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Estudio espeleol6gico preliminar en Sierras Bayas, Argentina, 
un paleokarst? 

Barredo, S.P. 
Ge6loga. Grupo E peleol6gico Argentino GEA - Universidad de Buenos Aires UBA / Consejo acional de Investigac iones 

Cientfficas y Tecnicas CO ICET. E-mail : gea@ mail.retina.ar 6 sbarredo@ mail.retina.ar 

Resumen 
Lo e tudios reaJizados por el Grupo Espe leologico Argentino en Sierras Bayas, part ido de O lavarrfa Argentina a fi nes del afio 1996, 

perrnitieron analizar el estado del kar t asociado a dos cuevas dolomftica y ademas plantear un modelo de origen para ambas. 
En la prox imidades de esta localidad se desarrolla las sierra Septentrionales donde afl ora el Grupo Sierras Bayas. Dos son la 

cavidades analizadas, una conocida como Matilde Catrie l mientras que la otra, detectada recientemente, se la denomino Mallegn i. 
Se rea lizaron tareas pre liminares de explorac ion y reconoc imiento que comprenden la localizacion de las bocas de acceso, medicion de 

temperatura , anal isis geologico ex pediti vo y observaciones referente a la morfologfa karstica de cada una de ellas. 
Es tudios geologicos prev ios revelaron la pre encia de un pa leokar t en la sedimentitas superiores de l grupo. Se ugiere que e ta 

cuevas deri van de procesos karsticos fos iles. La identificacion de espeleotemas y posibles conductos de c irculacion acti vos indicarfan 
reactivacion del sistema para los tiempos actuales. 

Abstract 
Exploration studies carried out by the Speleological Group of Argentina in the Sierras Baya town, Olavarria Department, Argentina, at 

the end o f 1996 permitted the analys is of two do lomitic caves, the state of the associated karst and propose a mode l fo r the ir origin . 
Close to this town, is developed the Sierra Septentrionale range where the Sierras Baya Group outcrop . Two caves have been 

visi ted, one is known a Matilde Catriel while the other, recently discovered , was identi fied as Mallegni . 
Pre liminary ex ploration and recognition works were hold comprising the location of the keyholes, temperatu re measurement , exped itive 

geologic analys is and fin ally, observations related to the karst morphology of each one. 
Some geologic tudies revealed the ex istence of a paleokar t developed in the younge t sediments o f the group. It i suggested here that 

the pre ence of such paleokarst immed iately overlying these rocks might be indicative of an ancient karst phenomena related to the 
dolomitic caves, while the ex istence of active spe leothems and probable flow conduits would suggest reac ti vation. 

lntroducci6n 
La presencia de cavernamientos en los nivele do lomfticos de 

la ierra Bayas ha sido detectado por la labore cientfficas de 
Barrio er al. ( 199 l ), Poire e Iniguez ( l 984) aunque estos autores no 
realizaron estudio espe leologicos. 

Luego de la denuncia de una nueva cavidad (Cueva Mallegni) , 
el Grupo E pe leologico Argentino realizo una campafia a fines del 
afio 1996 para evaJuarel estado de l karst y amp liar los conocimientos 
sobre su evolucion. 

Lo resultado obtenido sefia lan q ue la cuevas ex istentes 
presentan espe leotemas (es talactitas en gestacion, acumulaciones 
botroidale de carbonato de calcio blanco tapizando paredes y piso. 
e tc) y rasgos morfologicos que indicarfan que se trata de un karst 
acti vo de evolucion lenta. Por otro lado yen func ion de estudios 
geolog icos prev io , e detecto la ex istenc ia de un pa leokar t 
localizado en lo edimentitas inmediatamente uprayacentes al 
nivel dolomftico portador. Esto introduce una hipotesis con respecto 
a la genesis dee ta cav idades. La misma sugiere que los procesos 
kar ticos pudie ron haber e inic iado e n tiempo paleozoicos e 
interrumpidos po teriorn1ente por cambi os re lativos de l ni vel del 
mar conjuntamente con los cambios climaticos imperantes en ese 
momento. Posteriorrnente, por tectonismo estas roca sufren a censo 
y erosion quedando nuevamente expue ta a lo procesos karsticos 
observables en la actuaJ idad. 

Ubicaci6n y Geografia 
Las cuevas se hallan ubicada en la Sierras Bayas que ocupan 

la porcion occidental de las ierras Septentrionales de la provinc ia 
de Buenos Aires, entre los 36° y 37° de latitud ur y los 60° y 61 ° 
de longitud oeste (vea e fig . I). Este cordon tiene una disposicion 

NO-SE y no sobrepasa los 500 m sobre e l nivel de! mar. Las sierras 
presentan una altura max ima de 3 15 m sobre el nivel del mar estando 
las cuevas a aproximadamente 250 - 270 m nm. 

De las do cuevas e tudiada en esta etapa solo una ha sido 
topografi camente situada, esta es la cueva Matilde Catrie l cuyas 
coordenadas geograficas son: 

60° 08' 25" Long itud Oeste y 36° 56' 10" Latitud Sur 
Se encuentra en la camera de Taffoleti , a una aJ tu ra de 253 m 

sobre et nive l de l mar. 
La otra cueva recientemente denunciada e ta ituada en los 

terrenos del Sr. Mallegni, en la ladera noreste del cerro Aguirre, 
por lo que fue in fo rrnalmente bauti zada como Cueva Mallegni . Se 
encuentra a unos 64 m al noreste de la boca de la cueva Matilde 
Catriel a una altitud de 263 m sobre el nivel del mar, sefialando un 
desnivel entre am bas bocas de I O m. Su desarro llo e , hasta el 
presente, de 19 m con un desnivel de -4.4 m (vease fig. 2). 

El c lima es calido a templado humedo con un promedio de 
lluvias anual de 800 mm siendo fundamentalmente abundante en 
verano. Las temperaturas oscil an entre 15° y 30° C en e l verano y 
para e l invierno entre 5° y I 5°C, con una media para la zona de 13, 
8oC. 

Marco Geol6gico 
Comprende la sucesion precambrica conocida como Grupo 

Sierras Bayas (POIRE, 1987) compuesta por las siguientes unidade : 
Miembro C uarc itas ln fe riores , Mie mbro Do lom fa , Miembro 
Psamopelita de la Formaci6n Villa Monica; Miembro P amopelitas 
Superiores, Miembro Cuarc itas Superiores, Miembro Arcilitas que 
constituyen la Formaci6n Cerro Largo y Miembro Calizas de la 
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Fig 1: Mapa de ubicaci6n de Las Sierras Septentrionales 

Formaci611 Loma Negra. En conjunto, e tas unidades conforman 
un manto subhorizontal cuyo espesor maximo no supera los 350 
m, aunque la potencia media o cila entre lo 50 my 70 m. Se apoya 
en discordancia ero iva sobre un basamento fgneo--metamorfico 
e infrayace por medio de discordancia a la Formaci6n Cerro Negro 
de edad cambro--ordovfcica. Su origen se vi ncula a facies de 
plataforma (TERUGGI et al., 1958), mas precisamente a un ambiente 
epiconLinental y litoral marino de a lta energfa y poca profundidad 
que produjo el depo ito de las cuarci ta inferiores (ortocuarcitas) 
como arenas de playas, dunas subacueas y barras litorale , mienrras 
que la de trucc ion y redeposito de estructuras algales en la forma 
de calcarenita , ma rarde afectada por ac ti vi dad qufmica, 
constituyeron la dolomfas. Como lo seiialara Poire ( 1984), la 
presencia de facies de lutitas rojas en la base de l M iembro 
P amopelita marcarfa la culminacion del ciclo regresivo iniciado 
con la Cuarcitas lnferiore . Una nueva tran gre ion queda sugerida 

CUEVA MALLEGNI 
Sierras Bayas, Partido de Olavarria 

Provincia de Buenos Aires 

ESPELEOMETRIA 

Ouarrollo: Ulm 
0un1v,1· ., _, m 
Techo max.; 3 .Sm 
Ancho mu.: 3.6m 

PLANT A 

REPUBLICA ARGENTINA 

PERFIL 

por la presencia de psamitas y pelitas varicolores en el Miembro 
Psamopelitas ya que indican profundizacion mientras que, las 
Cuarcitas Supe riores indi ca n un nu evo cic lo regre ivo. 
Po teriormente, un cambio en la energfa ambiental , permitio la 
deposiracion de las arcilitas y de las cal izas micrfticas en un ambiente 
tranqui lo zona de albuferas. Un nuevo descenso del nivel del mar, 

probablemente vinculado a glaciaciones, produjo la ex po ici6n 
subaerea del ub trato carbomitico acompaiiado de fenomenos de 
disoluc ion karstica que dieron lugar a la formacion de el pai aje 
kar tico, actualmente exhumado como paleokar t (BARRIO, 1991 ). 

La ausenc ia de eva poritas (BARRIO, op. cir.) indican un 
paleocl ima calido y humedo para esos tiempos. Esto concuerda 
con los estudios realizado por Terrugi et al .. ( 1958), que indican 
que el ba amemo e taba fuertemente alterado por accion de un clima 
calido y humedo. La erosion que sufrieron estas roca debilitadas 
por los proceso quimico , permit.io la instalacion de un mar poco 
profundo en un ambiente de pl ataforma. 

Morfolog1a Karstica 
Las cuevas se de a rroll an en lo niveles dolomftico por 

disolucion como proceso principal , acompaiiados de procesos de 
corrosion y de plome como procesos secundarios. Se accede, en 
ambo casos, por conductos vert icales generados probablemente 
por et desplome de parte del techo de la cavidad. 

La cueva Mallegni presenta una sala principal donde puede 
ob ervarse el de arro llo de concrec iones carbonaticas con aspecto 
botroidal y es talac titas en es tado de gestac ion (vease fig. 3) 
(BARREDO, 1997). La concreciones tapizan no solo el techo ino 
tambien parte de las paredes y e l piso, conju ntamente con las 
eflorescencias carbonaticas resu ltante de proce o de di olucion/ 
corro ion. E ta ultimas corresponden a carbonato de calcio blanco 
presente como mantos o co mo ve nill a de re ll eno en las 
microfi suras. El piso esta constituido por material detrftico local y 
extemo. 

HOJAG EA 132 
GRUPO ESPELEOL OGICO ARGENTINO 
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de la Cueva Mallegni. 
'---------------------------------------------' 
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En la cueva Matilde Catriel en cambio, pudo establecerse la 
presencia de una ala pequeiia y otra de mayor desarrollo, cerca de 
4 m por 6 m, a la que se accede por un ori ficio horizontal de dificil 
transito. La cueva presenta un desarrollo total de unos 25 - 30 m y 
un desnivel de 5 m. 

A grandes rasgos puede seiialarse que existe un fuerte control 
por el diaclasamiento ubmeridional pre ente, de manera que estas 
salas se disponen con rumba simi lar y su origen se debe, en parte, 
a los procesos de disolucion ocurridos a traves de estas estructuras. 

La sala principal pre enta eflore cencias carbonatica al igual 
que la cueva anterior, con au enc ia de concreciones de cualquier 
tipo alvo algunas microestalactitas en gestacion. 

El techo presenta cavidades semiesfericas de no mas de 2 m de 
diametro (tipo chimeneas) producto de disolucion/corrosion. El piso 
e halla tapizado mayormente por sed imento detrftico Fino (polvo), 

aloctono y clastos Lamaiio grava gruesa hasta ai lados bloque de 
no mas de 1,5 m de largo originados en procesos gravitatorios coma 
el desplome in situ , proximo a la boca de acceso. En la porcion 
po terior de la sala. sabre el detrito Fino. pudo determinar e la 
pre encia de rasgo morfologico que indicarfan la circulacion de 
una corriente de agua, proveniente del ex terior, en forma de arroyo 
sinuoso que deja un lag residual de clastos tamaiio grav illa o sabulita 
(Barredo, 1997). Dicho arroyo se extiende mas alla de la pared 
final por media de un orificio de 30 cm de altura lo que deja abierta 
la posibilidad que la cueva pueda continuarse en esa direccion. 

Mediciones de temperatura realizadas en la parte posterior de 
la cueva indican un valor de aproximadamente I 2°C para e l aire, 
temperatura que se toma coma es table dado que este sector de la 
cueva e ta suficientemente ais lado del exterior. 

Discusi6n 
Hacienda referencia a los procesos que dieron origen a una 

superficie discordante entre e l Grupo Sierras Bayas y la 
suprayacente Fomiacion Cerro Negro Barrio ( 1991 ) propane que 
una vez depo itada las calizas del techo del grupo se produjo el 
retiro del mar y la consiguiente expo icion subaerea, acompafiados 
de fenomenos de disolucion karstica bajo un clima calido y humedo. 
Esta paleosuperficie irregular es identificada por el au tor, coma un 
paleokarst. Paralelamente este ambiente epicontinental ufrio 
flucruacione del nivel del mar en una sucesion de transgresiones y 
regresiones acompafiadas de procesos erosivos y depositacionales. 
Asf, es muy probable que una vez depositadas las dolomfas y tras 
un evento regresivo. esta hayan sufrido procesos de disolucion 
karstica y deposito de arc illa (facies de lutitas rojas ba ale del 
Miembro Psamopelitas), todo bajo un clima calido donde primo 
las condiciones humedas y la escasa evaporacion. Un nuevo ascenso 
del nivel del mar impidio que e l karst evolucionara a su etapas 

maduras. mientras que e depo itaban las pelitas superiore del 
Miembro Psamopelitas. Finalmente una nueva regresion permitio 
la instalacion de otro paisaje karstico en el If mite superior del grupo. 

La exhumacion posterior de estas unidades por movimientos 
tectonicos y erosion y. la instalacion de un clima templado humedo 
perrnitieron la reinstalacion del ambiente karstico al estado actual. 

Conclusiones 
Si bien el trabajo llevado a cabo fue de naturaleza expeditiva 

puede estimarse, con un relativo grado de seguridad, que se trata 
de un karst activo pero que evoluciona muy lentamente debido al 
clima y a la precipitaciones anuales. que en e ta region no son lo 
suficientemente abundante . El estado del karst queda confirrnado 
por la existenc ia de estalactitas en proceso de gestacion y de posibles 
corrientes de circulacion de agua provenientes del exterior. 

La hipotesis de una primera etapa de karstificacion de edad 
paleozoica, es merarnente e peculativa. Se basa en la existencia de 
un paleokarst desarrollado en las unidades suprayacentes al nivel 
dolomftico. En funci6n de las variaciones del nivel del mar 
conjuntamente con lo cambios climaticos (aparentemente cfclicos) 
que acompaiiaron la depo itaci6n de los edimentos del grupo, es 
po ible presuponer que lo proce o. de disolucion de !as dolomitas 
se hayan iniciado bajo condic iones de clima calido y humedo 
relacionado al paleopai aje kar tico superior o bien haberse 
de arrollado con anterioridad al mismo. 
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Dernieres explorations dans la Grotte du Poteu (Valais-Suisse) 

Frederic Betrisey 
Rue des Places, CH- 197 1 Champlan 

Resume 
Exploree de maniere spe leologique pour la premiere fois au debut du siecle, la Orone du Poteu a Saillon connai't actuellement un 

developpement d· environ dix ki lometres de galeries, pour quelque 250 metres de denive llation . Mai s les colorations effectuees dans le 
gouffre du Grand Cor (-600 m) prouvent une percee de plus de 2000 metres de denivellation. Ayant decouvert la riviere princ ipale. puis 
trois siphons succe sifs, !'ex ploration dev ielll de plus en plus difficile. 

Abstract 
First ex plored by caving experts at the start o f this century. Poteu cave at Sa il Ion has approximately I O kilometres of galeries in a depth 

of only 250 metre . But the dye tracings in the cave of the Grand Cor (-600m.) have proved that the cave system has a depth o f 2000 
metres. Having discovered the principal river and 3 successive feeder treams, the exploration of the cave system has become more and 
more difficult. 

1. Introduction 
L'exploration d·un reseau tel que le Poteu a necessite deja pre 

d'un siecle et en necessitera peut-etre un autre. Chaque generation 
de spe leo logues valaisans, et d ' ailleurs, s ' y sont alle les, avec plus 
ou moins de difficultes et de reuss ite. Mais meme i les moyens 
techniques de nos precurseurs etaient moins avances. l'acces a la 
«pointe», actue llement , rend )'ex ploration passablement plus en­
gagee et difficile. De plus. nous sommes arrives a la limite de )'ex­
ploration «sans bivouac»: entre 20 et 25 heures d ·explorations con­
tinue , de te lles ort ie se font une a deux fo is par annee, dans les 
quelques semaines d 'etiage favorable. Enfin, les toutes dernieres 
decouvertes ont ere realisees en plongee speleo et en ex plora tion 
post-siphon, rendant les avancees quelque peu o litaires ... 

2. Historique 
Mais parler du Poteu sans citer les di fferentes etapes primor­

diales de son exploration era it une gageure. En effet, ii semblerait 
que deja au temps de la prehistoire, cette cavite, qui re te encore la 
plus importante du Valais actue llement , ait ete choisie comme ab ri 
par les premiers hommes. C'est alors seulement en 1905 que l'on 
peut parle r de premiere ex ploration , menee par le profe eur 
H. Schardt, suivies de differents leves des premieres alles (Pittard 
en 1940; prof. Ambi.ilh en 4 1 ). En 1947, J. Germanier et L. Ducret 
explorerent les puits d·entree. Le releve sera effectue en 49 par 
Savioz, Grobet et Exquis (GROBET 195 1 ). Puis c 'e ten 1973 que la 
cavi te attei nt 3 km de developpemelll, grace aux efforts de Due, 
Berclaz et Perren. (BERCLAZ 1974). Peu apres, en 1976, une percee 
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remarquable, avec la decouverte du Septieme Ciel et du Yolcan, les 
plus belles concretions du Poteu, es t encore effectuee par Due, 
Perren et Masotti .(BERCLAZ 1978). 

II faut alors auendre 1988, ou la plus belle decouverte est reali­
see: celle de la ri viere et du siphon. par Berthod, Constantin et 
Dayer. (Co STANTI 1989). La cavite a quelque dix kilometres de 
developpement. 

3. Explorations recentes 
Des lors, de grosses et longue sorties sont organisees pour es-

ayer de contourner ce siphon. Mais le escalade en artif de puit 
remontants, par Preisig et Lathion , en aval de la riviere, n'aboutis­
sent a rien (Btrn1sEY 1993) et les galeries aval descendantes ne 
menent qu 'au re eau actif. c'est a dire a la 1iviere, sur une dizaine 
de metres, et a son echappee, a travers une fi ssure ou un siphon 
noye ! Alors, c 'est aussi au sommet de la Rampe Ouest que l'on 
essaye de decouvrir une suite non noyee I B. Ducluzaux y decou­
vre une galerie perpendiculaire de I 00 metres de long. Malheureu-
ement, elle s'obstrue, colmatee par la boue. Un puits remontant 

est aussi explore, mais devient trop etroit (sortie GSR-GSL-F). 
II faut alors songer a franchir ce siphon terminal. Une premiere 

tentative. en 1993, par A. Pahud et J. Leroi. montre qu ' il depasse 
le 160 metres de developpement et a, jusque la, une profondeur 
max imale de 25 metre.(BETRISEY 1994). En decembre 1995, une 
seconde tentati ve.par R. Boudon, pennet de passer en fin ce siphon 
qui totalise 370 metre de long. Un autre est deja en vue ! (BETRISEY 
I 996). En fin , en mars 1996, R.Boudon replonge et ex plore le 
deuxieme iphon, qui. Jui , e t plus court : 60 metre a -7 metres 
maximum. Un troi sieme est de nouveau en vue. mais surtout , une 
large galerie eche continue. meme apres les 400 metre ex plores 
(BETRISEY 1996). 

4. Perspectives a venir 
Comme le Poteu est constitue de trois niveaux bien differents : 

le reseau fossile, concretionne et sec, le reseau semi -actif, noye en 
partie ou totalement !ors des crues, et le reseau actif, assez peu 
aueignable, et que ses galerie ont deux orientations principales, 
perpendiculaire au pendage ou dans ce dernier (PERR IN 1997), on 
constate qu ' il se developpe «en escalier», du moins les parties 
franchi ssables. Cela revient a dire qu ' ii faudrait decou vrir approxi­
mati vement au niveau de la Rampe Ouest une issue «capable» de 
shunter le siphon. 

C"est ainsi que les orties futures eront axees sur la possibilite 
de trouver un pa age a ec menant aux zones post-siphon. Mais 
une sortie plongee sera aussi envisagee, car. tel fut deja le cas au 
Poteu, c 'est en passant par une galerie noyee mais ev idente que 
l'on a decouvert les galeries seches, mais devant etre agrandies a 
leur debu1. Bref, ii nous reste encore de belles heures d 'exploration 
devant nous ! 
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Rio la Venta project - progetto Rio la Venta 
Sette anni di esplorazioni nel canyon sacro del Rio la Venta 

Tullio BER ABEi, Antonio DE VIVO, Davide DOMI ICI, lta lo GIULIVO 
Associazione Geografica La Venta, Via Priamo Tron 35/f, 3 1100 Trevi o - Italia - Tel/fax 0422/32098 1 

Vocabolo Chiorano I 0, 02046 Magljano Sabina (Rl) - Italia - Tel/fax 0744/9 l0027 
Web site: http://www.itre.com/laventa. - Emai l: laventa@ itre.com 

Abstract : Rio la Venta Project: 7 years exploring the sacred canyon of Rio la Venta 
The «Ri o La Yenta» Project is a plan of geographical researches (including archaeological, anthropological, pe leological, geological, 

hydrogeological and wildeme s sec tions) started in 1994, hav ing as aim the study of a wide almost tota lly unex plored area of the state of 
C hi apas (Southern Mex ico) cut through by Rio La Yenta, an 80 km long great canyon dug more than 400 meter deep into the tropical fo rest. 

T he project, o rganized and carried out by the geographical association «La Yenta» (Trev i o, Ita ly), was awarded in 1993 the «Rolex 
Award fo r Enterprise», an international pri ze of great prestige. 

Up to the pre ent time approx imate ly 11 0 caves were ex plored carrying out topographical surveys for a total development of 28 km ; 
parti cularl y noteworthy is the Cueva del Rio La Yenta, a resurgence opening in the canyon and deepening 11 km into the forest on it left 
orographic ide, and connecting hydrogeolog ically to the wide karst system nearby the village of Lopez Mateos. Such y te rn , pre enting 
more than 22 km or development and 24 entrance . appear more and more as a tropical ka rst «park» of great importance. 

Besides, in the cour e o r the project impressive monumenta l centre closed into the fo res t were reached ; such centres may be ascri bed 
to the late classic Zoques, conremporary neighbour of the Mayas, of whom very little is known; the discovery of buri al s ite and other s igns 
of occupation in most of the ex plored caves, mainly those along the high canyon cli ffs , g ives this area a noteworthy archaeological impor­
tance. 

lntroduzione 
II Rio La Yenla e un profondo canyon de llo stalo del Chiapa in 

Mes ico, intag liato in una selva tropicale tra le piu imponenti e 
rigogliose al mondo per magnificenza de lle strutture naturali e de l­

le biodi versita che la caratte ri zzano. 
Un canyon d i impareggiabile be llezza, un traforo natu ra le con 

porta le tra i piu alti e maesto i a l mondo, un si tema carsico tropi­
ca le aui vo tra i piu estes i de l Mess ico, grotte foss ili ri ccamente 
concrezionate, esploraz ioni quas i impo sibili nei profoncli pozzi 
che i aprono come «occhi» ne lla selva, risorgenze di acqua limpi­
cla e ea cate cl'acqua pietri fica te, scorc i panoramici come «quadri » 
natu ra l i. numerose vestigia di antiche e poco conosciute c ivil ta vis-
ute nella selva con uso sepolcraJe e rituale de lle grotte, insediamenti 

colonia li , ecc. : in questo conte to, nel marzo 1994 e cominciata 

l'avventura del «Progetto Rio La Yenta>> , un piano di ricerche geo­
grafiche (archeologiche, antropologiche. speleologiche, geologiche, 
id rogeologiche, natu ra listiche, ecc.) che e stato finora portato avanti 

con due sped izioni l' anno e che c i vedra impegnati ancora nel 1998. 
In to tale sono tare effenuate finora 8 spedizioni, clelle quali la pri ­
ma fu una ricognizione ne l 1990 . 

In un precedente documento apparso su Spe leologia 11°33 (no­
ti ziario dell a Socie ta Spe leologica Ita liana) de ll 'ottobre 1995 g ia s i 
illu trarono gli obie ttiv i delle ricerche in cor o ed i primi ri sultati 
esplorati vi; in un successivo aggiornamento apparso sempre su 
Spe leolog ia n°35 del dicembre 1996 fu pubblicato ii rilievo inte­
grale dell a Cueva de l Rio La Yenta, la piu importante grotta esplo­
rata nell'area. Nel pre ente articolo quindi i descri ve sinteticamente 
lo stato di avanzamento de lle ricerche ne l campo spe leologico eel 
archeologico, a lla luce de i ri sultati conseguiti con la recente mi -
ione de l genna io-aprile 1997 che ha visto coin volti o ltre 50 parte­

c ipanti . 
11 progetto, organi zzato e gestito dall 'Associazione Geogra fica 

La Yenta con sede in Trev iso, gode di numeros i patroc ini oltre che 
dell 'appoggio logistico del Governo mes icano e di vari istituti 

cientifi c i; ha gia finora vinto ii prestigio o premio «Rolex Award 

fo r Enterpri e» ne l 1993. e ne l 1995 i e aggiudicato la «genziana 
d ' argento» al film fes tival di Trento con ii documentario «Rio La 

Yenta: un canyon tra due oceani ». I recenti risultati de lla spedizio­
ne, in fine, sono stati oggeuo di un documentario cientifico inter­
nazionale a produzione italo-france e- tarun itense, che sad\ vero­
similmente ultimato e distribuito ne ll 'autunno 1997. 

Le ricerche speleologiche 
Ne ll ' area car ica de l Rio La Yenta, comprendendo la Selva El 

Ocote e la limitrofa Selva del Mercadito, ne l corso delle spedi zioni 
protraues i fin a parrire dal 197 1 ad opera di vari g ruppi ita liani e 
France i, ono sta te finora esplorate circa 230 grolle e topografati 
c irca 55 km di cunicoli e ga lle rie. 

In tale contes to e apparso decisivo ii contributo del progeuo 
«Rio La Yenta» che, a part ire dal 1994, ha esplorato circa 11 0 grot­
te effettuando finora riliev i topografic i per qua i 28 kn1 di sv iluppo 
complessivo. 

Le ricerche spe leologiche de l progetto, in verita. hanno origine 
al 1990 anno in cui per la prima volta viene effettuata (Speleologia 
11°23 ottobre J 990) la di ce a del rio lungo circa 80 km; in tale 
circostanza I 'a ttenz ione princ ipale degli esploratori fu ri volta es-
enzialmente aJJ a conoscenza de lle numerose difficolta connesse 

a lla transitabilita integrale de l canyon. 
Succes ivamente i focal izzo l 'attenzione sulle grotte pre enti 

lungo le a lte pareti de l canyon ove, o ltre ai Lanti sgrottament i di 
interstrato di riJevante importanza archeologica. fu rono rinvenute 
ri sorgenze d 'acqua piu o meno gro se: Aguacero, Los Bordos. 
Mujeres Mex icanas, Cueva del Rio La Yenta, El Ocote. Grande 
Cascata e Vuelta, tanto per citare le principali , sono solo alcune tra 
le tante ri sorgive incontrate che hanno stimolato la cono cenza 
speleologica de lle e lve in destra e s inistra orografica e proposto 
ques t' area come un gros o « erbatoio» di ri sor e idropotabili per 
rumanita. 

ln de tra orografi ca del Rio La Venta tulle le ricerche hanno 
dovuto fare i conti con la impenetrabilita della Se lva El Ocote, un 

terreno olcato da profondi karren e coperto da una fi tta vegetazio­

ne che con ente anche a lle piu esperte guide penetrazioni di mass i­
mo 1.000 m al giorno. Ogni tentativo fano per raggiungere a piedi 
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Photo 1 : Climbing a wall in the Rio La Venta Canyon 
(80 km long) 

i tan ti obiettivi avvistati con i sorvoli aere i e pertanto mi seramente 
fa llito, anche se durante gli stess i sono state acquisite informazioni 
archeologiche ull 'antico u o della selva rivelates i di fondamenta­
le importanza per ii prosieguo de l progetto. So lo durance l' ultima 
sped izione e stato finalmente raggiunto l'Ombligo de l Mundo, ii 
cosiddello «buco nero» avvistato ne l verde della giungla fin dal 
1994, grazie a comple e e ri chiose manovre aeree con uomini 
ospesi quasi I 00 m al di sotto di un e licottero: le condizioni estre-

me hanno consentito di scendere l'abi so ma non di proseguire 
ne ll 'immen a grotta la cui esplorazione sara ovvian1ente oggetto 
primario della pro ima missione. 

L'area in si nistra orografica de l rio La Venta, prima di questo 
progetto, era praticamente sconosc iut a al mondo spe leo log ico. 
L'esploraz ione della Cueva del Rio La Ven ta, una grossa ri sorgenza 
che partendo dal canyon si addentra per 11 km, dimostro invece in 
modo inequivocabile che questa parte dell a selva doveva possede­
re caratteri stiche speleologiche praticamente uniche. 

II grande rio ipogeo stuzzicava o ltremodo ii desiderio de lla ri ­
cerca de l suo inghiottito io narurale, e fu essenzialmente per tale 
motivo che, dopa ii fallimento dei tentati vi fa tli dall ' interno con 
lunghe ed estenuanti esplorazioni, le ricerche del progetto si con­
centrarono sulla selva in ini stra orografica che, non possedendo 
un toponimo generale nella cartografi a ufficia le, si identifica con i 
nomi delle colonie in essa presenti : Lazaro Cardenas, Lopez Mateos. 
Unidad Modelo, Emiliano Zapata e Venustiano Carranza. 

e i dintorni di tutte queste colonie sono stale segnalate gro1te 
ma al momenta, farta eccezione per Unidad Mode lo e Lazaro 
Cardenas dove pur avendo svolto ricerche interessanti non e stato 

ancora raggiunto un buon li vello di conoscenza. le nostre attenzio­
ni sono state ri volte essenzialmente all a comprensione de l sistema 
carsico della Lopez Mateos. 

Questa colonia si apre ai bordi di una vasta e sub pianeggiante 
depress ione chiusa pasta alla quota di circa 700 m slm; la piana e 
solcata da un rio superficiale, detto di «Osman», con portate estre­
mamente variabili e med iamente comprese intorno ad 1-2 me/sec. 
II rio verso va lle si inghiotte nel «Traforo di Osman» alla quota di 
680 m slm e dopo aver percorso ii Sumidero I 0 , ii Sotano del Quetzal 
ed ii Sumidero 2°, riaffiora ne lla Cueva del Rio La Venta per prose­
guire in sotterraneo la sua corsa al canyon ove confluisce alla quo­
ta di 275 m slm. Risalenclo ii rio Osman i attraversa l'i ntera piana 
Fino ad incontrare nuovamente dall ' al tra parte le trutture a cockpi t 
da cui proviene r acqua; ogni biforcazione del rio conduce ad un 
nuovo ingresso di grotta ed ecco che a monte della piana di Lopez 
Mateos ii s istema di interdig ita per risalire, grotta dopo grotta, fi110 
alle piu alte quote che delimitano a sud la struttura monoclinalica 
de lla selva. 

Dopo la Cueva de l Cafetal , de l Rio Osman, dell 'Ejidal, de Las 
Cotorras, dell'Arco e di Pedro e Manue l, g ia scoperte neg li anni 
passati , sono state esplorate durante l ' ultima mi ss ione La Cueva El 
Dorado, Beba, Lucero, Lucas e Manue l, Monterosa 3", Pescado 
Rojo, Tigre, Murcie lagos e soprattullo clel aranjo che hanno con­
sentito di aggiungere ulteriori tasse lli a questa esaltante ri costru­
zione del re ticolo carsico della Lopez Mateo . 

Attualmente e accertato e transitab ile olo ii collegamento 
Osman-Ejidal, per ii resto crolli e sifoni impediscono ii passaggio 
a llo speleologo. 

In defi nitiva, comunque, anche se sara necessario effelluare 
ulteri ori collegamenti e trovare i tasse lli ancora mancanti , si puo 
g ia parlare di un unico vasto sistema carsico tropicale caratteri zza­
to da un piano superiore di ga llerie fossili, talora con spe leotemi di 
notevole bellezza scenografica come ne l caso delle grotte Ejidal e 
Pedro e Manue l. e da un piano posto c irca I O m piu in basso di 
ga llerie allagate ave scorre 1 'acqu a de l rio so1terraneo. 

Finora l ' intero sistema della Lopez Mateos, riportato nell a al­
legata planimetria, si articola in ol tre 22 km di ga llerie con ben 24 
ingressi e g ia si configura come un «parco» carsico tropicale di 
notevole importanza. Sono in corso le proced ure con UNESCO e 
altri organi smi per la necessaria tutela e va lori zzazione dell ' area. 

Le ricerche archeologiche 

ell 'ambito de lla spedi zione Rio La Venta I 997 per la prima 
volta sono stali portati degli archeologi sui luoghi scoperti dagli 
speleologi negli anni precedenti: luoghi di difficilissimo acces o, 
alcuni dei quali ubicati su pare ti vertiginose che hanno richiesto 
calate e risalite di oltre 140 m ne l vuoto, che hanno confermato 
l 'eccezionale importanza delle scoperte farte. 

I ricercatori de l Centro Ita liano Studi e Ricerche Archeologiche 
Precolombiane di Brescia coordinati dal Prof. Giuseppe Orefici, 
l ' lnstituto Nacional de Antropologia e Hi storia di Tuxtla Gutierrez 
con la presenza costante de ll'archeologo Dr. Eliseo Linare e 
l 'Universidad de Ciencias y Artes de l Estado de Chiapas ne ll a per­
sona de l Prof. Thomas Lee, hanno raggiunto nel fo lto dell a Foresta 
tropicale ben sei centri con architettura monumentale, alcuni clei 
quali di grandi dimen ioni. 

Lo stato di conservazione delle strulture e ottimo ed e po sibile 
osservare le decorazioni delle facc iate in pietra di templi e palazzi. 
Le dimensioni e la complessi ta dell a trultura inte rna di questi 
insed iamenti , caratteri zzati da varie tipologie di edifici, cam pi da 
g ioco de ll a pa ll a, grad inale, te rrazzamenti e grandi mu rag lie 
megalitiche, indicano una notevole importanza ne l panorama so­
cio-politico della Mesoamerica mericlionale. 

In termini genera li possiamo afferrnare che gli insecliamenti 
esplorati rappresentano i centri elitari di una civilta sv iluppata i tra 
ii VI ed ii X secolo nell' area de l Rio La Venta e, probabilmente, in 
aree contigue. Per quanta riguarda l ' affili azione culturale, I' ipotesi 
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IL SISTEMA CARSICO DI LOPEZ MATEOS 
{Chiapas - Mexico) 

Denominazione coordinate UTM 
1 Cueva del Rio La Venta 25.784 71 .512 
2 Sumidero 2· 25.335 69.025 
3 Solano del Quetzal 25.387 67.857 
4 Sumidero 1' 25.281 67.166 
5 Cueva del Tiarillo 25.414 67.211 
6 Cueva del Rio Osman 23.769 65.567 
7 Cueva Eiidal 24.095 74.761 
8 Cueva de Las Cotorras 23.702 66.704 
9 Cueva del Cafetal 23.1 53 65.511 

10 Cueva di Pedro e Manuel 23.151 63.301 

0 

sv1luppo o enominazione 
11 .000m 11 Cueva dell'Arco 

12 Cueva del Naranjo 
340m 13 Cueva El Dorado 
600m 14 Cueva Beba 
200m 15 Cueva Lucero 
680m 16 Cueva di Lucas e Manuel 

2.100m 17 Cueva Pescado Roio 
1.140m 18 Cueva del Tiore 
1.000m 19 Cueva Murcielaaos 

550m 20 Cueva Monterosa 3• 

0 

r:J o<\ 
J:J D JI 

oO C;; ~ 

0 

2 

coordinate UTM 
23.576 62.823 
24.950 63.610 
23.951 62.582 
24.568 63.133 
25.233 66.136 
22.961 63.772 
25.035 62.210 
25.085 62.207 
24.620 60.838 
21 .887 65.657 

0 

0 
0 

c::J 

' -
5Km 

sv1luppo 
230m 

2.500 m 
350m 
230m 
220m 
439m 
80m 

140m 
140m 
240m 

0 

0 

0 

186 
' \ 
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che pare piu consi tente e quella secondo la quale i costruttori di 
queste citta sarebbero stati di emi a «zoque», sebbene alcune carat­
teristiche architettoniche siano del tutto nuove. Tale emia, gia nota 
in altri periodi delta storia precolombiana de l Messico e nelt 'attua­
lita, e invece ignota per quel che riguarda ii Class ico Tardo (600-
900 d.C.), periodo di massimo plendore delta vicina civilta maya 
e di gran pane della mesoamerica meridionale. Se l' ipote i e giusta 
c i troveremmo di fro nte all e imponenti ves ti gia deg li zoque 
tardoclass ici, contemporanei e «vicini » dei maya, di cui si sa po­
chissimo. 

Se gia ii numero e la qualita dei iti monumentali costitui cono 
un vero e proprio «te oro» archeologico, la pre enza di grandi quan­
tita di grotte secche con sepolture e altre tracce di occupazione ren­
de l' insieme di straordinaria importanza. In una de lte cav ita esplo­
rate ono state rinvenute ben I I sepolture di bambini e in una se­
conda cav ita e stata identi fica ta un 'offerta consistente in cerami­
che integre, una scultura raffigurante una testa di giaguaro e fram­
menti di un cran io di un bambino. La grotta detta «El Castillo», 
data la presenza di un probabile altare monolitico e anche sulla 
base delt ' ubicazione della grotta in uno dei luoghi piu straordinari 
delt ' intero canyon, embra invece costituire un 'area cerimoniale 
legata alt a fun zione sacra che ii Fiume dovette svolgere nelt 'anti­
chita. 

Le cavita, oltre a fomire dati e contesti di grande utili ta per 
compararli con quelti che pos ono emergere dai siti monumentali , 
hanno preservato materiali deperibili come tessuti e vegetali che 
costitu i cono una vera rarita nelt ' archeologia messicana. 

La probabile contemporaneita delt ' utilizzazione di grotte e siti 
monumentali permette, quindi , di ricostrui re un panorama di gran­
de complessita, ricco di dati di carattere architettonico, sepolcrale 
e ri tuale che rappresenta un u11 icu111 nelt ' ambi to dell 'attuale arche­
ologia mesoamericana. 

A tutto cio va aggiunta l' impress ionante ubicazione delt a mag­
gior parte delte grotte (centinai a), di fese da pareti verticali che era 
necessario calare con grande abilita: parliamo quindi di popola­
zioni che avevano sviluppato una capacita arrampicatoria di al tis-
imo li velto tecnico, come for e non ne esistono nelta storia del­

l"uomo. 
Le datazioni al Carbonio 14 fi nora effettuate a cura del Prof. 

Salvatore [mprota del Dipartimento di Fisica dell" Uni versita La 
Sapienza di Roma, hanno confennato i periodi pi u an tichi (i mpal­
cature in legno del 400 d.C.) e accertato che la fruizione del canyon 
e continuata. in fom1e diver e. fi no a periodi relativamente recenti. 
Collegate all 'archeologia sono le ricerche in corso a cura dei geologi 

dell'ENEA Fabrizio Antonioli e Claudio Puglisi, rivo lte alta com­
pren ione dell 'evoluzione geomorfo logica recente de l canyon, al 
suo lasso di soltevamento in tempi storici ed alte variazioni del 
paleoc lima. 

Enti che patrocinano ii progetto: 

In [talia 
Ministero Uni versita e Ricerca Scienti fica 
Dipartimento Ambiente ENEA Casaccia di Roma 
Dipartimenti di Fisica, Uni versita La Sapienza di Roma 
lstituto Italiano di Speleologia, Uni versi ta di Bologna 
lstituto di Antropologia Fisica, Universita di Padova 
Societa Speleo logica llaliana 
Club Alpino Italiano 
Centro Italiano Studi e Ricerche Archeologiche Precolombiane 

In Europa 
Union Internati onale de Speleologie 
Universita Nicola Kopemi ko, Torun (Polonia) 
Dipartimento di Antropolog ia e Storia. Universita di Varsav ia 
(Polonia) 

In Messico 
Gobiemo del Estado de Chiapa 
I AH, lnstituto acional de Antropologia e Historia 
Secretari a de Ecologia, Recursos Natu rales y Pesca, Chiapas 
lnstituto de Historia Natu ral de Chiapas 
Universidad de Ciencias y Arte del estado de Chiapas 
Comision acional del Agua 

Sponsor 
RO CKPORT, DUPO NT, FERRI 0 , NOS , KONG, 

DURACELL, FILTEC, LUMACA, FORM E TI , COLEMA , 
PRORA, RAUM ER, KODAK, NITAL, IB ERIA, AVIACSA 
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Les grands gouffres du Jura vaudois 

par David Christen & Jerome Perrin, SC Vallee de Joux et GS Lausanne 

Resume 
Le Jura vaudoi se situe aux confins NW du canton de Vaud (Suis e occidentale). Les pro pections spe leologiques sont inten e depui 

quelques decennies. Ces dernieres annees plusieurs nouve lles cavites importantes ont ete decouvertes grace notamment a I 'emergence de 

techniques modernes de desobstruct ion e t la mise ajour de l ' inventa ire des cavites. De fait , le Jura vaudois presente la plus forte densite de 
gouffre profond de toute la cha1ne du Jura uis e e t fra111;:ais. Cette densite elevee de cavites peut 'ex pliquer par differents facteurs 
d 'ordre geolog ique, geomorpholog ique e t geographique. 

Abstract 
The Jura «vaudois» is s ituated in the W extremity of the «canton de Vaud» (Western Switzerland). The speleological research is 

inten e ince a couple of decade . Recently new deep cave were di scovered owing to modern techniques of enlargement and the bringing 
up to date of the cave 'Ii ting. Now the Jura «vaudoi s» shows the highest density of deep caves of a ll the Jura mountains. This high density 
can be ex plained by several fac tors like the geology, the geomorphology and the geography. 

1. Introduction 
Le Jura vaudoi domine au NW le plateau molas ique et les 

lac Leman et de Ne uchate l. Toute foi s la partie qui nou interesse 
e s itue entre le col du Mo llendruz et le col de la Givrine (fi gure I). 

Cette region se caracteri e morphologiquement par une premiere 
cha1ne comprenant le sommet du Mont-Tendre culminant a 1679 m, 
e lle est suivie par la Vallee de Joux occupee par un lac d ' origine 
glac iaire, pui s la cha1ne du Ri oux marque la frontiere avec la 
France. 

Cette partie du Jura est couverte de fo re ts de coni feres alter­
nant avec d ' importants patu rages; seule la Vallee de Joux compte 

une popul ation d 'environ 6000 habitants. 
La geolog ie du secteur se caracterise par une succession d 'an­

ticl inaux et de synclinaux de larges dimensions orientes E-SW. 
Plusieurs fa illes, d 'orientati on approximative NW, recoupent ces 
plis. les deux plu importante ont le decrochement de Vallorbe­
Pontarlier pa sant a proximite du col du Mo llendruz et le decro­
chement St-Cergue-Morez marquant le col de la Givrine. L'ossa­
ture de la cha1ne e t fo rmee par les calcaires du M alm montrant 
que lques passee mameuses: au-des ous viennent le marnes de 
I' Argov ien (Oxfordien), elles afneurent par place au coeur des an­
tic linaux. Au-de sus du Malm reposent les calcaires e t mam es du 
Cretace in fe rieur affl euran t principalement dans les va llees syncli ­

nales (AUBERT. 1987). 
Le climat humide et fro id a favorise une intense karstification 

de la region, I 'ab lation superficie lle est de 5cm/l 000 ans (AUBERT 
1987). Les calcaires du Malm (environ 400 metres de puissance) 

renferment la pl upa rt des fo rmes karstiques, lapiaz. gouffres. ba -
in fermes .. . D 'i mportante sources karstiques sourdent au pied 

du Ju ra, cote lemaniq ue, e t sur le versant SE de la Vallee de Joux. 
La pratiq ue de la spe leolog ie a e te tres soutenue des les annees 

1950. Plusieurs clubs ont oeuvre dans la reg ion. ci tons les SC Val­
lee de Joux. GS Lausanne, SC Nyon, SSS Geneve. L'elaboration 
d' un inventaire des cav ites de la partie SW du Jura vaudois est en 
cours, on recense actuellement que lque 750 cav ites, correspondant 
a 1.8 cav ites/km1. Le tab leau I presente les gouffre depassant I 00 
metres de profondeur. On voit que I Odes 15 gouffres li stes ont ete 
ex plores ces 15 dernieres annees. Cette evolution peut s'ex pliquer 
pri nci pa lement par !' utili sa ti o n des tec hniq ues mode rnes de 
de obstruction et un trava il d ' inventaire approfond i. 

Cette den ite de grands gouffres es t la plus e levee de tout I 'arc 

j urassien. L'etat de connais ances speleologiques dans cette im­

portante zone kar tique meritait d 'etre presentee a cecongres. Cette 

communication s' inscrit dans la lignee de travaux d ' AuDETAT & 
Gu1G ARD ( 1958) et AUDETAT ( 1965). 

2. Typologie des cavites 
La fi gure 2 represente la coupe proje tee de la g lac iere de 

Druchaux, ce gouffre peut etre con idere comme une cav ite type 
des grands gouffres du Jura vaudoi s. Ce gouffre descend jusqu 'a -
200 m. par une succe sion de puits actifs en crue. A cette cote, un 
niveau de marnes se presente et la cavite se divise en 4 reseaux: le 

reseau des Gros, actif, condui t a -300 m. ; le re eau Satan gagne 
aussi -300 m apres un long meandre; le reseau President mene par 
une succession de puits e t de courtes galeries a une grande sa lle 
develop pee a proximite du toit de mam e de I' Argovien, cette salle 
marque le point bas du gouffre, -398 m. Le 4eme reseau, nomme 
«cheminees de I' Aurochs», remonte a proximite de la surface. 

Tous les gouffre listes dans le tableau I 0 111 un caractere es­
sentie llement vertical: des puits souvent large sont entrecoupes 
par de courts meandres generalement e tro its. De meandres ou de 
galeries plus longs se developpent au contact de certai ns ni veaux 

marneux. 
To us les gouffre 'ouvre nt d ans le ca lca ires du Ma lm 

(Sequanien-Kimmeridg ien-Portlandien). Seuls les gouffres debu­
tant dans le Portlandien ou au sommet du Kimmeridgien sont sus­
ceptibles de depasser 200 metre de profondeur. Ces gouffres se 
tem1inent a prox imite du ni veau de base regional constitue par le 
marnes de I' Argovien. Aucun collecteur au niveau de ces mames 
n'a pu etre decouvert, pourtant les ecoulements sont dra ines vers 

de grosse sources en nombre limite au pied de la cha1ne (Venoge. 
Malagne, Aubonne, Toleure, Montan t, Brassus, Lyonne). Les ecou­
lements rencontres dans ces gouffres sont surtout actifs lors de la 
fonte des neiges e t apres des orages. les debits max ima peuvent 

s'elever a quelque litres/seconde. 
Dan quelque gouffre (Cascade, Ple ine Lune, Pre d 'A ubonne) 

de gros collecteurs foss ile , si tues bien au-dessus du ni veau de base 
actue l, 0 111 pu etre explore sur quelques centaines de metre . Ces 
galerie avoisinan t le 5 metres de diametre ont generalement bien 
concretionnees, le ur sol est enduit d 'argile. L'iige de la fo rmation 
de ces grosses galeries est malheureusement inconnu; toutefois, au 
vu de !' importance des remplissages, ces galeries sont probable­
ment «anciennes»! 

3. Pourquoi tant de gouffres profonds dans 
cette region? 

Nous a li ons tenter d 'enumerer que lques elements qui ont favo­

ri se cette abondance de grands gouffres clans la region. 
a) L'altitude de cette partie de la chafoe du Ju ra est e levee, le 

pote nti e l hydraulique e t de 600-700 me tres versant 
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Figure I: Carte situant les grands gouffres du Jura Vaudois 
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nom de la cavite commune altitude profondeur de veloppement ge ologie entre e bibliographie 

I gouffre Cathy Arzier 1500m -400111•? -2000111? Kimme ridgien SC -RBY. 1987 

2 glacie re de Druchaux Berolle 1495111 -398m 2268111 Kimme ridgien Maillefer & Jeannin. 1991 

3 gouffre du Pe1i1 Pre Biere 1455m -J90m IIOOm'/ Ponlandien GSL. 1986 

4 
gouffre du lapiaz de combe 

Arzier 1380m -300m'/ ? Ponlandien 
Trebillc 

5 gouffre de la Pleine Lune Le Chcnil 1430m -272m 1730111 Kimme ridgien Heiss. 1996 

6 gouffre de la Cascade Le Cheni1 1375111 -235m I 183111 Kimme ridgien Bcerli. 1993 

7 gouffre Amoine Momricher 1420m -214m 40-lm Kimme ridgien GSL. 19 6 

8 g.ouffrc du Casque Bie re 1490m -198m 465m Kimme ridgien Heiss. 1994 

9 gouffre de Longirod Longirod 1370m -170111* 465m• Kimme ridgien 

10 baume de, Loges Arzicr 1350111 -145111 560m Kimme ridgien Wiuwer. 1987 

11 baume des deux Erables Arzier 1450m -136m 333m Sequanien Dutrui1. 1986 

12 grande baurne du Pre d'A ubonne Gimel 1400111 -126111*? ? Ponlandien GSL. I 986. Lnlou . 1979 

13 gouffre a Pilulc Arzier -120m Ponlandien 

14 baumc n° 2 du Cro de, Danse, Arzier 1490m -10 m 246m Kimme ridgien GSL. 1986 

15 baumc des Pc1i1es Chau, n° 6 Arzier 1445m -105m 220111 Sequanien GSL. 1986. Lalou. 1979 

Tableau 1: Lisle des gouffres >100m de profondeur, Jura vaudois; en gras: gouffres explores ces 15 dernieres annees, 
*= gouffres en cours d'exploration. 

lcmanique. Cetle hau1e alti1ude favori e Jes precipi1a1ions 
et l'enneigement, !'ablation est de rail plus e levee qu ' ailleurs 
dans le Jura. 

b) L'exi tence d'un glacier local ur celle partie du Jura lor 
de la derniere glaciati on a mis ii nu le kar I et a empeche le 
colmatage du karst superficiel. C'est le concept de Jura 
rocheux developpe par AUBERT ( 1965) . II est evident que ce 
glacier a rendu un prec ieux service aux speleologues vau­
dois en evitant le colmatage des gouffre et en les alimen­
tant en periode de fonte. 

c) Les zone de paturages sont plu limitee · que dans d 'autres 
region jura siennes. Cela a perrnis d"eviter de colmata­
ges artificiels de cavi1es. 
Remarquons que ces 3 facteurs sont fortement lies les uns 

aux autre . 
d) Le premier cha1non (Mt Tendre-M t Pele) e t plus «etale» 

qu·au-delii de decrochements de St Cergue et Pontarlier­
Vallorbe. Les ca lcaires du Malm affleuren t proportionnel­
lement plus. certaines zones sont particulierement tourrnen­
tees, le combes et les bassins fermes abondent... 

4. Conclusions 
Certains spe leologues des annees 60 consideraient celle region 

sans avenir. cependant les nombreuses explorations recentes infir­
ment leurs previ ion . 

Si l'on regarde la figure I avec quelque atlention, on constate 
que la repartition des grand gouffres n'est en tout cas pas alea­
toire: on en trouve une serie sur le versant lemanique de 1 ' antic linal 
du Mt-Tendre entre le col du Marchairuz et le sommet du Mt-Ten­
dre gros o-modo. La deuxieme serie e situe ur le ver an t Vallee 

de Joux en de us de Boi d'Amont. Ce1te repartition ne s'expliquc 
pas c lairement car Jes cond iti ons geologiques et geographiques res­
tent ensiblement le memes pour !'ensemble de la region . L'ab-

sence de grande cavi tes dans le Risoux peut evenrue llement s·ex­
pliquer par I ' altitude plus basse de ce cha1non (on voit sur le ta­
bleau I que le gouffre le plu ba en altitude 'ouvre a 1350 m). 
Alors que l"absence de grands gouffres au W du Mt-Tendre e t 
peut -etre liee a l'abondance des zones paturees. 

Les decouverte speleologiques futures pem1ettront d'etayer 

ces vagues hypotheses. 
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Oeveloppement: 
Profondeur: 
Glaciere de Druchaux: 
Baume N° 3 du Creux d'Enfer: 
Trou de l'Aurochs: 

50m 

P21 

Reseau President 

2268 m 
-397 m 
513.090/159.560 1495 m 
513.070/159.570 1500 m 
513.109/159.605 1505 m 

B.A. / S .S. / C.A. / C.D. / D.P. / F.J .-E. /M.A. / S.Y. / S.J-C. 
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Exploration du systeme Z 
Le M.413 - Gouffre des Partages 

par Fabien Oarne (lnterclubs Gouffre des Partages) 

Ex plorations : S.C. Po itev in, Clan des Tritons, C. D.S. 42 (CESA ME, S.C. Ore illards, S.G. Forez.) 
Coordonnees : X : 349,03; Y : 76,9 1; Z: 2 116 m 
Situation : Mass if de la Pierre-Saint-Martin , commune d ' Arette, Pyrenees-Atlantiques - FRANCE. 
SpeleometTie : Profondeur : -70 I m. Developpement : 15 000 111 . 

Le systeme Z, qu'est-ce que c'est ? 
II s'agit a I 'orig ine d ' une hypothese de Jean-Michel Ame il (S.C. 

Poitev in) reprise par Corentin Queffelec sur !'ex istence probable 
d' un grand syste111e hydrologique independant entre la riviere de la 
Pierre Saint-Martin (P.S.M. dans le texte) et le reseau d 'Ani aJarra. 
Cette hypothese portait le nom de Z. Elle prevoyait un grand sys­
teme equi valent au BU 56 OU a la P.S. M. Le 110 111 est res te et l' hy­
pothese es t devenue realite ... 

Un petit historique 
En 1983, invites par les Poitev ins, les Stephano is decouvrent 

un trou qui se111ble bien partir. Norn de code: M .4 13. Un soir, deux 
jeunes ex plorateurs stephanois en ressortent halluc ine , il s se sont 
poses en douceur dans une grande sa lle (la sa lle Nine), vers -300. 
Le lende111ain , une equipe renfo rcee par des Poitev ins dresse la to­
pographie et surtout decouvre "La ri viere·'. Z n 'est plus un 111 ythe, 
e lle ex i te ! 

1984. Un siphon a l'amont de la salle ine deverse son trop­
ple in de crue dans ce qui est appele "Branche Nord", la " Branche 
Sud" constituant l'aval logique. Ma lhe ureusement , la progression 
est stoppee a -450 111 dans la Branche Sud a 500 metres a pe ine du 
terminus de 1983. En trois pointes, d ·autres spe leos expl orent un 

Psycose : paysage bas et aquatique 

amont sans di fficulte . Un tem1inus est atteint a 1500 m de la sa lle 
ine. L'annee 1984 a ete consideree co111111e decevante car le trou 

n · a pas livre tout ce qu ' ii promettait e t s 'avere nertement plus diffi­
c i le qu ' il n ' y paraissait... 

En I 985 . la topographie de l 'amont est levee et une tentative 
de de obstruction ne donne rien. L'exploration de l 'aval n 'est pas 
non plus poursui vie. Ce sera tout pour le M.4 13 cette annee- la. 

1986. Les Stephanois s'acharnent encore. Dans la Branche 
Nord, ils fini ssent par decouvrir un boyau in fi\rne dans lequel est 
aspire le courant d 'air. Apres de nombreux passages bas et aquati­
ques, ils decouvrent une galerie plus large ( 10 x 5 m) qui se ter­
mine sur une nouvelle voGte 111ouillante. 

En 1987, ils poursui vent dans l'aval mais le manque de candi­
dats pour les bains glaces ne permet pas de grandes decouverre . 

1988. Aucune exp loration n'a lieu, la cav ite etant entierement 
bouchee par la neige. 

1989. Une belle avancee stephano-poitevine a lieu dans la Bran­
che Nord . La "salle Vibrante" est decouverte ainsi que la "galerie 
des Mannites". Un bi vouac est installe a -450 m. 

1990. Dans la Branche Nord, les equi pe s 'enli ent dans de 
boyaux diffic iles vers -500 m. Dans la Branche Sud, le term inus de 
1984 es t revu et un passage est trouve dans une tremie. C'est la 
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decouverte de la "salle de l'Epine". La desobstruction d'un siphon 
fos ile comble est commencee. 

199 1. Deux sort ie seulement sont realisees dans la Branche 
Sud pour pour uivre la desobstruction. Le camp se termine dans 
une ternpete de neige et le gouffre reste equipe toute l'annee ! 

1992. Seuls les Stephanois poursuivenl dans la Branche Nord 
pour essayer de forcer des etroitures sous le L5. Pris par une crue, 
ils ont obliges d'abandonner tout leur materiel. 

1993. L'etroiture terminale de la branche ord e L franchie apres 
d 'enom1es efforts et livre I 00 m de premiere cherement gagnes. 

I 994. II n 'y a pas vraiment de camp sur le M.413 mais un pro­
jet de colorati on de la riviere Z voit le jour a !'initiative de 
l'A.R.S.l.P. II s'agi t tout de meme de la plus vaste operation de 
trai;:agc jarnai reali ee sur la Pierre Saint-Martin : I 3 eq uipes re­
pre entanl pres de 200 speleologues (dont de plongeurs) sont 1110-

bili ees, 5 gouffres et 4 resurgences som equipes et survei lle , 20 
nuocapteurs sont disposes a I 7 endroits differents et 5 kg de nuo­
resceine doivent etre deverses a l 'amont de la difnuence dans le 
M.4 I 3 ! Le resultat du trai;:age indique que Z appartiendrait aux 
deux grands systernes de la Pierre, Saint-Vincent et Saint-Georges 
et ne pas erait pas par la Verna. La Branche Sud irait ver !'AN. 
pour donner un reseau de 1100 111 de profondeur. La Branche Nord, 
quanl a elle, resterait independante jusqu 'a -1640 m ! 

I 995. Les re ullats du trai;:age auiren t une poignee de fideles 
(S .C. Poitevin, G.S. Loudun, Tri tons et Cesarne) qui souhaitent re­
prendre les explorations. La desobstruction de la sa lle de l'Epine 
est realisee et livre 2.7 km de premiere a des speleos un peu ahuris 
de decouvrir de superbes galeries de 20 x 20 ma 30 x 30 m ! Arret 
sur rien a -650 111 dans du "tres gros". La cavite est baptisee Gouf­
fre des Partages (Cl6t deths Partatges en Bearnais) et les passages 
portent de nom de fi lm ou sont des allusions cinematographi­
ques (centenaire du cinema oblige!). 

1996. Malgre une crue memorable qui bloque 9 explorateurs 
pendant I 5 heures. l 'interclubs Gouffre des Partages explore pres 
de 5 kilometres de galeries plus fantaisistes les unes que les autres, 
a partir d'une uperbe tente de bivouac in tallee a -640 m au lieu­

dit "37°2 Ie matin''. Malgre le developpement, la profondeur n'est 
que de 700 metres. car le pendage est quasimenl nul a cet endroit. 
Le gouffre se 1em1ine sur un siphon "le big blues' · mais de 110111-
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8 Bivouac 37.2 le matin 
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JO Salle Patachou 
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13 Rctour vers le futur 
14 Big Blues 
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breux departs de galerie re tent a ex plorer. Le developpement total 
est de 12 532 m. 

I 997. Le moral de troupes reste bon d'autanl plus que cetle 
annee ii n ·y a pas de neige et que l'eti age es t maximum. La galerie 
qui pourrait mener a !'AN 8. "A bout de souffle'' est poursuivie 
mais bute sur un puits remontant. "Le bon, la brute et le Truand''. 
reseau de conduites forcees en rive droite, livre 500 metres de pre­
miere mais ne pem1e1 pas de court-circui ter le siphon. Des escala­
des sont realisee un peu partout mais ne livrent pas la suite. Seul 
" Retour vers le futur'' continue et se rapproche du M3 l. Une jonc­
tion avec le reseau de la Pierre Saint-Manin se profile et donnerait 
un reseau de 71 km pour 1400 m de denivele. 2460 metres de gale­
ries sont ainsi explores. Le re eau pre ente un developpement de 
15 km. 

Description succincte 
Le Gouffre des Partages presente quelque particu larite . 
Les puits sont enneiges et englace ju qu'a -200 m, ce qui ne 

facilite pas la progression. Bien que l'entree soit couverte de roles 
chaque annee. la cavite s'obstrue de plus en plus et necessite de 
longues et froides seances de desobstruction '•hivernale". A pre 316 
metres de puits sans autres difficultes, on se pose dans la "salle 

ine", vaste salle d'effondrement dont l 'eboulis depasse 40 metres 
de hauteur. 

L'amont conduit rapidement au siphon des Partages qui di tri­
bue l'eau dans chaque branche. Car, ce n'est pa banal , ii y a deux 
avals ! La plus importante difnuence observee en France et peut­
etre dans le monde epare en deux la meme riviere sur pres de 3 km 
creant deux branches parfaitement distinctes et alimentanl les dis­
cussions des speleologues et des speciali te depui plu de I 0 ans. 
Dan l 'amont done, apres 1.5 kilometre de parcours aise dans de 
grandes galeries, la riviere jaillit d'un pa. sage bas. ii la base d'un 
puits remontant , juste ous le pied· Anie ... 

Le trai;:age realise en I 994 avail montre l'appartenance de la 
riviere Z aux deux systeme de la P.S.M. comme si elle etait ache­
val sur la ligne de partage des eaux ... La connuence ayant ete trou­
vee a -680 men I 996, le trajet de la circulation d'eau qui alimente 
Bentia et lll amina, les deux resurgences du mas if, redevient un 
mystere. 
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L'aval Nord est une succession de passages bas et aquatiques 
necessitant pontonniere et cagoule Marbore jusqu'a la "saJle Vi­
brante" vers -450 m environ. Lui fon t suite la "galerie des Marmi­
te "et une succession de galeries et de petites salles jusqu 'au ter­
minus actuel vers -520 m dans une tremie peu engageante. 

L'aval Sud commence par 300 metres de galeries basses et ega­
lement aquat iques, " le Ramping du 3eme Type". L'arrivee dans la 
Salle de l 'Epine se fait entre les blocs vers -450. La desobstruction 
de la "Grande Evasion" livre 800 metres de parcours aise dans de 
grandes galeries actives (le debit e t d 'environ 50 1/s) jusqu 'au si­
phon de " la Mouilleuse Precoce". Bien avant, rive droite, a hauteur 
du " Leurre de Verite", s 'ouvre un petit reseau, " les L5 du Desir", 
qui mene a moins de JO metre du terminus du L5 , cavite situee 
plus en aval sur le trajet de Z que le Gouffre des Partages ... 

