N. ANASTASIU , 1979). The traces of the bear's 
life in Romania's caves have been for the first time described by 
I. VIEHMANN (1973). 

We have classified the traces of the cave bear's life in three 
groups, as follows: 

I. Traces of motion 

1 .0 Plantar footprints of the cave bear. The bears are 
plantigrades and, considering the shape of the footprints visible 
on the cave ground (e.g. in Haspia Cave, discovered in 1977 by 
J.P. BESSON at Aussurucq) , they had an «in varus» walk. In 
Pe~tera Ur~ilor two full footprints (static) have been observed 
and four traces of the front side of the paw (dinamic footprint) . N. 
CASTERET discovered all the four footprints of the same individ­
ual in Peneblanque Cave, Haute Garonne (F. TROMBE, 1952). 
Until 1952, 17 caves were known, in France alone, to preserve 
such traces of the cave bear's life. The comprehensive study of 
these footprints , with respect to the ground consistency, can 
give informations about the rhythm and the kind of mouvement 
adopted by the cave bear (K. EHRENBERG, 1952). 

2.° Clay balls. N. CASTERET han described in the Aldine 
Cave (Herault) a kind of «clay balls» produced by the bear during 
a descending motion. 

3.0 Ergometric steps of passage. We discovered in 1979 in 
Pe~tera Ur~ilor, in the scientific reserve area on the inferior level , 
such steps produced by treading the ground in the same spots, 
in a downward and narrow incline. The narrowness forced the 
bear to a two-paws walk, fact which explains the formation of 
these «steps of passage». 

4.° Claw scratches on the cave floor. They are usually 

associated with the plantar footprints, but at other times they 
appear alone and distinctively marked -four or five linelike cuts 
on the cave floor. We have met such samples in the caves : 
Ciurului lzbuc (Padurea Craiului Mountains), Pe~tera Ur~ilor at 
Chi~cau and Magura (Bihor Mountains) . 

5.° Claw scratches on the cave walls. These are items more 
frequently observed . The claw scratches specific to the cave 
bear are well preserved if inscribed on stalagmitic formations , or 
on clay walls. They are in groups of three, and mainly four or five . 
The scratches of Ursus spelaeus are less deep, but wider than 
those made by Ursus arctos. The design of the scratches (F. 
KOBY, 1953) could represent a property «coat of arms» for a 
particular spot used by a bear. In Peche Merle Cave these 
scratches are associated with the prehistoric petroglyphs. 

6.° Coasting traces, toboggans. These are voluntary slidings 
of the cave bear. The first such traces have been inspected by 
count BEGOUEN in Tue d 'Audoubert Cave in France (F. 
TROMBE, 1952). A true bear toboggan has been described in 
this cave. 

7.° Fur traces. They have been surveyed by N. CASTERET 
(1964) in Aldine Cave. In the same site, traces of grease, 
characteristic to the bear fur have been discovered. In Magura 
Cave (Sighi~tel Valley in Bihor Mountains), a clay slope has been 
discovered (I. VIEHMANN, 1973), on which the bear, in a 2 m 
involuntary slide, clearly printed the fur pattern. 

8. 0 Polished surfaces by rubbing - «Barenschlifh>. These 
traces can be found on collapsed blocks, stalagmites and on the 
cave walls . They are usually located at the normal height of the 
bear walk (40-150 cm). The first report on such traces (F. KOBY, 
1953) has been made at the beginning of the last century by 
NOGGERATH, corroborated in 1821 by the paleontologist 
GOLDFUSS and in 1936 by BOUE. The bear could produce such 
polished surfaces by rubbing with his body or his paws. The 
polishing is sometimes so close to a true mirror, that BACHER 
elaborated the fantastic hypothesis according to which , in 
Drachenloch Cave the polishing would have been produced by 
cultic touches and kisse of the paleolitic men! (F. KOBY, 1954). 
Rubbing the walls, the bear was able to orientate himself in the 
cave. In Saint-Brais Cave (Switzerland) the polished areas have 
been covered by a layer of calcite . In Meziad Cave (Bihor 
Mountains), such calcite crusts have been stripped off and 
anlysed by means of spectrometer (VARIAN AMP-4) at the 
Institute for Atomic Phisics in Cluj-Napoca. The spectres of 
organic compounds of amonia, amides, N and NH3OH, all 
belonging to the cave bear's fur, have been evidenced. The first 
report on a «Barenschliff» in Romania is due to 0 . ABEL in 1935, 
in connection with Lucia Cave in the neighborhood of CTmpeni 
(Apuseni Mountains) . Other caves are well known for their 
polished areas: Peretele DTrninii (Albac Valley , Apuseni Moun­
tains) , Pe~tera Ur~ilor, Ciurului lzbuc and lgrita (Padurea Craiului 
Mountains) . 

9.0 Holes and diggings in order to clear an obstruction and/or 
to advance. The first such traces were discovered by us in 1949 
in Pojarul Politei Cave in Bihor Mountains (I. VIEHMANN, 1973). 
The bear dug an opening at the bottom of the wall , linking the 
Crystal Room to the room below, called «the Bear Hole». Behind 
the excavation, the dislocated material is pilled up in a pyramid . 
We discovered another case in Ciurului lzbuc Cave in Padures 
Craiului Mountains (I. VIEHMANN, GH. RACOVITA and C. 
Rl$CUTIA, 1970). There, the bear dug in the clay wall at the end 
of a terminal gallery, making two attempts, at 45 and 60 cm 
above the ground; again , he gathered the clay remouved by his 
front paws in a pile 21 cm tall . This time the digging prouved 
worthless : the gallery remained obstructed . 

10.0 Digging balls. In both cases mentionned above, the bear 
gathered the material remouved in a pile consisting in balls, 2-7 
cm in diameter. The pyramid-shaped pile in Ciurului lzbuc Cave 
is formed of about 160 such balls , some of them presenting very 
clearly the marks of the claws . Balls of similar shape have been 
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found in different sites (A. DROPA, 1957; J. CHARRIER, 1960), 
but their origin was attributed to some hydric processes. 

II. Vestiges of bones and skeletons 

11 .0 Bones deposits, accumula tions and cemeteries. Con­
cerning the quantity of bear bones that a cave could contain , it is 
interesting to remind BADIN 's classification («Grotte e caverne», 
1876). Among his six types of caves, one is «caverne ossifere» 
(bones deposits caves) . The bone_s deposits shouldn 't be attrib­
uted to a large bear population . On the contrary , a few isolated 
individuals populating permanently a particular cave are suffi­
cient to explain the large bones accumulations we discover in 
our days. It is inaccurate to believe that the bones are to be 
found at a great distance from the cave entrance, fact which 
would mean a deep penetration in the cave. The bear knew 
other ways of access , closer to the bones deposits, very likely 
collapsed or filled up thereafter . C. BOMBITA (1954) calls these 
deposits «cemeteries». HEUMANN made the first report on such 
bones deposits in caves , in 1716 (8. HORVATH, 1916). The 
bones are always scattered and chaotically mixed, ussually 
stocked in particular areas of the cave. The great majority of the 
bones deposits are considered to date back to the periods 
between the great drammatic changes in climate: early Wurm 
(WUrm I), Gottwieger interstadial (warm) and main Wurm (WUrm 
II) . The age of these bones has been determined by means of 
radioactive carbon . Thus, in Salzofenhohle <;:ave,' in Austria, the 
deposits are 34.000, and in lstallosko-BUkk in Hungary, 30.670 
years old . In Romania, among the caves known for their bones 
deposits of cave bear, there are the following : Pestera Muierii 
(Baia de Fier) , Meziad , lgrita, Onceasa (Bihor Mountains), Pe~tera 
Ur~ilor, Ciurului lzbuc and Magura. Not yet completely explained 
is how have these deposits been formed , why particular areas of 
the cave have been chosen and why are the bones so 
chaotically mixed . 

12.0 Bones breccias. H. TRIMMEL (1968) was the first to draw 
the attention upon this fossile conglomerate, cemented through 
concretion . 

13.0 Skeletons in anatomic connection. We haven 't found in 
the literature any report of a complete skeleton of Ursus 
spelaeus in anatomic connection, discovered in situ , except the 
case we describe below. In Pe$tera Ur$ilor, at Chi$C8.u, in the 
scientific reserve area, on one of the terraces of the right bank of 
the· underground river, there is in situ the whole skeleton in 
anatomic connection of a cave bear. The worst preserved part is 
the skull. In the same area of the cave there is also the classic 
deposit of bear bones, i.e. mixed and scattered. However, small 
groups of bones could be found in anatomic connection. Thus, L. 
TOMBALE and L. DOR (1958) have found in anatomic connec­
tion. Thus, L. TOMBALE and L. DOR 1958 have found in Esneux 
Cave (Belgium) a few metacarpals and a couple cubitus - radius 
in anatomic connection. The difficulty of discovering skeletons in 
anatomic connection has been stated as follows : «Exceptional 
circonstances are to be fulfilled in order to pick out a complete 
skeleton. It is doubtful that somebody can have the chance to 
find all the almost 200 bones of one individuah>. (F. KOBY, 1953). 

14.0 Pathological bones. T JURCSAK and co/ab. (1981) 
mentionned a number of bone diseases the bear would have 
suffered during his life and which could be traced by the 
pathological aspect of the bones. osteomyelitis, ankylosed 
vertebras, os teoporosis, arthrosis, periostitis, spondylitis and 
exostosis. In his turn, K. EHRENBERG (1952) added: 
pachyostosis and osteosclerosis. All these pathological data help 
the description of the cave bear 's paleobiology. 

15.0 Phosphated soil. The hundreds of tons of cave bear 
bones have normally been mineralized, mineralizing in their turn 
the cave ground, producing the so-called «phosphated soil>,. The 
commercial explitation of this soil as fertilizer made the reputa -

tion of Mixnitz Cave in Austria. Such a phosphated soil has a 
concentration of 55.26 % Ca:f PO,J;!n the deposit at lgrifa Cave 
(Padurea Craiului Mountains). In Cioclovina Cave (Hafeg Basin) 
the phosphatization has been enriched by bat guano, giving a 
clay soil, in vivid colours and rich in phosphates. It is deemed 
that the deposit of this site had contained al least 15.000 m3, 
exploited and used as a fertilizer after the World War I. 

16.0 Phosphatic concretions. Also called «noix phosphatees" 
(F. KOBY, 1953), they are to be found in the phosphated soil. 
Pieces of rock could be turned in concretions, having a limestone 
core surrounded by concentric layers of tribasic and bibasic 
phosphate. 

Ill. Traces of surviving processes 

17.0 Traces of fightings, wounds, broken bones. It is believed 
that the cave bear males fought against each other for the 
conquest of the females, whom they outnumbered. The studies 
of 0 . ABEL (1935) have already staded cases of broken os penis, 
in order to force the opponent out of competition , it is 
deemed. 

18.0 Traces of claw sharpening, discovered by N. CASTERET 
in Tourtouse Cave (Ariege). They consist in scratches on the 
rocks , in all dirctions and of small depth (F. TROMBE, 1952). In 
the Romanian endokarst they have been noticed in Peretele 
Dirminii Cave (Albac Valley, Apuseni Mountains). 

19.0 Dens, nooks, also called «nests». In Romania, the first 
such nooks have been discovered in 1963 (I. VIEHMANN, 1973), 
then described in Ciurului lzbuc Cave and Pe~tera Ur~lor. They 
are wide holes, up to 180 cm in diameter and having a maximum 
depth of 60 cm , used for sleeping. Over 100 such nooks are 
visible in Pe~tera Ur~ilor at Chi~cau. Sometimes the edges of the 
holes show the traces of claws or fur hair. 0 . ABEL (1935) gave 
the first account of these traces of the cave bear's life. They 
could be «double» or «group nooks» (T. JURCSAK and colab,. 
1981). 

20.0 Gestation holes. T. JUSCSAK and colab. (1981) argue 
that they surveyd in Pe~tera Ur~ilor 14 very deep nooks, up to 
200 cm in diameter, believed to serve for gestation . 

21 .° Coprolites. Their description is due to 0 . ABEL (1935) , 
who thinks they have been preserved mostly in the drier caves. 
In Drachenhohle (Mixnitz) Cave they have been found buried in 
cheiropterite (mineralized guano). The hiena coprolites have 
been better preserved , since this animal fed on bones , N. 
CASTERET (1964) considers . 

In our 1973 paper (I. VIEHMANN) we gave the description of 
eight traces of the cave bear's life, while in this paper we report 
a number of 21 such traces. The purpose of the studies 
dedicated to these traces is to clarify the questions concerning 
the cave bear's paleobiology. 
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25 year application of analogous calculator-clinometre in yugoslav caving 

Calculation of the ground plan and vertical compound (depth) 
in speleological objects by slope measuring belongs to the most 
demanding operations of cave plan drawing. 

Though we are presumably familiar with trigonometric func­
tions of sine and cosine, it seems almost inevitable to avoid 
errors of calculation and to bring out a precise cave plan. 

In those early days of caving , when pocket calculator did not 
exist, two speleologists from Zagreb, Vlado Bozic and lvica 
Posaric, managed to construct during the 1960-61 a very simple 
device for slope measuring, to avoid difficulties of calculation in 
the cave and to get horizontal and vertical measures easily read. 
The construction and application of this clinometre were pub­
lished in the first speleological manual edited in Yugoslavia, «The 
Essentials of Speleology» (editor: Comission for speleology at the 
Mountaineering Association of Croatia, 1961 ). The manual was 
presented to the participants of the First Yugoslav Course of 
Caving , as a reference book, in the 1961 . The working principle 
and construction of the clinometre were developed from the 
Hall 's siliding clinometre, with added measure ruler (chart) and 
graduated pendulum to provide direct reading on the analogue 
triangles principle. The instrument thus functioned as an analo­
gous calculator. The original model was hand-made in wood etc. 
(still in use). 

