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NoOMADISHE

Un elub sptléalogique peutdl fonctionner sans
posseder de local permanent desting 3 gntreposer le
matérial dexplocation, les archives, la cartographis, ls
vibliothtque..., permetmnt A =1 cinguantaine de
membres de e réunic en toute tranguillité sang touc
du lendemain #

L& probiéme d'un lims fixe ne ¥'otai jamais pase
lusquici avec autant dacoitd Une rétrospective
Vimpose

Les premidres activités souterraines ayant vai le
|our en 1946, ne nécessitaient pas 4 époque Fentrepat
de matériel Important et encore mains detpace pour
reunir [a poignée d'adeptes du moment. Les réunions
episodigues du Jeud avaient lleu au domicile de Lionat
Gorra § Beyrouth,

Le Spédéo-Club du Liban fondé en 1951, ne
comportant oncore quune diosine dadhErenm,
poUtsubvalt cette tradition jusqu'au jour oi ses membres
se multiphiérent. |l fallut reconsidérer e problésne

1956, Albert Amavy qui jusquicl tenait
scrupuleusement los comptes rendus de sortie et de
reunion (base essentielle de route archive) &t de coux
bien plus modestes de b calsse, proposs de nous
accusiilir en son domicile de I rus Sadate.

Les renconres du “jeud” composees de
membres bruyants e souvent indisciplinds, ne pouvalent
canveniv i lang torme & ce cadre convivial, chaleureu,
familial et intime.

1964, |l a éte décide de lousr un bocal. La
Montée |oumblar 3 Beyrocth offralt un suparbe apparte-
ment do 220 m comportant un grand nombre de
pigces. Elles furent rapidemant transformées en salle de
réunjan, secréariat. archives. bibllathéque, matériel et
equipement divers, chambres damis. avec bien sntendy
saltes de bain et baignoires (utilisées par allleurs pour
nattoyer be mataried), cuttine dquipée et belles werrasces
doanant sur ka baie de Beyrauth,

I¥75, début de fa guerre au Liban. Linsécurivg
régne, Le local est vidé en un rien de temps e son con-
tenu dispersé an trois lhew différents. Les activitds dy
tlub sont en partie gelées. Le materiol sans entretion sa
dégrade. Les archivas par cartre semblent Stre en leu
SUF

Une longue période d'naction vinstalle

HosanEl Kasiinia
[Hughatn Bl

1988, sous l'lmpulitan de Hani Abdul-MNour et
malgré une sin@oon encorw explodive, les activieds du
chib reprennent. Les réunions se déroulent 4 Zouk
Mosbeh au domicile (encore) de Lionel Gorra  siwé &
une quinzaine de kilometres au nord de Bayrouth, Les
archives et autret docuinents précieus hborisusement
rassemblés sont regroupés. Le matériel, dant une partie
e renowvelée. est déposé chez Alain Maroun.

1988, le 5.C Liban, connait une erlse profonds
3l sein de sos membres. Fondaton de deux nouveausx
groupes spéléot qui loin d'affalblic le potencel sctif reste
tris potitf en raizon des disciplines diverses zdoptdes
par les uns ec les sueres. Toutefois, les préicleux docu-
menes constitwant Chistoire de la spélésiogie libanase
sont 3 nouveau dispersés & ceraing irramédiablement
perdus

1989, le 5.CLiban est accueill dans les bureausx
de Michel Majdalani, ce qui permet sux rescapés de se
reconstitier
1992, la Sockétd Générale Libano Européenne
de Bangue sal. dont nous tenons 4 renocuveler ici nos
remerciements, met provisairement & rotre disposition
un focal sitmé dans la banlieve nord de ln eapitale
libanaise (Maccache), Nouveay sursis,

1997, nous devons rendre Is local Le mobiliar.
I:dﬂammmﬁmttlumwﬁmlmmmns
une piéce minuscule s restent lnaccessibles aux
irréductibles des sorties de fin de temaine.

1998, autre démiénagement. Un |ocal dans
Beyrouth est mis & nowre disposition toweurs par la
Sociéré Genérale Libano Eurcpéenne de Bangue sal
pour un kaps de temps ne dépassant pas hult mois. Mous
savlens qu'd court terme oo serait [impasse.

1998, I |? décembre. Mous sommes rédults &
disparyer une fois de plus nos effectifs. L'acquisition d'un
lacal devient impéranf. Espérons pouvoir réunir les fonds
necessaires pour réaliser une 3 ambitieuss opération,

Le moral est loin d'ftre sntami, Preuve an ost,
la realisation de la présents revue due i ls persévérance
et & lenthousiasme de 4 nouvelle équipe de rédaction
BinsE qua I3 sobstantielle  contribution financiére de
Sociéte der Ciments Natonale sal

A en analyser la conteny, le bilan reste posiaf. ||
sufiit de |etor un coup d'eeil atentil ay sommaire

Sami Karuan)



Au moment de meitre sous presse le présent humero du
ALCuat'Ouate, nows apprenons le décés de mowre aml, compagnon et
fondaceur de |z spéléologie ibanaise Lionel Gorra. Nous avions consacré
en 1990 le no. § do notre revue au cinguintemire de b spéléologie
Wbanalse, ol nous relatons entre autre la contribution personnclle de
Lionel Gorra d la découverts [de [ sulre) de b riviére souterraine de Jima.,
& [nstimstion du premier noyau de spéléolopues au Liban, subvi de la
fondation du Spéléc-Club du Liban dant || & éré le principal arczan.

Le 7 jinvier 1997, une rencontre natiorale de spéléaloge
groupant les quatre groupes se fiveant i cetre discipline avait pour but da
célébrer en prisence de Lionel Gorra le cinquantenaire do la premidre
wiritable expédition A Jiita rédalisée an | 945,

Mous reprenons une partie de ['introduction paru dins le no. |0
du ALOuar'Ouate céltbrant cer dvénement (sous fa plume de Hughes
Badaoui) qui nous permettra de rendre un hommage posthume 3 celul &
qui nous devons une activité riche en décovvertas, contribuant sinsi & une
imellleurs conngissance du Likan souterrammn,

Ce n'ext pou toers lex jouwy quon a foccosion de célthrer
cinguantendie. L'ospportunité e prégente suwpourd bl de rende hammage oo
premior libanas qui st fidée de pénétrer sous terre au Libon. § s'agit de Lionel
Garra

Pour marquer (évenement, e Spétéo-Club du Liban sur fes conseds e
Maur Farra que je femercie ior pour soh-mpénieiss e, déclde de réunir touy
ies spéidologues banais outonr de Lione| mars oussi die son coequipier de
fépogiee, Lows Erd,

Ce furent des retrouvalles pour certaing, un trés grond Bomsedr posr
outres quee de rencontrer oot deus grands explonoteurs ataofTEs I dventiene ot
ek oifiréd por le monde souterrain,

Désa on avant propos dé ca nouveas numéro, nous signalions
dany  [FEditorial  imoinlé  Nomzdisme, laccoell et chaleuirmesx et
bianveillane de Lionel Gorra.

Son souvenir ne tombera pas dams Noubll.



Lz Spélée-Club du Liban thent & rendre hommage 3 la
remaire do Carlos Abdo.

Sphlialogue dowd, serviable et courapeus, disparo le 30
rmal 1998 swite 3 uwn banal accident de [ route

Une messe & ué céldbree le 14 juin de cotta méme annéa
aux abords du goulre de Jouret el Aabed gqu'l affectionnait
parpcuierement, en présence det membres de g famills et de
nombreux 1pélécloguey vemis témoignor de leur peine ez de leur
sodidarie.

Led spiléclopwes libamais thennant 3 renouvelsr ol & &4
farmille e i ez oz, leur soutien et feur profonde affecton,
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L2 localité de Fraideq est actuellement approvi.
slonnée on eau domostigue et potable & partir de |a
seurce d'el Banar dont les saux sont contaminées par les
Enux wsies provensnt des habications: construites im-
médiatement au-dessus de b source of dans son bassin
de. protection

Les villagecis ayant repéré un gouffre 3 I'vmont
de leur source, et & une distance de 1500 métres envi-
ron & vol d'oisesu om soupgormé en son fond ha
présence d'un dcaulement d'eau soliterraine. Leg travaux
dexcavation quils ont entrepris autour du gouffre, om
permit datreindre I riviére ot de la dégager i [air lbre
L'eau jaillit d'une fissure, coule sur une distance d'une
wingtaine de métres environ, puis disparalt soul terre
dans un systéme de fissures, soun formes de perte
impenerable

La zone étant agricole, les agriculteurs ont alors
commencd & staller dos prises de tuyaux en
polyéthyléne pour irriguer leurs terres par les eaux de
cetto riviére. [is ont remarqué wno baisse pomble du
déhit de ln source d'el Bamat qui s& trouve § 'aval de
source d'el Hooer, & chaque fois que les agriculteurs
dévialent Neau de cotte demiére pour IFriguer leur ter-
res

Lo but de |3 présente érude ear de mesurer los

diéhies des sources de Frabded, el Banat et el Houot dans:

b localicd da Fraldeq dont les eaux sont utlisées pour
Fapprovisionnement en eiu potable et domestiquo et
pour Mirrigation. Le second but est de déterminer la refa-
tion hydrogéologique existante entre b source del
Houver et celle d'al Barmac.

|. LOCALISATION DES TRAVAUX

Les trois sources de Fraldeg, d'sl Banat et d'el Hower
sont sithies dans fa localivé de Fnaideq.

Source d'el Houet - coordonnies Lambert
X o= 195320 km

¥ = 281.290 km

Z= 1320 m

Feullle de Fraideg, RS [1/20 000]

Source de Fnaideq - coordonnées Lamber
X = |95.040 km

¥ =281.700 km

Z= 300 m

Feuille de Frardeq. RY  [1720 000]

Source d'el Banat - coordonnées Lambery
o= 04010 ke

¥ = 281,700 km

Z=1200m

Feullle de Fraideq, RS [1/20 000)]

Lies distances & vol d'alseau ot les diffdrences an
aktitude entre ces 3 sources sont les suivantes:

DESIGHATION Adlmi A ki)
L soores da Frsidag AB8m I
wi cally d'sl Mouss

s source de Frabing Pl 0@
a Lally o'el Basas

L3 somirca ol Hisest 1270w I'20m
at oalls d'w| Bumad

Il DESCRIPTION DES TRAVAUX
DAMENAGEMENT DES LIEUX

Dans le bur de procéder i |asugeage des
sources et i Finjection du colorant. eermins travaux
daménagement des lieux ont &1 entrepris, notamment :

a) Riviere souterralne d'el Houst

- Déblaysge de 4 zone d'émergence vt aménagement
dune section & fond homogéne

- Déviation de toute 'eau dans & perte en dliminant
toutes les prises d'eau bivédrales destindes i Firrigation.

AFQuRE O (1) 195%7-1994
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Fig I
Locafization des sources § Fraidog

b) Source d'sl Banat (fig. 2)

LU'ouvrage de captage de la source d'el Banat
&1 constitud par un tunnel dont lestrdmitd avale st
bouchée par un muret da | metre: de hauteur &t de 90
cm de largeur. Une conduite en fonte ductile de 5
pouces passa 4 travers c¢ muret ot condult l'eau au
réservolr d'eau potnble du village. Une vanne, insmaliée
en tito do cotie conduite, au niveau da la prise ot & (a-
maint du muret permet darréter 'dcoulemeant danas 1a
conduite, L trop plen de Peau passe su dessur du
miiret Je capage et eoule dans un canal sxtérisus

Le tunnel de captage mesure envicon 40
metres dié long et s& termine en forme de T doni les
branches faérales ont 4 et 5 métres de longugur, Le
fond du tunnel est comblé par du sable fin. De plu
plusieurs venues d'saux urées ont éé observées 3 | fin
de oo menned,

Dans le but de mesurer e débiv toral de la
source, il a fallu fermer a vanne pour couper 'écoule-
ment de l'esv dans 3 condulte et dévier Neau vers e
canal extérigur. Mais 13 présence du muret et Ja chute
deau qulil crée a provoqué ul remous et un dcoule-
ment trés twrbulent dans la portion du canal o4 ks sec-
tion de pugeage a été repérée. i a fillu donc détruire e
muret of le ramplacer par une vanne murale métallique

o EL-Bamay

® Mannn
Frnmeg

L]
r-Houer

coulissante sur des ralls pour contrdler le débit d'ex-
haure gt uniformiser 'écoulement dans le canal dont la
section & égalemnent dod ddblayds Tous o4 ravaux ani
Bbé exétutés par le personnel de la:commission des
eaux de Fraldeg, aves Mapprobation et souy be contrile
de son directenr monsieur Mohamed Abdel Taleb.

c} Source de Fnaideg

Déblayage et aménagement d'uno section §
fond homogéne, au niveau de Nexurgence.

I, JAUGEAGE DES SOURCES
(Ccrvosme |9%3)

Lo jougeage des sources a évé effectué au
moubiner. Deux secuoni de jaugeage ont até réalisess
dans la source d'el Houet, une dang fa source de Fnaldeq
et deux dans la source d'el Banac

Les sections de @ugeage dans la source d'sl
Houer ont é1é effectuées 3 | mérre de distance Mune de
lwtre. Celles d'al Banat ont dod réalisées dans e canal 4
vanme ouverte et & vanne fermée dant le b de
detarmner, en plus du débiz ol de la source, ke débir
passant dans la conduite de 5 pouces



ill.l Seurce d'el Houet

19 socoont 1409 sec salt 14 [isec
20 gaction: 1364 |lsec goic 14 e

111.2. Source d'e]l Banat

Premiere campagne de mesures:

Débic 2 vanne fermbe oo débst total: 7.6 e

ou |8 | isec

Débit & vanne ouverte: 5.8 T/sec ou & |/sec

Débir dang |3 conduite de § pouces: |8-&= 12 |fsec

Dgusigrme campagne de mesures

Dbt & vanne lermée oo débic tomk 7.9 e

ou 18| fsec

Débir & vanne owverte: 3.2 Tfsec oud Iisec

Débit dant la conduite de 5 pouces: 18-3 = |5 |lec
111.3, Source de Frnaideg

Débit powal de fa source 71 Hsec

IV. Essal 0f COLORATION
REALISE AvEC LA COLLABORATION
pee Megmpaes ow S . C. LIBAM

e da TuorescEng (Uraning -
Cyy Hys MOy} one été dissous dans 48 licres d'eau de la
source d'el Houer sdditonnés de 3 heres d'alcoot
dénature A 1Bh15"de laprés midi du 25 Ocrobre 1993,
la solution de coborant dont la concencration est de
588 = 10 kgl & écé: renversie immediatement en
ament de fa perte d'eau dans |3 source d'el Hower

Les soorces de Fraideq ot d'ol Banat ont été
obsorvibes mais ln fluorescéine n'est spparue gue dans |a
source del Banax, |0 heures environ apres son mjecoon
dans |4 perte d'el Houver, soit & 4510° du matin, le 26
Octobre 1993

Les premigres traces de colorant omt éré
repérées i MNoeil nu & 4h05° du matin exsctement mais fes
analyses au laboratoire indiquent Gue les - prembéres
traces ont ou beu 3 3015 du matin, soit done 9 heures
aprés son injection {32400 secondes).

Le mux de colorant s'est élevéd régulidrement
jusqu'h wn masimem situé 3 Shdé’ du mann, puis a décru

répuligrement (fig 3).

# i
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Plan do l'ouvrage de captage do la source el Bamat
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Masan EL HOUET

I¥.l. Mise an place &t collecte
des blancs

Mous avons prélevé de chacump des | mrois
sources, & houres avanc linjecoon du colorane. des
échantllions d'eau pour servir de “blanes” au réglage du
“zéro” du spectrofluonmetre, Des échantilions d'eau one
ensuite ¢td prifevées de chacune des sources de Fnaideq
er d'el Banat, & la suite de ['njection du colorant dans |z
perte d'el Howet et cela durant 36 heures environ. Les
flacons utlisés sont en plastique. hermétiquement clos.
de 250 c.c

I¥V.2, Prélévement des
édchantillons d'eau

Des prélivements d'échantillons deau ot &0k
effectuds des sources de Fraideq et del Banat D'une
maniére gdnérale. le chantier a été organisé de la fagon
sutvante;

- Prélévement d'un échantillon toutes les 15 3 30 minutes
durant fes 9 premiéres heures.