Deux nouvelles desobstructions rive droite donnent acces a 
d'enormes galeries de type P.S .M. de 20 x 20 a 30 x 30 m de sec­
tion surplus d'un km. C'est pourquoi le bivouac de "37°2 le ma­
tin" est installe au bout de " la Grande Yadrouille", juste avant de 
s'engager dans une zone plus complexe et fracturee ou le socle se 
redresse. C'est la decouverte des passages de "Vol au dessus d ' un 
nid de coucous", " la salle Patachou", "Circulez y'a rien a voir" et 
"West Side Story", petite salle-carrefour, noeud du re eau ou a lieu 
la confluence. 

De la, part "Retour vers le Futur", amont remontant de plus d ' I 
km au nord-est en direction de la Branche ord puis du M3 l, en­
tree haute du reseau de la P.S .M. 

Part egalement de "We t Side Story", " le Grand Chemin", su­
perbe portion de galerie active ou la riviere. tour a tour, serpente 
paresseusement entre des dunes de sable ou bien s'ecoule entre le 

immenses parois d'un meandre de 5 metres de large. Nous sommes 
a hauteur du "Grand Canyon" de la P.S.M. 

La course se termine dans un beau siphon " le Big Blues" a -
700 m. Un amont, 1ive gauche, "A. Bout de Souffle'·, livre 800 metres 
de galeries qui aurait du constituer la porte du sud, en direction de 
l'AN.8. Ri ve droite, 500 metres avant le siphon, se developpe le 
reseau de conduites forcees "A bout de souffle" sur pres de 800 
metres egalement. L'espoir de cour-circuiter le siphon s'est certes 
amenuise mais ii semble possible de le franchir par une 
desobstruction, d'autant que le courant d 'air est toujours present. 
A suivre ... 

Bibliographie succincte 
Bulletin ARSlP n° I 6, l 989. 
Speleo en Z a la Pierre-Saim-Martin du S.C. Poitevin, 1989 
De nombreuses notes et articles dans ARSIP info, Speleo-Dos-

siers, La Botte, Spelunca et Speleo ... 
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Belle de Nuits: galerie de 300 m de long bordee d'une coulee de calcite de plus de 100 m 
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The Gunung Buda Project 
Preliminary Report on the 1997 joint US and Malaysian caving 

expedition to Gunung Buda Limbang Division Sarawak, Malaysia 

by Joel Despain 

Summary and Background 

The 1997 expedi tion was another ucce sfu l attempt to document the cave and karst fea tu re of beautiful Gunung Buda. This spectacu­
lar lime tone mountain wa fi r t visited by British cavers in 1984, and a fu ll caleAmerican/Malaysian Expedition documented 30 kilometer 
of cave pa sages here in I 995. During the five week I 997 expedition eight new cave were urveyed in Gunung Buda (Horn bill , Lori , 
Babylon, Mojo, Langur, Thunder, Twili ght , and Fruit Bat) and one in Gunung Benarat, (Deliverance) to the south in Gunung Mulu Nat ional 
Park. Additional survey work was completed in seven caves (Green Cathedra l, Snail She ll , Quill , Lower Turtle, Upper Turtle, Sea Breeze, 
and Biocyclone) that were parti a ll y explored in 1995. Two cave originally located by the Briti h (Di appointment and Camp) were al o 
revisited and explored and urveyed. Perhap the ex pedition 's mo t ignificant event wa on February 12 when a team of four connected 
Green Cathedral and Upper Turtle caves, creating a cave system 21 ki lometers in length and 298 meters deep. A total of 26 kilometers of 
new passage wa surveyed. Photograph ic documentation was undertaken in fo u1teen cave (Deli verance, Snail She ll , Mojo, Green Cathe­
dral, Thunder, Biocyclone, Hornbill , Loris, Quill , Langur, Babalon, Twilight , Ro ly Po ly, and Fruit Bat). A preliminary biological inventory 
wa conducted in Roly Poly Cave, fo und in 1995. Sediment ampl ing fo r the purpo e of paleomagnetic dating was completed in Upper 
Turtle, Snail She ll , Green Cathedral , Ro ly Po ly, Mojo, and Pit Viper caves. 

Continued Exploration 

Green Cathedral 
Continued exploration in Green Cathedral focused on the North­

ern and Southern ection o r the cave. Most work here was com­
pleted in the fi r t half of the five week expedition. Many leads in 
the eleven kil ometer long cave led from a complex o r large pas­
sages trending north and east. An initi al trip dropped Chevet Pit 
and urveyed other leads in this area. Though the rappels were spec­
tacular and led to large pa sage , the e passages quickly ended . 
Other leads led to large passages, but unfo rtunately also led back 
into known areas. Two spectacular climbing leads were pur ued in 
thi area. One led from the Axial Anomaly and another from Snake 
Heaven. These were challenging climbs and although both did not 
lead to continuing passage they deepened the cave to a total of 298 
meters. A pit was dropped at JE3, which led to more than 500 meter 
of lower level passage, and another pas age wa fo llowed north to 

an unstable breakdown choke in the ame areas of Green Cathe­
dral. On add itional trip Porta il Royale was found to not go, a pit at 
JE79 was dropped, leads from the C istercian Chamber were pur­
sued fo r 450 meter , and entrances near the Stained Glass Window 
entrances checked. While none of the leads in this area continued 
any great d istance more than four kilometers of tota l passage was 

explored . 
At the Southern end of the cave on February 9 a climbing team 

completed the climbing lead in Jeffery' fi nal passage. This lead 
with trong air and trending south had been a high priority for the 
'97 ex pedition. T he c limb was easy and the passage continued up­
ward to several entrances, pit lead and continuing pa age. On 
February I 2 a team of four fo llowed continuing pas ages in this 
exten ive area of leads to emerge in the main passage of Upper 
Turtle Cave. The long awaited connection between these two ex­
tensive cave sys tems wa completed! The result was a 21 kilome­
ter long sy t.em 298 meter deep. The pit in th is area led to many 
good leads that will remain until our return expedition. 

Turtle System and Slow Loris Cave: Turtle cave saw survey 
activity throughout the expedition and yie lded a great dea l of addi­

tiona l passage. A total of 1.7 kilometer was urveyed. Several trips 
worked high leads out of the Green Eyes Room. Strong air fl ow in 
this area seemed to trend towards Snail Shell Cave, however an-

other entrance was discovered. Leads in the cave's eas tern branch 
lead to 500 m of pleasant passage, waterfa ll and sumps. Towards 
the end of the ex pedition a pit was dropped on the ea tern edge of 
the Green Eyes Room which lead to an additional 500 m of large to 
moderate size passage trending east and north towards Green Ca­
thedral. The near sump in Lower Turtle was resurveyed (originally 
seen by the Briti h) mid-way through the expedition. Turtle was 
connected from the Green Cathedral ide on February 12 via a pas-
age leading into the main passage. 

Slow Lori s Cave was found early in the expedition above the 
highe t entrances to the Turtle Cave System. The first days survey 
revealed 700 meter of large passage and everal entrances in a 
cave that was surprisingly far west within Gunung Buda. Subse­
quent trips dropped everal pits, and pu hed the main pas age an­
other 600 meters to a fi nal entrance. 

Snail Shell 
The largest cave in the south Buda cliffs saw several signi fi­

cant trips in the fir t few weeks of the expedition. The large hori­
zontal passage half way up the ramp wa ignificantly extended to 
a new entrance 250 meters up the steep lopes of Buda. Other trips 
looked at climbing leads and tight down-trending leads that might 
lead to the Upper Turtle system. Other urveys in the Piglet sec­
tions of the cave revealed ex ten ive lower level passages. A total of 
3.5 ki lometers wa urveyed in the cave giving a total length of 
10.8 kilometers. Good leads, including the top of the long ramp 
serie , ex plored in 95, and a climbing lead in Piglet remain in Snai l 
She ll. 

Biocyclone 
Thi s large-passaged cave in the lime tone block north east of 

the main Buda mas if saw only a single urvey trip th is expedi tion. 
500 meters was surveyed in three areas including the ba e of a pit 
be low the Mountain Room, and near the Centipedes Dance Hall. 
Many large leads remain in thi s cave and six unentered entrances 
are known in the area. 
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Sea Breeze 
Sea Breeze wa visited twice. Thi complex cave with intrigu­

ing air tlow proved to have many challenging passages inc luding a 
near «mud sump» and small phreatic tubes. Cavers renamed the 
cave «Sleaze, Bruise». Two excellent leads remain howeve r, one a 
pit and the other a ha rt climb with good air tlow. 

New Caves 

Deliverance 
Mid way through the expedition a group dec ided to spend the 

day on the slopes ofGunung Benarat, south of Buda and within the 
confi nes of Gunung Mulu ational Park. They were rewarded with 
the di covery of a spectacular cave system. A small entrance leads 
to very large passage (averaging 30 m by 20 m) and a drop to a 
large room ( I 00 m in diameter). The main borehole continued fo r 
over a kilometer. Other leads were pursued to very well decorated 
passages, with unusual, large crys tals. A traverse c limb led to an 
add itional large. but hort passage. A total of 3.5 kilometers was 
surveyed in the cave. A few good leads remain , but the e will re­
quire major cl imbs. 

Hornbills Secret 
Thi s cave was located in the «valley» (ac tuall y a series of 

do line ) south of north camp. The entrance is a 7 meter pitch 10 

large walking passage going both directi ons. The main survey led 
to increasingly larger passages culminating in the «Blue Sky Bore­
hole» a 30 meter di ameter pa sage ending in an 80 meter tall ky­
light. Other surveys ex plored east and north from the entrance and 
down a 20 meter shaft into a 30 meter d iameter room. Excellent 
leads remain in this cave inc luding several trending outh under 
the mai n north Buda lime tone block. 1.9 kilometers was surveyed 

in Hornbill. 

Babylon 
The British di scovered Disappointment and Camp cave mid­

way up the western ide of Gunung Buda in 1984. The 1997 ex pe­
dition set up a camp in this area. These two caves were resurveyed 
and Babylon cave discovered in the cl iffs above Disappointment. 
Babylon con ists mostly o f a large walking passage leading LO an­
other entrance (Kopi Cave) and connecting Pancake to Camp Cave. 
There are al o many pits, an overlying leve l and a 20 meter diam­
eter room. Di sappointment Cave has not yet been connected in to 
the system, but a new passage discovered at the end of the expedi­
tion lends hope for a future tie- in . Cave in th is area total 4.2 kilo­
meters in surveyed length with 1.2 kilometers consisting of resur­

vey in Camp and Di appointment. 

Thunder 
Caver on the 1997 ex pedition were taken to Thunder Cave by 

local res ident of the area. The cave consists of a large passage 
with re-connecting side leads that ends in a 50 meter diameter room, 
named the «Limbang Chamber». Excellent climbing lead remain 
from the Limbang Chamber. One kilometer wa surveyed in the 

cave. 

Mojo 
The entrance to Mojo Cave was found in the '95 expedi tion but 

never entered. This year it was surveyed at the beginning of the 
ex pedition. The cave is 229 meters long and very well decorated. A 
second entrance prov ide a tunning view north into Mulu Park. 

Twilight Complex 
The Twilight Caves have developed in a small outlier of lime­

stone near where the west Buda trail reaches the main logging road. 
These were fir t noticed in ·95 but not surveyed or full y ex plored. 
Survey work in '97 has revealed an extensive network of moderate 
size passages with many entrances. A total of 1.75 kilometers of 
cave pas age wa surveyed. 

Fruit Bat 
Frui t Bat Cave has fo rmed in another outly ing block of lime­

stone. The cave consists of several large passages and rooms with 
numerous ent rances. The caves are very bio logica ll y rich. 900 
meters was surveyed in thi cave by guides from Mulu National 
Park. 

Conclusion 
While many of the secrets of Gunung Buda have been revealed 

to cave explorers there can be no doubt that a tremendous quantity 
of additional cave passages have yet to be di covered. To da te 60 
kilometers have been surveyed within this beautiful mountain. But 
the many gorges, steep slopes and dolines ofG unung Buda contai n 
many more cave awaiting di covery. 
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Dave W. Gill - Karst Manager, Fore try Department 
Solomon Jumarang- Mulu Park Guide 
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Dernieres decouvertes dans la grotte de la Cascade de Glandieu 
(Bregnier-Cordon, Ain, France) 

par Philippe Drouin 
Chavanne , 38390 Bouvesse-Quirieu, France 

La grolle de la Cascade de Glandieu a ete decouverte par Ro­
ger Excoffier vers 1967, apres desobstruction. La grolle de Glandieu, 
e lle, est connue depuis longtemps pui sque des occupations prehis­
toriques y ont ete revelees. 

Le Groupe Ulysse spe leo a repri s en 1996 et 1997 I 'etude et la 
topographie de ce deux cav ites, ai n i que de la grotte du Gland. 
toutes s 'ouvrant sur la meme commune, permellanl de mieux com­
prendre leur gene e. 

Pour la petite histoire, signalons que nous avians deja debute 
la topographie de la grotte de la Ca cade de Glandieu en avril 1985. 
Cette topographie, coordonnee par Christian Kresay, est reslee 
inachevee et le note en ont ete perdue . Quand on sa il la difficulte 
a topographier cette cavi te (abondance du concretionnement, 
rempli ·age masquant le conduits. grande largeur ). on comprend 
mieux noire reticence a reprendre le !eve de terrain. Pourtant et 
actuellement , apre dix eance de topographie a deux eq uipes, nou 
sommes presque au bout de nos peines ... Les releves ont ete realises 
par moi-meme et par Yvan Robin, la symhese des dessins est de 
Anne Martelat. Rien n ' aurai t pu etre mene a bien ans le decouvreur 
de la grotte Roger Excoffier, qui nous a toujours accompagne ou 
terre !ors de nos sorties. Ainsi, l'ecart des ages entre le decouvreur 
(76 ans) et la plus jeune de nos aide topographes (6 ans) temoigne 
d ' une certai ne forme de speleologie inter - generationnelle ... 

Parallelement a la topographie. nous avons mene a bien des 
recherches bibliographiques sur le reseau, ainsi que diverses etu­
de en cour (determination du materie l osteologique par Michel 
Philippe, etude de sediments allochtones, etc.). ous presentons 
aujourd ' hui , a I 'occasion de cette communication, la topographie 
provisoire de la cavi te, dont le deve loppement reste a ca lculer (sans 
doute compri . en l'etat ac tue l de nos explorations, entre 500 et 
1000 m). 

Description 
Un porche itue dans une falaise d 'axe gro ieremelll nord-sud, 

dominant la vallee du Rhone, se pour uit par un passage remontant 
le long d 'une coulee stalagm itique. Celle-ci se poursuit au nord par 
de petits condu its remontants proches de la surface, mai e pro­
longe egalemem au ud par une galerie descendante emrecoupee 
de passages etroi ts, qui rejoint !'axe principal de la cavi te. On se 
trouve alors dans une ga lerie concretionnee que l'on parcourt vers 
re t. Le sol e t parseme de gours remplis d·eau selon les sai sons et 
sur le cotes s 'ouvrem de nombreux divenicules colmate par le 
concretionnement. Un passage remontalll pem1et de rejoindre la 
Tabled 'orientation, croisement de deux galeries materialise par un 
gro bloc forman t une table. Deux passages se presentent alor . 

Un aspect du concretionnement dans la grande salle. L'inventeur de la cavite se trouve a gauche. 
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Anenti on. ce document est une topograpbit provi soore . les releves 
n'Ctant pas tous tcnnine~ et la synthCse rcstant a vtrifier en quclqucs 
points. oouimment la grande salle. 
Le cbifT rage du dc'veloppement reste a efTectutr comme le calcul des 
coordonnces des diff c'rentcs grones du systi:me . ainsi quc le 
marqua~• des altitudes rela1 i,·es en diff~rcnts points du n!scau. 

Nml997 
0 20m 

Grotte de la Cascade de Glandieu 

Au nord, on peut parcourir ur une centaine de metres une ga­
lerie toujours concretionnee, mais surtout presentant de beaux rem­
plissages g laciaires avec des galets de plus d ' un metre de diametre. 
Le fond de cette galerie n 'est separe de la grotte de Glandieu que 
pa r un e di za ine de me tres de re mpli ssage, sa ns do ute de 
concretionnement. II s'agit probablement d ' une capture de l'axe 
princ ipal de la grotte de la Cascade de Glandieu vers la vallee du 
Gland a I 'occasion de l'enfouissement de cette derniere, mais cette 
hypothese re te a etayer. 

Quoiqu ' il en soit, ii serait absurde de tenter de relier les deux 
cav ites par desobstruction, le concretionnement abondant de la 
grotte de la Ca cade de Glandieu obl ige ace que celle-ci soil pre-
ervee de toute visite intempestive, ce qui est le cas depuis la de­

couverte de la cavite. Quelques di verticules peuvent encore se vi­
siter dans ce secteur, certains perrnettant de rejoindre le deuxieme 
passage. 

A I 'es t, le deuxieme passage se developpe dans une succe sion 
de salles ou le concretionnement est tres a bond ant, jusqu 'a une salle 
avec des blocs effondres et une be ll e coulee stalagmitique : le 
Orgues. Toujours vers l'es t, on trouve en uite une succes ion de 
pas ages pennettant d 'atte indre une grande alle en joint de trate 
remontant , large de pres de 30 111 et tres concretionnee. Le haut de 
la sa lle presente une succession de beaux gours acti fs alors que la 

Grotte de Glandieu 

Systeme de la Cascade de Glandieu 
Commnne : Bregnicr-Cordon (Ain). 
Topographic : Groupe Ulysse spelfo 1996-1997. 
Releves : Philippe Drouin et Yvan Robin. 
Synthese et dessin : Anne Martclat. 
Topofil , decametre, Campas Cl clinometre Suunto Cl Mini Morin. 
B.C.R.A. 4 b. f"1::.:n-

partie ud pre ente un remplissage de sables ou de galets. Deux 
cheminees s'ouvrant au plafond de cette alle perrnettent de par­
courir de courtes galerie colmatees par le concretionnement. Une 
coulee remontante livre ensuite I 'acces a deux galeries. 

Yers le nord, on peut parcourir des galeries horizon tales tem1i­
nees par un plan d 'eau sans uite. 

Yers I 'est, un ressaut descendant, pui un autre remontant, li ­
vrent acces a un etage superieur concretionne, I.ermine par un si­
phon amont. Peu apre le sommet du ressaut , un courant d 'air per­
met d 'envisager un prolongement, dans une zone tres concretionnee. 
Partout de gros galets glaciaires sont coinces dans Jes parties Jes 
plus basses de galeries, creusees dans le Kimmeridgien. 

Perspectives 
Actuellement , ii ne nous reste a topographier que la partie cen­

trale de la grande alle et l'amont du siphon temporaire, derriere 
lequel Roger Excoffier e time le developpement a 50 ou 70 m. 
Mais le plus important e t Glandieu II , la suite virtue lle amont qui 
nous fait rever et se trou ve, peut-etre, derriere un rideau de concre­
tions balaye par un fa ible courant d 'air. II s'agit de !'axe princ ipal 

de la galerie et a decouverte nous perrnettra. si le pas age est pe­
netrable, de mieux comprendre I 'origine du remplissage de gros 
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galets g lacia ires qui e presente dans la groue. 
La bibliographie ci-dessous sera explo itee prochainement et 

nous publieron ulterieurement un artic le de ynthese, voire une 
monographie, . ur cet interessant reseau, avec la topographie com­
plete. Parmi cette liste de reference , on lira particulierement les 
travaux de MUiier et Reygrobe lle t, les plus interessants. 11 est para­

doxal qu ' une cavite aussi pass ionnante, morphologiquement par­
lant . ait suscite i peu de travaux. Esperons que la nouve lle topo­
g raphie permelte de re lancer e tude sc ie ntifique e t ex pl orati on 

pe leologique. 
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New survey of Skocjanske jame 

par Franjo Drole 
Karst Research Institute ZRC SAZU, Titov trg 2, SI-6230 Postojna, Slovenia 

Abstract 

The article describes a brief history ~f the research and the most deserving persons who created, from the beginning to the 
end of the 19th century, the plan of Skocjanske jame near Divaca (Slovenia). These caves have been registered on the li st 
of UNESCO world 's heritage since 1986. In 1992 Ministry for Science and Technology, Ministry of Environment and 
Physical planing as well as some other institutions financially supported the beginning of the new research for making a 
new and modem plan of this magnificent underground object. The Karst Research Institute ZRC SAZU from Postojna has 
been one of the leading performers of the project. In the text there is also a description of the new and modem 
measurements, the result of which is shown on the figure 2. On the basis of these results the author suggests that the same 
methods should also be used for the survey of other important caves. 

Short history of research 

Serious scientific research of Skocjanske jame goes back to 
the beginnings of the 19th century. The aim of this research 
was to make measurements and on the basis of them the 
plan of the cave, characterised by such a large dimension. 
In the literature dealing with this research, there can be 
found the following names: Jozef Eggenhoffner - 1815, 
Jakob Svetina - 1840, dr. Adolf Schmid!, Ivan Rudolf -
1851 , Anton Hanke, Jozef Marinic, Friedrich MOiler, Jurij 
and Joze Cerkvenik, Joze and Pavle Antoncic, Joze Nedoh 
and Franc Cerkvenik - 1883 (SIMIC, 1996). Then Anton 
Hanke (1840 - 1891) was the leading person of the 
research. After his early death, his work was continued by 
his colleagues. On 6th September 1893 they reached Jezero 
smrti (Lake of death), today called Mrtvo jezero (Dead 
lake) and found out that there was no possibility to go on 
because of a siphon. After finishing the research along the 
river Reka, they started to climb wherever they hoped to 

find the continuation of the caves. They used the old 
Alpine style of climbing. That means that they cut steps in 
the stone and equipped them with iron wires. Using this 
technique and powerful carbide lamps, they discovered 
Tiha jama (Silent cave) on 22nd July 1904 (CUSCITO, ... 
1990). This cave lies about 60 m above the river Reka. 
After that there were no other important discoveries until 
the beginning of 1991, when the cave divers found a 
passage through the rotten wood in the siphon brought 
there by the river. The exact location of this siphon is in 
Marchesettijevo jezero (Marchesetti lake) near Mrtvo 
jezero (Dead lake). This discovery opened a new page in 
the exploring of Skocjanske jame. On the basis of 
measurements and sketches from 1887 the plan was made, 
which was valid with smaller corrections until 1996 (figure 
1 ). This plan was added with other documents to UNESCO 
for the registration of this cave on the list of UNESCO 
world's heritage in 1986. 
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Figure 1. Old plan of Skocjanske jame from the year 1887 
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Due to the increasing demands of various works in the 
region of Skocjanske jame two projects were W1dertaken in 
1992 with the help of the management of HTG Sezana, the 
Community of Sezana, Institute for the Protection of 
Natural and Cultural Heritage, Slovene national 
commission for UNESCO, Ministry of Technology and 
Science and Ministry of Environment and Physical 
Planning (KRANJC, 1996). 
One of the major aims of these projects is new and up-to­
date plan, which will serve as a basis for further planning 
and managing with this magnificent W1dergroW1d object 
and the surroW1dings are which influences it. Co-ordinator 
and the main performer of both projects is the Karst 
Research Institute ZRC SAZU from Postojna. 

New Survey 

This survey is devided into two parts. The first part 
represents the part of the caves called Velika dolina (Big 
Doline), Tiha jama (Silent cave) and the swallow-hole part 
of the cave in Velika dolina (Big Doline), and the second 
part: Velika dolina (Big Doline), Tornincevajama (Tominc 
cave), Okno pod Naravnirn mostom (Window W1der 
Natural bridge), Mala dolina (Small Doline), Mariniceva 
jama (Marinitsch cave) in Mohorciceva jama (Mohorcich 
cave). Here is a shortly described first part of the survey, 
which was divided due to the nature of the work to more 
periods, lasting W1til March 1997. Their final result is a 
drawn plan of the first part of the new survey (figure 2). 
The basis for the survey of the entire system of Skocjanske 
jame is a precise cave polygon with the entire length of 
5227 m and 93 polygon points, related to the Gauss-Kruger 
coordinate system of the state survey, thus enabling the 
position of the cave in the area. 
For the measurement of the polygon and later of the 
detailed points an electronic theodolite (NIKON DTM A 
10 LG) was used. For the communication among the 
members of the group of surveyors, which on average 
consisted of 4 members, we used the USW hand stations, 
because a normal conversation was disturbed due to 
extreme roaring of the river, even at lowest discharge. To 
be able to draw in the plan also the line marking. the widest 
part of the cave, we used a special instrument A. MT. 
PROFILER 2000 with a distance-metre WILD DIOR 
3001 , which could measure the distances to inaccessible 
points, without a reflexible prism. With this instrument we 
measured 38 cross-sections, which will in the final part of 
the survey make it easier to calculate the volume of the 
cave. For a test we calculated after Winkler's formula the 
volume of Martelova dvorana (Martel chamber) consisting 
of2,2 million m3

• As a curiosity I can tell you that only one 
of the cross-sections has 12.000 m2 (figure 3). This kind of 
instrument is usually used in road and railway tunnel 
constructing but can also be very useful in cave surveying. 

Working with this instrument the group consisted of 8 
members because many parts and equipment had to be 
transported for the continuation of the work not to be 
disturbed. For the less important and heavily accessible 
parts of the cave we used a compass and inclinometer 
(SUUNTO) and a steal measuring tape. These 
measurements were also related to the basic polygon so 
that we have now for each detailed point absolute X, Y and 
Z coordinates. 
At the end of the first part of the survey we could define 
from the measurements a few very interesting facts , such 
as: the new length of the cave is 5.800 m; the above sea 
level of Reka at swallow-hole in Velika dolina (Big 
Doline) is 270 m; the above sea level of Martelovo jezero 
(Martel lake) is 214 m; a well-known 6th fall is only 3 m 
high; the ceiling of Svetinova dvorana (Svetina chamber) is 
I 04 m above the river; the height of Martelova dvorana 
(Martel chamber) is 146 m above the river; regarding the 
old measurements a 30 degree declination from the 
direction of the canyon in Rinaldijeva dvorana (Rinaldini 
chamber) was foW1d out; with the new position of the cave 
a very promising blowing holes were foW1d; the viewpoint 
on the edge ofVelika dolina (Big Doline) is 163 m above 
the river; Hankejev most (Hanke bridge) is 47 m above the 
river; the highest level of the water in Velika dolina (Big 
Doline) raised for 76 m and reached 346 m above sea 
level ; the marcation sign for the high water of the river in 
Tiha jama (Silent cave) is 323 m above sea level and many 
other interesting points. The second part the survey will be 
completed in a year time. 

Conclusion 

On the basis of the above stated results I suggest that more 
up-to-date and precise surveys should be done with more 
modem equipment for all important caves (at least main 
polygons). In that way we can discover completely new and 
till now Wlknown parts at the territory of well-known caves 
or we can find out some big mistakes of previous surveys. 
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Dernieres decouvertes dans la grotte du Crochet 
(Torcieu, Ain, France) 

Par Philippe Drouin 
Groupe Ulysse spe leo, Chavannes, F 38390 Bouvesse-Quirieu 

Cet article constitue la suite de la synthese concernant le en­

trees superieures potentielles de celle cav ite (D ROUIN, 1997). 

II constitue egalement le complement aux deux tomes parus de 

!'Atlas topographique de la grotte du Crochet (COLIN et DROUIN. 

I 985, I 995) avant la publication d ' un troisieme volume, en cours 

de redaction. 

D 'aoOt I 982 a I 99 I , les explorations dans le reseau Brecht, 
situe derriere la voOte mouillante terminant le reseau Schiller, sont 

principalement le fait de Pascal Colin et Remi Guerin, a ! 'excep­

tion du reseau de rAzimut, explore par le Bresse Bugey speleolo­

gie sur env iron 400 m (A.A. , 1989). 

Les explorations ont ete reprises de 1995 a 1997 par le Groupe 

U lysse speleo dans le but de terminer la topographie precise de 
cette partie, synthetisee par Y van Robin (ROBIN. I 997). En realite. 

44 departs n 'avaient pas ete vus en detail. 

En avril , mai et octobre 1995, le mat d ·escalade est transporte 

dans la cavite et nous commenc;:ons la topographie du reseau de 

I ' Azimul, au cour de quatre sorties. 

De fevrier a juin 1996, onze sorti es de sept a treize heure sous 
terre permettent d ' esca lader de nombreuses cheminees et de 

topographier la qua i totalite des depart s. Cec i aj oute I 189 m de 

developpement au reseau qui passe a 7 398 m. Dans ce reseau 

Brecht, ii ne nous reste que deux cheminees a remonter et une quin­
zaine de departs a voir. Dix-huit speleologues du G.U.S. ont parti­

cipe aux explorations. 

.ci 
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z 

100 m 

Reseau Brecht 

GROTTE DU CROCHET 
Torcieu . Ain 

PLAN 

1 Reseau du 

I 
I Trou Souffleur 
I 
I 
I 

figure 1 : grotte du Crochet fin 1991 

Nos projets pour 1997 sont de tern1iner I 'exploration de ce re­
seau et de concentrer nos efforts sur le reseau du Trou soufneur. 
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Speleological Exploration at 
Tianshengqiao - Natural Bridge, Shui Cheng, NW Guizhou, 

S China 

by Franci Gabrovsek*, YuzhangJ in**, Andrej Mihevc*, Bojan Otonicar*, Mengxiong Shi**, Shouyue Zhang**, 
Nadja Zupan Hajna* 

*Karst Research In titute ZRC SAZU, Titov trg 2, 6230 Po tojna, Slovenia 
** In titute of Geology, Chinese Academy of Science , Beijing, China 

Abstract 
During ovember 1996, group of 4 re earchers from Slovenia and 4 researchers from China worked in the area of Tian Sheng Qiao -

Natural Bridge, north of Liu pan hui , NW Guizhou in China. In thi paper are presented some results made by joint team in few day . The 
geomorphological mapping of about 2 km1 big area, exploration of three cave and the ir mapping, some measurement of main structural 
e lements on the urface and in the caves, litology analyses, x-ray of sand and chemistry of the water from Swallow cave were done. The 
surface is well karstified, but show urface fluvi al forms, an1ong which the deepest is the canyon of the Gan He river, which flows under 
the natural bridge. We visited even cave but because of the lack of time and equipment we were able to survey only three of them. Cave 
sy tern. and collapse depression between them are strong ly re lated 10 main faults and fissures direction . 

Introduction 
Karst Research Institute ZRC SAZU and Jnstitute of Geology, 

Academia Sinica from 1995 to 1996 worked on joint project by 
title '"Karst Environment Protection and Exploration of cave re­
sources." Project was signed and financed by The Ministry of Sci­
ence and Technology of the Republic of Slovenia and The Chinese 

ational Committee of Science and Technology. 
During November I 996, group of 4 researchers from Slovenia 

and 4 researchers from China worked in the area ofTianshengqiao 
- atural Bridge, of Liupanshui , W Gui zhou in South China. 
In this paper are pre ented ome result made by joint team in few 
day. 

We did ome geomorphological mapping of about 2 km2, ex­
plored three caves and drown the ir maps, did some measurement 
of main structural elements on the surface and in the caves, did 
lithological analyses of rock amples, x-ray of ediment sample 
and chemi try of the water from Swallow cave. 

Researches 

Geomorphology 
The area of the natural bridge Tien henquiao is si tuated on the 

outhern lope sweeping from the elevation of 2300 m toward 
the valley of the main ri ver in e levation of about 1600 m (fi gure 2). 

The surface is well karstified, but shows surface fluvi al forms, 
shallow fluvial va lleys, canyons, among which the deepest is the 
canyon of the Gan He river, which flows under the natural bridge. 
Doline and c lo ed depression are on the edge of the plateau only. 
On the slopes they are only a long the ri vers. which formed the 
Tienshenquiao and along the river flowing from the Swallow cave. 
The e depre ion are e longated collapse depre ions, with teep 
or vertica l walls developed from the di sintegrated cave system. 

On die upper part of the s lope in about 140 m deep canyon of 
the Gan He i cut. In upper part the canyon is forn1ed in limestone, 
in lower is more marly limestone. Canyon developed from the sink­
ing river cave which ceiling remained only one place as the natural 

bridge Tienshenqui ao. 
The altitude of the bridge is 1861 m a.s. l.. bridge is about 15 m 

thick and 30 m wide. It is used for the road connection of the vii-

!age Ganhe and Yantoushang. From the bridge to the river below is 
136 m. 

Geology 
The area belong to transitional slope of the Yunnan Plateau to 

Guizhou plateau, which i folded belt composed of a series yn­
clines and anticlines (MAIRE, ZH ANG & SONG, 199 I). In the wider 
vic inity of the inve tigated area few hundred to thousand metres 
thick package of carbonate, silicic lastic and ba alt rock from 
Middle Carboniferous to Lower Jura ic in age are present (Z11A G 
& WALTHMAN T, 1985). 

Lithology 
The caves and the natural bridge are developed in dark-grey 

thin bedded to pl aty somewhere laminated Lower Triass ic micritic 
limestones and marly limestones wi th interca lation 's of marls and 
dolomites. The rocks are characteri tica ll y bioturbated and ome­
where show mottled structure. Beds often contain clayey dis olu­
tion seems and sty lolites. Among other structural characteri stics 
i olated ripple and laminas mainly of biocla ts occur occasion­
ally. ln some place de iccation cracks were noticed. Biocla ts are 
the most important allochem . Among allochem biocla ts prevail. 

The most frequent were molluscs (especia ll y sna il s) and 
ostracodes, in ripples also crinoides. Jn thin ections pyrite framboids 
and concentration of organic matter are visible. 

We can conclude that carbonate were depo ited in shallow 
more or less restricted carbonate she lf sea where sometimes higher 
energy event occurred. Occasionally terre trial influence i evi­
dent. Somewhere desiccation cracks indicate emersion conditions. 

Structural elements of the limestone and dolomite 
beds 

ln the area beds generally dip toward S-SE. measured direc­
tion of dip are from 1600 to I 70°, with dip angle from 20° to 25°. 

Frequency of fissure directions is shown by inten ity and length 
of bars in a roseue (ligure I). The most expressed direction of faults 
and fi ssures is about 90° - 270°(E - W). The second place occupies 
the direction is about o<1 

- I 80° (N - S) and the third one is direction 
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Cave system, the morphology of the channels in the caves and 

collapse depress ions between them are strongly related to direc­
tions of all three main faults and fi ssures d irections (fi gure 3): I. E­
W, 2. -S 3. E-SW. The main channels of the caves are devel­
oped in first direction, in second and third direc tion just some parts 
of main passages are developed. 

w 

Legend: 

1 . Tianshengqiao 

2. Gan He cave s 
3. Swallow cave 
4. Tunnel cave 
5. Middle cave 

6. Muddy cave river 
7. Dry river cave 

8. collapse entrances f cave entrance 

Hydrology 
In the studied area there is a confluence of two underground 

ri ver . First ri ver is Gan He river the second one the ri ver from 
Swall ow cave. To the Natural Bridge water Gan He fl ows on the 
surface in the direction NW-SE, after fl ows below bridge sinks to 
the ponor of Gan He cave, where reaches the water from Swallow 
cave which flows also through Middle cave and then to Gan He 
cave. At low water rivers join underground and fl ow towards spring 
which should be out of the area, probably in the mai n river valley. 
Only at high waters ri vers fi ll the lower cave galleries and fl ow on 
the surface for two times and then fl ow trough the River cave into 
the main river. 

Al the time of the visit the discharge of both rivers together 
was about I 00 1/s . The temperature of water in Swallow cave was 
9,7°C and the temperature of air was I0,4°C. The chemical compo­
sition of the cave river was as foll ows: pH 8,25; diluted CO, 0,60 
mg/I; HCO

3
· 97,60 mg/1; CJ· 4,80 mg/1; SO/ 3,82 mg/I; Ca2• 36,00 

mg/I; Mg2
• 0,98 mg/I, and with TH (total hardness) 5,25°dH . 

Caves 
In the area of atu ra l Bridge we visited seven caves (figure 2 

and 3) but because of the lack of time and equipment we were able 
to surveyed only three of them. 

I. Swallow cave: South of the bridge below the 90 m high wall 
there is an opening to the 50 m hi gh and 70 m wide entrance into 
Swallow cave. ln this part of the cave here are the remains of hu­
man dwelling and traces of saltpetre producti on from the cave sedi ­
ments. 

N 

E 

Figure 2: Tianshengqiao natural bridge area, 3D view, with cave entrances 
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Cave was re earched and urveyed up tream fo r about 500 m, 
101al length of the surveyed parl o f the cave is 938 m. Ln the cave 
two morpho logical and genetic unit can be een an active narrow, 
high ga llery and a maze of older, phreatic channe ls. 

Acti ve narrow and high ga llery which rise in surveyed part fo r 
2 1 m. Trough thi ga llery fl ows river which carries dri ft wood , 

am ong which 40 cm thick and seve ral m long trunk were found , 
show ing, that this rive r is a s inking river. The discharge of the river 
was about 50 I/ . Survey was done upstream until a lake and 3 m 
high ea cade. The canyon i few m wide and about 20 m high. 
becoming lower upward . 

The mai n channe l is developed along strong structural zone 
with faults and fi ssures in E-W direction and in ome parts in fis-
ures which fo rm the angle o f 45°with ii , this i NE-SW direction. 

The wall rock con i t o f thin bedded to platy dark grey in some 
places obviously bioturbated limestone and marly limestone with 
dissolution seems and sty lo lites. Smaller and up 10 ten cm large 
sca llops are the mo t prominent fea tures of the cave rocky relief. 

Other morphologic unit o f the cave is a maze of older, phreatic 
channels which are about 15 m above the actual stream in the en­
trance part . The ga llerie are dipping with trata and they used one 
bedding-plane fo r formation. T he orientation of these channels i 
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Legend: =w= Strike and dip of fault 

related to two di fferent structu ra l zones, the most important i E-W 
directi on and the second one is NE-SW direction. Al the ent rance 
part of the cave smaller anastomosis channe ls are visible along th ree 
everal metre separated bedding plan part ings. 

Sediments, gravel, sand and sill were found in appear parts of 
the cave, indicating older infill of the cave. From the small phreatic 
channe l at the top of high ga llery sample of sand mixed by si ll X 
ray was done on Institute o f Minera logy, Uni vers ity o f Ljubljana. 
The Phillips di ffrac tiometre wa used under conditions CuK, (I = 
1,54 x I 0 1

· nm), automatic divergence lit. The analyse shows the 
fo ll ow ing mi nera l compo itio n: quartz, muscovite, do lomi te, 
sanidine. chlorite and saltpetre (K OJ Quartz. muscovite, dolo­
mite. sanidine and chlorite were brought into the cave by the stream 
from vicinity noncarbonate rocks and dolomite is originated from 
cave wa ll s. 

2. Middle cave: Ri ver from the Swa llow cave si nks after 50 m 
o f fl ow on the surface in a cave, which has another ent rance in 
further E. We could fo llow the river in the cave towards east where 
it probably joins the Gan He cave. 

In the depression where the second ent rance to the cave is there 
is also small canyon. which was dry in the time of the visit. Cave 
all the time fo llow the E-W direc tion. the second entrance is opened 

1400 m 1600 m 1800 m 2000 m 

Fissured zone 

1. Tianshengqiao 2. Gan He cave 3. Swallow cave 4. Tunnel cave 

6. Muddy cave 7. Dry river cave 8. collapse entrances ,.....--...._ river 

5. Middle cave 

caves 

Figure 3: Tia11 shengqiao natural bridge, caves and generalised geological structures of the area 
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along the fissures in N-S direction. 
3. Gan He cave: Gan river nows unde r the Tienshenquiao and 

after 200 m sinks in a cave. Entrance to the cave is narrow and 
teep. From thi cave water flows in at least two direction as men­

tioned above. 
4. Tunnel cave: This is 8 1 m long cave. Its entrance is in the 

vertical wall of the canyon above its bottom. Cave rises towards 
east at first , than lowers and opens under the vertica l wall aga in . 
Cave is a remaining of an old, because of the outside influences 
much transformed phreatic ga llery. In general cave is also e lon­
gated in E-W direction, but in the cave is well expre ed also NE­
SW direction. 

5. Muddy cave: Its entrance is in the lowest part of the second 
bigge t depres ion in the area. It i temporary spring of the river 
which flows on the surface for about 200 m and then s inks into the 
Dry river cave. At the time of the visit it wa dry, explored only to 
the level o f the lake of hang ing water. Cave follows the dip of bed­
ding plane which i 170/20.25. 

6. Dry river cave: Cave i a ponor of the river coming from the 
Muddy cave. Cave is on the opposite, eastern side of the depres­
sion. Cave ga llery starts with 20 m high entrance and can be fol­
lowed for 335 m to the ex it at the riverbed of the main river. Most 
part of the cave i more than I O m wide and high, and dips evenly 
fo r 27 m. Two collap e entrance reach cave in the E part, very 
near the spring from the cave in the main valley of the area. At the 
time of the visit cave was dry, some water was in the pools of trapped 
water only. At rainy season cave tran mits large water quantity. 

Galleries are oriented along structural zones in E-W direction, 
some parts of the channels also use well expressed N-S direction 
and NE-SW direction. The collapse entrances are connected to cro s­
ing of main tructural zones, where the limestone is more broken. 

Conclusions 
Natural bridge Tienshenquiao and whole row of the c losed de­

pressions between Swallow cave and the River cave have devel­
oped in the limestone sequence which i pure in upper part and 
more marly in the lower part. Because of the great gradiem caused 
by the downculling of the main river both Gan He ri ver and the 

Swallow cave river start to sink in the karst. First ga lleries prob­
ably followed the bedding planes and fo llowed the dip . Some of 
the phreatic small cro s section and with o ld sediments fill ed gal­
lerie can still be seen in the Swallow cave. Opening of the kar t 
laterally to the valley of the main river made sinking of the rivers 
possible. Rivers probably formed narrow and high underground 
ga lleries. Collap e e longated along the main tructure in E-W 
direction occurred. Collapse depres ion were latter connected in 
e longated canyon like depression, with ome tunnel caves and the 
Tienshenquiao bridge as the remains of the previous cave system. 

The Tien henquiao cave system presents an interesting case of 
the spe leogene is and gives an opportunity for many new cave re­
search and discoveries. 
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Mechara · A New Caving Area in Ethiopia 

by John Gunn and Leslie Brown 
L imestone Researc h Group, University of Hudder fie ld, Queen gate. Huddersfield HD I 3DH, England 

Abstract 
There are over I 00.000 quare kilometres of carbonate rocks in Ethiopia but very lit1le is known about the extent of karst terrain and the 

total length of known limestone caves i less than 30 km giving what must be one of the highe t ratios of lime tone outcrop: cave passage 
of any country in the world! The purpose of this paper i to describe a new caving area near to Mechara in the western Harerghe Province 
of the Oromia Region. Sof Omar, the Kubla Kahn of Samuel Taylor Coleridge, remains the longest ( 15. 1 km) and most famous cave in 
Ethiopia but two expeditions to the Mechara area have explored over 7 km of complex maze pas age in Achere and Ayanage caves which 
are now the second and third longest in the country. 

1. Introduction 
Although everal early explorers made ea ual visits to Sof Omar 

Cave and some archaeological cave site ( ee MORTON, 1976), 
the first published accounts of cave exploration in Ethiopia are those 
of CAUSER ( 1962) who visited Zayei Cave in Tigray and ROBSO 
( 1967) who de cribes a vi it to Sof Omar by himself and Chris 
Clapham. They completed the passage from sink to rising and pub­
lished an excellent survey. In 1972, the British Speleo logical Ex­
pedition to Ethiopia (BSEE) travelled around the coumry and their 
report (CATLI , I 973) remains the fullest account of the countries 
caves. In 1974 the country became a Marxi st dictator hip [the 
DergueJ with virtually no access to we terners although Bill Morton. 
a British lecturer in the Geology Department at Addis Ababa Uni­
ver ity who had accompanied the BSEE. wrote an account of some 
further exploration (MORTON, 1976) and would no doubt have 
gone on to do more if he had not been hot following an argument 
with the militia. During the Dergue teams of Russian cavers visited 
Sof Omar on two occasion to asse s it tourist potential but did 
not undertake any original exploration [ALEXANDER 
KLIMCHOUK pers. comm.J. In 1991 the Dergue were finally over­
thrown by the EPRDM and since then the country has moved gradu­
ally towards a more table and democratic form of government and 
to develop the economy and infra tructure. Sof Omar was visited 
by numerou touri ts , many of whom signed a record book kept by 
the village head, Sheik Achmed. The only known visit by cavers 
wa undertaken by a team from Switzerland who took pictures for 
the I 995 Speleocalendar. In I 994 the British Council funded an 
academic link between the Geography Department at Addis Ababa 
University and the Department of Geographical and Environmen­
tal Science at the Univer ity of Huddersfield a part of the British 
upport for the development process. As part ofthi link. John Gunn 

vi ited the coumry in February 1994 and made a foray north of 
Addis Ababa to the hermits cave at Debre Libanos and into the 
gorge of the Mager River. a tributary of the Blue Nile. Following 
thi . Hudder field Univer ity Caving Club (HUCC) decided that 
Ethiopia would be a good place to mount their first major overseas 
expedition which took place between December I 995 and Febru­
ary 1996. In ovember 1996. five members of the Limestone Re­
search Group (LRG) returned for a further four week expedition. 
More detail. about the country, the various logistical problems en­
countered on the two Huddersfield expeditions and how they were 
re olved are given in our main report and our scientific findings 
will be publi hed in Cave and Karst Science. The present paper 
provides a brief outline of the geology and caving regions of Ethio­
pia and a de cription of a new caving area which has great poten­
tial for further discoveries. 

2. Geology 
The basement rocks of Ethiopia are Precambrian in age and 

include gneiss, schist , metavolcanics, greywackes and marble 
which have been metamorpho ed to varying degrees. They have 
been subjected to several orogenic episodes and are often trongly 
folded. Uplift and erosion during the late-Palaeozoic coured the 
region removing all Palaeozoic strata creating a rough, uneven to­
pography which forms an unconformable boundary with the over­
lying near-horizontal Mesozoic sediment . 

The Mesozoic uccession is composed of the Adigrat Sand­
stone, the Antalo Limestone and the Amba Aradam formations 
which were deposited during a major marine incursion that cov­
ered many parts of Ea. tern Africa during late-Trias ic to mid-Cre­
taceous time. The succession is th ickest at the Somali border, where 
it exceeds 3000 m. and progressively thins to the north-west even­
tually pinching out before the Eritrean and Sudanese borders 
(MORTO , 1973 & JORDAN, I 976). The lower unit of the uc­
ces ion. the Adigrat Sandstone Formation, consists of sandstones 
and conglomerates deposited at the continental margin of the 
progracling marine incursion. As sands and conglomerates were 
deposited at the retreating continental margin. carbonate wa. pre­
cipitated in the advancing shallow sea and built up the great thick­
ness of the Antalo Lime tone Forn,ation. However. advance of the 
marine incursion wa reversed during early to mid-Cretaceous time . 
As the marine incursion retreated so the land advanced and the 
continental sands and conglomerates of the Amba Aradam Forma­
tion were deposited above the Antalo Lime tone Formation. 

Although limestone is the main component of the Antalo Lime­
stone Fonnation as a whole, other components such as calcarenite. 
marl , hale, iltstone and gypsum often form the greater percent­
age of particular units. Due to this variation in lithology the Ethio­
pian Geological Survey have divided the Antalo Limestone For­
mation into three sub-groupings: the Haman lei Series. the Uarandab 
Series and the Gabredare Series. Both the Hamanlei and the 
Gabredare Serie con i t mainly of limestone interbedded with 
marls, hales , siltstones and gypsum, whilst the Uarandab Serie 
consists of dark shales and marls with gypsiferous limestones . 

The uplift which was responsible for the retreat of the marine 
incur ion continued to the end of the Cretaceou period raising land 
above sea level and initiating a period of erosion. The undulating 
topography created by thi s erosion marks an unconforniable bound­
ary with the overlying Tertiary flood basalts the extrusion of which 
i related to the initiation of the Main Ethiopia Rift Valley, part of 
the Ea t African Rift Valley system. Initiation of volcanic activity 
occurred approximately 30 Ma (MOHR, 1983) as the Precambrian 
and Mesozoic crust was tensioned and then fractured by exten-
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Fig. I : the geology of Ethiopia (after Morton, 1973) 

sional tec tonics. T he intense outpouring of a great volume of fl ood 
basalts covered an area 750,000 km 2, which covered virtually all of 
Ethiopia and part ofYemen (MOHR, 1983). T hese fo rmed the lower 
series or the 'Trap Series· consisting of the Ashanghi. Aiba and 
Alaj i Ba alls which exceed l000 m in thickne s. Major faulting 
and fracturing occurred in as ociation with volcani m during the 
development of the rift valley throughout the Tertiary. Down fault­
ing of the rift va lley was assoc iated with uplift of its margins, form ­
ing highlands of over 4000 m. Mass erosion of the highlands has 
created a rugged and deeply scarred topography of high escarp­
ments and deep va lleys. The volcanics that once covered virtua lly 
the whole country have been stripped back so that the underlying 
Me ozoic sediments now fo rm ex tensive pl ateaus 10 the north-west 
and south-ea I of the rift. 

3. Caving Regions 
The British Speleological Expedition to Ethiopia described three 

main cav ing areas in Ethiopi a: Tigray, Harar and Bale (Figure I; 
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CATLIN, 1973). They also made a brief vi it to the Negele area but 
found no caves. As the geology map shows extensive limestone 
outcrops the area was visited during the first Huddersfie ld expedi­
tion. However. the access ible limestones proved to be argillaceous 
and thinly bedded with no obvious karst fea ture or caves. 

In the Tigray area the BSEE recorded many cave entrances but 
none gave access to caves of any length. T he longest, at 330 m, is 
Zayei Cave (CAUSER, 1962). 

In eastern Harerghe, limestones crop out in a belt from the south­
ern margin of the Main Ethiopian Ri ft Valley towards the Somali 
Border. The BSEE (Catlin. 1973) and MORTO ( 1976) ex plored 
a number of essentially vertical caves including Enkoftu Mohu . 
the deepest in the country at 192 m. 

Sof Omar Cave in Bale province is an Islamic Holy Pl ace and 
has been known fo r many hundreds of years. It is reputed to be the 
Kubla Kahn of Samuel Taylor Coleridge, ·where Alph the sacred 
river ran , down 10 a unle s sea' . The members of BSEE explored 
and urveyed an ex tensive network of new passages in Sof Omar 
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Fig. 2 : the Mechara Region 

bringing its length to over 15 km. They also explored a number of 
mailer caves in Bale the longest of which was ur Mohammed 

[2.8 km]. 

The Mechara Region 
Mechara is a small settlement in the west of Harerghe (Fig­

ure I) which was first visited by the HUCC expedition. All of the 
cave exp lored to date are in a block of limestone which is bounded 
by two valleys with ephemeral streams and extend from 5-7 km 
south of the settlement (Figure 2). The surface topography is flu­
vial rather than karstic although there are a few smal l karren on 
expo ed limestone . The vegetation is a thick acacia thorn scrub 
through which it is difficult 10 pass and the entrances to all caves 
were shown to us by the local vi llagers. Unlike some countries, the 
villagers had not explored the caves for any distance and they 
seemed convinced that there must be something of very great value 
to make us want to go underground! All entrance were recorded 
using a Garmin GPS40 and in the case of major caves several fixes 
were obtained on separate days and the mean taken in an attempt to 
improve the accuracy. The two main caves, Achere and Aynage are 
described below; locations are given using UTM coordinates. 

Achere Cave (37P 0651075 095180) 
Achere is a complex maze cave which ha everal small en­

trances at the ba e of a low cliff and a larger upper entrance in a 
bench at the top of the cliff (Figures 2 and 3). The cliff forn1s the 
north wall of a no11h-west to south-east tending valley and the lower 
entrances are some I O m above the pre ent day bed of an ephem­
eral river which was dry throughout January 1996 but flowed for 
several days in ovember 1996 fo llowing heavy rain. The lower 
entrances all lead into a passage which passes beneath the upper 
entrance and leads to Base Chamber, the largest in the cave ( 41 111 

x 6 m x 7 111 high). Like much of the entrance series, the floor of 
Base Camber is a very fine dust which makes exploration some­
what unpleasant. Initial explorations focused on the northern end 
of the chamber where a rift which became progressively tighter 
and more unstable was pushed to Mrs P's Diner, and the north­
eastern end of the chamber where a walking passage lead 10 an 
extremely unpleasant squeeze though what was virtually a 'dust­
sump ' to more rift passage and 'The Scream ' Chamber. Returning 
to Base Chamber, a narrow side passage was found leading to the 
main part of the cave. The passage emerges into an area of knee­

deep dust and guano and a northwards trending climb up a slope of 
even deeper dust to Guano Heights. The passage at the top may 
well continue but awaits a visit from omeone who e idea of fun is 

Lower Garedare Serles 

Upper Garedare Serles 

3 
I 

4 5 

'diving' dust-sump ! From the foot of Guano Heights two routes 
give access to Buckrose Street, arguably the lea t pleasant part of 
the cave as visitors are enveloped in a fog of fine material stirred 
up by those in front and visibili ty is rapidly reduced to near zero. 
The alternative route is via Cobble Coffin Crawl, so called because 
of the need to pass beneath a substantial deposit of partially con-
olidated, well rounded pebbles and cobbles which are largely of 

igneous origin and in places appear to be held up on ly by gravity. 
Aside from its value in stimulating production of adrenaline, this 
deposit is of considerable scientific interest as it is een in the roof 
and walls along the full length of the Cobble Coffin Passage to 
Guano Heights but nowhere else in the cave. Moving north, there 
is less of the very fine dust and although there are bat and guano 
throughout the cave, the Breath of Fresh Air Series is aptly named. 
The majority of the cave is made up of a complex network of rifts 
with occasional breakdown chambers. The main passages trend 
north-east to south-west and are blocked at both ends, mainly by 
shaley breakdown but occasionally by ancient, desiccated and guano 
covered, peleothems. Similar ancient deposits, often showing signs 
of re-so lution are present in much of the cave but there is on ly one, 
very small, area of active deposition in Moenco Chamber. One 
notable feature of the cave is that nowhere is there a solid rock 
floor and it is more appropriate to re fer to passage depth from the 
roof, which maintains a fair ly constant elevation at a prominent 
shale bed, rather than to passage height. Each main rift has an un­
dulating long profile. the distance from roof to floor ranging from 
20 cm at the top of breakdown pile to 6 m at the bottom of the 
intervening ' lows'. The HUCC expedition surveyed some 3500 m 
of passage making Achere the second longest cave in Ethiopia and 
the subsequent LRG expedition surveyed a further 330 111 with some 
lead still to be pushed and a potential link to Aynage Cave (see 
below). 

Aynage Cave (37P 0651100 0952366) 
The entrances to Aynage Cave are located in the south wall of 

the valley to the north of Achere (Figure 2). Aynage was explored 
for a short distance to a climb by members of the HUCC expedi­
tion. This was passed by the LRG team who explored and surveyed 
over 3300 m of passage including a connection to the nearby Spi­
der Cave which had not previously been entered (Figure 3). Like 
Achere, both Aynage Cave and Spider Cave have lower entrances 
close to the base of a low cliff and upper entrances close to the top 
of the cliff. The upper entrance of Aynage leads directly into the 
Moenco Series of passages which include two chambers with relict 
speleothems and a series of rift passages. The Monkey Entrance, a 
low crawl with several monkey skeletons, also gives access to the 
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Fig. 3 : Survey of Achere and Ayanage caves 

Moenco Serie and to the east i The Graveyard, an area with a 
number of ske leton incl uding warthog, ante lope and monkey. 

Another ante lope keleton, with mummified flesh, lies in Ante lope 
Chamber clo e Lo the Main Entrance. Above Antelope Chamber a 
short length of low passage opens in the White Cliffs of Dover, a 

0 50 100 150 200 250 

SCALE (Metres) 

fine section of passage, I O m high and up to 6 m wide. The western 
ide o f the passage continues upwards and ends in a wall of fl ow­
tone. A small rift trends north and end in a cl imb down into an­

other rift which goe back beneath the flowstone wall to rejoin the 
White Cliffs pa sage in Castle Chamber. This is an area of abun-
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dant peleothem mo l of it relict and partly covered by guano but 
with a small number of active straw stalactite . About I Orn beyond 
Castle Chamber. a steep c limb up a narrow rift on the west side of 
the passage leads to a low, tight crawl which leads to Snake Cl imb. 
The climb enters a breakdown chamber from where a narrow rift 

leads north over and under now tone to eventually emer Spider 

Cave, the home of some rather large arachnids. Returning to White 

Cliffs Passage, and continuing south , a 3 m climb gives acce s to 
LRG Passage. This fine high rift passage provides the eas ies t ac­
ce s to the re t of the cave via the Pi ton Pitch and a climb up the 

omewhat unstable Weathering Heights. Typically, this route was 
round, and rapidly surveyed, on the last visi t to the cave! Apart 

from this, a ll trips into the further reaches or the cave were via the 
14 m 'Two Rich Pitch' which was initially descended using a I O m 
ladder to the bottom of an unstable boulder s lope followed by an 
ea y climb down a rift. An alternative route was soon found to the 
top of the boulder slope, thereby avoiding an awkward step at the 
top of the c limb. From the bottom of Two Rich Pitch the cave was 
initially explored in an easterly direction to a T junction; then south 
up an unstable, steeply ascending rift; down an equally unstable I 0 
m climb and west through The Lesser Squeeze. This led into Percival 
Boulevard, a fine passage of simi lar dimensions to the White Cliffs 
Passage and from which an easier route back to Two Rich Pitch 
wa event ually round. South and west of Percival Boulevard the 
cave is very simi lar to Achere Cave, towards which it is heading, 
with large sub-parallel and interconnected rift . The Trapdoor Se­
rie was named for the tendency of the noor, and anyone standing 

on it, to disappear in a random and somewhat alarm ing manner; 
BDH Chamber has nothing to do with a upplier of chemicals and 
everything to do wi th the fac t that Bats Die Here (and in large num­
ber !). At the southern end of the cave, The Bezabih Hotel Series 
immortalise our ho t in Mechara. The Aynage - Spider Cave sys­
tem is the third longe t in Ethiopia with over 3300 m of surveyed 
passage and several going leads. On the basis of the GPS locations 
for the two entrance it would appear that the end of the Great 
South Road in Aynage is abou t 30 m from ote Pa sage in Achere 
Cave and while a connection wou ld require digging it is c lear that 

the caves are part of what was once a much more extensive system 

which also included Lion Cave. 
The Achere-Aynage system was almost certain ly formed long 

before the present day topography and it is like ly that s imil ar caves 

wi ll be found elsewhere in the valley sides. 
After leaving the Mechara area the HUCC team undertook re-

connai sance surveys in the Gelemso, Hirna, Ogolcho, Dodola and 

Supa-Dupa area . The LRG team followed up leads in the Boke 
area south of Gelemso and the Galeti area south of Hirna. How­

ever. none of these produced anything other than short rift caves. 
Hence, for the present Mecham remains the pre-eminent caving 
area in Ethiopia although there are large areas of limestone which 

are currently inacce ible or unsafe in which there may be ignifi­
cant systems. 
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New 600 m deep cave in Julian Alps, Slovenia 

Jiri Kyselak 
Czech Speleological Society, Kalisnicka 4-6, I 30 00 Praha 3 Czech Republic 

Abstract 
A new 600 m deep cave C 11 wa explored between Jul y 96 and March 97 on Moznica plateau in western part of Julian Alps, Slovenia. 

Description of the plateau 
Moznica plateau is situated on Slovenian/Italian border in western part of Julian Alps. Plateau is ea 2 km long and 500 m wide, average 

he ight is 1700 m a.s. l. lt is formed by highly eroded limestone plates inclined in a terrace-shape to the south ( I 0°). The relief is di ected by 
a series of deep north - south trending depressions transected by west - east trending tectonic trenches. Series of continuous depressions and 
dense vegetation make the movement on the plateau difficult. We lokali zed several prings under the south slopes of the plateau in Moznica 
va lley between 900 and I 000 111 a.s.l. which were not active during our trips but it shows reach streams during floods. Easiest access to the 
plateau is a turist track from Sella Nevea on the italian side of the border. 

History of exploration 
We came to the plateau fo r the first time in July 96. We localized and documented seven caves to 40 111 deep and an 80 m deep shaft with 

continuation on the bottom and a promissing draft. Next trip we organized in October 96 during which the depth of280 m was reached with 
the continuation of next shaft estimated for 50 111. Next trip in January 97 was characterized by a lot of snow, it took us 6 hours to get from 
the upper station of cableway to bivouac above the plateau. We descended next shafts of 55 , 85 and 45 m, surveyed the whole cave and 
made photodocumentation. We stopped above next shaft estimated for 80 111. Three short weekend trips followed. In the end of February 
two men team descended 120 m shaft "Sum Swistu" by-passing the "Extaze" shaft and another team pushed the cave to actual bottom at 
-603 111. During an Easter trip new shafts were surveyed and documented. 

Description of the cave 
The entrance of I x 4 111 is at 1680 m a.s. l. E-W oriented and located about I 00 m from the south edge of the plateau.First shaft 

"Tutovka" opens after 30 111 into a chamber I Ox 20 111 , 40 m high. There is a huge ice block 30 m above the snow covered bottom. A high 
horizontal passage cca Im wide goes to the west being interrupted by two steps of 12 and I 0 111. The walls and the bottom of the passage 
were covered by seasonal ice creating a big icefall in second step. A narrow meander with ice on the bottom opens into a beautiful I I 00 m 
deep shaft "Ex taze" . This shaft was passed by wi th another, even deeper one "S um Swistu" because the entrance to " Extaze" could be 
dangerous during floods and there is a lot of seasonal icecles just along first meters of descent. The way to "Sum Swistu" leads up above 
huge blocks of conglomerates.The shaft is rigged dry way down but the main part of the shaft is created on a crossing of E-W and N-S 
trenches and the name was given because of the sound of icecles falling down the mian part of the shaft. From that point the following shafts 
are created mainl y on N-S tectonic. Between 85 m " Made in Heaven" and 45 m " Vagon" draft was spotted for the last time. Character of 
shafts and rock changes from "Vagon". The la t shafts are characteristic by a lot of unstable blocks. The bottom of the cave is I m wide and 
6 m long fissure too narrow in the ends and a bolderchoked. The exploration of the cave has not been finished yet but because of a limited 
potential of the plateau we do not expect a big progress in depth of the cave but we expect to explore more shafts connected with the cave. 
During winter trips several spots where the snow cover was melted through were locali zed. 
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L'expedition Ultima Esperanza en Patagonie chilienne · 
les karsts de l'extreme 

par Luc-Henri FAGE, Richard MAIR E, Jean-Frarn;ois PERNETTE. 
Association Centre Terre - Chateau Pasquet, 33760 Escoussans, tel. 05 56 23 94 00, fax 05 56 23 64 32 

Resume 
En janvier 1997, dix speleos franr;:ais realisaient la premiere ex pedition de speleologie au Chili , un pays que l' on croyait exempt du 

moindre karst. C'est que les karsts sont bien caches sur la frange la plus orientale des 'iles de l ' archipel de Patagonie, au niveau de 50emes 
Hurlants. En 27 jours de mer dans les canaux labyrinthiques, sur un bateau de 16 m ervant a la fo is de mode de transport pour la prospec­
tion et de camp de base au pied des karsts de marbre, Les ties Diego de Almagro et Madre de Dios sont atte intes, observees. Deux massifs 
karstiques de la premiere 'ile sont prospectes, malgre des condit ions meteorolog iques epouvantables. Au bilan, quatre cavites explorees, 
dont la perte de I' Avenir, magnifi que cav ite active qui traverse un bloc de marbre enchiisse dans du gres, e t une resurgence en bord de mer 
plongee. Le karst les plus au traux du monde sont aussi panni les plus beaux, avec des fo rmes d 'erosion et un ecosysteme remarquable . 