Due to its simple handling and measuring precision it has 
been continously in use for already 25 years, is spite of the 
contemporary precise optical instruments. The predominant ad-

14608 

Jura} Posaric 

vantage of the clinometre is that it eliminates all further calcula­
tion. The international speleological literature has not registered 
application of any similar instrument used in caving, what might 
suggest that speleologists in all over the world prefer to calcu­
late. 

The intention of this insight is to present to the participants of 
The International Congress of Speleology the improved model of 
clinometre, with rememberance to the 25 year efficient use of its 
original. 

The improved model is identical in working principle to its 
original, while the improved measuring precision is equal to that 
of optical instruments, due to an advantageous optical viewfinder 
without parallax and perfectly visible in caving conditions. The 
pendulum is supplied by a lock to provide optional reading of 
measured values and their changes, while the materials used 
assure easy cleaning and realible function of the instrument in 
mud and water. Its simplicity in construction eliminates possibility 
of errors and enables quick and complete dismantling of units 
when cleaning is necessary. 

In the end, we would like to point out that alongside the 
world-known school of cartoons there is another equally signifi­
cant school of cave plan drawing in Zagreb. This school has 
obtained good results in cave morphology showed in the plans, 
due to the fact that they are made on the spot. 

And all this has been possible owing to our «honourable» 
25-years old analogous clinometre. 

Sobre el perfil fisiologic les carregues de treball en espeleologia 

RESUM 

Manet Ba/cells i Diaz 
Joan Antoni Prat i Subirana 
lgnasi Yzaguirre i Maura 

Es presenten en la comunicaci6 uns primers resultats def treball que s 'esta duent a terme amb 18 espeleolegs per a determinar 
quines s6n !es caracterfstiques dels practicants de l 'espeleo/ogia en el nostre medi merces a una valoraci6 funcional i estudi def perfi/ 
fisiologic, en primer terme al laboratori i en seg6n terme a una prova especffica de camp. 

S'observen unes so/·/icitacions similars a !es constatades a nivell def alpinisme en general, es a dir una relaci6 de 9 a 1 en favor 
def treball en «endurance11 front a treball en resistencia mixta. Quan es treballa amb sobre-carrega afegida hi ha un increment def 
treball realitzat en regim de capacitat aer6bica i potencia aer6bica. 

La present publicaci6 forma part dels treballs per la tesi doctoral sabre sol/icitacions en espeleologica d'lgnasi Yzaguirre i Maura 
que ha contat amb la collaboraci6 i direcci6 d'Antoni Prat i Ciurana i Manet Ba/cells i Diaz 
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RESUMEN 

Se presentan en la comunicaci6n /os primeros resultados def trabajo que viene realizandose con 18 voluntarios, espe/e6/ogos 
confirmados, para determinar cuales son las caracteristicas de /os practicantes de la espe/eo/ogia en nuestro medio, gracias a la 
valoraci6n funcional y estudio def perfil fisio/6gico, primero en el /aboratorio y /uego en una prueba especifica de campo. 

Se observan unas so/icitaciones similares a las constatadas en A/pinismo, que se concretan en una relaci6n de 9 a 1 a favor de 
trabajo en «enduranceJJ frente al trabajo de resistencia mixta. Cuando se trabaja con sobrecarga afiadida hay un incremento def 
trabajo realizado en regimen de capacidad aer6bica y de potencia aer6bica. 

SUMMARY 

We present in the communication the first results of the work carried out by 18 volunteers, experienced speleologists, to 
determine which are the caracteristics of speleology practitioners in our area, according to the functional value and the study of the 
physiologic profile, first in laboratory and then in a specific field test. 

Similar requirements to mountaineering can be observed, specially in a relation of 9 to 1 in favor of endurance work in opposition 
to mixt resistance work. When one works with additional overload there is an increase of the carried out work at a rate of aerobic 
capacity and aerobic power. 

La present publicaci6 forma part dels treballs per la tesi doctoral 
sobre solicitacions en espeleologica d 'lgnasi Yzaguirre i Maura 
que ha contat amb la col·laboraci6 i direcci6 d 'Antoni Prat i 
Ciurana i Manel Balcells i Diaz. 

1. lntroducci6 

En l'estudi que estem duent a terme pretenem fer una 
contribuci6 al coneixement de les caracterfstiques dels practi­
cants de l'Espeleologia en el nostre medi , a traves d'una 
valoraci6 funcional i estudi del perfil fisiologic en primer terme al 
laboratori i en segon lloc amb una prova espedfica de camp. 

Aixo permetria coneixer quin es en realitat el tipus de treball 
que es realitza en les exploracions i la preparaci6 que cal fer per 
portar-les a terme , aixf com les modificacions que comporta a 
l'organisme. 

2. Significat del problema 

La dificultat de la quantificaci6 del tipus de treball que es 
realitza durant les exploracions i la seva contraposici6 al grau de 
preparaci6 de cada subjecte. 

3. Hipotesis 

a) Demostrar que el treball en espeleologia te un component 
aerobic molt important pel damunt del component anaerobic. 
Aquesta demostraci6 estara basada en el comportament cardiac 
del subjecte durant una exploraci6 i sera constatada a nivell de 
percentatges del treball de resistencia aerobica (Endurance) i de 
resistencia mixta (Potencia aerobica i Capacitat Aerobica) . 

B) Trobar les correlacions entre el grau de preparaci6 dels 
subjectes i els valors de resistencia aerobica i resistencia mixta, 
tant en els proves de camp com tambe en les proves de labora­
tori. 

c) Trobar la influencia d 'una sobrecarrega afegida en el fet 
de variacions dels percentatges de treball aerobic i mixte . 

d) Trobar la correlaci6 entre els valors de Lactat (La+) en 
sang a la prova de laboratori i la prova de camp, en el grup de 
subjectes amb sobrecarrega afegida 

4. Suposits i limitacions 

Falta de precedents d 'utilitzaci6 del Sport Tester en ambient 
espeleolog ic. 

5. Definici6 de termes 

VO2 max: Consum maxim d'oxfgen. 
Llindar Aerobic: lntensitat de treball on s'inicia el metabolisme 

anaerobic com a complement del metabolisme aerobic. 
«EnduranceJJ: Treball realitzat en un regim metabolic eminent­

ment aerobic. 
Llindar anaerobic: lntensitat de treball on el metabolisme 

anaerobic es determinant en el rendiment esportiu . 
Potencia Aerobica: Treball que es realitza per sobre del 

dindell anaerobic. 

6. Disseny de l'estudi: 
Descripci6 del disseny d'investigaci6: 

a) Prova de laboratori: 
• Anamnesi medico-esportiva 
• Cineantropometria 
• Exploraci6 ffsica de base. 
• Electrocardiografia de repos 
• Espirometria. 
• Prova funcional : 
Prova triangular progressiva maximal segons protocol 
de Wassermann Determinaci6 de V02max., Carrega 
maxima, F.C. maxima, Llindar aerobic-anaerobic, Deute 
d '0 2, La+ als 5', Recuperaci6 de la frequencia cardfaca 
(FC) 
Estudi de l'adaptaci6 a les carregues de treball. 

Material : Pin9a per mesurar els plecs cutanis tipus ccKaliper» 
Electrocardiograf 1 canal marca Hellige. 
Cicloergometre KEM-2 de fre electromecanic, casa 
Minhardt 
Ergoanalitzador de gasos de Circuit obert tipus 
Oxicon-3 de la casa Minhardt 
Monitor de FC de la casa Hellige. 
Analitzador de La+ de tipus enzimatic de doble 
membrana: AL-7 de la casa SETRIL GENIE 
INDUSTRIEL 

b) Prova de camp: Consisteix en .. 
• Exploraci6 d 'una cavitat real. 
• La cavitat es ccEls pouetons» de les agulles de 
Montserrat. 
• Els equips son de dos o tres vo!untaris , mes una 
persona que controla la T.A. i l'horari . 
• Es posa a punt un sistema que no exigeixi, al controlar 
la tensi6 arterial , que els espeleolegs hagin de treure 's roba. 
• Els voluntaris no instal ·len ni desinstal ·len la cavitat 
• 8 voluntaris realitzen la prova transportant un cc petate» 
carregat amb un pes equivalent al 10% del seu pes 
personal. La resta sense petate (Grup control). 
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• No es posa cap restricci6 en el menjar i aigua. 
• Es controlen la temperatura i humitat dins i fora de la 
cavitat. 
• Es recullen les dades corresponents a: 
• Analisi previ d'orina. (in situ) 
• Control de la TA a «estacions» previament fixades . 
(Anexe 2) 
• Control de l'horari de pas per les estacions. 
• Es registra de forma continuada la frequencia cardiaca. 
• Es cronometra el temps al pou de 48 metres (P. 50) 
• Es realitza una extracci6 de sang capil ·lar a la sortida de 
la cavitat per a determinar els lactats acumulats. Es 
refrigera la mostra. 
• Es recull orina a la sortida per analisi «in situ». 
Material : 
• SPORT TESTER PE 3.000. 8 unitats . Permet mesurar la 

freqUencia cardiaca amb precisi6 per captaci6 dels senyals 
electronics cardiaques. Transmissi6 sense fil al micro-ordinador­
receptor de canell. Amb memoria. Transferencia automatica de 
les dades enregistrades a un ordinador. 

• Cronometres: HEUER Super sport 1 /5. Pulsometre seiko. 
• Esfingomanometre Digital DS-90 i quatre manegues amb 

microfon incorporat. 

n edat talla Pes 

G.S.S. 8 
24,8 174,8 69,01 

± 2.25 ± 8,05 ± 5.24 

G.A.S. 6 
22.8 173.9 68.3 

± 7.11 ± 11.41 ± 6.42 

Respecte a les dades relatives d'edat, talla, pes, consum 
maxim d 'oxfgen en ml/minkg ., el punt a partir del qual els 
mecanismes anaerobics actuen amb major intensitat en relaci6 
amb el % del maxim consum d 'O2 i tambe el % de greix corpo­
ral. 

RESULT ATS relatius al % de Potencia aerobioca, Capacitat 
aerobica i «endurance» (Resistencia aerobica a la prova de camp 
a la que varen esser sotmesos per igual ambd6s grups de tre­
ball : 

TOTAL CAVITAT 

G.S.S. 
n=8 

G.A.S. 
n=6 

Potencia 
Aerobica 

4.87 % 
± 2.74 

11 .17 % 
± 10.96 

Capacitat 
Aerobica 

8% 
± 4.49 

10% 
± 11 .20 

«Endurance» T.P.S.T. 

88.12 % 2 h 41 ' 15" 
± 8.62 ± 17" 

77.00 2h 50 ' 30" 
± 11 .38 ± 23 ' 

RESULT ATS relatius a la correlaci6 entre el grau de prepara­
ci6 de l'esportista i el seu comportament en el treball de camp 
(Aquesta correlaci6 agafa com a para.metres : El punt a partir del 
qual comencen a actuar amb major insistencia els mecanismes 
anaerobics en relaci6 amb el consum maxim d 'oxfgen i els valors 
d 'endurance, en %, assolits en la prova de camp. 

El grup amb sobrecarrega afegida mostra una funci6 lineal , 
amb un coeficient de correlaci6 del 0.96 i significaci6 estadfstica 
de caracter positiu p < 0.001 (Grafica 1) 

Relaci6 entre el grau de preparaci6 de l'esportista i el % de 
treball de potencia Aerobica en la prova de camp en el grup amb 
sobrecarrega. 

En canvi el grup sense sobrecarrega no presenta correlaci6 
entre el % d 'enduranr;;a obtinguda en el treball de camp i el punt 
del Llindar Aerobic (UA) mesurat en % de VO2 max. 

• Utillatge per recollida mostra de sang per lactacidemia 
• Nevera «Termo» 
• Tires reactives per analisi d 'orina: Combur-Test 
• Dinamometre. 
• Estaci6 metereologica: Termometre i Higrometre. 
• Analitzador de lactats AL-7 

7. Tractament estadistic 

S'han calculat les mitjes i desviacions standard que es varen 
determinar, s'ha aplicat el calcul de coeficient de correlaci6 i 
s'han determinat les possibles significacions estadfstiques de 
cada serie de valors, tambe s'han calculat les rectes de regres­
si6 per aquelles variables que mostraven un coeficient de 
corelaci6 alt i la significaci6 estadfstica de les quals era de 
l'ordre P < 0,05 a p < 0,01 

• Resultats 
Caracteristiques dels grups amb sobrecarrega (GAS) i sense 

sobrecarrega (GSS) 

VO2 max. UA respecte % de greix 
ml/kg. min-1 el % de VO2 max. corporal 

55.67 73.08 15.16 
± 4.68 ± 7.58 ± 4.25 

55.28 73.69 11 .95 
± 9.33 ± 15.71 ± 6.13 

100 ------------------... 

50 

2 4 6 8 10 

y= 88.98+(-1 .37 ·X} 

r , 0.% 

p < ().00\ 

20 

El coeficient de correlaci6 en aquest cas es de r = 0.15 i per 
ser tant baix, no te cap significaci6 estadfstica. 

La relaci6 del Lactat en sang despres d 'una prova de 
laboratori de Potencia Aerobica maxima, amb la concentraci6 de 
Lactat despres d'una exploraci6, mostra que el grup que actua 
amb sobrecarrega presenta una correlaci6 de l'ordre r = 0.81 i la 
seva significaci6 estadfstica de l'ordre del p < 0.001 (Grafica 2) , 
mentre que el grup que actua sense sobrecarrega, no presenta 
cap significaci6 estadfstica entre ambd6s para.metres. 

8. Discussi6 de resultats 

A) Observar el fet de que al afegir una sobrecarrega adicio­
nal als subjectes, fa que disminueixi el % de treball en «enduran­
ce», es a dir de resistencia aerobica en torn d'un 10%, augmen-
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16 Lactat en sang 

l'.> 
despres de la 
prova de camp 

1 4 (exploraci6) 

13 
en mMol/I. 

1 2 

ll 

10 

2 3 4 ., 

.. y - 4.33 + (0.26 x) 
r - 0.81 
p < 0.001 

.. 
.. 