- Prélévement d'un échantillon toutes les 5 minuzes, puls
toutes les |5 minutes dans la période comprise entre 9
et 21 heures apréa Ninjection

= Prétévoment dun chantiflon toutes les heures dans la
periode comprise entre 21 ot 36 houres aprés I'njection.

Iv.3. Mesure de la fluorescéine

Lappareil utilisé pour |3 mesure de la flus-
resceine de ('éluat ou de Meau, et le spectrofluorimisore
Turner, modéle 430, équipé d'une série da filtres dont les

FETYaY

gy

.
Bl b

e
L ET T

= aiwad ealgdens §OOREA - W0 N

longueurs: dondes varient entre 400 et TOD
nangméres. La soludon de fuorescding étant de
cowleur verte, led filtres adéquats devraient avoir des
lenguswrs d'onde variant entre 485 et 620 n.m

Les mesures colorimérriques sont basées sur la loi de
“Beer Lambert”, ol
O =log _I_

=T
B.0 = Darsing optique
ET = Pourcenmge de tranimittance

Pour lessal de coloration, on a stlectionnd
longueur d'ende excitatrice l@ plus adéquate, en
mesursnt f3 DO, dun méme échantillon, mais en
utillzant phuslgurs longusurs dands

Il s'est avéré dans tous nos essais. que le
fitre dont la longueur d'onde e égale 4 493 nm,
donne la plus grande absorpeion,

IV.4. Interpretation

Linjecuon mstantante du traceur que nous
avans effectude dans la peree d'eau de Mabaa e Houet
et f'observation de sa réapparition & k source del
Banat, situde & une dismnce de | 500 mitres § vol
d'oizeau, 3 permis de wacer la courbe de la concen-
tratton de flucrescéine restituée en foncoon du
temps.{fig. 3)

L'observation de cette courbe montre qu'elle
1 une forme dissymétrique. La concentration crolt
rapidemant, atteint un mucimum, puls décroit plus
lentement aves une longue “trainde”. Elle comporte
troig points remarquables: 3 premiére appariton du
traceur (L., le maximem de la concentration (T, et
le cantro de gravied du meage correspondant an 50%
du poids du traceur (), Done:

Bl ag
|

T

-
1L
.

= J [ [ [ ) a i =

Fig 3

Cotrbe de restrution de [a flaurescome dans [a source d'sl Banar 3 Frakdeg

— e

A
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sty = 32400 sec. temps au bout duquel ke colorant
#'est manifeste.

= 41400 sac, temps au bout duquel I
CONCENtraton 4 afteint son maximum.
~tg= BOI0O sec. temps correspondant su centre de

Eravita,

D plus, nous avons consmacé par aacul que b
quantité de colorant restiués est de 2.9 ki {Ia guantitd
injectée étant de Ikg). Le tavx de resttution et done de
[00% environ, ca gul est acceprable,

Lanplyse de la resotution de la fluoresciine, on
fonction du temps, & by résurgence, permet de calculer la
vitesse moyenne du transfert. Le coefficient de dispor-
sion longitudinale donne une ldée de l'ouverture
mayenng du conduit karstigue

Exmant donné quae ls décrotssance des concentra-
tions avec & remps et exponentielle (C, = Coe™), on
peut afftrmer gue I rronsfert s'effecous &n majoriné par
un chenal {(Drogue, T, 1971).

L'équation du transfert d'un troceur dans ume
direction "X ecorrespondant b celle d'un chenal kars-
woue sans dispersion ransversale nowmble, esc

D w O = Ux SO/, = dC/de (1
[, = dsparsion longitudinale en misec
C = concentration du traceur en kgimi,

U = vitesse mayenne en misec

Pour une infection nsmn@nés, j=s condidons initdales
plalpts

« Injection d'une maste M de traceur au temps = O.
IIQ‘{:}*:{I.I]&: M Qix)=cue M =0l

a

EHEC (xa)=0

x=hke(=0)s0

Solution:

Cig= o  epl(UpHdy @
(41D, 1) 0.3

avec

¥=  dumance du point dinjection et le  [fiew
e préfvement

unité  de surface

Q=  masse  Injectas  par
d'écoulement [kg/mi)

Q (x} = débiz miisec.

|= |ntégraie de la courbe de restitution (lkgisec m,

Erticszon ec AL [1963) calculent g avec |la relanon
Lhiyamte
g =10

Ces mimes aULeurs, remarquent gue 3 vitesse moyanig
correspond sant erreur notable au made (L, au temps
madal &), et caloulent la dispersion jongitudinale comme
il

L

S

Al=Ouat Cunce (11) 19971993 | 15
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o D, = gt ! (411 &, Craxi)
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e L En 1945, Taylor Gl propose dutiliser |& temps D
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= oW D = U7 Ak | ey Lnd2 (5)
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E E Or. la position du point de Ja courbe
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phus rapides. ot non ka vitesse moyenne du fiuide. 11
faudrait done considérer l3  vitesse prise 3
mi-distance entre le centre de gravied et la
concentration maximale du nuage
Or la différence entre les deux éanc
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donc décidé de |a prendre su temps ..
Dionc:

U= 0,0
T

Uk, = X-Ut At/ 16e.Ln2U

U, =X- Ua
| b ln?

U [ty + AtH164Ln2] = X

K

[t * AR ]
I6g.Lns

Meows obtanons

U = 0,036 misec pour X = 1500 m
La dispersion longiudinale est egale i:
D, = L Agl/ 18 o, Lnt = 0|46 mi/sec,

I o3z bien entendu dant co qui precede que des
erreurs sont commises sur U et D, car | "chenal” n'en
pas un twbe rectiligne & section constante, et peut
traverier une rone falllée ou un e souterrain,

Le fat que |z dispersion longitudinale D, soit
supériesre & 0.1 misec signifie que b lisison est
perméable. En effer. daprés Jamfer. les cragages
effectués dans les zones peu perméables cu dans les
blocs karstiquey [perméabilié de fissures ou de micro
chenaux, 104 & 104 misec) prasentens des dispersiany
comprises entra 104 et 104 mifsee.

Le report sur Tabaque ci-jome (fig. 5) de Ia
valeur de B dispersion longitudinale en foncton de
vitesse U, permet de vérifier 3l Pécoulemenc se fale dans
un chenal, ou de constater s la géamétrie du milieu est
pius complexe, Le degré de complexité, appelé "pauveir
filerant”, est évalud dlapris le parumétre L (d'aprés
Erikszon at Al 1963)

L=20.
L=72x 014840035
L =812 méores, sair B mébms

Lécoulement s fait donc dang un chenal
unigue dont Fouverture moysnne serait de 15m.

V. CoNCLUSIONS

L'essai de colorazion dans la perte de ia source
d'el Houet a permis &'cbtenir les résultats sulvants:

a) L'écoutement so fit dans un chenal unique sans
conduits secondaires. En effet, la courbe do décroissance
riguliere [de farme exponentiello) est la conséquence de
Fécoulsment en un seul conduit De phe, b courbe de
restitution du colorant est caractérisée par un pic Unique
&L non par plusiows pics de concentration qui carac-
térisent des arrivéed successves du colorant ayant
emprunté des trajers secondaires & des vitesses plus
leres.

b) L3 vitesse moyenne de transfert est de 0035
misec o4 130 mih

€} Le fait que la dispersion longitudinale soit
Mgérement supérieare 3 0. Im¥/sec (0.148) signifie que la
liakion est perméable ex non pas huutement permiable
dj Le fair que taut le colorant injecte alt éré resti-
tué au nivesu de ka source signifie que toute ['vau injec-
tée dans ha partie d'sl Houet abeutit 4 la source d'el
Barmap

) Le-débir de ki source d'el Banat (18 1isec) étant
wpérieur & celul d'el Houer (13 |fed) wignifie que
dautres apports g'ajoutont en cours di chemin,

f) Le debit prélevé de la source d'el Banat pour les
besoins domestiques varfe entre |2 et 15 |/sec

g Il n'existe aucune relation entre les eaux de &
perte de la source d'el Houet er celles de hn saurce da
Fraideq.

hj Le débit de Ia
de T ljsec,

i} Los eaux de I3 source d'ol Banar sonc
Cconamindes par dey arrivées deaux Uides dans e
tunnel do caprage.

tourcs  de Frnideq est

-
i
Soumoi o'en DaseaT
L wiargmars
oy ey, Bt
i
PR BRI
Ciharusics
e Hadac )
i
MB: H-HIME-\HH.I'I'
Les soaley oot 6 fiiten au bbonoioke de
bt il b Fonullé Froscpae e Midesine Ao e

A=t Cuata (1) F997: %58
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Geological and Speleological
investigation of a newly
discovered cave, Zod.

Zod cave was first explored during April 1997 by Speleo
Club du Liban (Fad| Nader, Sami Karkahi. Marwan Sinno,
and Martin Gedeon) accompanied by our guides [Walid
Haffar, Rabih Haffar, and lszam Shat), Several conge-
GQUENE ¥isits were organized o continue and finalize the

cave topography mapping, low measuremenes, photog-
raphy. and secondary axploration.

.ﬂ.l:ﬁE!!lIlLlT‘l' AN D
SITE CONFICURATION

The cave area s located i the Caza of Danniye, 2 kmto
the west of the main village of Bgaa Safrine which ik
accessible from the main road connecting Tripoll with
Dannive  Cara.  Accessibility 8 considered o be
relatively easy as 3 secondary unpaved road leads to the
house of the bnd owner (Mr Mahammad Zod) which i
50 meters away from the cave entrance,




GEMERAL
AREA

GEOMORPHOLDGY ©OF THE

Avarage precpmaton  in the area s
approximately |200 mmlyr with 3 high percerige of
irfiltration reaching up to 70 % due to the karstic nature
of the terrain (UMDP, 1970), Scarce vegetation provails
with anly minor shrubs and bushes concenorated zlong
drainage lines. The surface srea in the cave vicinity &
characterized by & dendritic drainage pattern contzining
only mierment - Sorfade water, Groundwaier n the
area and within the cave is mainly derived from the snow
melt which covers the highlands above the cave for more
thiam 3 monthd per year,

GENERAL GEOLOGY OF THE AREA
The rock outcrop in the ares wrrounding the

cave belong o the Sannine Formation (C4), e is a thick
(500700 m) formation generally composed of Emestane,

marty Imescone, md dolomioe Imestone (Walley, 1997),
The stratification i& generally thinly bedded with a pener.
al strike and dip of 270708 to the west. The Sannine
Fermation (C4) forms the secend major karst sequence
of Lobanon after the thick Kesrouane Jurassic Limestone
Farmation (4} both exhibiting a rewarding speleciogical
potaricial

Srruerurilly, It has bean cleardy proven in caves
around the world that 80-90% of karst valleys are formed
by tectonic fentures such a3 hults and assocawd chear

romes (Milinowic, [981) Theté weik ronei are surable
places for water porcofaton and surfice drainage
because of the. reduced strenpth, compactnass, and sup-
porting matrix of the rocks. It it thus suggested chat the
minor dramnage hines in the arex of soudy are all sorue-
turally controlled by small scale faulss. No major fault
Wi sean (o ouerop in the area

Cave DESCRIPTION AND
MorrHOLOGY

The cave entrance i now artifecially managed
to codlect the water discharging from the cave inw a
reseryoir 1o explait it for agricultumal purposes. The
cave is closed by a metallic door with limited access o
the public

The cive starts with a long muddy harrmonal
shaft with no concretons. Avarage dimensions are 2 m
wide, 3 m high and approximately 100 long. The cve
divides after 100 m ineo 2 shafis; one further divides into

Moartin Gedeon
GEDLODGIST

1 developmants and the odher 15 300m long and ends
with 4 [arge cylindrical chimney more than 20 -m high
and an unexplored roof, Rounded pebbles with different
compositions (sanduone, limestone, and chert) and
sizes were located on the foor beneath the chimnoy.
These pebbles are allochtonous derived from other gea-
logical Tormations and are transported by water through
large fissures and deposited on the cve floor directy
beneath thelr transpormaton medium. The roundnoss
indicatey a long distance of ranspore

BF-0mat Cuxca (F ) |F97- 1S
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The ather shaft extends for a further 150 m
before bifurcating into 2 parte One of which ik 100 m
long with besutiful concretons and the other feads toa
small sinkhola 15 m deep and & baautifil waterfall, The
waterfall was further explored using = pole. The cave
continues behind the waterfall for & further 100 m and

ends with & very tight squeers 50 m long leading w a
small chamber with another chimney. To@l cave

development {5 approximately 1000m. The trace of 2
fault in the cave ceiiing is evident along the cavae's path
proven by an increase In concretion concentration. A
fault controlled-cave hypothesis is further supported by

the generally straight devilopment of the cave thus sug-
gosting a linear structural control

Cave HrorRoGEDLOGT

As mentioned in the previous Section, the cave
geology belongs to the Sannine Formation(C4) regional-
Iy acknowiedged to be an excellent Rarsde aquifer.
Water dischargimg from the cave was measurod 1o ba
3168 Uy or 318 m3day in April T, 1997, Water has been
visually observed to be much less during the summer, Ic
iy notewarthy that the existence of 3 spring and jts agz0-
ciated cave is not common in marky imestone rcks as
i% the case with Zod cave Water s dealning from the
cave's roof through mimerous chimneys proving the
existence of mone than one strotture controlling the
water circulation in this hydrogeological system. In addi-
tion, these chimneys point out the significance of the
surficial origin of the water Instead of phreatic ground-
water,

CAVE STRATIFICATION!
A POSEIALE MODEL

Zod cave exhibits an nteresting stde of
stratification represenced by an apparent sitermacion of
soft - creamy marl and blaek dmined Bmestone, Thiz
phenomenon has been previously described in Lebanon
24 & regular alernation of Mad stined black imestone
and white marly layers (Assi et al, 1997),

Duerailed examination of the cave and the black
and white pattern within the marly mestone lead w
propose the following modet:

I The black color i5.3 coating denved (rom the
tubstiturion of Ca™ and Mg by Mn*™ and iz
concentrated along joints through water percolation
Mn |5 usually concenstrated o soils and thus 15 derived
from the surface by 1eeping water, The black MnO is

observed to coat the joing surfaces only because minor
water percalation occurs sleng the badding plane due to
the fact that they are almost horizonal

r A soft clayey material Is observed along the bed-
ding plaznes. The concentraton of clay Is only seen on
axposed surfaces due to extornal water percolation and
is not affecting the bedding plane Inside the autcrop as
the bedding is horzonzal,

3 Witer seeping from the celing of the cave
which is indicated by the richness of concretiom s the
majar process cauning the sccumiilation of clay alang the
exposed bedding planes. This process is behind the
formation of rock shelters or overhangs In limestone
which forms due to surface water percolation causing
differential weathering (see Fig |.a, |.b, lc).

4, The above process contrbutes to  the
weathering of the ocutermost part of the walls creating
nstability of the portion limited by |oints and eroded
bedding planesiclyy material) thus causing blocks o
collapse successively, This is tha main process behind the
enlargarmnent and evalution of the cave,

5. There s no sratigraphic aktermation, mther a
complex system of weathering interaction and miner-
slogical alveravion along the joint-bedding intorface.

-~
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MNabaa Iskandar is one of the two
major regional springs that supply
the caza of Koura (North-
Lebanon) in potable water. It is fed
by a very famous fractured and
karstic carbonate aquifer in
Lebanon, the Sannine Limestone
and Dolomite Aquifer (C4).
Having an irregular discharge rate
fluctuation, Nabaa Iskandar is
believed to be hydrologically relat-
ed to the nearby Aassfour river.
The current work will discuss the
use of Geology, Hydrogeology, and
Speleology in order to determine
and study this relationship that
may endanger the quality of the
conveyed potable water.