Abstract 
January 1997 : ten French cavers carried out the fi rst caving expedition in Chi Ii , a country which everybody believed free from karst 

until now. That's because the karsts are very well hided , on the eastern part o f the islands of Patagoni a archipaelago, under the Roaring 
501h. Sa iling the chane ls du ring 27 days on a 16 m long boat, which was the mode of transportation as well as the base camp at the bottom 
of the karsts of marble, they reached and observed the islands of Diego de Alrnagro and Madre de Dios. Two karstic areas of the fi rst one 
were prospected , in spite of dreadful weather and storm. Four caves were explored, including the « perte de I' Avenir », a wonderful active 
cave that run th rough the marble between sandstone rocks. A marine spring was dived as well. The most southern karsts of the earth are also 
among the most beauti fu l ones, with fan tastic shapes of erosion and unique ecosystem. 

EN 1992, Richard Maire apprend, a la lecture de I 'article de 
CEcc10N1 ( 1988) la presence de marbres et calcaires karstifies dans 
la frange occidenta le de 'ile de l' archipel de Patagonie. Trois ans 
plus tard , avec Jean-Franr;:o is Pernette, Jacques Sautereau et Mi ­
chel Letr6ne, ii reussissent a atte indre l' 'ile Diego de Almagro a 
bord d' un bateau de peche et arpentent q uelques heu res du rant un 
lap iaz de marbre extraordinaire, montrant des canne lures et de fo r­
me d ' erosion exceptionnelles. De la naquit I ' idee d ' une veritable 
expedition de reconnaissance et d 'exploration, si toutefois des gouf­
fres se presentaient a nos cordes. « Messieurs, avait dit le Profes­
seur de son air le plus serieux, la 01) nous a/Ions, ii fa ut s' al/enc/re 
a lrouver les pires conditions meteo de la planete, les karsts les 
plus aus1ra11x. Ce sera de la 
1•raie geographie d' nploration 
avant mem e de faire de la 
speleo . Pour 1rou1•er pire. ii 
faudrai t chercher du co1e de 
/'A111arc1ique. » 

L'explorador a l'ancre au 
pied du massif karstique 
que perce la Perte de 
l' Avenir, enchiisse dans 
du gres 

Une veritable expedition 
Patagonie. Le nom seul fa it deja rever, avec ses pies aceres, la 

proximite du cap Horn et la pampa. Mais quand on precise archipel 
de Magellan, Cinquantiemes Hurlants et, surtout, presence decal­
caires inexplores sur des 'iles inaccess ibles, a I 'autre bout du monde, 
c'est une autre paire de manches. Pas ons ur les details, ennuyeux, 
des preparati fs et des autorisations administratives, des surprise 
de dernieres minutes et de la va lse-hes itation quant a l'embarca­
tion capable de nous emmener au bout du monde . .. 

Finalement, c 'est di x personnes qui partent, avec un budget. .. 
himalayen! C'est cher a louer, un bateau! 
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Bref, le 4 janvier. nous embarquion a Puerto Natales, dans la 
mer interieure d 'U ltima Esperanza. a bord d ' un batiment en bo i 
de 16 metres de long, portant le nom predestine d ' Explorador. 

Cela avail failli mal commencer, car la meteo locale annorn;:ait 
une semaine de tempete, decalant d 'autant le depart. Quand on dit 
tempe te en Patagonie, ce n 'est pas une blague a la Pagnol. Nous 

sommes done parti de nuit, quand le vent moll it , histoire de menre 
Jes bouts le lendemain ans que les autorites portuaire ne trouvent 
a y redire. 

Durant quatre jours. ii fa llut negocier avec les furies des c ieux 
patagons, partir lot le matin. louvoyer dan des canaux labyrinthi ­
ques, et s'abriter le plus tard possible dans des criques connues du 
seul capita ine, qu ' ii appelait sans rire un « puerto ». Un bon puerto 
se do it de disposer d ' un couple de dauph ins qui viennent saluer le 
arrivants comme de animaux bien e leve . On comprenait , quand 
Jes deux matelot tricotaient des amarre autour du bateau, posant 
jusqu 'a tro i grappins a la suite et deux lourdes aussieres attachees 
a des hetres antarctique du ri vage, que les nuit risquaienl de ne pa 
etre ca lme . L"eq uipage ne dormait pas beaucoup. tandi s que Jes 
dix membre de !'exped ition, incon cients des drames en prepara­
tion, roupillaient fe rme ur Jes bat-flanc de cale. L'Explorador n'etail 
pas seulement un mode de transport , c'etait au si un camp de base 
flottant. soit une surface de deux fo is 30 m2• ou ii fa ut negocier 
chaque mouvement , de personne comme de ac ... 

De sauts de puce en e cales, nou fin1mes pour traverser le ca­
na l e lson, leque l rec;:oi t de plein fo uet la force d ' un ocean qui n 'a 
de pacifique que son nom. La proue de l" Explorador tapa it dure­
ment dans une l10ule croisee jusqu 'a ce que nou pGmes nous fau­
fi ler a nouveau le long de canaux etriques. Enfin, dans I 'echan­
crure d' un fjord, de grosses masses bl anches apparurent a !' hori ­
zon. te ls des g lac iers suspendus. 

Dans un travell ing de cinema, I' Explorador glissait vers une 
Terre promise devoree d 'envie par dix pai res d 'yeux, armes de ju­
me lles, appare ils photo et camera. C'etait magnifique. Des masse 
de marbres monolithes. creusees de canne lures et taraudees d ' un 
lapiaz prometteur. e dressaient . coincees entre des pans de gres 
sombres. La mer, la frondaison des bosquet d ' arbres rabougri et 
tordus par le vent , les roches blanches, des pans de c ie l bleu dans 
Jes nuages qui fi la ient a tire d 'aile: ce spectac le merita it a lui seul 
le voyage de Patagonie. 

Les glaciers de marbre 
Dans l' hysterie. on embarqua sur un petit canot de bois, tres 

« Tin tin et I ·ne o ire » pour a Iler poser le pied sur ce fameux lapiaz, 
puisque le temp etait beau. Le capitaine. Jui , avait deja compris 
qu 'en ea de « malo tiempo » la baie etait intenable. car le vent 
dan le archipe ls se joue de tou les ob tac les, creant de redouta­
bles rabattants, pouvant fa ire riper n ' importe que l bateau sur ses 
ancres. Conclusion. pour explorer ce bout de karst, ii fallait instal­
ler deux tentes a terre. Le plus etonnant est qu "il e soit trouve 
ufli amment d ' incon cient pour y camper (Marc, Jerome, Jac­

que et Michel), le reste de l'equipe devant e fa ire deposer le len­
demain sur la pointe sud de la peninsule et tenter de rallicr le camp 
par Jes Crete . 

Ce programme fut respecte, mai le lendemain, ev idemment. 
le temp redevint normal , c ·est a dire execrable : rafales a I 00 km/ 
h et pluies. La pro pection et 1 'cscalade de ce forme de lapiaz 
incroyable n 'en furent guere affectec , tcllemcnt nou etions emer­
veille du spectacle hallucinant offert par dame Nature et les gouf­
fres beant qui 'ouvraient sous nos bottes (quelques P50 cl 'en­
tree ... ) mais de rcjoindre le camp ii n ·en fut plus question . Nou 
redesccndimc ur la pointc sud , avec un pincement au creur : le 

bateau allait-il revenir? Car l"Explorador ·eia it abrite a 20 km de 
la. dans une crique i olee, et le vent qui soulevait le embruns jus­
qu ·a 20 metre de haul ne presageait rien de bon. Heureuscment, 

Lesformes d'erosions du marbre sur Diego de Almagro 

jouant a saute-mouton sur les vagucs, ii apparut dans la brume, et 
un mate lot, si pro li xe a l'ordinaire. nous rapatria sans de errcr lcs 
dents, en dcux voyage « limite » dan un canot rendu minu cule 
pour lcs vagues. II re tait l 'autre partie des « fous franc;:a is » sous 
leurs tentes, mais le capitainc jugea la pechc au fond de la baie lrop 
ri quee. Joints par radio, ils apprirent qu ' il s devaient resister en­
core une journee ou Jes tente battues par le vent et la pluie. Quand 
nous Jes recuperames le lendemain , un grand sourire depassant des 
g ilets de auvetage, ils ava ient des mots d 'apocalypse pour racon­
tcr leur ody ee, mais « ils avaient Fa it de la ·peleo ». Oui . unc 
perte reperee a 500 m du rivage ava it ete descendue le premier soir, 
alors qu ·un pctit pipi de 30 1/s y coul ait; deux, tro is pu its, arret vcrs 
- 50 sur fin de la corde. Le lendemain 500 1/s sc preci pitaient dans 
cet en fer. .. 

Desorn1ai , nou en sav ions assez pour comprendre qu'a moins, 
comme le suggera Marc. de poser un container a terre. le seul camp 
de base possible etait l'Explorador, cl qu ' il fa ll ail trou ver un pan 
de kar t prochc d"un « huon puerto "· Le capitainc le denicha de 
1 · autre cote de la pointe, dan le cno Abraham. Trois cents metres 
au-dessu de nous, un dome de lapiaz scintillait de scs mi lie cannc­
lurcs. En unc semaine s'ecrivit alors la plus be lle page de notre 
expedition : I 'ex ploration de la Perie de I' Avenir. 

Le 12 janvier, les deux toubibs et Richard pro pectercnt le dome 
de lapiaz dominant notre mouillage. ous av ions repere la veille 
un superbe canyon. profond et etroit. qui emble traverser le mar­
bre. Pendant quc les docteurs prospcctaicnt que lque grottcs et gouf­
frcs, Richard decouvrit unc pcrtc fabulcuse situec vers 240 m d 'al­
titude dans un cadre geomorpholog iquc exceptionncl. Les dieux de 
la speleo et de la karsto reunies etaicnt avec nou ! On est en pre-
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sence de deux lacs glaciaires etages, le plus haut et le plus vas te se 
deversant par deux cascades dans un second , situe 50 m en contre­
bas (voir schema) . A I 'extremite du deuxieme lac, le torrent se jette 
directement dans un abtme de 50 m de profondeur juste au contac t 
des gres sombres impenneables et des marbres blancs zebres de 
canne lures geantes. Le jour de la decouverte le debit devait atte in­
dre 2 1113/s. C'est incontestablement une des plus be lles pertes con­
nues en milieu karstique. L'ex pedition avail enfin trouve « son » 
gouffre qui , a defaut de se reveler tres profond, etait digne de res­
pect, notamment a cause des crues et des conditions d ' acces. Ainsi. 
chaque jour, ii fa ll ait deux heures de marche, d ' abord dans la foret 
moussue magellanique. piegee de chaus e-trapes, machette en main, 
pour escalader ensuite une raide pente de gres, en s'arc-boutant 
contre les rafales de vent , et franchir enfin le dome de marbre et 
son col ou « les pie1Te vo lent » sous la violence d'e/ viento. 

L'exploration de la Perte de I' Avenir 
L'ex ploration de cette cavite s'avera d 'emblee severe et diffi ­

ci le. La perte d 'entree avec sa cascade etait intimidante. Le 13 jan­
vier Richard equipa le puits: le temps etait vilain, mais ii put des­
cendre une partie du puits pour reconnattre les lieux. Le lendemain 

14 janvier, ii termina l'equipement du puits et descendit enfin le 
gouffre. A 5 m du fond, un pendule sur un palier large de 2 m ev ita 

canyon 

les terribles embruns de la cascade. Une main courante permit de 
rejoindre fin alement le lit du torrent au bout de 80 m sur la vire. 
Une reconnai ssance rapide le conduisit jusqu 'a une tremie de gros 
blocs qui barraient le canyon souterrain. Le trou sembl ait conti­
nuer. L' ambiance etait a la crue et Richard remonta en cou rant. 

Le lendemain , le sys teme suppose fut attaque par I 'amont 
comme par l' aval, mais les troupes etaient maigres en raison des 
conditions diffic iles et des plongees (voir plus bas) entreprises dans 
une resurgence en ba rd de mer! 

L'equipe de la perte franchit la tremie. Derriere, le canyon sou­
terra in se poursuivait : largeur 4 m, hauteur 20 m, lit de galets avec 
toute la ri viere et surtout un fort courant d" air aspirant qui laissait 
augurer une jonction avec 1 ' autre cote de la montagne. lls buterent 
sur des bassins profonds qu ' ils ne purent franchir d irectement en 
rai son de la temperature de l' eau (5°C) , mais 1 ·escalade de la paroi 
gauche permit d 'equipe r une vire sur 30 m. Le canyon se resserrait, 
une traversee avec un pendule de licat et une ryrolienne de 4 m donna 
acces a la rive droite. De l' autre cote, la vire etroite fin it par dispa­
rattre. L'equipe commenca a equiper en paroi. mais ii faudrait un 
temps enorme pour tout equiper hors crue. 

Proceedings of the 12'" International Congress of Speleology, 1997, Switzerland, Volume 6 45 



Au meme moment, l'equipe aval , constituee uniquement de 
Richard, s'attaquait au canyon aval. Un grondement assourdissant 
remonlail des entrailles de la terre. Avec 60 a 70 m de cordes, ii 
equipa au niveau d ' un gros bloc coince au sommet du canyon . La 
descente fut technique car le canyon mesurait 2 a 3 m de large a 

peine et la corde ne tom bait pas directement au fond en raison de la 
fo rme " meandreu e" des paroi . A 50 m du depart , la lumiere du 
jour se reduisit, mais ii aper9ut le fond du canyon occupe par le 
torrent impetueux. La corde eta it Lrop courte. 

Le temp pres ail. ii fall ait absolument faire vite pour Lenniner 
I 'exploration. Le capitaine pouva it a tout moment decider de lever 
l'ancre car le mouillage etait moin Or que prevu. 

Le lendemain 16 j anvier ne ' annon9a pas tres bien. Sous un 
vent diabolique, la cascade d 'entree avail tendance a « remonter »! 

Le bruit a l' interieur du gouffre etait epouvantable : au bruit de 
la cascade s'ajoutait celui des rafales de vent qui 'engouffraient a 
l ' interieur comme dans la tuyere d ' un reacteur. 

Dans le canyon sou terrain, apres la tremie, le courant d 'air eta it 
d ' une rare violence et nos lampe ne cessa ient de s'ete indre. Arri­
ves au ni veau de bas in profonds, ii se passa un phenomene in­
croyable pour un pe leo: la feuille de me ures topo fut arrachee du 
carnet par le vent outerrain ! Du jamais vu! 

Le retour au camp fut morose : on ne peut pas continuer a equi ­
per ain i en paroi , cela prend Lrop de Lemp . Jacques n1a pu avancer 
que de 6 a 8 m. A ce rythme, on y e t encore dan 15 jours. II faut 
aller dro it au but , c 'est-a-dire dans l'eau avec les combinaisons 
neoprenes en e perant qu ' il n ' y ait pas de crue ... 

Le 17 janvier ou jamais. le trou devail se donner. II ne fai sait 
pa beau, mai c'etait la deuxieme journee ou ii n ·a pratiquement 
pas plu . La cascade d'entree etait reduite a un debi t de 300 1/s. 
Michel et Jerome habille de neoprenes franchirent ans proble­
me le ba sins profonds car le ni veau etait descendu . Jean-Fran-
9ois le rejoignit pour faire des photos. L'eau arriva it a la poitrine 
et ii n 'etail pas necessaire de nager. Neanmoins, le lac dans lequel 
ils avan9aient annon9a un aba issement de la vo0te. Au-dessous, la 
ri viere sembl ait e preci piter dans un laminoir etro il, sombre et cas­
cadant. Heureu ement, une galerie foss ile demarrait a dro ite avec 
courant d 'air, ce qui etait de bon augure et les deux larrons pense­
rent pouvoir ev iter ainsi les passages etroits et humides de la ri­
viere . Apres un parcours remontant d ' une vingtaine de metre , ils 
tournerent vers le nord, au niveau d ' une fail le profonde, et bientot 
ils durenl installer des cordes en main courante. Ils s'arreterent fi­
nalement au-des us d ' un puits estime a 15 ou 20 m. Au fond. la 
riviere reapparai sait en cascade. 

Pendant ce temps, Richard touchait le fond du canyon avec une 
nouvelle corde. Les <lieux de la speleo etaient encore la. Le torrent 
impetueux des jours precedents s'etaiL transforme en un « sage » 
pelit torrent de 200 1/s, tout de meme. Si une vague de crue arrivait , 
que fai re? II e donna 20 a 30 minutes pour reconnahre l 'amont. 
Les bass ins et petites cascades . e succederent dans une ambiance 
incroyable. L'eau etait d ' une purete superbe et coulai t dans une 
galerie aux parois blanche , veinee de noir. large de 1,5 a 2 metres 
et haute de 20 metre . Au bout d ' une centaine de metres, une cas­
cade plus importante, esrimee a 7 metres, 1 'arreta. Laroche sombre 
etait glissante: ce n 'etait plus du marbre, on eta it dans un gro 
fi lon noir de lamprophyres. II laissa un cairn pour le autres et re­
vint a on point de depart pour une rapide reconnaissance de l 'aval. 
Une ea cade de 4 m est descendue avec la corde, arret sur une se­
conde cascade de 5 m. 

Le soir. au bateau. I 'equipe reunie decida de la uile. II nous 
restait une journee pour tenter la jonction. terminer la topo, fa ire le 
film et le photo et desequiper. Un programme d'enfe r en somme! 
Mais cela nous pl aisaiL bien. L'equipe de pointe sera constituee par 
Miche l et Jerome: ils etaient charge d ' equiper le puits, de fa ire la 
joncti on avec le cairn et de terminer la topo. La deuxieme equipe 
etait composee de Luc-Henri , notre fameux cineas te tout terra in, 

Lefantastique puits d'entree de la Perte de l'Avenir. 
50 m d'embruns ... 

de Jacque D. et de Richard : e lle elait chargee de filmer a la des­
cente et de fa ire de photos a la remontee, tout en desequipant. Le 
programme fut respecte dans les regles de I 'art. L'equipe cinema 
en profita meme pour fa ire de la premiere dans les laminoirs apres 
le lac: !'ambi ance elait dantesque car l'eau e precipitait dan des 
rampes inclinee a 45°, mais la roche etait glissante. Au meme 
moment, l 'autre equipe etabli ssait la jonction au ni veau du cairn et 
reconnaissait 1 'aval du canyon. ous les retrouvfunes au puits de 
17 m. Toute l'equipe rejoignit la corde qui remonte le canyon aval 
dan le but de Filmer la remontee de Jerome, mais a cet instant 
l'eau se mit a rui sseler de partout : ii pleuvait des cordes dehors! 
Ce fut alors le bran le-bas de combat. Jerome remonta et deseq uipa 
le canyon tandi que les quatre derniers compere rangerent le 
materie l et remonterent en courant pour ev iter toute vague de crue 
d,ms le c,myon souterrain. Heureusement , ii n'en fu t rien et nous 
ressorl1mes de la perle de l'Avenir, 3 h 30 plus tard , film , topo, 
photo , desequipement termines. Un peu de peur n 'est jamais inu­
tile: cela permet de res ter vivant plus longtemp et de raconter ses 
aventures ... 

Au total, la perte de l'Avenir e pre ente comme une traver ee 
peleologique tres originale. Elle debute par une perte de torrent a 

l'ex tremite de deux lacs glac iaires etage , traver e un dome de 
marbre blanc par un canyon souterrain et ressort par un canyon en 
tra it de scie ouvert au plafond . En gros. cent metres de deni vella­
tion et 700 m de developpement dan une ambiance alpine et un 
cadre souterrain d ' une grande eslhelique. Cette cavite n' est done 
pas longue, mais les di fficultes et dangers objectif ont grand en 
ra ison de la meleo et de l' eloignemenl de Lout centre habite. C 'est 

ac tuellement la plu grande cavite kar Lique ex ploree au Chil i et 
c·est surtout une des plus be lles cav ite du monde a la fo is par on 
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cadre sou terrain et exterieur. La traversee complete doit mesurer -
I 30 m pour un lci lometre de developpement environ , mais l ' essen­
tiel a ete Fa it. 

Maintenant nous savons qu ' il ex iste un potentiel important de 
gouffres dans Diego de Almagro, mais le probleme principal de­
meure le danger des crues, notamment dans les puits et Ies canyons 
sou terrain etroits ... 

Plongee australe 
Deux plongees success ives de Michel Philips ont pennis d 'ex­

plorer ce qui est le premier et le seul siphon de Patagonie et du 
Chi Ii . La resurgence, qui draine un massif paraUele a la perte de 
I' Avenir, possede une sortie double, la premiere au niveau de la 
mer, ex ploree en apnee, et vite impenetrable, la seconde, en retrnit, 
est accessible par un porche lateral. Le debi t est puissant, I 'eau 
glacee (5,3°C). On peut remonter la riviere sur une trentaine de 
metresj usqu 'a un siphon. A gauche, une galerie foss ileetroite, cou­
verte d 'argi le, a ete rem on tee sur une cinquantaine de metres, arret 
sur etroiture. 

Le iphon mesure 65 metres, avec un point bas a -20 m. Au­
dela, Michel put remonter une magnifi que galerie de marbre, avec 
des marmites de geant d ' un blanc immacule, jusqu 'a un carrefour. 
Arret sur tremie avec des rac ines d 'un cote et, de l' autre, au pied 
d ' une escalade delicate en combinaison etanche de plongee! 

Avant de partir ver l''ile de GuareIJo, cent lcilometres au nord, 
I' Explorador nous emmena dans le seno Huemul, une profonde et 
longue enta ille de mer juste derriere le seno Abraham. Nous n'avi­
ons d 'yeux que pour un massif extraordinaire, qui s 'etalait en esca­
Iiers de geant, de la mer jusqu 'au Pie de l'Avenir (800 m) ... En­
core un objectif de reve pour une prochaine expedition . 

Reconnaissance sur Madre de Dios 
C'est que nous n'avions encore pas vu Guare lJo, la seule lie 

habitee des archipels, ou, depuis une cinquantaine d 'annees, une 
compagnie chilienne financee par les Americains, exploite le cal­
caire comme adjuvant. .. de l'acier, un enjeu strategique de taille 
en Amerique latine. 

Si I ''ile meme de Guarello a peu d ' interet pour le speleo, car Jes 
enclaves de marbres dans les gres sont trop petites, quoique suffi ­
santes pour !'exploitation d ' une carriere (discrete) a ciel ouvert, 
nous av ions depuis ce promontoire une vue remarquable sur les 
'iles Tarlton et Madre de Dios a quelques encablures de la, propres 
a rejouir le ca:ur de tout speleo : des sortes de Pierre-Saint-Martin 
comme Martel la decouvrit en 1908 ... avec des falaises de centai­
nes de metres creu ee de cannelures verticales et des porches qui 
baillaient au bord de la mer. Cependant, nous ne pilmes debarquer, 
en raison des dangers que J' Explorador aurait couru a s 'approcher 
de ces cotes paradisiaques au speleo et redoutables pour les marins 
et ii fallut meme negocier avec le capitaine, inquiet pour son em­
barcation, une reconnais ance le long des cotes. 

Des lors, une double certitude etait acquise. D 'abord, que les 
k.arsts des Archipels etaient de vraies « stars », d 'autant plus brillan­
tes qu 'eUe sont vierges de route exploration. Ensuite qu ' il falJ ait 
disposer d ' une logistique appropriee, sur IaquelJe nous ne nous eten­
drons pas, car une expedition est d 'ores et deja programmee et nous 
ne voudrions pas qu 'on nous la souffle sous le nez ... 

Un patrimoine mondial 
La carte geologique montre que le terrains sedimentaires sus­

ceptibles de contenir des calcaires, done des cavites naturelJes, se 
situent dans la partie la plus exteme des iles de Patagonie. Pre­
miere barriere montagneuse, Uusqu 'a 1000 m d 'al titude) les 'iles 
Jes plus extemes subissent !' influence des masse d 'air pacifiques 
et antarctiques, consti tuant un des lieux les plus humides de la pla­
nete avec des precipitations annuelles de l'ordre de 8000 mm. A 
ce la s'ajoute un vent qua i constant, a dominante nord-ouest 

La vasque du siphon plonge par Michel 

(moyenne annuelle 70 km/h a Guare llo). Ces vents sont canalises 
dans Ies fj ords etroits (canales), prennent de la vitesse (effet venturi) 
et produisent frequemment des tourbillons devastateurs sur la mer. 

Ces roches tres caracteristiques vues de loin font partie d 'une 
etroite et longue bande de roche edimentaire lirnitee a l'oue t 
par !'ocean Pacifique et a J'est par des roches granitiques. Cette 
bande sedimentaire tres ancienne (ere priniaire, Carbonirere et Per­
mien) conti ent des calcaires, mais auss i des gres, des roches 
metamorphisees et des roches volcano-sedimentaires. A I 'epoque 
la cordillere des Andes etai t differente. Un climat tropical a perrnis 
la fomiation de recifs coralliens allonges a l'origine des affleure­
ments calcaires actuels. Par la suite (60 MA) la chai'ne des Andes 
s 'est plissee, ecaillee et soulevee en raison de I 'enfoncement de la 
plaque oceanique pacifique sous la plaque continentale d 'Ameri­
que du Sud. Ces fo rces tectoniques ont plisse Ies terrains sedimen­
ta ires e t provoqu e dans ce rta ins cas une c ui sso n e t une 
recristallisation des roches par compression de terrains. C' est pour 
cette rai son que Jes calcaires de l''ile Diego de Almagro sont en 
realite des marbres blancs a gros cristaux contenant des veines som­
bres (mineraux di vers) et des fil ons de roches magmatiques 
(lamprophyres). 

Mais la structure originelle des recifs cora!J iens a ete globaJe­
ment con ervee. On rencontre ainsi des masses dolomitisees plu 
grises contenant done beaucoup plus de carbonate de magnesium 
alors que le calcaire est fo rme de carbonate de calcium. Cette 
dolomitisation est un processus complexe qui se produit a I 'origine 
dans les recifs coralJiens par penetration de l'eau de mer dans les 
recifs, transfonnant ainsi le carbonate de calcium (CaCO3) des 
coraux en carbonate double de magnesium et de calcium (Ca, Mg) 
(CO3)2. Cette roche dolomitique est moins favorable a la dissolu­
tion et tend a se desagreger en donnant des sables dolomitiques 
typiques. 

Dans l''ile de Guarello et !'ensemble de l' archi pel Madre de 
Dios, Jes calcaires n'ont pas ete transfonnes en marbres. lei les 
foss iles et microfossiles sont bien con erves dans la masse des cal­
caires, en particulier Jes fo raminife re de type fusi linides, des cri­
no·ides, des coraux, etc. Les couches calcaires ont plus de 500 m 
d 'epaisseur et sont fo rtement fracturees, pennettant une penetra­
tion ai ee des eaux de pluie dans la masse calcaire et la fo rmation 
d' une multitude de gouffres. 

Bilan scientifique 
Nous savons desonnai s que le Chili presente des k.arsts remar­

quables, riches en cavites profondes, dans Ies marbres et calcaires 
primaires des archipels d ' Ultima Esperanza. Par l'etude des eaux 
nous savons que la vitesse de karsti fica tion est remarquable, la plus 
importante actuellement mesuree dans le monde pour des karsts 
denudes de type alpin : le calcai re "fond" ainsi en surface a la vi­
tesse de 6 cm/1000 ans (3 a 4 fo is plus que dans les Alpes ou les 
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Les parois de marbres veuiees de noir vers -80 dans la perte de l 
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Les deux lacs alimen­
tant la Perte de 
l'Avenir 

Pyrenees) . Le seul endro it pouvant eventue llement riva li ser avec 
la Patagonie sont les hautes montagnes calcaires de l ' Ir ian-Jaya en 
Nouve lle G uinee, a plus de 4500 m d'a ltitude. 

Les 'iles de marbres et de calcaires presentent au bord de la mer 
des trotto irs geants etages comme une serie de marches entre O et 
12 m d'altitude. Chaque marche haute de I a 2 m correspond a une 
entaille de corros ion marine et represente un stade de soulevement 
de l ''ile, apres la fon te mass ive des glaciers quaternaires ii y a I O 000 
ans, fon te qui a allege la montagne. Ce processus connu en Scand i­
navie, est spectaculai re ic i en ra ison des calcaires qui ont l 'avan­
tage de presenter des encoches particulierement visibles en raison 
du caractere karstique de la roche (encoches de corros ion). Ce taux 
de surrection des Iles varie selon les lieux (plus important a Diego 
de Almagro avec I 0- 12 m qu 'a Guarello (6 a 7 m), ce qui signi fie­
rait que Diego de Almagro a cornrn des g lac iers plus gros, pheno­
mene probable compte tenu de la position en latitude.) 

Dans les roches calcaires et Jes marbres, le relief g laciaire est 
de type g lac io-kar tique, avec une combinaison des act ions meca­
niques des glac iers (cirques, roches mo utonnees, domes) et des 
actions de di ssolution karstique. Les fo rn1es glac io-kar tiques sont 
typiques des karsts haul al pins ... mais ici ils sont situes en bord de 
mer. Ces karsts ont en plus une grande originalite car ils presentent 
aussi, sur leurs bordures ou en "ilots proteges au fond des depres­
sions rocheuses, une foret austra le a hetres primiti fs (nothofagus) 
qui ressemble aux fo ret equatoriales humides des hautes monta­
gnes comme la foret nuageuse moussue de ouvelle-Guinee entre 
3 000 et 4 000 m d ' altitude. Cette ressemblance est ree lle par sa 
phys ionomie, certaines especes d 'arbres (fougeres arborescentes, 
mousses et epiphytes) , par son humidite extreme, par la couverture 
nuageuse et les brouillards presque permanents, par la temperature 
moyenne de I 'annee qui est superieure a 0°C. 

Le resultat le plus important de cette expedition est incontesta­
blement la decouverte d ' un monde pratiquement inconnu, avec les 
plus beaux lapiaz du monde, qui fo nt de cetre region reculee un 
musee de fo rme naturelles d ' une grande esthetique. II s'agit d ' un 
patrimoine nature! de niveau mondial en ra ison de sa beaute et de 
son caractere exceptionnel. II est di ffic ile de dire s' il est possible 
de I 'exploiter sur le plan touri stique, sans doute doit-il rester ains i, 

en souhaitant que le carriere (comme celle de Guare llo) ne defi­
gurent pas un te l paysage. Si Madre de Dios presente les plus gran­
des zones karstiques du Chi Ii , Diego de Almagro avec ses marbres 

possede les scu lptures de d isso lu tion les plus spectacul aires et Jes 
plus belles actuellement connues dans le monde. 
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Abstract 
Nine Belgian speleologists (SPEKUL and BVKCA) ex plored the karstic region of Son La in north-western Vietnam, together with 5 

geologists from the Vietnamese Geological Survey. The expedition was a continuation on the one held in l 993 by the B VKCA, which 
worked in the near of Son La Town. This time, we went loolcing fo r caves in the near of the Nan1 Mua ri ver in the Southeast of Son La, and 
to the north-west in the valleys around Highway 6. Few days were also spent in Thuan Chau district, close to the Lai Chau border. 1 13 kar t 
phenomena were checked and 40 caves wi th a total surveyed development of over 10 km were mapped. 

Introduction 
On initiative of the Geological Survey of Vietnam, the Research 

Institute on Geology and Mineral Resources (RIGMR), the Belgian 
Geolog ical Survey, the Belgian ChineseN ietname e Karst and 
Caves Association (B YKCA) and the Speleological Association of 
the Uni versi ty of Leuven (SPEKUL) a second peleo logica l 
expediti on was organized in December 1995 - January 1996 to 
inves tigate the kar t fea ture in the Son La region in the northwest 
of Yietnan1. However, the expedition has offered also the tarting 
point fo r the elaboration of a long term research project between 
RlGMR, BYKCA, SPEK UL and some Belgian uni versities on the 
problems of sustainable development in the karst areas of NW 
Vietnam (including not only Son La, but also the Lai Chau province). 
(see MASSCHELEIN, SWENNEN, 1997). Indeed, effi cient land 
and water management as dri ving force for sustainable development 
is in these areas impo ible without a thorough knowledge of 
underground water re ources. Therefore speleological mapping and 
cave investigations wi ll be integrated in the broader and multi­
disc iplinary research on the ' natural' and ' human ' cond it ions of 
development in the karst areas situated in the mountainous etting 
of the Da river (' Black River ') catchement. These areas are 
characterized by the reduced presence of permanent surface water 
flow, by underground water passages within caves and by the high 
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vulnerabi lity of groundwater resources. The most interesting result 
are described below for the complete report, contact one of the 
authors. 

The Results 

Location and subdivision of the explored areas 
The partitioning of the map was based on the allocations done 

in I 993. A we worked further away from Son La, four more areas 
were defined. All areas are drawn around major roads. To the east, 
Route o 6 and 60 I fo llow the Nam La river to the north. Beyond 
Son La, Route No 6 heads north-west, fo llowing the Nam Muoi 
river valley. From these main val leys, all ide-valleys were explored 
on foo t up to the plateau . 

Area 1 : Khau Pha 
The area around the underground Nam La river was studied 

thoroughly during the 1993 expedition. This year, the mai n si nk­
holes were till choked and no attempts were done to free a pos­
sible access. On the last day, a narrow drafting hole was found near 
the sinkholes, which was not ex plored. Could this be the long 
looked- fo r access to the underground course of the Nam La? 

Area 2: Nam Khum 
Initially, the exploration of this area indicated a complex aquatic 

system, with , most probabl y, the cave of Tham Ta Tong as 
exsurgence. On the second expedition, the area between Nam Khum 
and the polje of Ban Tham was explored extensively, in order to 
unveil the mi ss ing trajectory of the 'Jan River' by finding new ac­
~-------- --~ cesses to it. Some were found in­

Soo l.o 

• 
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deed, but turned out to be impen­
etrable or were ending at a sump. 
Two km to the north, another main 
drain wa found, emerging in the 
village of Phieng gua, which un-
fo rtunately soon ends at a ump. It 
is clear that fu rther exploration of 
these sy terns cannot be done wi th­
out di vin g so me o f the many 
sumps that were encountered. 

Hang Ran (Snake Cave) 
This important cave (drinking 

, """ water fo r Son La Town) was ex-
'----=---------~ plored in 1993 and 17 17 m was 
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surveyed. We returned to investi gate some points which were 
marked as possible continuations. The cave ended at a sump at the 
same location as found before. Down tream, the inlet coming from 
the north (which joins the river at 500 m from the pitches) was 
explored and surveyed. At the end the gallery becomes very muddy, 
till a small lake is reached, where the passage becomes submerged. 
This sump cannot be pas ed without the appropriate gear. It is ob­
vious that thi gallery becomes an important water-supply to the 
mainstream in the rainy season. 

Tham ta Tong , Part II {the revenge) 
Thi part had been surveyed during the prev ious expedition, 

but the data of the part after the first sump had been lost. After this 
sump, the cave widens and continues in the same way. The north­
ern side is particularly beautifully decorated with fl owstone. Close 
to die tenninal sump die cave widens. There is a large muddy ' beach' 
in which one inks up to the waist! This point is very close to the 
sump of Nam Long. 

Tham Hoa 
The local kids who lead us to the cave were not really exagger­

ating when they to ld us about ' chambers as large as fie lds' in this 
cave, on the ascending side of the steep hortcut track to Ban Tham. 
A small boulder slope brings you into the entrance chamber, from 
which there are three ways on. The right one, which goes down 
about 12 m below the entrance chamber, might be an access to a 
lower level (At this point, we ' re not far away from the downstream 
ump of Hang Ran.). Only the middle way on has a development of 

in terest, heading towards the va lley of Ban Tham. It enters a very 
old, large foss il cave with white-grey coloured walls in which some 
passages are equipped with bamboo. A way up brings one to a nar­
row passage which is fo llowed by an old cascade. From here the 
aspect of the cave changes; the ga llery is more streamlined and the 
wal ls have a rusty brown colour. The passage now fo llows the 
magni ficent foss il river, sometimes more than 20 m wide. After 
about I 00 m, the gallery narrows and goes downhill to the last bi g 
chamber, with a mud-covered fl oor and huge o ld concretions. The 
way on narrows and suddenl y tops in a pa age which is covered 
widi mud . No way on was found here. Several pitches were en­
countered and might lead to a lower leve l. The ones near the nar­
row passage deserve attenti on. 

THAM HOA 
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This small area between the vill ages of Ban Hum and Ban La 
Muong along the Nam La river contains only a few caves. The two 
most important ones, Tham Dieng I and 2, are located about 30 m 
above the va lley bottom. They are foss il and well decorated caves, 
with some little pi tches but quickly choked and further without 

interest. 

Area 4: Ban Thong 
This area, which turned out to be promising, was already vis­

ited during the last days of the 1993 ex pedition. During the 1995 
expedition , Queens Cave was explored to the sump (-168 m), which 
made the cave the deepest of die Son La area. As exploration of 
this area took a lot of time (2 hours of walking), local fanners were 
so friendly to host us in a nearby farm. Besides a few impenetrable 
sinks, all other caves found in the area are foss il ones. Some of 
them are beautifully decorated, others are vertical shafts which 
become choked. 

Queen's Cave 
The expedition of 1993 stopped at a depth of - 151 m, in a small 
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circular passage (conduite fo rcee ( I m diameter)). For 
die description of these parts of the cave, see DU SAR, 
et al. , 1994. The narrow passage is half filled with water 
and mud. One duck is rather di fficult, one squeeze 
takes some time to pass. After 20 m of crawling, it 
becomes bigger and is foll owed by a pitch of 3 m (no 
equipment required). A small passage is fo llowed by 
a I I m pitch. At the bottom there is a chamber, which 
is large (8 by 2 m) compared to the prev ious pas age . 
A sump full of fi sh is reached. The total depth of 
Queen's Cave is 168 m, the deepest cave in NW Viet­
nam so far. Whilst surveying, the air became contami­
nated by CO

2
-gas, which made it hard to get out. When 

derigging next day, in die meander after the 7.5 m pitch, 
a two meter snake with a red tai l was encountered, 
sleeping in the naiTOwest passage, which made us come 
back a few days later. Local farmers confi rmed our 
decision, it was a ' very poisonous ' one. Later on, the 
snake turned out to be a harmless Elaphe species. 

Area 5: Ban Bon 
On the road from Son La to Thuaii Chau, descending from the 

plateau to Ban Cung Muong one meets a very beautiful valley head­
ing south from the small viJ!age of Ban Bon running into the hill s 
towai·ds Ban Lay and fu1ther to Ban Tat. This valley is drained by a 
small river fed from two exsurgences at the village of Ban Bon. 
One of these two can be fo llowed fo r some time in a very nice 
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passage to a sump. The water is probably that which disappears 
near the village o f Ban Lay some 160 m higher into a huge porch 
(not correctly drawn on the topographic map) which g ives way to a 
uperb water cave. At the other side o f the road, north of Ban Bon 

and up the lopes many small caves where entered, one even reach­
ing a depth of 89 m. Many of the e cave have not be ex plored 
fully and deserve a second look since they may give acce to the 
underground course of the water that exsurges at differe111 po ints 
on the right side along the road to Ban Cung Muong. 

Ban Lai 
To th e eas t o f the vill age of Ban La i, a re lati ve ly large 

treamway, coming from the west, out of a 11011-karstic area, meets 
the carbonate rock (very steep wall ) and enter a very large porch 
(40 m wide, 20 m high). Thi s wate r is supposed to resurge in Nam 

an, ( ee fi gure) some 170 m lower. This superb cave starts with a 
very large porch leading into a big entrance chamber. ' Bluff Cham­
be r', where the river ea cades down between huge blocks. that one 
o ften has to climb down. At the right hand side o f the chamber and 
after remov ing ome blocks. a smaller foss il passage could be fo l­
lowed fo r over a hundred meters, where it became too tight (not 
surveyed). Following the streamway, with a climb down a 8 m cas­
cade. one enters a large and high gaJlery. This ga llery gets lower 20 
m further on and one can fo llow the water to the le ft in a smaller 
pa age (2 m wide, 4 m high), which lead , after 80 m, into a sec­
ond large chamber,· Black Chamber '. This name is due to its dark­
ness, caused by the very muddy walls, testify ing to the enom10us 
noods that pass here during the rainy season. Just before one enters 
the mailer passage. a little climb (2 m) to the right. gives way to a 
spectacular and very beautiful , almost circular passage ' Foss il Tube·, 
which also leads into ·Black Chamber'. In thi s chamber the river 
runs along the left wa ll and disappears at the far end between blocks. 
T he way on wa found after some searching, down a step into a 
tight ri ft, filled up with whole trees . 

Down the rift a lillle duck leads to a small canal and another 
duck. Here the dimen ion become bigger agai n. A little rift , fo l­
lowed by a pectacul ar cascade (C6) . leads to a larger and steep 
ri ft, interrupted by a mall and low passage; another step (R5) and 
one enters another large chamber, ' Block Chamber'. The fl oor o f 
thi chamber is very steep and composed of huge blocks. At the 
bottom the ri ver run smoothl y into a horizontal rift to a sump at a 
depth of -1 56 m. We spent a lot of time looking for the way on, but 
without success, de pite an ex posed climb ( I O m). At this po int, we 
are onl y 20 m above the resurgence of Nam Nan , but at a distance 
of more than I km and it ' ll require hard digging ... or maybe some­
one would like to try the sump ... 

Bo Hom 
The 0 .9 by 0.5 m entrance is in the backyard of the villager . 

on a ridge against the rock, and is immediately foll owed by a pitch 
of 18 111 , which leads into a large master cave. Downstream, the 
draft disappear in a too-narrow crack. Upstream one can fo llow a 
large ga llery, 3 m wide and 5 m high, in which there are traces of a 
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small . inactive river (cascade and rimstone dams). There is very 
lillle water in the cave. Some muddy infeeder are encountered, 
but all of them are dry. After about 250 m from the entrance pitch, 
the ceiling lower and the ri verbed narrows to fo rm the fir t dried­
out sump, the bonom of which is covered with coarse-grained sand . 
One a1Tives in a large chamber filled with huge blocks. The second 
ump i longer ( I O m) and contains a strong draft, which di ap­

pears just behind the sump in a steep inlet. The sump is quite large, 
but filled with mud almost to the ceiling, o that one must fo llow 
the smal I ri verbed that cut its way through the mud . After the sump 
the ga llery widen again for a while, fo r about 40 111 , where a low 
pas age leads to the ·'Waiting Room" before the la t and hardest 
sump, which we partially dug out. After I O m it narrows, ducks 
down, and then continues horizontall y. When comi ng back, a pack 
got tuck by the fir t aid kit in this part. and because of the bad air. 
it took us three allempt to get it out. After the ump, the bottom of 
the main stream was covered with gravel and mud and there was a 
serious lack of oxygen (thi s might be resolved, since we dug out 
the third sump). From time to time, a little c limb is required over 
sharply eroded blocks and ancient cascade , here and there are ome 
fo rmations grouped together. At the end , the gallery zigzags and 
gets muddy. Here we found foo tprints of a mammal. At the end , the 
area is almo t a perfect circle, where a high cascade might have 
been active . Maybe there is a way on behind the fl ow tone against 
the ce iling. 

Area 6: Ban Phe 
Fo llowing Route 6 from Son La to Dien Bien. one meets the 

am Muong river in Ban Vay. This river d isappears underground a 
few km to the north. After a search for the underground river, we 
fo und a big cave, Tham Han. Also. the supposed resurgence of th is 

river i located about I more km to the north , at the contact be­
tween the karstified limestones and sandstones and shales (see 1997 
expedition report ). It was impenetrable, but a beautiful window to 
the underground river was found I 00 m to the outh (Huoi Nam Un 
I). It ended at two sumps, both upstream and downstream. After 
reaching the ump of Tham Han, we started looking fo r other en­
trance to the underground river. A lot of interesting caves were 
found. In Co Phai, a strong and wet draft could be fe lt, making us 
believe that this cave is connected to the underground Nam Muong. 
However, it ' ll require everal visit to fo rce our way through the 
na1Tow passage. It is clear that we only unve iled a small part of thi s 
complex hydrological system. It i worth to notice a trange phe­
nomenon which can be ob erved in this va lley. Indeed , the am 
Muong river eems to have a low/high tide regime, the water level 
is about 50 cm lower at lowtide. Thi s phenomenon could be ex­
pl ained by the presence of large natural underground water reser­
voirs, that work like a siphon. Although, more thorough investiga­
tions are required. 

Tham Han 
After a long search fo r an ent rance to the underground Nam 

Muong system, we found an acces , about 15 m above the va lley 
bollom, where a strong, hot, wet draft could be fe lt. There was no 
doubt about the connection to the underground river. After descend­
ing I O m without equipment, a dry room was reached, where con­
tinuation was found easi ly because of the strong draft. A mall in­
clined passage between fomiations gives way to a large dry room. 
The noor consists of huge blocks, under which one can hear an 
inlet o f the high-discharge river. Go ing down the room we reached 
the inlet, but the room continues over 50 m. I O m above the inlet. 
The room turns 80° to the NE, and 50 m further the ri ver comes in. 
Severa l inlets come together and form a river with a huge discharge. 
The river was fo llowed north over 200 m in a beautifu l active joint 
with steep walls. A part of the river disappears in a small fi ssure 
that becomes too narrow. To the right a horizontal fi ssure goes to 
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the east and after 50 m the river is reached again. Here one can 
observe interesting erosional phenomena, like solution pockets more 
than I m in diameter and depth. The ceil ing became low and we 
abandoned the river again. Approximately 40 m further, the river is 
met again by climbing down 4 m. The cave becomes larger again. 
At the left side a 10 m waterfal l comes in. A spectac ular descent 
near the wate1iall became too dangerous. The wild river was fol­
lowed about I 0 m higher in a horizontal fissure. where we went 
down to the river in a joint (PIO). Here, it disappears in another 
fissure, which become narrow and choked with blocks. Up high 
we found a route behind a boulder, and 50 m further, after a de-
cent, the river was reached aga in . The gallery is big and the ceil­

ing i high at '"Tern1inal Lake'· where the river gets up to 25 m 
wide. About 60 m further the ceiling comes down along a bedding 
plane. In a small tube a siphon was found (no continuation without 
diving gear). The hydrology of the system is quite different from 
what we expected from the topographic map. Only a little part of 
the incoming water is emerging to the north. Indeed the discharge 
to the north is small with respect to the sink, a dye trace will be 
needed. The cave turns to the east, into the mountain. We searched 
for several days for an entrance to Tham Han behind the sump, but 
without success. However Po Badin is probably part of the fossil 
river of Tham Han and Co Phai probably connects to the active 
river, while Huoi am Un I constitutes a window to that river. 

Area 7: Mai Son 
Leaving Son La town to the south-east, route 69 brings you to 

the am Mua river. The area on the eastern ide of this road, be­
tween Ban Mat and Ban Cop Men, turned out to be unintere ting 
from speleological point of view: the caves. located in the base of 
low karstic towers, are small and fossil, most of them being choked 
with mud almo t to the top. A few km to the south, in the Ban Key­
Puon area, close to the karst boundary, we were shown an intere t­
ing cave draining the water to the va lley of Ban Cup. Because we 
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inve tigated this area at the end of our stay, no more caves were 
found. However, it seems to be interesting to check the other side­
branches of the am Mua river. 

Area 8: Lai Vai 
Towards the end of the expedi tion, two days were spent in the 

Thuan Chau area, close to the Lai Chau border. where a promising 
va lley was found. At the Eastern side. in the near of the village of 

am Pe, caves turned out to be choked or dammed. One very beau­
tiful gallery in Ban Li could be followed over 400 m up to a sump, 
caused by the dan1 at am Pc. In the Western part of the valley, 
dominated by several huge and deep doline , the river is artificially 
kept above ground. We suppose that a large ma ter cave might be 
present below. The exploration of one of the dolines wa aborted 
due to lack of rope. However, the reached point lies lower than the 
emergence at Ban Kinh ... 

Conclusion 
Both expeditions of 1993 and 1995 have been very succes ful. 

In the eight areas 144 karst phenomena have been described and 58 
urveys have been made. Total measured development is 19815 m, 

total decline 2979 rn. Some major underground water courses have 
been explored and mapped ( uch as am Khum-Tham Ta Tong), 
but a lot of work remains to be done. Thi. will most probably re­
quire the use of cave diving techniques to continue the explora­
tions and to map further underground drains. Long tern, goal is to 
establish a kar t re earch section at the RIGMR and development 
of sk ill s for efficient and sa fe underground monitoring by local 
authorities. However. it is clear that a fruitful contact between Viet­
namese and Belgian cientists and speleologists has been estab­
lished. We all hope that our very plea ant cooperation on the field 
wi ll lead to further explorations of the beautiful karst of NW Viet­
nam and we are sure that it wil l offer us much more exicting find­
ings and fan ta tic moments. 

List of participants 
Manuela Van Baars, Phan Cu Tien, Do Tuyet, Thai Duy Ke, Le 

Canh Tuan, Dinh Xuan Quyet, Dao Dinh Bae, Vincent Coessens, 
Christophe Deblaere. Lieven Debontridder. Johan Frankie. David 
Lagrou, Koen Mandonx, Jan Masschelein, Mamix Van Dijcke. 
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Area Cave ame Village Type of cave/entrance Dev Den Comments 

2 Hang Ran Ban Tham Main Drain 1880 -87 probably resurges at Tham Ta Tong 

2 Tham Ta Tong Ban Ca Important exsurgence 580 -18 Continuation of 1993 

2 Tham Hoa Ban Khum Huge old fossil cave 582 28 Fossil Hang Ran? 

4 Queen's Cave Ban Say Shaft, vertical system 407 - 168 Deepest cave in Son La 

5 Ban Lay Ban Lay Sinkhole. Large underground river 548 -156 Sump 

5 Bo Horn Ban Bon Fossil master cave 645 -22 CO2 

6 Tham Han Ban Thum Underground am Muong 623 -45 Complex hydrology 
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New discoveries in Optymistychna cave (Western Ukraine) 

Nella Ostyanova & Igor Turchinov 
Lviv speleoclub "Native Land", ul. Yakhnianina 29, 

Lviv Centre of creativity for youth and children in Halychyna 
290017, Lviv, Ukraine. 

January 1997 brought a great speleological discovery in 
the world's longest gypsum cave Optymistychna ("Optimis­
tic"), approximately 192 km in lenghth. It is located in the 
Dnister river region in Ukraine. During the expedition by 
speleoclub "Batkivschyna" translated means "Native land" 
and which is a part of the Lviv Centre of creativity for youth 
and children in Halychyna, discovered a new extension to 
the cave. The opening of the new region to the south-west­
ern part of the cave (the region known as " Anaconda") was 
long expected. To the benefit of the expedition of the cave 
was the strong movement of air, wide placings of the min­
eral formations and exciting geological perspectives. It was 
not possible to register the exact distance due to the fact of 
the great distance that it covers, this being approximately 6 
hours walking distance from the entrance. 

After several expeditions in the search to find the con­
tinuation of the cave, which was recorded methodically, in 
the south western perimeter of the region known as "Ana­
conda". On the night of the 25th January 1997, the stom1 
group , which consisted of 5 members (I. Serdyuk , S. 
Lavrenko, I. Petrov, L. Pohutz, 0. Dobryanski) found the 
entrance via the edge of the cave and have the possibility of 
eeing for the first time new unexplored galleries and halls. 

The work that was can-ied out during the exploration of the 
cave was very difficult as the stonn group had no physical 
support from the main group. The undergroundsto,m base 
camp was found to be an absolutely dry, and the group found 
difficult with their water supply. Apart from the continua­
tion in recording the discovery of the perimeter cave, the 
following day the group were able to continue in their ex­
ploration to the centre of the cave where they discovered an 
underground re ervoir and thus this helped solve the prob­
lem of the water supply. Without a doubt the findings of the 
new region was tremendous. The distance of the passage 
streched for 20 metres to gain entrance to this new part. To 
pass through the passage for the group required between 40 
to 50 minutes of strenuous work. On coming out of the pas-
age you enter into a small labyrinth of not very wide and 

narrow passages, following this you enter into a system of 
galleries and halls, which have attributed the name of"Ma 
Media". This region is located in the upper part of the gyp­
sum stratum. Here you can find the most considerable gal­
leries and halls in the Optymistychna cave, for example, the 
gallery known a "Telecompany Mist", which is 420 metres 
long, the gallery known as "Radio Lux", al o the length be­
ing approximately 420 metres and the hall known as 
"Kilimandzaro" which is approximately 100 metres in length 
and 6 - 8 metres wide. The main halls and galleries have 
typica l characteristics and inter connected by a system of 
labyrinths of less wider passages which are located on the 
more low level. The region is rich in large (up to 50 - 60 cm) 

gypsum crystals and other different secondary mineral form . 
The expectations of the discover were beyond belief and the 
results of the findings are still waiting to be published in the 
Dnister river region. 

It now looks like the region known as "Mass Media" is a 
connection to a new large cave structure, through which we 
passed via the south-western part of the gallery 
"Telecompany Mi t". This part of the cave differs in charac­
ter greatly. 

Continuing the expedition in a north-westerly direction 
it is notable that the mineral formations decrease in ammount 
and a dense formation of labyrinths becomes apparent. The 
passages are generally triangular in shape and vary from 2 -
2 metres wide and 4 - 5 metres high. Here we can find the 
gallery known as "speleoclub Nativeland" . It has a definite 
character, the width being from 4 -10 metres and the height 
being from 4 - 8 metres. The gallery is subdived by col­
lapsed blocks into several smaller halls. To the south of the 
gallery there is a labyrinth of passages which are located on 
the more low level. 

The first expedition of this type of labyrinth passages in 
the Dnister river region was definitely one of excitement. To 
this date there have been two expeditions where discoveries 
have been made. The result being that 8 km have been added 
to the map of Optymistychna cave. It is of great excitement 
that the speleoclub "Nativeland" was the fust to explore these 
new findings in Optymistychna cave, and the fact that no 
other person had been in these parts before. It is also excit­
ing to know the fact that there is still more to be explored. 

Just a few words to mention the tactics used in the first 
expedition of the new open region. Entrance to the open re­
gion is on ly possible via the underground base camp which 
is located in the region "Anaconda - west". The work of the 
camp is made more difficult by the fact that water is difficult 
to come by and the group require to travel to the central part 
of the cave to obtain water. Paits of the region are only ac­
cessible without extreme care and great efforts of work. In 
the case that water will be discovered somewhere in the new 
open region only then will the base camp be able to be relo­
cated further into the cave. 

The continuation of the exploration in the new open re­
gion has great perspectives and expectations. The area of 
spreading of gypsum make up 4 x 5 km, and is characterized 
by absence of lai·ge dislocations of the gypsum stratum. 

Today the genera l length of the passages in 
Optymistychna cave measure a distance of approximately 
200 km. Our forecasts suggest that there many labyrinths 
yet to be discovered and explored and thus the length of the 
old part of Optymistychna cave will exceed by 2 - 3 times 
the distance. 
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Large karst cave systems in central Laos 

by Claude Mouret* and Franc;ois Brouquisse** 
* La Tamanie F-87 380 Magnac-Bourg, 

**Appt 118: 210, rue de !' Ecole ormale, F-33 200 Bordeaux-Cauderan 

Abstract 
ew ex ploration conducted in 1997 (the authors, Jerome LOR DON and Jean-Fran9ois VACQUIE. largely in co-operation with Lao­

tian friends) resulted in surveying further pa age in the am Hin Boun ( am= Ri ver) and am Non cave y tern , which were already 
studied in 1995 (MOURET, COLLIG ON and VACQUI E, 1994, 1997). Some other ign ificant discoverie are al o presented , includ ing 
new data on the outlets of wate rs from the Ban Vieng Polje (MOUR ET, BROUQU ISSE, 1997). Explorations in the Nam Pha Thene g iant 
c lo ed depre sion also brought interesting new views on the Khammouane Karst. A list of main caves in Central Laos is attached. 

Regional setting: Nam Hin Boun and Nam 
Non areas 

These through caves cro s a several-km large Permo-Carbon­
iferous carbonate mass if, which is made up of a limestone, dolo­
mitic to a vari able amount. and of dolomite (around 10 %). This 
mass if is directly and unconfo rmably overlain by Me ozoic sand-
tone and shale . which re ult in high pl ateaus of gently fo lded 

fonnations. The ir steep bounding slopes start ri sing e ither directl y 
on the carbonate, or c lose to its bounding cliffs (Nam Non), or a 
little futher away ( am Hin Boun). 

All the e features broadly trend W W-ESE. The carbonate 
mass if i bounded to the south by the am Hin Boun pl ai n, which 
is mainly a limestone fl at, with some inlier of sub tratum and a 
varying thickne of alluvium. Karst prings follow the bounding 
c li ff, as the main si nkhole do on the up trerun side. Rivers, tempo­
rary or perennial u ually inc ise the plain, as the local base level is 

Nm 

determined by the am Hin Boun itself. at its low water condi­
tions. Some low lying areas with gently rolling hill s or isolated 
carbonate towers ex i t between the inkholes and the sand tone / 
hale slope . 

The low lying areas between the sinkho les and the slopes have 
an e levation of 155 m, while nearby summits reach up to 1578 m 
a I. The carbonate elevation average ea 600 m and does not ex­
ceed 884 m. 

The silici-clastic nature o f the watershed is very important , as 
it provide quick velocity runoff in a large quantity, together wi th 
chemical water aggre sivity and large amount of o lides: bed load 
(sa ltation and rolling) and grains in suspension. Cobble are ex­
tremely abundant in the am on River, where they form large 
prograding unit . up to everal metre high and I O to 20 m large. 

NAM HIN BOUN 

1994 

B. COLLIGNON 
C. MOURET 

J. F. VACQUIE 

4 BCRA 

1997 

F. BROUQUISSE 

C. MOURET 

J. LORDON 
J. F. VACQUIE 

SyntMse C. MOURET 

Nm 

NAM NON 

1km 
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Antidunes are also visi ble, indicating a very high flow velocity, 
whi ch is further confinned by imbricated cobbles in large quanti ­
tie and even by a 60 cm large sandstone boulder which was ob­
served in the treambed a li1tle downstream of the cave in 1994, 
and not anymore in 1997. 

In the Nam Hin Boun Cave, alluvium is mostly of pebble size 
and in many parts of the cave (at least in many shallow areas) it is 
cemented into a conglomerate, by calcite and pos ibly some iron 
hydrox ide . Certainly. the allu vium in this cave i less mobile than 
in the am on Cave. Th i may be due to the perennial character 
of it tream (to the contrary of am on), therefore to a more 
regular discharge, and to the greater distance between the sand­
stone slope and the cave: fl ash fl oods velocities may be lower. ln 
both cave , as nomrnl. grain size highly dimini he in larger ec­
tions with lower veloci tie . Sand i well abundant in the econdary 
downstream branch of the am on cave; it fonns high banks in 
the am Hin Boun Cave, inc luding po int bars and " fields" o f sand 
dunes, up to around 8 m above the stream low water level. 

The climate conditions are tho e of a two- ea on tropical area, 
with a yearly ra in fa ll depth between 2000 and 2500 mm and an 
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average temperature of 25.9 °Cat 140 m as l. Free surface evapora­
tion is 1558 mm at this e levati on. More detai led data are ava il able 
in MOURET et al. 1997a. b. 

This year, though we explored in the midd le part of the dry 
sea on, the water level in donnant water areas was up to 5 m higher 
than in April 1994, this specially because heavy ra ins occurred three 
weeks before. 

Nam Hin Boun 
1997 discoveries consi t of side passage , wi th temporary fl ows 

or foss il. One new upstream ex it was found , confi nning the hy­
pothesis of a fo sil inlet. A large chamber was also surveyed ( 150 
X I 00 X 55 111), which is largely covered with boulder . The devel­
opment is now 12.4 km. 

Nam Non 
A 500 111 long temporary passage up to a ump was surveyed, 

as well as long fos ii pa age , incl uding a chamber ( 11 0 X 100 X 
55 m). The cave is now 9 km long. It clearly appears as a huge cave 
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Legend of the map (adapted from MOURET et al, 1995) 
a: Mesozoic (sandstones and shales). b: Permo-Carboniferous (dolomitic limestones and dolomite). c: Basal 
Carboniferous and older Paleozoic (sandstones, shales, metamorphic rocks, some limestones). d: Undifferenciated Pre­
Carboniferous Paleozoic and Mesozoic. e: Fault./: Anticline axis. g: Syncline axis. h: Elevation (high, low). i: Cave.j: 
Watershed boundary: Xe Bang Fai at the sink and at Mahaxai, am Hin Boun at the sink, Nam on at the sink. 
Explored caves 
1: Nam Hin Boun area. 2: Nam Non area. 3: Xe Bang Fai. 4: Tham En. 5: Tham Kuon Poy. 6: Four caves near Ban 
Phin. 7: Marie Cassan Cave. 8: Tham Deua. 9: Several caves, including Tham En. 10: Sinking stream.11: Tham 
Houey Khi Heup and Tham Thon. (9, 10 & 11 in Nam Pha Thene closed depression). 12: Phong Na (Vietnam) . 13: 

am Ngo and Nam Houk). 14: Ban Vieng Polje. 15: Nong Thao. 16: Tham Houay Sai and Tham Kou11 Don. 

56 Proceedings of the 12th International Congress of Speleology, 1997, Switzerland , Volume 6 



ystem. In the main temporary passage, several I 00 to 200 m long 
lakes were encounte red in 1997, while in April 1994 only minor 
remaining pools were observed. The e lakes were deep and cov­
ered the entire width of the 30 m wide passage. The upstream sump 
was fully covered. Tree trunks up to 15 m long were observed down­
stream the narrow sump, which is another indication of the power 
of the fl ash fl oods. 

Fossil pa sages have an average section of 30 X 20 m, which 
can enlarge near chambers. The floor is mainly flowstone, covered 
w ith num e ro us small dry rim tone poo ls, and c lay. Othe r 
pe leothems are present in moderate quantities. Boulders are ob­

served in the larger parts and specially in the 110 X I 00 X 55 m 
chamber. The fossil passages are located I Oto 20 m above the main 
temporary fl owing passage. 

Exploration of nearby caves was already started, including the 
perenni al spring of the Nam Gneng (5 I/sec), a nearby cave called 
Tham Pha Khan Hong which is a fl ood ex it and a temporary 
vauclusian spring with foss il passages: Tham Son. 

Other areas investigated in 1997 
In the famou am Pha Thene closed depression , a gigantic 

eroded anticlininorium (25 X I 0 km), several caves have been sur­
veyed, including Than1 En (2.5 km), Tham Thon (3.6 km) and sev­
eral other cave . 

Down tream of the Ban Vieng Po lje, two major caves have 
been surveyed over hundreds of metres: Tham Houay Sai and Tham 
Ko un Don , w hi ch are exac tl y loca ted w he re mos t lik e ly 
photogeological interpretation placed them (see map in MOURET 
et al, I 997a). 