Lactat en sang al laboratori 
despres d'una prova de Pptencia 

Aer6bica maxima en mMol/I 

7 i:I '} 10 

Relaci6 entre el Lactat en sang despres d 'una prova de /aboratori de Palencia 
Aer6bica maxima i Lactat en sang despres d 'una exploraci6 en el grup amb sobre­
carrega. 

tan! la quantitat de treball realitzat en regim de Capacitat 
Aerobica i de Potencia Aerobica. Per tant hi ha un augment del 
metabolisme anaerobic en aquest grup en relaci6 amb aquells 
subjectes que han fet el treball sense sobrecarrega afegida, es a 
dir el pes de l'equip de progressi6 tant sols i el propi pes corpo­
ral . 

Fata 1 
Varem idear un sistema de control de la tensi6 arterial que no obligues als 
voluntaris a treure 's la roba. 

B) Per les dades obtingudes del registre constant de la 
freqUencia cardiaca a interval de 15 segons, es pot observar que 
l'esport de l'Espeleologia solicita dels seus practicants un treball 
fonamentalment de caracteristiques aerobiques encara que hi ha 
un discret percentatge de treball anaerobic que es pot conside­
rar de resistencia mixta (Palencia aerobica i Capacitat Aerobica). 
Cal dir que la relaci6 entre Treball Aerobic i Resistencia Mixta es 
quasi de 9 a 1 quan el subjecte treballa sense sobrecarrega i 
que si afegim una carrega corresponent al 10% del pes corporal 
(discreta respecte a les que son habituals en aquest esport) la 
relaci6 passa a ser de 8 a 2. En els dos grups es mantenen uns 
nivells aerobics molt pel damunt dels nivells anaerobics. Aixo 
demostra la hipotesi plantejada en principi respecte a la possibi­
litat de trobar, mitjarn;:ant la valoraci6 de la frequencia cardiaca, 
el % aerobic i el % de Capacitat i Palencia Aerobica (Resistencia 
Mixta) com a fonts energetiques mes importants en el treball de 
l'Espeleologia. 

C) La influencia d 'una sobrecarrega afegida, tal com s'ha 
exposat a la hipotesi plantejada, encara que faci variar d'alguna 
manera els % aerobic i mixte, no es d 'una gran trascendencia 
encara que cal tenir-la en compte dona! que aproximadament el 
10 % del treball aerobic passa al grup de resistencia mixta i en 
conseqUencia es trobaran mes activitats els processos anaero­
gics lactacids com font d 'aport energetic. 

D) Pel que fa a la relaci6 entre el % de treball de Resistencia 
Aerobica (endurance) respecte al punt on s'ha trobat el Llindar 
Anaerobic (en % del VO2 max) els dos grups mostren un 
comportament diferenciat. El grup que actua amb una sobreca­
rrega afegida presenta una correlaci6 significativa (p < 0.001) de 
l'esmentada relaci6, en tan! que el grup que no ha utilitzat 
sobrecarrega, presenta una correlaci6 practicament nul ·la 

Fata 2 
(Portada) /es carregues de treba/1 en espeleolog,a son similars a /es de I 'a/pinisme 
en general. 
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Foto 3 
El registre de la freqUencia Cardiaca es va realitzar durant tota la cavitat, incloses 
/es verticals. (Pou de 25 m. de desnive/1) 

(r = 0.15 per n = 8)En conseqUencia la influencia del nivell del 
Llindar Anaerobic nomes te interes quan al subjecte se'I sotmet 
a una sobrecarrega de treball que per a poder aportar l'energia 
necessaria que sol·licita la dita activitat, ha de posar en marxa 
els mecanismes anaerobics, per ser insuficients els aerobics per 
l'aport de l'energia instantanea requerida. 

E) El grau de preparaci6 de l'esportista es mesurat en relaci6 
al maxim VO2 respecte als diferents percentatges aerobic (endu­
rance) i de Capacitat aerobica. Aquestes dades ens aporten la 
importancia de la preparaci6 aerobica de l'esportista tant pel que 
fa a la seva Capacitat aerobica, com al seu nivell «d'enduran­
ce.» 

Si la relaci6 del grau de preparaci6 es entre la Potencia 
Aer6bica i el punt on es troba el Llindar anaerobic (en % del 
Consum maxim d'O2), s'observa que el coeficient de correlaci6 
es alt (r = 0.96) i significativament de l'ordre de p < 0.001 que 
ens indica que encara que aquesta dada no tenia practicament 
importancia en els treballs aerobics total dels subjectes que no 
portaven sobrecarrega, si que ho es en els subjectes que porten 
sobrecarrega afegida i per tant tindra importancia la preparaci6 
en base a la Potencia aerobica en aquest cas. 

F) La concentraci6 de Lactat sanguini despres de la prova 
de laboratori , respecte a l'acumul de Lactat despres de la prova 
de camp, presenta una correlaci6 alta (r = 0.81 p < 0.001) en el 
cas d 'aquells esportistes que varen esser sotmesos a una 
sobrecarrega corporal de l'ordre d'un 10% del seu propi pes 
corporal , lo que ens confirma els resultats anteriors de la 
correlaci6 entre la Potencia aerobica maxima i el % del punt de 
Llindar Anaerobic, amb lo que en el cas indicat, dita Potencia te 
una importancia en aquells subjectes amb una sobrecarrega. 

9. Recomanacions per investigacions futures 

En cas d'utilitzar el Sport-Tester en un esport amb sudoraci6 
important, cal idear un sistema d'arllament del receptor per a 
evitar la seva sumersi6 en suor sense interferir pero la correcta 
recepci6 de l'impuls cardfac 

11, ~·.L_ l,. 
,-)! 

I 

" 

AI/ENCL.oo ,, POUETONS DE LES AGULLES 
MONTSERRAT-TM £L BRUCH - (BARCELONA} ___ _ 

D!AGRAHA D~ LA PROVA DE CAMP- AVENC DELS POUETONS-l«lNTSERaT 

... BOCA 
A.. de orina A. de orina 

T. Arterial 1-------t t. Arterial 

Sport Teattr Laotaoid•aia 

APENOIX 3 Caracteristiques tecniques de/ Sport-Tester. 
• Mesure precise de la frequence cardiaque par captation des signaux electriques 

cardiaques. 
• Transmission sans Iii au micro-ordinateur-recepteur porte au poignet. 
• Enregistrement de la frequence cardiaque et des temps intermediaires. 
• Rappel manuel de la fonction memoire ou transfert automatique a un ordinateur 

portable par /'intermediaire de /'interface. 
• L 'unite de contr6/e de l'entratnement SPORT TESTER PE 3000 stocke /es 

principales donnees de /'entrainement et /es restilue automatiquement en detail 
sous forme de graphique. 
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DISCUSSIONS 
DISCUSIONES 
DISCUSSIONS 
DISCUSSIONS 

Catala 

Ens ha arribat notificaci6 de 91 discussions en total, enregistrades durant /es lectures de /es ponencies. No obstant, ens hem 
vist obligats a anurtarne 20, perque els impressos, que s 'havien distribuit per a aquesta utilitzaci6, no estaven degudament com­
plerts. 

Tot seguit en pub/iquem la resta . 

Castellano 

De las 91 discusiones que tenemos notificaci6n que se registraron a lo largo de la lectura de las ponencias, nos hemos vista en 
la necesidad de anu/ar 18, al no estar debidamente cumplimentados las impresos que a ta/ efecto se distribuyeron. A continuaci6n se 
publica las restantes. 

English 

From the 91 debates of which we have been informed, during the reading of the reports, we have had to cancel 20, as the forms 
which were distributed, were not properly filled. 
We hereby publish the rest. 

Frant;ais 

Des 91 discussions que nous avons, enregistrees pendant la lecture des repports, nous avons du en annuler 20 parce que /es 
imprimes distribues par ce service n 'etaient pas dument remplis. 





SISTEMA TICA 
SISTEMA TICA 
SYSTEMATICS 
SISTEMATIQUE 

Exemple 
Ejemplo 
Example 
Exemple 

G) Cave development in the tropical marble karst of the central cordelera, 
Columbia 

. @ @@ 

10016.1.161 

@George Szentes 

@ Soewarno Darsoprajitno 

<I> P. Has the Columbia government developed this water bea­
rins karst region? 
@R. No 

® Tom Miller 

® P. What is the evidence for the six million year development of 
Karstification? 
® R. The geochronology of the young sediments of the Magdale­
ne valley give possibility for correlation. 

Catala 

1. Titol comunicaci6 
2. Numero de comunicaci6 
3. Volum on ha estat publicada 
4. Pagina 
5. Autor de la ponencia 
6. lnterpel ·lant primer 
7. Primera pregunta 
8. Resposta 
9. lnterpel ·lant segon 

10. Segona pregunta 
11 . Resposta 

Catellano 

1. Titulo comunicaci6n 
2. Numero de comunicaci6n 
3. Volumen en el que ha sido publicada 
4. Pagina 
5. Autor de la ponencia 
6. lnterpelante primero 
7. Primera pregunta 
8. Respuesta 
9. Segundo interpelante 

10. Segunda pregunta 
11 . Respuesta 

English 

1. Communication title 
2. Number of communications 
3. Book where it was published 
4. Page 
5. Author of the report 
6. First interpellador 
7. First question 
8. Answer 
9. Second interpellator 

10. Second question 
11 . Answer 

Franerais 

1. Titre de la communication 
2. Numero de communication 
3. Volume dans lequel elle a ete publiee 
4. Page 
5. Auteur du rapport 
6. Premier interpellateur 
7. Premiere question 
8. Reponse 
9. Deuxieme interpellateur 

10. Deuxieme question 
11 Reponse 
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Cave development in the tropical marble karst of the central cordelera, 
Columbia 

10016.1.161 

George Szentes 

Soewarno Darsoprajitno 

P. Has the Columbia government developed this water bea-
rins karst region? 

R. No 
P. Is the water bearing karst region conserved? 
R. Partially by the iniciative of the local landowners 

Tom Miller 

P. What is the evidence for the six million year development 
of karstification? 

R. The geochronology of the young sediments of the Magda­
lene valley give possibility for correlation. 

Deforestation on limestone slopes, Vancauver Island, B.C. 

10027 .1 .111 

Kathleen Harding 

Joyce Lundberg 

P. Small stands are left to protect cave entrances. However 
these are easily destroyed by wind throw. Do you have any 
recommondations for alieviating this problem? 

R. Langer stands should be left to account for windthrow. 
Each area needs separate considerations of topografy ete. 

Karst of the karzhantau ridge (Western Tchien-Shan, USSR) 

10035.1.178 

Pavel Bosak 

Walter Krieg-A 

P. Where are the springs? 
R. Only a few springs with low discharge are visible at the 

foothill of the ridge. We suppose that water is discharged to 
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cretaceous to Paleogene and T riocene to Pliocene deposits 
forming here aquifers in elastic sediments. 



On paleoenvironment of karst development and plate tectonics 

10074.1.223 

Zhang Shouyue 

Soewarno Darsoprajitno 

P. How many % the karstic water was developed for daily 
use in China? 

R. The karstic water account for 25 per cent of the total 
ground-water resources in China. 

P. Are the conical shapes developed on the opened area or 
in the protected area by forest? 

R. The cone karst were developed both on the opened area 
and in the protected area by forest. 

Chemical evolution of water in warm river cave and falling spring creek, 
Virginia U.S.A. 

10120.1.77 

Janet Herman/Michelle M. Lorah 

John Mylroie 

P. Could you comment on the effect of Biological Productivity 
on your data, especially as regards mosses at the sites of tufa 
deposition? 

R. I could . We conducted a diurnal sampling trip during 
which we collected a surface stream water sample every 2 hours 
for 24 hours in June 1985. No time-course variability was seen for 

pH . alkalinity or calcite saturation index. Further, the mass of 
inorganic carbon in this system is much larger than in other 
systems, such as lakes, where biological activity was shown to 
have an effect. We conclude that biological productivity does not 
significantly influence the composition of the water . 

A study of chemical weathering and metal ion transport in a limestone 
aquifer 

10149.1 .76 

Julia M. James 

Carol A. Hill 

P. Do you find a high amount of condensation corrosion of 
the limestone walls above the water level? 

R. Yes, we call it «gas weathering» and it occurs in areas of 
high humidity (100 %) and CO2 levels. 

Hydraulics and dissolution kinetics of a preatic conduit 

10154.1.20 

Stein-Erik Lauritz 

Winfield G. Wryth 

P. In reference to the question on the difference between 
surveyed cave volume and cave volume determined from dye 
traci ng , remember that discharge measurements of flowing wa­
ter may differ by ± 10 % ? 

R. We used both current meter and salt dilution techiques , 
covering the whole range of tracing and measurement the error 
in O surely in troduces and error in V. 
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Jane Mulkewich 

P. Can you explain the discrepancy between the cave volu­
mes calculated by the cave survey and by the dye test re­
sults? 

R. They are partially related to inaccuracies in surveying and 
discharge measurements. However, we need to do hardware 
simulations on the effects of cave geometry and dye cautch­
tough curves. 

Wildberger Anders 

P. Have you any idea of how big is the suspended (non 
dissolved) part of the erosion? 

R. We have not yet measured this parameter. 

A review of effects of glacial action upon karst processes and landforms in 
Canada 

10272.1.113 

Derek Ford 

COMMENTARY 

The control of quaternery glaciations on Karst development in the southern sides of Mediterranean high altitude Karsts (e.g.: 
Pindos in Greece; Ligurian Alps in Italy; etc.) seems to be remarkable. Fon instance, the water deriving from small glaciers (altitude 
about 2000 m a.s.l; total thickness about 200 m) at the end of Wurm glaciation produced erosion passages (average diameter 3 ... 4 
m) with high water velocity (al/octonons erratics more than 2 m in diameter were transported). 

Gilbert Calandri 

I am very pleased to receive these observations. They agree 
exactly with our experience in the somewhat colder, more 
intensively glaciated mountains of Southern Canada. 