Mabaa iskandar is one of the two major springs
that feed the caza of Kouwra in potble water; yet it had
nod been adoguately studjed provicus to this date: in
face the case of MNaban Iskandar clearly shows that
combining speléclogy and hydrogeslogy forma an
essentnl tool for deciphering the most difficult
hydogealogical dilemmas,

The spring makes the entrance of & zmafl
narrow cave almost 70 meters long (Photo 6). A
catchment work awxists m order 1o convey the spring's
discharge to the caza of Koura. This consiss of a
cemant building across the valley cwer wihich the river
rurs #o that the underfymg spring’s water I5 ot mixed
with the river’s flow. Mevertheless. large amouns of
boulders, cobbles and especially sand are filling up tho
catchmont work which perfectly isolates the spring from
tha river; though it is sctually in bad condition,

Where did all the tand and cobbles inide the
catchment work come from? |8 chere amy refason
between the rver flow and the spring karsoc wrstem'
Are thers any warer [osses along the underground
watar-course! All these are questions that neoded to ba
well answered In order o understand  the
hydrogeclogical properties of Mabaa Iskandar




Mgharetr Nabaa Iskandar - Lambert Co-ordinates
%= 163200 km

y = 256,260 km

=580 m

Amioun Topographic Sheet. [1/20000}

Location

The spring cutcrops along the north side of
Aassfour Valley from dhe river's bed ioell, in the
surrpundings of Zgharta el Mtould end Mazraat Aassal
viltages (Morth Lebamen)

GEoLBGY

Ouadi Axssfour B a typical V-shaped walley
trending almost Ezst-VWest The valley contains a peren-
mial river that i st at s young erosive age since its
wiatei=course i& generaflly narrow and deep. Moreover,
its topographic gradient s about 1110 in the vicnity of
the spring. The valley flanks are made of the relativaly
steep cliffs of the Cenomaninn rock formaton, Sanmine
Limestone and Dolostone Formation (C4), MNabaa
Iskandar is located in a very narrow segment of the val.
ley. It qurterops from the remarkable dalomitic offf of the
base of the Sannine Formation,

Sarmine. Limestone and Dolestone Formation
(C4) has = soracigraphic thickness in the order of 600
meters. Imtially, it bas been gven s Cenomanian nge for
its complote sequence [Dubsrtree, 1955), Howeaver, the
micropaleontotogical studies of Flerre Saint - Marc
{1974) auribured an older geslopic ape for o base, sub-
dividing the unit into a basal Upper Albian part and the

remalning Cenomanian rocks. From a merely lithalogic
perspective, Sannine Formation B simply subdivided into
3 members (Ja'acuni, |971; Guerre & Makboul, 1977)
The first member consists of dobomitic limestone rocks
with prevailing brownish slighty crysmibne dolomitic
rocks. Then mard, marly limescone and limestone wera
form a relatively softer member thar is sandwiched
between more competent rock-units. The top of the
formacion it dominated by limestone rocks with chert
nodules ant bands

Harmana Marl Formation (C3) underlies the
Conermanian Forrmaten (C4), It has 2 chickness nor
exceeding 150 maters and an Alblan geslogic age
{(Dubertres. 1955), It consists of grey:greenish marl
overiun by Inter-beddings of marl and marly [imestone.

b serms of structural geology. three different
sety of faults exist i the sudy aren. one of which &
befieved to have contributed to the genetis of the valley.
It consisty of several faufes trending almeost Enst.West. A
trace of one of these fauls b obierved along the
majority of the rver-course. Another important set
groups all Gules that are orented SE-NW. These play an

Fadi Noder
Geologist

fimparsant structural rele in the inssabilicy of the lime-
stone rock-mass 1o the south of the the study area noar
el-Houat region, The heavy Cenomaman rock-mass
slides on a seft marly substrazum made of the Hamana
Marl Formation, resuling in many flstures and faults
porpendicular w the shiding motion. The third st of
faults has a general SW-NE trend. It haz contributed to
the marphslogy of the valley and the irregularicy of the
riv@r-Lourse.

AFQust Clate || 1] 199751958
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HyoroLogY

Mabay tekandar spring k& the extremity of a
karstic system thar |3 beleved 1o be structurally
controlled. The presence of Ouadi Aassfour river has
cartainly contributed to the development of the syatem.
Although the exittence of an underground water-
course that Is fed strictly by the karsde aquifer of the
Cenomanign rock formation has bean determined,
direct Infiltratiors of the river-low Inta the cave symem
are also balieved to occur somewhere upstroam of the
spring (cave extremity). Detailed hydrogealogical inves-
tigations have been executed throughout almost one
year in order ro understand the spring system (BTD
1996}, Spelenlogical investizations were done 21 wall

FLow CHARACTERISTICS
OF THE SPAING

The pencdical flow measurements of MNobas
skandar spring starved in Novernber 1995 and lasted i
Movember 1996, These measurements were conducted
by the BTD. The gauging was done by means of &
mechanical current-meter (A.OTT) of german made. All
the measurements wore executed Grods the L Lec-
tion ot the entrance of the cave system. The resulting
whlugs are displayed in the following mble:

Tabla 1.
Discharge Rates of Mabaa lskandar spring
{by means of current-meter)

DATE Dnzeharge Rate (fsec.)
29-Mov-1995 358
11dan-1996 616
| 2-Mar- 1996 6384
| 1-Apr-1596 4365
| O-Pay- 1996 4055
| 3-Jun-1996 5.8
24-Jul- 1996 35.30
[ 7-Rueg- 1596 29.81
27-5ap-1996 19.22
08-Oce- 1996 3143
O-ow- 1996 2451

Thase measwrements allowed the constructicn
of the anmual hydrograph of the spring (Fig.l) The
beginning of the low-flood poriod starts with the last
discharge rate peak (March, 1996) The discharge
deplation of the spring starts at that specific tme, the
pribysis of which has been done in order wo undersoand
the récession regime of the fpring

The base of any quantmtve analysis of springs dis-
charge depletion ik the Madler repression equaion
(§905). This has been developed lmer o sum che
receddion part of springs discharge ydrographs by many
scienicists such as Drogua ( 1983), Forkasievicz and Paloc
[ 19E5); and Mijatardic (| 968} The equadon is best applied
when the aquifer discharge |s concentrated and the
inflew or Fecharge is practically rero (Milance, 1981},

Q= Q, elt) (1

where,

Qe is the discharge rat= value in m'/sec ar time ton
the hydrograph,

Qg i the discharge rate value In mifsec. at time g
on the kydrograph,

e is the base of nxtwral logarithme

u iz the coefficient of aquifer discharge pateerns.
is the dme representing the start of calculating
witer discharge, and

4 tha end of time pericd used In calculatson

The spring regression coefficlent {o) represents
the “capability of the underground to release water”,
i%, in fact, linked to the hydrogeoiogical characterittics of
the formation: namely the porosity (5) and the transmis-
sivity [T} [Mitanowic, 1981). This coefficient i caltutated
using Mailler squation [Eg |}

u=(Log Qq-Log Q) /0.4343 (e-25) (2

The ume-pericd char was  chosen for the
analysis of the Mabaa fskandar recession strerches from
March |2th 1996 to November 9th 1996 (ca 250 days),
Two different regression constants were determined for
this time period () and wg). These represent two dif-
ferent Aow regimes characterizing most kirstc aguilars
(Fig3). The first is rolated to the upper karstic
conduits, tha lrge fissures, and the fioe fissures
¥hareas, the second coefficient only charzctermes the
fing fissures. Mumorically, Nabaa lskandar regression
coefficients are the following:

oy =12 02
vy =29 % 1073

The valume of water in 3 karst aquifer changes
conorucusly both in ome and ipace distributions. |t
mherently depends on the water inflow and outfiow rela-
tonships. The amalyzed recession curve of each spring
with both cosfficients, domotes the aguifer dynamic



volume evolution within the recession period under
investigation. Hence, two aquifer dymamic ressres are
wsually calculated when two discharge coefliclents exisc
The first ane will be related to both the upper lrge
fissures and fine fissures, while the second s that of the
fina fissures [(Milanowc, 1981), Theie volumes aro
calcilared by the following formuta:

Ve = (86400 x Q) | in (3

Ve is the aguifer dynamic volume (in m') cor-
responding to « and at the cime € (n days),

Qe is the discharge rate {in mYsec) at dme € (in
days} since the start of receision,

i iz the discharge coefficient for the chosen tima
within the recession,

Accordingly, the aquifer dynamic reserves of Nabaa
Iskandar are:

Ve, = 307,524 m?
Vi, = 891,498 m*

The toml dynamie volume az any time (t) with-
in the recession part prior o the complece depleton of
the large fissure component. s equal to the wm of the
calculsred reserves volumes at that tme (t) for both dis-
charge cocfficients (Milanovic, 1981}

¥ =¥ + Y, i4)

The valume of the large and small fissures pen
depleted within the recession s the wpring only dis.
charges the fine fissures outflow. This volume (Vi)
should not get depleted befors the spong's recharge
arrives. Knowing the final discharge rate of the spring at
the eénd of the recession and the volume of dynamic
reserves (i), we cin calculate the sme-duration (usu-
ally in days) for the depletion of the cleulated aguifer
dyfamic resarves:

Ti=¥Q

i the time (o days) for the aquifer 1o get
entirely depleted.

s the aguifer dyramic reserves (in m?) ac the
end of the recession, and

is the discharge rewe (in mifsec) at the and of

the recesion.

If we set the final discharge race () az 0.02981
miisec (the one mezsured on Auguse | 7», 1996), and if
we jasume no water inflow to the aquifer, 346 days are
noeded in order to entirely deplete the aquifer. Hence,
the spring is certainly recharged before complete dople-
ton ke place,

Mabaz lskandar recession curve reveals the typ-
leal karstic nature of the spring; moreover field observa.
tion prove s connecton o Ouadi Aassfour river flow.
In fact. direct recharge of the karstic. system by Ouadi
Ansslaur river, during the high fiooding peaks of the year
was proven by the observarion of huge amounts of cab.
bles and iand deposived at the entrance of the cave
Thete have to be driven by the river-flow samewhere
upsream the spring via an intake point m the river bed
into the cave karstic system. Az these peaks the flow of
the spring increases enormously. Tha insmllation wair
wak affected by such floods and no results could be
retrioved after January [996 when & high flood otcurred
and destrayed the wair

In addition, the spring's dacharge rate increase
in the beginning of October at a tme whan the heavy
rainfall has not smred o reveal the river-spring inter-
connecton, In ot during this period of the year, the
farmniers stop irrigating their lands and the |rrigation
water flows straight to the river increasing it discharge
rate. The increase of the spring discharge rate at the
game Ume b a clear proof of e direcc refanon
with the river (Fig.1).

DyYye-TEsTING THE SPRING
UNDERGROUND WATER Counrse

The existence of a karstic netwaork connecoing
directly the river and the spring upstream the cave
entrance leads to the thought that by analogy similar
connectons might occur downstream the spring resur-
gence (Le. cave entrance). This idea. in facy, |s very
important because ¥ such karstie nerworka exist, the
possibElities of water losses may be plausible, Moreover,
water<tracing oould be another way o extimare the dis.
charge rute of the spring.

Water-tracing was done on October 8%, 1596,
Tha Injection point was located in the middie of the cave
system, and the collection scation wis set at the
entrance, The dye consisted of the fallowing

200 mg of Fucresceine,

| liter of Biue Alcohol,
5 lters of Water,

dAd=Crnaat Cuare [ 1) 1997199
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Current-meger gauging was also dooe at the
Injection point as well a3 at the collection point prior o
dye-testing, which sre zeparated by 3 distance of
approsimately 20 meters. The injection wai done
ingtantaneousty and the dye cloud took |4 minutes to
pass by the callection point. Water sampling was exo-
cuted with a frequency of | sample each 30 seconds.
Therefore, 29 samplés were callected and sent to the
laboratory of the Université Saint-joseph (Facultéd des
Sciences Médicales. Beyrowth), where they were sub-
jected to fluarescelne concentration anakysis.

The dye concentraton curve (s 3 function of
the timie since the dyes appearance at the eollecton -
tion. It has the typical assymerrical shape (Fig2) This
shape risvedly the flow of the spring to pass through one
o kiarstic conduit. The arrival of the cloud m the
collection smtion was recorded st 30 seconds after the
injection. The concentration peak of the cloud reached
the collecoon point after | minute. Moreover, the anaiy-
sis of the curve lead to the calculaton of the discharge
rate. In fact, the integration of the surface under the
curve can estimate the cormesponding flow by mamns of
tha following formuda:

Q =¥ mj ! 5q.T ny
where.
¥ i the initial volume of the dye-solution (&
Irrers);
n is the initial concentradon of the solution
(33.3 mghl);

Sy ny i+ the integration of the ares under the
concentration curve,

Consequantly, the discharge mte of MNahaa
lskandar spring at the entrance of the cave according o

WITET-Traing
Q=  [6x333x103)/ 107.68
Q= I852.058 limin.

{i.e 10.86 \fsec ar 2666.96 m¥iday)

The corresponding discharge rate vahies thac
resulted from 3 measurements that wers done by cur-
rent-meter 2t 3 poin imide the cave (rear, middle
[point of mjecdon], beginning [point of coflecuon]) gave
similar resules to the above figure.

End of the cawe 2335 mi¥day
Midddie of cave: 2458 mYday
Entrance of caver 2721 mliday

During the same day, another dye injection was
done. The injection polnt was set at the end of the cave

sysieim where the warer-caurse vanished in 3 relaciedy
farge fissure. Mo water samiples ware collected after this
injoction; It was execited only lor qualitative obsorva-
ton, The dye also appeared at the cave entrance.

In additon, during the two water-tracing per-
formances, the niver flow was observed downsiream the
spring {200 mecers downsoream), Mo dye appesrance has
been recorded. This fact caupled with the consistency of
the discharge rate values inside the cave calcolared by the
water tracing and current-meter proves the absence of
water |osses slong the karstic meoworks downstream the
EPrings Fystem.

Finally. i is worth noting thar & third water-trac-
ing was abso envisaged upstream the river {sbout | Km
to the Exst of the spring). The dye did not appear in nel
ther the spring nor the river. It might have been taken
into @ small frrigation dam across the river. YWe could nos
check for that since the ares upstream of the spring is
completsly mined, and this maccessible

SPELEOLOGY

The conmtribution of speleciogy to the
undersmanding of the hydrogeclogical properties of
Mabaa lakandar especially lles en the observation and
detcriprion of the karstic network (fiches techniques 1)

The cbservation of the cave lead to the
approval of a systematic filling up of the karst syseem by
the river low sediments. Hige amoonts of sand, cabblas
and boulders are filing up the passages Some smakl
chimneys have been located sleng the cave main axis
Some larernl contnuations became clogped with thiy
Tiling material yec tha ceiling with swlsctite-formation
can be seen

The gescription of the cave nevwork and the
preper achievment of its topography was orucial for the
acceprance of the inter-connection betwesen the river
and the spring. In fact the cave main-axis with s
water-course makes a left parenthesis shape *(* soarzing
with the cave entrance on the right-side of the river and
ending again somewhere near the right-side of the river
upstream. Consequently. one can imagine that the end of
the cave system intersects the right margin of the river
the same way it does ar its entrance. '

The search. for this Intersecoon ook lots of
tima but no one could access the fiver upstroam the
spring because the ares was mined during the war, Tha
denie vegotation and the narrow of the river
did not allow any further field invesugagon. The only
pieces of information that wers obtalned came from old
village people who spoked about fow caves and springs
located along the river in thar region.



Al-Ouar Cuae (1 1) 19871998 | 17



MowmaRET WAaBAL ISEANDAR
—

WaTeEr QuUuaLITY

One water-sample was cofiected from Mabaa
Iskandar spring. on lammary 112 1996, afrer haavy rain,
the results of which are displiyed in tabla 2

Tho chemical components of Mabaa Iskandar
waters are those typical of the Sannine Limestone
aguifer (C4). The high concentraoons of Calcium and
Magriesium  coupled with lew Chlorides conment
charactorizes the C4 aquifer, On the other hand, an
‘obvious . pollution is detecred especially when the
organic matter and the iron contents are examined.