We plan to return to all the caves mentioned in this paper dur­
ing the 1997- 1998 dry season, to continue developing our kowledge 
on the laotian kar t and be helpful to the wonderful Laotian people. 
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List of main cave developments in Central Laos 
12400 m: am Hin Boun (thi paper). 9000 m: am Non (thi s 

paper). 9000 m: Xe Bang Fai (MOURET et al, 1995). 3600 m: 
Tham Thon (this paper). 3000 m: Marie Ca san Cave (CASSAN, 
1953). 2500 m: Tham En at Nam Pha Thene (this paper). 2000 m: 
Tham Houey Khi Heup (MACEY, 1908). 1980 m: Tham En near 
Thakhek (MOURET and VACQUIE, 1993). 
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Human use of caves in Myanmar (ex Burma) 

par Claude Mouret 
La Tamanie, F-87 380 Magnac-Bourg 

Abstract 
Myanmar caves are little known and the ir use as well . This paper pre ents both bibliographic data and ob ervations made by the author 

from 1995 to 1997, thanks to special authorizations. 
Human use of caves is indeed full of va riety and often unu ual: ruby mines, pirates hideout , hiding of o ld manu cripts ... More class ical 

are Buddhist temple , guano and nitrates mines, bird nests collec t, underground fi shing. shelters. The use by the Prehistoric Man is demon­
strated by the Padalhin cave paintings. 

Sc ience and spe leology, so far, have had little development. Paleonto logy, prehi Lory, archeology, biospeology and cave mapping 
tarted in the 19th Century, but little has fo llowed. A brief reconnai ance in 1987, a quick look by Austra lian in 1988 , and 1995 to 1997 

author's studies with detailed mapping of ten caves are the first modem results. 

Prehistoric cave paintings and cave use 
Twelve cave painting made with red ochre were discovered in 

1969 in the 25 m long Padahlin Cave I on the Shan Plateau : a solar 
wheel between two converg ing lines on the ceiling, a large fi sh, a 
deer, bisons, bulls fo llowed by a ca lf, a questionable human skull 
and po ibly the rear part of an elephant at a 3 to 4 m he ight (MNA, 
1996; U HLA THEI , 1996). Excavations in 245 m long Cave 2 
(and ? in Cave 1) have led to the di scovery of nearly 1600 stone 
tool . a few human fossi ls, hundreds of ani mal bone fragments, 
charcoal piece , she ll of continental mollusc , clay mounds, etc. 

Gas trop ods in caves nea r Las hi o we re inte rpre ted by 
BEQUAERT ( 1943) as remains o f human meal . 

Caves used by animists and Hindu 
The cave of Marble Rocks Island, Myeik (Mergui) Archipe lago, 

Andaman Sea, ha a «200 m large» lake opened to the sky, located 
behind a 30 m long passage covered at high tide. On its far side, 
there was in 1933 a boulder pla tered with gold leave , and fruit 
offerings around . The related god wa assumed to live in the rock 
and was the ruler of the lake. The local fi shermen (Sa lons) were in 
awe of it and regularly made offerings. (COLLIS, 1953). 

The Buddhi st Kayo n Cave templ e, nea r Mawl amy in e 
(Moulmein). is sometimes used for animist/Hindu practices, as 
observed by the author in 1995 , at the western entrance. 

Cave temples used by Theravada 
Buddhists 

Cave temples are re lati vely common. 12 of the 15 cave ex­
plored by the author had this function, on the Shan Pl ateau and Pa­
an - Mawlamyi ne area. They are used fo r prayer and meditation. 
but are not full y considered as temples. 

They are often full of Buddha images, mostly in a eated posi­
tion. The Pindaya Cave, near Kalaw (Shan Pl ateau) has 8094 im­
ages. Reclining Buddha images are more abundant in the Pa-an -
Mawlamyine area (Kayon Cave, Satdan near Pa-an, Kawgon, Pha 

Yin Yinaw, etc.). 
Images are u ually located on both sides o f a central alley, with 

a much bigger and magnificent Buddha image at the end. Where 
they are tightly packed (Pindaya), narrow alleys are found . Buddha 
images can have all size up to several metres high; the biggest 
ones are made of brick covered with cement, pl aster or stucco. 
Smaller ones can be o f marble, wood (teak), cement or metal. They 
are painted , lacquered or gilded. In Kawgon and Kho Ke Taung 
Caves near Pa-an, thousand of terracotta Buddha images are stuck 
side by side on the high walls and the vault. ln the Peik Kyin Myaung 
Cave near Pin-Oo-Lwin (Maymyo) on the Shan Plateau, which was 

transformed into a Buddhist site in 1990. the major Buddha image 
have e lectronic auras, which blink and permanently change their 
shape. 

A number of seated Buddha images show the Buddha protected 
be low a huge naga. Pagodas are common, may reach ten metre 
high and are painted or gilded. Reali ti c scenes of Lord Buddha's 
li fe ex ist in some caves, specially at Peik Kyin Myaung, with many 
man-made boddhi trees creating a jungle atmospher in remote part 
of the cave. Around Lord Buddha, are shown people and animals: 
nakes, tortoises, deers, etc. Scenes with hindui influence can be 

also encountered, as in Pha Yin Yinaw Cave. Among other possible 
attributes. there are isolated animals (for in tance, a one metre high 
frog at Kayon Cave). 

The setting of the images in the cave is usually adapted to the 
cave morpho logy. For instance. high pagodas are located below 
ceiling coupolas (Pindaya), and the size of images fo llows the e l­
evation of the vault. Enlargement are prone to bigger images or to 
cenes. One can see also major images just ahead of flowstone 

from the fa ults, or of vault lows, which act as a protective symbol. 
Remote c ircular chamber are organised as a small temple. 

Characteristic fea ture of the caves are u ed: dark brown earth 
bene fi c ial to hea lth (Pindaya) , thin limestone blades or thin 
spe leo thems used as gongs nea r Buddha im ages (Pindaya, 
Shwemale). condensation on Buddha images considered as a sweat 
beneficial to health (Pindaya) , pool of holy water below dripping 
speleothems (Pindaya), etc. Peculiar practices ex ist: in the Fish Cave 
on the Yankin Hill near Mandalay, several man-made fi shes have 
to be watered with pails. 

The cave fl oor is sometimes a hard-packed surface. Very often, 
there is a concrete pathway. Tiles are used. At Pe ik Kyin Myaung 
Cave, the concrete pathway has been built above the cave stream. 

The caves requiring light have electricity. In the olden days 
(YULE, 1858), sticks of dry bamboo were used. 

Some of the caves have been a temple fo r centuries: Pindaya, 
Kawgon. Kayon?. etc. Exceptionnally are cave nearly abandonned 
(Phagat Cave), but their Buddhist attributes loo e absolutely not 
their sacred character. 

Man-du g caves a re e nco unte red in Cent ra l Mya nm ar: 
Powintaung and Shweba Caves, near Monywa; Kyaukgu, Tami whet 
Umin va lley, Tangyi-Sway-Daw Caves in the Greater Bagan (Pa­
gan) area; Sagaing Hill near Mandalay. 

Legends 
As in many countries. legends of impos ibly long underground 

passages exist in Myanmar. According to local be lief (BOARD OF 
TRUSTEE, 1995), the Pindaya Cave would connect the Bagan pa-
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godas, distant of some 180 km . The Shwe-Ohn-Min Cave is said to 
connect the main pagoda in Mandalay (150 km away) and its pa­
godas would have been erected some I O 000 years ago (DUNKLEY 
e1 al, 1989). Other legends connect caves and local folklore. 

Another information, both a legend and a spirit re lated tribe 
belief was reported by botanist U HTA HLA ( 195?), about Bungru 

Bu , a cave in the northern Kachin State. The Hkanon natives be­
lieve that some part of the cave contains all items needed by the 
nats (spirits) for their every day living: patterns of huts , paddy 
pounders, agriculture and household implements, cooking ustensils, 
etc., believed to be modeled from the present ones of Kach in people. 

A Buddhism-related legend says that during one of His Lives, 
Lord Buddha was an elephant, and that He lived in a cave near 
Mawlamyine now bearing His Name (DUNKLEY et al, 1989): 
Sadaw or Satdan, meaning "royal elephant". Surprinsingly, if thi s 
legend is true, thi s cave is the only one in the Mawlamyine - Pa-an 
area with no Buddha image. There is another Satdan Cave in the 
nearby Shwekabyin Mass if near Pa-an. 

Search for food 

Bird nests 
They are collected in caves of the Myeik Archipelago. CAR­

PENTER ( 1868) was the first one to desc ribe this. SCOTT 
O 'CONNOR ( 1904) reported the activity in two caves of Elephant 
Island. In Gwa Chee Boh, a cave with an entrance at the sea level, 
nest collect was made twice a year by Malays from Penang, who 
had taken the place from " Bum,ans" after accidents. The Malays 
used dammer torches and rattan ropes, and were able to collect up 
to six very large bags of nests in the ten days, full time, spent in the 
cave. They were also going into the main cave of the island, where 
a passage at the sea level , covered with water at high tide, leads to 
an inland lake below a roof opening to the outside, then to a dry 
cave with nests. The Malays are respectful of the place and organise 
a feast near the cave mouth at every visit. 

COLLIS ( 1953) went to the archipelago in 1933 and vis ited a 
cave in Grey Rocks Island. An entrance tunnel open at low tide 
was leading to a large chamber with a lake and open ings to the 
outside at the top. The Burmese nest monopolist was with him and 
some Salons (sea-gypsies) as well . One of them ma.de a demon­
stration, in climbing with a torch into some 15 m high dark vaults, 
and collecting there a dozen of edible nests. 

Fishing and else 
SCOTT O 'CONNOR mentioned that Salons spear sea fish in 

the lake of the main cave of Elephant Island. A person with him 
(from Myeik ?, not a sea-gypsy) brought away with him the python 
he killed in the cave, probably for ea.ting. COLLIS reported Salons 
fi shing in the open sky cave sea water lake in a cave in Marble 
Rocks island. They were praying a local gi lded boulder represent­
ing the god of the place (see above). 

Villagers go fishing to a freshwater lake fully covering the floor 
of a small cave near Satdan (Pa-an area) (100 m X 30 m X 3-5 m 
approx.), in the ka.rst lake separat ing it from Satdan Cave and in the 
water-covered plain on the other side. The lake level is low enough 
for this at the dry season. Canoes with oars and gaffs are used; 
there is no need of light. 

Shelter caves and treasure hunting 
The two caves mentionned by COLLIS ( 1953) in the Myeik 

Archipelago were reputed to be former pirate hideouts , thanks to 

the tunnels accessible only at low tide and to the lakes behind opened 

to the sky. 

Manuscripts from temples have sometimes been hidden into 
caves to prevent them to be looted by invaders, as in the Pha Yin 
Yinaw Cave (or Bingyi ) (JOHNSTON et al., 19 I I) or in the 
Damatha Cavern (in DUNKLEY et al, 1989). 

At the end of World War IT, Shwe-Ohn-Min Cave was used by 
Japanese soldier to protect themselves against British troops. In a 
small unnamed cave in Kalaw outskirts, several digging places had 
been made •·apparently in search of treasure said to have been 
abandonned by the Japanese at the end of the war" (DUNKLEY e1 

al, 1989). 

Guano and nitrates 
Guano was ob erved by SCOTT O 'CONNOR ( 1904) in Phagat 

Cave, who reported large heaps of it and a large numbers of bats. In 
1995, large amounts of guano and a large number of bats (200 000 
or even more) were still there. Some pits in the floor may be due to 
guano collect (or to stone quarrying), but probably it is also gath­
ered by hand or with a small tool on relatively regular surfaces 
covered with a thin guano blanket. 

BURKHfLL ( 1911 ) proposed exploiting the guano from the 
Satdan (=Sadaw) Cave, but according to CHHlBBER ( 1934a), it 
was not certain d1at the deposit, which was locally thicker than one 
inch, was ever used. In 1995, there was little quantity of guano in 
the cave and a relatively low number of bats. CHHIBBER ( 1934a) 
also reported "well known" caves on the southern edge of the Shan 
Plateau, which yield large quantities of guano, used as a fertilizer. 

Nitrates exploitation in caves of the Shan Plateau was reported 
by MIDDLEMISS ( 1900). CHHIBBER ( 1934b) followed in 
mentionning extraction of nitrate-impregnated cave earth from the 
floor of caves near Nan, Tok ( 19° 59 '; 97° 0 I ') in the southern part 
of the plateau. 
Gemstones and items for decoration 

Myanmar is world-famous for its rubies, which are found in 
questionably Preca.mbrian, metamorphic Lin,estone interbedded with 
gneiss. Data from SCOTT O'CONNOR ( 1904), PENZER ( 1922), 
CHHIBBER ( 1934a, b), ENRIQUEZ ( 1935) and BENDER ( 1984) 
are used to present the difficultly accessible concerned areas. 

The Mogok area is the most famous . Placer mining may have 
started there as early as the Sixth Century AD or even before. At 
some stage, anyway before the British annexation of Upper 
Myanmar in 1885, very specific mining works for rubies, called 
" ludwins", were set up in caves and ka.rsts "fi ssures". Ka.rstification 
makes the unsoluble rubies free and they remain in little water­
reworked cave fills. These cave fills were exploited first, because 
they were commonly rich in well preserved rubies , up to 25 % of 
the fill , in a few cases. Cave walls were also broken with locally 
made gunpowder. 

Many of the caves are rather narrow, but some reach a I O m 
width. One of them wa "so vast in size" that large scale diggings 
were started inside; the roof caved in and the work was stopped. 
The caves are usually accessed from the top. Digging occur at 
least downto a 70 m depth. It is a dangerous work: roof collapse 
hazards, perilous descents on unsafe ladders in vertical shafts.jam­
ming in a narrow passage, foul air ... Oil lamps, short-handed spades 
and baskets are the ma.in tools. In the most favorable cases, the 
cave fill is brought to surface for " treatment" u ing a balance pole; 
otherwise, it is carried by men themselves. 

After 1889, the Bum,a Ruby Mines LTD tried to develop un­
derground mining at an industrial scale, but it quickly proved to be 
uneconomical. Other methods were used instead. 

Some stone statues or vases for decoration have been seen by 
the author both at the Myanmar boarder in Thailand (near Mae 
Sot) and in Yangon. They were made of typical flowstones and 
likely come from caves of the Karen area near Thailand, or perhaps 

from the Shan Plateau. 
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Scientific research and speleology 
Prehistory, paleontology. archeology and biospeology were 

carried out to a small extent. 
Prehistoric remains, specially human bones, were looked for, 

in 1939 and 1940, by DE TERRA and MOVIUS ( 1943) on the 
Shan Plateau , following the discovery of the China Man near 

Beijing, but they met with no uccess. More recent discoveries at 
the Padahlin Cave have been pre ented above. 

Paleontology was carried out in caves of the Mogok region, 
where Mid Pleistocene vertebrates were excavated: bamboo bear. 
Stegodon and Palaeoloxodon. Caves near Lashio have shown Ho­
locene fauna (DE TERRA et MOVJUS, 1943). A small cave in the 

aungkwe Hill near the Ataran River (Mawlamyine area) had a up 
to I m-thick bone bed covered with flowstone, which was exca­
vated by the Briti h Museum, revealing bear, ox, deer and antelope 
(CHHIBBER. 1934a). The bones were not in anatomic connec­
tion. 

Archeologi t mainly inve tigated cave in Pa-an area in the 
19th Century, and a little in this century. Some research was prob­
ably made at Powintaung. 

Biospeology was carried out pecially by ANDERSON ( 1899) 
for bats, F.H. GRAVELY in 1889 and . ANNANDALE a liule 
after. Their result have been gathered by B. LEBRETON (in 
MOURET & LEBRETO . 1997). 

Little peleology has been carried out in Myanmar. though many 
author described cave , often the same. Phagat Cave was the first 
one to be mapped (LOW, 1833), followed by Satdan Cave near 
Mawlamyine (CHHIBBER, 1928) and Pindaya Cave in 1980, by 
U MYAING, U TIN MGWE and U WIN MAUNG. 

WHJTE ( 1987) ucceeded in a brief reconnaissance on the Shan 
Plateau and an Au tralian team of 4 persons made a five-day inves­
tigation in 1988, including the visi t of nine hort cave and the 
mapping of the longest one: Myinmehtu Cave (330 m) (DUNKLEY 
et al, 1989). 

The author and his wife, with special authorizat ions, mapped 
in 1995-96 two caves near Mawlamyine (Satdan = Sadaw and 
Kayon), four near Pa-an (Phagat, Kawgon, Satdan -800 m-, Pha 
Yin Yinaw = Bingyi, Kho Ke Taung), two near Kalaw (Pindaya, 
Shwe-Ohn-Min) and in 1997 one near Pin-Oo-Lwin: Peik Kyin 
Myaung, an underground river. Some more cave were sketched in 
1995. 1996 and 1997 (MOURET, 1997). 

Tourism 
There is so far no only touri m-devoted cave in Myanmar. All 

those where tourists go are also temples. 
Buddhists usually link religion and nice moment . According 

to CHHIBBER ( 1928), the Kayon Cave temple, received 20 000 
vi itor a year. ln 1995, the au thor could see that it is till a major 
place where to go during the week-end, but it is complete ly closed 
to foreigners. 

Just ahead of the cliff in which the opening to Pha Yin Yinaw 
Cave is located, a ea 50 X 50 m pool of thermal water at around 40 
~C is used for bath by the visitors to the cave temple. 

The cave temples of the Shan Plateau have for long largely 
been vi ited by nationals (M IDDLEMISS , I 900) with a religiou 
purpo e, which may be a ociated with some touristic thought . 
Pindaya Cave special ly, and Pe ik Kyin Myaung Cave are visited 
by foreigners. Pindaya Cave is largely advertised in brochures for 

tourists. 
A cave near Taunggyi i said to be under present development 

for tourism (verba l information), but pe rhaps it is mostly a reli­
gious tourism. The Two Stars Cave near Pin-Oo-Lwin is currently 

being transformed into a new temple. 
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Human use of caves in Laos 

by Claude Mouret 
La Tamanie F-87 380 Magnac-Bourg 

Abstract 
This paper presents summarizes available know ledge from bibliography and pecia lly from fie ld ob ervations made by the author from 

I 99 I to I 997. 
Cave use is known fo r Palaeolithic time , and burial sites are proved fo r the Mesolithic and younger periods. Recent burial places are 

known as well . Caves are still used a she lter by hunters, hunters-gatherers, fi shermen and farmers. During wars, caves were used by 
vill agers as temporary she lters against bombs. More permanent u e a l o took place for fac tories, schools, hospitals and even for Govern­
ment quarters. 

Fishing is a major activi ty in cave . Other kinds o f food are also collected: young swiftlets from the nes t, fl ying swiftlet and honey. 
Mineral resource from cave consist o f drink ing water, guano and alpeter. Potential fo r tin ore ex ists. 

Caves are the home of spirits, which are prayed and tamed with ac rifice . Buddhist temple and hermit retreats are commonly encoun­
tered. 

Finally, a less common use is transportation , in orde r to avoid limestone massifs hard to cross at surface: by canoe over 7.5 km , or by 
hiking or hor e-riding over I .5 km. We continue working on the subject. 

Resume 
De nombreuses grottes du Laos ont ete utilisees par !' Homme depuis fort longtemps, avec des usages precis. 
Cette utili sation remonte au moins au Paleolithique et ii est prouve que des le Mesolithique elles furent utilisees comme sites funeraires, 

en plu de usage anterieur comme lieux de ras emblement , de repas et peut-etre de vie. On retrouve ces fonctions au Neo lithique et 
probablement a l'age du Bronze. 

De nos jours, certaines grottes servent encore d 'abri occasionne l pour les chasseurs, les pecheurs, les cue illeurs, les agriculteurs ou ... 
les buffles. eanmoins. en periode troublee. notamment pendant la guerre du Vietnam. elle ont ete beaucoup plus largement utilisee . pour 
echapper aux bombardement intense et repete . Certaines ont simplement servi de fa~on temporaire, pour les villages voisin , et bien que 
partie llement amenagee , avaient souvent un confort modeste. D 'autres etaient au contraire utilisees en pem,anence, pour abriter de QG, 
des usines et ate lie rs. des ecoles et hopitaux. Leur choix eta it alors fail soigneusement, pour passer inaper~ues et surtout pour etre le plus 
poss ible a 1 'abri des raids ae riens. 

Les Laotien parcourenl souvent les grotte pour y trouver de la nourriture, surtout du poi on (poi sons-chat. anguille , perches ... ), 
capture au fil et, a la nasse ou a la ligne. Les jeune hironde lles sont pri es au nid a certaines aisons, ainsi que les adultes en vo l. II n 'y a pas, 
emble-t-il de recolte de nids d ' hirondelles. Sont egalement recueillis dans les grottes le mie l (pres des entrees) et parfois du g ibier. 

Le guano est utilise comme engrais et le salpetre est oigneusement recue illi . On trouve parfoi s de l'eau de boi on sous terre, pas 
forcemenl pure. De traces d ' hydrocarbures ont ele ignalees en milieu karstique de surface. 

Usage peu frequent, les grone servent parfoi de voies de communication plus aisees que les voies exterieures des ma if , qui 
devraient recouper les pinacle aceres. Ainsi. la Nam Hin Boun souterraine est regulierement traversee en pirogue sur 7,5 km , pour le fret 
et les passagers. D'autres sont passable a pied. voire a cheval. sur des distances allanl ju qu 'a 1500 m. 

Enfin. le grottes ont une fonction re lig ieuse, d ' abord vis-a-vi de e prits (Phis), puis en tant que temple Bouddhi tes outerra ins ou 

comme lieux de retraite d 'ermites. 
Tou ces usages contribuent a faire du Laos un lieu de predilection pour l'etude de !' utilisation des grottes. elude que nous continuons. 

Caves in Laos have been u eel fo r immemorial times, with a 
variety of purposes: the main ones being buria l, re ligion, li ving 
quarters, search fo r food and transportation routes. These purpo es 
are here summarized. 

Religious purposes, underground temples 
Cave use fo r re ligion i common in mo t of Southeast A ia. Ln 

Lao , animi t practices and be lie f go be ide Buddhi t fa ith . 
Though Theravada Buddhism deve loped in the country between 
the Sixth and the inth Centuries AD, animi m never fu lly di sap­
peared and at certain periods tended to become dominant again. 

Caves have traditionnally been con idered at the home of some 
"Phis" (spirit ), specially Cave Phis and Water Phis. This is why a 
sacrifice and prayers are commonly performed before cave explo­
ration. During the 199 1 to 1997 explorations, we have participated 

every year in some manner, usually by contributing money neces-
ary to buy all necessary " item ", such as chicken , piglets, veg­

etables or rice alcohol jars. The sacrifice item are symbolically 

o ffered to the Phis during the prayers at the cave entrance, but af­
terward, they are hared between villagers (and spe leologi l !) 
during large feas ts with a very friendly atmospher and excellent 
communication between different people. 

Ment ions of o fferings to cave pirits and of fears for them are 
found in literature (MACEY, I 908) : for in tance, offended spirit 
could revenge in afflicting villagers with hunger, smallpox or chol­
era. THONG SITH et al. ( 1990) have published the story of very 
aggress ive spirits in a cave near Luang Prabang: everyone entering 
the cave dies quickly; even people only going near the cave get 
quickly their nose bleeding. 

Underground Buddhist temples are common in Laos, the most 
famous ones be ing in Luang Prabang region: Tham Thing, Tham 
Phoum, Tham Ngu. The two fir t ones at least have been used since 
probably the Sixteenth Century AD and were descri bed and nicely 
drawn by first French explorers in 1867 (GARNIER, 1873) . They 
resisted many invas ions and are a place of respect. They are largely 
filled of Buddha images and all items necessary to fa ith practice, 
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which are very sacred, even when they look no longer in use. 

Other cave temples are encountered near Vangvieng (Tham 
Xang, Tham Houy), Vientiane (natural and man-dug sandstone 
caves), or Thakhek (Tham Phachan, Mahaxai Cave ... ), e tc. Caves 

used by hermits are usually called Tham Rusi and shelter a few 

Buddha images. 

Caves are commonly di splayed on outside temple walls, as 
paintings, carvings, engravings, on wood, cement, etc. , usually in 
association with seated Buddha images. 

Burial grounds, from Palaeolithic times to 
Present 

Palaeolithic and Mesolithic human remain were di covered in 
two caves in Northern Laos: Tham Hang and Tham Pha Lo i. How­
ever. intentional burial is proved only s ince the Lower Neolithic: 
ten burial s ites were d iscovered in Northern Laos and attributed to 
Negritos, Me lane ians and " Indonesians-Mongoloids". In one of 
these sites, the burial was made in a crouching positi on (SAURIN, 
1967). 

Upper Neolithic burials were encountered at Thain Hang and 
Tham Pha Loi, and re lated to Negritos and Melanes ians (SAURIN, 

1967). Some others were discovered in the Khammouane Prov­
ince, near Thakhek and Mahaxa i, where bodies or remains were 
buried, together with fun eral hard ware. Some o f the burial s ites 
were in narrow karst fissures (COLAN!, I 93 I ; SA URIN , 1967). 

ln Xieng Khouai1g Province, M . COLAN! (193 1) di scovered 
earth pots, with burnt human bones . buried in a cave with wall s 
blackened by smoke. that he interpreted as a crematorium. The 
age may have been eoli thic or Bronze Age. 

A more recent burial s ite was di scovered in 1996, during a spe­
leological exped ition. in a cave near the Vietnam border: Tham 
Long (Coffin Cave). It is a wide rock she lter, the fl oor of which is 
s lopy para lle l to the c li ff. Coffin s ai·e placed on wooden platforms 
near the helter wall , mainly at the top of the slope. Each coffi n is 
dug out of a si ngle piece of wood, split into a main part and a lid. 
T he main part is e ither broadly para lle lepipedic inside, or incl udes 
a lai·ger part fo r the body proper and a narrower one fo r the legs. 
The c losure of the two parts was ensured ei ther by pegs (v isible 
holes) or li kely by vegetal ties such as rattan (holes miss ing and 
ties not observed). The length of coffi ns vary between 1.2 and 2.5 
m. Though local people are well aware of the burial s ite, nobody 
knows how old it could be and what ethnic group was at its origin. 

Shelter caves 
Caves have widely been used as shelters during wars, spec ially 

during the Vietnai11 War, which ended in I 975 , as a response to 
heavy bombing over the country. It is admitted that Laos received 
more bombs during thi s war than the whole world during World 

War Two. Caves were specia lly used in Sam Neua Prov ince nex t to 
northern Vietnam, even by the Government. 

Underground fac tories ai,d workshops were numerous, fo r in­
stance fo rges, couon mills. printing office. manu fac turing: of medi ­
cines, agricultu re ustensil s. cooking ustensils, etc. Schools and hos­

pita ls were pre ent . 
All were duly located to be protected from air ra ids, being in 

deep cai,yons. or behind natu ra l rock pile fo r example. Activi ty 
was often noctu rna l, to avoid smoke to be een in the air, or people 
going to or coming from the outside. Li ving quarters were often 
present , though commonl y uncom fo rtable : moisture, water drip­

ping, lack of fresh air. etc. Jn some of them, beautification was 
carried out to make them more human, with fl owers in pots fo r 

instance (DECOR NOY. 1968). Some electric ity lighting was some­
ti me prov ided by genera tors. 

Temporary she lters fo r villagers, wi thout any specific acti vity. 

for the time of an air raid , were often more simple. with some bas ic 
equipment : bamboo mats, leveled stone fl oor, small wall s ... The 
entrance was hidden as well as poss ible (DENGLER, I 979), but 
fire was occasionnally set at night for lighting, cooking or wa,m­

ing. Some she lters had no water fo r drinking. Some others were 
partly invaved by water during the rainy season. 

During peace time, cave entrances are mainly used by hunters, 
fi she1men and fie ld workers. Buffalo herds commonly enter acces­
sible caves and go in some cases quite far in the dark, beyond the 
entrance light zone. Some buffalos kill themselves by fa lling into 

pits. 

Search for food 
Local people commonly go to a number of caves fo r food gath­

ering, specia lly in the Khammouane Province where the fo ll owing 

examples are located. The most common activity is fi shing. It oc­
curs e ither at the cave entrance or deep inside. We have seen people 
with fi shing rods at a lake at 2 km from the entrai,ce in the Nam 

on Cave and we have been assured that some fishermen even d ig 
after the flood the new sand depos its in a narrow passage, in order 
to go fishing fu rther upstream ! Fi shing rods are sometimes left 
near cave streams for the fo llowing time. People may use net aero s 
the stream (U nderground Nam Hin Boun) or parallel to the water 
surface (Tham Pia Seua). Fish traps ai·e sometimes used, specia lly 
near the entrances. Underground fi shing was already mentionned 
by MACEY in 1908 fo r the Underground Xe Bang Fai. 

People used to burn res in torches or dry bamboo sticks to go in 
the caves. Since 1996. we have observed a clear tendency to use 
e lectric lights working on portable batteries. 

Fishing is a major activity, widely prac ticed among villagers. 

Spec ially awaited is the beginning o f the ra iny season. when fis h­
rich underground water starts fl owing at surface. At the end of the 
season, traps are pl aced along surface streams when they progres­
sively dry up and water red isappears into the underground karst. 
Locally, fi sh is protec ted from excess ive predation and some re­
serves have been set up, even a t very remote places as the Under­
ground Xe Bang Fai. There, 50 cm long pale-coloured fi shes are 
commonly seen. 

Most common are cat-fi shes, eels, scale fi shes ... Typical blind 
transparent cave fi sh seems to be exceptionnal. Turt les were still 
caught in caves ome 50 years ago (Tham am G neng). 

Caves are also used for cave wiftlets hunting (adult and youngs 
at the nest) and fo r honey collect near entrances. 

There are a few examples of hunters entering caves to catch 
wild animals that they wounded at surface: wi ld boar at 3 km from 
the entrance in the Underground Nam Non , tiger in Tham Nam, 
etc. 

Search for natural resources 
Water is sometimes the subject of underground tri ps. The vi l­

lagers from Ban Khua (NE o fThakhek) have no drink ing water at 
the dry season, if they do not enter Th am Koun Tcham Tcham, a 
cave which has a pennanent stream be low the polje surface. Karst 
springs have been locall y dammed to create a reserve for irriga­
tion, as at Marie Cassan Cave (CASSAN , 1950). near Nhommalat. 

G uano is searched for by villagers in a few areas. near the Un­
derground Nam Hin Boun and in Tham En in the Nam Pha Thene 
depression fo r instance. 

Salpeter has been collected fo r a long time in caves of the 
Nhommalat area, where it was produced by li xiviating cave so il 
and boiling the solution obtained (SAURJN, I 952). 

Hydrocai·bon seeps have been ment ionned from limestone in 
the Nhmommara t area, but so far, no deep well could be drilled 
(SAURIN et al, 1960). 
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Transportation routes 
The Underground am Hin Baun is commonly used to carry 

heavy loads across the mounta in. Canoes are heavily packed with 
goods and peop le and cross the 7.5 km long underground runnel. 
At a few places. rimstone dam or shallow stream bed require un­
loading prior to cro ing, then re loading. This i no problem, as the 
necessary effort i fa r less tiring than crossing the mountain out-
ide. A few accidents occurred during occas ional nash noods. 

The cave crossing was already ob erved in I 889 (CUP ET, I 900) 
and was taking a few hours (downstreamward) to most of the day 
(upstreamward). 

Similar nav igation wa ob erved along the Underground Houei 
Khi Heup (MACEY, 1908). 

A number of caves could be foll owed at low waters by hiking 
or by hor e riding: the Underground Houei Khi Heup. and several 
of them around the am Pha Thene depression or at some vicinity 
(CUlSINlER, 1929). Such cave crossings reach between 300 and 
1500 m long. 
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Explorations Cerro Rabon, Mexique 1997 

von C. Perret•, J.-M. Jutzet .. und Y. Weidmann• .. 
•Rolandstrasse 36, CH-8004 ZUrich; .. Epinettes J 2, CH- 1723 Marl y; ... Rolandstrasse 36, CH-8004 Zurich 

Zusam menfassu ng 
Das Gebiel rund um den Cerro Rabon be findet sich im zentralen Te i! von Mex ico, im Staate Oaxaca. Dieses intensiv verkarstete 

Kalkplateau erstreckt sich I 800 m Uber dem tropi schen Tie n and des Golfe von Mex ico. Se it rund I 0 Jahren wird in die em Gebiet von 
Cerro Rabon im regelmii sigem Abstand von 2 Jahren geforscht. Die Exped itionen finden, zurlickgehend auf eine alte Freundschaft (oder 
waren es die 20 Kilogrnmm Schokolade?), mit amerikanischen und schweizeri schen Hiihlenforscher tan. Bi her konnten in die ·en zahlreichen 
Exped it ionen rund 130 Hiih len entdeckt , erforscht , vermessen und gezeichnel werden. Unter diesen Hiihlen be findet sich auch das System 
de Kijahe Xontjoa. Diese ries ige Hiihlensy !em erstreckt sich auf rund 25 Kilometer und 1200 Meter Tiefe unter dem jung friiulichen 
Urwaldes der Sierra Mazateca. 

Aufgrund der Be lastung vie ler Expeditionste ilnehmer im Yorfe ld des ln temationalen UIS-Kongress in La Chaux-de-Fonds wurde 
1997 nur e ine Kle instex pediti on mit ungefiihr 6 Te ilnehmer geplant und durchgeflihrt. Trad itionellerweise setzte sich auch dieses Jahr diese 
Gruppe wieder international zusammen. Schweizer. Amerikaner und ein Mex ikaner versuchten im Marz 1997 wieder ei nige Geheimni e 
de Untergrundes zu IUften. Die Expedi tion kam etwas stockend zum Laufen, da zuerst das gesamte technische Material der Ex pedition 
gesucht werden mu ste. Die e wurde auf der letzten Expediti on 1995 irrtUmlicherweise in einer noch unbekannten Hiihle im Urwald 
versteckt. ach 3 Tagen intensiver Suche und einigen Flaschen Bier konnte das Material nach Rekonstruktion e ines Yennessungsfehler 
wieder gefunden werden. Parallel zu dieser Suche wurde ebenfa ll s ehr zu fii ll ig e ine neue kle ine Hiihle, die Nita Gatziquin, entdeckt . Nach 
einigen Metem kle inem Miiander und e iner kleinen Schachtstufe fo lgte e in Schacht , welcher durch seine gewaltigen riiumliche Ausmassen 
und seiner Tiefe ehr beeindruckt. Nach den ersten 50 Meter in der Yertika len, welche in einer angenehmen Schachtgriisse von I O Meter 
Durchmesser sich in die Tie fe windet, fo lgen nochmals 150 Meter in einem gewaltigen Hohlraum von fas t 50 Meter Breite. Lei der flihrt am 
Grund diese 200 Meter Schachte ke in Gang weiter, und die Hiihle endet in einem Yer Lurz am Grunde de Schachtes. 

Be i de r Suche nach dem ver cho llenen Materi al konnte ganz in der iihe eine bi lang unbekannte Doline entdeckt werden. In die er 
Doline flihrte e ine Gang am Fusse der Doline durch einen Yersturz weiter und traf bald auf eine griissere Yerwerfung. Diese Yerwerfung 
ste llte sich ba ld als Hauptverwerfung dieses kle inen Hiih lensystems heraus. So ent wicke lte s ich diese nun foss ile Hiihle Uber dre i 
unterschiedliche Stockwerke dieser Yerwerfung entlang. Siimtliche offene Fortsetzungen endeten !eider in zu engen Spalten. Obwohl die e 
Hiihle e inige achbarh iihlen mit betriichtlichen Tiefen und grossen Yertikalstufen besitzt fU hrte sie uns ,,nur' ' 60 Meter in die Tiefe. 

Das Hauptzie l der Expedition 1997 war d ie We ite rerforschung der grossen, 1995 entdeckten Fortsetzung in der ,.So On Jan" Hiihle. 
Diese Hiihle bildet ein Paralle lsystem zum Kijahe Xontjoa, und es konnte auf der Ex pedition 1995 e in neuer Ast erforscht werden. welcher 
unabhiingig vom Rest des System in die Tiefe zieht. Auf rund 400 Meter Tie fe konnte vor zwei Jahre ein grosses Gang fragment von 40 
Meter Bre i le entdeckt werden. Die Fortsetzung d ie es gigantischen Gangzuges fand sich in einem kle ineren Miiander von vier Meter Bre ite 
und Lu ftzug! Dern Miiander fo lgend gelang man i.iber viele Schacht tu fen zwischen I O und 90 Meter langsam in die Tiefe. Links und rechts 
des Miianders eriiffnen sich Se itengang an Se itengang, welche sich bis zu ihrer Erfo rschung noch etwas gedulden mi.issen. Nach einer 
langen Tour wurde der erste Yorstoss oben an einer neuen grossen Schacht tufe abgebrochen. Einige Tage spiiter, mit neuem Materi al und 
ei ner grossen Flasche tarken Kaffees wurde am letzten Wendepunkt we ite rgefor cht. Ober un ziihli ge Schachtstu fen gelang man 
korkenzieherartig tiefer. Am Ende des le tzten Seiles erii ffnete sich den langsam schachtmi.iden Hiihlenfo rschern ein horizontales System, 
<lessen Ausmasse zur Ze it noch nicht abzuschiitzen sind . In 870 Meter Tiefe ti ffnete sich eine Serie von Riesengiingen, die San Jose 
Boreho les (in Gedenken an den San Jose Tenango. dem Hauptort de Gebietes, wo an diesem Tag ein grosses Fest zu Ehren von San Jose 
und einem amenstag gefeiert wurde). Am Ende die er Tour konnten so noch zwei ehr grosse Boreholes vern1es en werden, sowie ei n 
weiteres Borehole und mehrere grosse Fortse tzungen e ingesehen werden. 

ach dre i intensiven Wochen fand d ie Ex pedition ihr Ende. Aufgrund der Oberschaubarkeit der Expedition mit nur 6 Teilnehmer 
konnte der Kontakt mi t der e inhe imischen Bevii lkerung iiu serst intensiv gepnegl werden. Die er wird in Anbetracht weiterer Ex peditionen 
in den nachsten Jahren ausserst wicht ig sein, da in Mex iko soziale und po liti che Spannungen bes tehen, welche nicht unter chatzt werden 
di.irfen. Gerade polit i che Yer chiebungen in einem Gebiet, die Unzufriedenhei t de r land lichen Bevii lkerung gegeni.i ber dem mex ikanischem 

taat und Beginn von Drogenanbau als Ersatz fi.ir verlorene Yerdienstmiig lichke iten und zur Aufbesserung des Lebensunterhalts kiinnen 
sich zu Problemen und Entladungen fi.ihren. Gerade als Ex pedition befi ndet man ich. ob man will oder ni cht , zwi chen sozialen Stu fen, 
welche die Macht und das Geld eine Gebiete auf der e inen und der Bevii lkerung auf de r anderen Seite darste llt. 

In Anbetracht der offenen Fortsetzungen. welche dieses Jahr entdeckt wurden, ve rle itel einem der Gedanke an d ie niichste Expediti on 
g leichwohl zu Tagtraumen und Spekulationen. Doch warten wir ab, die Zukunft wird sich weisen. 

1. Generalites 
La region du Cerro Rabon est situee au centre du Mex ique (Eun 

de Oaxaca), en bordure de montagne de la Sierra Madre Oriental 
(S ierra Mazateca). Le plateau calcaire du Cerro Rabon domine de 
que lques 1500 metre la pl a ine tro pica le bordant le go lfe du 
Mexique. Ce bru que changement d 'altitude est d 'ailleurs a l 'origine 

de la quantile impre sionnante de prec ipitations qui tombent 
annuellement sur la region (environ 5 m par an), qui permettent le 
developpement de la Foret tropicale. L'exploration systematique du 

plateau a ete commencee par des spe leos americains en 1985. Des 
I 987, des ex pedition intemationales ont ete organ isees tous les 
deux ans. En plus, les connaissances de la region se sont ameliorec 
par des etudes intermediaires. 

Bie n que le bu t princi pa l de no ex pedi ti o ns so il res te 
I 'ex pl ora t io n s pe leo log iqu e , de no m bre ux a ut res aspec ts 
pass io nn a nt s 0 111 e te a bo rd es te ls qu e la con na issa nce 
hydrogeologique de la region, sa structure geologique complexe. 
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on evolution geomorphologique, les origines de son occupation 
humaine ou encore la riche se unique de sa jungle. 

Pour faire place aux cultures, une large part de la Foret tropi­
ca le primaire a ete coupee. Seules les regions d 'altitude et cen ains 
secteurs peu accessibles ontjusqu ' ici ete preserves de toute incursion 
humaine. 

La ka rstifi cati on du Ce rro Rabon est s i intense que les 
ecoulements de surface, malg re l 'abond ance de pluie , sont 
quas iment inex istants. Les eaux infiltrees descendent verticalement 
a pres de I 000 m de profondeur dans les calca ires pour rejoindre 
unimportant reseau de conduits karstiques dont une partie infime a 
jusqu ·a present ete exploree. 

Les ex peditions spe leo logiques sur le mass if du Cerro Rabon 
0 111 apporte que lques resultats spectacul aires : 

un important reseau de ga le ri es (Kijahe Xontjoa) dont le 
developpement depasse 25 km pour une profondeur de 1209 m a 
ete explore. Les parties les plus profondes se dirigent vers le nord 
e t se trouvent. semble- t-il , plu bas que la grande emergence 
d 'Oropan situee au sud, qui a longtemps ete consideree comme 
1 'ex utoire de ce systeme. 

Cent trente cavites 0 111 ete topographiees. Pour les situer, e lles 
ont e te re liee pa r une to pographi e de surface qui depasse 
actue llement 23 km de longueur. La majorite de cav ites est de 
type alpin . La profondeur des puits depasse frequemment 150 m et 
une tres grande salle a ete decouverte. 

2. Explorations 1997 
En 1997, un nombre reduit de spe leos 'e t rendu au Cen·o 

Rabon, la plupart de Suisse etant occupes a la preparation du 
congres UIS . L'ex pedition a debute par les fo m1alites d ' usage 
(chasse aux autorisations. achats de nourriture, preparation du ma­
terie l pour le transport par les line , etc). C'est done un petit groupe 
de six personnes, majoritairement des Suis es, mais aussi un Mexi­
cain et des Americains (!'expedition 97 ne derogeant ainsi pas a la 
traditi on intemati onale du Proyecto Cerro Rabon), qui a participe 
aux ex pl orations en mar de cette annee sur le mass if. Ce nombre 
etait bien pet it au vu du trava il preliminaire et des amenagements 

necessaires avant de commencer !'exploration proprement dite, 
notamment la taille de chemins dans la Foret, le transport du mate­
rie l juqu 'aux entrees et l'equipement. En revanche, ce nombre re­
duit nous a permis d ' intensifier les contacts avec la population lo­
cale, plutot farouche envers les grands groupes. 

L'ex pedition a commence plutot s inguli e rement. D ' un e 
campagne a l' autre, le materie l est generalement conserve a l'abri 
dans ita Sakafaai. cavite exploree en 1993 et bien connue. Que lle 
n'a done pas ete notre surprise, lorsque la premiere equipe revint 
bredouille, ayant bel et bien trouve la grotte. mai sans trace de 
materie l ! Situation a sez facheuse s' il en e t, vu que tout l 'equipe­
ment avail ete calcule en tenant compte de cette reserve, particulie­
rement importante (pres d ' un km de corde, I 00 maillons, 200 pla­
quettes, etc). L' hypothese du vol etant quas iment exclue, nous avons 
done commence a rechercher le materiel dans les alentours, lors­
que le souvenir d ' une importante erreur de bouclage dans la topo 
de surface des environs nous a do1111e une premiere pi ste. Et c'est 
e ffectivement en suivant a travers la Foret l'ancien cheminement 
topo, apres troi jours de recherche et quelques bouteilles de biere, 
que nous sommes finalement tombes sur l 'entree d ' une grotte in­
connue, sinon des trois speleos qui y avaient depose toute la masse 
du materiel deux ans auparavant , croyant qu ' il s'agissait de ita 
Sakafaa'i! Cette cavite, ans suite par ailleur , a rei;:u logiquement 
le nom de ,,Nita I can ' t believe it, it 's not ita Sakafaat '. 

Disposant alors de tout le materiel, nous avons pu nous lancer 
dans I 'exploration d ' une cav ite decouverte en taillant les chemins 
d 'acces au Kijahe. Baptisee Nita Gatziquin (puits de l'arche), elle 
presente d ' abord un petit meandre; un ressaut donne ensuite acces 
a un puits de 200 m, particulierement impressionnant de par ses 
dimension . Les 50 premiers metres de verticale, d ' un diametre 
deja honorable de que lque I O metre , debouchent alors brutale­
ment dans le vide, dans un puits de pres de 50 metres de largeur et 
150 metres de profondeur. L'enorme ebouli s du fond ne nous a pas 
permi de trouver un acces a la suite de cette cav ite. 

En parallele, une petite cavite a ete decouverte !ors de la re­
cherche du materiel, dans une do line adjacente a celle de ita 
Sakafaa'i . Elle se developpe sous l'eboulis qui comble la doline, en 
un reseau de petits meandres et une Faille principale, sur troi ni -

Vue generale du Cerro Rabon. Le paysage est domine par la. morphologie en collines et dolines karstiques, recouvertes 

deforets. 
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Fig. I: Vue schematique tridimensionnelle du systeme actuellement connu du Kijahe Xontjoa et du So On Jan (by 
Cerro Rabon 97 I TOPOROBOT). 

veaux, sans cependant qu une uite penetrable en profondeur n ' ai t 
ete decouverte. Ce petit systeme, bien que tres proche de plusieurs 
cavites considerables recelant en outre des verticales importantes, 
ne nous a offert .,que" 60 m env iron de profondeur. 

L'un des but pour 1997 etait bien entendu d 'explorer la suite 
du gouffre du So On Jan, appartenant au ysteme du Kijahe Xontjoa, 
dans lequet ta derniere expedi tion de I 995 avait decouvert une 
nouvelle branche independante du systeme, et s 'etai t arretee vers -
400 m dans un tron~on d'une grande galerie de 40 m de largeur. Ce 
printemp , deux de centes uccessives ont permi d'en decouvrir 
la suite, en un grand meandre (quatre metres de largeur, et parcouru 
par un bon courant d 'air!) , raide et entrecoupe de nombreux puit . 

ou nou omme borne a uivre le cheminement principal , bali e 
en quelque sorte par le courant d ' ai r, en dedaignant pour !'instant 
les galeries latera tes. Cet enorme escalier nous a finalement pern1is 
de prendre pied dans ce qui semble etre un nouveau y teme 
horizontal , ver -870 m. ou avon topographie trois sa lles de 
dimensions vraiment interessantes (San Jose Boreholes, en I ' hon­
neur de San Jo e, patron du village principal du ma sif, ou e de­
roulait en ce jour la fete annuelle en son nom) et avons entrevu de 
nombreuses uites. Le equipes futures devront equiper un bivouac 
afin de permettre I 'exploration de la sui te dans cette region de la 

cavite, qui se developpe a proximite des galeries de base du Kijahe, 
mai semble se diriger ver le nord-ouest. en plein no-man 's land 
spe leologique. 

3. Perspectives 
L'ex pedition prit fin apre trois emaine intensives. Le nombre 

reduit de participants a I 'exped ition a pern1is de nouer des contacts 
fructueux avec la population indigene. Cet echange nou a emble 
particulierement important, et serait a entretenir !ors d 'expedition 
futures , vu les tensions non negligeables que peut connaTtre le 
Mexique, tant au niveau politique que social. Des renversements 
politique peuvent amener de bru ques changements et debaucher 
sur divers problemes, tel le mecontentement de la population rurale 
vis-a-vis de I 'Etat mexicain, population qui n ' a ouvent guere 
d 'autre choix que la cu lture de drogue pour subvenir a ses besoins. 
En tant qu'expedition, on e trouve, qu 'on le veuille ou non, dan 
ce jeu ,,de societe", qui tend a toujour eparer le pouvoir et !'ar­
gent d'une part, et la population de I 'autre part. 

Du point de vue speleologique finalement, les decouvertes de 
cette annee pourraient rendre raisonnable le reve le plu fou . 
le champ est libre pour ta prochaine expedition ... 
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Espeleolog1a minera en el noroeste de la Republica Argentina 

Gabriel Jorge Redonte 
Grupo Espe leol6g ico Argenti no (GEA), C.C. 232 Suc ursa l 3, 1403, Buenos Aires, Argentina, E-mai l: gea@ ma il.re tina.ar 

Abstract 
This study documents the explorations carried out by the Grupo Espe leol6gico Argentina (GEA) in the northwe t of the Argent ine 

Republic, in San Juan, La Rioja and Catamarca provinces. The zones that were visited with mining spe leological interest were Yillicun 
Mountain , Famatina Mountains and lncahuas i mine. The fi rst area has a lot of legends on indi an and jesuitic mines. 

The Famatina Mountains has a rich mining histori al, perhaps the most important in this country and it still conserve mines that were 
done in pre-Hispanic times. That mountains has as regional basement Ordov ic ian marine edimenlary rocks. The main development on 
tunnels is corresponded to La Mejicana mine ' s period. It had a lot o f activity between 1894 - 1926. Since then, the 7000 m of ga lleries that 
they are placed from more than 4400 m of altitude over the sea leve l, have stayed abandoned. 

In this exploration it could see a lot of that galleries with columns, stalactites and stalagmites of ice with an intensive turquoise color. It 
is produced by copper sulphate that precipitates in to the tunne l vaults. 

The lncahuasi mine is placed al 3900 m of altitude over the sea level in the Puna of Catamarca. The geology of this area is constituted 
by upper Ordovician peri od rocks. The mineralization is re lated to quartz veins with gold. Thi s deposit was discovered in the pre-Hispan ic 
period. lL wa worked by the Inca culture, and them by the Jesuit priests. In 1936 the «Nueva Compafii a Minera lncahuas i» restarts the 
explo itati on with new galleries over vei ns in several levels. That exploi tation was abandoned in 1954. The total ga lleries sum 4350 m and 
today they are mostly inundated. 

Resumen 
E te trabajo documenla las ex ploraciones rea li zadas por el Grupo Espeleol6gico Argentina (GEA) en el noroeste de la Republ ica 

Argentina, en las provincias de San Juan, La Rioja y Catamarca. Las zonas visitadas con interes espeleol6gico minero fueron la sierra de 
Yillicun, la sierra de Famatina y la mina lncahuas i. La primera zona tiene muchas legendas de minas indfgenas y minas jesufticas. 

La sierra de Fan, atina po ee un rico hi storial minero, qui zas el mas importante de l pais, y conserva aun minas rea li zadas en tiempos 
prehispan icos. El basan,ento regional de la sierra lo constituyen sedimenl itas marina ordovfcicas. El mayor desarrollo de tuneles corre ponde 
al perfodo de la Mina La Mej icana que tuvo gran actividad emre los afios 1897 y 1926. Desde entonce los 7000 m de galerfas a mas de 4400 
m de a ltitud sobre e l ni vel de l mar quedaron abandonados. En este reconoc imiento pudieron observarse muchas de esas galerfas que po een 
columnas, estalactitas y estalagmitas de hie lo de un intenso color turquesa, debido al sul fato de cobre que precipita en las b6vedas de los 
tunele . 

La mina lncahuas i se encuentra a unos 3900 m de altitud sobre el nivel de l mar en la Puna Catamarquefia. La geologfa del area esta 
constiruida por rocas del perfodo Ordovfcico superior. La mineralizaci6n esta relacionada a vetas de cuarzo portadoras de oro. Este yacimiemo 
fue desc ubierto en la epoca prehispanica. Fue Lrabajado por la cul tura Inca y posteriormente por los sacerdotes jesuitas. En 1936 la "Nueva 
Compafi ia Minera Incahuas i" re inic i6 la ex plotac i6n con nuevas galerfas sobre veta , en varios niveles. La explotaci6n fue abandonada en 
1954. El total de galerfas totaliza 4350 m que al presente se encuemran mayonneme inundadas. 

lntroducci6n 
Entre oc tu bre y dicie m bre de 1996 e l G R UPO 

ES PELEOLOGICO ARGENTINO (GEA) realiz6 exploraciones 
en las provincias de San Juan, La Rioja y Catamarca. en el noroeste 
de la Republ ica Argemina. La ex ploraci6n tuvo como objetivo de 
reconocer s it ios de interes espe leo l6g ico minero . Durante la 
conquista espafiola, la busqueda de minerales en el nuevo continenle, 
en especial oro y plata, tuvo un interes mayusculo. En la Argentina, 
los Padres de la Compan ia de Jesus (Jesuftas) dirig ieron importames 
emprendimientos, muchos de e llos en las mismas minas que ya 
explotaban con tecnicas muy rudi mentarias los aborigenes. 

Practicamenle no ex i ten antecedentes de estudios referidos a 
espeleologfa minera en la Argent ina. Solo se conoce un trabajo 
arqueol6gico realizado en las minas indfgenas de sal de Truquic6, 
en Chos Maia!, norte de la prov inc ia de l euquen. y algunas citas a 
laboreos mineros Jesuft icos en C6rdoba, San Lui s y en las mi nas 
de Gualilan, San Juan. 

Una leyenda muy di fundida en Lodo e l noroeste argentino esta 
re ferida al "enterramiento'· de siete alfo rjas hecha con cabezas de 
guanaco repleta de oro. que lo indio en su huida de los espafioles 
habrfa n e condido en un pique o una cueva. El guanaco es un 

camelido que otrora era comun ver en la region. 
En este trabajo se comentan !as observaciones rea li zadas en la 

sierra de Yillicun, Provi ncia de San Juan, en e l Distri to Minero de 
La Mej icana. Sierra de Famatina, Prov incia de La Rioja y en la 
mina lncahuasi , Salar de! Hombre Muerlo, Provincia de Catamarca 
(vease fig ura I). 

La sierra de Villicun, minas y leyendas 
Ex iste una leyenda que habla de una mina de oro "que habrfan 

hecho los indios" en la sierra de Yill icun, Provinc ia de San Juan. 
En dist intas cam pafias se reconoci6 la fa lda oriental de esta sierra 
enlre !as coordenadas 3 1Qy3 12 30' de latitud sur y 682 20 ' y 682 40 ' 
de long itud oeste . En la ierra de Yillicun afl oran rocas de edad 
Cambro-Ordovfc ica. p r inc ip a lm e nl e ca l izas y do lo m itas 
pertenecientes a las Forrnac iones: La Laja, Zonda. La Flecha y San 
Juan (BALOD, 1996). Se hallaron indicios de ant iguos laboreos en 
las zona denominadas El Boquete y Camera La Laja. En el primer 
sitio, se loca lizaron rudimentari os laboreos superfic iales en las 
nacientes del rfo del Alto, cerca de la cumbre de la ierra ( 18 18 
m.s.n.m.). En \as prox imidade de la Cantera La Laja, explotada 
por la empresa Minera TEA S.A., se reconoc ieron la sima de La 
Laja y la cueva de La Laja Chica. Estas dos pequefias cavidades 
calcareas tienen la caracterfstica de ser naturales pero con galerfas 
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des ni ve l de 3500 m e ntre u ex tre mos . E te 
cableca rril cont aba de nu eve e tac iones do nde 
maquinaria a vapor alimentada con leiia pos ibilitaba 
e l tra lado <le i mineral, e l personal y los sumini stro 
de la mina .. Ha sido declarado Monumento Nacional. 
Lo pos te riores intent o de reac ti va r la min a 
fracasaron por problemas fin anc ieros. Actualmente 
la empre a RTZ-C RA estudi a las pos ibilidades 
mineras de! area. 

{ ARGENTINA Aspectos generales de la region 

Figura 1. Mapa de ubicaci6n. 

artific iales en u interior, atribuibles a una posible explorac i6n y/o 
ex plotac i6n minera de antigua data. La ima La Laja (desarrollo: 
40 m, desni vel: - 27 m) tiene una galeria 6 cortavetas que la 
comunica con el exterior y por la cual han extraido algun mineral. 
E ta galeria llega a un en anchamiento de la ima, de de donde 
continu a de cendi end o ve rti ca lmente uno 13 m has ta un a 
e combrera con re to de un entibamiento y un derrumbe provocado 
por laboreo minero que obstruye la continuaci6n de l conducto 
carsico hacia un nivel infe rior. A cien mero de la anterior, en e l 

IITUACIOIII 
ULArlYA 

Alguno autores ituan e ta regi6n dentro de la 
provincia geo16gica Si tema de Famatina (MARCOS 
y ZANETTI I, 1992) con titu ida por un conjunto 
de sierra de rumbo norte- ur. Lo princ ipales rios 
de! fl anco oriental de la sierra son el rio Matadero, el 
rfo Amari llo y e l rio de l Oro. El rio Amarillo recibe 
las aguas provenientes de! de hielo que en pane se 
infilt ra n y urge n a un o 500 m a l oe te <lei 
campamento de Cueva de Perez. 

E l cl im a es se mi a rid o co nt ine nt a l co n 
temperatu ras gene ra lmente muy bajas. siendo la 
temperatu ra media anual de 2,5°C. Son frecuente 
las nevada en toda epoca de! aiio. La vegetac i6n y la 
fauna son escasas. 

El ba amento regional de la ierra lo con tituyen sedimentita 
marinas ordovfcica , la que e tan intruidas por batolito granitico 
de Edad Dev6 ni ca. Rocas sedim e nta ri as co ntin enta les de l 

eo pa leozo ico y Te rc ia ri o a fl o ran e n a lg un as zo nas <l e i 
encadenamiento princ ipal (MARCOS y Z ETTINl, op.cit. ) y 
tambien conglomerados Cuaternario . 

La mina La Mej icana se desarro lla siguiendo una serie de veta 
encajada en sedimentitas de edad Ordovfcica pertenecientes a la 
Fonnaci6n egro Peinado. 

caiiad6n de! rio Salado, e encuentra la cueva de La Laja 
Chi a que probablemente fu e una pequeiia oquedad 
natu ra l aprovechada para avanzar con una ga lerfa de 

ex plorac i6n. 

MINA LA MEJI CANA :=:l HOJA GEA 129 

Hac ia e l uroeste de la s ie rra ex is te una min a 
abandonada que fuera explotada hasta principios de siglo 
y que probablemente es la mina de oro de las leyendas. 
Po ee varia galerfa y pique . No pudo er explorada 

totalmente. 

El Nevado de Famatina, una region 
con historia minera 

La sierra de Famatina se encuentran en el centro­
oe te de la Provincia de La Rioja, entre la coordenadas 
geografi ca 28Q 55" y 292 I O' de latitud sur y 67Q 40 ' y 
67Q 50 ' de longitud oeste . 

La hi toria minera dee ta regi6n e muy rica. Se han 
ha ll ado rudim e nt a ri o laboreos de la culturas 
prehi panica , vinculada con la cultura incaica, que 
habitaron la zona y tambien ga lerfa de arquitectura 
posiblemente jesuftica. 
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MINA LA MEJIG ANA 

FAMAT /NA - LA RIOJA 

RE PUBUCA ARGENTl>JA 

Galenas rel•vadas apro,t 70CXJm 
L• vantam,onto G. REOCHTE 1996 

GRUPO ESPEL.EOUlGICO ARGENTINO 
, .. . u • • c.,,.,,,nl Sc_ ,mOJ)"'-Airn 

A fine de l s ig lo XIX con aporte econ6mico 
ing le es, se re inic i6 la bu queda de oro, pl ata y cobre. 
La Mina La Mejicana y e l grupo de minas dee ta regi6n. 
se desarrollaron en profundidad y extensi6n de galerfas 
subterraneas ha ta 1926, cuando se paraliza la mina. La 
mina po e fa un cablecarril que la unfa con la c iudad de 
Chilecito, con 34 km de extensi6n y que superaba un Figura 2. Piano topografico de lamina La Mejicana 
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Distrito Minero La Mejicana 
La Mejicana e lamina mas importante del Distrito Minero. Se 

han podido reconocer unos 7000111 de galerfas realizadas en distintos 
perfodos hi storicos. En noviembre de 1996 de esta mina e 
recorrieron parcialmente mucha galerfa , entre ella : los niveles 3 
y 6 de Sanpedro, El nivel 3 de Upulungus y El Re taurador (Vease 
Figura 2). Existen zonas muy derrumbada y otras donde todo parece 
estar como el dfa en que se suspendi6 el trabajo, con vagonetas 
repletas de mineral sobre rieles no corroidos. Tambien se recorri6 
un pique de eguridad que unfa los nivele 3 y 6 con un desnivel 
vertical de 220 m. Algunos pasajes son impracticables por 
derrumbes o bien, en la zona de las bocaminas, por la cantidad de 
hielo acumulada. 

Algunos sectores. como la galerfa Upulungu , poseen columnas. 
e talactitas y e talagmita de hielo, o de carbonato que presentan 
coloracion turque a (vease figura 3) por el sulfato de cobre que 
percola por las paredes y los techos de las galerfas. 

Otras exploracione e realizaron en la minas: Montey, Offir, 
La Forastera, Del Oro y otras labortes meno importantes. Lamina 
Montey solo pudo recorrer e parcialmente ya que se encuentra muy 
inundada. En lamina Atacama un antiguo derrumbe ha cerrado 
totalmente el paso. Segun algunos e to ocurri6 en 1925 y quedaron 
atrapado dentro de lamina alguno trabajadores que nunca pudieron 
alir. 

En e l sftio conocido como La Estrechura, al sudoeste del 
campamen to Cueva de Perez. se hal lo el pique Inca de Lo 
E queleto (pozo vertical de 50 m). La entrada es horizontal y muy 
antigua pre umiendose que fue obra de culturas aborigenes. Se halla 
en rocas muy si licificadas y nose conoce su finalidad. Finalmente 
e ob ervaron laboreo antiguos junto al camino a lo largo del rfo 

Amari llo, viejas con truccione , molinos y fundicione hoy en 
ruinas. Las pequefias cuevas de Norona, de Perez y de Juan Dfaz 
son de origen natural, de arro ll adas en los cong lomerados 
cuaternarios y fueron refugio de lavadores de oro. Aun en esto 
tiempos alguna son utilizadas temporalmente. 

La mina lncahuasi 
Incahuas i o Casa del Inca es un nombre comun en la toponimia 

argentina y sudan1ericana. Esta mina se encuentra a unos 3900 
m .. n.m. en el horde suroe te del Salar del Hombre Muerto, en la 
Puna Catamarquefia, en la latitud sur 25Q 25 ' y la longitud oeste 67Q 
20'. El acceso mas recomendable es de de la ciudad de Salta 
recorriendo e uno 400 km. La ruta provincial NQ43 pasa a esca o 
l000 m de las ruinas abandonadas del anliguo pueblo minero de 
lncahuasi. 

La roca de caja esta constituida por pelitas y grauvacas del 
Ordovfcico uperior. Dichas rocas estan afectadas por metamorfismo 
dinamico y alteracion hidrotemrnl en di tintos grados de intensidad. 
La estructura local posee varios sistemas de fracturas, de edades 
diferentes, que afectan al area tanto a las rocas como a las vetas de 
cuarzo. La mineralizaci6n esta relacionada a detenninadas veta 
de cuarzo portadora de oro (GONZALEZ y VIRUEL DE 

RAMIREZ, 1992). 
Este yacimiento fue descubierto en la epoca prehispanica y 

trabajado por los Inca (BERTAGNI, 1938). Posteriormente los 
sacerdotes je uitas continuaron dirigiendo la labores mineras hasta 

1777 en que fueron expu lsados por el Rey de Espana. De este 
perfodo se pudieron observar algunas galerfa subterraneas, que 
alcanzaron la profundidad maxima de 50 m, donde el nivel freatico 
causaba un escollo insuperable para e tos mineros. La explotaci6n 
mayormente era realizada por rajos y tiene una extension de 240 m 
En 1936 la Nueva Compafiia Minera lncahuasi reinicia la 

explotacion por debajo del nivel freatico con un de arrollo de galerfa 
sobre vetas, en di tintos niveles eparados 30 metros entre f hasta 
una profundidad aproximada de 200 m. La explotaci6n fue 
abandonada en 1954 y desde entonces estos cinco niveles inferiores 
que totalizan unos 4110 m de galerfas se hallan inundados 
(GONZALEZ y VI RUEL DE RAMIREZ, op.cit.). 