ERS-dating speleothems-method and application 

10278.1.308 

Rainer Grun 

William B. White 

P. Do you find saturation effects in the relation % ERS signal 
to Radiation Dose? 

R. Yes , I can be overcome by exponential of AD. 

P. What is the specific Defect centre in calcite that is in mea­
sured? 

R. co~--v3+ 

Late pleistocene glacial chronology in Crowsnest pass, Alberta, Canada, as 
evidenced by uranium-series speleothem dates 

10281.1 .307 

Jane Mulkewich 

Geri Sweet 

P. How much influence is there from the location of the sam­
ples? 

R. This is presently being investigated . 
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Consideraciones morfometricas y geneticas sobre perforaciones cilindroides 
en el lapiaz. Estudio comparativo en el Karst espanol 

10290.1.139 

Policarpo Garay/Begona Lopez 

Jose J. Roldan Moreno 

P. 6Que diferencia habeis encontrado con respecto a otros 
Karst? 

R. Los resultados del analisis son coincidentes en los casos 
estudiados, los cuales corresponden todos a karst perimediterra­
neos. No conocemos si los para.metros son extrapolables a otras 
areas de distintas condiciones climaticas, litol6gicas, etc. 

P. 6Por que escogfsteis esas zonas? 

Granitoid corrasional caves in california 

10085.2.11 

Dave Bunnell/Bob Richards 

Stephan Kempe 

P. Do you find scallops of the centimeter size range in the 
cave? 

R. Todas ellas habfan sido previamente estudiadas: 
1. GARRAF. Precursora de este tipo de analisis publicada 

por ULLASTRE en 1970. 
2. MONDUVER. Tesis de Licenciatura de GARAY en 1983. 
3. LOS LOSARES. Estudio de SANCHEZ y VALENZUELA 

(1972-73). 
4. PINAR NEGRO. Tesis licenciatura de LOPEZ LIMIA 

(1985) , 

R. If they were present, then th is would prove Bogie 's paint 
that scallops can also form by mechanical abrasion and not only 
by corrosion. 

Temporal and seasonal controls on the composition of Derbyshire 
resurgences 

10511.3. 

John Wilcock 

No figura interpelante 

P. Does computer analysis using principal components and 
clustering provide a method for estimating the proportions of 
allogenic and autogenic waters in a resurgence? 

R. Insufficient work has been done to confirm this, but initial 
results are promising . The indications are: purely allogenic (EG 
Russett well) high correlations, > 80 % of variance explained by 
principal components of eigenvalues > 1 .O; purely autogenic 
(EG Cowdale) low correlations, < 50 % of variance explained; 
mixed allogenic/autogenic (EG Bradwell) medium correlations , 
low correlation with flow. 

Elizabeth L. White 

P. Is the minimun spannig tree diagram for portraying the 
correlation structure of the data a new invention? 

R. No, the minimun spanning tree diagram is well known , and 
has been much used by numerical taxonomists and computer 

archaeologists . It can be generated by hand from the correlation 
matrix, or by computer algorithm. However, there has been little 
use of it in speleology. Apart form the authors' work (ref . 
Christopher NSI and Wilcock, JD, 1981 «Geochemical controls on 
the composition of limestone groundwaters with special refer­
ence to derbyshire)) Transactions of the British Cave Research 
Association 8 (3) pp. 135-158) 

Julia M. James 

P. In the cluster analysis results for Russett well, pCO2 does 
not cluster with the ((Karst Processes)) group of variables as 
would be expected , but is highly correlated with rainfall. Can you 
explain this? 

R. All that can be said is that pCO2 for the Russet well time 
series investigated does not correlate with the karst processes 
group of variables, but with rainfall , athough it is not part of the 
flow-related group either. Russet well is largery allogenic, with 
fast flow-times from sinks to resurgence in large conduits. 
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Populational study of pimelodella kronei (Teleostomi, Siluriformes), blind 
catfish from the upper ribeira river valley, southeastern Brazil 

12015.2.115 

Eleonora Trajano 

Jacob Parcefall 

P. Is the cave river in connection with the epigean habitat, so 
that the cave and river population can hybridize? 

R. There is not a direct connection, but I found especimens 
of the river population (P. transitoria) inside the cave. Thus, their 
hibridization is fully possible. 

David L. Bechler 

P. Have you found any relationship betweed size or sex and 
those catfisch which move from one area to another? 

R. I couldn 't find any clear relationship partly because the 
number of fish that moved was low. 

Oligochaeta from subterranean waters of west Indian Islands 

12028.2.95 

Elzbieta Oumnika 

Jakob Parzefall 

P. Is there on the list of species you showed any spezialized R. Two species: Pristina foreli and Embolocephalus velutinus 
to cave life? are stygophiles, which live in the subterranean waters and in the 

sources and streams in the mountain regions . 

The signifiance of large size on the biology of the subterranean isopod, 
caecidotea stygia 

12032.2.116 

David L. Bechler 

Jakob Parzefall 

P. Is one the of factors concerning body size able to be bringing these isopods into the laboratory. They kept dying . 
called the main one? Therefore, I could not run further tests in the laboratory to 

R. I have no way of telling this at present . I had poor success determine if one single factor is the main factor. 
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The tropical cave environment and the evolution of troglobites 

12041.2.153 

Francis G. Howart 

Jakob Parzefall 

P. You said the selection pressures in the cave habitat on 
Hawai is so strong that the new populations diverged morpholog­
ically from the surface species . But I would say you do not need 
any selection pressure to reduce eyes and wings and as shown 
for O Polyphemus. Could it also be the absence of stabilizing 
selection which results in the reduce characters? 

R. Yes, I agree with you in part. There would semm to be 
little positive selection for the reduction of such characters as 
wings and eyes in the cave environment. However, most if not 

all , natural populations carry significant genetic loads, that is, low 
frequencies of many different deleterions alletes. It is the release 
from previously active selection forces that allows the survival of 
some of these previously suppressed genomes, thereby allowing 
an increase both in their frequency and in phenotypic variability. 
There are also strong new selection pressures that act to change 
the morphology, physiology, and behaviour of the evolving cave 
population . 

lntroducci6n a la pteridoflora de las simas valencianas 

12042.2.176 

J.J. Herrero 

0. Escola 

P. lHan observado que algun helecho presentara evidencias 
de servir de alimentacion a algun cavernfcola? 

R. No hemos observado ninguna evidencia de que los 
helechos sirvan de alimentacion a los cavernicolas, aunque sf 

hemos podido observar el hecho de que algunos musgos sirven 
de refugio y alimento a algunos cavernfcolas de muy diferentes 
grupos . 

Notes on the distribution and ecology of remipede crustaceans 

12109.2.118 

Jill Yager 

Fancis Howart 

P. Would you characterize the environment as anaerobic or 
as with a very reduced 02 concentration? 

R. The environment beneath the density interface is charac­
terized by very low 02 concentration . In caves where remipedes 
lives, we have measured less than 1 mg/I. dissolved 02. 

Distribution des amphipodes (crustacea) dans les eaux hypogees 
interstitielles des alluvions de la save par rapport aux conditions des 
biotopes 

12122.2.101 

Mestrov Milan 

Juberthie Christian 

P. Quel tipe de pollution touche le milieu interstitiel de la R. II s'agit sourtout des materiaux organiques. Mais, c'est 
Save? comme part tout , une melange de diferents pollutants 

organiques et anorganiques. 
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Preliminary summary of the subterranean fauna of the galapagos Islands, 
Ecuador, part II. The insects, evolution and biogeography 

12141.2.166 

Stewart B. Peck, Jarmila Kuka/ova-Peck 

Deeleman-Reinold 

P. Do you think typhoons play a role in transportation from 
the mainland towards isolated islands, by letting vegetation 
leaves , with adhering fauna? 

R. There are not weather patterns of storm winds like 
Hurricanes or typoons to carry propagules to the Galapagos, as 
there are for SE Asia, and the Caribbean. Some spiders may 
have «balooned» and some insects may be carried by birds. 
Much of the flora was carried by birds originally . 

Andy Eavis 

P. What is the explanation for the condensed surface vegeta­
tion zoning montane vegetation at 600 m. must be virtually 
unique? 

R. The climatic zoning is more compressed than on the 
continents. Rainfall is not abundant and insolation is intense. 

Nature free live is at 600-700 m. Above there is a «tundra» form of 
grass zone. Nature rain forest trees have not dispersed to the 
Galapagos. It evolved its own forest form originally low-weds 
herbs and shrubs. 

J. Luis Martin 

P. lEs posible considerar que los ancestros de las especies 
ciegas de Galapagos que usted dice que ya eran ciegos cuando 
llegaron a las islas, no lo fueran en realidad , sino que eran 
especies con ojos que luego evolucionaron en el medio 
subterraneo y se hicieron anoftalmas, extinguiendose mas tarde 
las poblaciones epigeas con ojos? 

R. It is possible, but I think that it is less likely, that the 
ancestors were eyed and that the island and continental popula­
tion both then lost the eyes. However, the eyesless continental 
groups are probably much older than the time of dispersal to the 
Galapagos. 

A new stygobiont amphipod crustacean ( crangonyctidae, stygobromus) from 
glaciated karst on vancouver island, Canada 

12162.98 

Jonh R. Ho/singuer 

Jonh Notenbom 

P. Is it possible to postulate a phylogenitical hypothesis of 
the species group you talked about despite the close morpholo­
gy of the animals? 

R. Yes, it would be possible to postulate such a hypothesis. 
A phylogeny could be reconstructed from a cladistic analysis. 

Character state polarities can be established from outgroup 
comparison utilizing other species groups of stygobromus. 

Such an analysis might reveal subsets of spcies the hubbsi 
group and also sister species relationshisps. By correlating 
phylogeny with geographic distribution , we should get a better 
idea of how and when isolation and speciation occurred . 
At least one preliminary cladogram has been done so far, but it 
needs to be refined . 

The genus loboptera brum & W. (Blattaria blattellidae) in the canary islands 
and its distribution in the underground compartment 

12187.2.142 

Jose L. Izquierdo, I. Izquierdo, P. Oromf 

Rafel Battestini 

P. Sembla que primer ve la despigmentaci6, despres 
l'anoftalmia i finalment el gegantisme. Es sempre aixf? 

R. Al menos en las Lobopteras hipogeas de Canarias la 

despigmentaci6n parece ser efectivamente el primer caracter 
morfol6gico que denota una cierta adaptaci6n a la vida 
subterranea. Todas las Loboptera hipogeas canarias muestran 
una despigmentaci6n que puede ser desde poco intensa como 
en L. ombuosa ombiosa a bastante importante a L. subterranea. 
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La Anoflalmia ya es mas rara solo una especie hipogea carece 
por completo de vestigios oculares todas las demas poseen ojos 
bien constituidos , aunque estos estan menos desarrollados que 
los de las especies epigeas . 

En cuanto al gigantismo no podrfa afirmar que sea una 
consecuencia de la adaptacion de la vida subterranea, pues no 
conocemos el posible ancestro de las especies hipogeas que 
quizas pudo haberse tratado de una especie gigante y epigea. 
Ninguna de los ancestros de las actuales especies epigeas 
parece ser la que origino a las hipogeas. 

Carles Ribera 

P. i,ES realmente profundo el «M. Sup. profundo» en Terrenos 
Volcanicos? 

R. Desde el punto de vista ffsico , el medio subterraneo 
profundo alcanza desde el horizonte edafologico donde 
comienza la roca madre (horizonte C) hasta las regiones mas 
profundas, y transcurre siempre dentro de la roca madre 
compactada. Desde el punto de vista biologico abarca la zona 
donde se e_ncuentran los tubos volcanicos, que es la unica 
donde nos es posible mostrear la fauna troglobia a estas 

profundidades. Por tanto en las regiones volcanicas el medio 
subterraneo no profundo es mas superficial que en las zonas 
karsticas, pues los tubos volcanicos suelen transcurrir a muy 
poca profundidad bajo la superficie, a unos 40 o 50 metros como 
mucho. 

P. La definicion de M.S.S. volcanico, responde a un criterio 
Geologico o Ecologico/ faunfstico? 

R. La definicion del MSS volcanica responde en primer lugar 
a un criterio geologico. Se diferencia del medio subterraneo 
descrito por los franceses en que aquel se origina por 
disgregacion de la roca madre, es decir , precisa de una cierta 
erosion para su formacion . El MSS volcanica en cambio se 
constituye desde el mismo momento que las escorias volcanicas 
de una colada se enfrfan y solidifican es decir no necesita que 
actue la erosion : sin embargo no podra ser habitado hasta que 
se forme un suelo sobre el que permita el mantenimiento de 
condiciones adecuadas. En segundo lugar el MSS volcanico 
tambien responde a un criterio faunfstico al menos en la region 
donde se describio que es en la isla de El Hierro. Aunque no hay 
especies exclusivas de este medio sf hay varias que son aquf 
muy abundantes mientras que en las cuevas son a su vez muy 
escasas; es el caso por ejemplo de Loboptera ombiosa, Trechus 
minioalatus. 

Hallazgo de una nueva colonia de hibernaci6n para Miopterus Schreibersi en 
Catalunya 

12247.2.171 

J. Serra, A. Montori 

Pierre Strinati 

P. A-t-on observe des migrations de Miriopterns depuis la 
Peninsule lberique jusqu 'au Maroc? 

R. Es logic que hi pugui haver relacio entre les poblacions 
del sud de la Peninsula lberica i el Marroc sobretot si pensem en 

la capacitat de vol i les grans emigracions que realitza M. 
Solveibeise i la curia distancia que separa la Peninsula i el 
Marroc . 

Distribution of the Iberian Bathysciinae (Coleoptera: Catopidae) an 
explanation 

12263.2.134 

Xavier Belles 

J. Notenboom 

P. According to the distribution of Bathysciinae that you 
showed it seems that the members of Speonomus group are 
better dispersers in comparison with the other groups . Do you 
have any biological evidence supporting this? 