The mest logic source of comamination rmest
be Cusdi Aasslour river far the followmg reasons. First
of all, no villages are present above or in the vicinity of
the karsde system (the cave} of MNabas slandar except
Cinat which les on the Aptian formation. No poliutants
can infilirate from Qnat into the spring’s aquifer due o
the presonce of dn impervicus hydrogeoiogic unit
{(Harmmara Marl formation C3) that hydrogeologically
irolates Onat subsurface from Mabaa Iskandar system In
addidan, few villages are present along the oppodite side
of Cuadl Asssfour. They have no wastewater network
and the houses are aquipped with septic mnks thar ars
dug in the highly fractured limestone bedrock of the
Sannine Limestane and Dolostone Aquifer (C4) which
at its wrn b underfain by the Hammana  impervious
marly formtion (3], This leads o direct contaminagion
of the rver at the outcropping nterface betwean these
two formadons{C3 and C4). Evenomlly, the
contminated waters of the rvers infiltrate into the cave
Fystem upstream the spring

ComcLUsSION

Speleclogy k- a slgnifican; ool that hydro-
geologints thould invest in their studies. lts contribution
to Mabaa lskandsr hydrogeclogical  investigations
allowed bomer undersmanding of the system. This can be
summarized by the explorstion of the karse

system, underground topography,  and - underground

Water-Iracmg.
The results are the followmg

Mo water losses exisc through the karstic net-
work Inside the cave; the measured discharge
rate at three points inside the cave is conamant
faboot 2500 miday in Oetober 1596).

The exisrence of ntake points slong Owuadi
Aassfour river Upstream the spring where the
river’s water pereolates a3t keast in high Nooding
pericds into the cave Larstic system has besan
supgested; though it was not located due to the
fact that the area s mined Field prospectng.
speienlogical abservation, and hydrogeological
imvestgation proved this dea basing on the
oopography of the cave sysverm and the predence
of huge amounts of cobbles and: sand fluvial
deposity inskde the éave and AL i3 emrance
tingide the existing catchment wark)

The sbove conclusions are very dangerous to
the preservation of the pomble water quality of
the spring In the absence of adequate
WASTOWATES SYSTems in the nearby villages, the
river is undoubtiully polluted, It & and will be
contaminatng the spring ar an increasing speed
i appropriate messures will not be ken nto
consideration.

-~
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Table 2

CHEMICAL CHARACTERISTICS OF

MNasaa lswanpar SrainG (BTD |996)
TEMPERATLIRE 19.6 °C

PH T43
RESISTIVITY 238 KiiChms
COMNDUCTIVITY 4302 MicroSemens
SUSPENDED SOLIDS | mg/l

DRY RESIDUE 324 mgl
ORGAMIC MATTER 0.3 mg O
TOTAL HARDMESS 264 myg CaCO3N
HMAGMESILIM 742 mg MgCOM
CALCILIM 176 mg CaCO3|
TOTAL ALCALINITY  4m  Eg/l
CHLORIDES [6.7 mg Cl/)
SLILFATES ¥ mg 5044
AMMOMILIM 001 mg MHIA
MITRATES 178 mg NO3I
MITRITES Megative # or -
IR 1.3 mg Fell
REFEAENCES

= Dubsrtrot L. 1955

Carme Géolegigoe du Liban sy [75500 000E o Mesics Exolitative
Fliniszire dei Trvsn Pubbor Beprouth, pp.74

= Guerre A & Makhouo! G, 1972
Ezuda hydrogiologius de ta riglon de Kours - Zgharta

FADHE HAHE. Barprowh ppodd.

- §s"aoanl AL 19T)

Seratigraphy of the Cansmanan of Morth-Central Lebanos

ALIE Thaen, Balrui pp. 108

- Mitanavic P.T. 1981
Kres

Wator resources Publicitioni. litleccs LSA. 5p. 434

“Salrt-Mare PL 1974

Eruda Saracipraphiue w Micropabsooiogiqus de T,
thy Cénamanen o1 du Turorien [Motes ez Memoines
tur Ie Meyen-Oriere-Tome XIE, CHRS | Pars - Beyroot. jp 98

Al-Ouat Togoe (1] 1957 1998

29



BAugi FORHATION

The Abslh Formation (Cla) i defined 23 a
variable rock serfes having o Barremian lower Aptan
geologie age (Fgl). it is mainly made of fossiliferous
lirmestones. marks and sands with terrigenogs clastics
pasiing info carbonates towards the wop (Walley, 1997),
D to its nature, this formation was believed not to be
considered a5 a hydrogeclogical wmit that stores and
transmity groundwater in exploimble amounts (an
aguifer),

Twe main facts back up thit idex:

I. The majoricy of the layers being marly
and sandy,

2. A lithological separation fram the overlying
Mdeirej Karstic Limestone Formaton (C20) by three

Spele

i

mar layers detecred especally m the Chouf area
Speleciogy reveals new (deas about the hydrogeolagical
properties of the Abeih Formation. In fact. larstfication
of the Abath upper parts was obsérved In two different
caves and & possible karstological link betwesn the over-
bpng Mdeire) Karsic Formation (C2b) and the Upper
Abelh Formaton (C1a) has boon drawm

in many Lebanese regions, especally towards
the Central and MNorthern Lebanon, hydropeoiogical
separation of Mdeire] and Abeih Formations {consisting
of 3 thin marl layers) is not apparent. Moreover, mome
outcrops show one single steep cliff made of the upper
Abeih  sandy limestone  rocks  followed by the
grey-whigish  Mdeire] limestone  rocks. The real
hydrogeclogical barrier would be the lower part of the
Abeily formadon which s made of day and marl layers
together with sand lenses. These may actually ace as an
aquiclude while the upper bedrock dll the top of the
Mdeirej Formation forms one single aguiferous unit. fn
some northern regions (such as Becharreh) the Mdeirn
and Aboih Formations are separated by volcanic layers,
therefore they may act as two different small scale
aquifers,

The above would not be well undorstood o
ipeleclogy was not invalved. In facy, the exploration of
oo caves inside the Abeth Formation(Cla) was a clear
proof that these rocks are karstified and a karstic squifer
term can be associated with the upper part of the for-
mation (ahbough it may be refatively of small scale in
termis of it thickness). Furthermere In some regions.

ology

the upper pars of the Absih Formaton together with
the Mdeire| Formation form one single hydrogealogieal
Ui

Kfar Sghab cave is an obvious karstie necwork
within the sindy limestone rocks of the Upper Abaih
Farmation, A relatively impormnt spring Bsues from this
cave which becomes almost completely submerged with
water durng the wet seaton. It i lodated in the vicinry
of Kfar-Sghab wvillige in Becharrgh  Caza (Morthern
Lebanon), an nres whers volcanic deposits separace both
Mdeirej and Absih Forrmaoions, The cave main axn i3
about |50 meters long 3 srall mazs nevwork also exists
at ks entrance

The other cave that was explored inside the
Abeih Formation 18 Saraays Cave I Hrajel (Kesrouane,
Cenmrsl Lebanan). This ave consistss of one main axis
excoeding 300 meters, Although the cave has been well
known decades ago, recont explorations discovered a
continuation of spproximately 100 meters. In the Hrajel
area, both Abail and Mdeirej Formations make a single
cliff and subsequantly similar hydrogeological unit. This s
obvicuily shown by El-Clhana river bed which cut the
sequonce and reveals na mar or clay layers betwesn the
two lithological wnits. The whola hydrogeological unic s
iealed at i bottem by the lower part of the Abelh
Formaoon formed by the sandy, marly and dayey liyers.
An Imporoint faule 1o the south of the cwve emrance
plays an important role in terms of hydrogaoiogy. it
opposes the marly impervious layers to the botom of
the aguifercus unit. This is believed o have [orced
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groundwater to flow out through the cave network.
Eventually an jmportant sproing seept out of the entrance
of the cave a3 well 23 many other oatiers downslope at
the' lithological boundary almost at the middie of the
Abaih Formation during the wet season

Karst doos exiit in the sandy BEmesgons
bedrock locared i the upper part of the Abeih
Formation (Cla), Spelealogists pave ruled aur the
previows thoughts that the Abeih Fermation acts 35 an
aguiclude. I additieon, a possible regional link berseen
these rocks and the avertying karstic Mdeire| fimestans
mochks (CZhY i3 believed Tt exist In werms of
hydrogeology, the sbsence of an impervious layer
between the twe lithologes [sandy Abeth limeszone and
Mdeire| fimescone)] and the Karstic nature of both
formations make thelr unifiing In one single undc
plausible. Consequently, on a regional basis, the upper REFERENCES
part of the Abeh Formation together with the Mdaire|

i sie aquier uni
Formation can be termed 33 one karstic aquifer unit Waltey, €0, (1997
Tha Litheneranigraphy of Lebanpo

- A rwievw’. Lobsnase Soence Bullen. V.10, Mol. #9907 P8l 108

Al-Ouat Ouaes (17) %% | 31



MowannT HAEuAinA

Mar-Assia cave is well
known by the majority of the
Lebanese speleologists as well as
many local villagers. It was first
explored decades ago by the
Spéléo-Club du Liban (SCL). Two
other speleo associations in the
country (ALES and GERSL) have
also worked on the cave and its
subsequent survey. The cave still
has some unanswered questions.
If the archeological aspect of the
cave and its surrounding has been
well studied and understood, the
genesis of the karstic network as
well as the corresponding spring’s
hydrogeological properties are
still unknown. The following
article aims at highlighting the
karstological aspect of Mar-Assia
cave and introduces a practical
approach to karst protection,
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The cave § locared bn Ousdl Qannoubine, &
deep walley in the Ciza of Becharreh - Mouhafara of
Morth Lebanon. This valley has significant archeological
aspecry. Mar Astin cave b located on the southern side
of the valloy beneath Hasroun village and approximately
120 merers above the Qadisha River course



Mgharaet Mar- Assia - Lambert Co-ordinates
n = 172660 km

Hasroun Topographic Sheet, 07, [1/20 000 ]

THE GEHESIs OF Man-AS$siA

The cave system mainly consiss of  two
directons. The first is almost ME-SW, while the second
{at the rear of the cave) fellows 3 NW-SE arantation
(Fig ). These segments are parallel o the major jointing
and faulting directions i the whole region affecting the
Jurassic Kesrowmne Limestones and Delomite Formation
U4). Thus, the cave & believed to be wrructurally
contrafled in terms of genesls and development.
Moreover, its upward positive gradient (with 2 floor rise
of more than 30 meters frem entrance 1o end) raveals
that the cave @ not very old or its developmant i
relattvely slow,

The passages are refativaly narrow with larger
diameters towards the base The clear fractures
“diaclase” having a maximum height of 8 mewers, reveals
that the water course invesss the already existing
fractures and |ainting direction to develop the karstic
network which appears w be simple with one main
trend for aach of the two tegments. The relatively steep
stope gradient suggests that the course v still In s
erosive stage and subsequant young age or having slow
rate of erogsion. The second alternative which involves
slow erosion of the underground water course bed i
more favourable when the different speleothams
presant in the cave are wmken inte account. In face, the
cave |3 very well ormamented and furnishes large
stafactites. wiall ornamengasions and stalagmites. This
means that the cave i not very young in terms of
genesis. Besides, the majority of the spoleothems are
invaded with a yellow to reddish colour which onginates
from the sand and basaitic clay impurities taken with the
calcification process. This may suggest thor the fand
srrface must not be far from tha cave ceifing and surface
wager rich in such impurities percolates through the
fissures and joints affecting the majority of speleothems

THE Onicin OF
Mar-AssiA SPAING

The cave is formed in the upper strata of the
Jurassic geclogical formation called Kesrowane Formation
{}4). This formatiom (s very well known for its deep kars-
tification. |n face. the deepest sinkholes in the country are
locaved In the same formation (ca. Fowmr Dars and
Qartine Azar). Overlying this formation, in the surrownd-
ing of the cave. the Bhannes Valcanic Complex. (J5)
together with the lowest Cretaceous formation, the
Chouf Sandstone (C1) make an important stratigraphical
imit. While the Sandstone formarion i3 semi-pervious,
tha Bhannes Velcanic Unlt is impeorvious making 2 seal or
1 hydrogeological aguichude betwesn the overlying creta-
cecus karstic aquifers and the underlying larstified
|urassie aquifer.

I verms of hydropeclogy, the origin of ground-
wator inside the cave is problematc. The position of the
cave in the uppermost strata of the Kosrouane
Limeszone aquifer and the olevaden above the river
coiirse (g 120 meters] suggest that the underground
water course encountered along the cave neswark does
fiot belong ta the |urassic agquifer witer-tabln

The course of the cave water course must be
tha higher overlying cretacecus aquifers! This argument
is hard 1o belleve when we consider the hydrogeological
stal or aguiclode sandwiched between the Jurassic and
the Cremceows aguifers. The gquestion remains: 1§ i
posiible for warer o bypass this Impervious unit!

On Thursday July 7 1997, two speleclogists
exccuted a rapid exploration of the cave. They aimed ar
investigating the underground water course searching for
ahy evidence thar may decipher the hydrogeological
riddles. The water course isell answered all the
guisstiong, |t was fifled with pebbles, cobbles and and.
that possesied a basaltic component. v addizion, the cave
walls are covered by sand graine taken Into the calcite
spelecthems coloring the latter with a yellowich.red
taint. Does this reveal that the water crosses the sand
and basale formation which are well known to be
i rvicus!

Again the water courss solved this eventual
probiem. In fact, an exoensive conmmination and paliy-
tion was observed dus to the black algae as wall a3 the
black organic coat that covers the pebbles accumulated in
small peols. i the source of groundwater s believed o

Bi-Omat Tzt (| 1] 19971559
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be the overlying Cretacecus squifers, there will be
almosr no chance for such contaminadon. The
underground channels would drain the upper agquifers
which surfare zatchment ares B higher than the villages
themiglves. Moreovar, the impermeable unit plays the
roda of o barrier for the villages' wastes since they are
located above ic The groundwater feseding Mar-Assi
spring 15 being conmminated somewhere elia,

The village of Hasroun 3 locared above the
cave. It is bounded by bwo major intermittent draknage
syitams that flow from the upper Cremceout terraing
to the Qadisha river - their local datum level, Baneath
the villige of Hasroun and the surrounding  villapes,
where the terrain becomes that of the karstic Jurassic,
these become highly polluted since all the domestic
wastes (waste-water and solid wastes) are thrown in the
vitlleys and sleng ther water courses. The primary
source for Mar-Assia spring would be the upper
Cremceous aguifers. However, groundwater s not
belleved 1o reach the cave petwork by seepage and
percolation through the different strats. The nature of
the zand and basalt formatdon: as well as  the
observation of pollution inside the cave do not 2llow
such reataning. Comequently, the ongn of Mar-Adsia
water course will remain to be the upper aquifers yet
surface runofl.of the discharging wazer is a must 1.t
bypass the hydrogeciopal barrier and 2 o -allew
contamination to ke plce.

As a conclusion; Mar-Assia cive water course
wotld be fed by surface runofl along one of the two
major dralnage systems  surrounding MHasroun v
localized inoike points or rones. Ex-Zirré stream h
favoured because it is more imporant in terms of
discharge and contains more pollution. Moreover, Jt i in
the same direction of the cave system.

THE HYyproLoGlCAL
PaoreaTies OfF THE SPaINGS

The BTD. (Bureau Techniqua pour |e
Développerment) executed flow messurements of Mar-
Aszsia spring for almost one year ona monthly basis
{Table If Fig2). This lead o the estmation of the fiow
mgime properiies,

The gauging of MNabas Mar-Assis resulted in
two distinct discharge coefficlens. This is normally
expectad when minimal storage oocurs snd whean the
spring bohaves as a gypically karstic outler. The karstic
flow behavigur i= somecumes similor o surfice warer
flow regimes, espaciilly in the upper parts of a karztic
aquifer where the void (karst neowork) iz larger than the
apount of water - In other words where it & not a
wiator-saturated rone (Milanovic, |981),

Mar-Asta spring dizcharge presents a4 wide
range of rapes. |t may excead 10000 m¥/day during high
fioding periods and fall approximarely to 300 m¥/day ac
the end of the recession This contrast suggests with no
doubt a minimal groundwarer sterage and a flow that is
similar to higher ald karitic zones or even to surface
Aryw,

The bese of any quantitative analysis of springs
discharge depletion {8 the Malllet regression equation
(1905}, Thiz has been developed biter o suit the
recession part of the discharge hydrograph (Drogue.
1963, Forkasievicz and Paloc. 19650 and Mijacowic,
1968} (Milanovic, |¥81), The equation is best appled
when the squifer discharge iz concentrated and the
infiow or recharge 15 practically Tero.