Conclusiones 
La E peleologfa Minera no tiene muchos antecedentes en 

Argentina. Los grupos espeleo16gicos locales han comenzado 
recientemente a tener en cuenta a esta actividad, dando los primeros 
pasos en la exploraci6n y documentaci6n de la importancia hist6rica 
de vieja mina exi tentes en territorio argentino. 

Los tres sitios aquf mencionados son solo algunos de los que se 
tiene noticia y con tituyen un indicador del potencial campo de 
e tudio para la inve tigacion hist6rica, geologica, m ineral6gica y 
biol6gica. 
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Figura 3. Fotograffa de la galerfa Upulungus en lamina La Mejicana. Estalactitas y estalagmitas de hielo. 
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Grottes explorees au Honduras en 1997 

par Pierre Strinati et Maria Elena Ordonez 

Abstract 
Survey of the kars t regions, history of the speleological re earches and description of five caves ex plored in Honduras. 

Resume 
Presentation des regions karstiques, historique des recherches spe leo logiques et description de c inq grones explorees au Honduras. 

Resumen 
Pre entaci6n de las regiones karsticas, historia de las investigaciones espeleo16gicas y description de cinco cuevas exploradas in Hondura . 

Introduction 
Le Honduras est un pays encore peu connu au point de vue 

peleologique. II possede cependant un certain nombre de regions 
calcaires favorables a la karstificati on. Ces calcaires generalement 
cretaces sont repandus dans plusieurs departements, notamment 
Copan, Santa Barbara, Comayagua, Yoro, La Paz, Olancho et Gra­
cias a Dios. 

Parmi les precurseurs de la spe leolog ie au Honduras , on trouve, 
comme c'e t souvent le cas, des sc ientifiques. Ce sonl des archeo­
logues en effet qui ont decrit des grottes pres de la ville maya de 
Copan (GORDO , 1898) et les grottes deCuyamel (HEALY, 1974) . 

La vra ie explorati on speleologique du Honduras a debute dans 
les annee 70 a !'initiati ve d 'explorateurs americains et canadiens, 
notamrnent J. Barborak, F. Bogle, L. Cohen, R. Finch, S. Knutson 
et T. Miller. On trouvera la li ste des travaux publies et les princi­
paux resultats obtenus par ces explorateurs dans la monographie 
de HAWK I S & MCKE ZIE ( 1993). Depuis la publication de cet 
important ou vrage, on peut mentionner la parution de quelques 
autres rapports d 'expeditions. JONES ( 1994) donne un recit anec­
do tiq ue d ' une ex pediti on britannique dans le de parte ment 

- 14• 

PACIFICO 

89" 88" ~· 

d 'Olancho. SIVELLI ( I 994) decril une grotte ex ploree dans le de­
partement de Yoro. En fin , SIVELLI & DEGRANDE ( 1996) decri ­
vent les grottes ex plorees !ors d ' une exped ition dan les departe­
ments d 'Olancho et de Grac ias a Dios. 

Depuis 1994, de nombreux articles sc ientifiques ou de vulgari ­
sation 0 111 rendu compte des importantes decouvertes archeologi­
ques e ffectuees a la Cueva del Rfo Talgua par les chercheurs de 
I ·1nstituto Hondureiio de Antropologfa e Hi tori a. 

La faune des grottes du Honduras est quas i inconnue. On trou­
vera la li ste des travaux Ja concernant dans le trava il de STRINATI 
et al. ( 1987). A fin de mieux conna1tre cette faune, nous avons fai l 
en 1995 des recherches biospeologiques dans deux grottes du Hon­
duras (STRINATl, 1995). En 1997, nous somrne retournes dans 
une de ces grottes et nous en avons ex plore trois autres. Le but de 
la presente note est de situer et decrire sommairement les quatre 
grottes explorees en 1997. La grotte visitee uniquemenl en J 995 
sera egalement decrite. Quant aux resultats zoo logiques de nos ex­
plorations, il s feront l'objet de travaux ulterieurs. 

MAR CARIBE 

NICARAGUA 
50 100 km 

ss• 84" 

Fig I: Carte du Honduras montrant la situation des grottes decrites dans le texte. 
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Situation et description des grottes 

1. Cueva El Masical (Departamento de Santa 
Barbara) 

Cette grotte est situee a proximite du village de San Nicolas, 
qui se trouve a une dizaine de kilometres a l'ouest de la ville de 
Santa Barbara. La grotte figure sur la carte au l : 50 000 (Hoja 
2560 IV - San Nicolas). 

Souvent visitee par la population locale, la Cueva El Masical 
est ci tee pour la premiere fois dans la litterature speleo logique par 
FINCH ( l 982). Le premier plan reali se par Finch et ses collabora­
teurs a ete publie par BOGLE ( 1982). 

La Cueva El Masical 'ouvre par un porche large et haut si tue a 
30 metres au-dessus du lit du Rfo de Macholoa, soi t a une altitude 
de 500 metres. La grotte consiste tout d'abord en un couloir hau t et 
large dans lequel la lumiere du jour penetre assez profondement. 
Apres un coude, le plafond s'abaisse et la galerie devient plus si­
nueuse. A environ 1.300 metres de 1 'entree se trouve une bifurca­
tion menant dans deux galeries active . 

Le 22 mai 1997, nous avons visite une partie de la galerie se­
che afin de recolter de la faune cavernicole. Dans cette zone a sol 
horizontal ii y a de nombreux blocs ebou les et plusieurs amas de 
guano. Le jour de la vis ite la temperature de I 'air etait de 22°C. 

2. Cueva Calichal (Departamento de Santa Barbara) 
Cette grotte est situee dans la meme zone que la Cueva El 

Masical. Moins connue que celle-ci, e lle est cependant egalement 
visitee par la population locale et e lle est depuis peu exp loitee pour 
son guano de chauves-souris. E lle s 'ouvre au pied d'une co lline 
par un orifice tres etroit; raltitude de l'entree est d'environ 420 
metres. 

Norman Oswaldo Vega de San Nicolas, qui nous a accompa­
gne !ors des explorations de 1995 et de I 997, a dresse un plan sche­
matique de la cavite; son developpement total est d'environ I 25 
metre . La grotte e t fom1ee d ' une galerie horizontale rectiligne 
dont la largeur varie de 3 a 8 metres et dont la hauteur va en aug­
mentant depuis le puits d'entree jusqu 'a atteindre une dizaine de 
metre . Dans la zone terminale se trouvait en 1995 une importante 
ma e de guano; en 1997, le guano etait moins important suite a 
une exploitation recente de celui -ci. La grotte est peu decoree; elle 
ne possede que quelques concretions massives. 

Nous avons explore cette grotte pour la premiere fois le 22 
avri l 1995 en compagnie de Charles Hug et de Norman Oswaldo 
Vega. Afin d'effectuer de nouvelles recoltes zoologiques, nous y 
sommes retournes en compagn ie de Nom1an Oswaldo Vega le 2 1 
mai 1997. Lors de nos deux visites la temperature de !' air dans la 
zone terminale etait la meme: 26°C. 

3. Cueva de Taulabe (Departamento de Comayagua) 
La Cueva de Taulabe se itue au bord de la route joignant les 

viUes de Siguatepeque et Taulabe, a environ I kilometre de cette 
demiere localite. Cette grotte figure sur la carte au I : 50 000 (Hoja 
2660 Ill - Taulabe). Son altitude est mentionnee sur la carte: 633 
metre . II s'agit d'une grotte amenagee partiellement pour le tou­
risme. Un sentier a ete construit dans la premiere partie de la cavite 
et un eclairage electrique a ete installe. 

II est a noter que sur la carte topographique et sur les docu­
ments touri stiques la grotte fi gure sous le nom de "Cuevas de 
Taulabe". En fait, ii s'agit bien d ' une seule grotte composee d ' une 
longue galerie sinueuse se divisant en deux dans sa partie termi­
nale. Le developpement total de la grotte atteint le kilometre. Un 
plan de la Cueva de Taulabe a ete publie par MILLER ( 1981 ). 

La Cueva de Taulabe possede une grande variete de concre­
tion ouvent rougeatres: talactites, stalagmites, colonnes. La par-

tie proche de I 'entree est seche, mais plus en profondeur l ' humidite 
est tres forte. Accompagnes par Charles Hug, nous avons visite 
cette grotte le 20 avril 1995. Ce jour-la la temperature de l'air etait 
de 24°C. 

4. Cueva del Viejo (Departamento de La Paz). 
La Cueva del Viejo se trouve a proximite de la ville de La Paz, 

sur le nanc d'un etroit vallon au fond duquel coule un ruisseau. 
Elle est bien connue de la population locale, mais semble n ' avoir 
ete signalee que par TSCHINKEL ( 1984) sous le nom de "Cueva 
Vieja". MANKINS & MEYER ( 1965) c itent une "Cueva del Viejo" 
au Honduras, mais sans en preciser la situation. 

L'altitude de la Cueva del Viejo est d 'environ 800 metres. La 
grotte s 'ouvre par un large proche donnant acces a une galerie al­
lanl en se retrecissant. Apres quelques metres cette galerie forme 
un coude et on arrive dans une chambre totalement obscure a pla­
fond eleve. Le sol est recouvert de guano partiellement liquide. A 
partir de ce point et sur des dizaines de metres regne une puissante 
odeur d'ammoniac. Plus en profondeur le sol de la galerie est re­
couvert de poussiere et de cai lloux. L'air est re lativement sec; sa 
temperature etait de 24°C le 20 mai I 997. 

Nous avons recolte de la faune dans de nombreuses parties de 
la grotte, mais I 'exploration complete ainsi que la topographie de 
la cavite restent a faire. 

5. Cueva del Rfo Talgua (Departamento de Olancho ). 
Cette grotte est ituee a environ 7 kilometres au nord-est de la 

vi lle de Catacamas. Elle s'ouvre a peu de distance du lit du Rio 
Talgua. Depuis toujours. elle a ete visitee par la population locale, 
mais la premiere publication speleologique la concemant est celle 
de COHEN ( 1986). Dans ce travail figure un plan detaille de la 
grotte realise par Cohen avec I 'aide de nombreux autres speleolo­
gues. 

La grotte possede plusieurs entrees; !'altitude de l'entree prin­
cipaJe est d'environ 450 metres. La Cueva del Rio Talgua est une 
grande cavite depassant les 3 kilometres de developpement. Elle 
est parcourue par un affiuent du Rio Talgua et elle est tres riche en 
concretions calcaires; elle possede notamment de tres belles sta­
lactites et draperies blanches. Mais son principal interet est d 'ordre 
archeologique. 

En avri l I 994, des speleologues locaux ont en effet decouvert 
des galeries et des sa lles non explorees par Cohen qui contenaient 
de tres importants documents archeologiques. JI s'agit d'une part 
de vases en ceramiq ue ou en marbre et de fragments de jade et 
d'autre part d'un cimetiere compose d'os longs et de cranes dispo­
ses par groupes et recouverts de cristaux de calcite. Lorsqu ' ils sont 
ec laires, les cranes recouverts de calcite deviennent tres brillants; 
c'est pourquoi on a utili se a leur sujet le tem1e de "calaveras 
luminosas". 

Afin d'eviter le pillage de la zone archeologique, la Cueva del 
Rio Talgua a ete fermee par une grille. Depuis 1994 d'importantes 
recherches archeologiques ont ete effectuees dans la Cueva del Rfo 
Talgua et dans ses environs par des chercheurs de I ' Inst ituto 
Hondureiio de Antropologia e Historia et notamment par le Dr. 
George Hasemann. Quelques travau x ont deja ete publies, mais les 
recherches sont loin d'etre tem1inees. Les premiers resultats mon­
trent que les restes archeologiques sont vieux de pres de 3.000 ans 
et que les populations qui vivaient dans la region de Talgua n 'etaient 
pas apparentees aux Mayas. (BRADY et al. 1995a et 1995b). 

Grace a une autorisation dormee par l 'IHAH, nous avons pu 
etudier la faune cavemicole de la Cueva del Rio Talgua le 24 mai 
1997. Nos recherches ont ete effectuees dans les premieres galeries 
faisant suite a la porte d 'acces. Dans cette zone les milieux sont 
varies: sol argileux, cailloux, concretions massives, depots de guano, 
bass ins d'eaux. L'humidite est tres grande; quanta la temperature 
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de I 'air, e lle etait de 20°C et celle de I 'eau de I 9°C. 
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Results of Explorations in The Cave 
Devil's Wheerpools-Yugoslavia 
(Pecina nad vrazjim firovima) 

By Danica Vasileva 
Federal Hydrometeorological Institute, Bircaninova 6, 11000 Belgrade, Yugoslavia 

Chronological Review, Position 
The Cave Over Devil's Wheerpools was discovered in 

July 1987. It is situated north-west, 15km far from the 
Bijelo Polje town (see Figure 1) in the area Pester's 
Plateau. The entrance of the cave is located in the deep 
Oalovica Gorge. 

Figure 1: Posjtion of the Cave over Devils Whcc.rpools 

The only possible approach to the entrance is by foot, 
The main entrance is at 750m.a.s.l. in the inaccessible 
Oalovica Gorge. The large spring Head of Bistrica is 
situated downstream, less than 2km far from the entrance. 
The local inhabitants of the Oalovici, Campari and Balsici 

0 .., 

SACK'S MARINE WAY 

villages used to hide the entrance of the cave as the biggest 
secret from time immemorial, because it served them 
during the war as a refuge. The nearest place to the cave, 
where is possible to come by bus (during summer only), is 
Susica and afterward by all-terrain vehicle to the Oalovica 
village.The name of Devil's Wheerpools originates from a 
few smaller and deeper pots situated in the river Bistrica 
in Oalovica Gorge. 

In August 1988 the explorations of the cave have been 
continued. The total length of 10,800m was obtained. 

Recent Explorations 
During a few last months some new horizons in the 

length of 3,500m have been explored.Now, the total length 
of the cave amounts 14,300m and the precise topographic 
map has been done (see Figure 2). 

The two upper horizons have been explored. The 
lowest one has a permanent groundwater flow which 
drains out toward Oalovica Gorge during the period of 
hydrological minimum. Based on previous results reached 
and according to our estimation the total length of the cave 
could be between 15,000 and 20,000m. The speleologists 
expect to find another exit/entrance in the eastern side of 
the cave. Their expectation may be realised even this 
summer. 

* 
It is impossible to describe the dimension and beauty of 

the cave. The system of canals is complex and looks like a 
labyrinth. Some of the halls and galleries reach the ceiling 
heights of 30m. All kinds of cave ornaments could be 
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Figure 2: Ground plan of the Cave over Devils Whcc.rpools 
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found, such as: stalactites, stalagmites, columns, roses, 
rimstone pools showing the colours on spectrum. One 
stalagmite reaches the hight of 18m. When the cave opens 
the door for the tourist visits it will be a big surprise of 
unexpected beauty along three level horizons, dimension 
of halls and galleries and permanent groundwater flow, 
probably length more than 15,000m. 

Everyone interested in final exploration of this gigantic 
beauty is welcome to join yugoslav speleologists. 

The address is: 

Planinarski savez Beograda 
-Speleolo~ki odsek-
(Caving Club of Mountaineering Association of Belgrade) 
Zmaja od Nocaja 9/IV 
11000 Belgrade, Yugoslavia 
E-mail: CEPBEG@EUNET.YU 
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Caves of Yugoslavia 
by Danica V asileva 

Federal Hydrometeorological Institute, Bircaninova 6, 11000 Belgrade, Yugoslavia 

The karst terrains (limestone-dolomite rocks) cover 
about 20000km2 or 20% of the total area of Yugoslavia. 
More than 2000 of speleology interesting findings have 
been marked on this territory. According to the present 
data there are 25 caves, but only 8 of them fulfil necessary 
conditions for the tourist exploitation. These caves are 
unevenly scattered and located in certain regions. The most 
remarkable concentartion could be found in southwestem, 

Belgrade 

(Uzice), Cave over Devil's Wheerpools (Pester) [western 
part of Yugoslavia], Lipska Cave [southwestren part of 
Yugoslavia]. 

During the last two decades a large step in 
speleological discovering has been done, but due to lack of 
a wide-spread organized action of the society and to 
extremely poor information, this kind of tourism is only of 
local importance. 

D. ~ovac 

( ~ . ~ CIDMAN'$ ABYSS 

Figure 1: Schematic .review of caves position in Yugos/a via 

western and eastern part of Yugoslavia (see Figure 1). 
Among the caves which fulfil necessary conditions for 

tourist visits are Ravnistarka and Ceremosnja (near 
Kucevo, see the map), Rajkova cave (Majdanpek), Resava 
Cave (Despotovac), Zlotske Caves and Bogovinska Cave 
(Bor), Cerjanska Cave (Nis), Vetrena Dupka Cave (Jerma) 
[eastern Yugoslavia], Potpec1ca Cave and Stopica Cave 

Rajko cave is located in the v1c1TUty of the city 
Majdanpek. The Rajko's lost-river flows along its total 
length. The cave is consisted of two completely separated 
caves: the Abyss Cave and the Source Cave. The cave is 
2,304m long, but only the length of 1,410.Sm has been 
prepared for tourist visits. The name of the cave originates 
after a haiduk named Rajko, who lived in the last century. 
He plundered rich men, merchants, stage coaches. The 
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story says that he robbed the immense treasure and hid it in 
the cave. The cave is rich in ornaments. It is 120km far 
from Belgrade-Nis highway and 200km from Belgrade. 
The cave has been opened for tourist visits since 1975. 

Ceremosnja cave lies in the eastern part of Yugoslavia 
in the vicinity of the city Kucevo. It is 75km away from the 
Belgrade-Nis highway and 150km from Belgrade. The 
total length of the cave is 775.5m and the tourist path is 
43 lm long. The cave, ethnopark and arburetum (cave of 
Carpathic plants) make a unique tourist complex. The cave 
has been opened for tourist visits since 1980. 

Resava cave lies in eastern part of Yugoslavia. The 
cave is 52km far from Belgrade-Nis highway and 152km 
from Belgrade. The total length of the cave is 2,850m and 
the tourist path is 800m long. 

Zlotske caves are consisted of two caves: Lazar's and 
Vernjikica Caves. They are located in eastern part of 
Yugoslavia near the city Zlot. The caves are 22km far 
from the city Bor and 240km from Belgrade. The total 
length of Lazar's Cave is 1,592m and the tourist path is 
620.5m long. The total length of Vernjikica Cave is 
1,015m and tourist path is 650m long. The caves have been 
opened for tourist visits since 1959. 

Cerjanska cave is located in southeastern part of 
Yugoslavia. The Main Canal and the Abyss Cave is 
3,360m long and the total length is 4,240m. The 
undreground flow exists in the Main Canal most of the 
yaer. The cave has not yet been prepared for tourist visits. 

Bogovinska cave is located in the eastern part of 
Serbia, 3km far from the road Boljevac-Zlot. It is consisted 
of canals and galleries situated at three levels: the highest 
which is dry, the Main Canal periodically hydrogeological 
active and the lowest one with permanent groundwater 
flow. The Bogovinska Cave has not yet been prepared for 
tourist visits. 

Petnicka cave is located in the village Petnica, near the 
city Valjevo. It is consisted of the Upper Cave which is dry 
and the Lower Cave with permanent groundwater spring. 
In the vicinity of the cave there are: recreation center with 
sports terrains, basins with thermal water and restaurant. 

Potpeclca cave lies in the surrounding of the city Uzice 
(14km) and it is 2.5km far from the magistral road 
Belgrade-Uzice-Adriatic Coast. The total length of the 
cave is 555.5m and the tourist path is 400m long. One of 

the curiosity of the cave is gigantic entrance (dimension 
50xl2m). It is the largest entrance in Yugoslavia. The cave 
has been opened for tourist visits since 1981. 

Stopica cave lies in the vicinity of the city Uzice about 
10km far from the magistral road Belgrade-Uzice-Adriatic 
Coast. The total length of the cave is l ,69 l.5m. It is 
consisted of abysses and springs that Trnavska Stream 
flows through. The cave has not yet been prepared for 
tourist visits. The main attraction is the Canal with 
rimstone pools and the Large Room with rimstone pools. 
the largest and the deepest one (over 7m). 

Cave over Devil's Wheerpools is the most recently 
discovered cave. It lies about 15km southeast from Bijelo 
Polje The cave entrance is accessible by foot only, because 
of the steep and inaccessible Dalovica Gorge. It's difficult 
to describe its beauty and dimension. The cave reaches 
more than 15, 000m of explored canals and is the largest 
one in Yugoslavia. All kinds of cave ornaments can be 
found such as: stalactites, stalagmites, columns, draperies, 
corals, aragonite ornaments, roses, rimstone pools showing 
the colours on spectrum (slides, ground plan). 

Usacka cave's system and Tubica cave lie near the city 
Sjenica (western Yugoslavia). These are two very 
attractive caves originated by the activity of lost-rivers. 
Tubica cave is extraordinar by expanded network of 
narrow canals. It is rich in cave ornaments and consisted 
of three units: Usacka, Ice Cave and Abyss Cave which are 
related. The Tubica cave has favourably distributied canals 
and even 6 exits/entrances which are very attractive. These 
caves have not yet been prepared for tourist visits. 

Marble cave lies near Lipljane, 3km far from the road 
Pristina-Skoplje. It was discovered in 1969 and has ben 
opened for tourist visits since 1976. The total length is 
1,118m and 440m have been prepared for tourist visits. 
The canals and halls are situated at three lavels. 

Lipska cave is situtaed at the southwestern part of 
Yugoslavia, near the city Cetinje. It was discovered by the 
end of the last century. The cave was interesting to the 
tourist even before the Second World War. They visited it 
by using the carbide lamps for illumination. The Lipska 
Cave is very well known by its additional attractions: rich 
in cave ornaments, beautiful Cetinje surrounding and 
historical monument the Njegus Mausoleum. The cave has 
not yet been opened for tourist visits. 
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Some Speleological Activities in Yugoslavia 
by Danica V asileva 

Federal Hydrometeorological Institute, Bircaninova 6, 11000 Belgrade, Yugoslavia 

Background 
There are a lot of pits in the southern part of 

Yugoslavia covered by "holokarst" in the meaning of "full" 
or "complete" karst referred to the limestone terrains where 
all the karst phenomena have been developed. The deepest 
pit in Yugoslavia, called the Pit Vjetrena brda (Windy 
Hills), reaches the depth of 897m. It was discovered in 
1985. The pit Dubok do (Deep Valley) in Njegusi village 
reaches the depth of 620m, the pit Dubasnica (eastern 
Yugoslavia) of 254m, Maksa's pit more than 250m, the pit 
Dvestotka (Two Hundred) and the Meander Pit about 
200m. All the pits, except the Deep Valley and the Pit 
Dubasnica, are located over the Risan's Bay at the locality 
called "the Stone Sea" (see Figure 1). 

Figure 1: Localities of speleological explorations during 
1997 in Yugoslavia 

Current Explorations 
The speleologists of the Caving Club of 

Mountaineering Association of Belgrade (CCAMB) made 
great efforts by the end of the last and during this year to 
continue the explorations at the pit V jetrena brda (Windy 
Hills) . Another 137 meters have been reached. Every next 
descending hid curiosity and uncertainty about unknown 
depths. During the exploration the pit was mapped with a 
lot of necessary parameters such as: depth, width, cracks, 
fissures, crevices, orientation, galleries (if any existed). 
The permanent groundwater stream flows at the bottom of 
the pit. 

In cooperation with speleodivers (Diver's Association 
of Serbia) the speleologists of CCMAB dove 83m deep 
Fountainhead Krupac, located in eastern Yugoslavia. It 
was the deepest diving in Yugoslavia. Comparing to the 
previous deep diving into Spila Risan (Adriatic Coast) at 
the depth of 45m, and more than 300m long, in 
cooperation with French divers (July-August 1996), it 
could be said that this is not a small accomplishment! 

Current speleological explorations are concentrated 
mainly in southwestern part of Yugoslavia. These are: 
Cave over Devil's Wheerpools, the Pit Vjetrena Brda, 
Maganik, Lovcen and Njegusi Mts (pits). The explorations 
of the Cerjanska Cave (long 4,400m) have been continued 
this summer in the eastern part of Yugoslavia (Student 
Speleologic and Alpinistic Club). 

The speleologists of Yugoslavia are very ambitious 
having many plans for the future, before all, to continue 
and to finish the current explorations, to complete the 
mapping and further to start with new one. They did all of 
these explorations volunteering and with great enthusiasm. 
The further speleological activities will be extremely 
dramatic, because the terrains covered by holokarst have 
not been speleological searched after the Second World 
War. The numerous of karst phenomena are hidden in 
these terrains. Everyone interested m expressing 
speleological skills is welcome to join us. 

The addresses are: 
Planinarski savez Beograda 
-speleoloski odsek-
(Caving Club of Mountaineering Association of Belgrade) 
Zmaja od Nocaja 9/IV 
11000 Belgrade, Yugoslavia 
E-mail:CEPBEG@EUNET. YU 

ASAI< 
Student Speleologic and Alpinistic Club 
Studentski trg 16/11 
11000 Belgrade, Yugoslavia 
E-mail:Mihajlo and Milena Mandic,ZIS@BEOTEL.YU 

Speleologic Group of Young Explorers Assosiation 
14000 Valjevo, Yugoslavia 
P.O.Box 118 
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Karst Bio-space: an introduction and description of some of the 
disturbance impacts to invertebrate cavernicoles in Tasmania 

(Australia) 

Arthur Clarke 
( Department of Zoology, University of Tasmania, Sandy Bay, Tasmania 7005 , Australi a) 

Abstract 
Kar t bi o-space is represented as d1e sum-total of the actual or potential habitats and micro-habitats of al l living species in karsl. This 

bio-space can be further described in terms of areal size dimensions as micro-caverns (< I mm), meso-caverns ( I to 15-20 mm) and macro­
caverns (> 1.5-2.0 cm). ln many karsts including the solutional kars t of carbonate rocks, the meso-caverns probably represent the major 
habitat space component for invertebrate caverrucoles in d1e kars t bio-space. Most of the carbonate rock kar ts of Tasman ia (Australia) 
occur in forested karst areas or lie downstream from active ly logged karst catchments. ln many of dlese areas, ground-breaking acti vity 
associated with timber plantatations and timber harvesting has had a significant impact on karst processes impacting on cavernicolous 
invertebrates, particular aquatic species which li ve in the meso-caverns and macro-caverns of the saturated epikarst and endokarst and 
flooded (phreatic) regions. 

Foreword 
The following paper on "karst bio-space" is based on a concept 

introduced in a recently commissioned report and subsequent pa­
pers which detail the impacts to cave fauna in Tasmania (CLARKE, 
1997a; 1997b; 1997c). The initial report was commi ss ioned as one 
of a series of reports fo r the biodi versity component of the environ­
ment and heritage a sessment for the Tasmanian and Common­
wealth governments comprehensive regional a se sment (CRA) 
process for Tasmanian fo rests. ( The CRA process in itself is a pre­
liminary stage in the negotiation of a Regional Forest Agreement 
(RFA) for Tasmania). 

Karst bio-space: an introduction 
"Karst bio- pace" can be defined as the sum-total of the ac tual 

or potential habitat and micro-habitats of all li ving species in karst 
(CLARKE, 1997a; 1997b; 1997c). The bi o-space is composed of 
various units of deri ved "space" within the rock mass: these can be 
described or categorised according to size dimension as micro-cav­
erns, meso-caverns and macro-caverns (HAMILTON-SMITH,pers. 
comm., 1997; HOWARTH & STONE, 1990). The micro-caverns 
have a diameter of less than one millimetre; the meso-caverns range 
in size from 1- 15 mm (perhap up to 20 mm) and cavernous- ized 
spaces or "macro-caverns" which encompass those cav ities with a 
diameter in excess of 15-20 mm ( 1.5-2 cm) and obviously includ­
ing caves: the humanly enterable component of the kars t bio-space. 

ln carbonate rocks. this karst bio-space is composed of the in­
terconnected net work of spaces referred to as cracks, joints, pipes, 
vert ical channels, tubes, voids , horizontal conduits and cavities (i n­
cluding caves), that have fonned as a result of the long-term effect 
of all solution processes in carbonate rock and subsequent geomor­
phic events. At any given time, depending on conditions of recharge 
(water input) and discharge (drainage) , th is honeycombed network 
of spaces or spongework in karst may be air-filled, water-fill ed or 
alternating in between. 

This network of a ir or water filled spaces can be inhabited 
throughout by invertebrate (and vertebrate) fauna and along wi th 
the minute spaces in the interstices of cave sediments and detritus 
can all be collectively termed as the karst bio- pace where aquatic 
and terrestrial species have the potential to move freely and mi ­
grate throughout the bio-space foll owing moisture and nu trient in­
puts. 

The actual or potentially water-filled parts ofdle kar t bio-space 
are commonl y referred to as components of the karst aquife r or 
karst hydrological system. These include the layers of karsti fied 
rock in the unsaturated epikarstic region, the recharge or discharge 
waters of cave streams and the permanently flooded or satu rated 
phreatic zone (FORD & WILLIAMS, 1989; GILLIESON, 1996; 
JENNINGS , 1985). Carbonate rocks such as limestone are depos­
ited in layers or beds; some layers may be more oluble and more 
pern1eable to water than others, causing selective solution devel­
opment of cav ities or permitting bodies of water to be "perched" 
one above another. Thi s has important implications fo r caverni­
colou fauna particularly during periods of recharge, pennitting 
greater mobi lity of aquatic species through the bio-space, and also 
" trapping" terrestrial species that may be forced into the unsatur­
ated cav ities of the epikarst region till recharge waters subside. 
During periods of signifi cant recharge, dra inage water from 
swallets or surface seepage can feed separate hydrological systems 
and emerge at di ffe rent efflu xes or springs (INGLE-SMITH, 1974) 
providing an explanation fo r the fact that the ame aquatic spec ies 
may be present in adjoining hydrological systems within one karst 
area. 

Bio logists cannot effectively study d1e faunal component of 
micro-caverns and meso-caverns and hence our know ledge of cav­
ern icolous invertebrates is limited to those caves that are acces­
sible. It has been estimated that fo r most karst areas of the world, 
only I 0% of all caves have surface openings or connections en­
abling underground exploration and biological study (CU RL, 1958). 
The record of collections of invertebrate fa una from caves only 
represents a small proportion of the fauna in the total biospace of 
any given karst area with potentially many more species to be found, 
particul arly in the small meso-cavern spaces of the epikarstic or 
groundwater (phreatic) zones which are not accessible. 

The visible karst bio-space of caves includes all the visually 
more obvious micro-habi tats fo r terrestrial species in macro-cav­
erns (or caves) such as the exposed surfaces or small pores and 
cracks in cave walls, cave ceil ing and other rock surfaces . How­
ever, even in large cave , there are many other le s obvious habi­
tats fo r invertebrate fauna. The minuscule interstiti al spaces be­
tween dirt particles, sand grains, gravels, small stones or organic 
materi al deposited by fl oodwaters on cave floor substra te can be 
termed as micro-caverns and tiny meso-caverns. These are all po-
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tentially habitat niches for invertebrate cavernicoles, a long with 
the larger voids between rock fragments or the boulders in a rock 

fall chamber. Similarly the water-fi lled interstitia of bedload sand 
or gravel or streamside depo its maybe habitat niches fo r aquatic 

fauna, e.g. the tiny bathynell acean syncarid from aturated stream­
side ands in Western Grand Fi ssure of Exit Cave in the Ida Bay 

kar t of southern Ta mania (CLARKE, 1997a; 1997b). Underside 
o f loose cobble in a streambed may be the habitat for aquatic lar­
vae or the feeding site of crangonyctoid am phi pod and anaspidean 
syncarids, while the sides o f more firml y wedged or "cemented" 

cobbles in a stream way or the silty organic substrate of the stre­
ambed could be occupied by mall aquatic snails such as the minute 
1-2 mm long hydrobiid ga tropods. 

The formation of karst bio-space in carbo­
nate rocks of Tasmania 

ln carbonate rocks, the karst bio-space is initially formed by 
olution proces e , plus the subsequent geomorphic acts o f corro­
ion, erosion, deposition of sediment and collap e of weakened rock 

strata that in total are described as the process of karstification. 1n 
Ta mani an karst , o lution water is generally acidic and has three 

origins: firstly, carbonic ac id derived from hydration of atmospheric 
carbon diox ide (CO), plus the CO

2 
produced by biological pro­

cesses in soils (FORD & WILLIAMS , 1989; 1996; JENNI GS, 
1985), econdly, the humic and fulvic ac id produced by rotting 

vegetation in soil and leaf litte r (FORD & WILLIAMS , 1989) and 
thirdly, the sulphuric ac id derived from the weathering of pyritic 
limes to nes, inte rbedded sha les and min era li sed pa laeoka r t 
(CLARKE, I 993; 1995 ; HOUSH OLD, 1995; JAMES , 199 1; 
JENNINGS , l 985; OSBORNE, I 995). Where rainwater seepage 
is prevalent in fo rested karst areas, the concentration of carbonic 
ac id is considerably enhanced as water subsequently seeps through 
the mulch and humus layers o f soils absorbs additional carbon from 
the fo re t o r other vegetation cover. Due to the important role played 
by decay ing leaf litte r and o il humus content in promoting solu­
tion, it is imperati ve that soil s overlying limestone are not disturbed 

(CLARKE, 1997a; 1997c: GILLIESON, 1996; HARDI G & 
FORD, 1993; JE INGS, 1985; LEWIS , 1996). 

Invertebrate cavernicoles in Tasmanian 
karsts 

The in vertebrate faun a o f caves, commonly re ferred to a 
cavernicoles, can be imply de fined as any (i nvertebrate) animal 
living in a cave (EBERHARD er al., 199 1). These cover a wide 
range o f in vertebrate taxa with vary iJ1g degrees o f dependence on 
the subterranean habitat, ranging from those obligate species to­
ta lly dependent on caves to opportunistic or acc idental species that 
fo llow streamway into cave , or are washed in/ fall in , or s imply 
carried in by air currents. Collection records indicate that the ma­

jority o f the acc idental species found in Tasmanian tream caves 
are !ly ing insect e.g. Plecoptera (stone flies), Trichoptera (caddi 
flie ), Ephemeroptera (mayflie ), Odonata (dragonflies), Dipteran 
mycetophilids (glow-wonn ), chironomids (midges), tipulids (crane 
!lies). tri chocerid (winter c rane fli es), culic ids (mosquitoes), 
ciarid (fungu fli e ), and phorids (hunchback fl ies) (CLARKE, 

1997a; 1997b). 
Animals that can only li ve in caves and nowhere e lse are some­

times re ferred to as obligate , becau e they are ·•cave- limited". to­
ta lly dependent on the cave habitat and therefore obliged to li ve in 
that subterranean environment. Obligate species are usually con­

fined to the dark zone of caves, formerly known as the trog lic zone 

(RICHARDS , l 962) and sometimes described as the deep cave 

zone (EBERHARD er al. 199 1; EBERHARD. 1992c) - often lo­
cated in the inner or deeper parts of a cave, away fro m external 

influences, and normally considered to be a very table, but humid 
environment with naturally low nutrient input. In this stable envi­
ronment , there is a reduced seasonal de finiti on of reproducti ve 
events, which are usually more related to micro-climate conditions 

within a particul ar habitat (DORAN, 199 1 ). Many of the obligate 
cavernicoles are cryptic (or secretive) by nature, or by virtue of 

the ir pre ferred micro-habitat (as narrow wall crevices or the inter­

stitial spaces in soil and stream ide depo it ) or due to their very 
small s ize (often <5 mm) and may e lude even the best of cave­
biologist s leuth ! 

Collection records and cave fa una report indicate that popula­
tion numbers are variable. When devoid of di sturbance impact , 
some aquatic species appear to be abundant throughout a given 
hydrological y tern , whereas some terrestrial species appear to have 
a very restricted distribution and are rare ly een by speleolog ists. 
In Tasmania, the blind carabid beetJe Goederrechus mendumae i 
only known from a small section ofkarst bio- pace in the Exit Cave 
sys tem of the Ida Bay karst. When first discovered by cave biolo­
gists in the north western extremity o f Exit Cave during early March 
1969, G . mendumae was only known from two female specimens 
found in one small passage section ; subsequent collections in late 
March and May ( 1969) from the same area yielded two males and 

two more female . Approximately twenty specimens were collected 
in December 1974 by a visiting Japane e entomolog i t (SHU -
ICHI, pers. comm., 1997), but since then the bee tle has only been 
reported from a sing le pecimen collected by the writer in March 
1989 from Thun Junction (IB-020), an adjoining vertical cave sys­
tem connecting direc tly with Exit Cave near s ite of the earlier col­
lection. 

Some aquatic pecie may have relatively large populations with 
a wide geographic di spersal range due to enhanced mobility in 
aquatic mediums and may be found in several cave systems within 
any g iven hydrolog ical prov ince. However, some aquatic species 
with abundant populations have low di per al power as exempli ­
fi ed by the minute hydrobiid ga tropods: aquatic snail which are 
known to often only live in small bodies of water (EBERHARD, 
1992a). Hydrobiids have been recorded from single caves or cave 
systems in Tasmania (PONDER, 1992), and in cave ystems of the 
Ida Bay and Precipitou Bluff karsts, there are everal populations 
of different spec ies living sympatrically in the same cave stream 
(CLARKE, 1990c; 1997b; EBERHARD, 1992b: 1995). ln caves 
where the dominant hydrological regime is seepage or percolation 
water, rather than throughflow water, aquatic pecies appear to be 
less abundant, e.g. the small population o f trog lobitic (obligate) 
heterid isopod in A.F. (IB- 110) at Ida Bay (CLARKE, 1989a; 
1990c). 

The species diversity (richness) of cave communities includes 
the total range of species in a ll cave zones and a ll micro-habitats. 
Some cave communities include di verse assemblages with many 
obligate cave species, whereas some cave communitie are pre­
dominantly composed of accidental species, main ly terrestri al spe­
cies. Examples of specie di versity or species richness and the vari­
able numbers of aquatic and terre tri al pecies within cave com­
munities of Ta manian cave are given in Table I. 

Invertebrate species in Tasmanian cave communitie live in a 
predominantly (and naturally) low level nutrient environment de­
pendent on natural organic input from the urface systems and nu­
trient recycling wi thin the respective cave eco y tern . Most cave 
ecosystems are very frag ile and eas ily susceptible to disturbance 
from both surface impact o r "within" cave v i ito r im pact 
(CLARKE 1989b; 1997b; 1997c). Fundamental to Lhe viabil iLy of 

these cave communities is the stability o f a moisture regime: either 
a constant supply of '·clean' unpo lluted stream water with natural 

nutrient inpul and/or percolation (seepage) waters which maintai n 
natu ra l cave air humidi ty in a stable environment with low evapo­
transpiration rates. Some o f the Tasmani an cave invertebrates are 
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Cave number Cave name 
Occurrence 

Aquatic Species Terrestrial spp. 
records 

BH-008 Main Drain 38 4 25 

BH-203 Thylacine Lair 110 7 8 1 

CP-006 APPM Cave 11 0 11 

CP-037 Philrod Cave 28 5 17 

E-20 1 Sherrills Cave 47 0 32 

F-034 Kutikina Cave 76 6 43 

FG-201 Flowery Gully Cave 62 I 45 

G-X3 Rum Pot 26 2 17 

GP-001 Gunns Plains Cave 77 9 42 

H -2 14 King George V Cave 124 5 30 

IB-010 M ystery C reek Cave 104 5 45 

IB-014 Exi t Cave 154 10 50 

fB-110 Arthurs Folly 64 14 24 

JF-004 Khazad Dum 51 6 33 

JF-006 Cashi on Creek Cave 72 0 25 

JF-036 Growling Swallet 49 4 23 

L-004 Mostyn Hardy Cave 87 13 45 

MC-001 Kubla Khan 63 5 54 

MC-032 Baldocks Cave 46 I 17 

MC-052 Scotts Cave 47 3 19 

L -003 Spider Den 71 I 45 

PB-001 Damper Cave 73 7 32 

PB-004 Cueva Blanca 43 5 23 

PB-006 Bauhaus 67 3 32 

R-202 Glue Passage Cave 3 1 3 20 

VF-X2 Sali sbury River Cave 33 3 22 

WE-XI Campers Cavern 30 0 
25 

Table I: A list of27 selected caves from karst areas in Tasmania (shown in Figure I). These caves comprise the 
majority of Tasmanian cave fauna occurrence records and the list indicates respective numbers of aquatic and 
terrestrial species based on published and unpublished records in Clarke (1987; 1989c; 1990b) and Eberhard (1992c) 
and the RFA Cave Fauna database (Clarke 1997a). 

a lso important as species in te rm s of evo lutionary biology 
(CLARKE, I 997a; 1997b; EBERHARD et al. , 1991). Separated 
from their surface ancestors, many of the cavern icolous inverte­
brates in karst areas of Tasmania inc lude phylogenetically or 
distributionally isolated relicts which have evolved in subterranean 
environments over a considerable period of time, possibly dating 
back to a geomorphic era in the ubterranean biospace before the 
development of the caves they now live in (HOLSINGER, 1988). 
Due to separation of karst areas or contiguous cave (drainage) ys­
tems within a karst area, genetic isolation ha occurred and specia­
tion of cavernicolous faunas indicate high levels of endemicity 
and most of these obligate spec ies can be considered as rare and 

threatened species (CLA RKE, 1997a; 1997b), though actu al 

categorisation to a conservation status may depend on habitat threats 

or di turbances to the karst bio- pace. 

Surface impacts to invertebrate cavernico­
les in the forested karst of Tasmania 

Forest practices commonly include ground breaking activity 
such as road making, developing sn igging tracks or dragging logs. 
Ground-breaking activities also include quarrying of stone for road 
emplacement or fill for low-lying areas or as road gravels; timber 
harvest ing itself including tree-falling, c learing, wi ndrowing and 
burning plus the subsequent development and maintenance of tim­
ber plantations. Most of these forestry practices wi ll lead to s ignifi­
cant impacts on cavernicolous faunas, particularly direct effects on 
aquatic invertebrates and indirect effects on terres trial species ei­
ther in karst areas underneath forest ac tivity or kar t downstream 

from catchments that are being worked. The cave fau na of the epi­
karstic and endo-karstic portions of the karst biospace wi ll be di­

rectly impacted by surface disturbances in karst (CLARKE, 1997b), 
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particularly ground breaking activity and destruction of surface lit­
ter or mulch by forestry practices including fire (HOLLAND, I 994). 

Soil mantles on carbonate rock are generally thin , c layey re­
sidual soil (GILLlESO , 1996; JEN INGS. 1985: KIERNA , 
1988) wi th even thinner mantles where limestone purity is higher 
(LEWIS, 1996). The soils over carbonate rock in karst areas have 
been likened to being on a s ieve, because surface waters that drain 
into the immediate underlying epikarst (see below) can carry soil 
particles and grits directly into the karst hydrologic system (LEWlS, 
1996). Solutional kar t proce es may also be impeded by block­
ages in solution-widened cracks or fissures in the bedrock due to 
mobilisation of clay and grits from disturbed soil profiles. ln in-
tance where karst slopes have been reduced to bare rock surfaces 

Figure 1: Map of Tasmania 
showing locations of 50 
carbonate rock karst areas in 
forested regions; these karst 
areas include all the caves 
with recorded occurrence 
records for in vertebrate 
species (see Clarke 1997a; 
1997b). 
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due to so il loss from logging and burning, trees are not likely to 
grow again until the litter and moss ba e ha become re-estab lished, 
a proce s which cou ld take several centuries to occur. In areas pre­
viously covered by glacia l till s, e.g. on the now steep bare rock 
slopes of logged and burnt limestone urface on Vancouver Island 
in Canada, the forest may not return until· • .... the next glacier have 
deposited a new layer of till. ... " (HARDrNG & FORD, 1993). 

Ground breaking acti vi ty in karst catchments usuall y leads to 
an increase of ediment influx into streams and forest removal or 
changed vegetation regimes in the catchment which lead to altered 
tream now condi tion . Flooding in trean1 caves often occurs a a 

result of the increased water yield fo llowing forest removal. 
Aquatic cavernicoles in hypogean (underground) habitats of 

kar t areas will be threatened by the same impacts that affect aquatic 
specie in epigean ( urface) habitats. The effects on cave fauna 
wi ll be more marked becau e of the limited mobility of some spe­
cie to avoid impacts (e.g. the minute hydrobiid gastropods) or the 
narrow habitat range due to restricted hydrological system limits 
imposed by the indi vidual subterranean karst, together with the 
natura lly low nutrient input levels. Turbid floodwaters have been 
ob erved emerging from cave effluxe in the Gunn Plains kar t in 
northern Ta mania and in the Weld River karst of southern Tasma­
nia (CLARKE, 1997a; 1997c). Both these karsts are si tuated down­
stream from logging operations in forested catchments. Some of 
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the stream caves in the Gunns Plains kar t area contain very few 
aquatic species and during a recent visit in late December 1996, the 
writer noted that the terrestrial species component of cave commu­
nities in these sites at Gunns Plains appear to be mainly limited to 
epigean accidental pecies and trogloxene . Simi lar impact have 
been reported in sections of the Mole Creek karst as a result of 
poor management in fo rested areas, particularly on pri vate land­
holdings (KIER A . 1984: 1988). 

Terrestrial cavernicole in hypogean habitat ofkarst area will 
be directly and indirectly impacted by effects on aquatic species 
and alterations to stream hydrology which promote sed iment depo-
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si tion, affect moisture input levels or interfere with natural air cur­

rent movements. Terrestrial cave faunas will also be directly im­

pacted by disturbances to the epigean karst surface which will 
modify bio-space humidities due to reduced percolation tlow or 

introduce toxic pollutants (including sedimentation) and simi larly 
modify other natural meteorological conditions related to air vol­

umes and air flow (CLARKE 1997a; 1997c). 

In southern Tasmania, limestone quarrying has severely im­
pacted the invertebrate fauna of two cave systems which have re­

lated hydrological drainage during periods of high recharge: Exit 
Cave and Bradley-Chesterman Cave (CLARKE 1989b ; 
EBERHARD, 1992b; HOUSHOLD, 1995). 
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Abstract 
Only 23 cave have been tudied from Campeche State in the pa t. The fauna cited a tTOglobites from those caves are arthropod . 

mainly of big ize a the I opoda, Amphipoda, Decapoda, Scorpions, Araneae and Orthoptera. Recently, for making an evaluation of the 
cave fauna from Campeche and compare it with that from Yucatan State (Palacio -Vargas, I 993, 1995; Zeppelini Filho et al., 1995), we 
have done four expeditions to their cave , two on 1996 (October and December) and two on 1997 (March and May). Several caves were 
explored. the most important for their dimensions, formation and fauna are Xtancumbilxunaan and Actun-Kin. In all the caves we have 
collected samples of soil, guano and detritus. The temperature of the caves are from 20 to 25 degree Celsius. We have focus our attention 
mainly in the microarthropods and have found more than one hundred different species. The mo t interesting records are of Pauropod , 
Diplopods, many mites of Cryptostigmata. and Mesostimata Orders. and new species of Collembola (lnsecta). Maps of the most important 
caves. as well as a Ii t of mo t interesting arthropods are presented. 

Introduction 
The Penin ula of Yucatan is known becau e the big amount of 

caves it has. Mo t of them are rather superficial , not very deep. 
Deepest cave in the area is Actun Chulul , with about 130 m (Araujo 
et al .. 1994), before it was Xtancumbilxunaan from Carnpeche State 
(90 m deep). Some of the cave system can be everal kilometer 
long, and many of them combi ne several environment , aquatic 
and terrestrial wi th in teresting and different biotopes, depending 
on biotic and geological facts. The main geologic Lructures from 
thi Peninsula are hown in figure I , the kind of roes, sediment 
and geological times are shown in Fig. 2. 

The first most important work on the Collembola (Hexapoda) 
from the region was done by Mill ( 1938) who described several 
pecie and recorded some other. Some of the first mites from 

Yucatan cave were described by Wharton ( 1938). First compila­
tions about the cave fauna from the Peninsula were done by Pearse 
( 1936. 1945). All the information about the Bio peleology of 
Yucatan Pen in ul a was compiled by Reddell ( 1971 , 1981 ), and re­
cently few works have been publi hed, and they deal mainly with 
microarthropods (Palacios-Vargas, et al. , 1985; Palacios-Vargas & 
Gomez. 1994). From Campeche State o nl y the cave 
Xtancumbilxunaan was once previou ly explored and it fauna stud­
ied by the senior author in 1991 (Palacio -Vargas, 1993). 

The present contribution was to make a real knowledge of the 
fauna from caves of Campeche. one of the three states of Yucatan 
Peninsula Further studies of cave from Quintana Roo will allow 
us to compare the fauna from the whole Penin ula. 

Materials and methods 
Four expeditions were done to Campeche State to collect cave 

fauna. ln order to avoid perturbation, bat were not studied. Two 
expeditions were on 1996 (October and December) and two in 1997 
(March and May). Five caves were studied: Actun Guachapil 
(=Huachapil) in figure 3, Cueva de los Tucanes, Xtancumbilxunaan 
(fi g . 4), Actun Kin (fig.5) and cenote Chonhua . Only from three 
of then the topography was done and is included here. The effort of 
collecting for each cave wa different, Xtancumbilxunaan was col­
lected at the four expedi tion , Actun Kin twice and the other three 

only once. 

Samples of soil, debris and guano were taken in all the caves 
and were proceeded in Berlese funnel s, fir t without any ource of 
heal and after with heat till its total dryness. Also manual collec­
tions were done for specimens of big size. Small arthropods as 
Protura, Diplura, Collembola, Acari and other were mounted in 
lide for it morphological study and identification under micro­
cope. 

Results 
A total of 114 different taxa were collected (Table I), few of 

them were identified to species level, due to the lack of literature 
and recent taxonomical revision of the genera living in caves. From 

Fig. I : Main geological structures of Yucatan Peninsula 
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them it is the fir t time that ome groups have been cited from 
caves. Three new pecies of Collembola and seven of mites were 

discovered and will be described. 

Discussion and conclusions 
A total of I 14 species were recorded from the e, about I O are 

new species to science. The cave with more diversity was Actun 
Kin (53 species), and after Xtancumbilxunaan (51 ), Guachapil (4 1 ), 
Chonhuas (20) and Tucanes ( 11 ). It seems that the most interesting 
because there are still several new species of Col lembol a, (from 
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the genera Pse 11dosi11ella, Arrhopa lites and Mega lothorax) is 
Xtancumbilxunaan cave. Also many mites were found, but sti ll more 
taxonomical studies are needed to have a complete faunistic list of 

this group. 
After our study. in the caves explored there are represented four 

Arachnida orders with only six species. Among Acarida orders. 
Me otigmata had 24 spec ie . The most widely repre ented fami ­
lies were Lae lapidae (Cosmolae /aps), Rhodacaridae, Asc idae, 

Polyaspididae, and Uropodidae. From the order Prostigmata there 
were identified 24 species from eleven families. Most abundant 

and be tte r represented in a ll the cave are Trombi d iidae and 
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C unax idae. Amo ng a tota l o f 72 spec ie of mites, from the 
Crypto tigmata there were sorted 24 species from 2 1 families. There 
are several Crustacea, but most frequent are lsopoda. Interesting 
records were those of some Protura and Diplura, but few species. 
The Collembo la i represented by 25 species from eleven famili es. 
The Pterygota group were not tudied in detail. 

A brie f comparison with the cave fauna from Yucatan State 
how the fo llowing results. This is the first time that Palpigradi 

are c ited from Campeche. Other arachnids as Pseudoscorpions, 
Amblypygi and Schizomida are common in both states, but in 
Campeche we did not fi nd Opilionids. 

Mites in caves from both tates are: Laelapidae (Cosmolaelaps), 
Zerconidae, Ascidae, Dithinozerconidae and Uropodidae, sharing 
severa l genera. ew fo r the reg ion a re Podoc inids fo und in 
Campeche caves. The Cunaxidae and Rhagidi idae seem to be much 
more diverse at the caves here studied, with everal new specie 
that show interes ting adaptations to cave life (troglomorphisms) 
Scutacarids, Tombiculids and Trombidids are common in the guano 
of the caves from both state . The Crypto tigmata shared were: 
Aphe laca rid ae, Pa rh y poc hth o nid ae, Hy po chth o niid ae , 
Sphaeroc htho nidae, Phthi racaridae, Lohmanniidae, Nothridae, 
Hermannie llidae and Galumnidae. 

Pauropds and Symphyla represent new record fo r the caves of 
Campeche as well a the Proturans and Diplurans. Campeche and 
Yucatan State share many spec ies o f Colle mbol a as Xenylla 
yuca1ana, Tullbergia gr. col/is, Folsomina onychiurina, lso10miel/a 

minor, Me tasinel/a Ja lc ife r , Trogolaphysa sp., Cyp hoderus 
i1111omi11a1Us and Nee/ides murinus. But al o new pecie from the 
genera Pseudosinella, Arrhopalites and Mega/01horax were found . 
Several new taxa for the state and the Peninsula were also recorded. 
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Table 1. Comparative faunistic list of five caves f rom Campeche 

I= Actun Guachapil; 4 = Actun Kin ; 
2 = Cueva Los Tucanes; 5 = Cueva-Cenote Chunhuas 
3 = Xtacumbilxunaan; 

TAXA 2 3 4 5 TAXA 2 3 4 5 

ANNELIDA X Ereynetidae 
ARTHROPODA Ereyne1es sp. X 

CHELICERATA Tydeidae X 
ARACHNIDA Bdellidae X 

Palpigradi Cyra magda/enae X 
Koenenidae Spinibdella depressa X 

Eukoenenia sp. X X Cunaxidae 
Pseudoscorpionida Dac1yloscirus sp. X X X 

Chemetidae Siruta sp. X 
Allochernes p. X X X Cunaxa p. X X 
Tejachemes sp. X Cunaxoides sp. X X X 

Amblypygi Neocunaxoides sp. X X 
Paraphrynus sp. X Pseudobonzia sp. X 

Schizomida Scutacaridae X 
Schizomus sp. X Tarsocheylidae X 

Aranea X X X Tarsocheylus sp. X 
ACARIDA Trombiculidae X 

Mesostigmata Trombidiidae X X X 
Para itidae Trombicula p. X 

Parasi1us sp. X Cryptostigmata 
Rhodacaridae X X X Aphelacaridae 
Rhodacarus sp. X Aphe/acarus sp. X 
Rhodacarellus sp. X X Ctenacarus sp. X 

Ascidae X X X Parhypochthoniidae 
Antennoseius sp. X Parhypochthonius sp. X 
Asca sp. X Hypochthoniidae 

Podocinidae Eohypochrhonius sp. X 
Podocinum sp. X Brachychthoniidae X 

Zerconidae Eobrachychlhonius sp. X 
Microzercon sp. X Cosmochthoniidae X 

Phytoseiidae Sphaerochthoni idae 
Amblyseius p. X Sphaerochlhonius sp. X X 

Eviphididae Phthiracarida 
Alliphis sp. X X Hoplophorella sp. X 

Macrochelidae X Euphthiracaridae 
Pachylaelapidae Rhyso1ritia sp. X 

Zygoseius sp. X Epilohmannidae 
Laelapidae Epilohmannia p. X 

Cosmo/ae/aps sp. X X X X Lohmannidae 
Geolaelaps sp. X Torpacarus p. X 
O/eolae/aps sp. X Lohmannia sp. X 

Polya pididae othridae 
Polyaspis p. X X X No1hrus sp. X 

Dithinozerconidae X X X Trhypochthoni idae X 
Uropodidae Malaconothridae 

Discourel/a sp. X Ma/aconothrus sp. X X 
Dinychus sp. X X Trima/aconolhrus sp. X 
Me1agynella sp. X Hermanniellidae 
Nen1eria sp. X X X Sacculobales sp. X 
Urodiaspis sp. Carabodidae X 

Astigmata Oppidae 
Acaridae X X X Mulrioppia sp. X 

Prostigmata Thyrisomidae X 
Bimichaelidae Scutobelbidae X 

Bimichaelia sp. X X Oribatulidae 
Eupodidae X X Sche/oriba1es sp. X X 
Rhagidiidae Haplozetidae X 

Foveacheles sp. X Galumnidae X X 

Robusrocheles hi/Ii X MANDIBULATA 
Poecilophysis weyerensis X X CRUSTACEA 
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TAXA 2 3 4 5 TAXA 2 3 4 5 

Isopoda Jsotomodes ea. a/exius X 
Annadillidae X Folsomina onychiurina X X X X 

DIPLOPODA Jsotoma sp. X 
Julidae X lsotomiel/a minor X X X 

PAUROPODA Entomobryidae 
Pauropodidae Pse11dosinella vera X 

Pa11ropus sp. X Pseudosinel/a sp. nov.l X X X 
SYMPHYLA Pse11dosinella sp. nov.2 X 

Seolopendrellidae M etasinel/a fa/cifera X X X 
Scolopendrel/opsis ea. s11b1111da X Paronellidae 

HEXAPODA Parone/Ja sp. X 
PROTURA Trogolaphysa sp. X X X 

Eo entomjdae Cyphoderidae 
Eosentomon p. X Cyphoderus innominatus X 

Aeerentomidae X Neelidae 
DLPLURA Nee/ides 11111ri1111s X 

Projapygidae X N. min11111s X 
Campodeidae Megalothorax minimus X X X 

Campodea sp. X Megalothorax p. nov. X 
COLLEMBOLA Arrhopalitidae 

H ypogastruridae Arrhopalires ea. christianseni X 
Xenylla yucatana X X Collophora sp. X 

Neanuridae Katiannidae 
Paranura colorata X Sminth11rin11s sp. X 

Braehystomellidae PTERYGOTA 
Brachystomella sp. X ORTHOPTERA X 

Onyehiuridae PSOCOPTERA X 
Mesaphorura qr. iowensis X HEMIPTERA X X 
M. gr. granu/ara X HOMOPTERA X 
Tullbergia gr. col/is X COLEOPTERA X X X X X 

lsotomidae LEPIDOPTERA X X X 
Proisotoma centralis X X DIPTERA X X 
Fo/somides parvulus X 
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Liste Schweizer Hohlenspinnen 

Andreas Rohner, Lindenweg 3b, CH 5605 Dottikon 

Abstract 
Bio peleological inve Ligations of spiders in Switzerland have been modest. As a rule, all ki nd of an imal have been collected in caves 

lO be determined later by ome specialist . Mo t often, however, these animals are kept in collections but are till waiting fo r a scienti fic 
evaluation. 

Thi report attempts to list a ll Swiss cave spiders which have been descri bed so far, and to add the results of my own collecting of cave 
piders over the pa t three years. 

Kurzfassung 
Dieser Text in fo rmiert Uber die bi s heute nachgewiesenen Spinnenfunde aus Schweizer Hohlen. Als Hauptquelle fiir die Nachwei e vor 

1966 diente STRTNATI 1966. In diesem Buch wurden siimtliche in Hohlen nachgewiesenen Tierarten au fge listet. eue, e igene Daten 
tan1men au Sammlungen, die ich mit Hil fe einiger Hohlenfor cher anlegen konnte. In di ver en Periodika wurde zudem nach Bemerkun­

gen Uber Spinnenbeobachtungen gesucht. Zu 99% wird dabei die Herbstspinne Meta menardi angegeben - sicherlich die auffallendste 
Er cheinung in engen Hohlen. 

In der Artenl isten werden nur die eunachweise mit deren Fundorten angegeben. 

Schweizer Hohlenspinnen 
Die Spinnendaten stammen aus einem Zeitraum von etwas mehr 

als I00Jahren. Daten von 16Autoren wurden bere its bei STRINATl 
( 1966) ausfiih rlich erortert und werden hier nicht im Einzelnen 
aufgefii hrt. Erstnachweise von in Hohlen gefangenen Spinnen wer­
den mit e inem * spezieU gekennzeichnet und deren Fundort und 
Funddaten werden angegeben. 

ln gesamt liegen von 336 Hohlen Oaten Uber Spinnen vor 
(Tafel I), dabei wurden 5 1 Arten nachgewiesen (Stand Dezember 
1996). Ein Gro teil der Belegtiere ist im Naturhistorischen Muse­
um Genf deponiert. weitere Tiere liegen in meiner Hohlenspinnen­
Sammlung. Exemp lare se ltene r Arlen, wie z. B. Po rrhomma 
rosenhaueri , wurden dem Naturhistori chen Museum Basel Uber­
lassen. 

Dass Spi nnen auch auf d ie amen gebung von Hohlen Einflu s 
haben. zeigt ein Au zug aus dem Zentralarchiv der SG H, worin 7 

Nachgewiesene Spinnenfamilien 

Tehridiidae 

Pholcidae 

Onopidae 

4 

0 50 100 150 200 250 

Diagramm 1 : Hiiufigkeit der eirzzelnen. Spirznenfamilien 

Hohlen die Bezeichnung Spinne/Araignee besitzen (BITfERLI 
mUndl. Mitte ilg.) 

Spinnenfamilien 
lnsgesamt wurden e lf verschiedene Spinnenfamil ien in Hoh­

len nachgewiesen (Diagramm I). Am hiiufigs ten vertreten sind die 
Tetrag nathidae gefolgt von den Linyphii dae, es tic idae und 
Agelenidae. Alie Arten aus anderen Familien wurden nur durch 
einzelne Funden be legt und sind eher zu fallige Giiste in Hohlen. 
Eine Ausnahme sind die Pholcidae, welche aber nur in der SUd­
schweiz in Hohlen vertreten sind . 

Mit 26 Arlnachweisen stellen d ie Linyphiidae die artenreichste 
Familie in Hohlen dar; allerdings sind nur wenigeArten echte Hoh­
lenbewohner (troglobiont). 

Tetragnathidae 
Die auffa ll igste und hiiufigs te Hohlenspinnenart Uberhaupt i t 

Meta menardi . (Tafel 2). Gefolgt wird sie von der etwa kleineren 
Art Mete lli na mer ianae (Ta fe l 3). Insgesam t w urden vier 
Tetragnathidae Arten nachgewiesen: 

Hoh/en mit Spinnenfunde 

Tafel 1 : Gesammiibersicht der besuchten Hiihlen 
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Meta menarcli 
Metel/ina merianae 
Meta bourneti 
Metellina mengei 

Nachweise 
180 
45 

In 33 Hohlen wurde Meta menarcli und Metellina merianae 
gemeinsam gefunden. In welchem Masse sie sich konkurrenzieren 
i I nicht bekannt. Metellina merianae ist aber vie! hiiufi ger 
ausserhalb von Hohlen zu finden als Meta menarcli. Meta bourneti , 
die grosste Schweizer Hohlenspinne, wurde bislang nur in e iner 
Tessiner Hohle gefunden. Sie kommt ansonsten im mediterranen 
Raum vor. 