R. I do not have direct biological evidence in this sense . I 
think that the members of the Speonomus giOup wich 
recolonized the Pyrenees, did it simultaneously wi th the glacial 

regression , searching stenotherm conditions . Moreover, the com­
parison of the present distribution areas in different species 
show that the larger areas correspond to species, or species 
groups, belonging to the genus Speonomus An illustrative 
exemple is the case of the Speonomus delarouzeei group which 
occupies almost of the NE quarter of Catalonia. 
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On the existence of a superficial underground compartment in the Canary 
Islands 

12286.2.147 

A.L. Medina, P. Oromir, M. C. Tejedor 

Jakob Pazefall 

P. Komen Sie entocheiden, ob die Kafer fuultionicoeude 
fugenhablen oder widt? 

R. No he dicho que los ojos no son funcionales, sino que al 
estar poco pigmentados probablemente no son funcionales . 

A Taxionomic study of cave spiders of tropical Asia 

12315.2.190 

C. Deeleman 

P. Beron 

P. Is there any line separating the spider faunas of South­
East Asia and Australia? Is wallace line of any importance 
whatsoever for his group? 

R. We have to wait till collections of cave spiders made in 
New Guinea, Sulawesi, etc. have been studied or published . A 
list of Australian cave spiders exists, but I have been till now 
unable to obtain it. 

Biogeographical observations on Iberian Stygobiont amphipods with emphasis 
on the gens pseudoniphargus 

12605.3. 

Jos Notenboom 

Velikonza Milan 

P. Did you include in your conclusions about origin of 
amphipods any data of osmoregulation ability? 

R. Up to now such data are not available however I think it 
will be interesting especially in the question if Pseudoniphargus 
adriaticus is a reinvader or a direct descendant of the marine 
ancestral populations. 
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John R. Holsinguer 

P. How do you explain the presence of stygobiont 
Pseudoniphargus in Anchiolene caves on the island of Bermuda 
by the regression model? The occurrence of Pseudoniphargus in 
Bermuda poses some very interesting zoogeographic ques­
tions! 

R. Your question is a really interesting but I am sorry I ca'nt 
answer it now. The Pseudoniphargus species at Bermuda are not 
still published , so I have no idea to wich other species they are 
most closely related. From the other hand my knowledge about 
the palaeogeography at the island up to now is restricted. 
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Cleaning, restoration and redevelopment of show caves in Australia 

14146.2.221 

John Bonwick/ Ross Ellis/ Mark Bonwick 

J. P. Van Der Pas 

P. Is this work done voluntarily? 
R. Yes, as specialist work done by guides. 

Soewarno Darsoprajitno 

P. In Indonesia there are many young people who write down 
their names with a paint that is very difficult to be cleaned . Do 
you know how to clean it? 

Study of saf omar cave in Ethiopia 

14160.2 .229 

T. Kiknadze/ A. Klimchuk/ V Kiselev/ K. Rakviashuili 

Pavel Bosak 

P. What is the thickness of limestones? 
R. Limestones of upper Jurassic-lower cretaceous are 70 m. 

thick and are covered of Quaternary basalt lavas . 
P. Is the cave developed in more than one level? 
R. Only one level is developed. 

R. The only technique used so far is hydrochloric acid (HCL) 
& a scrubing brush. This is not a major problem at Jenolan as the 
cave guides are always present with the tourists . 

Mike Meredith 

P. May acid not be effective in removing paint from cave 
walls , since the paint protects the limestone? 

R. Scrubbing is important. 

P. How old are processes of karstification? 
R. Karstification is young and took place after covering byers 

of basalt lavas were deposited , i.e. of Quaternary possiers of 
Holeocene age. 

Potencial sites for underground wilderness in the United States 

14311 .2.236 

George N Huppert 

COMMENTARY 

Percy H. Dougherty 

I would like to further comment on the Cave Greet Underground Wilderness attempt in the Daniel Boone National Forest in 
Kentucky, USA. Our greatest problem was the non-wilderness suface uses such as lumbering, mining and farming. The forest service 
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could not separate and underground wilderness. In addition water backer up into the cave system from a hydroelec tric complex 
resulting in flooding of the cave which the Forest Service said was not compatible with a wilderness. Thus, we can see that by a 
strict interpretation of the term «wilderness», that human modification on the surface can remove many caves from consideration. This 
problem must be addressed by cave conservationists and the Forest Service, as well as other goverment agencies. 

25 years application of analogous calculator clinometre in Yugoslav Caving 

14607.3 

Jura} Posaric 

Ulla Peterson 

P. How does the instrument work in wet and muddy condi­
tions? 

R. Normally. Due to its simple construction (only one secrew) 
clearining in cave condition is possible without any problem. 

P. Can you buy it from somewhere? 
R. In the end of october by speleological section of Mount­

tainceving Club «Zeljernicar» 41000 ZAGREB. 
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Cave book publishing in the U.S.A. 

15024.2.247 

Richard A. Watson, 

COMMENTARY 

T.A. O'Leary 

Normal practice in Australia is to send your computer disk 
directly to the printer and cut or reduce the typsetting costs . 
Please comment: 

Richard A. Watson 

This can be done, but one must be very sure that your 
system is compatible with the printer's system. 

William R. Halliday 

You must make a profit every 3 years to fulfill USA tax laws 
for small bussinesses . 

Jeanne Gurnie 

Besides the typesetting , you must have the pages made up, 
which requires professional knowledge. 

David McClurg 

With the mackintosh system you can do all page and book 
yourself. The technology is simple and it is getting cheaper, but 
you must have aesthetic sense. The laser printed for page make 
up provides 300 lines an inch , so you might want to do page 
makeup on the mackintosh and then have a typesetter do the 
final version from your copy to get finer definition. 

Richard A. Watson 

Fairly cheap and easy tecnhology now exists so that most 
caving groups can produce professional looking books. The 
primary problem is to find manuscripts. You must get people 
who have good stories to write them down, and then the hardest 
work in to copy-edit manuscrips written by non-professionals to 
make them publishable. But I think it is very important and 
worthwhile to help document the caving experience as an 
example of the best in human nature and endeavur. 

David McClurg 

Typesetting and layout computers now make it possible to 
produce books or publications at much lower cost. Our third 
book (AVENTURE OF CAVING) was produced by us on a 
computer including typeseting, toyout photograpy and drawings , 
then printed by a commercial printer. 

W.R. Halliday 

I visit to speak as a speleoathar with a New York publisher. 
My view is somewhat different. First my cost of submission of a 
zoo-page manuscript to speleobooks is $1 .200,00. This rate is 
not practical for me. Secondly, I raise the comparison with J. Y. 
Cousteau . More people are interesed in cave lore than ocean lore 
but Cousteau sells many more books. It is my feeling that if I 
were as good writer as Cousteau , I would sell more books. 
Therefore much of the problem is poor writers. Would you com­
ment? 
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Making three dimensional cave models 

15091 .2.304 

Peter Basted/Ann Basted 

Ulla Pettersson 

P. How long did it take to make the model you showed in 
your pictures? 

R. It took about sixteen hours. This is about the same time it 
would have taken to draw a regular plan and profile map. 

, Evert Jeanson 

P. Which are the possibilities for new techniques in collecting 
primary data for modelling of caves, electric semole sensing , 
etc.? 

R. The old way of collecting coordindales is still most effi­
cient and need less money than soficticated electronics . Combi­
ned with good photos it gives a sufficient basis for modelling in 
the proposed way. 

La speleo-philatelie au service de la speleologie 

15099.2.249 

Jacques Chabert 

COMMENTARY 

W.R. Halliday 

In discussion on the paper as presented verbally, I can provide some additional information. Regarding the Tonga «swallows 
caveJJ stamp, I have talked with speleologist who has visited Tonga. He informed me that many Tonga caves are named «swallows 
caveJJ, just as many caves in the USA are named Bat Cave. This is because swallows inhabit the caves. Secondly, I no longer include 
the Armenia Ani stamp in my collection because I belive it to show only nined buildings. Third, regarding the zanzibar Mangapwani 
Cave stamps, they are forbidden in zanzibar because they include a photo of the sultan overthrown by the present regime. DO NOT 
TAKE THESE STAMPS TO ZANZIBAR. I was told that their posession was a capital offense. 

Finely, flying foxes generally are believed not to use caves. However they do use at least one cave or pit in the chillague karst in 
Australia. Actually flying foxes are quite ordinary bats, only slightly larger than some others I do not differentiate them in my collec­
tion. 

California caverns - The cave at cave city 

15140.2.269 

Peter Basted/ Ann Basted 

W.R. Halliday 

P. Was there ever a post office or express stams at cave 
city? 

R. Yes, there was a post office. 
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The 1984 chiquibul expedition 

15172.2.271 

Tom Miller/ Logan McNatt 

Doug Medville 

P. What is the chance of finding more large caves in Belize 
like Chiquibul? 

R. Not too good. This is the largest sinking river cave in 
Belize with the most well developed passages . 

La grotte «Labyrinthe» de Gortyne Crete 

15197.2.294 

Anna Petrochilou 

W.R. Halliday 

P. Are any of these caves formed by solution in marble in the 
metasediments? 

R. No there is no limestone in the region. 

Expeditions speleologiques fran~aises en Equateur 

15205.2.276 

Eric de Valicourt 

Gerald Favre 

P. Quel potentiel vertical peut-on s'attendre a trouver dans le 
sud du pays, a la frontiere Perou-Equateur et quelle est la 
surface representee pour les calcaires? 

R. Entre 300 et 400 m. d'epaisseur et des massifs d 'environ 
20 x 20 Km . Mais attention, car region sensille du point d'une 
politique et militaire (region federee des indiens et imprecision 
sur les limites de frontieres entre Perou et Equateur. 

Koordinatengebundene Teilblatter zur grossmasslabigen darstellung von 
Honlensystemen-ldee und derzeitige realisierung 

15227.2.308 

Gunter Stummer 

Josep M.8 Victoria 

P. Los sistemas de proyecci6n cartografica son diferentes 
segun los pafses. Ello debe provocar dificultades en la represen­
taci6n de cavidades desarrolladas en la linea fronteriza. i,ES 
mayoritario el UTM? 

R. UTM-system is not printed on the official maps of Austria, 
the refore the Gams-knign-system must be used. The system is 
able to be overlayn with the systems of other countries but a 
little bit difficult. 

Dieter W. Zggowski 

P. Das starre Sgstem der Blaheinteilung kamm dem Nadtail 
mit sich bringen , dass anf einem Teilblah nuv nods ein sehr 
Kleiner Hohlenteil lirgt ooles ein Hoblenteil oder ein Ranm 
zerschnitten werden . Unnbersihtlic keit und Papier (Seiten- -
Verschcoendung sind die Folge. 

R. Diesem bekannten Nachteil stelitder Vorkil gegnuber, 
dmch zusammencleben von Teilblattern yeden beliebigen Hohle­
nausschuitt hesustellen . Auserdem sedum yederseit amf etva 
dessertbeinahe leven Slattern Neuland entdecht verden. 
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Ulrich Gross 

P. Wenn cinter dem Begriff: «Hopieren» (von Folien) das 
Vervenden Handelsublicher Fotocopiengerate und ovenhead-Fol­
ien venstranden wind , mochte ich danaist aifurertsam machen 
das diese zwar schnell ind billing su ensteller, d.h. aich fur die 
Praxis der einzeluen hohlenforsehenden vereine verwendbar 
sind , daseber ein teil der folien nichtgenigend hifrebertendig sing 
bze einige der handelsublichers fotohopiergenote su grose hitze 
entvicheln , sodos s.t. enhebliche venzerrungen durech das ange­
wandle techniche verfahuer aiffreten honnen doas insatzliceh 
ungenanighetun aiftretem. 

R. Unter hopieren vude hur sichtpausen vertanden . Dir teil ­
blaher selbtsund aues dehningsfreien folien hergestellt . 

Andress Wildberger 

P. Wie wird vorgeganger, um den Messfehles beim Zusam­
menschleiss zweies Hohlenteile oder-systeme auszugleichar im 
Plan? 

R. Die Medfchler Konnen nitcht mehu Kartographisch Korri­
giert vesden . Es coerden am Plandie Hedfechlergenan angefuhrt 
nuddie zusammenschludstellen genanmarkiert. 

Defensa del Valle Karstico de Ardanza 

15304.2.280 

Juan A.Bonilla 

Jaime Nuno 

P. Quisiera hacer una puntualizaci6n que no afecta a la 
esencia de la comunicaci6n con la que, por otro lado, estoy 
totalmente de acuerdo. Usted ha dicho al referirse al Monasterio 
de San Pedro de Arlanza que bajo el edificio actual se halla un 
asentamiento visigodo, romano e incluso celta, segun sus pro­
pias palabras. Segun el resultado de las excavaciones arqueol6-
gicas que ahi se han realizado se puede decir que bajo los 
muros del monasterio aparecen unicamente niveles romanicos , 
fechables como muy antiguo en los ultimos arios del siglo x1, si 
bien es cierto que en las paredes del edificio se han localizado 
un buen numero de lapidas romanas . 

R. Si, puede ser cierto , dado que la informaci6n que poseo 
me ha sido proporcionada por arque61ogos y el guarda del 
Monasterio y si Ud. ha trabajado en la excavaci6n tiene motives 
mas que sobrados para afirmarlo. 

Josep M.8 Victoria 

P. Ahondo en la hip6tesis econ6mica como uno de los 
factores esenciales en el abandono del proyecto. El caso de 
Garraf es ilustrativo en este sentido, en que las importantes 
razones ecol6gicas e hidrol6gicas no han sido suficientes para 
detener un proyecto «muy favorable» en la rentabilidad inmediata 
de la inversion . 

R. Se han tenido en cuenta los valores econ6micos de la 
zona negable por una escasez de suelo vegetal y baja rentabili ­
dad por tanto. 

Jesus M. a Lopez 

P. 6No serian mas las causas econ6micas y de proyecto de 
ingenieria, las que han determinado la paralizaci6n de la obra, 
que las puramente ecol6gicas que Ud. defiende? 

R. Si, han primado mas las causas econ6micas y tecnicas de 
ingenieria que las ecol6gicas, aunque estas ultimas tambien han 
influido, merced a la presi6n de grupos ecol6gicos, asi como 
geol6gicos, por las perdidas posibles dado la karstificaci6n del 
Valle . 