Q, = Qg e(tt0)

wihmre,

Q is the dscharge rate value in mifsec at
o € on the hydrograph,

Qy le the discharge rate value in. misec M
time &, on the hydrograph,

e is the base of natural logarithms,

i s the coeffident of aquifer discharge patterns,

ty Is thie time represeiting the stare of calculating
water discharge, and

£ s the end of time pericd used in caleulation,

Than, the regression constant. (i} can be calculated from:

= log Q- log Q;
0.4343 (£ - tg)

The cocflicient i1 represents the "capability of
the underground o release water™. It s, in face linked o
the hydrogeciogical characteristics of the formation,
namaly, the porosity (5 and the oansmissivicy (T},

The investigated recession ix divided inta swo
different periods [Fig. 4). The first characrerises the dis-
charge regime of the large and fine fissures; whereas the
second the fine fissures only, The first started on May
27 | 996 (tg) and ended on July 219 1996 (g}, Hence, the
duration of the recession wai &7 days The initial dis-
chargs rare waz 00606 mifsec (May 270}, while the final
{July 31") was 0.008 misec

The krge and fing fiszures discharge coefficiant
is determined following the above equation:

o =3x 103



The volume of warer in 3 karst aquifer changes
centinuously both in tme and soace distributions. It
inherently depends on the water inflow and outflow
relationships. The analysed recession curve of each
spring with both discharge coefficients, denotes the
agquifer dynamic volume evolution within the recession
period under investigation.

Two aquifer dyramic reserves are usisally
calculated when two discharge cosffichents exist The
first is chat of the larger and finer fistures and eomduits,
while the second ks that of the fing fissures only, They
can be calculated by the following equation:

V=  BE400 Q,
a
Where,
¥, s the aquifer dynamic wolume Ih m?

corresponding to o and at the tma t (in days),
Q. I5 the discharge rate {in mVyec.) at tme ¢ (in
days) since the start of recession,
01 & the discharge coefficient for the choten sme
within the recession.

Tha total dynamic volume az any time (b with-
in the recession part prior 1o the complete depletion of
the large fissure companent. i ogual oo the surm of the
taleulatod ressrves valumes at that thme (t} for both dis-
charge coefficionts:

?:’vtr""ft}

At the end of the recession, after the depleton
of large fissures, Ve, will be null. and the torl dynamic
water volume of the aquifer equals the volume thar iy
relarad to the small fissures (Ve,),

The tme-duration (usally |n dxrs) for the
entire depletion of calculared aquifer dynamic reserves
at the end of the recession period can be ksown fol-
lowing the formula:

Tl = L4
B&400 Q
whirs,
T lrtl‘henfm-ndnﬁhrﬂu-:wlfwmnt
antirely depleted,
v s the aquifer dynamic resarves in m* at the end

of the recession, and

Q is the discharge rate n m¥/sec at the end of the
rEcession.

The volume of tha large and fine fissures com-
panent of the aquifer dynamic reserves ac the end of this

period (July 31%%, 1996) can be quantified:
¥, = 22871 md

This volume is beliaved to get entirely depleted
within the recession tme. Graphically, August 8% marks
the date of this event. On the ather hand, if we divided
the volume amount by the discharge rate measured on
June 351 (assuming it will remain consmnt), we get the
time needed for depletion: 33 days (September 2+, This
s balieved to be positively exapperatod. Meverthobess,
We can propose a period for the large fissures complete
depletion stretching from Auguse 8% 1996 to September
2 1996 (Fig. 4).

The second part of the investigated period is
more representative of the aquifer dymamic reserves
since it characterises the fina fasures discharge regime
which aceually does not get depleted. It starrs on July

3% 1996 (1) and snds on October |5 (996 {t). Hence,
the duration of the recession is &4 days. The Initial dis-
charge rate i 0.008 mifsec (July 3159, while the final
(Setober 155 i 0.0038 mWsec,

The fine fissures discharge coefficient is also
determined following the same sheve equation:

The volume of the fine fissures component of
the aquifer dynamic reserves ar the end of this period
{Qcrober 1%, 1996) i

'f: = 18126 m?

i we ser the fnal discharpe rate (Qt) at
0.0038 msec (the ane measvred an October o, 1996),
and if we asseme no water inflow to the aquifer, 86 days
from October 1= 1998 are neaded in order to deplece
the aquifer entirely,

Ad=Guat Torate (11} 19971998
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McouangT Mar-Assia

k1.

DiscussionNn Of THE RESULTS

Mar-Assi spring I3 in fact the resurgence of an
underground water course flowmg inéide 3 cave approx.
imacely 300 metars long. it b located in the uppér part
of the Jurassic aguifer, The spring’s hydrograph reveals a
steep high peak followed by a slow regression. Thin fact
together with the high difference i discharge rates
bevween high flood and recession times may indicate no
retention of the ground-water. It s scoually behaving
simiiarty 1o surface water channels. In addition, the twa
resulted discharge coefficlents of the recession curve
shigrwr very similar valuws. This may prove again that the
system behaves similar to the large fissures flow com-
ponent of & karstic network. The almost equal dynamic
resnrves for both discharge coeffickents favour also the
sbove idea Besldes, their relatively fow values indicate
that groundwater is not remined in the system and that
the simulation 1o 3 durface channel s applicable.

KansT PROTECTION

Mar-Assia cave and i spring made us think
about snother practical approach o Karst Protecrion,
The cave is pollured most probably by Ez-Ziré
contaminated river. Surface water peroolites along this
rivar into the karsoc network of the cave i inaks
river loases, This fct lead 1o s practical and logic
Feasoning to protect the cave and i spring. M wa
cancel the source of contamination wa will save the
spring.

Some hydrogeologises believe thar in order 1o
prevent groundwarer polflutien, the squier recharge
wreaz should be well identified and zoned as water
quality conservation arex Serious control of potential
sources of contamination will assure aquifer procection
(Gillieson, 1996, Another spproach for
quality ' contral B the classical determination ol a
protection penmewer for a spring. This is done by the
study of the trangmissivity and the subsequent flow
velociry of the aquifer based on Darcy's Law. A tme of
&0 dayy for instance i nesded for such bacteria to die,
sccordingly the perimeter i3 identified (Fetter, 1994}
These vwo approaches treat sand-lke aguders with
uniform and jsotropic hydrogeslogical characteristics
rather than karstic aquifers. The first approach i closer
to porfection! but who can perfectly mssign the true
squifer recharge areal Morvover, the aquifer cacchment
ranes are dynamic with respect 1o tme especially when
we are deiling with karstic aguifers. The second
approach turns to be not feadible in karstc agquifers
becaute the preliminary assumptions - uniformity and
anisGirogy, are pot e

The craditional rezsoning of agquifer protecton
which inherontly relies on Darcy’s law of groandwater
flow have to be disearded In karstic springs. In cases

simitar o that of Mar-Assia. more practcal and seraipht
farward way of reasoning must be favoured. The search
for the paints of contaminations as inlets to the karstic
network has to be first done, Then. eliminating thess
sources or eliminating the inlets themselves constitute
the simple and practical approach to protect ground
water as well as the cave, Dye-testing may be an impor-
tnt 100l to prove connections and to locate the nlets to
the network; yet speleclogical and  hydrogeological
observatons remain crucial for the sutcess of sich
BNUETRrise

Karst hydrogeology remaing 3 wery difficuls
subject. Modeling and thearstical simulation of genesis
and development of karstic networks  are bownd with
many uncerminties and question marks. Speleciogy. on
tha other hand, allows sclentists 1o anter the wombs of
the kirstic channels. They will be able o wouch the
karstie network with their own hands and observe the
underground network with their own eyes It s this
direct obiervation that will lead the hydrogeclopst o
botter undersminding of the system under investigation,
Ag 3 condequence, he will be able to choose the best
scenario for the stoppage of contamimation and the
protection of the corresponding karstic aquifer. Another
powerful tool which helps both hydrogeologhes and
speteciogists to fulfill their studies is water-tracing which
can dowermine the different rowtes of groundwater. Thus
the source-points of the aguifer contamination can be
riadily identified

i
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Fig.2
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HYoRoGRAPH

oF Nasaa Manr-Assia ai4

Ouapl QamNousine (|1996) -

Date Discharge Rate {m3/s) A<

3-Mar-96 00732 e

16-Mar-96 o.1zn 3 Ar

3-May.94 0.0506 1

27-May-96 0.0606 5 o

26-Jun-96 0.0245 ¥ o0

3i-Jul-9% 0.008 A

30-Aug-96 D.0058 £ ¥ £ ] ¥ r
[Bali® 0.0038 : ‘! .{ i ‘I ,'!
Tim! ) Owfd il siaidiinini 3
Manth Precipitation Rates (mm)

January kL el

February 1715

March 1895

April 1645

May L5 Fig.3

June 14 PRECIFITATION RATES oF 1954
July o

Aurguse 0

September 45 .

Orecrober 715 ]

Movembar 605 |

December 1716 ®

CALCULATION NOTICE T

Date Time in Days Discharge Rate (m3/s) 2w

3-Mar-96 0.0732

28-Mar-96 0.1271 -

3-May-96 0.0606

I7-May-96 0 0.0506 : R .
26-Jun-94 1| 0.0245

3 -Jul-96 &7 0,008

30-Aug-96 %8 0.0058

1-Oct-9% 131 0.0038

O = 00608 m¥fsec Fig.4

S e s, ki RECESSION CURVE OF

s = &7 days Nanas Mar-Assia

alpha-1 = 0.030221308

Reserves, V-1 = 2387128003 i

Qy = 0.008 m3sec - AT

Q, = 0.0038 mifsec :

T = E4 days

alpha-2 = 001 1631735

Reserves: V-2 = 28226 2785%4

Bildwaini Navi

For a final Q, = 00038 mifsec
and dyramie rexerves ¥, (m?) = 28226

Tiwmi o Bawg

The number of days needed for the aguifer
to get entirely depleted is 86 with no water input
since 1-Oct-96.

Bd-Duat Custe [11) 19971538
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ol Ly Hia o plil b odalaalt C2) p gans
o) sl aia T al G N L) TR & WL
dpral el e ey Rl gl AR Y 6 el s
iy paally gl epm e e gitall SR gl il
B e YA 1 O LY R PR T L P I
T O T W P & S U P T P A
Sl eean AN 2 BBanll LS8 waY dpear Ayla
gyl b s gl p paJLEH

- s e e -

Les formes de concrétionnement en grotte sont particuliére-

ment diversifiées depuis de fins dépéts cristallins jusqu'a d'énormes
piliers stalagmitiques colmatant grandes salles et larges galeries.
La relation d'origine entre ces multiples formes trés différentes
d'aspect, de taille et de volume, n'apparait pas souvent de facon
évidente. Pourtant, elles sont toutes liées aux phénomeénes de
précipitation chimique des sels dissous dans I'eau qui les alimente.
C'est une approche d'organisation classifiante des principaux

types de formes de concrétions de carbonate de calcium (CO,Ca),
déposés en grotte, qui est proposée ici.

ProceEssus Du
COMCRRETIONNEMENT (FiG. 1)

Lorsquon sxamine le processus general, bim
conny, de formation des concrétions de grous, on
observe qu'il est en permanence i€ i I'sau er b 300 tran-
sl depuis la surface |usqu'au dépdt final dans Iy growe

Trobs dupes principales se différanciant -

- La dissobution initiale du CO,Ca dans le 3ol et la roche;
« Le transfert de 2 solution & travers |& réseau de per
meabilité des roches jusqu'au vide de la grotme;

- Le dépot partiel de CO,Ca dans le réteau de b grotte

Cus wrois dmapes se déroulent en permanence
sous l'influence et le contrdle de facteurs subordon-
nEd, M@ tred  Impor@nis,  moervenant sur les  dif-
ferents  équilibres physico-chimiques conduisant au
concrétionnement . Ce sont principalemant

_— — —— ——————

- Lo climat local

l détermine limpormnce des précipiatons et |a
température, factours contrdlant b quanté totale de
CnCa dissous, transportable ef pouvant ensuite

e déposer;

- La texture intime de la roche :

Par sa perméabilice, elle intervient sur le volume d'eau
écoule et sur by vitesse du tansic Ele contréde zing l
quantite deau tomle progressirement expulsée dans fa
grotte, tout en influant pan son pH et par la solubilite de
1B COMPOSEnts sur & composition chimigue de leau
qu'elle contient:

-L& clirmat interne de la grotte :

L'odu expulsée dans le vide de la grotte est confronée &
un nouveau miliow, déerminé par fa température,
Ihumidité relative 22 le mouvement d'air des galoriey
Il en résulte une modification des précédents équilibres
physico-chimiques, ce qui entraine le dipart de CO,
et la depit de CO,Ca sous forme de concrition



ORGAMISATION
DYyMAMIQUE DEs FORMES DE
COMCRETIONMEMENT

Lexamen du processus condussant au dépdt da
carbonate de calclum et & eon concrétionnoment en
groe confirme que 'eau, avec son volume ool et sei
potsibiités de circuladen, est Uélément de base de
formanion des concritions.

De plus, les modalieds suivane lesquelles 'say
armve dang le gyitéme knterne de la grome ong des
cansequences wur les diffirents types de concrbtion
forméas.

De ca point. de wus, on et conduic &
considérer deux types principaux o écoulement da Feau

dans les groties @ parur de leur environnemens
rochpux
= L'dcoulement s'sffectuant pormalement  sous e

contrile des forces de pesanceur avec un débit gt ung
vitesse variables, dépendant de | perméabiiiceé de
lenvironnement axterne et interne et de lalimentatan
Extirieurs |

Paoul Dubois
GEQLOGUE

Lécoulement  falsant mtervenir daures forces,
notomment calles lides & des phénoménes de capillarics,
de ension superficiglle et d'osmoze Lintervendan. de
cex forces parnculiéres  implique mécessairemmt un
miliey physigue confing § trés hible perméabilicd s1 4
circulatson deau extrémoment réduite

Le débit d'eau devient ainsi I'éhement principal
de base dune possible classification permettant de relier
en conting lg concrétonnement dépendant de trés
faibdes - percolations d'eau et ceux provenamt de
circulation d'eau mpormntes & tréd imporantes

Ln mise en pritigue de cete obseration
parmet do proposer. une disribution des formes de
concrédonnement des groter en Haison avec ley
variations des débits da Feau qui les pénare.

Ciite organisation dynamigue est présamtie sur
& (Fig. 2}

Al=-Ouat Tuzee (1 1) | 9971998

4



COMCRETIONMEHENT EN Gll:!'lfi

42

CONCRETIONMNEHMENT
DEFEMDANT DE L'ECOULEMENT
o"EAU, SoUHIF AUX FORCES
obE PESAMTEUR

Il concerne outes les formes de concrétions A
croissance  verticale ou oblique duposses sous los
plafonds, sur les parois et les sols de la covind, ainsl que
les formes & crofzzance horirontale stratfiée, moulant on
péniéral les planchors et les redans de paroiy,

On constate quid chague type de débic
d'écoulement d'eau pout #tre rattaché un ensemble de
formes de concridonnement trés communes en grote -

= L'écoulement goutte i goutte . |l élabore surtout
des stalactites. des stalagmites. des dapdts de parois
et des colannes de formes diverses, en pénéral graciles |

-L'écoulement laminaire : plus lirge, || condulz & des
formes identiques. mals beaucoup plus  puissantes et
plus épaisses

¥ EjouIent des systemes de draperiel res
diversifibes (drapead, ndead, oreilles d'dléphant, coulbe,
etc.. ),

Les excds d'eau non wiilisés provenant des
plafonds et parok Constrsent au ol des planchers
stulagmmitiques trés divers en fonction du substrat et sur
letquels on trouve des microgours lés & des
ruisseflements liminaires sur pente.