Linyphiidae 
Die Linyphiidae ist die artenreichste Schweizer Spinnenfamilie. 

In unseren Hohlen kommen sechsundzwanzig Arten vor. Allerdings 
sind die ei nzelnen Arlen nur in wenigen Hohlen gefunden worden. 
Die mei ten gefangenen Indi v idue n stammen vo n der Art 
Lepthyphantes pa/lie/us (9 Nachweise) (Tafel 4), gefo lgt von 
Porrhomma convexum (6 Nachweise). Viele Arten wurden nur mit 
einem lndividuum belegt. Folgende Arten wurden gefangen: 

Nachweise 
Bathyphames similis * 3 
Staubliloch, Melchsee-Frutt Kerns OW, 
Alter Bierlagerstollen, Pfaffi kon ZH, 
Se ichbergloch, Wildhaus SG, 
Centromerus sel/arius 
Erigone clentipalpis * 
Alpeelhohle. Sennwald SG, 
Labul/a thoracica 
Lepthyphantes a/acris * 
Koni g Ludwig Schacht, Schwende Al, 
Lepthypha111es expunctus * I 
FurgglenhohJe, RUte Al, 
Lepthyphantes jlal'ipes I 

Lepthyphantes /eprosus 3 
Lepthyphantes monachus * 
Altwasser R7/039, RUte Al, 
Lepthypha111es obscurus I 
Lepthyphantes pa/lie/us 9 
Lepthypha111es tenebricola 
Lepthyphantes variabilis * 
Chalbererhoh le I, Schwende Al, 
Lepthyphantes :immermanni *3 
Gartenalphohle, Schwende AL 
Konig Ludwig Schacht, Schwende AT, 
Alpeelhohle, Sennwald SG, 
Micrargus herbigraclus 5 
Microneta viaria 
Porrhomma campbelli 
Porrhomma convexum 

I 
6 

Porrhomma microphtalmum 2 
Porrhomma pygmaeum 2 
Porrhomma rosenhaueri 2 
Tapinopa /ongiclens * 2 

12. 02. 1995 
27. 01. 1994 
14. JO. 1995 

11. 07. 1995 

09. JO. 1995 

23. 07. 1994 

24. 07. 1994 

09.10.1994 

15.08.1994 
09. 10. 1995 
l 1.07. 1995 

Kle inhohle beim SchiJtloch, MuotathaJ SZ, 06. 09. 1996 
Troglohyphantes /ucifugus 2 
Troglohyphantes sorclellii 
Walckenaeria obtusa 
Die interessanteste Artist Porrhomma rosenhaueri, welche erst 

zweima l in der Schweiz nac hgew iese n w urde. Porrhomma 
rosenhaueri ist die einzige Hohlenspinnenart mit stark reduzierten 

Augen. Sie g ilt aJs echter Hohlenbewohner (Troglobiont). 
Der Grund fUr die seltenen Beobachtungen von Linyphiidae 

liegt in ihrer geringen Grosse und ihrer versteckten Lebensweise. 

Meta menardi 

Tafel 2: Hoh/en mit Meta menardi 

Metellina meriane 

Tafel 3: Hohlen mit Metellina merianae 

Lepthyphantes pallidus 

Tafel 4: Hohlen mit Lepthyphantes pallidus 

Ihre Netze spannen sie zwi chen Fe lsritzen und Blockschutt, deren 
Hohlriiume manchmaJ nur zwei Zentimeter auseinander liegen. Die 

etze sind hauchdUnn und kaum wahrzunehmen. 

Nesticidae 
In der Schweiz wurden bi slang zwei Arlen festgeste llt: 

Nachwei e 
Nesticus cellulanus 22 
Nesticus eremita 15 
Nesticidae bauen in Hoh len ihre Netze immer unter kleine Fels­

nasen in hoheren Wandbereichen. Nesticus cel/ulanus ist weit ver­
bre itet und kommt bis in e ine Hohe von ea. 1000 mUM vor (Tafel 
5). Funclorte, welche hoher liegen, si nd immer sackartig nach oben 
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gerichtete Hohlen. Nesl icus eremita kommt nur in wiim1eren Ge­
genden der Schweiz vor (Tafel 6), zur Hauptsache im Tessin ( 12 

achweise). Die restlichen drei Nachweise stammen aus dem Wall is 
(2 Hohlen) und dem Waadt ( I Hohle). ln dre i Hohlen kamen be ide 
Arten gemeinsam vor. Auch hier ist das Konkurrenzverhalten der 
beiden Arten nicht untersucht worden. 

lnteressant ist der Nachweis von Neslicus eremila in der Koi­
ner Kanali sation (JAGER 1995). Ob sie auch in der Kanali ation -
fau na der Schweiz vorkommt, wurde noch nicht untersucht. 

Agelenidae 
Diese Spi nnenfami lie ist im Eingangsbere ich von Hohlen zu 

finde n. Mit Abstand am haufigs ten kommt die Art Tegenaria 
si lvestris vor (Tafel 7). Sie ist in der ganzen Schweiz verbre itet, 
gefolgt von Tege11aria parietina. Folgende Arten d ieser Familie 
wurden in Hohlen nachgewiesen: 

Nachweise 
Tegenaria silveslris 
Tegenaria parie1ina 

16 
3 

Tegenaria 1ride111i11a 3 
Hislopona 10,pida 2 
Tegenaria alrica 
Tegenaria domesiica * 
Gartenalphohle, Schwende AI, 
Tegenaria pagana I 
Tegenaria ferug inea* 
Rappersfl uehohle, Ennetburgen NW, 

15. 08 . 1994 

05. 05. 1995 
Der Grund, weshalb Agelenidae nur im Eingangsbere ich von 

Hohlen zu fi nden ind, liegt vermutlich darin , dass sie Licht fiir 
eine erfo lgreiche Jagd brauchen. Wirklich troglobionte Arlen gibt 
es bei d ie er Familie in de r Schweiz nicht. 

Weitere Spinnennachweise 
Nebst den Arlen der vorangegangenen Spinnenfamilien wur­

den noch weitere Arten aus sieben Familien nachgewiesen. Einige 
Arten kommen afters auch in Hiiusern vor, z. B. Amaurobiidae und 
Pholcidae. 

Nachweise 
Amaurobius fe11es1ralis Amaurobiidae 
Amaurobius ferox Amaurobiidae 
Cicurina cicur * Dictynidae 
Fledermausloch, Welschenrohr SO, 
Clubiona com/a 
An1is1ea e/egans 
Aposlenus f uscus 

Clubionidae 
Hahniidae 

Liocranidae 
Liocranum rupico/a Liocranidae 
Liocranum rupicola * Liocranidae 
Bocc da la Cucoo, Vacallo TI, 
Tapines1his inermis * Oonopidae 
Bocc da la Cucoo, Vacallo TI, 
Pholcus pha/angioides Pholcidae 
Pholcus opilionoides Pholcidae 
Rober/us lividus Theridiidae 

Danksagung 

I 

26. 06. 1995 
2 
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18. 03. 1994 
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l 

Ohne Hilfe von interessierten Hohlenfor chem i t das Erarbei­
ten e iner Fauna auf e inem Gebiet wie dem der Schweiz nicht mog­
lich. Viele haben mir dabei geholfen. Danken mochte ich deshalb 
V. Aellen; T. Arbenz; F. Auf der Maur; R. Boller; R. Della Toffola; 
C. Favre-Bulle; P. Morel; G. Ruegg; P. Strinati ; M. Trussel; sowie 
den Arachnologen R. Foelix, Ch . Kropf und A. Hiinggi fiir Diskus­
sionen und Determination von schwierigem BelegmateriaL 
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New Data on Collembola of Ukrainian Caves 

Robert Vargovich 
Ukra inian Speleological Association, biospeleology section 

Petefi 5-40, 295400 Mukachevo, Ukraine 

Abstract 
Collembolofauna of Ukrainian caves is almost not studied so far. During last years the collection of Collembola from the caves of West 

Ukraine and Crimea was gathered. The elaboration of the material has been started in I 996- I 997 years. 6 1 species from I O fami lies have 
been processed by the present moment, there are troglobiont forms among them. Part of the species are new for the science; their descrip­
tions are being prepared fo r the publ ication. 

PeaoMe 
KoJDieM6ono4>ayua nemep YKpaHHbI no cHX nop no'ITH He H:JyqeHa. B TCqem1e nocne,llHHX ne-r co6paHa K0JDICKUIDI Kon­

neM6on HJ nemep 3ana.llHOH YKpaHHbl H Kpb!Ma. O6pa60TI<a MaTepuana Haqara B 1996-1997 r. Ha naHHbIH M0MCHT o6pa-
6oraHo 61 BH,ll HJ 10 CCMCHCTB, cpeWt KOT0pbl.X BCTpeqaJOTCjf TpOrJIOOHOHTHblC lt,opMbl. llaCTb BH,ll0B .!IBIDllOTC.!I H0BblMH .llilR 
Hay1rn, HX onHCaHHR roT0BllTC.!I X ny6nHKaUHH. 

Introduction 
Fauna of Ukrainian caves is discovered insufficiently and un­

evenly. There are incomplete reports on speleofauna of Crimea, 
and on ly fragmentary data on invertebrate of Western Ukrainian 
caves. As to the Collembolafauna, lhere are on ly single mentions 
of some pecies in literature. 

During la t year the inventory of Ukrainian speleofauna has 
been carried out by the author. Among many groups of inverte­
brate, Co llembola is one of the most significant on species variety 
and number of specimens. More than 3000 specimens were col­
lected. The identification of the material is in the primary stage; 
therefore the list of species which is given below will be completed. 
Be ides the material of author, data on gatJ1ering of dr. Rizun. which 
were identificated and kindly given by dr. Kapru , are used in thi s 
report. Greatest part of material is being processed in Natural Mu­
seum of National Academy of Science of Ukraine in Lviv. Author 
is greatly grateful to dr. Kaprus for support and assistance in iden­
tification of material. 

Review of literature 
First mention about Collembola of Crimean caves we can meet 

in the works of Lebedinsky ( 1900, I 904).however his identifica­
tion were not exact and were not accepted by the following au­
thors. Later the material wa being gathered by different authors, 
however so far there are no publications on re. ults of it identifica­
tion . There is mention about Collembola of West Ukrainian caves 
(Podolje) in some works (BOJA RSKA , 1933: STACH. I 945: 
LEVUSHKI , 1962). however only 6 specie from two caves are 
given in the pointed works. Recently Collembola from 2 caves of 
Podolje: Optimisticheskaja (KAPRUS , in press) and Perlina (Per­
sonal report of dr. Kapru s) were investigated . 16 species of 
Collembola were found in Optimisticheskaja cave and 13 spec ies 
in Perlina cave. From the Druzhba cave in Ukrainian Carpathia 
new spec ies Wil/emia ,•irae. Kaprus (in press) is described. 

Region of investigations 
The collecting of the material wa carried out in 3 main re­

gion: 
I. Ukrainian Carpathia (I) - more than 30 limestone caves in 

Ugolsky massif of Carpathian Biosphere Reserve, karst sys­
tem in conglomerate Chervony Kamin (Transcarpathian re­
gion, Tjachevsky distric t - 5 caves; gravitation caves of the 
range Kljuch in Skolevsky Beskid (Lvivsky region). 

2. Podolje- Bukovina (2) - gypsum subhorizontal caves-laby­
ri nths of Ternopol sky and Chernovitsky region 
(Optimisticheskaya. Mlinky. Slavka. Bukovinka) and vertical 

grav itation gypsum cave on the rocky banks of Dnister river 
(lvano-Frankovsky region). 

3. Mountainous Crimea (3) - vertical limestone caves-abysses 
in mountainous karst massif of Karaby, Chatyr-Dag. Aj-Petry 
- more than 40 caves. 
Caves of three pointed regions are different in genesi and 

morphology, and their cave fauna is also differentiated. 

Species composition of Collembola of 
some Ukrainian caves 

Fam. Hypogastruridae 
l. Hypogastrura (Cerarophysella) bentgssoni (Agren, 1904 ). (2), 

Tlumachskaja cave. Europe, North America. 
2. Hypogas trura (C.) denticu/ata (Bagnall, 1941 ). (2), 

Optimistiche kaya cave. Cosmopolite. 
3. Hypogastrura (C.) gr. demicu/ata. (3), cave on Karaby massif. 
4. Hypogastrura (C.) purpruescens (Lubbock, 1867). (2), 

Optimisticheskaya cave. Cosmopolite. 
5. Hypogastrura (C.J sifratica Rusek, 1964. (2) Optimisticheskaya 

cave. Central Europe. 
6. Hypogastrura (C.) stercoraria (Stach, 1963). (2). Perlina cave. 

South Palearctic. 
7. Hypogastrura 11. sp. (3), Aj-Petri massif, Zjuk cave. 
8. Wi/lemia anophta/1110 Borner, 190 I. (2). Optimisticheskaya 

cave. Holarctic. 
9. Willemia scandinm·ica Stach, 1949. (2), Perlina cave. Holarc­

tic. 
I 0. Wil/emia l'ircte Kaprus, 1997. (I), Druzhba cave. Ukrainian 

Carpathia, endemic of this cave. 
11. Willemia denisi Mills, 1932. (I), Druzhba cave. Holarctic . 

Fam. Neanuridae 
I . De11101111ra stachi Gisin, 1952. (2) Optimisticheskaya cave. 

Central Europe. 
2. De11to1111ra a/be/la (Stach, 1920). (2), Perlina cave. Central 

Europe. 
3. De11101111ra c:em ohorensis Deharveng, 1982. ( I). Druzhba cave. 

Ukrainian Carpathia, endem ic. 
4. Tha11111a1111ra carolii (Stach, 1920). (2), Perlina cave. Central 

and South Europe. 
5. Pse11dachoru1es par\'11/11s Borner. 190 I. (2), Perlina cave. Eu­

rope. 
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Fam. Onychiuridae 
I. Protaphorura armata (Tullberg, 1869). (2). Perlina cave. Co -

mopolite. 
2. Protaphorura subarmata Gisin, 1957. (2), Optimisticheskaya 

cave. Europe. 
3. Protaphorura s11b11/iginata (Gisin, 1956). (2), 

Optimisticheskaya cave. Central Europe and Scandinavia. 
4. Deuteraphorura fimetaria Stach. ( 1,2), Perlina cave and 

Galjar ka dira cave. Po sible, cosmopol ite. 
5. Mesaphorura macrochaeta (Rusek, I 976). (2), Perlina cave. 

Europe, orth America. 
6. Oligaphorura 11ralica ( Kchani lamova. 1986). ( I ), 

Optimi ticheskaya cave. East Europe. 
7. Cribrochi11r11s s11bcribros11s Gisin. ( I), Dovgorudnya cave. 
8. Paro11ychi11rus sp. (I), Druzhba cave. 
9. Onychiuroides gra1111los11s Stach, 1929. ( I), Chervonij Kamen 

cave ystem. Central and West Europe. 
I 0. Onychi11roides cf. pse11dogra1111/osus Gisin, 195 I. ( 1,2). 

Chervon ij Kamen cave system. ( I), Dovgorudnya cave ( I), 
Catacombs (2). Possible different subspecies. West Europe. 

11. Onychiuroides lf post11micus Bonet, 193 l. (2), Stremitelnaja 
cave. Jugoslavia, Romania. 

12. Orthonychiurus rectopapillarus Stach, 1933. ( I), Druzhba cave. 
Carpathia. endemic. 

13. Hymenaphomra polonica Pomorski , 1990. ( I), Druzhba cave. 
Central Europe. 

14. Hymenaphomra creatricis Pomorski. 1990. ( I). Druzhba cave. 
Central Europe. 

15. Kalaphorura t11bercula1a (Moniez, l 89 l ). ( l ), Druzhba cave. 
Middle Europe. 

16. Tetradontophora bielanensis Yaga. ( 1,2), caves of Pridnestrovje 
and Carpathia. Central Europe. 

Fam. lsotomidae 
I. Folsomia mano/achei Bagnall , 1939. (2), Optimisticheskaya 

cave. Middle and orth Europe. 
2. Fo/somia multiseta Stach, 1947. (2), Optimisticheskaya cave 

and Perlina cave. Central and South Europe. 
3. Folsomiafimeraria Linne, 1758. (2), Perlina cave. Holarctic. 
4. Folsomia candida (Willem, 1902). (2), Slavka cave. Europe, 

Marocco. A ia. Au tralia. 
5. Folsomia /awrensei Ru ek, 1984. ( I), Druzhba cave. Middle 

Europe. 
6. lsotomella minor (Schaffer. 1895). (2). Optimisticheskaya cave. 

Co mopolite. 
7. lsotoma notabilis Schaffer, 1896. (2), Optimistiche kaya cave. 

Cosmopolite. 
8. lsoroma tigrina (Nico let, 1842). (2). Optimisticheskaya cave. 

Co mopolite. 
9. lsotoma propi11q11a Axel on, 1903. (I), Druzhba cave. Middle 

Europe. 

Fam. Entomobryidae 
I. Hetero11111rus nitidus (Templeton, 1835). (2), Optimisticheskaya 

cave, Mlinki cave, Perlina cave, Bilche cave. Possible, Cos­
mopolite. 

2. He1ero11111rus cf nitidus. (I), Galjarska dira cave. 
3. Heteromum s. gr. nitidus. ( I), Grebin cave. 
4. E11tomob1)'a marginata (Tullberg, 1871 ). (2), Optimistiche kaya 

cave, Perlina cave. Europe, Azerbaijan, orth America. 
5. Pse11dosi11el/a :ygophora (Schi lle, 1912). (2), Stremitelnaja 

cave. Central Europe. 
6. Pseudosinella sp. ( I), Beregovckaja cave. 

Fam. Tomoceridae 
I. P/1110111urus carpathicus Rusek et Weiner, 1978. ( I) , Druzhba 

cave, Grebin cave, Chervonij Camen cave, Cheremchina cave. 
North and We t Carpathia. 

2. Pogonogna1hel/11s jlal'escens (Tull berg, 1871 ). ( I), Molochnij 
Kamen cave, Sokolec cave. 

3. Tomocerus minor (Lubbock, 1862). ( 1,2), Molochnij Kamen 
cave, Panska Skala cave. Europe. 

4. Tomocerus minutus (Tu ll berg, 1876). ( I), Molochnij Kamen 
cave. Europe, Siberia. 

Fam. Oncopoduridae 
I. Oncopodura crassicornis Shoebotham. (2), Bilche cave. Eu­

rope. 
2. Oncopod11ra gr. crassicornis. (2), Stremitelnaja cave. 

Fam. Dicyrtomidae 
I. Ptenothrix atra (Linnae, 1758). ( I), Grebin cave, Belyh Sten 

cave. Europe. 

Fam. Arrhopalitidae 
I. Arrhopalites pygmaeus (Wankel). ( I). Zhemchuzhnaja cave. 

Europe. North America. 
2. Arrhopalires bifidus Stach, 1945. (2), Bilche cave, Mlink.i cave. 

Europe. 
3. Arrhopalires carpathicus 11. sp. ( I). Druzhba cave. 
4. Arrhopalites gr. ag telekiensis n. sp. (3) Ka tere cave. 
5. Arrhopalires gr. coecus 11 . sp. (3) Kastere cave. 
6. Arrhopalites lf secu11dari11s. (3), Vjalova-Azimutnaja cave 

Fam. Neelidae 
I. Megalothorax minimus Willem, 1900. (2), Stremitelnaja cave, 

Perlina cave. Possible, Cosmopolite. 

Discussion 
The Ii t, which was given, is preliminary, as the great part of 

collected material i not identificated yet. Among Collembola which 
were found, probabl y, only species Wil/emia virae which has fea­
tures of chaetom reduction , that is not characteristic for other spe­
c ies of the genu : all found Arrhopalites with elongated antenna 
and legs and al o some specie , which were not included in the list, 
are troglobiont . Mo t of the species, po ibly, belong to the cat­
egory of troglofiles and trogloxens. 
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Speleology and Archaeology of Mining - a Comparison 
Spelaologie und Montanarchaologie - ein Vergleich 

Gerd Weisgerber 
In titut fiir Montanarchaologie. Deutsches Bergbau-Museum, Am Bergbaumuseum 28, D- 44971 Bochum 

Caves are the ubject of both archaeology and peleology. Di -
coveries like Altamira, Lascaux, Grorte Chauvet or Ceprano al­
ways stimu lated research both in caves as such and in the archaeo­
logica l remains there . But here another link between both has to be 
considered. 

It is not the Gem1an but the French tradition of mining archae­
ology that brings the subject of this lecture about. In Gem1any, and 
to my knowledge in Great Britain too, people are involved e ither in 
caves or in the underground remains of ancient mining and they 
were nearly always working separate ly (exceptions will be demon­

strated later). But in France the situation is different, the term« 
speleologie de mines» has no parallel in the other tradition 

(FLUCK 1990, 7). 
Speleology and the archaeology of mines both intend hi stori­

cal research . They therefore have common technical feature which 
mostly derive from the underground work of both. Speleology is 
working since much more than a hundred years and primarily con­
tributing to the history of earth. In co111rast to that mining archaeol­
ogy i younger, it started on ly the last 20 year to be of a remark­
able intensity. Of course there were sporadic and accide111al obser­
vations earlier this century in and on prehistoric, ancielll, and old 
mining. But except from the study by ZSCHOCKE/PREU ISCHEN 
( 1932) the possible attributions of mining archaeology to the knowl­
edge of human history of technique (WEISGERBER 1989), eco­
nomics, and social organization were rather neglected. 

Techniques of speleology and mining 
archaeology 

The difference of research questions between speleology and 
mining archaeology results in different methods and research strat­
egies. 

But both need technically the same or imilar equipment. Both 
fields have to fight darknes . wetness and water, coldness or heat, 
narrowness and problems of orie111ation, and las t but not least dan­
ger. Therefore e.g. types of lamps, compass. and specia l dresse 
are used. ln case when both wi ll have to overcome different level 
they have to use basic or highly sophisticated climbing or even 
diving equipment . For both climbing and diving the French tradi­
tion eems to predominate as the Equipe of Pierre Fluck (ANCEL/ 
FLUCK 1988) or Chri stine BA ILL Y-MAITRE ( 1994) have often 
demon trated. This impression may be caused by the fact that the 
most i111en ively researched mining area in France. the mines around 
Ste Marie-aux-Mines/Vosges (see the periodical «Pie1Tes et Terre» 
from the beginning). nearly all eem to go back only to the 16th 
century when Renaissance techniques (AGRICOLA 1556) allowed 
extremely deep and ystematic mineral exploitation. For Fluck's 
research sha f't s of great depth on ly could be overcome by sporti ve 
climbers with be ·t equipment. Climbing and diving to enter the 
place of research are rare in mining archaeology but common in 
peleology. 

On the other hand as natural caves became c reated over 

millennias they often are solid and do not need artificial support. 
But as in contrast mines are relatively young they could create enor­
mous disbalancing of the host rock. Most of the mines needed a 

kind of support (wood or masonary) already during the work. 
Though the wood i ometimes well preserved it seldom means 
that it till can bear its fom1er function. Therefore in mining ar­
chaeology construction of new supports often can consume a large 
part of energy and funds. Caves per definition em are open and some­
time wide whereas mines and their entrance are often collapsed 
and hidden thus needing a lot of work before they can be entered. 

Documentation 
After these technical preliminaries: Both research disciplins 

have to document their discoverie . For speleology thi mean to 
document the evidences found, e.g. rock material, geological set­
ting, width and hight of chan1bers, length of galleries, their sec­
tions. water courses, syphons. and nice feature (which often are 
romantically named). The main mean of documentation will be to­
pographical surveying and photography. 

For mining archaeology documentation means both the natural 
mineralization plus the miners work. Especially die importance of 
the tudy of minera lization should be stre sed (WEISGERBER/ 

Fig. 1: Timna!lsrael, copper mine S 28/2 and S 28/3 : The 
upper Chalkolithic gallery with peck marks was cut down 
in a later period by metal tools, probably Bronze Age. 
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PERNICKA J 995). For any answer of a simple economic ques­
tion, e.g. how much mineral/metal was produced at a g iven timespan 
in a g iven mine, a detai led knowledge of the deposit and its ore 
contents is bas ic. By measuring grade, exten ions, and identifica­
tion of the minerals this ba e ha to be established. 

Working direc tions and sections of chambers, ad its, and shafts, 
drawings of any kind of support and marking of any specific instal­
lations such as niches fo r lamps, or inc linations of cracks caused 
by the mining (also fo r the own security) have to be mapped, and 
will be the main task of the mine surveyor. The study of the direc­
tions of ex ploitation is extremely important. The archaeological 
recording of technical or «normal» fmds such as tools, remains of 
clothes, and relics of meals (ceramics, bones, excrements) etc. on 
the maps is selfunderstood. Some of our books on ancient mining 
may be used as examples (CONRAD e t al. 1980; WAGNER/ 
WEISG ERB ER 1985. 1988). 

Moreover pure archaeology enters the fi e ld because mining 
archaeology is more than ju t collect fi nds visible on the dumps 
and floors of galleries. Like in a nonnal dig excavations have to be 
done underground to learn about fmd situations and stratigraphy. 
As mining acti vities rare ly be long to only one period stratigraphy 
will be a main key to hi storical understanding. Sometimes di ffer­
ent tool marks at the wall faces (Fig. I) indicate di ffe rent periods 
of activitie (CONRAD et aJ. 1980, 146, fig. J 70- 172). 

Also in mining archaeology survey ing and photography are 
means of documentation but also textual descriptions of the obser­
vations are a must. This may be sometimes boring but can not be 
neglected: Underground situations can change from day to day. What 
you have seen today may be inaccess ible next time. To document 
the mines in the common standard special mine surveying equip­
ment and methods are avai lable. Hi storical instruments someti mes 
can be of more help than the latest one des igned for large modem 
mines. As historical eq uipment is adapted to the nonnal narrow-

ness o f o ld ga ll e ries, the hanging compass is indi spens ible 
(WEISGERBER 1987). Sections of galleries often tell their his­
tory. Their documentation can be essenti a l. To accelerate thi s 
timeconsuming procedure the DBM developed a special kind of 
ring fl ash which allows fas t recording in scale (Fig. 2). 

A difference in the preference of scales used in speleology and 
mining archaeology is mani fes t. Whereas scales I : I 00, 200 or 500, 
and I 000 are prefered in speleology adapted to the extension and 
complex ity of cave systems, in mining archaeology scales for de­
tails of I: I O or I :20 are necessary. Usually scales of I :50 or I: I 00 
may be sufficiant fo r ancient mines in total. Vertical sections wi th 
projection of every feature in one pl ane (SeigerriB) are typical fo r 
mine survey ing whereas cavers prefe r longi tudinal secti ons 
(Liingenschnitt). 

Artifical caves 
Out of the many caves original ly considered to be natural and 

finally revealed to be created by mining only two should be men­
tioned here because of their outranging age. «Lions Cavern», a long 
known cave in Swa iland/South Africa, wa created since at least 
40.000 years by mining here the iron ore specul arite, which gave 
the finest red pigment after grinding. Palaeolithic stone tools were 
found and radiocarbon dates ensure the age (DART 1968; BOS HIER 
1969). The other much smaller cave was d iscovered during min ing 
on the north Greek island of Thasos some 40 years ago. Our exca­
vations together with the Greek Antiqui ties Authorities revealed 
also a lower paJaelithic age of the cave. It was once created fo r the 
same purpose to win red pigments. Poor tools of ant ler, flin t, and 
bones together with local gravel hammers re fl ect the d ifficul t ac­
tivit ies 20.000 years ago in di scouraging hard hemati te (Fig. 2). On 
one side the is land could be reached by feet in those days but on the 

Fig. 2: Limenaria, Isle of Thasos/Greece: In this 20.000 years old red ochre mine a ring/lash is used to document 

rapidly cross sections. 
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other one may imagine how strong was the need of the red pigment 
to start this extremely hard work (KOUKOULI et al. 1988). The 
pigment probably was used for cultic purposes. 

Natural caves giving access to minerals 
highly desired 

Whereas spe leological and mining archaeological research hap­
pen mostly separated in ome cases they are working together. 
«Long John», a Northamerican Indian truck by a hughe block of 
rock when mining plaster crystals (selenite) in the large Mammoth 
Cave a thousand years ago wa fo und by cavers and not by archae­
o logists, they came in later. As the miner died at 22 km distance 
from todays entrance the question remains if thi was the only en­
trance in his days too. Fortunate ly during the confe rence at La 
Chaux-de-Fonds a paper was given on recent archaeological re­
search in the Mammoth Cave (WATSON 1997) revealing two peri ­
ods o f main occupation and mining activitie by precolumbian 
indians (ea. 2000 B.C. and 800-300 B.C.). It was obvious that the 
cave ha no part which was not visited by the anc ients. 

The large Koonalda Cave in the Nullarbor limestone of south 
Austra li a ha mysterious «engrav ings» of long parallel lines along 
the walls (BROWN 1968; EDWARDS 1969; MULVANEY 1978). 
They onl y were reasonably interpreted about 20 years ago: The 
aborig inals entered the sink hole to get flint out of the wall s. The 
engraved lines are the marks of the ir fingers when they tried to find 
their way back through the dark to the surface(GREENWAY 1974, 
243 f.) ln both ea es natu ral caves gave access to rare and highly 
wanted rawmaterials. 

Natural caves becoming ore deposits 
There are examples of a more complex combination of spele­

ology and mining archaeology. In both cases former natural caves 
during geological time became fill ed with ore bearing sediments. 
The e were the subject of mining ac tivities which to a certain de­
gree emptied the cave and thus partly restored the former shape of 
it. Famous were the gold mines o f the island ofThasos (HERO DOT 
YI, 66-67). But they only were di covered in the 80ie in limonitic 
sediment in karstic cave of different ize (VAVELIDJS et al. 1988). 
For the ancient Greek miners of course it was much easier to win 
the gold bearing soft sediments than to cut through hard marble in 
order to find the kar tic sediment traps (WEISGERBER 1988). 

The other example i found in the «Fe lsenmeer» near Herner 
near lserlohn in Germany. Here bean-ore was enbedded in pre-gla­
cial c lay sediment in large karstic caves washed out by under­
ground rivers. The mining of this iron ore was started during the 
I 0th century AD as proven by a radiocarbon te t o f the DBM. To­
gether with post medieval activities the mine fo rm a net of many 
kilometers length (HANlSCH 1990). The Speleo-Group Sauerland 
e. V. wa responsible for the geological and mining archaeological 
re earch, the mapping of the complex is on the way. 

The last examples may stay for encouraging effects for the ben­
efit o f both earth and mining history which may result in collabora­
tion of both. We have to learn from eachother. 

During orting out the slides hown here, it came to my mind, 
that it is the understanding of beauty o f our discoveries what makes 
the di fference. Maybe something like this view of sinter cascades 
in the Grottes des Demoi e lles in southern France will be regarded 
as beautiful by both pe leologists and mining archaeologists. But 
sinter cascades in thi s anc ient Greek gold mine wiJl stop any fur­
ther mining archaeological research because nobody will destroy 
them. A mining archaeologist probably will find this view of a 3500 
year old copper mine with orig inal wooden support beautiful or 
thi , the be t pre erved Roman mine of the whole Roman Empire 
in Jordan or even this wooden support from 1220 AD in Germany. 
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Meetings and 
Excursions 

Reunions 
et excursions 



Bergbau-Spelaologie: Licht in unsere Bergbauvergangenheit 

von Thi lo Arlt 
Mineralogisch-petrographisches lnstitut, Universitat Bern , Baltzerstr. I, CH - 301 2 Bern 

Im Rahmen de bi her gross ten Hohlenfo rscher-Treffens, dem 
12. lnternationalen Kongres flir Spe liiologie, wurde er tmals ein 
Sympo ium flir Berg bauspe liiologie durchgefUhrt. Obwohl mit 
Spe liiologie streng genommen die For chung in Karsthohlen ge­
me int i t, wird der Begriff heute fi.ir Untertagefor chung im weite­
ren Sinne verwendet. so auch fi.ir Eishohlen, Lavahohlen oder ki.inst­
liche Kavemen. Wiihrend die klass ische Hohlenfo r chung eine rein 
geowissenschaftliche Disziplin ist, geht d ie Bergbau-Spe liiologie 
vie lmehr in den archiiologischen Fachbere ich. 

Da lntemationale Symposium flir Bergbau-Spe liiologie brachte 
erstmal Wissenschaftler und Amateure zu ammen, die sich mit 
der Erforschung von Untertageanlagen verlassener Bergbaue be­
fassen. Trotz des exotischen Forschungsgebietes nahmen 23 Teil ­
nehmer aus 6 verschiedenen Liindem akti v am Sympos ium teil und 
haben ihre ji.ingsten Ergebni sse hauptsiichlich in Yortriigen priisen­
tie rt. Mit ihrer Arbeit vor Ort zeigten die Bergbau-Spe liiologen, 
dass sie me ist e ine Mittelstellung zwischen den klass ischen Ar­
chiiologen und den Hi torikern e innehmen. Wiihrend Erstere in der 
Regel mit Ausgrabungen ihr Wissen erweitem , sind Letztere auf 
den durch schriftliche Que llen be legten Geschichtste il beschriinkt. 
Gerade zurTechnikgeschichte des Mitte lalters kann daher die Berg­
bau-Speliiologie einen wichtigen Beitrag leisten. So kamen auch 
die me isten Beitriige aus dem Bere ich der Momanarchiiologie. 

Dennoch, die Stabilitiitsstudie von Luc Funcken gab e inen Ein­
blick, welch praktische Bedeutung die Bergbau-Spel iiologie auch 
fi.ir Aufgabe nbe re iche wi e Ge liindes iche rung, Trinkwasser­
gewinnung oder Deponieraumbewertung hat. Die Er chliessung der 

aufge las enen Anlagen fi.ir den Tourismus oder fi.i r wissenschaftl i­
che Forschung in anderen Disziplinen e i hier nur erwiihnt. 

Durch das Programm flihrten die Organ isatoren des Symposi­
ums und der wissenschaftlichen Begle itex kur ion, Thi lo Arlt und 
Hans-Peter Sto lz. Weitere Diskuss ionsle iter waren die Pro fessoren 
Gerd Weisgerber, Pierre Fluck und Lamberto Laureti . 

Die anschliessende, dre itiig ige Ex kur ion ( 18.-20.8.97) fi.ihrte 
e ine 26-kopfige, sehr intemationale Gruppe zu den Bergbauen des 
E lsass. Da be i w urden di e E ise ne rz- Abba ue Bo urn o is und 
Be th o nco urt sow ie der Sc hmi ede- Hoc ho fe nk o mpl ex vo n 
Montagney be ichtig t. Untertage ging e in die Bergbaue Reichen­
berg und Bourbach-le-Bas und als Hohepunkt kann der Yertikal­
durchstieg des Bergwerks St.Michel - St.Louis Eisenthi.ir betrach­
tet werden. 

Dank der fachkundigen Le irung von Han -Peter Sto lz, unter­
sti.itzt von ortsansiissigen Spezialisten, blieb kei ne Frage unbeant­
wortet. Der letzte Tag. mit einer nassen Tour in die Mine de Plomb, 
e inem Mitt agessen organi siert von der «Association Spe leologique 
pour l' Etude et la Protection des Anciennes Mines» (ASEPAM) 
und einer Museumsbesichtigung in Ste-Marie-aux-Mines rundete 
da Programm ab. 

Sowohl das Sympos ium, a ls auc h die w i e nschaftli che 
Begleitex kursion stie en bei den Te ilnehmern auf sehr pos itive 
Resonanz. Wiihrend im Symposium e ine eher geringe Durch­
mi chung von Hohlen- und Bergbaufor chem zu bekl agen war, 
sties die Begleitex kursion auch bei Hohlenfor chem auf sehr 
grosses lnteres e. 
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Table ronde sur la protection du karst 

Par Jean-Pierre Bartholeyns 

En guise d'introduction : 
«Le karst est 1111 milie!I excessivement fragile qui recele des 

,,afeurs patrimoniales exceptionnelles. £11 Otllre, le miliell souter­
rain karstique, celui des gro1tes, rivieres solllerrai11es et des 11ap­
pes aquiferes des roches ca/caires et qui constil!le w1 habital pour 
certaines especes so111errai11es, presente sol/ vent Lin interet paysa­
ger, biologique, geo/ogiqlle, minera/ogiqlle, geomorphologiqlle et 
archeologique majeur.» 

* Les problemes de ref/exion quanta la protection et la con­
servation d!I karst semblent etre identiqL1es clans bien des 
pays. 

* 

* 

La realisation d' w1 inventaire des actions menees et des 
moyens mis en <J'11vre clans chaque pays afin de proteger le 
karst permellrait a tous de /Jeneficier de I' experience des 
c111tres. 
Les mllltiples interers des sites karstiques sont a prendre 
en consideration er requierent, pa,fois meme avec une cer­
taine L1rgence few · protection. Elle 11' est ma/he11re11seme111 
possible que par I' application de rexres clans /es legisla­
tions nationales, europeennes et i111ematio11a/es en rapport 
avec 1011s /es domaines qui 0111 1111e incidence sw· I' envi ­
ronnement du milie!I calcaire en vL1e d' Line gestion inte­
gree: conservation de la ncuure, d!I parrimoine natllrel e1 
Clllture/, amenageme/11 d!I terri10ire, gestion er pro1ecrio11 
des eaux. gesrion et prevention des pollutions ... 
La recension des bllts et des moyens vises par ces textes 
pOLlrrait etre d' une grande lllilite. 
ChaqL1e pays pourrait ensuite s' en inspirer pour faire res­
pecter 1111 «livre blanc du karst» dans /equel nous aL1rions 
etabli de commun accord les priorites. 
Celle table ronde a egalement pour mission de redynamiser 
la Commission Protection de I' U.I.S. er de determiner ses 
lignes d' action pour /es qllatre prochaines annees. 

Un inten~t evident 
Cette table ronde a finalement reuni durant toute une apre -

midi en oleillee quelques 53 participants en provenance de 19 pays. 
Plu ieurs sujets ont ete librement debanus et largement illustres 
par des experiences rencontree dan les different pay . 

Des sujet de debat varie et animes: 
Le ex periences relatee aboutis ent a un premier consen­
su : la protection du karst doit etre basee sur des texte 
legaux structures au niveau de chaque pay , voire meme au 
niveau international en conferant aux zones karstiques un 
tatut valorisant et emblable a celui des zone humides. 

Si l'as emblee est unanime sur la necessite de proteger le 
karst, e lle a ete amenee a reflechir sur le pourquoi de celle­
ci. Pour en faire bref re ume, l'eau, la faune, le pay age, 
l'archeologie et les mineraux sont a pre erver au travers 
des temps face aux industries, aux spe leos, au tourisme et a 
I ' agriculture. 
Letran fert des competences de la Commi ion de Protec­
tion de l'U.l.S . en matiere de grottes touristiques au profit 
de I 'International Show Caves Association (l.S.C.A.) a u -
c ite un long et tres anime debat. Certains, en !'occurrence 
des exploitants de grottes, soutiennent qu ' il ont tout inte­
ret a proteger correctement leur grotte an quoi its hypo­
thequeraient leur propre gagne pain. Si on peut admettre la 

bonne foi de quelques gerants qui pretendent que l'exploi­
Lation touri stique refl echie d'une grotte es t une des meilleu­
res protections, ii faut reconnaTtre que c'est rarement le cas. 
Trop nombreux ont en effet encore les pays ou par man­
que de legislation, le proprietaire et/ou l'exploitant, peu 
regardants du patrimoine qui leur est confie, font tout ce 
qu ' ils veulent parce que les objectifs de rentabilite a court 
terme priment ur les objectif de protection qui eux vi ent 
le long tem1e. 
Apropos de la denomination de la Commis ion UIS, l'a -
semblee estime qu 'en tenne de protection. le vocable «cave» 
est trop restrictif et prefere l'as ociation de «karst and ca­
ves». 

La motion finale 
Les participants ont cloture leurs debats en redigeant une mo­

tion qui a ete enterinee par l'assemblee generate de !'Union lnter­
nationale de Speleologie. 

I . L'assemble remercie le Prof. France HABE (president de 
la Commission) pour tout le travail accompli et suggere de 
l'elever au rang de «President d 'honneur ». 

2. Elle propo e «Kar t and caves protection» comme nouve lle 
denomination de la Commission U.l.S. 

3. Elle manifeste sa volonte pour que la commission veille a 
ce que la mi e en ev idence du domaine souterrain kar ti ­
que soil realisee par les exploitant de grottes ouverte au 
touri me, afin d 'en assurer la perennite, dans le respect lo­
cal du biotope et du frag ile patrimoine millenaire qui leur 
est confie. 

4. Les principaux buts a atteindre durant les quatre prochai -
nes annees ont : 

La redaction de nos motivations: Pourquoi proteger le 
karst et le grottes? 
La generalisation sur le plan mondial de !'interdiction 
de la commercialisation et de la vente des cristaux du 
milieu karstique. 
L'etablissement d ' un inventaire de problemes de pro­
tection rencontres dans chaque pay et des solutions 
trouvees afin que les autres pui ssent profiler de I 'expe­
rience et ne soient pas obliges de refaire tout le travail. 
La reali ation d ' un inventaire des sujets de loi en ma­
tiere de protection du milieu karstique et de son eco­
systeme. 
La mise au point des bases d ' un tatut de valorisation 
de zones kar tiques semblable a celui des zone hu­
mides. 
L' unifom1isation des codes de deontologie pour les vi­
sites de grotte. 
Le soutien de la Commi sion a de actions de sauve­
garde de grande urgence. 

5 . Olimpio MARTINS (Portugal), Ernst HOLLAND (Au -
tralie) et Paul DUBOIS (France), ces deux derniers 'occu­
pant plus particulierement des grotte touri stiques consti­
tuent les ba e du groupe de travail de la Commis ion Karst 
and Caves Protection de l' U.l.S . qui a ete placee sous la 
Presidence de Jean-Pierre BARTHOLEYNS (Belgique). 
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Rapport de la discussion sur 
«History of alpine karst system» 

par Jean-Jacques Delannoy 1 Philippe Audra2 et Jerome Perrin3 

1 lnstitut de Geographie Alpine, 17 , rue Maurice Gignoux, 38031 Grenoble Cedex, France 
2 Gestion et valorisation de l' environnement (GVE), URA 01476 du CNRS , Universite de Nice-Sophia-Antipoli s, 98 

Boulevard Edouard Herriot, BP 209, 06204 Nice Cedex & Cagep (URA 903), A ix-en-Provence 
3 I 147 Montricher, Suisse 

Chairpersons: Jean-Jacques Delannoy, Philippe Audra 

Les communications sur le theme «History of Alpine karst 
syste m» ont pe rmi s de presenter !'ensemble des princ ipau x 
parametres interve nant dans la karstogenese et ont servi de support 
a la discussion sur la place de la speleologie dans la comprehension 
e t dans I 'evolution des systemes karstiques al pins. 

Les communication de B. Lo iseleur et de N. Vanara ont pem1is 
d · aborder Jes parametres d · Etat du systeme karstique, te ls le contexte 
lithologique, le donnees strucrurales, les evenements tectoniques ... 
Les communications de Ph. Audra, A. Bini e t de T. Bitterli posent 
avec acuite le facteurs contr61ant la karstification, notamment Jes 
flu x d 'eau, d 'ordre soit meteorique, soil flu vial, soit glaciaire, et 
egalement les parametres intervenant dans la definition du gradient 
h ydraulique, d 'o rdre so it geol og iqu e ( tec to nique), so il 

geomorpho logique. 
L'ensembl e des communi cations presentees proposent de 

scenarii karstogeniques e t morphogeniques coherents bases sur 
I 'etude du karst profond , notamment de la distribution spati ale des 
anciennes galeries noyees. La place de la speleogenese merite d 'etre 
ic i soulignee : ii apparaTt de plus en plus que la reconstitution 
spe leogenique pe rmet de proposer de no uvelles perspecti ves 
m o rph ogeniqu es. D e )'ense mbl e de ces reco ns tituti o ns 
karstogeniques, ressort c lairement le caractere ancien des grandes 

cav ites alpines tant de fac ture hori zonta le que vertica le. Sans 
negliger les inc idences des g lac iations pleistocene , ce lles-ci n 'ont 
plus la place preponderante qu 'e lles ava ient ii y a encore une diza ine 
d 'annees. 

De !'ensemble de ces communications, se degage un certain 

nombre de questi ons et plus particulierement la suivante : est-ce 
Jes memes evene me nts geo log iques, geomorpho logi qu es ou 
climatiques qui ont joue sur I 'ensemble des A lpes? Quelle est la 
part de I 'evenement messinien dans les Alpes septentri onales et 
nord-o rientale ? Sur le versant mediterraneen e t en bordure des 
grands canyons messiniens: peut-on faire la part de !'incis ion 

mess inie nne e t de la tec togenese pli ocene? Que ll es sont Jes 
incidences des grands g lac iers a l pins qui ont occupe Jes principales 
va ll ees qui co ns t itu e nt , pa r a ill e u rs, le ni vea u d e base 
hydrographique de bien des sys temes karstiques? C'est sur ces 
questions que la discuss ion a ete lancee. 

La premie re inte rvent ion es t d 'Ugo SAU RO. Ce lui -c i es t 
g lobaleme nt d 'accord avec le mode le d 'evolution propose par 
Ph. A udra. U. Sa uro rappe ll e les fac teurs q ui Jui appara issent 
importants d a ns la ka rs togenese d ' un mass if: Jes d onn ees 
geologiques e t morphogeniques, la tectonique passee e t actue lle e t 
leur sty le reciproque de frac tu rati on, ai nsi que Jes evenements 
morphoclimatiques et morphodynamiques. La diffic ulte res ide dans 
la reconnaissance morphogenique des paysages karstiques. D ' un 
point de paysages exokarstiques dans Jes Alpes du Sud , on peut 

di tinguer : de reliques de karsts a buttes elabores durant le Neogene 
(sud du Monte Baldo, Candag li a Plateau dans le secteur Cansiglio­
Cavallo); des fonnes flu vio-karstiques heritees (sud du secteur Sette 

Comuni-As iago); e t des formes g lac io-karstiques quate rnaires 
(Monte Baldo, partie sommitale de Sette Comuni-Asiago). Ces di f­

fe re ntes form es pe rm e tte nt d e de finir plus ie urs e pi sodes 
karstogeniques. 

A. BLNI intervient pour s ignaler qu 'au moins pour les Alpes 
du Sud, la demarche reposant sur I ' identification des differentes 
phases de kars tification lui semble sinon depassee, au mo in s 
reductrice, voire caricatu ra le. Comment peut-on faire la part des 
nombreux evenements (d 'ordre geologique e t geomorpholog ique) 
qui ont eu lieu depuis le Miocene alor qu 'on ne dispose que de 
quelques elements eparses, de que lques trom;:ons de ga leries dont 
ii est parfoi s diffic ile de de finir c lairement la chronologie. II Jui 
semble difficile de faire la part de !'episode messinien e t de la 

tectogenese car dans les Alpes du Sud , ces eve nements so nt 
conjo ints : la karstification es t I 'ex press ion de ces evenements. 
Enfin , A. Bini insiste sur le fait qu ' il est necessaire de trava iller 
avec des tec toni c iens afin de po uvoir mieux fa ire la part des 

evenements tectoniques et de leurs incidences sur le karst (syn- et 
pos terieurs). 

P. DUBOIS est d 'accord avec A. Bini sur le fa it qu ' il es t 
necessaire de trava iller conjointement avec les geologue . On ne 
peut plus se pem1ettre de faire des reconstitutions karstogeniques 
sans prendre en compte la juste place des evenement tectoniques. 
Par contre, P. Dubo is ex prime des reserves sur I 'ex istence de 

canyons lies a la cri se de salinite messinienne, notamment sur leur 
position structurale actuelle qui n 'a ri en a voir avec ce qu 'elle etait 
initia lement , d 'ou des interpretations morphogeniques qui ne Jui 
semblent pas coherentes et rigoureuses. P. Dubois ignale que Jes 
vitesses actuelles de soulevement des Alpes sont importante : s i 
on extrapo le ces donnees au passe : on aurait un soulevement au 
dro it du Mont Blanc de 1000 m pour le demier million d 'annees. 
Avec de te lles vite ses de soulevement , le karst peut se developper 
u·es rapidement. 

A. BJNI ne tient pas a engager la discuss ion sur le theme de la 
cri se messinienne: pour Jui c 'est LIil fa il , ii suffi t de se reporter aux 

entailles flu viat iles remplies de Pliocene marin . 
F. HO BLEA fa it remarquer que les grands reseaux al pins qu ' il 

a observes, notamment ceux qu ' il rapporte au Tertiaire, ont du se 
developper Ires rapidement e tant donne, a la fois. le contexte 
tectonique (fort grad ient hydraulique) e t c limatique (conditions 
tro picales). Les fonnes souterraines semblent. en effet, demont rer 
que ces systemes karstiques se seraient agences et aura ient atte int 
leur structu re d 'equilibre. 

J . CHOPPY est en desaccord avec le fai t que la karstification 
se fasse tres vite. A l'etat initia l, le karst ne peut se developper 

rapidement car Jes vides karstiques n 'ex istent pas et que le fac teu r 
«temps» est necessai re a la kartogenese. 

J .-J. DELANNOY pense effectivement qu'a I 'etat «dit-initial», 
la karstification requiert un certa in temps, mais une fo is que les 

v ides ex istent (hiera rc hi ses e t dependants d ' une structure de 
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dra inage karstique), la kar togenese peut etre tre rapide ; le kar t 
reag it ra pide ment a toutes modifi ca ti on du po te nti e l de 
karstification (gradient hydraulique, foumiture en Hp et en CO

2
, 

etc). C'est d 'ailleurs tout l' interet du karst de reagir rapidement et 
de e readapte r aux nouve ll es do nnes geo morpholog iques, 
climatiques ... Les reseaux outerrains, notamment leur agencement 
(zone vadose- zone noyee), portent la signature des ruptures de la 
symetrie du temp ; des que les conditions changent (occasionnee 
par des evenements majeurs), 1 ' ancienne structure est abandonnee, 
une nouvelle se met en place. L' interet de la spe leo logie est de 
reconnaitre le structures heritees et leur sequence tempore lle. 

Ph . AUDRA ' inte rroge justement ur ce tru c tures de 
dra inage, notamment le ancien re eaux ub-horizontaux (facture 
noyee) communement rapportes au niveau de base karstique. Est­
ee si ce rta in que cela ? Comment ex pliquer alors les g rosses 
conduites fo rcees ayant une nette declivite ur plusieurs centaine 
de metres de deni vele. Dans ce cas, ou se situe le niveau de base: 
en haul ou en bas de ces conduits? Ph . AUDRA souhaiterait qu 'on 
discute de cette question, ic i ou une autre fo is, etant donne le temps 
qui reste. 

J.-J. DELAN OY aimerai tqu 'on abordeegalement !' incidence 
des grands edifice glaciaires dans la kar togenese, notamment vis 
a vis des points d 'emergence des eaux karstiques. Les glaciers font­
ils fonction de barrage ? 

A. BIN! ne pense pas que les g laciers ent rai'nent une fo rte 
press ion sur les versants al ors qu 'e lle est indeniable sur le fond de 
la va llee englacee. Maintenant , ii apparait de licat de dffinir 
I ' incidence des glacier de vallee ur les circulations endokar tiques, 
d 'autant plus que les g laciers sont l 'objet de nombreuse variation 
de debit , de frequentes crues et decrues glac iaires. Lors des decrues, 
ii doit e produire de pui antes vidanges du karst. 

De l'en emble de ces points discussions, ii apparai't clairement 
qu ' ii Faille confronter nos experiences et nos modeles karstogeniques 
afin de les comparer et ai nsi de tenter de definir les princ ipaux 
acteurs karstogeniques et leurs assises spatiales. Pour travailler dans 
ce sens, A. BINI propose la constitution d ' un groupe de travai l ur 
«la karstogenese de !'Arc alpin». Les personnes interessees pour 
partic iper ace groupe sont invitees a prendre contact avec A. Bini 
dont l 'adresse se trouve ci-dessou . 

New working group «Karst history of alpine ranges» 

In the course of the di scussion of the session «Karst hi s­
tory of alpine ranges», it became clear tha t each researcher 
has hi own survey area that is limited with respect to the 
whole alpine cha in. The geological evolutio n of the e area 
are diffe rent and , conseque ntly, the characte ristics of each 
karst are diffe re nt. 

On that account, it i difficult to find the way to sugge t 
both con-e lation and an e volutionary frame work of the karst 
that could be u e ful cons idering larger areas, or even the 
whole alpine range. 

Bes ides the e reason , it must be con idered that research 
me thodologies vary according to different researchers so the 
compari son of their outcomes become harde r. 

These kind of reflections led to the need of a workgroup 
that could find a olution to the problem. The workgroup 
hould work at the harmonization of the actual knowledge 

about a lpine karst with the aim of pointing out bo th the com­
mon feature of the evolution and the loca l factors that make 
diffe re nces . Other goa ls of the workg roup are: make an at­
te mpt of harmonize the research methodolog ies employed 
by differe nt people, and the supporting of the inte rdi scipli­
nary studies invol v ing the earth science branches that a re 
useful for the study of the geolog ica l evolution of the kar t. 

It will be presented a project at the UNESCO concerning 
thi s workg roup. 

P eople who are inte rested at thi s work pl an please con­
tact: 

Prof. Alfredo Bini , Dipartime nto di Sc ienze della Te rra, 
Uni vers ita deg li Studi di Milano, vi a M a ng iagalli 34, 
201 33 MILANO, Italy, tel : 02/23698238, fax : 02n063826 l , 
email: bini@e35 .gp.terra.unimi.it 
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Workshop on Electronic techniques in Speleology ESC02 

Christian Ebi 
Spectrospin AG, Industriestrasse 26, 8117 Fallanden, Switzerland 

Abstract 
A pre-congress workshop on Electronic Techniques in Speleology took place on the 8'h and 9'h August, I 997 in Muotathal. On the first 

day there were presentations on different communication methods and on collection of scientific data in caves u ing dataloggers . The 
program on the second day consisted of practical demonstrations of equipment bought by the participants in the entrance series of Holloch 
Cave. 

Introduction 
Computers have been used for a long time in calcu lating and 

drawing cave surveys, but it has been rare to meet other complex 
electronic devices in the caving world. Use in caves places strin­
gent demands upon the weight, power-consumption and mechani­
cal sturdiness of cave instruments. Modern designs offer increa -
ing miniaturization, with power savings, they are smaller and con­
sequently also more robust. Recently cavers have become very in­
terested in advances in illumination-methods, communications tech­
nology, radio location, power supplies for drills , dataloggers , sen­
sors and bat-detectors. 

To promote future cooperation and to enable face-to-face con­
tact, the Holloch Cave Research Association organized this work­
shop in Muotathal in Central Switzerland. 

Participants 
At the Workshop more people participated than ex pected. 

Twenty one active participants From nine different nations were 
welcomed. Specifically the organizers were pleased that several of 
the most well-known experts on the area of the Speleo-electronics 
attended. While some of the participants were already in commu­
nication by e-mail before the workshop, for many this was their 
first chance to meet face-to-face, and to see and use the equipment 
designed and built by others. 

Presentations 
On Friday several presentations were given, on the topics of 

communication and collec tion of scientific data by datalogging. 
These two areas of Speleo-electronics were identified by the par­
ticipants as their areas of greatest interest in a pre-convention ques­
tionnaire. 

Jacques Hurni (Switzerland) opened the lecture-series with a 
report on cave radio for rescue purposes in Switzerland. For res­
cues in the Holloch special communication-devices are necessary, 
to allow wireless propagation distances of approximately 800 m 
through the rock. [IJ.[2]. 

Felix Ziegler (Switzerland) paid attention to at the develop­
ment of devices which were light in weight and had low power 
demand. The application of the earth-current-technology has proved 
the most efficient antenna-system. He mentioned that a good large 
signal behaviour is more important in this app lication than a very 
low noise prearnplifier, due to the hi gh impact of atmospheric noise. 
The device called AGHfunk operates in the long-wave band and 
the system can be connected over a VHF-Link with the rescue­
headq uarters. 

Ian Drummond (Canada), co-founder of th e magazine 
Speleonics, told about the successes in Canada with cave-radio 
equipment. The cave-radio equipment that he developed uses CB-

radio equipment as a basis. The output-frequency of27MHz is con­
verted into the VLF/long-wave bands . ln this manner a cave-radio 
can be built in an evening, wh ich moreover is very familiar and 
easy to operate [3] . Ian Drummond asked the developers of cave­
radio equi pment, to consider measuring two parameters, noise floor 
and intermodulation distortion of the receiver, to allow a perfor­
mance comparison. Felix Ziegler pointed out the complication of 
the selectivity of loop-antennas. Most loop-antennas are selective 
and so the preamplifer is a broadband one. Earth-current receivers 
often use an input filter and so the comparison is complicated. 

Ian Drummond suggested a project to measure the intensity of 
atmospheric noise in caving areas around the world, with exchange 
the results. He introduces the project with a calibration-procedure, 
which allows the absolute value of the field-strength in A/m to be 
measured. 

Wookey witlz tlze single-wire telephone "Miclziep/zone" 
(AUS) 
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Graham ay lor (France) re ported on th e ac11v1t1es of 
ADRASEC 38 (Association DepartementaJe des Radio Amateurs 
de la Securite Civi le Dep. 38 lsere, France). 

ln 1996 in the Gouffre Berger there wa a erious accident , 
which cau ed the development of wireless comm unication equip­
ment for use in thi cave. They achieved very clear reception un­
dergrou nd at a depth of 640 m with about 540 m of rock thicknes 
above. 

Graham also reported some impre sive theoretical contempla­
tions to the topic «Are loop really best for underground comms», 
a comparison between loop-antenna and current-injection . Gra­
ham aylor also presented frequency-spectra of the long-wave band. 
Disturbance-free frequencies can be identified in by this way. 

Michael Lake and Jill Rowling (Australia) presented the Aus­
tra lian single-wi re-telephone called the Michiephone. This system 
was originally developed in 1974 by Neville Michie and today form 
the standard communication eq uipment in the Australian cave res­
cue ervices (Cave Rescue Squads, CRS). The design was reworked 
by Michael Lake and i now the size of a cigarette-box. This equip­
ment once again showed how imple olutions are often most ef­
fective and enable widespread use of the system. 

Frank Reid (USA), a very ex perienced speleo-engineer and 
editor of the magazine Speleonics, told us of his many long-years 
of experience and howed picture of ucces ful radio-locations to 
find new entrances in caves. Frank is an immeasurable treasure­
house of ideas, articles and snippets of knowledge. Frank earned 
greatest attention with his spectacular picture of the excavation of 
an artificial entrance into a cave through an extremely unconven­
tional use of explosives. 

Fel ix Ziegler (Switzerland) introduced the measurement of the 
high water-levels in the Holloch, which have been made for many 
year now. The exceptionally high pressures, put special require­
ments on the construction of the data-logger. The newest design 
can measure simultaneously pressure, temperature and conducti v­
ity in a siphon or a high water-zone over a duration of one year. 
The microproce or, the memory and the interface-circuits are ac­
commodated in a length of Im brass tube. The probe could endure 
pressures up to 22 bar. 

ev ille Michie (Au tralia) is not only the developeroftheAus­
tralian Michiephone, he also deve lops very exacting measurement 
instruments. Some of these instruments he presented with pictures. 
These include instruments to measure cave-climate parameters uch 
as CO,, and du t in tourist part of cave . [4]. He demonstrated his 
portabie temperature and humidity-equipment which can regi ter 
changes of 0.1 % at near I 00% humidity. He also showed pictures 
of an exq ui site ly sensiti ve barometer which can record changes of 
one hundredth of a millibar for work in studying cave winds. Neville 
also demonstrated a commercial product of the US-company O -
SET. Thi company make miniature Data-loggers fo r a low price. 
The units record for over a year, and is upplied wi th ea y to use 

software. 
Finally Ian Drummond showed a tiny data-logger, which notes 

how many object with a light emer a cave. Why with light ? So 
on ly humans, and not bats. rodents and lost birds are counted! The 
appliance work up to I O years wi thout battery-change . 

Following the pre entations, many different discus ions oc­
curred among the participants, and most used the opportunity. to 
disp lay instruments and demonstrate the instrumen ts they had 

bought. 

Practical Demonstrations 
The next day equipment wa taken into the entrance part of the 

Holloch, approximately 600 m in the cave. The fo llow ing system 

were u ed into the cave, AGH-Funk (Switzerland, earth-current 
sys tem), ASS cave radio (Canada , induction radio) and the 
Michiephone. 

Frank Reid did interesting experiments wi th a portable sensi­
tive E-field audio-receiver. He was able to receive the signal from 
the si ngle-wire telephone wi th his short whip-antenna. A connec­
tion to the wire of the Michiephone wa not neces ary. Both Frank 
and the operators of the Michiephone were excited as thi s observa­
tion opens the possibility of a wireless monitor for use by people 
on a cave rescue. 

The rad io-communication with the earth-injection method al­
lowed good reception over a distance of 267 m to the surface-sta­
tion and also Lo the 450 m distant VHF-relay station. It was neces­
sary to blank out a strong beat on 46 kHz with a notch-filter. The 
red uction of di turbances and more flexible frequency/channel e­
lection is a topic for future developments. 

The ASS cave radio with the CB-radio as base allows easy chan­
nel e lect ion. Ian Drummond did comparison-measurements be­
tween earth-current injection and loop-antennas. 

Remarks 
At the conclusion of the Workshop an end-discussion was held , 

which was managed by Ian Drummond. The participant related 
what ideas they had gained and what actions they wanted to pur­
sue. The idea of cooperating on world-wide project should not be 
lost and the new won friends should not be lost either. 

Wookey drew attention to the Cave Radio and Electronics Group 
(CREG) of the Briti h Cave Re earch A ociation (BCRA), as an 
international forum. The group regularly publi he a journal. The 
Journal forms an excellent platform for publications on the area of 
the speleo-electronic . Frank Reid mentioned further the US-based 
magazine Speleonics and the e lectronic Mailing- list (spe leonic -
request@ altadena.net). 
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Ian Drummond (CDN) and Jill Rowling (AUS) 
discussing on Cave Radio 
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3rd International Meeting on Subterranean Topography: the 
Symbol list revised 

Philipp Hauselmann 
Haldenstrasse 32, 3014 Bern - Switzerl and , praezis@mpi.unibe.ch 

Abstract 
On the occasion of the I 2'h UIS Congress in La Chaux-de-Fonds, a work hop was organ ised in order lo rev ise the proposed UIS ymbol 

list. The workshop was more international than the preceding ones, however, we regret the absence of some countries that are leading in the 
domain of speleology. 

The widely published proposals had been well accepted in general, so this workshop had only to di scuss minor improvements and 
additions. This was done in a very effective and fri endly manner, so that we can consider the actual list as the fi nal one. It is not the pl ace 
here to publi sh the changements, maybe it i worth noting that the di ffe rentiation between «normal» symbols and «additional» ones has 
been cancelled. 

The nex t step is to vote thi s final list by UIS national delegates, a task that i scheduled to the end of 1997. Then, the list will be officially 
published as the UIS Symbol List. 

The author of thi s ab tract became Chairman of the Working group on topography and drawing. This working group is embedded in the 
UIS Info rmatics commission and deals with virtually all things connected to topography and mapping. Anyone interested in joining the 
discussions is invited to send an email (or a letter) to me. 