Pedro Marote 

P. 6Hay algun plan oficial para la defensa del Valle por parte 
de las autoridades? 

R. El plan oficial se ha cumplido y esta es la raz6n adminis­
trativa por la que se ha anulado el proyecto de construcci6n del 
pantano. 
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ESPELEOLOGIA TECNICA 
ESPELEOLOGIA TECNICA 
TECHNICAL SPELEOLOGY 
SPELEOLOGIE TECHNIQUE 

Research of properties of ropes 

18020.2.315 

Ferdinand Smikmator 

Neil Montgomery 

P. In the test in which forces were measured as a stop 
descender was released, how much rope between the anchor 
and person? 

R. From 0 to 10 meters. 

Mike Meredith 

P. Request for clarification of range of forces used to estab­
lish hysterisis curve? 

R. 0 to 160 Newtons. 
P. What was the maximum force measured using an 

autostop descender? 
R. Also Petzl's «autostop» reached 2.100 N (100 kg man­

quick interrupted movement) the avantage of this descender is 
in more positive developement of curve of force . 

Andy Eavis 

P. Did you do test with higher loading? 
R. To this time not. 
P. Did you subsequently find tensile strenght of sample? 

R. To this time not. 
P. What was max force recorded during field tests? 
R. Max. 2.100 N - forces depend on various influences. 
P. Can you comment on the length of the text specimen? 
R. Lenght was limited under testing machine. 

Douglas Soroka 

P. After how many cycles would you consider a rope 
usanfe? 

R. After first stages of our experiments I can't answer you . 

Franstisc Pistula 

P. Maximum number of cycles in one test run? 
R. 50.000 usually, max. 100.000. 

Robert Thrun 

P. Are you concerned with abrasion? 
R. To this time not, but it will be one part of our project. 
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FERNANDO OSORIO, 4-4-C 28039 MADRID 
PASAJE DE LAS ANTILLAS , 4-1-8 
POET A VIANA, 33 SANT A CRUZ DE TENERIFE 
CELSO EMILIO FERR ., ED. CASTRO 8-3-A VIGO PONTEVEDRA 
CORSEGA, 305-4--1 08008 BARCELONA 
DEP. ZOOL. UNIV. LA LAGUNA TENERIFE 
REAL, 42 GUMIEL DE MERCADO BURGOS 
DEP. ZOOL. BIOL. LA LAGUNA TENERIFE 
SANTIAGO, 28-4-A ARANDA DE DUERO BURGOS 
NIEVES CANO, 13-5-IZQ. 
MONTES DE OCA, 12-3-8 29007 MALAGA 
MONTEGRE, 18-24 ESC. 8-2-1 BARCELONA 
MOR ROY 34 CART AGENA MURCIA 
INES DE GRANADA/CTRA. ALFATAR, S/N 18012 GRANADA 
ASUNCION DE NTRA. SENYORA 
FONT DELS CAPELLANS, 8-5-3 MANRESA BARCELONA 
RAMON Y CJAL, 14 VILLANUEVA DE GALLEGO ZARAGOZA 
SANJURJO, 40 
ANTONIO VALDES Y BAZAN, 4-2 
YANGUAS Y MIRANDA, 25-4-IZQ. PAMPLONA 
RAVAL DE MONTSERRAT, 13 TERRASA BARCELONA 
AP. CORREOS 853 38080 SANTA CRUZ DE TENERIFE 
PARE CLARET, 446-4-4 
BARON DE CARCER , 30 46001 VALENCIA 
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ESTATS UNITS/ ESTADOS UNIDOS / UNITED STATES/ ETATS UNIS 

615 ARNEDDE , LOUISE 
BACK BILL, U.S. 
BACK WILLIAM , U.S. 

47 BECHLER, DAVID L. 
616 BECHLER, MARILYN F. 
640 BOSTED, ANN 
114 BOSTED, PETER 
194 BREISCH, RICHARD 
657 BREISCH, SUSAN 
108 BROOK GEORGE 
187 BROTHER NICHOLAS SULLIVAN 
1017 BUNNELL DAVID 
78 COHEN, ROBERT 
1213 CURL RANE, L. 

144 CRAWFORD NICK 
A DAY MICHAEL 
1013 DEAR CHARLES 
146 DOUGHERTY, PERCY H. 
209 DOWNEY, KEVIN R. 
266 EWERS, RALPH 
602 FERGUSON, LUCIE L. 
10 FERGUSON, LYNN M. 
603 FERGUSON, MARTEL 
361 FRANTZ, PERI 
85 FRANTZ, WILLIAM S. 
690 GARZA, ERNEST 
12 GOODBAR, JAMES 
607 GOODBAR, KATHERINE 
35 GURNEE, JEANNE M. 
129 GURNEE, RUSSEL H. 
643 GURNEE, SUSAN 
643 GURNEE, SUSAN T. 
29 HALLIDAY, WILLIAM 
123 HERMAN, JANET S. 
113 HILL, CAROL A. 
236 HILL, PAUL 
25 HOLSINGER, JOHN R. 
612 HOLSINGER, LINDA 
112 HOWARTH, FRANCIS G. 
48 HUBBARD, DAVID A. 
353 HUFTALEN, JOHN 
127 HUPPERT, GEORGE N. 
352 KOFFLER, ALISON 
1015 KRAUSS ELSA 
49 LARSON, DAVID 
617 LARSON, ELEANOR B. 
655 LONG, NANCY 
167 LUNDQUIST, CHARLES A. 
633 LUNDQUIST, PATRICIA J. 
121 MCCLURE, ROGER E. 
46 MCCLURG, DAVID 
674 MCCLURG, JANET 
164 MEDVILLE, DOUGLAS 
650 MEDVILLE, HAZEL 
651 MEDVILLE, SUSAN 
281 MO, ZHONG DA 
225 MOSES, JOHN 
663 MOSES, LEE 
662 MOSES, MARGARET 
86 MUELLER, ALBERT C. 
633 MUELLER, MARGARET 
79 MYLROIE, JOHN 
270 NELSON, VANCE 
82 PALMER ARTHUR 
631 PALMER MARGARET 
354 PETERSON, MELANIE 

5000 KETOVA WAY, HUNTSVILLE, AL 35803 
GEOLOGICAL SURVEY RESTON UA 
GEOLOGICAL SURVEY 431 , NATIONAL CENTER RESTON VIRGINIA 22092 
9250 J. HOOD STREET, BEAUMONT, TEXAS 77707 
9250 J. HOOD STREET, BEAUMONT, TEXAS 77707 
SLAC, BOX 4349 BIN 43, STANFORD, CALIF . 94305 
SLAC, BOX 4349 BIN 43, STANFORD, CALIF. 94395 
4735 MT. ASHMUN DRIVE, SAN DIEGO, CA 92111 
4735 MT. ASHMUN DRIVE, SAN DIEGO, CA 92111 
A. DEP. OF GEOGR. UNIVERSITY ATHENS GEORGIA 30602 
7018 BOYER ST. PHILADELPHIA PA 19119 
235 PACIFIC OAKS RD. 203 GOKTA CA 
240E 207 TH ., ST. BRONX NY 10467 
DEPT. OF CHEMICAL ENGINEERING UNIVERSITY OF MICHIGAN ANN ARBOR 
MICH 4810 
1601 CURLING WAY BOWLING GREEN K 4 42101 
UNIVERSITY OF WISCONSIN PO BOX 413 MLAWAUKEE WISCONSIN 53201 
1380 KOLMIA BOULDER COLO 
DEP. GEOG ., KUTZTOWN UNIV. KUKTZTOWN , PA 19530 
120 NORTH STREET, NORTHAMPTON, MA 01060 
160 REDWOOD RICHMOND KENTVEKG 
DEP. NAT. SC. LONGWOOD COLLEGE, FARMVILLE VIRGINIA 23901 
DEP. NAT. SC. LONGWOOD COL. , FARMVILLE, VIRGINIA 23901 
DEP. NAT. SC. LONGWOOD COL. , FARMVILLE, VIRGINIA 23901 
16345 ENGLEWOOD AVE, LOS GATOS CA 95030 
16345 ENGLEWOOD, AVE , LOS GATOS CA 95030 
1601 BRIDGEPORT DR. LOS ANGELES, CA 90065 
STAR ROUTE/BOX 71 CARLSBAD, NEW MEXICO 88220 
6621 SUNNYLAND, DALLAS, TEXAS 75214 
231 IRVING AVENUE, CLOSTER, NEW JERSEY 07624 
231 IRVING AVENUE , CLOSTER, NEW JERSEY 07624 
P.O. BOX 424 VALLEY COTTAGE, NEW YORK 10989 
231 IRVING AVENUE, CLOSTER, NEW JERSEY 07624 
1117 36TH AVENUE EAST, SEATTLE, WASHINGTON 
DEP. ENVIR. SC. UNIV. VIRGINIA, CHARLOTTESVILLE VA22903 
BOX 5444A, ROUTE 5, ALBURQUERQUE, NEW MEXICO 
1838 EAST KENSINGTON , SALT LAKE CITY UT 84102 
DEP. BIOL. SC. OLDDOMINION UNV. MORFOLK, VIRGINIA 23508 
NORFOLK, VIRGINIA 23508 
BISHOP MUSEUM, P 0 . BOX 19000-A. HONOLULU, HI 96817 
P 0 . BOX. 3667 CHARLOTTESVILLE VA 22903 
310 RIDGE ST. NEWART, NJ 07104 
1830-GREEN BAY ST. LA VALLE , WIT4601 
655 PELHAM PKY N BRONX, NY 10467 
342 IRON HAWK CT CAROLSTREAM 
15 S.6TH AVE. LA GRANCE, IL60525 
15 S.6TH AVE , LA GRANCE IL 60525 
1028 RALSTON CORPUS CRISI , TEXAS 78404 
214 JONES VALLEY DRIVE, HUNTSVILLE, ALABAMA 35802 
214 JONES VALLEY DRIVE, HUNTSVILLE, ALABAMA 35802 
4700 AMBERWOOD DR. DAYTON, OHIO 
1610 LIVE OAK, CARLSBAD, NEW MEXICO 88220 
1610 LIVE OAK, CARLSBAD, NEW MEXICO 88220 
11762 INDIAN RIDGE RD RESTON , VIRGINIA 22091 
11762 INDIAN RIDGE RD. RESTON , VIRGINIA 22901 
11762 INDIAN RIDGE RD, RESTON , VIRGINIA 22091 
INT. EST. PROG. UNIV. NEGRASKA, OMAHA NE 68182 
118 E. MADISON, LOMBARD, IL 60148 
118 E. MADISON, LOMBARD, IL 60148 
118 E. MADISON, LOMBARD, IL 60148 
631 , LINCOLN PARK EAST CRANFOR NJ 07016 
631 , LINCOLN PARK EAST, CRANFORD NJ 07016 
BOX 2194, MISSISSIPPI STATE, MS 39762 
1942 LOMBARDY DR. LA CANADA, CA. 
EARTH SCIENCE DEPT UNIVERSITY ONEONTA N.Y. 13820 
EARTH SCIENCE DEPT. UNIVERSITY ONEONTA N.Y. 13820 
124 STORMS AVE , N.18 JERSEY CITY NJ . 07036 
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267 ROMIKE , HAROLD R. 
154 SASOWSKY IRA DANIEL 
43 SOROKA, DOUGLAS 
712 SOUTHAM, CHRISTINE 
26 SOUTHAM, LAWRENCE 
3 STORICK GARY, D. 
219 THRUN , ROBERT 
45 VARNEDOE LOUISE 
1018 VESELY CAROL 
700 WATSON , PATTY JO. 
156 WATSON , RICHARD A. 
81 WHITE , ELIZABETH, L. 
355 WHITE , WILLIAM B. 
165 WRIEHT, WINFIELD E. 
169 YAGER , JILL 

FRAN<;A / FRANCIA / FRANCE 

702 BOULLIER, NICOLE 
A CAUMARTIN VICTOR 
269 CAURENT ROGER 
279 CHABERT, CLAUDE 
120 CHABERT, JACQUES 
683 CHOPPY, BRIGITTE 
163 CHOPPY, JACQUES 
136 DUCLAUX, GERARD 
37 DUBOIS, PAUL 
709 DUFLOT, SYLVIE 
1022 GANDINI J. 
33 GUICHARD, FRANCIS 
214 JUBERTHIE, CHRISTIAN 
215 JUBERTHIE-JUPEAU, LISIANNE 
269 LAURENT, ROGER 
255 MANGIN, ALAIN 
A MOURET CLAUDE 
228 PALOC, HENRI 
1023 PETZL PAUL 
680 PROPOS, CLAUDETTE 
137 PROPOS, GERARD 
208 RENAULT, PHILLIPPE 
200 SANCHEZ, LUIS ENRIQUE 
246 SIFFRE MICHEL 
2 VALICOURT, ENRIC 

HHC 3AD APO 09039 
DEP. OF GEOL. UNIVERSITY PA 16802 
BOX 13 DRIFTWOOD COVE 9 STREET RT25 GREENPORT NEWY 
RRI BOX 95, POMFRET CENTER SOUTHAM CTO6259 
ROI BOX 95 POMFRET CENTER, CT 06259 SOUTHAM 
400 CHURCHILL RA VENETIA PA 15367 
8123 14TH AVENUE/ADELPHI MD. 20783 
5000 KETOUA WAY HUNTSUILLE AL 35803 
408 ELLWOOD BEACH OR. 3 GOLETA ESTATS UNITS 
DEP. PHILOSOPHY, WASHINGTON UNIV., ST. LOUIS, M063130 
DEP. PHILOSPHY, WASHINGTON UNIV., ST. LOUIS, MO63130 
210 MATERIALS RESEARCH LAB. UNIV. PARK. PA 16802 
210 MATERIAL RESEARCH LAB. UNIV. PARK, PA 16802 
3506 PINEBROOK DR. RICHMOND, VA 
BIOL. SC. DEP./OLD DOMINION V. NORFOLC, VIRGINIA 23508 