Souvent. si lalimontation en eau est 3 peu prés
“equilibrée”, on peur obtenir fa jonction stalactite -
stakagmite et former une colonne dont b croisance paug
zre plus rapide au sol ou au plafond ot inversement

Dang les grandes salles. la hauteur des voloes
peut provoguer un concrédonnement  typigue de
stalagmites en plies dlassietves ou en palmiers. Elles
résultent & la fols dune alimentation &h edu 33583
abondante ez dé l'échboussement provenant de la
hauteur de chute avec souvent présence de coupelles
remplies d'eau favoritant by croisance de “grandes
palmes”, Ces grosses masses sualagminiques peuvent
constiiver  de: grands  piliers spectaculaires
|signant voilte et 5ol ou donner des  imprestlans ds
viritables foréts saurerrainey’,

Autre variétd originale, les fistulewses : ce sont
des smlactites monocrismllines, finey, tranglucides, 3
targe canal cenual et @ croissance rapide du fair de la
falble quantité de CO,Ca déposé en volle autour do la
goutte d'ean. Ces stalactites, presque toujours tris
blanches, sccompagnent les concrétions fines “hors

pEsanteur” ot peuvont donc &tre considérées commmmie: w
indice de passage vers ce type de concriétionnement
special, Elles occopent de oo fit une position paruculiere
dans l3 classification présentés.

< L'coulement en pression : Il s& réalise lorsque
le support rocheux possede des fissures laminaires et
lorsque le débic dalimenotion est plus Important que
celul dévacuation. || conduit 4 la formation de disques.
souvent mombreux sur les plhfonds et les paroi et
devenunt besucoup plus rires sur lg sol. Ce sont des
concrepons singuliéres, & Ia surface supérieurs aplte
wir laquedle pewvent apparsitre des  lignos  de
croidsance an hémicycie” représenwan: des fronts
équiporentiels de concrétionnement.  L'excés
d'eau développe sur la face inférieure des draperies.

quelquefois Impotantes.

- L'écoulemant continu : il assure presgue
exclusivernont la formation de concrétions . sur les
parais: (coubées, cascades, murs) et sur le 3o {planchers
sulagmitiques  diversifids). || alimenme plus ou maing
direcrement par rulzsellemen: les pomes bas. avec
formation de Bassing &t de gours & dépdt de calcire
e sursdturation  (cristaus.  baguestes.  calcite
flottante, 6tc...}.

CONCRETIOMMEMENT
FaisaMT INTERYEMIR DES
FoRcES INDEPENDANTES
BE LA PESAMTEUR

Pour s mettre e place. catte dynamigue de
concritionnement mplique ©

« Dos supports poreux ou microporeax favorisant la
percolation d'eau par caplllarivd ou osmose;

= Dhps ecoulermnents d'eaw trés péduits avec sendance 4
l'assachemens et au  confinement, souvent en Balson
avec des climats chauids.

Aot ervironnement spécifique
cormmespondent bes . familles de coscrdtions  dites
“anormales” aves des formes extrémement variées et
complexes croissant hors pesanteur dand tous les sans
de l'sspace | excontrigues, cristaux, crofices, effiores.
cances. baguertes, filaments, etc

Lalimentatisn en eau s'effectue nécessalrement
en pression § pardr do résesy poreus des roches ou des
conerétions qul les supportent. La cromlsance se rédallie
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grace & in etrés hin caplfisire. [ss multiples formes
risultent de o linteraction  de  microphénomenes
favormant des plages de crismllization: asséchement ou
hurmidification préférentielle, varation de pression, de
chimivme, et

La nature du suppaort est primordiale. Le plus
fréquemment, Il § agic de roche microporeuse, dolomies,
calcalres récifand. formations détritiques fincs, tows
milleox - parmermnt - des circulations d'eau  dang - dan
reteall @ trés fing ncerstices, pvec mise en prossion
capillaire ou osmoque

A Y

frgﬁi‘,{.ﬂ.

BN o 1

i

Par ailleurs, aux dolomitiques est associd wn
fond magnésien qul, lorsque la température de fa grote
gsr Elevée. favorise une crstallisation en aragonite.
wdice d'un confinement impormant. Ces divers crigeres
sont souvent flumis dams  des rones peclopues
particuliéres & climar chaud ecande

Enfin, ces types de concritiona fines sont
également susceptibles de connire dex évolutions
bicchimiques faisant apparaitre des amas blanchitres de
"mandmilch” [complexe cristallin  dhydromagnasice
etfou do hontite).

Al=Omag Crexto (11) 19971958
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Schirma e formatian do congritiom en grotte

VariatTioNs DEs TYyres
DE COMCRETIOMMEMEMT

L'organisation des concrédtions basée sur |'im-
pormnce dos alimenmions en eau implique de wés nom-
breuses varianons locales

- Variatons saienniéres de pluvicsicd;

. YWariations en fonction des cimats anciens;

. Varintions en fonctian des évolutions des
supports des concritions par colmatage ou
ouvermure de & permméabiiind zous Veffer de
fracturation, corrosion, apport argileux. eic

Lakernance. et lo mélhnge de cer divers
facteurs, souvent difficiles & diffitrencier. entrainent une
multiplicitd des formes et rendent blen compie de a
complexité ‘que lon observe dans les concrétion-
nements d'une cavitd,

Par contre, Pexistence locake de factewrs
homogenes de concrédonnement (roche, fpes de
fraceuiration, ec.] et dirtout le manten de condithond
identiques [notamment |e climat externe et Intarne des
cavitds aingl gue les modalités de tansfert des eaux
dalimentation} conduisent asser souvent 3 deés concré-
tionnements trés fypés, ragroupant en association une
ou plusieurs formes originales de concrétions

Ce concrétonnement devient alors in carac-
véristigque d'un massif ou d'une portion de massif, d'une
grote o d'un groupement de groties. [ on constituwe, en
quelque sorte, ko référence spécifique, espbce de “mar-
que déposée”, ublisds ensuite comme &lément didentifi-
cation: ef souvent de compamison aver des paysages
souterrains identiquas dang d'autres sives.
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CoONCLUSIONS

Lapprache d'une organisation des formes de
dépdt du carbonare de calcium en grote, basée sur
limpormance des ‘arianons dalimentation en cau,
représente une fagon assex simple ot commode de clas-
sifier les principaux types de formes de concrétions,
Ceme approche logique permet nommment de misux
percavoir in grande unité ec ia continuitd du processus de
concrétionnement. depubs bes formes les plus graciies
|useni'aux amas conerétionnes les plus puissants.

De méme apparabt Mmportance majeurs de l'al-
imentation mitale en eau, dépandant directement du chi-
mat eaxcterne qui influe Jul-méma sur le cimot interne des
cavités. Ceci confirme bien la valear et la place que pren-
hemt actunllernent lex études des concrétions dans es
recheorches sur les elimats anclens,

Cependant, bien que commods, ta classification
obtenus reste asser édlementaire. n'intégrant que trés
partiellement ce qui est Messential, c'est-d-dire I'ensemble
des processus et microphénomines qul conditiomment la
formation des concrédons et leur complexité interng
Auss| on doit retenir que certe chaification présente
essontiellement un intérét morphologique descripef et
qu'elle doiz e limiter & ce simple objectif

-
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INTRODUETION

The remaing of an Lissus arctos of. syruacus, with
walll scratching marks and bear beddings in a [imestone
cave in Morth Lebanen are documanted here. The gene-
sit and geological characeeristics of the hosting cave are
described. and some cbsorvations made on the bones
that were discovered.

LIMESTONE ROCHS IN LEBANDOHN

The majonty of the geologic formatlomns
exposed in Lebanon conslse of crbonate  rocks
Limestone rock formanons are on average decply karsg-
fied due to the refatively heavy rainfall in the region

Hence, underground cavities are almost every.
where, The Kesrouane Umestone Formation (Middie
Jurazsic -j4-) as well as the Sannine Limestone and
Dolomite Formation (Middle Cremceous -TA-) are the
most impormant karstic formations in the country due to
their stratigraphical thickness (respectively 1000 and 600

Mgharet el-Wahch - Lambert Co-ordmates
x = |77.140 km

Ainats Topegraphic Sheet, O8, [ 1720000]

Presence of skeletal
remains and signs of
occupation by

Ursus arctos cf, syriacus
in a Lebanese
limestone cave

widespread The

thair

mevers] and
former consises mainly of & monotonous - series of

EXpOTTE,

greybluish  limestone  and  dolomite  rock-mass
{Dubertrer. 1955). The barer, Sannine formaton, has
been divided inte three different members according o
lithology: |, 3 typical dolomitic member, overtain by 2. a
marky limestone member, and 3. a typical limescone
mamber overlyng the whole sequence {Ja'ouni, 1971
Guerre of al., 1972). The fct that the two formations
include large surface ocutcropping areas play a significant
rode in the development of their Kirstc nerworks

Karstificadon of the limestone syiterms m
Lebanon I8 primarily dus o the nithil porosiy and
permesbilicy nature of the forming rocks: since thesa
consist mainty of detrital and fossiliferow limestone
rocks. The maln contribution of diagenetic porosity and
permeability i3 cruchi for the relative rapid karstic
evolution. Severnl peripds of sea transgression and
regression, the emergence of the fimestone formations
and thelr wecronie history, and the weather conditions
(heavy rainfall during wet scasons) played imporzant
rikes n amplifying the secondary permeabéity.




MoHARET EL-WAHCH
(Cave OF THE MoMNETER):
THE CAYE, I7's DiscovERY
AHD IT5 EXPLORATIOM.

Thiz ¢ava |8 developed in limestone rocks
belonging to the Sannine Limestone and Dolomite
Formatlon {C4) which i ol Cenomanian age (Middle-
Cromaceous). It is located in the MNorthern part of the
Lebaness western mountsin chaims (Maone Lebanan), In
the vicinity of Bgaa Kafra village. sbout 00 km Marth-
Exsc of Bairue

The cave entrance (Phote | ). at an alsitude of
2170 meters above ses level, outcrops in a verneal <fiff
some ) meters high. The entrance i3 aremted approx.
mataly Morth-Waese The ofiff makes a belc-shape thar

Anna Christing Pinto Llona and Fadi Nader

PREHISTORIAN GEOLOGIST
{ Grouro on Esrrieos ook Goikol - AsTumias

outcrops dlong the whole mountain flank ot the foor of
which lies the village of Bqua Kafra. Tha origin of the cave
b5 balieved to be due ta preferential jointing and fracour-
ing planes within the grey.white limestone rocks. Thiz
has lead 1o o zone of higher vertical permeabilicy trend.
ing almost SE-NW. Thus, the cavity was formed pring-
pally due to fractures which may have wexonic origing
these hava been widened by the action of flow vortical
water percolaton from the top of the cliff

Soma 10 years ago. Mazih, a viliger from Bgaa
Kafra, discovered the cave and the abundant skefetal
remaing seattered in it among these, 4 bear skulls He
ook the biggest one with him and left ac the cave
entrance 3 scatter of bones After that intervention there
has not been apparently any significant disturbance of the
depatins inside the cave. [t was not untl Seprember 1996,
thar a caving team belanging ta the Spéléo-Club du Liban
wid Informed about this cave (by Mazih), doring 3 routine
exploration trip In the region. Proper exploration and
documentation af the cave was undermken through sev-
eral pdditional trips.

Fig-l & 8 horzontal map of the cave with i
principal features. Many of these testify the occasional
occupation of the cave by Ursus arctos of syriacus, pre-
sumably during hibornaton The polnt marked as A, at
the cave entrance, is where Mazih accumulaced some of

B f-Onuat Tuate (1) P95 | 4T
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the bones he collected mside the cave, As this B & se<-
ondary depositon place, the origindl poston of the
bones inside the cave cannat be recorded: however &
full inventary of skeleal elements and animal species
represented therm would gre us a very intoresting
Ingight on the wild animal species existing in Lebanon ol
recent tmes, and that have been scarcely documentod,

As we walk nto the cave, the firse 6 meters
congist of 3 narrow gallery with an arched ceiling about
1.5 mieter high and a fleor made of smoothed limestane
blocks, This smoothing is thought to have been
produced by the action of bears rubbing their fur againse
the rocki Such behaviour & well known and
documented in bears of any chronology. It remains
controversial whether such polishings are territorial
marks or smply bodily hygenic bohaviour, Skelatal
remains appear on the surface all along this gallery,
Further studies will cell us about animal species
representced pnd the way they pot moo the eave,

The next segment of the cave (Chamber Thin
Fig.1} ks abour | meter ower than the rest of the cave
ficor, hs floor is covered by dediments with skelotal
remains. Those sediments are thought o be the
product of percolating water rich il weathered
sediments from above the cave wia joinis and fracoores,
and therefore they could not be respansible for bringing
the bones into the cave. Three hollows. apparently dug
by hiberniting basrs, have been detected i thiz
chamber, located m C1C2, and C3 (Fig.1). A similar
bedding was found in the next section of the cve

A ngrrone passage rising cne meter above the
Micor of chamber C |eads o a chamber of similar size
but of lowar ceiling (Chamber D, Fig.1). ts floor i cov-
ered by the same kind of sediments and the highest con.
centration of bear bones appears here, In this chamber
we find bear polished rocks surrounding a bear bedding,
In addition, wall scratching marks are readily apparent
oft wialla- A bear claw wiis found |k chis same chamber
inside 3 pacch of sedimenss  inside  the  wall,
Unformunarely chis spacimen disappeared recendy from
its origindl pogition,

The tast part of the cave consisrs of a very nar-
row downdipping pasiage six meters long that leads o
a relatively larpe chamber with less than one mewer
height (Fig.1). Only few sheletal remains as well as less
sediments were found |n this area:

BROWHN BEARS |H LEBANON

The pressnce of brown bears m Lebanon has
been recorded prior to the 1940, especially in Mount
Zannine (central Mount-Lebanon - Lebanese wesiren
mountEneous chain; Tohmdé, |985), Lintl the | 960's, ane
beear was still living In the country. It was used by a man
oo Attrect tourists and present shows. Even in the 1990
tame people claim having seen bears in the high-altitude
Ayoun Es Simane area (Mounc Sannine) during winter.

The first sclentific description of a brown bear
started in the early 1828, This was done by Hemgrich
and Ehrenberg, and the specimen was found in Becharre,
@ village near Bgaa-Kaifra {where  our
specimens  are  found), The Hemprich-Ehrenberg
fype-spesimen ks now in the Museumn of Barfin, and it was
termed as Ursis arctos of symacod. Another bear
specimen bolongs to the Amgrican Liniversity of Bairut
collecoon, v was found in 1904, in & village called
Bloudsne i Mot Ant-Labanon - in the Syrian
errizories { Tohmé, | 985),

Since the baginning of the century, the fossl|
fauma of Ras B Kalb, Nahr 8 jor, Antelias, Jlka, and Hrajel
were known o include fossiffied and  sub-fossiiified
remains of -brown bears (Zumoffen, |900). In the 1960
& bemr skull was found in Magharet Bl Kassarat, Ancelias
cave, an area on the Lebaness coast near Betrue. This one
wiags discovered by the Spéléo-Club du Liban. More
recent works Iinclude the description of shull fragments,
banes and some tooth of brown bears found in Magharet
Mar-Challita, & ezve alvo located In the MNorth of the
country (Géxd. [996). Moreover. bear bedding and
scratching on walls -have also been observed in ather
eaves by many speleclogists.

The newly found specimens are, however, very
well preserved and they may yield more vahiable
infarmation about the Usrus arcoos of. syrisoos that used
o strive in the region.



PATHOLOGIES OF THE LARGER SHuULL

The largest skull specimen that is kept at
Mazih's house in Bgaa-Kafra indicates, st the first glance,
that the species i of & smafler sire with respect to the
European brown bears. This was ahio noted in the
literature due to the relatvely smali-sized fragments of
bones found in caves (Géze, [9%6) Our [rgest
specimen has been adequately photographed by Sami
Kakabi - a professional photographer and one of the
founding members of the Spéléo-Club du Liban. It is on
the basis of these photographs thar the following
description of the bones and their pathologies was
undermbken. The inherent results medesty alm to unved
the mystery of thar animal and to draw some sug-
gestions 1o s death

Fig.2 presents 3 shull 'in =~ Cranial view and 2
mandible seen from s lower parc It ls deatly =
ipecimen of Ursus arceos’ As for the mandible. the
separanon between both hemirandibles is clearty seen;
wheress the teeth cannot be appreciasted dun o the
orientation of the bone, Mo anomaly can be observed In
this mandible based on the sbservaton of the
phaotograph, It is complete, and has neither fractures nor
any visthle parhology

The shull seems to be that of an adult. given
that cranind sutores are not apparent. The right anes of
the sagital crest shevws o depressed or darkish mark that
could be due o 3 vaumadsm or @ defect of the
photography. An onteama of abour 3 centimeters can be
apprecizted n thiz sred. Both cygormtic arches are
complete. The first cervical vermebra (atlas) appears
attached to the occipital condilus, This was first thought
1o be a congenital sbnormality leading vo the complete
oocipitalization of the first cervical vertebra - freguantly
described 6 the medical lterature on  human
pathologies, but not well documented i bears
However, later investigations proved that the atlas was
stuck 1o the skull by Mazih himsaff,

Fig.3 repretents the same skull and mandible m
right lateral view and in amatamical position, including
the atlas atzached 1o the bome as exposed above. The
atlns can only be seen from s right profile and ne fur-
ther demlls can. be observed. Cranial sutures are not
apparent pointing to an adult; whereas teeth appear as
scarcely worn, suggesting that this individual was not
old: enly the cusp peaks appear somehow blunted. The
canines are complete and sharp and have no breakage
whatsoever. The muscular inserpons of tho rame
rrincd il desidens in o ls externo-distal area thow
ossification Bnes that prove the strength of the mastica-
tary apparntus of this individual, possibly a male
although this will be canfirmed by further research.