Zusammenfassung 
Im Rahmen des 12. UIS-Kongres es in La Chaux-de-Fonds wurde ein Workshop organisiert. der zum Ziel hatte, die vorgeschl agene 

UIS-Signaturli te zu rev idieren. Dieser Workshop wies e ine internationalere Beteiligung auf a ls die vorhergehenden, !eider waren dennoch 
e inige in der Hohlenfo rschung fi.ihrende Lander abwesend. 

Die publizierten Vor chlage wurden generell wohlwollend aufgenommen, so dass dieser Workshop nur kleinere Verbesserungen und 
Zusatze zu diskutieren hatte. Dies geschah in e iner sehr effektiven und freundlichen Atmosphare, so dass die entstandene Liste als da 
Endprodukt angesehen werden kann. Es wUrde zu weit fi.ihren, alle Anderungen hier zu publizieren. Als wichtig te Neuerung sei hier nur 
erwahnt. dass die Unterscheidung in «Hauptliste» und «Zusatz» wegfii llt . 

Der nachste Schritt wird sein , dass Delegierte aus den einzelnen Landern Uber die Liste abstimmen. Dies ist fi.ir Ende 1997 geplant. 
Danach wird die Li ste als die o ffi zie lle UIS-Signaturliste publiziert werden. 

Der Au tor die es Beitrages wurde Vorsitzender der Arbeitsgruppe Uber Vermessung und Zeichnung. Diese Arbeitsgruppe wurde in die 
UIS-In fo rmatikkommi ssion integriert. Sie behande lt alle Fragen rund um Vennessung und Zeichnung. Jedermann , der sich fi.ir diese Fra­
gen interes iert, ist eingeladen, mir ein email (oder e inen Brief) zu schicken. 

Resume 
Dans le cadre du 12• Congres UIS a La Chaux-de-Fonds, une table ronde s 'est occupee de la revision des signes conventionnels util ises 

en topographie souterraine. Cette table ronde etait plus intemationale que les precedentes, bien qu 'on y regrettait !'absence de quelques 
pay qui jouent un role majeur dans la pe leologie mondiale. 

Les propos itions publiees ont ete en general acceptees; la table ronde n 'eut qu 'a discuter d 'ameliorations et d ' additions mineures. Ceci 
se passa it dans une ambiance tres efficace et sympathique, et ii faut considerer la liste revisee comme definiti ve. 

Cette liste final e sera votee par les de legues UIS a la fin de 1997. Ensuite, la liste sera publiee offic ie llement comme «Liste UIS des 
Signes Conventionnels». 

L'auteur de ce resume est devenu president du groupe de travail de topographie et dessin. Ce groupe est integre dans la commiss ion 
informatique de l' UTS . II traite toutes les questions liees a la topographie et au dessin . Toute personne interessee a partic iper est priee de 
m'envoyer un courrier e lectroniq ue ou une lettre. 
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Report of the Discussion on Pseudokarst 

by Stephan Kempe• and William R. Halliday2 

1 Technische Universitat Darrnstadt, Geol-Palaontol. Inst. , Schnittspahnstr. 9, 64287 Darmstadt, Germany 
2 Hawaii Speleological Survey of the National Speleological Society, 6530 Cornwall Court, 37205 Nashville, TN, USA 

Chairpersons: WiJliam. R. Halliday, Stephan Kempe, Eszterhas Istvan 

The group was mainly concerned with the ta k to find an ac­
ceptable definition of «pseudokarst». In order to do this, it wa felt 
that, first , a definition of «karst» was needed. After about an hour 
of intensive discussion the following definitions were obtained and 
mo t of the participants agreed: 
I ) Definitions hould be based on landscapes, not i olated fea­

tures. 
2) Karsts are landscapes with a predominance of subsurface run­

off, evolved through time by solution and (to a smaller part) by 
physical erosion. Subclasses include (i) Carbonate (or classi­
cal) karst; (ii ) gypsum karst ; (iii) salt karst; (iv) quartzite karst; 
or (v) c lassify by dominant lithology in case more than one of 
the above rock types are present. 

3) Pseudokarsts are landscapes with morphologies resembling 
karst, and/or may have a predominance of subsurface drainage 
through conduit-type voids, but lack the e lement of long-term 
evolution by solution and phy ical erosion. Subclasses include 
(i) Pseudokarst on lava; (ii ) p eudokarst on ice (note that we 
did not consider melting a solution process); (i ii ) pseudokarst 
on permafrost; (iv) pseudokarst on talus; (v) pseudokarst on 

unconsolidated sediments or volcanic ash. 
We further stressed the point that an individual cave as such is 
not necessarily part of a karst or a pseudokarst landscape. Caves 
therefore should be classified by the process or processes which 
forn1ed them. Only then can it be determined if a cave is a karst 
or pseudokarst feature, or j ust a cave in an odd place. For ex­
ample, a talus cave may be just that; it only becomes an ele­
ment of a pseudokarst if it causes extensive subsurface drain­
age on a landscape level. 

4) lmportant specific comments: in some localities of karst-like 
features in poorly soluble rock, there may be an interface be­
tween karst and pseudokarst rather than a boundary. The possi­
bility of dissolution karst in andesite was mentioned ; di s olu­
tion features of laterite were not mentioned. An exten ive 
pseudokarst in moderately consolidated volcanic breccia with 
numerous dolines was reported to exist in NW Wyoming, USA. 
Also reported was the ex istence of cavities resulting from melt­
ing of ice bodies in earthy deposits, and also a sizeable grav ity­
sliding pseudokarst in New York state, USA, with closed de­
pressions and underground streams. 

Report of the Discussion on Cave Climatology 

by Jean-Louis Regez 
Nelkenweg 8, 4144 Arlesheim 

Chairpersons: Bulat Mavlyudov, Giovanni Badino 

The main themes discussed were: 
Fluxes of heat and water between the ai r and the wall of the 

ga llery of a cave. 
Climatological aspects re levant to the protection of show caves. 
Measurement of paran1eters relevant to cave climatology. 
Modelling of cave climatology. 
Future direction . 
The discussion brought up a lot of arguments on the means to 

measure and model the climatology of caves. The basic phys ical 
processes of heat conduction, water evaporation and condensation 
and the transfer of vaporisation heat are well known. Many argu­
ments centred of the difficulties to make measurements of relevant 
parameters which are enough accurate and sampled often enough 
at enough places in the cave to be studied. The reality is that not 
much measurements of temperature, humidity, CO2 wi ndspeed have 
been done in the past. One participant (Nevi lle Mitchie) presented 

a row of instrument developed for measurements under condi­
tions happen ing in caves. Some participants stressed that the pa­
rameters must be measured to a very good preci ion. Depending 

on the cave to be studied, the d ifferent processes involved in cave 
climatology have different quantitative contributions. This was very 
perceptible in the discus ion, it was not always possible to make 
the difference between an argument specific to a given cave and an 
argument which i applicable to all caves. Obviously, some better 
heuristic to lead the research work is needed there. The idea of 
modelling a cave, making «critical» measurements to check the 
model , refining the mode l and making more measurements was 
put forward. 

How to protect show caves is a special problem. Everyone in 
the round thinks that a detailed c limatologic modelling of the cave 
is an important part of the work to be done to get the data necessary 
to manage a show cave in a sustainable way. 

There were a bunch of proposals for the future: 
Extend caving work to include measurements of temperature, 
CO

2
, humidity, airspeed. 

Make the appropriate instrument avai lable. 
Put more work on setting up climatologic models. 
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Significance and Application of the Term Speleothem 
Results of the Discussion on Cave Mineralogy 

by Jacques E.J. Martini 
Council for Geoscience, Private Bag Xl 12, Pretoria, 00 I, South Africa 

Chairpersons: Caro l Hill , Pao lo Forti 

W.R. Halliday (U.S.A.). The de finiti on by G. Moore works very 
well fo r lime tone caves, but not fo r volcanic cave , which appear 
now as a n important catego ry. One ho uld s pea k of « lava 
spe leothems», which inc lude a large variety of types: stalactite, 
stalagmite, rimpool, etc. This is more a mineralogical problem rather 
than morphological. In the case o f volcanic caves one should not 
speak o f spe leothem since water is not involved in the genetic pro­
cess. 

C. Hill (U .S.A.). Mud fo rmations are al o called spe leothems 
by some peoples, but they aren ' t spe leothems by our de finiti on 
because mud is not a mineral, it is a mixture of different minerals. 

C. Se lf (U.K.) . A stalactite cannot be identified as a spe leothem 
if it is taken out of it context, that i , under a bridge and not in a 
cave. The term spe leothem-like structure could be used fo r such 
questionable cases. Another term , «karstotypic», could also cover 
a fo rmation whether in or out of a cave. 

A .A. Cigna (Italy). Self's opinion should be supported to acer­
tain extent, but a wider sense should be adopted . «Spe leothem» 
should be general , fo r instance a catacomb can be considered as an 
artificial cave. Maltsev 's concept of constrain ing the tem1 to the 
karst environment is not advisable. 

C. Hill (U.S.A.). The term spe leothem hould be restricted to 
natu ra l caves because «spe leo» means cave. 

G. Veni (U.S .A.). Stalactites in lava tubes are syngenetic with 
the cave. This might induce to extend the term to roof pendants, 
which are obviously not pe leothems. 

W.R. Halliday (U.S.A.) . Lava stalac tites are not roof pendant 
and are of secondary orig in , due to melting of the roof by gas ac­
tion. 

G . Veni (U.S.A.). For ic icles in g lac ier caves, the appe llation 
speleothem encounters the same problem than for lava stalactites. 

W.R . Halliday (U.S.A.). Veni 's statement is not correct: icic les 
in glac ier caves are post- pe leogenes is. 

G . Veni (U.S.A.). This ques tion should be discussed in a spe­
cial group. 

B.P. Onac (Romania). Lava tubes are not considered as caves, 
onl y karst cav ities should have this appe llation. Moore's opinion is 
supported: caves are restricted to karst. 

C. Hill (U.S.A.). To the contrary of Onac 's opinion, lava tubes 
should be con idered as caves. For instance many minerals described 
in «Cave Minerals of the World» are from lava tubes. 

J. James (Australia). Moore's concept should be supported. The 
definition of a primary mineral in a cave is the problem to be solved. 

F. Urbani (Venezuela). The definition of karst has to be scrut i­
nized . For instance quartzite karst have been accepted as such only 
recently. Therefore, this appellation should be taken in a broad sense. 
About spe leothems, this tem1 should be defined as a secondary 
mineral deposit in a cav ity. Thi s inc ludes also artifi cial cavities. 
Small natural cav ities with no dark zone should also be considered 
as caves. 

S. Frisia (Italy) . There is the problem of detrital sediments in 
caves: are they pe leothems? Another problem is: should non-kar t 
cav ities like geodic vug of diagenetic origin or tectonic voids be 
considered as caves? 

W. Frantz (U.S.A.). The tenn fo miation is recommended as it 
is more general and may include mud fea tures. This speleoterm 
should be extended to fo rmations in the light zone. 

K. Takacs-Bolner (Hungary). The concept of speleothem should 
not be extended to artific ial caves. 

I. Vi e hm ann (Ro mani a) . The mo rpho logy charac te ri z ing 
speleothems should fo llow the etymology more closely than in prac­
tice. For instance the term helictite should apply to «pig-tail» shaped 
spe leothems only and not fo r stalactites growing into any direc­
tion , a understood by the majority of the cavers. S imil arly the 
te rm «moonmilk» is no t correct. To be noticed that the term 
spe leothem was accepted in Europe only with difficulty. ln conclu­
sion, this term can be nevertheless accepted , but only fo r chemical 
depos its. 

N. Michie (Australia). Moore's de finiti on of spe leothem, that 
is depos ited by water onl y, is not acceptable. It should be extended 
to water-free deposition, like deposition from vapours. 

S. Knight (U.S.A.). Spe leothem is a broad term coined by us­
age that even non-sc ientists understand. Words like «spe leo-type­
them» or «speleo-like-them» would be adequate words for struc­
tures not formed in caves, fo r instance. T hese words would also be 
understandable to non-scientists. 
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Geotopes and their Management 
Results of the Discussion on «Geotopes» 

by Ugo Sauro' and Vincent Grandgirard2 

'Dipartimento di Geografia, Via del Santo 26, J-35123 Padova 
2University of Fribourg, Institute of Geography, CH-1700 Fribourg 

Chairperson: Ugo Sauro 

Introduction 
The discussion on geotopes ha involved everal participant . 

Dr Vincent Grandgirard presented a review about the concept of 
geotope and the po sible strategy to use this notion to establish an 
inventory and to promote the con ervation of geological and geo­
morphological heritage ( ee the enclo ed paper). The propo al of 
Dr Grandgirard have been appreciated by the participants. ln the 
discussion, a general agreement has been reached about the oppor­
tunity to promote an inventory of karsl geotope at an international 
level. Method for the evaluation of the kar I geotopes must be 
standardised and te ted in different countries. For each population 
of similar geotopes. it is possible lo perforn1 a compari on based 
on quantitative, semi-quantitative and qualitative paran1eters (mor­
phometry, geological and biological contents, historical and cul­
tural heritage. etc.) to identify the most typical and the most pecu­
liar forms, to establi ha hierarchy of value and to plan the conser­
vation and/or the utilisat ion for cultural and recreative purposes. 
For a correct management, each kar L geotope mu t be considered 
as a part of a kar l gee-ecosystem. ln fact some types of human 
impact in a karst gee-ecosystem may be reflected also on its com­
ponent parts. In the future it could be important to organise a work-
hop on karst geotopes and 10 establi ha commis ion at least at an 

European level. As an hypothesis for a workshop 1 suggest to Link 
it with the meeting on «Karst systems» organized in France for 
September of 1999. 

Origin and Definition of the Term 
«Geotope» 

The Lenn «geotope» was initially created as a counterpart of 
the term «biotope». The geotope concept aims al the integration of 
geoconservation into legal texts and into land-use planning and 
nature con ervation procedure . In English-speaking countries, and 
particularly in the UK, the term «geosite» is u ed as a synonym of 
«geotope». Geotopes are parts of the geosphere having particular 
importance for the comprehension of the hi tory of the Earth. 
Geotopes form the geological and geomorphological heritage. They 
are the memory of the Earth's past and tl1e key for the comprehen­
sion of its present and future state. They are an e sential e lement of 
the natural heritage. According to their characteri tic, geotopes can 
be arranged into several types, related to the different domains of 
Earth ciences. One can distingu ish structural, mineralogical , pet­
rographical, geochemical , hydrogeological , paleontological, 
stratigraphical , edimentological, geomorphological, pedological , 
etc. geotopes. A geotope can obviously belong to several types. 
Geomorphological geotopes correspond to landform , active or not , 
which deliver information allowing lo read the history of the Earth, 
to understand its present dynamic and to appreciate its future evo­
lution. Among geomorphological geotopes, several sub-type can 
be propo ed according to their complexity and to the geomorpho­
logical processe recognized as responsible for their genesis. Karst 

geotope are one of these sub-types. 

The Utility of Geological and Geomor­
phological Heritage Conservation 

The intrinsic value and the singularity of the geological and 
geomorphological heritage must be respected. This is all the more 
important since the geological and geomorphological heritage is 
finite and non renewable. From a more practical point of view, pre­
serving tl1is heritage can be justified for the following reasons: 

to expand knowledge in Earth cience and to improve the un­
derstanding of processes through which the natural environ­
ment evolves; 
to have intact and exemplary ites available for use as concrete 
illustrations in educating Earth sciences specialist . For the e 
specialists, field sites are in fact an irreplaceable study labora­
tory; 
to provide teachers and their students as well as all persons 
with a particular intere t (for example nature lovers, speleolo­
gi ts) with accessible and well documented sites allowing them 
to familiarize themselves with the Earth and its hi story; 
to preserve geological and geomorphological sites' aesthetic or 
landscape value. ecological importance, cultural or historical 
significance, etc. 
The combination of these qualities give these sites particular 

importance for the collective identity. They are often valued as rec­
reation site as well. The e elements thus prove that conserving 
our geological and geomorphological heritage serves the interests 
of several parties at the ame time: Earth sciences specialists, the 
general public and nature itself. 

From the Individual to the International 
Level 

Geological and geomorphological heritage must not be seen as 
belonging only to the cientific community and to planners. It con­
servation can only be guaranteed once the general public claims 
thi s heritage as its own and a sumes the role as its guardian. 
Geoconservation must be promoted at all decision making level 
(local, regional , national and international). Effort must be made 
to increase awareness concerning the recognition and conservation 
of geotopes. New management tools must be developed in the fields 
of legislation, land-use planning and nature con ervation. ln thi 
per pective, inventories of geotope are basic data for their conser­
vation. 

Process for an Inventory of Geotopes 
An inventory of geotopes constitute a fundamental informa­

tion for users who mo t often do not have any particular knowl­
edge in the field of Earth ciences. To become a reference, such an 
inventory must deliver convincing and understandable results. lt 
must therefore be based on a clearly defined proces as well a on 
solid scientilic data. The propo ed proce s for the realization of an 
inventory of geotope can be broken into five successive stages: 

Proceedings of the 12'" International Congress of Speleology, 1997, Switzerland, Volume 6 109 



categorization of the objects; 
inventory of the objects; 
evaluation of the objects; 
selection of the geotopes; 
characterization of the geotopes. 

Management of Geotopes 
The first step in order fonnulating management measures for 

the geotopes is the assessment of any threats to them (degradation 
of their integrity or their activity). Damage cau ed to geotopes is in 
general irreversible, as they cannot be reconstructed or compen­
sated. For thi rea on, measures for the management of geomor­
phological geotopes can only be protection measures (for example, 
creation of a nalllral reserve, restricted use) or enhancement mea­
sures (for example, creation of a nature trail , increasing public 
awarene , improving accessibi lity). The responsibility for man­
aging geotopes could be conferred lo local or regional groups in­
volved in their conservation (scientific societie , associations for 
nature conservation, museum , schools, uni versities, planners, gov­
ernment au thorities, property owners, etc.). 
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Report of the Discussion on Epikarst 

by Jean-Pierre Tripet 
Swiss National Hydrological and Geological Survey, Federal Office of Environment, Forest and Landscape, 3003 Bern, 

Switzerland 

Chairperson: Alexander Klimchouk 

Introduction, key topics 
A. Klimchouk opens the discussion and notice that the paper 

presented within the Session 2, «Epikarstic zone: morphology, hy­
draulics and genesis» refer to very different a pects. In order to 
organize the exchange of idea , he propo e to discuss the follow­
ing topics: 
I. ature, definition and conceptual model of epikarst 
2. Factor controlling the epikarst fom1ation, relative importance 

of these factor 
3. Evolution of epikarst, development tages; 

Clusters of karst landfonns typical for certain stages 
Soil formation and soi l degradation 

4. Unified characterization of epikar tin order to enable its com­
parison from region to region. 

He further emphazises that the way to a systematic correlation be­
tween epikarst and karst morphology requires a deep under­
standing of epikar tic and weathering proce e . 

During the di cu ion, a further major question i pointed out: 
5. Analysis of the hydrodynamic functioning of the epikarst. 

Some important comments 
Some important contributions to the discussion are summarized 

below. Most of them are related to several from the key topic men­
tioned in the introduction and it appears that a short di cu sion is 
not sufficient for a well structured analysis of the present knowl­
edge. 

1. Definition of epikarst 
It is sugge Led by ome participalll that the definition of the 

permeability factor (s tru cture, geometry of the voids and 
discontinuities) is of basic importance for the epikarst definition. 
The e factor result from tres release and weathering. In other 
words, the ob ervation and description of the hydraulic function­
ing of the epikar I would be of paramount importance. This opin­

ion needs further discussion . 

2. Significance of the dolines 
In many cases the doline represent the la t evolu tion Lage of 

shafts and, in other words, result from an upward karstification 
(e.g. observations in Slovenia and in llaly). 

However, another type of do lines exists: the dissolution do lines, 
that have another origin and are not nece arily in connection with 
a shaft. For this reason, a doline does not always correspond to the 
place where the vertical flow is the quicker. 

This ob ervation shows that it is necessary to distinguish the 
phenomena specifically related to the epikarst (more recent) from 
tho e related to the deep kar t and ultimately appearing at the sur­
face. It is also of basic importance to locate and to swdy the haft 
which constitute the hydraulic link between the epikarst and the 
deeper karst. 

3. Self-cleaning properties of the epikarst 
During the groundwater percolation through the epikarst a self­

cleaning of the water can take place (e.g.: ob ervations in Slovenia). 
In the epikarst, which effect is dominant and under which condi­
tions: the self-cleaning effect due to the flow through fine material 
or the high flow velocity (horizontal or vertical) towards the deeper 
karstic network? 

4. Difficulty to observe the epikarst 
The study and the understanding of the epikarst are made more 

difficult due to the carce opportunities for direct ob ervation . ln 
many cases, mo t of the knowledge on epikarst are derived from 
observation made in quarries (e.g. in Poland). 

Conclusions 
The discussion has shown that many important observations 

and measurements related to epikar t have been made as yet. Valu­
able studies related to a conceptual model of the tructure and func­
tioning of the epikarsl have been carried out. However, additional 
synthes is work is needed in order to evaluate the available knowl­
edge, to define more pecifically the lacunae in the knowledge and 
to make recommendations how LO improve the knowledge. 

An important aspect to be improved is the correlation between 
epikarst and karst morphology. 
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Compte rendu de la journee du sauvetage souterrain 
(samedi 16 aoOt 1997) 

par Remy Wenger 
La cle des champs, CH- 2207 Coffrane 

La Commission des secours de la Societe sui sse de spe leologie 
a organise durant le 12c Congres international une Journee du sau­
vetage souterrain . ous avions fa it ce choix de preference a la te­
nue de reunions fo rrnelles et theoriques qui nous semblaient ne pas 
presenter d ' interet. 

Le but de cette journee etait de reunir au meme moment et au 
meme endroit toutes les personnes interessees par la problemati ­
que des secours souterrains, ceci dans un cadre qui fav orise les 
echanges d 'experiences et d ' idees, et qui ne soit pas trop rig ide. 

Plus d ' une centaine de congressistes venant de pres de vingt 
pays differents ont pris part a cette rencontre. Le programme etait 
varie: demon trat ions, pre entations d 'equipements speciali se , 
communications sur I 'organisati on et la structure des Speleo-se­
cours, debat-discussion sur le theme de !' utilisation d 'ex plosifs !ors 
de auvetages souterrains. 

Les coordonnees des personnes qui ont presente des demons­
trations ou des equipements figure dans la li sle d 'adresses c i-des­
sous. 

Demonstrations techniques : 
Le systeme du transport de brancard avec !'aide de la pou­
lie mobile presente par Rudolf GLUTZ, Suisse. 
Le y teme de communication telephonique avec un eul 
fil monophone developpe par le Speleo-secours suisse. Fa­
c ile d ' usage, ii a deja fa it ses preuves !ors d 'operations de 
secours. Presente par Edouard Marrnillod. 

Presentations d'equipements specialises : 
Le systeme de comm1111icarion radioelecrrique VLF deve­
loppe p,u- I' AGH (Arbeitsgemeinschaft Hollochforschung). 

Le brancard 
Schwarzer 

Semble-t-il ce qui se fa il de mieux pour !"instant: la sta­
tion emportee sous terre pese moins d ' un kilo et est Lres 
peu volumineuse. Facile d 'emploi, ii a deja ete teste a grande 
profondeur avec succes. Presente par Jacques Hurni . 
Le rransformareur elecrrique pour la pose de longues li ­
gnes (4 km 3x 1,5 mm2

). Reduit sensiblement les pertes de 
charge sur de grandes di stances. Tres utile dans les cas de 
minage !ors de sauvetages. Presente par Werner Janz. 
La civiere eranche du Speleo-secours franyais presentee par 
Jacques Michel (voir publication dans le Vol. 5 des actes 
du congres) . 
Le brancard Reacr de la CRO (Cave Rescue Organisation, 
Grande-Bretagne). Tres bon brancard dont les particulari ­
tes sont la legerete et le fa ible encombrement. Presente par 
Brian Jopling. 
Le brancard Schwar:er du Speleo-secours suisse. Utili se 
par cene organisation depuis plu de quinze ans. Avantage 
de ce brancard aussi appele «sarcophage » : tres bonne pro­
tection laterale du blesse; defaut majeur : l 'encombrement. 
Presente par Danie l Burkhalter. 

Communications : 
Six communications en rapport avec les accidents souter­
rains, la medecine et les organisations de auvetage en grot­
tes onl ete presentee du rant cette journee. 

lnitialement prevue en cloture de ce programme, une demons­
tration conjointe entre la REGA (Garde Aerierme Suisse de Sauve­
tage) et le Speleo-secours suisse a ete annulee en raison d'un grave 
accident survenu a l ' un des helicopteres de la REGA quelques jours 
auparavant. 
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Compte rendu du stage de secours international 

par Christian Dodelin 

Organise par le Speleo-secours fran~ai , ce tage etait l 'un des 
nombreux camps po t-congres propose. Du 19 au 29 aout, ii a reuni 
sur le massif des Bauges en Savoie, une quarantaine de partici­
pant venus de onze pay . 

L'exercice de techniques de secours en falai se, la presentation 
de materiel pecialise, I 'evacuation en puits verticaux et en riviere, 
la de ob tructi on et un exercice d 'evacuati on en conditions 
«reelles»ont compo e l 'e entiel du programme de ce tage. 

Quelques pays ont presente par des moyens audiov isuels !'or­
gani sation des secour chez eux : Australie, Belgique, Slovenie, 
Roumanie, France. 

Pour l 'organi ation de ce tage, ii a fa llu fa ire circuler !"infor­
mation, prevoir une progression et se lectionner les cav ites utilisa­
bles et d' un interet pedagogique, apporter de la convivialite et une 
repon e aux problemes annexes des uns et des autres, beneficier 

d 'un hebergement et de nourriture suffi sante dans un cadre confor­
table, inclure les partenaires speleos, preparer un certain nombre 
de documents, se remettre en memoire le quelque mots d'anglais 
et d 'espagnol appris ii y a 30 ans ... 

M ais tout cela n'aura it abouti a rien s' il n' y avail eu des parti­
cipants soucieux d 'echanger, d'apprendre; si le groupe n'avait pa 
ete aus i demandeur et a l 'a ffut crayon en main ou appareil photo, 
tout en fai sant les cho e , tout en experimentant, tout en cherchant 
a comprendre. 

Que les liens qui e ont crees entre nos pays, no organi a­
tions, continuent a se developper pour que les progre Fait par cha­
cun d 'entre nous profitent a la communaute speleo. A on echelle, 
cette rencontre est devenue un moment important dans la vie de 
l'UIS. 

Dessin realise pour la promotion de lajournee du sauvetage souterrain 
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Compte rendu des reunions de la Commission des Speleo­
secours de l'UIS tenues durant le 12e Congres international. 

Andre Slagmolen 

Premiere reunion: 
Apre avoir dresse le bi Ian - tres positif- des travaux de la 

Commission au cours des quatre demieres annees, differents pro­
blemes ont ete aborde lors de la premiere reunion. Les principaux 
en ont: 

les distances parfois importante entTe le lieu ou sont ba­
sees les sections de Speleo-secours et les zones karstiques; 
l' insuffisance de materiel de secours (trop onereux dans 
beaucoup de pays). 

Solutions envisagees : 
Encourager et in ten i fier les contacts et echanges entre pays 
limitrophes afin de pouvoir se preter ass istance mutuelle 
en ea d 'accident. 

Adapter le materiel et les techniques aux types de grottes 
de a region e1 pouvoir utiliser ce materiel d ' instinct (le 
sauvetage doit se concevoir avec un materiel similaire a 
celui que l'on utilise d ' habitude en speleo) ... 
Les expediti on lointaines dans les pays depourvus de 
Speleo-secour de pointe devraient etre a meme de prati­
quer I 'auto- ecours. 
Diffuser au max imum manuels de sauvetage et publica­
tions techniques. 
Une decentrali ation de la Commis ion est proposee ur la 
base du projet du president Andre Slagmolen (voir ci-des-
ou ). Elle sera mise a l'ordre du jour de la deuxieme reu­

nion. 

Proposal for a new organization of the UIS cave rescue commission 

The Commis ion had since its creation, the vocation to receive and distribute information coming from Cave Re cue organizations 
worldwide. 

We must acknowledge that financial re ources are necessary for that. 
But as the UIS has no f unding, it cannot support financially its Commissions. 
Therefore the Cave Re cue Commission benefits from no sub idie , and its all voluntary members support operation expenses (mail , 

te lephone, etc.), a too heavy burden for them, thus limiting trongly activity. 
Moreover, our experience hows that wi hing LO cover from a single point all karst zone and Cave Re cue organization is pure utopia. 

Habits, traditi ons, languages, time differences, techniques used a.II are major obstacle . 
A solution would be to decentralize the Commiss ion, in order to allow for belier effic iency when collecting and retransmitting in fo rma­

tion. 
Also, possible rescue to an expedition hav ing an accident in a large cave system of a region without cave rescuers is one of the concern 

of the U.I.S . Bureau. We should in such a ea e call in an effic ient cave rescue body, as close as poss ible from the pl ace of accident. To this 
end, a good coordination should be establi hed between re cue organi zations. 

Therefore, after having analyzed needs and means, another di tribution of world coverage has been studied and is proposed to you. 
Two kind of subdivision can be considered: 
by conti11e111 (which seems to me die most rational); 
by communication language zone ( Engli sh, French, Spanish, Rus ian, German). This appears to me less convenient as languages are 

not nece sary the ame on a continent as a whole. 
We would create regional entities, each under die responsibility of a «Cave Rescue Commission Regional Coordinator» 
To define the regions we could align ourselves on the geographical distribution of continents; eventuall y for the main continents we 

could subdivide according languages (for example: orthem and Southern America). 
We have now to think about these di ffe rent fo rmulas and take a decision during the next meeting of the Comrni sion. 
If this sugge tion is approved, we will take a provisional measure by committing a per on to organize in each region a regional meeting 

during which participants will be able to organize and create the e Regions and then name coordinators. 
The Bureau of the Commi ssion would then appear as foll ows: Presidents, vice-Pres idents and Secretaries, Members and Regional 

Coordinators. 
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Seconde reunion 
Dec isions approuvees par les membres presents lors de la 

deuxieme reunion : 
Decentrali sation de la Commission afin de pennettre une 
diffusion meilleure et plus rapide des info rmations. A cet 
effet, des coordonnateurs regionaux eront mis en place; 
les regions vont fare etablies et les membres de chaque re­
gion se choisiront un coordonnateur, qui deviendra d 'of­
fi ce membre du bureau de la CSS. 
Les pays fa isant partie de la FEALC (Federation de I' Ame­
rique Latine et des Cara'ibes) ont deja des igne leur coor­
donnateur regional, ii s 'agi t de Efra'im MERCADO (Puerto 
Rico). 
Pour repondre a la demande expresse du Bureau de I ' UIS , 
une liste aussi complete que possible des expeditions loin­
ta ine sera etablie; ceci permettra une solidarite entre les 
expeditions proches et de ce Fait une plus grande rapidite 
d 'action des secours en cas d 'accident. C'est Bruno Delprat , 
membre du bureau de la commission qui assumera cette 
mission . 

Les coordonnateurs regionaux 

But: 
Des coordonnateurs regionaux seront mis en place afin de rap­

procher la Commission des organi sations de sauvetage sur le ter­
ra in. 

Chaix: 
Le coordonnateur est designe democratiquement par ses colle­

gues de la region (suivant les reglements de l' UIS , chaque pays 
possede un delegue). 

Representation : 
Le coordonnateur est membre de droit de la Commission des 

Speleo-secours de I ' UIS . 11 a pour devoir de la representer et de Jui 
fa ire regulierement rapport. 

Duree: 
Son mandat a une duree maximum de 4 ans renouvelable. La 

commiss ion ou son pre ident peut suspendre et faire remplacer un 
coordormateur inactif ou inadequat. 

Reunions et contacts : 
L'eloignement sera le principal obstac le aux reunions. Tout 

voyage et deplacement, quel qu 'en soit le but, sera !'occas ion de 
contacts entre les differents membres de la commiss ion. Les moyens 

Le pres ident, Andre Slagmolen (Belgique) es t reconduit 
dans ses fonctions jusqu 'au prochain Congres en 2001. 
Le vice-president , Gyorgy Denes (Hongrie) ayant demande 
a etre decharge de ses fonctions au sein de la commi sion, 
est remplace par Tri Fon Daaliev (Bulgarie), tandis que Grace 
Matts (A ustra lie) est nommee seconde vice-presidente. 

Reunions de secours : 
Une reunion de secours spe leo de quatre jours sera organ i­
see au printemps prochain dans le Sud de I' Allemagne: in­
vitation est lancee a ceux que cela interesse (5 personnes 
par pays maximum). 
Le Speleo-secours du New South Wales (Austra lie) orga­
nise un exercice Speleo-secours le 3eme week-end d 'octo­
bre et y convie ceux qui desirent y participer. 

La commission. par la voie de son pres ident, remercie Gyorgy 
Denes pour toute son acti vite au sein de la comm ission (notam­
ment Jes symposiums d ' Aggtelek en 1983 et de Budapest en 1989). 

de communication seront employes au max imum. 

Role des coordonnateurs regionaux : 
fl s exerceront dans leur region toutes Jes attributions de la Com­

miss ion des Speleo-secours et au nom de celle-ci, c'est-a-dire prin­
c ipalement: 

Renseigner et documenter sur Jes publications et etudes 
exi stantes 
Percevoir ces e lement dans leur region 
Aider a la fo rmation des Speleo-secour nationaux 
Repondre aux renseignements demandes 
Transmettre vers la Commission Jes cas n'ayant pu etre 
resolus 
Fournir semestriellement le rapport de leurs activites 
Susciter des contacts entre pays afin d 'ameliorer la coope­
ration 
En cas d 'acc ident, sur demande, etre a meme d ' indiquerou 
I 'on peut trouver le ou le specialistes ou renforts necessai­
res au bon deroulement d ' une intervention de secours 
Pouvoir renseigner les expeditions etrangeres sur la ou Jes 
equipes le plus aptes a pratiquer un sauvetage dans le type 
de grotte exploree, s' assurer de !'ex istence de moyens de 
transports adequats et fournir la procedure d 'appel en cas 
d 'accident. 
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Medical Aspects of Rescue in a Large Cave 

by Ueli Nageli, Arbeitsgemeinschaft Hollochforschung AGH, Switzerland 
Dr. med. Ulrich R. ageli, Kasemstra se 3, CH-8865 Bilten, Switzerland 

Summary 
Large cave systems cause particular problem for medical support, which must be considered and prepared long before a rescue. 

Professional help can be expected only after many hours or even days. Treatment for pain and hock prevention however should start a 
oon as pos. ible. Therefore, cavers need special training in first aid and materia l must be stored in peripheral areas of the cave. 

Jn large cave , time between an accident and arrival of profes­
sional help can be considerably long. In the case of the «Holloch», 
with its total length of 170 km and only three entrances, we must 
calculate at least several hours and in certain ituations more than a 
day. Even the be t re cue organisation will arrive too late, if the 
cavers on the site of an accident or in case of disease have not 
begun competent treatment beforehand. 

Immediate and effective mea ure are required. Protection 
against heat-lo s i basic. The next priority is the prevention of 
shock, becau. ea patient, once shock i established, has very little 
chance to get out of the cave alive. Effective treatment of pain is as 
important a other mea ure to urvive until evacuation i possible. 
This means in evere cases intravenous fluid replacement and 
parenteral drug administration. 

Individual preparation and training in first aid are important 
for every caver. On the other ide, adequate provisions not only 
outside, but also in the cave, must be taken by the re cue 

organisation. Infusion for intravenous fluid replacement, drug and 
other medical equipment must be stored in the cave. In the 
«Holloch», stocks exist in the most remote parts of the cave. 

Selected speleologists. at least two or three in every group. are 
in tructed and regularly trained in the techniques of injections, han­
dling of infusions, dressings and application of splint . They al o 
receive directives how lo proceed in standard situations. Basic 
knowledge about frequent di ease i al o included in this training. 
Their task include the survey of the patient until a physician ar­
rives a well as support of the patient and physician during the 
subsequent evacuation. 

With these standard proceedings. we consider the ri k of e­
vere mi takes as minimal. On the other hand, the benefit of rapid 
and competent treatment to a severely injured caver could be very 
important or even decisional for his survival or for the possibility 
to avoid pem,anenl disability. 
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Surveying report 

Wookey 

There were a number of events and lec tures o f inte rest lo sur­

veyors at the Congress in Switzerland. There was Symbols di scus­

s ion and ratification, Computing workshop on software and draw­

ing, demonstrations of Toporobot , Survex, WinKarst and others, 

Map Genera lisation. Survey ing competition and a post-congress 

survey ing and computing workshop at Zwinglipass. Some of these 

may generate future articles in the ir own right , but here is a sum­

mary to keep you up to date . 

Introduction 
The week-long Congress was based at La Chaux-de-Fonds in 

the Jura c lose to the French border o f Switzerland . It was split into 

several symposia, the most inte res ting of which, to cave surveyors 

was ' Mapping and techniques'. There were numerous camps, work­

shops and events both be fore and afte r spread over a wide area 

from Ita ly to Po land . We went across to the other side of Switzer­

land to go surveying and to ta lk about survey data exchange for­

mats. 

Software 
The first morning started w ith demo's of cave surveying soft­

ware. Jean-Pierre Cassou was supposed to be first off w ith Hades-

2000, but he never made it to the conference, so I haven ' t seen that 

software. I understand it is a development of the ' VisuelTopo ' which 

is quite popular PC software in France. Next up was Me (Wookey) 

ta lking about Survex, w ith Oily driving the compute r. Sl01s were 

only 20 minutes so we could only g ive a quick overview of the 

software , it des ign and histo ry, and showing how it works unde r 

both Windows 95/DOS and RISCOS. 

ext was Martin He ller g iving his Toporobot demo. This was 
very impress ive, consisting o f a se t o f s lide images showing vari ­

ous images which had been made with the public ly available Lime­

light cave survey program and various other bits of so ftw are fo r 

dig ita l e levation modelling and imaging. Some of the images were: 

An overview of Switzerland and its re lie f, a ll the karst s ites in the 
country, a fli ght over the te rrain , stre tching a normal topo map over 

the terrain model showing the contours and ri vers stre tched into 

pl ace, removing a ll the colour from a te rra in mode l so as to c learly 

see the shape without distrac tions, adding mist to va lleys to make 

them look convinc ing. showing a cave (Sieben-Hengs te) ins ide the 

ten ain mode l us ing a transparent a rea, the fracta l bump mapping 

enhanced 3D cave mode ls that Lime light produce , and fl y ing 

around them. Most of these images are not poss ible without the 

ex pensive dig ita l e levation data and software to manipulate it , but 

it was very impress ive and showed what can already be achieved. 
In the afte rnoon, as part of the ' In fo rmal Session on Caves and 

Computers' Gany Petrie (pronounced Peetree, not petree by the 

way. we di scovered) showed the latest vers ion of Win Karst (v5.0 ). 

Deta ils are e lsewhere in thi s issue, but I particularly noted the speed 

improvements and the new triangul ar j unc tion representation. The 
demo was opt imistica lly g iven on NT, which he was u·y ing fo r the 

first time. so it d id blow up once J . 

Using MacroMedia and CorelDraw 
Also in thi s session was Andreas Neumann. a student of Mar­

lin He ller. He showed us a number of things which he is currently 

working on. T he firs t of these was a MacroMed ia Direc to r 'appli ­

cation ' which gave you an impress ive visua l Karst in fo rmation da-

tabase fo r very liule work . By combining a map of S witzerland 

(one of Martin 's prev ious s lides) . with the ex isting Sw iss Karst 

database it is a imple matte r to plot the locations of the caves on 

the image according lo c rite ria such as leng th. cave type, a ltitude, 

cave length e tc. Zoom levels and links to the Toporobot surveys of 

the caves can a lso be added , although that bit is not yet complete. 

The effect is very s imilar to the program by Guy van Rentergem 

(see CPS , p8), but has the advantage of be ing eas ily moved to the 

web for general access, and required no real programming. Note 

that the Swiss database only outputs co-ordinates to the nearest 

l km to stop people us ing this to find the caves. 

Next Andreas showed us some of the work he has been doing 

on drawing caves w ith Core lDraw v7. He has been investigating 

the usefulne s of this sort of software for drawing surveys g iven 

tha t it is about l/2Q1
h the price of high-end CAD oftware li ke 

AutoCAD. In general he has found it to be sati sfac to ry, and it i 
easie r to learn to use than AutoCAD. He showed a couple o f nifty 

things you can do. To get tick marks around a pitch edge he defined 

a new font containing ticks, and hollowed and fi lied triangles (These 

are used in Austrian surveys to indicate the s ize of the step and 
whether or not it is climbable). By using the ' fit tex t path to curve · 

function you can then just select the pitch-edge line and then type 

to fill it with ti ck mark (of varying type if required). Very neat. To 

get nice-looking boulders he used the 'calligraphy' fea ture. This 

varies the line w idth according to the ang le of the lines, as does a 

w ide-nibbed pen. You draw the boulder, then specify the angle to 
use. The e ffect is pleas ing, and makes it look as if the boulder is lit 

from one s ide, emphas is ing its 3D-ness. Late r I ta lked to him about 

ome o f the limitations I had found in CorelDraw 3 (see C P 13, 

p6), princ ipally the problem of grouping across layers. He sug­

gested that the ' ID' feature of the newer version could be used to 

keep all the parts of the pic ture associated across layers. I will in­
vestigate thi s solution when I can get hold of a newer vers ion of 

Core lDraw. 

Fina lly Andreas ta lked about Map Genera li ation. This i the 

process of reduc ing the de ta il and drawing a representati on, rather 

than the object, whilst still g iving the right idea. One thing he had 

to work on was semi-automating the drawing of c li ffs . He wrote 

some software which. once it is shown the outlines of the rocky 

area, will look at the directi on of s lope and add the inte rmedi ate 

downslope lines w ith appropriate weighting, to g ive a realisti c ef­

fect. He has a lso worked on automating the d rawing of rocks on 
scree slopes. with randomisa tion to g ive genera lly smalle r rocks at 

the top , and larger ones at the bottom, w ithout it looking artifi c ia l. 

Toporobot a lso has a genera lisati on feature which combines para l­

lel passages, and removes unimportant ones when the cave is viewed 

from a long way o ff. This he lps with speed of display, as well as 
he lping the cave to continue to make sense as you zoom out. 

Surveying Workshop 
Afte r the cong ress th e s urveyo rs - Ma rtin He ll e r, Yvo 

Wi e dm a nn , Philipp Hii use lm a nn , A ndreas Ne um a nn . Urs 

Sandfuchs, Eri ch Plallne r. Pe te r H imme lberger. Wookey, A ndy 
Atkinson, Oily Beus (U K). Nancy Pisto le. Peter Haberlund. Garry 

Petrie (U S), Jeff Butt (A ustra li a) - drove to Zurich to spend the 

night , eat tea, and play with Martin 's amazing collection of wooden 

puzzles. The next morning we played an amusing convoy game 

th rough the tra ffi c lights o f Zurich and then drove lo Wildhaus. 
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from where we went up by cable car, then walked whil st our bags 
travelled by car and then goods cable. We only had to carry all the 
gear & food the last 20 minutes up to the hut. 

We were g iven an overview of the area & its geology, which 
ha plenty of cav ing potential. and team keen went to do a bit of 
cav ing/surveying, whilst nearly everyone else went for a walk. Andy 

& I checked out a large cave entrance about I km from the hut. 
ln ide there is an ice lake that apparently onl y opened up a few 
years back, to reveal a 4km long cave that is mostly unsurveyed . 
We got as far as the icy bl ast coming out of a damp ice-slope before 
turning back (not very enticing in shorts and zoom). Al one side o f 
the ice-lake was a pit 5cm above the ice. with its hanger and crab 
entombed in ice - most odd! 

There was plenty of talk in the evening, and the next day we 
got down to business. Most people went surveying to compare tech­
niques. e ·pec ially on vertical sections, whilst Martin , Wookey, Oily. 
Andy & Garry stayed in the un hine to discuss data-exchange stan­
dards, and more fundamentally a complete cave data-model that 
could encompass ex isting survey data from the US, UK & Euro­
pean styles, as well as define fu!Ure requirements uch as a com­
plete 3D arbitrary mesh, and intermedi ate concept such as tubes 
& chamber . We tarted by working out a hierarchy o f fo rms, and 
equivalencies such as the US/U K set of shots that form a survey, 
and the European concept o f a series, which is a section of pas-
age. We also looked at the pros and cons of a tagged data fomiat 

and a table-based (i.e. relational databa e) fo rmat, coming down in 
favour o f the more nexible database fo rmat. We were able lo de­
fi ne the ba is o f a complete cave data mode l. which could be used 
fo r a program ·s internal representation. or a transfer standard. The 
details of thi will be in a fonhcoming article. The author of Survex 
and Toporobot (Martin and Oily) agreed to look at ways o f col­
laborating in future rather than produc ing competing applications. 

Practical surveying 
Once the surveyors returned we were able to look al the va ri ­

ous sketching sty le . Th i was very interesting, wi th a wide varia­
tion in symbols, layout & style. Yvo impressed everyone with his 
in-cave sketch that looked a lot sex ier than many people's fi nished 
urveys. a lthough there was ome doubt a lo whether his light was 

better than ancy's or if he was mak ing up the walls al the ends of 
the rift somewhat. Yvo u. es the technique, popul ar in main land 
Europe of drawing in 'shape lines ' on the elevation. which show 

the curvature of the shaft or passage. Sometimes similar lines show 
the geomorphology instead. Philipp had an example o f this. We 
had a bit of an argument about the ir use of the ' ticked-line' symbol. 
nornrnlly found around pitch-heads in the UK. They used this sym­
bo l on the elevation to show a step, but the tick are on the wall 
closest, in this case, rather than on the one furthes t away as when it 
is u ed on the floor. I thought that this was inconsistent. but they 
maintained that in fac t this was a subtly different symbol. and that 
it ' looked right ' like this, which I think is probably true. You have 
to think of the ticks as indicating the block structure of the wall. 

We also discussed the relati ve merits of projec ted and extended 
elevations, and various ways o f drawing awkward passages (ones 
with deep undercuts, both undercuts and overcuts. hading rifts etc.). 
It was noted on a survey that Philipp was usi ng as an example he 
had avoided using the '-4 73 m' notation, as he though it might one 
day connect with another cave that had a higher entrance. This would 
make all the depth wrong, so he used metres-above-sea-level in-
tead. 

We a lso looked at Je ff 's surveys which had all been drawn on 
computer u ing Claris Draw. He had bas ically ju t treated the com­
puter just like a piece of paper, but obviou ly it makes lettering and 
con i tent line-width much easier. 

Philipp still did all his drawing on paper around a Toporobot 
ske leton. but he d id use the computer to plot out all the names on a 
separate sheet which is taped behind the fi lm that the survey i 
drawn on fo r final photocopying. 

One other area of discussion was the way diffe rent groups have 
organised their survey data archive . Martin Heller has been run­
ning ht Swiss one fo r many years, with a policy of only mak ing 
data ava ilable accord ing to the wishes of those collecting the data. 
This has worked very well once trust was established, and there is 
now a centra l repo itory of nearl y all the urvey data in Switzer­
land. A similar scheme has been running fo r a shorter time in Haute­
Savoie. 

Summary 
In conclusion I must say that the event was very well organised 

an very interesting. It was particu larly good to put so many face to 
names and emai l addresses, and I now have a very long list of in­
vites to go cav ing around the world. Thoroughly recommended. 
The nex t one is in Brazil in 4 years time, so start saving up your 
holidays. 
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Administrative Details 

Partie administrative 



Merci a La Chaux-de-Fonds, cite accueillante 

Au-dela des apparences, I 'organisation d ' un Congres international de speleologie n'est pas simple. 
La Societe Suisse de Speleologie en a Fait !'experience, qui a releve ce defi avec succes. Toutefo is, sans l'apport pa1fo is 

decisif de la Ville de La Chaux-de-Fonds, de ses autorites, de es employes et de sa population, 1 'exercice eut ete di ffic ile, 
voire hasardeux. 

Ainsi de I 'association de deux volontes et competences - la SSS et la Ville - un grand Congres s'est tenu dans une 
modeste c ite ui e ouverte ur le monde. De amis etrangers y ont aussi contribue, notamment venus de France. 

De longue date, la Metropole horlogere 'e t exportee pour survivre. A I 'occasion du grand rendez-vous des peleo logue 
et spec ialistes du monde souterrain venus des quatre coins de la planete, la cite s'e I voulue accueillante, ouverte, devouee a 
la cause. L'e prit pionnier, aventurier et un tant oi peu frondeur de Louis Chevrolet, Le Corbusier, Blaise Cendrars, tous fi ls 
de La Chaux-de-Fonds, s'est revele encore bien vivant en ce mois d 'aout 1997 ou nou avons accueilli nos amis speleo logues. 

Oh certes, ii y eut des imperfections, des tatonnements, des fremissements ! Mais, selon Oscar Wilde, !'experience n 'est-elle 
pas le nom que chacun donne a ses erreurs? Ou auss i, lorsque le decouragement devant la tache semblait nous submerger les 
quatre annees de preparation au Congre et elon un proverbe arabe" Qui veut ag ir trouve un moyen, qui abandonne trouve 
une excuse". 

Avec l'appui de tous. nous n'avons jamais abandonne et en avons ete recompense par la joie et la sati sfact ion de nos 
hotes d 'etre ic i rassembles. 

Et I ' hiver jurassien a succede au be t ete qui nous fut offert. Je sui s retourne, nostalgique sous la neige qui tombai t, a la nuir, 
sur les pas deja presque effaces de congress i tes. Enve loppe dans un epais manteau blanc, j 'a i revu I 'e planade du Gym­
nase, le large parterre du Camping, ('avenue Leopold-Robert deserte devant Musica-Theatre, la Tour Espacite so litaire et 
figee. Souvenir d 'un reve? Non. D 'un projet rea li e . 

Apre tant de vraies metropoles, Paris. Vienne, Budapest, Barcelone ou Pek in et avant Bras ilia, voir le plus grand ra em-
blement des speleologues en ma petite ville si active. Y assoc ier ses habitant . Merci a rous, a ceux d'ic i, a ceux d 'ailleurs. 

Le responsable local : Dr J.-J. Miserez 
Chef du Service de !' Hygiene et de !'Environnement, 
speleo logue en on temps et a ses heure 
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Organiser un congres · une sinecure (d'amitie) 
Einen Kongress organisieren · eine leichte Beschaftigung (in 

Freundschaft angeboten) 

Certain jour de 1992 - je ne me rappelle plus lequel mais c 'etait 
le printemps ou I 'ete- Ur m 'accroche discretement au cours d ' une 
rencontre et me lance. provocant : 

« ous avon critique les Hongrois en 1989 lorsqu ' ils organi­
saient le I 0 • Congres international d ' une maniere qui nous parai -
sail trop elitaire: pourquoi ne pas organiser nous-memes le 12 • et 
demontrer qu ' il est possible d'attirer plu de 1000 speleos a un 
congre ?» 

Pas bete, le Barbu S aloi s : ii savait 
bien qu ' ii fa isait vibrer une corde sen­
sible et que le president de la Societe 
Suisse de Speleologie, que j'etais al ors, 
etait bien place pour soutenir cette ini­
tiative ... 

En octobre 1992. Urs propo e pu­
bliquement que la Suisse presente sa 
candidature a I 'organisation d ' un pro­
chain congre international : la machine 
est lancee, et certe idee era debattue !ors 
de nos assemblee de janvier et d 'avril 
1993, pour etre finalement adoptee !ors 
d ' une reunion, convoquee a eel effet, en 
juin de la meme annee. 

Un petit groupe de trois personnes 
prepare un concept d 'organi sation et 
notre do sierde candidature. Deux d 'en­
tre nous seront delegue a Pekin pour 
presenter la candidature suisse. lls en 
reviennent avec le plebi scite des de le­
gues de l ' U.l.S. Le depart e t ainsi 
donne a un marathon de quatre ans, dont 
la ligne d ' arrivee e t tracee a La Chaux­
de-Fonds en aoOt 1997. Le dernier con­
gres international du millenaire doit etre 
quelque cho e d'inoubliable. ou mi­
son ur I 000 congre iste et revon -
plus ou moins a haute voix - d'en reu­
nir 1500 ... Gonfles a bloc, les P' tits-
Sui se ! Urs Widmer 

Une (S ubLime) association et un comite ont con titues : ce­
lui-ci 'elargira petit a petit , pour aboutir a un noyau de 16 per on­
nes. Une structure en groupes de travail - autonomes et responsa­
bles - est mise en place. Toutes les critique em i es sont recuei llies 
et integrees de fac;on constructive au projet, qui ne cesse de s'etof­
fer tout en respectant le principe de base : organiser, sur la base du 
benevolat integral, un congre attrayant et peu coOteux, pour qu ' il 
soit populaire et su c ite une large rencontre entre peleologues et 
scientifique du monde entier. Nous pa sons meme de la termino­
logie officielle «Congres international » a celle de Congres mon­
dial : vraiment goniles, les Helvetes ! 

La decision est pri e d'associer au Congre un festival audio­
visuel international, qui portera le nom de SPELEMEDIA, et d 'ouvrir 
les deux maniJestations au grand public non speleologique. 

De recherche (souvent decourageante) de sponsors en respect 
(parfo is approximatif) des de lais , le train avance cah in-caha : de 
seance de comite en reunion des divers groupes de travail , de 
deception en bonnes nouve lles, de coups de gueule en travaux 

acharnes. 
Passent les mois, passent les annees . .. Fin I 996, bi Ian .. . mi-

An einem gewissen Tag im 1992 - ich erinnere mich nicht mehr. 
an welchem, aber e war im Friihling oder im Sommer - macht 
sich Urs anliisslich e ines Treffens diskret an mich heran und sagt 
herausfordernd : «Wir haben die Ungarn im 1989 wegen der Orga­
nisation des I 0. lnternationalen Kongresses kritisiert und ihnen 
vorgeworfen, er sei zu e litar gewesen : warum organi ieren nicht 
wir den 12. und zeigen, da s es moglich ist, uber I 000 Spelaos an 

e inem Kongress zu haben ?» 
Nicht bltid, dieser bartige Bas ler: 

er wusste genau. <lass er bei mir einen 
empfindlichen Punkt traf und da s ich 
als Pras ident der SGH, der ich damals 
war, auch in einer guten Position war, 
um diese Initiative zu unterstiitzen .. . 

Im Oktober 1992 schlagt Urs tif­
fe111l ich vor, <lass die Schweiz ihre 
Kandidatur fiir die Organisation eines 
nachsten lnternationalen Kongre es 
unterbreiten soil : der lmpul s ist gege­
ben, und diese ldee wird nun an unse­
ren Sitzungen im Januar und April 
I 993 di skutiert , um endlich anliiss lich 
e iner im Juni desselben Jahres zu die­
sem Zweck einberufenen Yersam m­
lung angenommen zu werden. 

Eine kleine Gruppe von drei Per­
sonen arbeitet ein Organi sationskon­
zept und unser Kandidaturdoss ier aus. 
Zwei von uns werden nach Peking de­
legiert, um don die Schweizer Kandi­
datur zu prasentieren. Sie kommen mit 
dem positiven Entscheid der Delegier­
ten der U.I.S . zuriick. Der Startschuss 
fiir einen Marathon von vier Jahren ist 
also gegeben, <lessen ZielLinie in La 
Chaux-de-Fonds im August 1997 liegt. 
Der letzte lnternationale Kongres die­
ses Jahrtau se nd s mus s etwas 
Unvergess liches werden. Wir zahlen 

mit 1000 Kongressteilnehmern, traumen aber- mehr oder weniger 
laut - von 1500 ... Aufgeblasen bi zum geht nicht mehr, die e klei­
nen Schweizer ! 

Ein (S ubLime(r) Yerein und e in Komitee werden gegriindet: 
dieses wird nach und nach grosser, und endlich ist ein Kern von 16 
Personen da. Eine Einteilung in Arbeitsgruppen - autonom und 
mit Yerantwortung - wird vorgenommen. Alie geausserte Kritik 
wird gesammelt und in konstruktiver Art ins Projekt integriert, 
welches nicht aufhtirt zu wachsen im Sinne des Grundprinzips : 
auf der Ba is von totaler Freiwilligkeit einen attraktiven, billigen 
Kongress organisieren, damit er popular sein soil , um ei n grosses 
Treffen von Spelaologen und Wissenschaftern aus der ganzen Welt 
zu werden. Wir gehen sogar dazu Uber, den offiziellen Titel «lnter­
nationa ler Kongress» zugunsten von «Weltkongress» aufzugeben. 
Die greifen wirklich htiher als erlaubt, diese He lvetier ! 

Es wird beschlo sen, dem Kongress ei n internat ionales Fe ti ­
val fiir Audiovision beizugesellen, welches den Namen SPELEM EDIA 

tragen soil , und die beiden Manifestationen fii r das grosse nicht 
htihlenforschende Publikum zu tiffnen. 

Die Suche nach Spon oren innerhalb der fe tgelegten Fristen, 
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Jean-Claude Lalou 

tige: les entrees de fonds dcviennent realite mais les inscriptions 
de congressistes ne suivent pas le meme chemin (250 inscrits fin 
novembre). Reunion de crise : va-1-011 baisser le prix, vendre le 
Congres tous azimuts, prendre un bouillon et envoyer notre pre i­
dent en prison (pour de1tes)? 

Et c'est I 'explosion ! Durant le fetes de fin d'annee, le telefax 
du Service d'Hygiene de La Chaux-de-Fonds, ou le secretariat du 
Congress 'installe avec la complicite de son directeur et des autori­
tes communale . n 'arrive plus a suivre. JI nous faudra deux jours 
entiers pour trier les petits rouleaux de papier qui jonchaient le sol 
du bureau. En une emaine, pre de 500 in criptions affluent : nos 
reves deviendraient-ils realite ? 

Et on passe de I 'inquietude de ne pas etre assez nombreux a 
l 'affolement de devoir gerer les innombrable demandes - pas tou­
jour justifiees - qui nous parviennent par tous le canaux possi­
bles. Quelques anecdotes peuvent etre evoquees, qui s'eche lonnent 
du rant l'annee I 997 (l'annee du Congres !) et montrent a quel trai­

tement sont soumis les nerfs des organisateurs. 
Celui-ci en est a son septieme changement d'inscription (et 

s·etonne den 'avoir pas rec;u a septieme confirmation par retour). 
Celui-la hesite toujours a venir (i i s'agit de son cinquieme e­

mail ace sujet) quoi qu'il nous dise ne pas pouvoir venir et nous 
demandc consei l (s'agit-il d'une consultation psychologique ?). 

Une 1roi ieme nou demande si elle doit prendre sa tente pour 
s'installer au camping (e lle vient en voiture et ne veut surtout pas 
se charger inutilement). 

Un quatrieme nous adresse un e-mail d'injures parce qu'on ne 
lui a pa repondu le jour meme (nous boirons ensemble une bonne 
biere a son arrivee au Congres). 

Un autre nous traite de voleurs parce que le remboursement lie 
a sa modification d'inscription ne lui est pas parvenu illico (une 
semaine plu tard, ii nous «a. surera qu 'ii a recouverl totale con­
fiance en l 'eflicacite et l ' honnetete helvetiques» ). 

La barque est pleine et I 'on craint chavirer. Malgre ma «phobie 
anti-web». j" adresse collectivemenl aux quelque centaines de con­
gre istes dont nou. connaissons l'adre se e lectronique un mes­

sage de detresse et de ras-le-bol : 

011Wed.9111/y /997. UIS Congress 97 wrote: 
> Hello.all of you. all aro1111d (or under) the planet! 

die wir oft nur ungefiihr einhalten konnen, ge taltet sich als schwie­
rig und ist entmutigend, doch es geht mal o mal so vorwiirts : 
Komiteesitzungen mit den diversen Arbeitsgruppen, von Ent1iiu­
schungen zu guten Nachrichten, von Wortwech eln zu Arbeitsan­
fallen. 

Die Monate, die Jahre gehen vorbei ... Ende 1996, Bilanz ... 
frisiert : die versprochenen Summen kommen herein, aber die An­
meldungen der Kongressteilnehmer halten nicht Schritt (250 An­
meldungen Ende November). Krisensitzung : soil man mit den Prei­
sen hinunter, den Kongress zu Ausverkauf preisen verhokern, vie! 
Geld verlieren und unseren Priisidenten ins Gefiingnis stecken 
(Schuldhaft) ? 

Plotzlich eine Explo ion! Am Silvester ist derTelefax des Ser­
viced 'Hygiene de La Chaux-de-Fonds, wo das Kongress-Sekreta­
riat sich installiert hat, mit seinem Direktor und den kommunalen 
Behorden als Komplizen, komplett i.iberfordert. Wir benotigen zwei 
voile Tage, um die kleinen Papierrollen zu sortieren. welche den 
gesamten Boden des Bi.iro bedecken. ln einer Woche treffen un­
gefahr 500 Anmeldungen ein. Werden unsere Triiume in Erfi.illung 
gehen? 

Nach der Befiirchtung, nicht zahlreich genug zu sein, nun die 
gewaltige Aufgabe, die zahllo en Anfragen (die nicht immer ge­
rechtfertigt sind) zu verwalten, welche uns i.iber alle moglichen 
Kanale zukommen. Manche Anekdoten konnen in Erinnerung ge­
rufen werden, welche wahrend des Jahre 1997 (das Jahr des Kon­
gresses !) zu ammengekommen sind und zeigen, welcher Bean­
spruchung die erven der Organisatoren au. gesetzt waren. 

Dieser hat gerade die siebente Anderung seiner Anmeldung 
eingereicht (und wundert sich. warum er seine siebente Bestiiti­
gung nicht postwendend erhalten hat). 

Jener zogert immer noch, ob er nicht doch kommen soil (es 
handelt sich um sein fi.inftes E-mail in dieser Sache), obwohl er 
uns sagt, er konne nicht kommen , aber uns um Rat fragt (handelt es 
sich um eine psychologische Konsultation ?) 

Eine t1ritte fragt uns, ob sie ihr Zell mitnehmen muss, um ich 
auf dem Campingplatz zu installieren (sie kommt per Auto und 
will absolut nicht zuviel mitnehmen). 

Ein vierter schickt ein E-mail mit Verwi.inschungen, da wir ihm 
nicht am g leichen Tag geantwortel haben (wir werden zusammen 
ein Bier Lrinken bei einer Ankunft). 

Ein anderer bezichtigt uns des Diebstahls, weil die mit seiner 

Pierre-Yves Jean11i11 
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> Do you know that you are at the moment more than l 200 
coming to La Chaux -de-Fonds 1his summer ? 0 yes, we are happy . . . 

> Do you imagine the amounI of work f or a small team of 

benevolent cavers who decided lo make it !he Big Underground 
Rendez-Vous of the end of this centwy? 0 yes, we are rired ... 

> Do you know that more than half of the many questions we 
receive each day could find rheir own answer in 1he Second or 1he 
Third Circular ? 0 yes, we are sometimes annoyed ... 

> So please ... 
> ... read all the information you have already received bef ore 

mailing ! 
> wair f or 1he answer /0 your releva111 ques1ions ' 
> .. . be sure we never f orget you but give answers as soon as 

possible ! 
> As soon as possible means : 
> - when we have 1he good answer, which is nor always 

evidenl , 
> - when we ha ve the time lo do it among many others. 
> Somelimes it means an hour, sometimes it means a week. 
> See you all soon : lime is hurrying up ! 
Le calme radio s' instaLle pour le mois qui reste et nous perrnet 

de reperer plus facilement les messages reellement importants et 
urgents, par exemple ceux qui nous perrnettent de communiquer 
entre nous pour regler le derniers problemes. 