47 RUE DE LA SABLIERE, PARIS 75014 
60 RUE DELPECH 80000 AMIENS 
CHENE IN SEMINE 74270 FRANG 
47 RUE DE LA SABLIERE, PARIS 75014 
8, RUE CREMIEUX 75012 PARIS 
182, RUE DE VAUGIRARD 75015 PARIS 
182, RUE DE VAUGIRARD 75015 PARIS 
18, RUE DE ROSENBERG, 63200 VEMISSIEUX 
LES MER LETS RUE DES GREZES 34100 MONTEPELLIER 
LORME DES JEUNEURS 75002 
41 RUE BEZOUT 75014 PARIS 
ECOLE DE S. MARTIAL 24250 DOMME 
LABORATOIRE SAUTERRAIN MOLIS 09200 SAINT GIRONS 
LABORATOIRE CNRS 09200 MOULIS 
CHENE EN SEMINE F 74270 FRANGY 
LAB. SOUTERRAIN CNRS MOULIS 09200 S'GIRONS 
LA T AMAN IE 87380 MAGNAC BOURG 
94, RUE DE LA PEPINIERE 34000 MONTPELLIER 
ZI CROLLES 38190 BRIGNOUD 
«LE DE VEHSON» ALLEE DES PINS F 13009 MARSEILLE 
«LE DE VENSON» ALLEE DES PINS F 13009 MARSEILLE 
7, RUE JAMEN-GRAND 69300 CALUIRE 
CERNA-ECOLEDES MINES GOBDST. MICHEL 75272 PARIS 
34 RUE TRACHEL-NICE 06000 
10 BD. CHAMPETIER DE RIBES F. 64000 PAU 

GRECIA / GRECIA / GREECE / GRECE 

699 LADA, CHRISTOU 
608 PAPAKOSTANTINOU, CHARIS 
16 PETROCHILOU, ANNA 

HOLANDA / HOLLAND / HOLLANDE 

89 DE SWART, HERMAN V. 
159 DEELEMAN REINHOLD, CHRIST 
688 KOPERDRAAT, MARC 
148 NOTEMBOOM, JOS 
360 SCHEFFER, RUDY J. 
664 TERPSTRA LINDEMAN, ELINE 
229 TERPSTRA, ANNE 
226 VAN DER HURK, PETER 
69 VAN DER PAS, JAN PAUL 

ATENAS 
3 RUE AREOS-P. FALIRON-ATHENES 
35 RUE CONSTANTINOPLE-NSMYRNE ATHENES 17121 

KOOLSTRAAT 56 2312 PT LEIDEN 
SPARRENLAAN 8 46416A OSSEND RECHT 
BLOYS V TRESLONGSTR 64 KS AMSTERDAM 
INST. TAX . ZOOL. P.O. BOX 20125 1000 HAC AMSTERDAM 
REMBRANDTLAAN 15, 3741 TA BAARN 
PANHVIS 35, 6305 AR SCHIN OP GEUL 
PANHVIS 35 6305 AR SCHIN OP GEUL 
UTRECHTSE WEG 305 3731 GA DE BIL T 
VAUWEHOFWEG 3, 6333 CB SCHIMMERT 

HONGRIA / HUNGRIA / HUNGARY / HONGRIE 

268 FERENC, CSER 
244 FODOR, ISTVAN 
245 GA'DOROS, MIKLOS 
271 GADOROS, MIKLOS 

H-1025 BUDAPEST, SZEPVOLGYI-UT 204/A 
HUNG. AC . OF SCIEN. RES . REG. ST. KULICK GYU22 7621 PECS 
KAPY UT 57. H-1025 BUDAPEST 
H-1025 BUDAPEST KAPY UT 57 
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203 GYORGY, DENES 
248 KOSA, ATTILA 
711 MAUCHA, LASZLO 
243 TARDY, JANOS 

INDONESIA 

276 SOEWARNO, DARSOPRAJITNO 

ITALIA / ITALIA / ITALY / ITALIE 

A AGOSTINI SILVANO 
A BANBAGELETE MATEO 
158 SANTI, RENATO 
A BUSELLATO LEONARD 
135 CALANDRI , GILBERTO 
A CAT ALANO ELIODORO 
645 CAVALERI , LINDA 
4 CIGNA, ARRIGO A. 
626 CONTI, MARIA 
64 CONTI , ROBERTO 
161 DALLE MULE, RENATO 
161 DALLE MULE, RENATO 

DEL VECHIO FRANHCENO 
68 EZIO, BURRI 
201 FABRICATORE, ALESSIO 
601 FERLATTI SKILAN, CLARA 
604 FORTI, GIOVANNA 
605 FORTI, LAURA 
11 FORTI , PAOLO 
606 FORTI , SILVIA 
264 GALIMBERTI , MASSIMO 
676 GUGLIELMI , PAOLA 
115 GUIDELLI , SANDRO 
641 GUSPERTI , MARIO 
17 MADONIA, PAOLO 

MANGHISI VICENZO 
710 MARCHESIN, DONATA 
648 MINA, DALLERA 
672 MULIELLO, CARLA 
A MUZI FRANCESCO 

NINI ROBERTO 
139 PAGANINI, LEONIDA 
87 PANZICA LA MANNA, MARCELO 
A PUGLISI GIUSEPPE 
634 PRINZI JALLI , ANNA MARIA 
68 ROSSI, GUIDO 
5 SKILAN, CLAUDIO 
A VINCENZO MANGHISI 
A ZAVA BRUNO 

H-1132 BUDAPEST, BORBELY U.5 
1149 BUDAPEST, KOVER L.U 46 
1155 BUDAPEST LENIN-UT 11 
H-1121 BUDAPEST, ZUGLIGETTI VT.40 

JALAN DIPONEGORO, 57 BANDUNG 

SOPPINTENDENZA ARCHEOLOGICA D'ABRUZZO 66100 CHIETI 
PIAZZA CAVOUR 24/1 19100 LA SPEZIA 
41 VIA TERTULLIANO 20137 MILANO 
VIA SETTE COMUNI 9 36015 SCHIO 
SALITA DON GLORIO, 2 BIS-IMPERIA 
INSTITUTO DI ZOOLOGIA VIA ARCHIRAFI 18 90123 PALERMO 
VIALE VERBANO, 2 21026 GAVIRATE (VA) 
FRAZ. TUFFO 1-1 4023 COCCONATO AT 
PIAZZA NAPOLI 34 20146 MILANO 
PIAZZA NAPOLI 34 20146 MILANO 
VIALE TRENTO E TRIESTE 8 31029 VITTORIO VENETO (TU) 
VIA TRENTO TRIESTRE 8 31029 VITTORIO VENETO TREVISO 
VIA DON CARLO GHOCCHI F14 70123 BARI 
VIA STOAT A 21 
VIA FATEBENEFRATELLI 26 34170 GORIZIA 
VIA DEL TORO, 4 34125 TRIESTE 
VIA S. VITALE 27 40125 BOLOGNA 
VIA S. VITALE 27 40125 BOLOGNA 
VIA S. VITALE 27 40125 BOLOGNA 
VIA S. VITALE 27 40125 BOLOGNA 
VIA TONALE 358VARESE91 285086 
VIA AURELIA, 118-SAN BARTOLOMEO AL MARE IMPERIA 
VIA DEL SALICI 79 MILANO 
VIA CHERUBINI 11 PADERNO DUGNANO-MILANO 
V. VALPARAISO 3, 90144 PALERMO 
VIA BAINSIZZA, 10 CASTELLANA GROTT A 70013 
VIA CASTELLO 58, AZZATE (VA) 
VIA TERTULLIANO 41 , 20137 MILANO 
V. CALLIODE 5, 90149 PALERMO 
DEP. ING. ELECTRICA MONTELUCO 67100 L'AQUILLA 
LOR ET ANI ANNAMARIO VICOLO TORTO 14, 05035 NARNI 
VIALE VERBANO 2, 21026 GAVIRATE (VA) 
VIA VALDEMONE 57-1 , 90144 PALERMO 
VIA H.R. IMBRIANI 117 CAP 95128 CATANIA 
VIA VALDEMONE 57-1 , 90144 PALERMO 
VIA VERGA 16, 37138 VERONA 
VIA DEL TORO 4, 34125 TRIESTE 
VIA BAINSIZZA 10, 70013 
VIA MARCHESE DI VILLABIANCA 24, 90143 PALERMO 

IUGOESLAVIA / YUGOESLAVIA / YUGOSLAVIA / YUGOSLAVIE 

143 DUSAN, GAVRILOVIC 
177 HABIC, PETER 
1217 HABE FRANCE 
91 ISTENIC, LILI 
140 JANET STUDENEC, VEKAR 
198 KEROVEC , MLADEN 
126 KUNAVER , JURIJ 
199 MESTROV, MILAN 
685 MIHEVC, ANDREJ 
71 MILAN, VELIKONJA 
682 MIRAN, FARDIGA 
681 MIRAN, LAPANJA 
1015 MLADEN GARASIC 
133 POSARIC, JURAJ 
132 PUC, MATIAS 

SV. MARKOVICA 28, YU-11000 BEOGRAD 
POSTOJNA, TITOV TRG2 
INST. ZA RAZISKOVANJE TITOV TRG 2 POSTOJNA 
VERVSTCOVA 35 
POSTOJNA 
DEP. ZOOLOGY UNIV. ZAGREB, ROOSEVEL TOV TRG 6 
HUBADOVA 16, 61113 L JUBLJANA 
DP. ZOOLOGY UNIV. ZAGREG, ROOSEVEL TOV TRG 6 
GRIC 10 61370 LOGATEC 
INST. ZA BIOLOGI POB. 141/3 61001 YUBLIANA 
POSTOJNA 
POLOJNA 
NOVA UES 73A YU41000 ZAGREB 
ZELENJAK 12, 41000 ZAGREB 
ASKERCEVA 15. 61000 LJUBLJANA 
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JAPO / JAPON / JAPAN / JAPON 

635 KASHIMA, MASAKO 
92 KASHIMA, NARUHIKO 
118 OGAWA. TAKANORI 

LiBAN / LiBANO / LEBANON / LIBAN 

263 KARKAHI , SAMI 

MALASIA / MALAYSIA / MALAISIE 

210 HEREDITH, MIKE 

3 BUNKYO-CHO, MATSUYAMA, EHIME 790 
3 BUNKYO-CHO, MATSUYAMA, EHIME 790 
1-11 -21 KITA-OTSUKA, TOSHIMA-KU, TOKYO 170 

SPELEOCLUB DU LIBAN B.O. 70923 ANIULIAN 

7 TOMAN SANTOSA, 27600 RAUB PAHANG 

MEXIC / MEJICO / MEXICO / MEXIQUE 

A SANCHEZ ISMAEL 

NORUEGA /NORWAY/ NORVEGE 

96 LAURITZEN, STEIN-ERIK 
235 LUND, CECILE 

C/318 136 COL. NVA. ALEMAN MERIDA YUC. 

DEP. CHEMISTRY, BOX 1033 N-BLINDEM 0315 OSLO 3 
FROGNERVEIEN 35, 0266 OSLO 2 

NOVA ZELANDA / NUEVA ZELANDA / NEW ZELAND 

618 ETHERIDGE MICHAEL 
656 FRASER, DON 
652 HOUSTON, GREGORY JOHN 
111 HUGH SMITH, CHRISTOPHER 
619 PALLISER, JUDITH 
111 SMITH, CHRIS 
155 WILLIAMS, PAUL 

PERU/ PEROU 

260 MORALES BERMUDEZ, CARLOS 

105 RICHMOND AVE TOKOROA 
NEW ZELAND SPEL. SOC. P.O. BOX 18/WAITOME CAVES 
137 HIGHSTED ROAD, BISHOPDALE CHRISTCHURC 5 
18 BUCHANANS ROAD CHRISTCHOCH 4 
P.O. BOX 18 WAITOMO 
12 SHEARER AVE, CHRISTCHURCH 5 
AUCKLAND UNIVERSITY GEOGRAPHY DEP. AUCKLAND 

AVENIDA BRASIL 1815 LIMA 11 

POLONIA / POLONIA / POLAND / POLOGNE 

A BRONISLAW WOUCIECH 
77 DUMNICKA, ELZIBIET A 
1214 GLACEK JERZY 
A KRZYSZTOF P. WOKOSZYN 
707 MIKUSZEVSKI , JERZY 
A RUDNICKI JAN 

PORTUGAL 

183 BNAGA, JOAQUIM 
182 CARLOS DOS SANTOS, FJV. 
239 CORDEIRO, ORLANDO CAETANO 
240 CRISPIN , JOSE ANTONIO 
185 DIAS NEVES, JOAO JOSE 
184 LAURA MARIA CASTRO MIRAND 
702 MOROTE ABREN , PEDRO 
238 ZEFERINO BASILIO, CARLOS 

ROMANIA / RUMANIA / ROUMANIE 

706 BLEAHU, MARCIAN 
A PONTA GEORGE 
280 VIEHMANN , IOSIF 

31-016 KRAKOW 
30-014 KRAKAS, KMIECA 20/9 
INST. DE GEOL. UNIVERSIDAD AL ZWIRKI I WIFURY 93 02089 WARSZAWA 
MAZURSKA 31 , 25-342 KIECCE 
ZWIERZYNIECKA 11 M 17 00719 WARSZAWA 
VARSOVIA 

RUA SOLDADOS DA INDIA 52, 1400 LISBOA 
AV. INFANTE D. HENRIQUE 14 1 E 2980 GEINAS 
V. CASAL DOS NETOS S. PEDRO TRAFARIA 2825 MTE. CAPARI 
AV. INF. SANTO, 54-5-D 1300 LISBOA 
R. FERREIRA BORGES, 109-1-D 
R. FERREIRA BORGES, 109-1-D 1300 LISBOA 
R. CABO 86 R/CE 1200 LISBOA 
ZONA Y DE CHELAS 18-1-C 1900 LISBOA 