Al-Ouat Tumre [11) 19971998
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Tha external adps of the lower molar alveall
has an osteophytic ridge ai usually produced by
chronical pericdontal disease in an Initial phase The
proximal rooth of the lower first molar and lower
pecond pramolar; principally in the mesial part displays.a
reabsorption of the external alveclar wall with signs of
oitealysis that upcovers dthe prommal rooth of the

lower second premalar,
In the upper [aw, the second molar appears
affected In the external  abeolar wall by

hypervascularization suggesting an infectious process In
the rooth of this molar. As far a3 can be appreciated
from the photographs the dentition is complete exoept
far the upper first mofar that seems o have been lost
poit mortam [actually it was retrmsved by Mazih),

This is an occipiml view of the same shoull with
the vertebia atlas in anatomical position (Fed). The
articular surface of the adas with the odontoid
apophysis of thé axis (second cervical vertebra) seemn
to be surrounded by an osceophytic ring. MNo skgna
of scavenging trampling.  breakage or other
postdepositional disturbanced are apparent and the
ganaral appearance of the bones 15 extromaly good,

Fig5 b an occlusal view of the maxilir
dizgplayng the full dental seres where the right M| as
well a3 the residusl premolars have besn losy post

mortem, The molars as well 33 the 47 premaolars are
only worn on the cusps whare dentine Is exposed. The
pulpar cawnty of the left M s apparent and protected by
secondary dentne. Two  alveoll corresponding to
residual  premolars (ot post-mortem)  are  well
developped (n both sides right and lefr.

~ The mesio-proximal pafatal surtace bohind the
incisors, principally in o right area shows anomalou
bonie structures with two-three bone fistulae, The posi-
ton of the . ncisors teems anomaloos too, and n fact
there are only three of them (the normal number being
&); it remains o be chacked out if those missing incisors
have been lost pre or post-mortem. It s observed als in
those remuining incizors @ process of osteolysis with
reabsorption of the external alveolar wall, affecting both
vestibilar and lingual areas. Those two anomalied -
palatal fratulae plus a bad-positioning of ncivars - suggest
an infectious process quite important sffecting the upper
incisory of the bear some tme before i death,
presumably due to some kind of traumatc episode
In the left palatal srea besween M1 and ML, there seems
o be an isolited osteophyt which is consisoent with the
chronical periodontal diseate affectng the molars
described shove. The cnines are healthy and complers
and thay are only worn i the point of the cuips As
regards the temporn-mandibolar articulation, there i an
incipiont. arthrogie rng, tmall but well apparent
in both sides
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DiscussioM

The existence of bears m Lebanon has been
previously documented. However, the Bgaa-Kalra
specimen has 3 well preserved skull, The other hones
that are still in the cave muy lead o the reconstruction
of the animal skeleton in similar preservazion conditions.

The studied shull revesls thar the animal was
mature but not old because the cranial sutures are not
sppearant and the cusps of the reeth are not eroded
completely, The anirmal is thoughe of being 2 male since
ity masticatory apparatus appears to be strong and well
developped. The incitors appesrs to be infectad,
although this may not be the cause of the animal’s death.
Finally, it has vo be nated that the skull does not show
breakage or accidents.

The guesticn abour the reason for their death
{the 4 animals) romaing scentifically unsoblved However,
according o willagers, the srea surrounding the cave
witriessed 3 major landslide about 100 years ago, Nazih's
grandfather used o relave this story. He used to talk
about a spring that was located downstope the cave
before the landskids,

If a landslide has really occured cutting down
the existing dliff and destroying the narural sntrance of
the cave, the animals could have been imprisoned inside.
The actual topographic configuration prohibits any
snimal (ocher than birds) to reach the cave sntrance,
gnce the entrance is in the middle of a clif-face This
may be a logical reason for the death of the four bears
inside the cave with no evidence of bones breakage or

deatruction,
-

BAERHNOWLEDSEMENTS

¥e thank Nazih who was very helpfl. He laad
us to the cave and ler us study the skull which he kept in
his house.

FEFERENCES

= ' Dubartret L' (1955)

Carte géelogigue du Liban au [7200.000E et
Motica Explicative. Imuotut Gisgraphique Matinnol
Parie. pp. T4

- ‘Giae R ' (1996
Westigen caseux et fithiques oo Mgharet Mar Chaliia
Spéldormnt, ML, p 46 - 50,

‘-'GI.IE‘I'I'I!.. & Makhoul G. ° (1971}
que de b région de Kours-Zgharra,
HappnrtduF-Aﬂ [HG 9], Beyromd

- Ja‘ouni, K. Abdul-Rahman,* (1571}
Stratigraphy of the Cenomanian of MordwCentral Lebanon
M5 Theals,

American Uinnverssty of Bairug. pp. 108,

- "Tohmé G., & Tohmé G..* (1985}
L rapmimdfres eacvages du Likan,
Publicatsons de I'Linbversité Libanaise.'
section des scisnces raturalles

[1&), p: 180 - 181,

« * Eumoffen G.° {1900}

L Phénicie avant les Phinicam Imprimerie Catholique
Yol & Boyrouh, pp 137

Bb-Duaat Ooaes {1 1) 1997|598

53



GHARET MANAALMN

p—

The discovery of Kanaan cave
took place on Friday the Istof
MNovember 1996. We were
only three; Hughes Badaoui,
Sami Karkabi, and myself. At
that time, we were engaged
in relocating el-Kassarat cave
in Antelias, whose entrance
had been destroyed by the
open-cast quarries. We were
supposed to meet, at 92:00am
of the same day, one of

the landowners of the
el-Kassarat area seeking for
his support and help. The
meeting was cancelled and
we decided not to lose our
day so we agreed on
prospecting the area,
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Suddenly, Sami spoke "wait wait,., whit is this
e 0T there!” The Land Rover stopped at once, the
three of us jumped out as we observed 3 large openirg
of a cave down at tho bowom of the cliff inside tha
quarry. A front row of stalsetioes was spparent dancing
down from the celing of the oponing. ¥We knew the
important - dimensions of thar opening  since guarry
workers were standing v i3 wiginity.

___ The Temple of Speleology

Fadi Nader
Geologist

54

Aftar  wandering around the boreholes
Iscatians and the ares where the cave s suspocted 1o ba
underngath, we want to the mearby quarry which s
owned by Kanaan family, Sami vold us chat he saw a big
hole almost circular In the top of the elff. Hughes
wanted to show of his Land Rover and went uphill on
what was suppoied o be an old track. To our right. a
frightaning cliff cut steeply by the gimrmy. At some points
wie falt that the road would slde to the quarry and that
the 3-tons waight |eep would fiy like a keonex. A dead
sifonce prevalled while we were focuzing on the hole in
the ¢lif which was now alimost in front of us. This was
the only thing to do in order 1o forger where we wers
driving and how wa were gaing to get back!

Hughes drove us safely down the track ‘We
went straight to the cave, and | didn't know il my hear-
beat was faster than my footsteps or vice versa. Ve
were not equipped, But rempotion wook bold of our
souli and even Sami sald rothing about entering the cave
without a helmes!

The part we visited during this day wai lighoed
thraugh the opening. Stalacres, smalagmites. concrationg
of so many shapes and colours, and last but not least bats
wers all ar the welcome stnd. Our eyes were anlarged
and wa wara vary happy. Ve made 2 discovery and yet
we didn’s koo what glae this cave hid for o



Mgharet Kanaan - Lambart Co-ordinates
== [3B.750 km

y = 219220 km

=100 m

Bairut Topographic Sheet, K4 [1720000]

THE CTAVE

Mghares Kanaan is located m the Kassorat area
to the East of Antelias, 8 lecality o the North of
Beirut. B-Bauarat s known for i caves; Mgharet
el-Kassare and Mgharet el-Chataoul

GEoOLOGY

The cave i located in the Middle jurassic lime-
stone formation calied the Kesrovane Limestone and
Dolomie Formation (j4).

According to Walley (1997), the Ketrouang
Formathon comstt af & silometer of thick massve
dolomite and mestone rocks having a Liassic o upper
Codordian spe. Dolamite ezpecally prevails at the base
afl the formastion (e Chouane Dolomite Membar).

The overlying units include thick, massive, and poorly
fostiliferous limestones with chy units

The Kéesrouane Formaton outcrops reveal a
significant deep karsdfication. [iim Cave romains one of
tho best examples llustrating this fact Houvet Fouar
Dara (-622m) and Houet Qattine Azar (-450m) alsa
describe the Kesrouane, Formaton Karsdficatdon,

In Antelias, the clay component s
detected ih the creambh limestone rocks -of the
Kesrouane Formation, Black chert nodules forming
bands m some plices hpve &lso beon detected

Cave DescrirTION

Tha cave network can be divided into thrée
parts: The entrance and left pare, the middle part, and the
right-most part. The Ffrst consisss of an  extremely
dammapged domain (most probably by the quarry)

It includes two great chimneys and a log of bats
The middie pare is only a collapsed area where the strata
of one meter bedding-thickness fefl down and erased any
sign of concretions. The mud also played an impormant
rolo in masking the cave features. This section is oniy a
path 1o the real cave which i preserved in the third pare
In fact, as we approach the third pare, we smart 10 see the
stalagmites growing on the mud showing that we
approached their domain,

The night-most part of the cave has & remark-
able beauty, The foliowing lines will not be able to
MXPress
splendor,

Passing by
thea middie part
of the cave, one
sarts o pre-
dice the end of
the cave. Mud &
averywhere,
and finally the
floot swrs. 1w
rice and a dafi-
nite: envd i3 thought of However, this 13 not the opinion of
the few bkolared stalagmites with shining white colour
which grew on the brown mod el just 1o prove their
exhrence. The sama white caltite will nat hesicite o il
n tha
miud-crack lines as an act of dafiance Buy this s nat all,
when you look ar the cefing which & low
in this region you will see 3l kindi of eccencrics
really dancing together with so many colourt... This is just
the entrance to the court of the real emple of
speleclogy.

Then, the passage becomes narmower and rlaes
a bit. Huge and long stalactites welcome you as you tike
care o swing between them n order o continue your

such
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way. But you notice that the floor |5 solely made of the
white calelte micro-crysmls. You will uke off your
muddy boots und (ool the freshoess of the wet calcre.
You continue your way among the maost besorful wnd
wirgin:  stalactites, stalbcutes, and  all types of
::unn'u:lm Suddenly, you hear water drops in .2 poal
- blobs... plopi. Tou freexe and your eyes scan the
room... Tnﬁun;lﬂ.rnuﬁndn::urrﬂuiwpaﬂd
stretching over fow squared metars, with water 3o chear
that it aces just like a magnitying lens 1o ses the perfect
caleite erysmals. You dpproach your head dil your oyes
become just few centimetres away from the water and
you warch the calcite film dancing smoothly at the
surface of the water, You alse notce the reflection of
the celling breathtaking ornementation covering what
was originally 2 chimnay long time ago.

You ge: back, and on the laft another feature
miakes your heart skip a beat white and shiny cave
pearls with a lustre that foree you to think about
diamond peards. They are of 30 many shapes and some
of them are covered with a thin mud layer making their
colour more reddish, After lorg minutes of obsarvatlon
you decide carefully oo continue; yet you are afraid from
anticipation: what more beautthd can you discaver in
this paradise. And your soul won't accept something
that i+ of a less value, Feslings overwhalm yoursell and
you just fesl happy.

Two stalaigmites, big and proud. twell you that
your are entering the Temple Once you step inside
berwesn these stalaproes, the ceiling becomes highar
[ci. 10 meters), The Hoor i all calcide and & seems o
ear everything that drops on it You thiver due to the
freshness of the wes foor and the air. And you starg oo
watch the buried beauty as i time stops. A huge orange
momumant % [ust in front of you on the corner {as the

cave makes 3 reverss L. Beneath this calcire manumsent
the wall i completely covered with all sorcs of
speleothems making 3 turtin... You look o the other
side of the room znd you iee lines of eccentrics and
stalagtites wurming arcund the walls, Are there more
differences in shapes ar in ¢olours! Seems to be one of
the universe’s mysteries! You take a turn and you detect
4 lobe at the foor af the will where the impure red
calcite has filed the crocks of the white cléar calcite
fram the wall to the foor. Then, one can cborve
different filled weint and mondmilch Corminly you
remember the sy ar night and the srs and conared-
lations though you are hundreds of meters underground.
In front. another smaller calee monument stands
forming some sort of a shrine Beneath it again the
curtain feature with two small openings. You try to
discover mars but the cive gets narmower and ends.
You just sit on one of the hige salacees who
lefe hor siters to reach the floor and got stuck by the
aggressive calcite. You just forger sbout everything, and
start to wondor which is faster, your heart-beat or the
water-drops i that pool. Then 3 revelation hin your
soul and you magine the eccentric dancing all daround
the huge monument o yoor back chanting an arknown
symphony. Yes, you are i lucky person for you are in
paradise. You are in Kanzan, the Temple of Spelaclogy,

-~
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carbide laimps pear a Mazar (3 small booth dedicated o
a Chrstian 5aint) which housed an anclent photo af
Mar-Chalis ('Mar’ means saim in Lebanese) with his
sward and fearfess look. Some fresh flowers ware |zid en
the step at the foot of the Mamar,

BEYOND

_SPELEO

It was on o Fridiy night when we wanted o
re-explore Mar-Chalita cave, though it was well kngwn
since the 9505, The weam consisted of three
ipeleclogists, and an enpinser, All of us have special
interests in this cave which conmin an impartant ander-
pround water-course The engineer's interest was the
proper carchment of the Cave's
undarground ac flow, On the other hand, we waore
motivared by the stories of some Belgisn cavers who
have discoversd a3 new exceptiomally  beautiful
continuation of the ald cave sysoem.

W arrived at Onat (the village where the cave
was located) with the falling night. ¥e had o pur an
our special harnesses and overalls, fix our hebmets and

YWhen we reached the entrance, the darkness
of the night fused with the everlasong darkness msida the
cave We didn't want people 1o notice us because they
may mistake us for treasure hunters, $o we bt our amps
only when we were |inelde the cave We jaw two
opposits pothi: @ large apedike path to the left and
amother smaller rectangular one oo the right | don'e
knicw why we took the ong 1o the right, although it was
smaflar and demanded some crawling. After some rapid
progression, the cive widened horizontally and
varticafly, yet it was dead No fresh stalagmitic fearures
of ornamented wally existed, only old, dry, and soil
invaded features. We had this unplessant fesling...