Quelques extraits non pertinents des e-mail s quasi quotidiens 
entre le responsable scientifique (PYJ), qui telecommande toute 
!'organisation de son secteur depuis l'Allemagne, et le secretaire 
general (JCL), qui ne quitte pratiquement plu La Chaux-de-Fonds 
depuis janvier : 

> de PYJ a JCL le 7.7: Je commence vraiment a dejanter car, 
dan deux semai nes, pour moi, la preparation doit etre tem1inee : 
apre , je peins et je demenage ... 

> de JCL a PYJ le 16.7 (23h45): Qu 'on ne me pa.rle plus (ja­
mais) d ' invite(s) . Quel boulot m .. . ique pour une cause m ... ique. 
Comment avon -nous reuss i a nous fa ire a nous memes ce cadeau 
empoisonne? C'e t tout pour ce soir, a . .. demain ! 

> de PYJ a JCL le 17.7: Heureux de voir que tu survis tou­
jours ! Pour ma part , j 'ai un peu de peine. 

Et voila ! Malgre que lques fa iblesses prev isibles, insuffi sances 
inadmi ssibles, bavures scandaleuses, reclamations justifiees (mais 
toutes remarquablement rares), le Congres sera la grande fe te que 
nous avions revee, et meme un peu plus : 1650 congressistes et 
2000 visiteurs occasionne ls. Les organi sateurs, qui n 'ont pas vu 
grand chose du Congres, ont vides : ils ont donne tout leur jus. 

Yivement le prochain ! Que I 'on puisse profiler du confortable 
statut de congre siste : ecouter des communications. decouvrir des 
publications, faire de la speleo a l'autre bout du monde, boire des 
verres, renouer des am ities interrompues par la distance et. .. con­
server le droit de rouspeter ! 

Jean-Claude Lalou, (anc ien) secretaire general du 12• Congre 

mondial de speleologie. 

Anderung der Einschreibung verbundene RUckzahlung nicht so­
fort bei ihm eingetroffen ist (eine Woche spiiter versichert er uns, 
dass er «das voile Yertrauen in die schweizerische TUchtigkeit und 
Ehrlichkeit wiedergefunden habe» ). 

Das Boot ist voll und wir befUrchten zu kentem. Trotz meiner 
Web-Phobie schreibe ich an einige hundert Kongressteilnehmer, 
von welchen wir die elektroni sche Adresse haben , e in 
Yerzweiflungs-Message (ich habe die Nase voll ) : 

On Wed, 9 July 1997, UIS Congress 97 wrole : 
> Hello, all of you, all around (or under) the planet ! 
> Do you kn.ow thal you are al 1he moment more lhan 1200 

coming 10 La Chaux-de-Fonds !his summer ? 0 yes, we are happy ... 
> Do you imagine !he amounl of work f or a small team of 

benevolent cavers who decided to make ii !he Big Underground 
Rendez- Vous of !he end of !his century? 0 yes, we are tired ... 

> Do you know Iha/ more 1han half of 1he many questions we 
receive each day could find !heir own answer in !he Second or the 
Third Circular ? 0 yes, we are somelimes annoyed . . . 

> So please ... 
> . . . read all !he informalion. you have already received before 

mailing ! 
> . .. wait f or rhe answer 10 your relevanl questions ! 
> . .. be sure we neverforgel you but give answers as soon as 

possible ! 
> As soon as possible means : 
> - when we have the good answer, which is not always evi-

dent , 
> - when we have the rime to do it among many others. 
> Sometimes it means an how ; somelimes it means a week. 
> See you all soon : time is hurrying up ! 
Im letzten Ubriggebliebenen Monat macht sich Funkstille breit 

und erlaubt uns, die wichti gen und wirklich dringenden Nachrich­
ten leichter ausfindi g zu machen, z.B. diejen.igen, die uns erlauben. 
unter uns zu kommunizieren, um die letzten Probleme zu losen. 

Einige AuszUge von nicht zur Sache gehorenden quas i tagtiig­
lichen E-mails zwischen dem Yerantwortlichen Wissenschaft (PY J), 
welcher die gesamte Organisation seines Ressorts aus Deutsch land 
tele-dirigiert , und dem General sekretiir (JCL), der prakti sch La 
Chaux-de-Fonds von Januar an nicht mehr verla sen hat : 

\'Oil PYJ an JCL am 7.7. : lchfange wirklich an aus:ufl ippen. 
denn in :wei Wochen mussfi"ir mich die Vorbereilung beender sein 
und nachher male ich und : iehe um . . . 

von JCL an PYJ am 16.7. (24.45 h): Man sol/ mir nie (mehr) 

1'011 Gasren reden. Was fiir ein Sch . . . krampf fi"ir eine Sch ... sache. 
Wie haben wir das nurferiiggebracht , w1s selbsr ein sofaules Ei : 11 

legen ? Das is! allesfiir heute abend, bis ... morgen 1 

von PYJ an JCL am 17.7. : C ur :u sehen, doss du 11oc/1 /ebs1 ! 
Meinerseirs habe ich etwas Miihe. 

Et vo il a ! Trotz einiger vorhersehbarer Schwiichen, unverzeih­
licher Unzul iing lichkeiten, skandaloser Pannen und berechtigter 
Rekl amationen (abe r alle doch bemerkenswert se lten) is t der 
Kongress das grosse Fest geworden, von welchem wir getri:iumt 
haben, und sogar mehr : 1650 Kongressteilnehmer und 2000 gele­
gentliche Besucher. Die Organisatoren, welche nicht sehr viel vom 
Kongress gesehen haben, sind ausgepumpt : sie haben ihren gan­
zen Saft gegeben. 

Es lebe der ni:ichste ! Wo man vom bequemen Statu s des 
Kongresste ilnehmers profi tieren kann : Vortriige anhoren, Publi ­
kationen entdecken, Hohlenfo rschung betreiben am anderen Ende 
der Welt, e inige G laser trinken, die durch die Di stanz abgebroche­
nen Freundschaften erneuern und ... das Recht haben zu meckern ! 

Jean-Claude Lalou, (gewesener) Generalsekreti:i.r des 12. Welt­

kongresses fur Hohlenforschung. 
Ubersetzung : Suzi Kinzl 
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Un congres international, une experience unique 
(que l'on evitera soigneusement de repeter !) 

Ein internationaler Kongress - eine einzigartige Erfahrung 
(nicht zur Wiederholung empfohlen) 

Une semaine de congres, c'est quatre an de boulot et une lon­
gue a venture aus i palpitante - et fatigante - que I ·exploration du 
Holloch. Comme en speleo, chacun a donne tout ce qu'il a pu. 
Comme dans un club. ou ii ne faut pas s'attend re ace que chacun 
oit capable de descend re a - I 000, chacun a ses Ii mites et doit s 'ar­

reter quand ii e t convaincu de les avoir atteintes. II ressort alors 
comme ii peut, en controlant plus ou moins bien la si tuation. 

Plus de 1650 congressistes, 450 communications scientifiques, 
1543 pages d ' Actes, 50 pay represente et un budget ... top secret. 

Parlons-en de celui-ci : avec quelque 300 pre tations offerte , 
payante ou non, la comptabi lite devient vite labyrinthique; ii faut 
etre vigilant pour ne pas s'y perdre ! Ajoutez a cela un petit quart 
de congressistes - guere plus de trois ou quatre cents - plutot ra­
leurs des qu'il ·agit d'argent (sui sse !); as aisonnez le tout de 
tracas. erie admini trative necessaires pour recuperer les 400'000 
francs (suisses !) de sponsors indispensables ii eq uilibre r le budget, 
et le labyrinlhe re semble facheusement a un enfer (Holl en aJle­
mand). Qui ose reprocher au comite de prendre ix mois pour bou­
cler les compte ? Bi Ian juste po itif, a peine quelque. milliers de 
francs de benefice qui seront, selon les statuts de Sublime, verses 
a LIil pro jet speleologique juge digne d' interet. 

Le plus traumati ant. c'e t la gestion de demande d'informa­
tion . Avec une telle bastringue, le me ages affluent par tous Jes 
bouts : e-mail, telephone, bo1te aux lettres surchargee et fax au bout 
du rouleau. Question typique posee par e-mail au secretariat : «Pour 

Eine Woche Kongres , das bedeutet vier Jahre Arbeit und ein 
langes, eben o aufregendes und ermiidende Abenteuer wie die 
Erforschung de Hollochs. Wie bei einer Hi:ihlenexpedition auch, 
hat jeder sein Bestes gegeben. Vergleichbar zu einem Verein kann 
auch nicht von jedem erwartet werden. dass er die Kote - I 000 m 
erreicht. Jeder hat seine Grenzen, die er nicht iiberschritten ollte. 

ur damit ist gewiihrleistet, dass er die Situation noch mehr oder 
weniger im Griff hat ... 

Ober 1650 Kongressteilnehmer, 450 wissenschaft liche Vortra­
ge, 1543 Seiten Akten. 50 Lander und ein Budget. .. top secret. 

Aber prechen wir doch genau davon : mit rund 300 verschie­
denen , teils kostenlosen , teils verrechneten Angeboten, wird die 
Buchhaltung rasch zu einem Labyrinth: man muss schon sehr wach­
sam ein, um sich darin nicht zu verirren ! Fiigen wir noch ein be-
cheidene Viertel Kongressteilnehmer hinzu - kaum mehr als drei­

bis vierhundert - , welche sich stets beklagen, obald es um bare 
(und erst noch Schweizer) Miinze geht; erganzen wir das ganze mit 
den unvermeidlichen administrativen Scherereien, um das Budget 
mit Sponsorbeitragen von 400'000 (Schweizer) Franken au zuglei­
chen, so wird dieses Labyrinth zu einem richtiggehenden Hi:ill­
(loch). Wcr wagt es bier noch, dem Kongre svor tand etwa vor­
zuwerfen, wenn er ftir den definitiven finanziellen Ab chluss sech 
Monate beni:itigt? Kurzum, die Bilanz i t po itiv, e verbleiben ei­
nige wenige tausend Franken, welche gemiiss den SubLime-Statu­
ten fiir ein interessantes speltiologi ches Projekt zur Verfiigung stehen . 

Le secretariat du congres [ors d'une periode calme ! Das Kongress-Sekretariat, als es ausnahmsweise eimnal etwas 

ruhiger wurde. 
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ecouter la conference du Prof. Tumpompes, j 'a i le choix entre 
l 'av ion de 18 h 30 le 11 .08 et celui de 8 h 30 le 12.08 au depart de 
Chisinau. Veuillez me reserver un hote l en consequence, merc i». 
A nalysons cette ques ti on assez bana le. Quand passe le Prof. 
Tumpompes ? Recherche : «le 12.08 entre 14 h et 17 h». Ou se 
trouve Chisinau ? Recherche : En Ukraine. Que l temps de vol ? 

Recherche : 4 heures 15 minutes. Done, heure d 'arri vee a Geneve ? 
22 h 45 ou 12 h 45 . Avec l'av ion du soir, impossible d 'arriver a La 
Chaux-de- Fonds, ii faut done dom1ir a Geneve. Avec 1 ' avion du 
matin , an·ivee probable au centre du congres a 16 h 30, cinq chan­
ces sur six de manquer la conference. II faut done demander a ce 
monsieur s' il prefere dormir a Geneve (bonjour les pri x) ou pren­
dre l'avion precedent. .. Suite au prochain e-mail. . . 

Evidemment, on peut trier les e-mails et ne pas repondre, mais 
ou dormira+il la nuit du 11 au 12 ? Qui paye la chambre si on la 
reserve et qu ' il ne vient pas? 

Was am meisten traumatis ierte, war der Umgang mit den un­
zahligen Anfragen. Yon alien Seiten stromten Meldungen herein : 
e-mail , Te lephon, iiberfiillte Briefkasten und aufge brauchte Fax­
rollen. Stell vertretend e ine der typischen Anfragen an das Sekreta­
riat : «Um den Yortrag von Prof. Tumpompes nicht zu verpassen, 
kann ich den Flug ab Chisinau um 18.30 Uhr am I 1.08. oder um 
08.30 Uhr am 12.08. buchen. Bitte reservieren Sie mir e in entspre­
chendes Hotel. Danke». Lasst uns diese an sich banale Frage etwas 
analys ieren : Wann ist der Yortrag von Prof. Tumpompes ? Nach­
fo r chung: am 12.08. zwischen 14.00 und 17.00 Uhr. Wo liegt 
Chi sinau ? Nac hforschung : In der Ukra ine. Welche Flugzeit ? 
Nachforschung : 4. 15 h. Also Ankunftszeit in Genf? 22.45 Uhr oder 
12.45 Uhr. Mit dem Abendflug bes teht ke ine Chance, La Chaux­
de- Fonds gle ichentags zu erre ichen. ohne Ubernachtung in Genf 
geht es nicht. Mit dem Morgenflug Ankunft im Kongresszentrum 
gegen I 6.30 Uhr; grosse Wahrsche inlichke it , den Yortrag zu ver-

Decoration, oeuvre de Florence Bovay. Dekoration, das Werk von Florence Bovay 

Une autre question occupant le sommet du hit parade de I 'e­
mai l e t du type: «Je m ' interesse aux e ffl orescences aragonitiques 
et a leur composition isotopique en re lation avec les paleoclimats. 
Je n' ai pas beaucoup de temp etj ' aimerais savoir quand les confe­
rences liees ace theme auront lieu et que lle conferences fi gurent 
au programme». La reponse rapide es t : «3 sessions (72 conferen­
ces), entre le lundi matin et le vendredi apres-midi , sont suscepti­
bles de vous intere ser», la personne est-elle contente ? La repon e 
attendue est plut6t : «Yoic i Jes 8 conferences traitant du theme qui 
vous interesse avec Jes dates et heures de passage prevues». Cette 
reponse demande approximati vement une heure de trava il , et ii fau­
dra y ajouter une phra e du style : «En fonction du desistement 
tardif de certains conferenciers, Jes heures annoncee sont sujettes 
a modification ». 

Le temps passe vite, et le congres approche, on e contente 

alors des reponses minimum .. . 
Bref, I ·internet a du bon, mais ii ne faut pas en abuser ! Les e­

mails nous donnent vite le sentiment d 'etre le capitaine d ' un ba-

passen. Der Herr muss also angefragt werden, ob er eine Ober­
nachtung in Genf ( welch beeindruckende Rechnung ! ) vorzieht oder 
ob er nicht ein friiheres Flugzeug nehmen will . .. Nachstes e-mai l .. . 

Natiirlich, die e-mails konnen auch ortiert und nur teil wei e 
beantwortet werden. Aber wo schl aft nun der Herr in der Nacht 
vom 11. zum 12. August ? Und wer zahlt das reserv ierte Zimmer. 
wenn der Herr nicht er cheint ? 

Eine andere Frage, we lche die Hitliste der e-mail anfiihrt : «lch 
interessiere mich fiir die aragoniti sche Kristall struktur und die lso­
topen-Zusammensetzung im Zusammenhang mit dem Palaoklima. 
Jch habe nur wenig Zeit und mochte gerne wissen, wann die Yor­
trage zu diesem Thema tattfinden und um welche Yortrage es sich 
handelt». Die rasche Antwort lautet: «3 Sess ionen (72 Vo1trage) 
zwischen Montag morgen und Fre itag nachmittag konnten fiir Sie 
von lnteresse sein». 1st die Person damit zufriedengeste llt ? Wahr-
che inlich wird eher die fo lgende Antwort erwartet : «Nachfolgend 

die 8 Yortrage, welche 1hr bevorzugtes Thema behandeln mit den 
vorgesehenen Oaten und Zeiten». DieseAntwort verlangt rund eine 
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teau avec de venues d 'eau dans la coque; avant de commencer a 
travailler reellement , ii faut chaque jour «pomper» les e-mails pen­

dant deux he ures pour se remettre a Flot. Le vrai trava il - ge lion 

des artic les e t du programme scientifique, dans mon cas - ne com­
mence qu 'apres cet «echauffemenl» journalier. Yers la fin , ii a meme 

fa llu dire top, e t ne plus repondre aux e-mail s car !'organisation 

generale ne devenait plus pos ible. De deux maux, ii fallait choisir 

le moindre. Que ceux qui sont encore tout fru tres, veuillent bien 
nous en excuser, mais notre budget ne nous pern,e ttait pas de payer 
que lqu ' un a ple in temps pour repondre a la pluie d 'e-mails qui nous 
arro ait. 

SubLime, chaque membre du comite e t du sta ff a du l'etre pour 
que la manifestation se pas e correctement. Bien sOr, ii y a eu quel­
ques «loupees», mais somme toute assez mineures. Le plus «drole» 
est de recevo ir des commentaires apres le congres nous inforniant 

de la pie tre tenue de la soiree de gal a ou encore d ' un probleme 
quan titati f de nourriture au banquet. Merc i pour le filor1 , on n 'avait 
pas remarque, tien ! On Fera mieux la prochaine fois ( ii n 'y aura 
pas de prochaine fo is, ouf !) 

Bon, ce on de nous justifi er, mai s quand on bosse comme 
des negre , ii est parfo is des remarques qui enervent passablement. 
Me voila libere ! 

Mai s que ls resultats concrets ? 

A part le actes qui offrent un tour d ' hori zon quas i exh austi f de 
la speleologie mondiale (surtout scientifique e t pas te llement ex­
ploratoire, ii e t vra i !), ii ne res te a priori pas grand chose de tre 
concrel ! 

Un congres ne genere toute foi s pas que des actes, mais aussi 
une foul e d 'autre publications, topographies e t autre montage 
audio-v isuel que l'on desire presenter a cette occasion. On citera le 

livre Karst e t grottes de Suisse, Cave Minerals of the World , Bau­
mes et gouffres du canton de Neuchatel. Gypsum Karst of the World 
e t bien d 'autres encore ... 

Les rencontres e t les echanges entre scientifiques et/ou speleos 
ont quand meme ete extrememelll nombreux e t ouvent fructueux. 
Les 700 scientifiques presents y ont cotoye les 900 speleos a des 
occas ions tre d iver es. Par exemple, certains jeunes chercheurs se 
sont emerveille de voir d'eminents profes eur , auteur de li vres 
celebres, se brosser les dent ii cote d 'eux dans les roulottes du 
camping ... D 'autres ont pu les surprendre en trai n de danser dans 

la boue aux dernieres minutes de la fe te fo lklorique . .. Mais ii y a 
aussi eu des contact plus serieux lors de di cus ion parfoi s ani ­
mees a la fin de sessions scienti fiques. 

II est tout de meme important de relever que la palette des cien­
tifiques presents e tait bien gamie: la plupart des «pontes» se sont 

deplaces, et je croi que c'etait un occasion unique de les rencon­

trer tous en i peu de temps. Certains projets sont d 'ailleurs nes de 
ce rencontre ; la en vue d ' un livre futur; ic i la creation d ' un groupe 
de travail international sur un theme specifique; e t la-bas un proje t 
de recherche allian t plusieurs speciali tes qui n 'avaienl jusqu ' ic i 

pas eu l'occa ion de se rencontrer. 
Pour les pe leos, ii fa ll a it vraiment le faire ex pres pour ne pas 

renconu·er des acolytes des quatre coins du monde e t echanger des 
idees avec eux. Le moyen class ique etait ev idemment d ' a Ile r ecou­
ter leur confe rence, mais les fe tes fo lklorique ou autre nu its clan 
la grande tente du camping, ou encore les multiple excursions y 
contribuaient au s i la rgement. Je sa is que de tres nombreux camps 
e t expeditions lointai nes sonl nes pendant le congres. 

Que voulez-vous de plus? La premiere reus ite d ' un congres 
e t d 'y ra emblerdu monde. Si certains y viennent pour raler, c'est 
leur probleme, car finalement c'est eux qui ne profitent pas de la 
pre ence fourmill ante des mille et que lques autre troglophiles ve­

nu a la Tchaux pour voir du monde ... 

Dernier impact direct du congres : la participation de la popu­

lation de la region, puisque pre de I 2 ' 000 personnes ont vu !'ex­

position Spelaion qui ejournait au Museum d ' I-li to ire Naturelle 

Stunde Arbe it und mUsste zudem mit e inem Nachsatz im Stil «An­

derungen wegen moglicher Absagen der Autoren vorbehalten» er­
giinzt werden. 

Die Ze it driingt, der Kongress niihert s ich, wir beschriinken 
un ere Antworten auf ein Minimum ... 

Kurzum, das Internet hat seine guten Seiten, man sollte s ich 

aber nicht mi sbrauchen !assen. Die e-mails geben einem rasch das 

Ge fUhl eines Kapitiin , in dessen Boot Wasser eindringt. Bevor er 
mit der eigentlichen Arbe it beginnen kann, muss er jeden Tag wiih­
rend zwe i Stunden die e-mails «ausschopfen». Die wirkliche Ar­
beit - in meinem Falle die Betre uung der Artike l und des wissen-

chaftli chen Programmes - kann jeweils erst nach dieser tiiglichen 
«AufwiirrnUbung» beginnen. Gegen das Ende zu musste gar auf 
jegliche Antwort verz ichte t werden, damit die Organisati on des 
Kongresses Uberhaupt noch moglich war. .. Yon zwei Ubeln musste 
das geringere ausgesucht werden - wir bitten a lle diejenigen, wel­
che stets noch frustriert s ind, um Ent chuldigung; aber unser Bud­
get e rlaubte es nun e inmal nicht, jemanden vo llzeitlich zur Beant­
wortung der e-mail -Flut anzuste llen. 

Perfekt und erhaben (franz.: SubLime) mu ste jedes Mitglied 
des Kongressvorstands und des Mitarbeiterstabs sein, damit der 
Kongress vollig fehlerlos Uber die BUhne gehen konnte. Se ib tver­
stiindlich gab es e inige Fehl chl iige, im Gesamtrahmen gesehen 
jedoch waren ie nicht sehr we entlich. och heute erhalten wi r 
Ko mme ntare zum armseli g ge ta lte te n Ga laabe nd ode r zu m 
mengenmiis ig ungenUgenden Bankett-Essen. Yielen Dank fUr die 
Hinwe ise - wir hiitten es selbst nicht bemerkt ! Wir werden es das 
niich te Mai besser machen (zum GIUck gibt es kein niichstes Mai !) 

Wenn man wie die Sklaven schuftet, ist es nun einmal o, das 
e inem diese Art von Bemerkungen auf den Geist gehen konnen. 
Doch genug davon, ich habe mir den Frust von der Seele ge chrie­
ben, !assen wir nun die Rechtfertigungen be iseite. 

Welches sind nun die konkreten Ergebni sse des Kongresses? 
Sieht man von den Akten ab, welche einen erschopfenden Quer­

chnitt durch die weltweite Speliiologie verrnitte ln (v.a. in wissen­
schaftli cher Hinsicht , le ider ist die reine For chung untervertre ten), 
ist auf den ersten Blick nur wenig wirklich Konkretes aufzuziih len. 

Anliiss lich ei ne Kongresses werden nicht nur Akten geschaf­
fen, sondern es entsteht eine ganze Re ihe weiterer Yeroffentlichun­
gen, Hohlenplane und anderer audiovisueller Produkte, we lche be i 
dieser Ge legenhe it gerne gezeigt werden. Erwiihnt seien die Werke 

Karst und I-lohlen der Schweiz, Cave Minerals of the World , Bau­
mes e t Gouffres du Canton de Neuchatel, Gyp um Karst of the 
World und viele, viele andere mehr ... 

Zahllos und ausserst fruchtbar waren die Treffen und der ge­

genseitige Austausch zwischen eher wi senschaftlich und praktisch 
tatigen Hohlenforschern , lag das Yerhaltni doch bei e twa 700 zu 
900 Teilnehmern. So putzten junge Hohlenfor cher ihre Ziihne di ­
rekt neben bekannten Professoren und Autoren berUhmter BUcher. 
Andere Uberra chten die Koryphiien wahrend den letzten Minuten 
de Folklorefeste - beim Tanzen durch den Schlamm ! Aber es 
gab auch ernsthaftere Kontakte, ausgelos t durch Diskuss ionen am 
Ende wi ssenschaftli cher Sessionen. 

Es muss betont werden, dass eine wohlgarnierte Palette an 
Wissenschaftlern zugegen war. Die Gelegenheit war wohl e inma­
lig, in so kurzer Zeit die ge amte I-lohlenfo rscher-Prominenz anzu­
tre ffen. Nicht wenige Projekte sind auf diese Treffen zurUckzufUh­

ren : dort die Geburts tunde e ines zukUnftigen Buches. hier die 
Entstehung einer internationalen Arbe itsgruppe zu einem spezie l­
len Thema; und dort hinten ein Forschungsprojekt, welches meh­
rere Spezialisten, die s ich bislang nicht gekannt haben, zusammen­

fUhrt . 
Was die Spe liio anbelangt, so mu ste man sich wahrlich MUhe 

geben, um keine Kontakte mit I-lohlenfo rschern aus a lien vier I-lim­
me lsrichtungen zu knUpfen und ldeen auszutauschen. Als kla i­
sche Methode bot sich offenkundig der Besuch der Yortrage an, 
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Nein! Nie/it abschneiden! ! /eh versprech 's ja, wir organisieren keinen Kongress mehr! ! ! 
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pendant le congres, puis e promenait dans plusieurs villes des I' Arc 
Jurassien par la suite. Le conferences, SPELEMEDIA, excursions et 
autres expositions ouvertes au public ont aussi attire plusieurs mil­
liers de per onnes. C'est done toute une image de la speleo qui 
'e I repandue avec le congres. 

Enfin, la con equence la plus durable esperon -le, sera l' ln ti ­
tut Sui se de Speleologie et de Karstologie qui devrait voir le jour 
prochainement ur le haut du canton de euchlitel. Ce pari , ' ii 
reussit, pourra reellement etre considere comme une suite directe 
du congres qui a perrnis d 'esquisser les chemins possibles pour 
parvenir a mettre sur pied cette entrepri e. 

Pierre-Yve Jeannin 

aber auch da Folklorefest oder die Niichte im grossen Camping­
zelt oder auch die zahlreichen Exkursionen haben zum gegenseiti­
gen Au tau eh beigetragen. lch wei s, dass zahlreiche Camp und 
Expeditionen in Ferne Lander wahrend des Kongresses geboren 
warden sind. 

Was wollt 1hr mehr ? Der wichtigste Erfolg eines Kongresses 
i t es, die Men chen zusan1menzubringen. Wenn sich einige bekla­
gen, so liegt das Problem bei ihnen; denn letztlich sind sie es, wel­
che nicht von der Anwesenheit der tau send und etwas mehr 
Troglophi len profitierten, die nach La Chaux-de-Fonds gekommen 
sind, um die Welt zu sehen ... 

Letzte direkte Auswirkung de Kongresse : die Beteiligung der 
Bevolkerung. ahezu 12 '000 Leute haben die Ausstellung Spelaion 
gesehen, die wiihrend des Kongresses im Museum d 'Histoire Na­
turelle und sodann in mehreren Stadten de Jurabogen beheimatet 
war. Yortriige, SPELEMEDIA, Exkursionen und andere Ausstellungen 
waren der Offentlichkeit zuganglich und haben auch mehrere tau­
send Leute angezogen . Mit dem Kongress ist somit e in umfassen­
de Bi ld der Hohlenforschung verrnittelt worden. 

Und schJiesslich die hoffentlich dauerhafteste Konsequenz: das 
Schweizerische lnstitut fiir Speliiologie und Karstforschung, wel­
ches demniichst in den Hohen des Kantons Neuenburg entstehen 
soil. Falls diese Unterfangen gelingt, kann das Speliiologische In­
stitut als direkte Falge des Kongre e angesehen werden, welcher 
die moglichen Wege zu <lessen Schaffung aufzeigte. 

Pierre-Yves Jeannin 
Dbersetzung: Thoma Bitterli 

SPELAION 
Le monde fascinant des grottes 
Die faszinierende Welt der Hohlen 

~~~ Karstlandschaften 
Paysages kam/ques 

Entstehung der H·· h1 
F • 0 en ormat,on des grottes 

~iihlen der Schwelz 
,._,_._..,.., rottes de Suisse 

Lebensraum Hohl 
La grotte, milieu v~ant 

/ Mensch 
\,, Hom Und Htihle 

mes et grottes 

Hiihlenforsc 
Eicplo,at· hung ~_.,__ IOtJet recherch 
Hiihlen e 
Pto ·und 

feet/on des :arstJch11tz ~er""-. 
SpeLaion - Le mondefascinant des grottes. Une exposition reaLisee par Le Musee d'Histoire Naturelle de La Chaux-de­
Fonds. Apres le congres, cette expostion va etre montree dans plusieurs sites karstiques dujura. 
Spelaion. Die Jaszinierende Welt der Bohlen. Eine Ausstellzmg des Naturhistorischen Museums La Chaux-de-Fonds. 
Nach dem Kongress wird diese Ausstellung in weiteren Karstgegenden des Juras gezeigt. 
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Reno Berna corn 
Contacts avec l 'U.l.S. 

& les administrations 

Kontakte zur UIS und 
Administration 

Claire-Lise 
Bullot 

Tre orerie 

Kase 

Pierre Cattin 
Financement 
Finanzierung 

Bernard Dudan 
Presidence du Comite 

Pra ident 

Comite d'organisation 
Organisationskomitee 

Marc Boillat 
Programme 
d'animation 

Veranstaltungen 

Michel Bovey 
Support technique 

Techni che 
Unterstlitzung 

Contact speleo 
Kontakte mit 

Hohlenforschern 

Pierre-Yve 

Programme scientilique 
Wissen chaftliches 

Programm 
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Sybille 
Kilchmann 

Coordination du staff 

Staff Koordination 

Olivier Maire 
Camps speleologiques 
Spelaologi che Lager 

Jean-Jacques 
Mierez 

Organi. ation locale 
Lokale Organi sation 

Urs Widmer 
coordination 
Koordination 

Comite d'organisation 
Organisationskomitee 

Jean-Claude Lalou 
Secretarial general 
Generalsekrelariat 

Prisca Mariotta 
Traductions 

Obersetzungen 

Eric Tissot 
Service de pres e 

Presse 

Guy Ventouillac 
Spelemedia 
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Speaks of opening ceremony 
Discours de la ceremonie d'ouverture 

Georges Jeanbourquin 
Vice-president du Conseil communal de la 
Ville de La Chaux-de-Fonds 

Monsieur le Conseiller d'Etat, 
Monsieur le President de 
l'Union internationale de speleologie, 
Monsieur le President de la 
ociete suisse de speleologie, 

Me dame , Mes ieurs, chers amis de la lampe frontale, 

C'est tout natureUement avec un plaisir particu lier que 
nous vous apportons le alut de Autorites de la Ville et leurs 
meilleurs messages a !'occasion de cette ceremonie d'ouver­
ture du 12< Congres international de speleologie. 

Notre cite est tres sensible a l 'honneur qui lui est fait 
d 'avoir ete choi ie comme ite du congres, apres toute une 
erie de vi lle prestigieuses. 

Nous en sommes particulierement reconnaissants au co­
mited'organi ation, ainsi qu 'a l' Union internationale de spe­
leologie. 

Nous savons que vous vous passionnez pour I 'explora­
tion , la decouverte et l 'etude des sites de profondeur, mai 
permettez-nous de faire une reconnaissance de surface en 
vou dormant quelques-unes des caracteristiques de notre 
ville et de cette region. 

La Chaux-de-Fonds, qui se trouve implantee sur un site 
karstique, est situee a I 000 m, raison pour laquelle c' est une 
de dernieres villes de Suisse a avoir vu le jour. 

A l'attention de no amis fran~ais , nous releverons que 
la localite a ete erigee en mairie par un acte signe a Rouen, 
par le Due Henri II de Longueville, en 1656. 

Pour nos amis allemand , nou releverons que ce canton 
fut Principaute prussienne a partir de 1707 et jusqu 'en 1848. 

C'est done dire que nous avons eu des liens institution­
nets avec I 'Europe avant d 'etre Suisses. 

Nous soulignon egalement qu ' il existe ici un esprit 
d'ouverture sur l'ex terieur, qui a trouve sa confirmation par 
le vote ur I 'Europe, ou plus de 80% des electrices et elec­
teurs ont marque leur approbation a cet effacement des fron­
tieres. 

Sur le plan economique, I 'element determinant du deve­
loppement de La Chaux-de-Fonds est l' industrie horlogere, 
qui re te l 'activite a la fois la plus importante et la plus pres­
tigieu e et qui a rendu celebre cette vii le dan le monde en­
tier. 

Les montres produites ici sont paimi les plus belles, tech­
niquement les plus evoluees ou les plus compliquees et com­
mercialisees par les marque les plus connues. Nous cite-

rons Gi.rard-Perregaux, qui a apporte son appui ace congres, 
et n'oublierons pas des maisons comme Corum, Ebel, Car­
tier ou Chanel, pour ne donner que quelques exemples. 

Avec pres de 40 '000 habitants, cette cite abrite de nom­
breuses institutions cu lture lles, des musees dont nous recom­
mandons a chacun la visite, en insistant tout particulierement 
sur le Musee international d'horlogerie qui , selon l'expre -
sion consacree par les guides «vaut a lui seul le voyage». 

La speleologie est une activite a facettes multiples, qui 
concerne plusieurs disciplines scientifiques, de la geo logie a 
la biologie, en passant par la chimie. C'e t au si une forme 
de port, une maniere de partir a I' aventure. 

Mais je crois surtout - et c'est (' impression que j 'en 
conserve personnellement - pour m 'y etre adonne pendant 
quelques annees, comme beaucoup de gens de cette region 
que c'est une maniere de se creer des amities durables et de 
vivre des moments inoubliables entre ami , dans une am­
biance saine. 

Un travail considerable a ete effectue par le Comite d'or­
ganisation, appuye de nombreux benevoles. Nous tenons a 
exprimer notre gratitude et notre reconnaissance a toutes les 
personnes qui se sont engagee , a toutes les institutions et 
entreprises qui ont soutenu ce congres. 

Nous formons nos vreux les meilleurs pour une pleine 
reussite de I 'ensemble de ces mani festations, dont la richesse 
et la diversite nous semblent exceptionnelles. 

Nous sommes done persuades que les congressistes con­
serveront de leur passage a La Chaux-de-Fonds et dans sa 
region un souvenir durable et lumineux. 

Welcome to all English speaking participants. 
We are very happy to have you with us at La Chaux-de­

Fonds and hope that everything will run moothly and up to 
your expectations, especia ll y the quality of the events 
organized. 

The congress'sguide wi ll give you all the necessary in­
fonnation on our town. We hope you will keep a good memory 
of your stay with us. 

Have a nice time ! 
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Francis Matthey 
Vice-president du Conseil d'Etat du canton de Neuchatel 

Mon ieur le president de 
l' Union internationale de speleologie 
Monsieur le representant de la Confederation 
Monsieur le president de la ville de La Chaux-de-Fonds, 
Mesdames et Me sieurs les organisateur du 
12e Congres international de speleologie 

Mesdames, Mess ieurs, 

Au nom du gouvem ement de la Republique et canton de 
euchatel, c 'e t avec honneur et amitie que je vou ouhaite 

a tou , une tres cordiale et chaleureu e bienvenue dans ce 
pays . 

Welcome to all of you, Ladie and Gentlemen, and first 
of all to our dear friend and enthu ia ts of speleology. 

Thanks a lot for coming here to La Chaux-de-Fonds, in 
the Canton of Neuchate l, one of the 26 federal States of 
Switzerl and , be ing sma ll o f size . however, with great 
autonomy. 

Merci a vous tous d 'avoir repondu a )' invitation des or­
ganisateurs du Congres et de I 'Union internationale de spe­
leologie. Merci a vous de rejoindre et decouvrir cette viUe et 
cette region ou !'amour de la nature 'accompagne pour beau­
coup de la pas ion et de l' interet pour la speleologie. 

II a d 'ailleurs fallu cet amour, cette pass ion et cet interet 
pour avoir )' initiative, le courage et la volonte d 'organiser 
ici ce congre , d 'y assoc ier d autres regions et de preparer 
d 'au si vaste et intense activite , excur ion , camps et sym­
posiums. 

Merci a Bernard Dudan, president du Comjte d 'organi ­
ation, Merci a M. Jean-Jacque Mi erez, chev ille ouvriere 

de ce congre . 
Yotre mani fes tation temoigne avec eclat de la richesse 

de facettes de la speleologie que ce soit sur le plan scienti ­
fique, technique, sportif, environnemental et artistique. J'y 
ajouterais au i ce dimen ions et ce besoin tout aussi e -
sentie ls a I ' homme que sont I 'aventure, la beaute, la magie 
et le reve. 

Ce n 'est peut-etre pa un ha ard que ce congres e rea­
lise ic i, dans ce canton de Neuchatel et dans cette ville de la 
Chaux-de-Fond i l 'on aitque la speleologie reclame deux 
qualites essentie lles : I 'e prit de pionnier et de decouverte 
ainsi que la con cience du temps et de la duree. 

Et ce sont bien de pionniers, de defri cheurs qui ont 

construit ce haut pays, comme, au bord du lac de Neuchatel, 
'est developpee en particulier la civilisation de la Tene. 

De pionnjer qui au fi l des generations ont fa it de la 
mesure du temps, de l ' horlogeri e et aujourd ' hui de la 
rnicro-e lectronique, I 'activite principale de ce canton. 

Le geotope neuchate loi , que d 'autre ont qualifie avec 
une pointe de chauvini me de «site biologique unique en 
Europe>>, avec ses gouffres, ses grottes, se dolines, ses cl u­
ses, ses lapiaz, est colonise comme vous le savez par de nom­
breux animaux : in ectes, crustace , ver , arachnides et 
mille-patte notamment. 

C 'e t done avec une leg itime fi erte et reconnaissance 
envers le responsable de I 'Union internationale de speleo­
logie, que I 'on saitqu 'en no montagne e deplace cesjour 
une foul e de pa ionne et de sc ientifiques afin d 'etudier 
« trogloxenes », « troglophile »et « troglobies » . 

Ladie and Gentlemen, like the rocksolid and persevering 
people from the mountains, you are familiar with greatness 
and beauty of nature, you measure and experience the e 
fantastic features through nature's live and change during 
millions of years. 

Through your peleology acti vities, you appreciate, ad­
mire, love what man has sometimes threatened or even 
demo lished by lack of care fuln ess, fores ig ht and 
consc iou ness. 

For these reasons, we badly need your vigilance, your 
curiosity and your knowledge to assure the re pect of nature 
and particularly of that part of the universe the time and years 
have given us. 

C'est dans ces entiments de gratitude qu ' au nom du 
Conseil d 'Etat neuchate loi , je tiens a former mes vreux Jes 
meilleurs pour ce 12° Congres international de speleologie 
de La Chaux-de-Fonds. Je forme auss i le voeu que cette 
manifestation soit encore la rencontre de I amitie. 
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Manfred Spreafico 
Directeur a.i. du Service hydrologique et geologique national 

Mesdames et Mess ieurs, chers Collegues, 

J' ai I ' honneur et le plaisir de vous transmettre les saluta­
tions de Madame Ruth Dreifuss, Conseillere federale, Cheffe 
du Departement federal de I ' interieur. C' est avec joie et in­
teret que Madame Dreifuss a accepte, ii y a une annee, de 
presider le Comite d 'honneur de ce Congres. Malheureuse­
ment , ii ne lui a pas e te po ibl e d 'etre presente ic i 
aujourd ' hui , et de vous adresser per onnellement un mes­
sage. Elle m ' a cependant pri e de vous transmettre ses 
meilleurs vreux et de vous assurer qu 'e ll e souhaite a chacun , 
organi ateurs et partic ipants, que cette manifes tation soil une 
complete reu site. 

Ladies and gentlemen, dear coll eagues, 
I have the honor to transmit you best regards from Min­

ister Mrs Ruth Dreifu , head of the Federal Department of 
the Interi or. Last year, he agreed with great pleasure to take 
the chai r of the Committee of honor of thi s congress. Unfor­
tunately, she is prevented fro m being among us today and 
therefore she cannot give a personal pre entation. But she 
kindly asked me to fo rward her best wishes to you and she 
hopes for a successful outcome of the conference. 

En tant que directeur du Service hydrologique et geolo­
gique national, je remercie le organi sateurs de nou avo ir 
invite a contribuer a I 'organi sati on du Congres. Parm i le 
taches de noire Service, qui repre ente le centre de compe­
tence de la Confederation dans les domaines de l' hydro logie 
et de la geo logie, ii convient de mentionner par exemple : 

Jes re leves hydro logiques et geologique d ' interet natio­
nal, notamment pour les besoins de la protection de l'envi­
ronnement, de la gestion des eaux, des acti vites publiques 
de planification et de construction, de la recherche sc ientifi ­
que et de (' in fo rmation du public; 

!'encouragement de la collaboration entre les milieux 
interesses a I ' hydrologie et a la geologie en Suisse et a I 'etran­
ger et 

I ' info rmation du public sur Jes conditions hydro logiques 
et geologiques du pays, la mise a di spos ition de renseigne­
ments et la publication de travaux techniques et scientifi­
que . 

Pour l'accompli ssement de ces taches, nous sommes vi­
veme nt inte resses pa r les trava ux de ca rac te re 
multidisc iplinaire des speleologues. Les observations reali-
ees par ceux-c i dans les domaines de I ' hydrologie, de la 

geo logie, de la biologie et de l'archeologie representent une 
composante importante de la connaissance du sous-so l a 
l' echelle nationale. Parsa contri bution a l' etude et a la pro­
tection des biotopes cavernicoles et des si tes karstiques, la 

speleologie joue un role important dans le domaine de la 
protection de 1 'environnement et du paysage. 

Cavemes et phenomene karstiques sont des mani fes ta­
tions de la nature qui , en plus de l' interet cientifique qu ' il s 
presentent, sont des e lements inte ressants du paysage en 
meme temps que des geotopes a conserver pour la posterite. 
ll s doivent done etre preserves des influences susceptibles 
d 'alterer leur ub tance, leur structure, leur forme ou encore 
leur evolution naturelle a venir. Les speleologues sont a meme 
de fo urnir une aide essenti e ll e a la conservation de te ls 
geotopes. ll s peuvent tout parti culierement contribuer a ce 
que, en plus de l' interet que Jes scienti fi ques portent deja a 
l'entretien des geotopes, l' interet plus general du grand pu­
blic soit egalement de plus en plu ouvent oriente dans cette 
direction la. 

Caverns and karsti c phenomena are, not onl y in a scien­
tifi c way, important elements of our landscape. They should 
therefore be preserved as geotopes for future generations. 
They are to be prevented from any influences, which could 
affect the ir substance, structure, hape and natural develop­
ment. In this sense, speleologists are important contributors 
to geotope protection. Bes ide the sc ientific interest in these 
phenomena, they may help to build up a broad public inter­
est fo r geotope protection. 

Mesdames et Messieur , permettez-moi d 'ajouter une 
remarque personnelle. Notre Service presente, dans le cadre 
de ce Congre , une expos ition sur le theme «La terre et I 'eau 
- tresors de notre environnement» au Gymnase de La 
Chaux-de-Fond . L'expos ition rappe lle a quels utili sateurs 
s ' ad ressent les donnees hydrologiques et geo logiques; elle 
donne des in formations sur les variations de I 'ecoulement, 
Jes observations et mesure rea li ee sur Jes eaux et le ro­
ches, le cycle de I 'eau, la di ffusion de polluants dans Jes 
cours d 'eau, l' alam1e en cas de crue, Jes etape de la forma­
tion des Alpes et la prevention des danger naturels. L'expo­
sition, qui couvre largement les domaines d ' interet des spe­
leologues, est ouvertejusqu 'au 17 aout. 

Je vous souhaite, Mesdames et Messieurs. de fructueux 
debats sc ientifique et de pa sionnantes visites souterraines; 
je souhaite egalement que, grace ace Congres, la coll abora­
ti on internati onale se renforce et se poursui ve avec le succes 
qu 'elle merite. 

I wish you fruitful scientifi c di scu sions, interesting ex­
cursions to the underground and a successful continuation 
of international cooperation in speleologic science. 
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Paolo Forti 
President of the U.I.S. 

Ladies and Gentlemen, 
Distinguished Guests, 
And, last but not least, Cavers, 

It 's a great pleasure for me to speak in this opening 
Cerimony of the 12th International Congress of Speleology 
on behalf of the International U.I.S. 

In reality I must admit that this is not a happy day for 
me: a you know I am Italian and until yesterday the wide t 
speleological meeting was held in my Country. 

Today the Organising Committee and the Swiss Speleo­
logical Society stolen us this record and I think that it would 
be rather impossible that another Country will organise a 
larger reunion in the near future .... Of course it's a joke, I 
was delighted when hearing the incredible number of atten­
dant . 

In the e fir t hours of my permanence I was really im­
pressed by the professional quality of the Organisator of 
this Congress, even if I perfectly know that all of them are 
volunteers. 

I visited La Chaux-de-Fonds last year and at that time I 
realised that the Congress will be a success, but I failed in 
forecasting the level of such a success. 

The merit is of course of the Organising Committee, but 
this success will not be possible if the local, Cantonal and 
National Authorities did not co-operate to reach this goal. 

I know Swiss Speleology since 20 years or even more, 
and I admired its interest in workjng not only on a national 
or local basi but also, and perhap mainly, in an interna­
tional level. 

Swiss ho t the library of the U.I.S by it settlement: thi 
institution as the first «public» library specialised in Karst 
in the World and it 's still now one of the largest and best 
organised of the World. 

Swiss prints the most important publication of the U.I.S.: 
the Speleological Abstract, the redaction of which is inside 
the Speleological Library, firstly in Neuchatel and now hosted 
here in La Chaux-de-Fonds. 

At the moment to leave Italy for this event I decided to 
carry with me a gift to Swiss Speleology and I searched for 
an ancient book to improve the patrimony of the Library. 
People who knows me very well may testify how hard is for 
me to give a book, mostly if it is an ancient one, to someone 
else But I decided to make this gift to the Swiss becau e it 's 
a must for me to thank to Swiss Spelelology not only for this 
beautiful Congress but also becau e it's mostly due to it 
efforts in printing the «Speleological Abstract» and in act­
ing as the Bibliographical Centre of the U.I.S. if now Spele­
ology is accepted among the other older Sciences even if 
still in a sub-ordined position. 

I think that Swiss Speleology has the possibility to grow 
and develop its researches thus helping the whole karst sci­
entific movement if tl1e Local, Cantonal and National Au­
thorities will support those beautiful cavers. 

It 's time to help cavers to be definitively accepted and 
integrated in the cientific world and thi may be done by 
creating al o here, in Switzerland, an official organism link­
ing Speleology to Science. Such an organism already exists 
in several other countries like in Italy (the Italian Institute of 
Speleology at the University of Bologna), in Slovenia (The 
Karst Research Institute of Postojna), in Romania (The «Emi l 
Racovitza» Institute of Bucarest) , in China (The Karst Insti­
tute of Guilin) etc. 

The present ha to be the time for a Swiss Institute of 
Speleology. 

I want to conclude this my short talk aying that success 
of this Congress is the be t gift I can expect for the end of 
my term of service as President of the U.I.S. lam rather sure 
that the next Presidents will not have the chance to receive a 
gift of such a level. 

Thank you, 

Proceedings of the 12th International Congress of Speleology, 1997, Switzerland, Volume 6 137 



Walter Wildi 
vice-president de I' Academie Suisse des Sciences Naturelles 

Messieur le representants de Autorites de la Confede­
ration, de la Republique et Canton de Neuchatel et de la Ville 
de La Chaux de Fonds, 

Chers peleologues, 
Mesdame , Messieurs 

C'est avec un grand plai ir que j'apporte aujourd'hui les 
vreux pour une pleine reu ite de ce 12e Congre Lnternatio­
nal de Speleologie de la part de I' ASSN, en remerciant les 
organisateur uisses et fran~ais de leurs efforts et sacrifi­
ce , et le autorite de la Ville de La Chaux-de-Fonds et de 
la Republique et Canton de Neuchatel de leur disponibilite 
pour accueillir cet evenement. 

En 1970 I' Academie Suisse des Sciences Naturelles fonda 
la Commis ion de speleologie, chargee de la promotion des 
connaissance de la partie "occulte" de notre pays, et dont 
I 'activite complete de fa~on harmonieu e celle de la Societe 
Suis e de Speleologie creee en 1939. 

Mais quel peut bien etre I' interet de I' ASSN pour soute­
nir un domaine scientifique comme la speleologie ? Pour 
repondre a cette que tion ii convient de rappeler quelques 
vocations et fonctions essentielles de I' Academie, qui 
- offre une plate-forme et un lieu de rencontre aux scienti­
fiques de ce pay , quel que soit leur domaine d'activite pro­
fe sionnel, 
- s'efforce de promouvoir la connaissance scientifique dans 
le public, 
- elabore et publie des bases scientifiques du patrimoine 
nature! de notre pay . 
L' Academie favorise particulierement I' interdisciplinarite en 
ciences. Or, c'e t sur ce point que la speleologie joue un 

role particulier en focali ant des interets proche des scien-

ces de la Terre, de I ' archeo logie et de la biologie, notam­
ment. Vu par un geologue, les cavites souterraines offrent 
des possibilites d'observation extraordinaires: 
- Elles permettent de retracer I 'histoire de la Terre pour les 
periodes d 'emer ion et les reliefs terrestres, depourvus de 
depots de ba in edimentaire . Les conditions sont parti­
cu lierement intere santes pour I 'etude de la neotectonique, 
de l'histoire climatique et des changements en cours. 

Elles permettent I' observation et favorisent la compre­
hen ion de la circulation souterraine de l 'eau, et joueront 
dans l'avenir un role croissant dan le domaine du stockage 
de materiaux et de Ja geologie appliquee en general. 

Elles offrent enfin des habitat particuliers, situes a !' in­
terface entre bio phere et lithosphere que I 'on ne pourrait 
etudier ailleurs dan des conditions au i favorables . 

La beaute des grottes et !'esprit d 'exploration sportive 
d'un e pace inconnu constituaient dans le pa se, et consti­
tuent toujours le attrait les plus fort de la speleologie. Le 
potentiel de recherche et d'innovation est neanmoins grand 
et je suis en consequence convaincu que la science appor­
tera dans les annee a venir sa contribution a la promotion 
de no connais ance de espace souterrains. C'est dan cet 
e poir que je ouhaite a tous le peleologues ici pre ent 
non seulemenl beaucoup de plaisir, mais aussi un grand en­
richissement de leurs connaissances au cours de ce congres. 
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Maurice Audetat 
President d'honneur de la S.S.S. 
Membre d'honneur du Bureau de l'U.I.S. 

Mesdame , Messieurs, 
Chers Confreres en Speleologie, 

Permettez-moi un di cours partisan ! Mon intention est 
en effet de demontrer que Neuchatel est un foyer important 
de la peleologie ui sse et internationale. 

11 n 'est pas besoin de remonter a l'homme prehistorique 
pour comprendre pourquoi le canton de euchatel est de­
venu l ' un des hauts li eux de la spe leo log ie: en te rre 
neuchateloi e, en Suisse et au sein de I 'Union lnternationale 
de Speleologie. L' interet porte a la speleo logie par les 

euchateloi est l'une des raison pour lesquelles le Con­
gres mondial s'ouvre aujourd 'hui a La Chaux-de-Fonds. 

Mon propos n'est pa d 'enumerer tou les hommes de 
science et le naturalistes qui , depuis de tres nombreuses 
annee et meme quelque siecles, ont explore et etudie de 
nombreuses cavite natureUes du canton de Neuchatel. Je 
tiens seulement a rappeler la memoire de quelques disparus 
et a citer quelque actifs originaires de ce canton qui ont 
contribue au developpement de la peleologie, localement 
ou plus largement. 

Jean Schnorr vivait a La Chaux-de-Fond dans Jes an­
nees trente. II etait graveur dans I ' horlogerie, metier qui a 
di paru avec la grande crise horlogere. Ami de la nature, ii 
part icipe avec Edouard Gruet dans le cadre du Club Juras-
ien Neuchatelois a l'acti vite d ' un Groupe d 'etudes archeo­

logiques. Dans ce cadre, Jean Schnorr se decouvre une pas­
sion pour l'etude et I 'exploration des grottes - la Speleolo­
gie - qui commen~ait a se developper en Europe. Chomeur, 
vivant de fa~on extremement mode te, Jean Schnorr explore 
de nombreu es grottes du canton. Souvent eul , demuni de 
materi el et s'eclairant a la bougie, ii execute a !' aide d 'une 
boussole des plans de cavite d ' une remarquable prec i ion. II 
reve d 'etabli r un catalogue des cav ite du canton et ii en 
etablit Jes premieres bases sur des fic hes manuscrites. En 
1938 , lors de notre premiere rencontre, nous devenons de 
sui te amis et decidon de realiser en emble ce trava il. Hela , 
la guerre surv ient : Jean est mobili e dan un camp de tra­
vail et a sante frag ile ne cesse de s 'alterer. Apres la guerre, 
ii devra renoncer a pratiquer la speleologie mai continuera 
as'yintere erjusqu a a mort en 1953 . De lors,je me ui s 
promis de continuer son reuvre. 

En suite, d 'autres carnarades ont perm is de continuer cette 
activite etj 'aimerai s rendre hornmage : 

AVi ll y Aellen, un des compagnons du debut, qui dev ien­
dra Conservateurdu Musee d 'Hi toire natureile de La Chaux­
de-Fonds, puis directeur du Museum de Geneve. 

A Pierre Girard : un solide et fidele compagnon d 'explo­
ration . 

A Jean-Pierre Tripet, devenu hydrogeologue a Neucha­
tel, avec qui nous avons pu constituer la Commis ion scien­
tifique de la Societe Suisse de Speleologie. Jean-Pierre est 
aussi a l'origine de la fondation de la Cornmi ion de Spe­
leologie de I ' Academie Suisse des Sciences Naturelle . 

Au Professeur Andre Burger, ancien directeur du Centre 
d 'Hydrogeologie de l'Uni versite de Neuchatel et a ses col­
laborateurs. Aupre d'eux, nous avons durant de nombreu­
ses annees trouve un appui scientifique et une collaboration 
efficace, doubles d ' une grande amitie. 

A Pierre Cattin , directeur des Stage de la Societe Suisse 
de Speleologie, qui se ont deroules a Motiers, dans le can­
ton de Neuchatel, durant une di za ine d 'annees. 

J'aimera is enfin rendre un hommage tout particulier a 
mon ami Raymond Gigon, trop tot disparu, avec qui nou 
avon partage les moments diffic iles du debut. J' aime a me 
rappeler les seance de travail dans un chalet du Club Juras­
sien : Raymond venait de La Chaux-de-Fonds a veto, sa 
machine a ecrire - un luxe a l 'epoque - sur le porte-baga­
ge . Seance aussi dans sa classe glaciale de I 'ecole des Pe­
tits-Ponts. Raymond a coll abore acti vement aux debuts du 
catalogue des cavites du canton de Neuchatel, avant de pou­
vo ir envisager la publication de I ' inventaire qu i po rte on 
nom. II a rendu a la peleologie un serv ice inestimable en 
gerant et en developpant la Bibliotheque de la Societe Suisse 
de Speleologie, a qui on a rapidement reconnu une valeur 
mondiale. D' un nature! timide et modeste, Raymond passait 
meme paifo is inaper~u. Pendant des annees, nous avons suivi 
ensemble !'evolution de la speleologie au cours d ' innom­
brables rencontres, depuis Jes aventureu es explorations du 
debut jusqu ' aux recent Congres. Ensuite, Raymond joue 
un role dans l 'activite de I 'Union Internationale, au sein de 
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la Commission de Bibliographie ou, avec Reno Bernasconi, 
ii contribue au developpement du Bulletin Bibliographique 
(Speleological Abstracts). Membre d 'honneur de la Societe 
Suisse de Speleologie, son depart si brusque a laisse un grand 
vide. 

Toutefois, la vie doit continuer et, grace a des collegues 
devoues, la releve a lieu. Les speleologues neuchatelois pour­
suivent leur role dans la speleologie suisse et internationale : 
votre serviteur presidera la Societe Suisse pendant 9 ans avant 
de devenir secretaire adjoint et vice-president de !'Union 
lnternationale. Quelques annees plus tard , c'est mon arni 
Bernard Dudan qui presidera la Societe Suisse, apres en avoir 
ete le vice-president. Jean-Jacques Miserez deviendra presi­
dent de la Commission scientifique et, plus tard , Pierre-Yves 
Jeannin de l'Universite de Neuchatel lui succedera. Voici 
resumee la contribution de quelques Neuchatelois remarqua­
bles, ans oublier les nombreux collegues devoues qui con­
sacrent beaucoup d 'energie a I 'animation de la Societe Suisse 
de Speleologie et sont aussi Jes artisans de ce Congres. 

J'aimerais conclure en rendant un hommage particulier 
au Professeur Hubert Trimmel de Vienne : secretaire gene-

ral de I 'Union des sa fondation et ensuite president, ii a Fait 
preuve d ' une fidelite remarquable et d ' un tres grand devoue­
ment pendant pres de trente ans au service de la speleologie 
internationale. Si je ne me trompe pas, Hubert Trimmel doit 
etre le seul congressiste a avoir participe aux douze congres 
internationaux. 

Enfin, c'est au grand absent de ce Congres que j'aime­
rais adresser une pensee emue : a notre arni le professeur 
Bernard Geze, geologue et speleologue, decede en decem­
bre dernier. Bernard Geze, ancien compagnon de Robert de 
Joly, l'un d_es fondateurs de la Federation Fran~aise de Spe­
leologie, president fondateur de I 'Union Internationale de 
Speleologie et pres ident d'honneur depuis 1973. Nous 
aurions aime le voir panni nous aujourd'hui, d 'autant plus 
qu ' il est a l'origine de ces congres internationaux et qu ' il a 
toujours reuvre pour qu ' ils deviennent accessibles a tous. 

Aujourd 'hui, grace a cette cha1ne d 'actions et d'hommes 
passionnes, nous avons le plaisir de voir s'ouvrir un Con­
gres mondial de Speleologie en ten-e neuchateloise. Merci a 
tou et Vive le Congres International de Speleologie ! 
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List of Participants 
Listes des participants 
Organizers of the Congress are identified by on *. 
Countries are Ii ted with the following international abreviations : 

Les organisateurs du congres onl identifies par un *. 
Les pays sont donnes par leur abreviation internationale selon la Ii te suivante : 

AF Afghani tan CN China (People's Rep) GI Gibraltar 
AL Albania ex Christmas Island GB Great Britain 
DZ Algeria cc Cocos (Keeling) Islands GR Greece 
AD Andorra co Colombia GL Greenland 
AO Angola KM Comoros GD Grenada 
AI Anguilla CG Congo (Rep) GP Guadeloupe 
AG Antigua and Barbuda CK Cook I lands GU Guam 
AR Argentina CR Costa Rica GT Guatemala 
AM Annenia Cl Cote d'Ivoire (Rep) GB Guern ey 
AW Aruba HR Croatia GN Guinea 
SH A cension CU Cuba GW Guinea-Bissau 
AU Australia CY Cyprus GY Guyana 
AT Au tria CS Czech and Slovak Fed Rep HT Haiti 
AZ Azerbaijan cz Czech Rep H Hondura (Rep) 
BS Bahama KP Dern People 's Rep of Korea HK Hong Kong 
BH Bahrain DK Denmark HU Hungary (Rep) 
BO Bangladesh DJ Djibouti IS Iceland 
BB Barbado OM Dominica IN India 
BY Belaru DO Dominican Rep ID Indonesia 
BE Belgium Eat Timor IR lran (Islamic Rep) 
BZ Belize EC Ecuador IQ Iraq 
BJ Benin EG Egypt IE Ireland 
BM Bennuda SY El Salvador GB Isle of Man 
BT Bhutan GQ Equatorial Guinea IL Israel 
BO Bolivia ER Eritrea IT Italy 
BA Bo nia and Herzegovina EE E tonia JM Jamaica 
BW Bot wana ET Ethiopia JP Japan 
BR Brazil FK Falkland Island (Malvinas) GB Jersey 
B Brunei Daru alam FO Faroe Islands JO Jordan 
BG Bulgaria (Rep) FJ Fiji KZ Kazakhstan 
BF Burkina Faso FI Finland KE Kenya 
BI Burundi FR France Kl Kiribati 
KH Cambodia GF French Guiana KR Korea (Rep) 
CM Cameroon PF French Polynesia KW Kuwait 
CA Canada GA Gabon KG Kyrgyzstan 
CV Cape Verde GM Gambia LA Lao People 's Dern Rep 
KY Cayman I land GE Georgia LY Latvia 

CF Central African Rep DO German Dern Rep LB Lebanon 

TD Chad DE Gennany LS Lesotho 

CL Chile GH Ghana LR Liberia 
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LY Libyan Jamahiriya PA Panama (Rep) SY Syrian Arab Rep 
LI Liechtenstein PG Papua New Guinea TJ Tajikistan 
LT Lithuania PY Paraguay TZ Tanzania (United Rep) 
LU Luxembourg PE Peru TH Thailand 
MO Macao PH Philippines MK the Fornier Yugoslav Republic 
MG Madagascar PN Pitcairn Islands of Macedonia 
MW Malawi PL Poland (Rep) TG Togo 
MY Malaysia PT Portugal TK Tokelau 
MV Maldives PR Puerto Rico TO Tonga 
ML Mali QA Qatar TI Trinidad and Tobago 
MT Malta RE Reunion SH Tristan da Cunha 
MH Marshall Islands RO Romania TN Tunisia 
MQ Martinique RU Russian Federation TR Turkey 
MR Mauritania RW Rwanda TM Turkmenistan 
MU Mauritius KN Saint Christopher (St. Kitts) TC Turks and Caicos Islands 
MX Mexico and Nevis TV Tuvalu 
FM Micronesia (Federated States) LC Saint Lucia UG Uganda 
MD Moldova vc Saint Vincent and the Grenadi- UA Ukraine 
MC Monaco nes SU Union of Soviet Socialist 
MN Mongolia AS Samoa Republics 
MS Montserrat SM San Marino AE United Arab Emirates 
MA Morocco ST Sao Tome and Principe us United State of America 
MZ Mozambique SA Saudi Arabia UY Uruguay 
MM Myanmar SN Senegal uz Uzbekistan 
NA Namibia SC Seychelles vu Vanuatu 
NR Nauru SL Sierra Leone VA Vatican 
NP Nepal SG Singapore VE Venezuela 
NL Netherlands SK Slovakia VN Viet Nam 
AN Netherlands Antilles SI Slovenia VG Virgin Islands 
NC New Caledonia SB Solomon Islands VI Virgin Islands of the United 
NZ New Zealand so Somalia States of America 
NI Nicaragua ZA South Africa WF Wallis and Futuna Islands 
NE Niger ES Spain WS Western Samoa 
NG Nigeria LK Sri Lanka YE Yemen 
NU Niue SH St Helena YD Yemen (People 's Dem Rep) 

F Norfolk Island SD Sudan YU Yugoslavia 
NO Norway SR Suriname ZR Zaire 
OM Oman sz Swaziland ZM Zambia 
PC Pacific Islands SE Sweden zw Zimbabwe 
PK Pakistan CH Switzerland 
PW Palau 
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