ST. MARIA ROSETTI , 51 BUCAREST 
STA. ROSIN MONTANA 4, BUCARESTI 
STA. MESTECENILOR 8 BLOC IX F, AP. 5 3400 CLUJNAPOLA 

SUDAFRICA / SUDAFRICA / SOUTH AFRICA 

341 SHULTZ, MICHAEL C.T. 233 JAN VAN RIEBEECK RD . OUDTSHOORN:6620 
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SUECIA / SUECIA / SWEDEN / SUEDE 

1022 ASTROM EMMA 
105 ASTROM, LARS-ERIK 
637 ASTROM, LENA 
66 BESKOW, HANS 
649 HOLMBERG, HEDVIG 
224 JEANSSON, EVERT 
661 JEANSSON, IRENE 
1006 LAGERSTROM CLAES 
1007 LAGERSTROM MONIKA 
630 LENANDER, BO. 
162 LINDEN, ANDERS H. 
67 LOFGREN, KJERSTIN 
80 PETTERSSON, ULLA 
627 SANDER, ANNIKA 
44 SJOBERG, RABBE 

VINAU CONST ANTIN 

KAVALLERIU 6 SOLLENTUNA 
KAVALLERIVAGEN 6, S-19178 SOLLENTUNA 
KAVALLERIVAGEN 6, S-19178 SOLLENTUNA 
GRINDTORPSVAGEN 13, S-18332 T ABY 
HEMMINGSBY, S-74050 ALUNDA 
BRINKVAGEN 9 902 48 UMEA 
BRINKVAGEN 9 90248 UMEA 
GREU ATAN 38 11453 STOCHOLM 
GREU AT AN 38 11453 STOCHOLM 
KUMLAGATAN 9 ?TR, 2-72342 VASTERAS 
HEMMINGSBY, S-74050 ALUNDA 
HALSINGEGAT AN 19 113 23 STOCKHOLM SVERIGE 
HOFWILSTR. 9/POSTFACH CH 3053 MUNCHENBUqHSEE 
TJARHOVSGATAN 8, S-93132 SKELLEFTEA 
VRETGATAN 7, S-90231 UMEA 
SUNNYSLAEN 11104 

SUISSA / SUIZA / SWITZERLAND / SUISSE 

625 BERNASCONI , CHRISTINE 
63 BERNASCONI, RENO 
275 FAVRE, GERALD 
1018 FISCHER HELENA 
679 JASMIN, USTUNDAG 
642 LAUBLI, ADRIAN 
35 SCHERRER RENE 
38 STRINATI, PIERRE 
116 THOMA, ALEXANDER 
131 URS, WIDMER 
36 WILOBERGER, ANDRES 

TURQUIA / TURKEY / TURQUIE 

180 KOLA, ISMAIL 
A TEMUCIN A YGEN 

CH3053 MUNCHENBUCHSEE, HOFWILSTR. 9/POSTFACH 
CH 3053 MUNCHEMBUCHSEE HOFWILSTR. 9/POSTFACH. 
1261 LA RIPPE 
HOFSTR. 142 CH 8044 ZURICH 
CLARAGRABEN 153, CH-4057 BASEL 
GIRHALDENWEG 6, 8048 ZURICH 
BRUGGWIESENSTR. 6 CH 8442 HETTLINGEN 
35, CHEMIN DU PRE-LANGARA 1223 COLOGNY 
BRUDERWIES 9, 8041 ZURICH 
AESCHENGRABEN 5, CH-4051 BASEL 
HOFSTR. 142, 8044 ZURICH 

ANKARA ATAC, SK 41/1 
SOCIETE SPELEOLOGIOUE DE TURQUIA 

TXECOSLOVAQUIA / CHECOESLOVAQUIA / CZECHO-SLOVAQUIA / TCHECOSLOVAQUIE 

149 BOSAK, PAVEL 
97 DEMEK, JAROMIR 
119 FRIELD, KAREL 
1024 HAU LI LEK DAVID 
106 HLAVAC, JOZEF 
A JAROMIR MUSIL 
A LYSENKO VLADIMIR 
104 PANOS, VLADIMIR 
253 PISKULA, FRANTISEK 
109 SKRIVANEK, FRANTISEK 
237 WAGNER , JOSEF 

URSS 

A PECHORKIN IGOR A 
257 T AMAZ, KIKNADZE 

XINA / CHINA / CHINE 

26 LIN HUA, SONG 
197 SHOUYUE, ZHANG 

JIVENSKA 106617, 141 00 PHAHA 4 
JIRASKOVA 55, 602 00 BRNO 
CS!140 00 PRAHA 4, MARKWSOVA 1631 
JIHOZAPANDNI 111/27 PRAHA 4 SPORIZOU 
SKOLSKA 4 031 80 LIPTOVSKY MIKULAS 
BLANSKO SPESON 27 67902 
GOTTWALDOVO NABR. 14 11000 PRAHA 1 
PAVELCAKOVA 20, 772 00 OLOMOUC 
OLBRACHTOVO NAM. 3 62400 BRNO 
LANDOVE STYCHOVE 1612, PRAHA 4 CS 149 00 
BOHUMIN 73581 NEURODOVA 1157 

PERM. STATE UNIVERSITY BUKIREV ST. 15 PERM 
TBILISI, RUCHADZE STR. 9 INST. GEOG. 

INST. GEOG. ACAD. SINICA BEIJING 
INST. OF GEOLOGY ACAD. SINICA P.O. BOX634 BEIJING 

ORGANITZACIO / ORGANIZACION /ORGANIZATION/ ORGANISATION 

901 DE MIER I GRACIA, JORDI 
902 PEREZ Y DE PEDRO, PAU 

TRAFALGAR 2-6, CABRERA DE MAR - BARCELONA 
HOMER, 55, 2-3 08023 BARCELONA 
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903 AUROUX I POBLADOR, LLUIS 
904 UBACH I TARR ES, MONTSERRAT 
905 MEMBRADO I JULIAN, JOSE LUIS 
906 TORNE , ANTONI 
907 MONTSERRAT I NEBOT, ALFRED 
908 FERRER, DIEGO 
909 MACIA, SEBASTIA 
910 DE VALLES TENA, JORDI 
911 FREIXES I PERICH, ANTONI 
912 CERVELL6 TORRELLA, JOSEP M. 
913 MONTERDE, MANEL 
914 ESCOLA I BOADA, OLEGUER 
915 TEN , RAM6N 
916 INGLES I ALC6N , ANTONI 
917 VICTORIA, JOSEP M. 
918 NOGUERA, MIQUEL 
919 FRANCH I MARTINEZ, JORDI 
920 CANET, LLOREN(; 
921 PALACIOS I PEREZ, SERGI 
922 MARTINEZ RIBAS , JOAQUIM 
923 T ARRUELLA I CAMPS, JOAN 
924 LLORCA, EDUARD 
925 LLORCA, MERCE 
926 GRAT ACOS, MONICA 
927 ESTANY, IMMA 
928 CLOP I GARCIA, JORDI 
929 MARTINEZ, ROSA 
930 FARRERES, JAUME 
931 BELLES, XAVIER 
932 VIVES I JORBA, SALVADOR 
937 ANT6N, M. ROSARIO 
938 AMENOS I VIDAL, ANTONI 
939 PICANYOL, CARME 
940 KUNZEL, WILLI 
941 KUNZEL, FRITZ 
942 GABALD6N, JESUS 
943 SAMARRA, FRANCESC XAVIER 
944 CAROL, ALEXANDRE 
946 PAUNE, LLUIS 
948 PAUNE, FERRAN 
949 MIRALLES, PERE 
950 ROCIAS , ANTONI 
952 MARQUES, FERRAN 
953 GALAN, CARLES 
954 CANYAMERAS I SANAHUJA, M. 
956 ALBERICH , GEMMA 
957 INIGO, JOSEP S. 
1201 ESPANYOL, FRANCESC 
1202 VILLALBA, JOSEP F. 
1204 BATTESTINI , RAFAEL 
1205 MARIGOT, EUGENI 
1206 BONILLA, JUAN ANTONIO 
1207 JULIA VIVES, VICENTE 
1208 ERASO, ADOLFO 
1211 TRIMMEL, HUBERT 
1213 CURL, RANE L. 

1214 GLAZEK, JERZY 

1217 HABE, FRANCE 

1218 FELGUERAS, IDELFONSO 
1219 FERRANDEZ, JUAN JOSE 
1220 BORRAS, CATALINA M. 
1221 ROSALES, MANUEL 
1222 BOHIGAS, RAMON 
1223 TALLADA, NESTOR 
1224 PENA, JESUS 
1226 DIAZ, M. ROSA 

S. ANTONI M. CLARET, 278 ENT. 3 08026 BARCELONA 
BALMES, 143, 3-2 BARCELONA 
HOLANDA, 48, AT. 1 08903 HOSPITALET LLOB. - BARCELONA 
COMER(; , 27, 08003 BARCELONA 
AV. AMERICA, 15 BXOS. 1 CERDANYOLA VALLES - BARCELONA 
G.E. BADALONA, APARTADO DE CORREOS 232, BADALONA 
MALADETA, 7-11 , 1-3 08016 BARCELONA 
GASELA, 57, 2-1 BARCELONA 
ROJAS, 13 SABADELL - BARCELONA 
SANT PERE, 20, 5-1 SANT BOI LLOBREGAT - BARCELONA 
SERRA CAMARO, 18, 2-2 SABADELL - BARCELONA 
RAFAEL BATLL6 , 14 AT. BARCELONA 
SERVEi ARQUEOLOGIA GENERALITAT DE CATALUNYA 
MONTIU, 12 BIS 1-4 MONTCADA I REIXAC BARCELONA 
GRAN VIA 318, 08004 BARCELONA 
Pl I MARGALL, 206, 1 er P TERRASSA 
MONTLLOR I PUJAL, 90 BARCELONA 
RIMOT I SERRA, 226 1-4 BARCELONA 
LLADONER, 12-2 08035 BARCELONA 
CTRA. CASTELLAR, 52 08222 TERRASSA - BARCELONA 
MUNTANER, 547-549 BJS. 08022 BARCELONA 
SANT GERVASI DE CASSOLES, 45-2 08022 BARCELONA 
SANT GERVASI DE CASSOLES, 45 2 08022 BARCELONA 
PL. LESSEPS, 33 ESC. C 6-4 08023 BARCELONA 
ERMENGARDA, 14, 2-1 08014 BARCELONA 
BURDEOS, 25, 5-1 08029 BARCELONA 
HOMERO, 55, 2-3 08023 BARCELONA 
E.C.G. SECRETARIO COLOMA 3, 08025 BARCELONA 
CAN BRUIXA 10-12, 4.0 08028 BARCELONA 
SALVADOR BUSQUETS, 9 AT. 1 TERRASSA - BARCELONA 
E.C.G. SECRETARIO COLOMA 3, 08025 BARCELONA 
CTRA. CERDANYOLA, 45-SAT. 08190 SANT CUGAT VALLES 
CARME, 39, 3-1 BARCELONA 
ROSSELL6, 94 BARCELONA 
ROSSELL6, 94 BARCELONA 
MAGNET, 13-3 MANRESA - BARCELONA 
P. MARAGALL, 367-1 BARCELONA 
SABIANA ARENA, 50-31 BARCELONA 
ARIBAU, 17 ENT. 2, BARCELONA 
ARIBAU, 17 ENT.2, BARCELONA 
POETA FALGUERA, 9 SABADELL - BARCELONA 
ROGER DE FLOR, 65-67 4-1 BARCELONA 
AV. ROMA, 29, 3-2 08029 BARCELONA 
CONGRES, 19, 2-3 BARCELONA 
SANT ANTONI , 17 TERRASSA - BARCELONA 
MALADETA, 7-11 , 1-3 08016 BARCELONA 
FELIP II , 229, 2-1 08027 BARCELONA 
VALENCIA, 123-125 08011 BARCELONA 
MALLORCA, 327 08037 BARCELONA 
VIA AUGUST A, 163, 08021 BARCELONA 
M. SERRAIMA, 19, BARCELONA 
SAN LESMES 3, 09004 BURGOS 
ESCULTOR ALFONSO GABINO, 19, P 5.a 46022 VALENCIA 
AGROMAN RAIMUNDO FDEZ. VILLAVERDE, 43, 28003 MADRID 
BUNDESDESKMALAMT, HOFBURG-SAEULENSTIEGE, A-1010WEIEN AUSTRIA 
DEP. OF CHEMICAL ENGINEERING, UNIVERSITY OF MICHIGAN ANN. ARBOR/ 
MICH 48109USA 
INST. GEO. UNIV. DE VARSOVIE AL. ZWIRKI I EIGURY 93, PL-02089 WARSZA­
WA POLONIA 
INST. ZA RAZISKOVANGE KRAS SAZU, TITOV. TAG. 2 POSTOJNA/YUGOSLAV­
IA 
APARTADO DE CORREOS, 2097 29080 MALAGA 
MAYOR, 50, 50540 BORJA - ZARAGOZA 
VIRGEN DEL LLUC, 10 ENTLO. 07001 PALMA DE MALLORCA 
SALUD AL TO, BLOQUE 4, N.0 13, 38008 SANTA CRUZ DE TENERIFE 
APARTADO DE CORREOS, 531 , 39080 SANTANDER 
CARRANZA, 6, 2.0 IZQUIERDA 28004 MADRID 
CABESTREROS, 6, 1.0 D 08003 BURGOS 
APARTADO DE CORREOS , 389, 26080 LOGRONO 
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1227 GONZALEZ, JUAN JOSE 
1228 GIL GENIS, M. VICT6RIA 
1229 TASC6N , ALBERTO 
1234 BELTRAN, JESUS 
1244 ROSAURA, CONCEPCl6 

APARTADO DE CORREOS, 540, 33080 OVIEDO 
PIE DE LA CRUZ, 12, 5.0 46001 VALENCIA 
APARTADO DE CORREOS, 6208, 48080 BILBAO 
PRIM, 17, 80330 TERRASSA 
APARTADO DE CORREOS 9005, 08080 BARCELONA 
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