AT some point, we found 3 collapsed area with
2 small apening blocked by a pile of stones which had
obvicusly bean placed thore by sameone who wanted
to ohstrutt the entrance, Mare directdy removed the
stones and went through. Mot willing to loze nmea, the
rast of us continued the exploration of the main axis
After 2 while it ended, so we went back and on our way
remembered Marc Why hadn't he joined us! It iz
possible that the small opening lead to another large
system? [ nor why did it make him o fong!? All thote
questions were macng In my mind when | s@oed w
shout after him. | kneit in fromt of the opening where
the stonas were now randomly thrown. | cosdd  hear
Harc faindy, 10 | decided to follew the sound,

After difficult crawding into that crack | notced
that the whole ground consisrs of boulders, bones, and
fragrents of old pottery, ks this an oncient cemerery or
what? | could finally hear Mare clearly . He was asking
me somathing. YWhen | reached him. he was trying o
squeere himsall inte 4 very Aarrow opening. Ha tald me
that w it be in a damned graveyard and pointed out
3 corner where nomerses Bomes and fones wers
arranged in 3 small ghrine-zhaped foature. The ceiling
seomed 1o have fallen on thar shrine and ealeitic drips
covered some part of it | rremblad 25 | started to think
af where we ware. Marc couldn’t go through the crack,
io he asked me 1o oy

| took my chance as soon as Mare wormed hils
wity out. When | reached the so-called opening, | said
to myself: ‘na human being can pass through such o timy
hobe., Mo way”, | told Marc “are you nuts?” He replied:
feah abright. b ook st the chamber beyond)

This is a subjective tale of
a peculiar speleological
exploration. The author
describes an excursion
inside a mysterious cave.
He expresses the deep
feelings he and his
expedition-mates had at
that time ... fear ... and
yet a wild ‘Passion of the
Underworld!’

IMITS..

| warmed my body mare ta the Inside. | had to
ke off my helmed and push it in front of me because
the passage wis oo harrow for both of us. Fally, |
reached the opening. threw the helmet inside amd
insered mmy head. | saw the big chamber that had
facinaved Mare It wis acnally about one and a half
moters wide, less than one meter long. and with
approcimately forgy om in height! But the interesting
thing about it was another opening to the lefr of thic
chamber which had something behind & But it was
much narrower than the first cne where | could barely
Ingere my head!
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| wane back = licle o swdy the opening. |
couldn’t accept the [dea of leaving the ipot and failing.
What if something important was just beneath this ditfi-
cult part! Mare wat encouraging me all the time; 1o | said
what the hell”.

| Bigured out an Intelligent way to ge through
the first oponing, In fact it was in the shape of a paralied-
ogram 5o | inserted my body inclined with firsz one hand
shead of me, my head snd my othor hand were laft stueck
to my side, @nd | pushed with both legs. After about fif-
teeh iminutes of efforts | managed to get through, It was
a celebration, | was happy and eager to beaz the second
holé. | arrived to the second hole and threw my helmet
inside. | Inserved my head and suddenly a viclent draft
struck my face, It was amaring, a3 i | was sitting on the
beach in stormy weather. | saw & relatively larger room
with & height of approximately one and a hall meters.
The floor was made of mudcracked clay; we were
definately heading to anocher part of the cave. | spend
maore than ten minutes just figuring out 3 way to pass.
Finafly, | managed to pass after many trials, by inserting
bath hands first and pushing hard, For & moment | fele as.
if | was Superman, doing his daily sky.ride, ye: | was def-
initety: underground!

Marc followed me. | was waiting for him before
comtinuing the exploration - speleclogical ethics. whan |
saw him coming out of the second hole with his helmet’s
carbide tube cut and fire commg out of the tibe 1
showted ‘Marc, look at your helmer you are burning up
like fireworks', He immediately put it on the ground and
stopped-an i Mow we hod oo iz it We couldn’t insert
& whera it was originally because the plaste sube had
matted. 5o wa burnt it again and rapidly inserted it imeo
the helmer. This is the price you pay when you push
things roo hard!

The rest of the cave wai walktng for us
Somothing  strange  happened: the wiolent draft
disappeared right after passing that hole. | kept asking
mysell why! After an easy progression for a fow meters
we discoversd 5 chimney with all sorts of leaves and
debris on the loar, It must be connected to the suriace
in same way. A small path was detected at the foot of
the chimney. We went through,

The fioor was made of ancient sealagmites thag
had drigd. The floor, covered with all sors of stonm,
plunged downward The celling was very low {about
forty em), and to our surpHse, thé area was again filled
with pottery and bones | told Marc thar | am gaing
down. There was a general mood of wanting to leave:
wi ware tired and feeling a bit superstitious. Anyway we
agreed to take a look and iee il & was imporant or not

| wormed myself again on rocks and bones. It
wis not defightful 1o pass through that place with all
kinds of insects ralding on you, At some point. | tried 1o

haold the ground with my hands to pull out my body, but
iy hand touched something. | looked at It it was a huge
bane unknewn to me. it gave me the creeps. | wanted to
try and dizappear. At that vary moment: Marc tald me wo
look to my right. he said that he noticed something
strange. | tumed my baad. Yes it was strangs. | froze for
five very long minutes unable to spesk. cermainly unable
i think, Then | realised what | saw. A Masbaha {rosary
beads in Arabic) was atmached 1o the cesling. Actually, it
wiat g segment of a3 white pearted Masbaha, Ideas raced in
my mind. | remembered the face of Mar-Chalita in the
Mizar, the darbness of the night confused with the
darkness of the entrance of the cave. the few srones put
wgether o cose the entrance to the bone area, the
marrow -openings. the viclent draft, the Insects, and
everything, | wanted to got out at once, but the chamber
centinued and | could 12e it ending a few meters away. |
finally decided: | am going to finish my work. Marc
insisted that | should touch the Masbaha | replied that if
ke wanted thar so badly, he could do it himself |
wont o the end quickly and | found that it
continued bur we needed to dig 2 bit. | trind 1o make 3
wiay through when | saw something fike white hair
beneath a stone That was too muth for me My body



was trembling when | shouted o Mare 1o come and |oin
me. He came asking what was happening! When he saw
the halr, he said ‘Great, we have the Mishaha and the
hair of Mar-Chalita..” | was terrified, | went back
guickly, Yhen | arrived in front of the Masbaha,
temptation took hold of me and -all of 2 sudden |
touched the pearls | don't know why | felt them
pelatineus. Mare didn't touch thom,

¥nen we reached the opening again, we joled
about what i wo couldn't got out. Marc joked sbout
Mar-Chalim imprisoning us in his cave, bur | was really
afraid. | eried to get suk, but | couldn's How did we
enter this dosmed cave! Marc gave ma the mrelligent
idex of trying 1o break the rocks
with my feet After hitting the
wiall & fow timies with my fest |
realised that this was funbe |
tried to insert my body apmn.
The helmet was thrown inside
Ioe useal, | tred too rotate oy
shoulders in order 1o squecrs
mysell ingide. Finally it worked
and | was half inside; but my back
was on the floor instead of my
face. In that posidon, | could not
sen in frong of me. | could only
sae: the ceding which was a faw
centimetres - sbove my. eyes
Though | managed to get inside, |
couldn’e see the other opening
and the way | got through, | start-
ed b parie | shouted o Mare
my adventure-mate and my only
rescue. Heé put his head forward
and helped me to think by |ust
speaking to me, | was scuck again,
| panicked, | hit my bead and
blood Aowed down my face
Mare noticed my wounded head,
but didn’t utter a word bat | feit
it was serious 3o | put my hand
on my head. | looked at my hand
and | saw that all my fingers were
cowerad with blood. | asked him
about it and he sald o was nec
safiout but | knaw that be only

said that to console me | tred again to pais through the
final difficulty, the last hale, | couldn’s | sarted w curse
and to shout Yhile turning my head lef | saw huge
bones, fragments of skulls. | waz coming to the edpe. It
onfy needed one look to the right when | saw the bane-
stone made shrine, to make me crazy. | shouted: 1. am
not going fo slgep o tha God damned place.,.”, and |
don'y know how | pulisd myself our. Mare took some
b o got out himself; but 1 couldn’ wait for him down
there. | went rapidly wo the entrance of this ares whera |
walted for him and read 3 note left for us by Mardn and
Faridd who were aggicived because they had wiited for us
that long.

Whan we wera both outside, we want back 1o
the antrance of the cave. YWe met Martin and Farid. They
got bored waiting for us, so they went to the rght-hand
gallery and explored it, They lound siphons and an
underground river course. |t was sbout midnight. a full
o was shining in the shy, and we wers all in one phece
and. fesling happy to reach the surface. But wa
didn't forget to thank Mar-Chalias for such an
advarturcus night once we arrived back 0 frong of his
Mazar

-~
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PACHENADE SFELEQOLOGIGQUE

Le S.CLliban rompu aux manouvres de
sauvetage en milleu souterrain, dmit tout indiqué pour
créer ai sein de Parmés libanaise une unité specialisés
dans l& domaine du tecours en condition périlleuse.

Lin pregramms étalé sur deux mois a #té min
au point, par Joseph Zeidan (coordimatedr du smge) et
par k& Commandant Khalil Hélou [chef de cetre unioh),
Il comprenait deux volers, ['un théorique et l'aucre
pratiqu

La parte chéorique se faisant en salle consistale
1 sz familarser avec ('équipement spéléologique. sumi
de by mise on condimon du blessé et des prembers saing
i I dooner en attendant larrivie de Téquipe do
SECOLTE,

La partie pratigue consistait en un premier
temps 4 pratdguer be technigues spéléologques sur =
tervain. & savoir O installaton  de oyroliennes.
talanciers, palins. nomeds largables, tanspors de
clvidres en  cavitks  horizontales ot verticales.
accompagnement du blessé, utilisation de entes de
wrvie eie. ..

Deux MANOEUVYRES DE
SAUVETAGE EM CAVITE
EumnenwT LiEU

Le 30 novembera 1997 ; protto da Roueiss. Li
messe-se crouve en un bew esgu. | faur Tévacoer au tra-
vers do paisages eétrois et pou conformables Une
trentaine de membres du SCL et de ('armée prennent
part d cet exercice

Laails fiay JuS23 SLLAN  Readl duled 20

Sl LA, 5l S llatilly agpll ity

Sbaiill e Fos pll sl peslic ._.H“ﬁ_,dﬁ-]l’ln_.*mu

G Bty y il s G e b Eagzall

Ll gVl 2llas Yy cma lly apdiiall Ll ol Jalis.
H.'..'!L-.l alplas 5 Soislamadl __p]l # LP-I!I

L& 10 décembre 1997 : manoeivre héliporode.
Seénario ; dvacudion dé daux Messés groves ou pouffre de
Hab gu Lbon-Mard, Laccident @ e lew @ - 70 miéires.

Ln section “secoury” de Farmée fibanaise aver-
tie, met & potre disposition quaore hélicoptéres du typs
Bell ex des militaires rompus & ce ganre d'exercice.

(Mo evions Fegll bes jours précédents Jes matrue-
trons mécessafres sur o maonkére Fembongquer el de débarguer
d'un héficoptére ou s, moteurs en marche).

DEROULEMENT
DE LA MANOEUVAE

500 Ung ambulance de la croix-rouge de Car-
mée &t une dquipe de spdléon tont en route vers la liow
de llactident

Thied - Embarguement des spélbos et de lours
matérials non loin de lMutorouts de Dhayé. 55 minutes
de vol er amerrtisage en pleine campagne 4 500 métres
du goufire Les hébcoptéires rotoumnent & beurs bates
Beyrouth,

Dansy e fond, Péquipe sur place sappréte &
remonter les blessés. En surface clest ['nsmalladoen du
poste de commandoment, de la tyrolienne, des cordes
fixes atc... C'est alors que survient nattendu.

L'armeée libanaise ayant décidé de créer au sein de ses effectifs
une unité spécialisée d'intervention rapide, fait appel au
Spéléo-Club du Liban afin qu'il I'initie aux techniques appliquées
en spéléo-secours. Durant un stage de deux mois, seront abordés
les problémes d'organisation, de recherches, les premiers
secours a donner aux blessés et leur évacuation.

dU SCCOUIS
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LE VERITABLE ACCIDENT

L'an de nos coéquiplers censé participer au sauvetage, glisse et se
retrouve quelques métres plus bas immobilisé. Une atteinte grave aw oo,
nows incite § la plus grande prudence. Installatkn s bg brancard, calage
du cou, sanghige, portige en culllére, palan, tout fonctionme cormme une
machine parfiitement hullée. Toos &3 sauveteurs font 4 beurs places
refals. Le bless® est sortl sans encombre et Fambulance sccompagnarrice
de larmee e cransporte & [hépial.

Les faus blessds sont rammnés en surface B2 transportés sur des
cvieres vars les hélicoprares ot de 14 Svacwés vers [es hopitaux

COMNELUSION

Ce stage 3 surtout montre Fimporance d'un cravall & equepe bien
organisé-of bien péré et de b nécessité d'une parfaite connalssance tech-
nigue de tous hes participants pour la réussite d'un secours. Afin de main-
tenir [a cobésion de groupe, || est sovhaitable de songer & un recyclage
conamant de toos e sauveteurs, spéléss ou militires,

e
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Les excursions scientifiques
proposées i l'occasion du Xlle
Congres International

de Spéléologie étaient
nombreuses et variées.
L'équipe libanaise choisit celle
archéologique les menant

au travers de cavernes
préhistoriques du sud-ouest
de la France. Voici le compte
rendu de Nour Farra sous

forme de Carnet de Yoyage.
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Mews quirtons le T aolit k Suiise pour b
France. La groupe &3t composé de quatre Bbanais [a
tavoir: Badr Jabbour Gédeon (ALES), Fadi Abi Jaoudi,
Maur Farra of Marwan  Zgheib [5CL)L] dallemands,
damericaing, daustrallens, de brédliens er de sulsses. Le
tour admirablement erganisé a pour responsable jacques
Reinhard Mous passons la prembére nult aux Eyzies-de-
Tayac en Dordogne

LE 2 ADUT

- L& lendermaln, nous viibans les Combarslles, 15
Mauthe. l& Font-de-Gaume. les abris sous roche de Cap
Blanc, du Powsson e de  Laugerie-Havre, Dang
Mimpessibilite de décnre tous les sites parcourus, nous
ne recendrons qoe ceux gul nous one le plus impres-
Licyrine

-la prote des Combarelles: sa compose don
couloir de 337 meétres de long. Ce n'est qu'd 70 métres
de [entrée de la caverne gque l'on distingue quelques
figures disperiéss. chevaux, ours. hommes & téte de
Marmmouth ...ka suite du parcours est encore plus
etonnante, Tout su long ded deux cotes de b galong,
nows découvrons dmervaillés one multiwde de gravares
réunizsant  chevaux, bizons, surochs, bouguetng,
mammeiths, rennes. oare,  Gipned er  sifhouenes




féminines

=Lo grome-coulolr du Font-de-Gaume appelés
s 3 oprotte du Sourd découverte en |701. Li auwsl
nous resoons surprs par la frise quil porte wer plusisurs
dizaines de mitres une file da bisons superposée & ung
file de momemouths

|l nous et difficle de pasier fous silences
labri oo roche de Cap Bhnc célébre pour &3 frise
sculptée, gt un haut relisd comprenant des chevausx,
bizons et bouguedng

LE 4 ADUT

- jourmbs oS chargée MNous parsons pour la
Dordogne o0 nous arendaic Dominique  Armand,
préhistoron et spécialiste do la réglon, Premier arrés 4
la grote de Rouffignac (Dordogne). C'est une immensa
cavivd do plus de dix kms do long, dont on  vitite une
parte par fintermédisire d'un rain éleceriqgue ce gu
nous permet de découvrir un entemble de 250 gravures
£t pelmures de Iy période magdalénionne. Les figures
sont exdcutées aved des techniques diverses : dessin
molr au manganése, & largde rooge, i la croie blanche.
traci digital sur Pargile molle. ..

Apres Roufignac, nous visitons e musée dos

au monde

LE & ACOUT

- Mous voicl & la grotte de Cougnac dans e Log
dont |3 découverte em 1949 =t [smuvre dun
radigsthésiste. Ce nest que Droig ans pius ord qoe e
site préhistorique fm mis & jouwr. BEwwircn orois oent
maotifs ¥ oot écé récensé dont de nombreus signes ainsd
que dei groupes de “Cervus megaceros”. bouqueting,
mammauths et humaing vus de face ou de profil

Dans ['aprés-midi, nous partons pour Aveyron
non Sans nous arréter 3 ln grotte de Folisae qui présente
une minéralogle spectsculaira Quant & lNoccupation
humaine de cette grotte, elle remonteraiz § 2000 ans,
soit 3 'ige du cuivre, Visice suivie de cofla de Pech-merle
quil nows impressionns beaucoup. Admirable wnoomire
paléolithigne avec son famew plaford poncoud de rouge.

LE F ADUT

« Diermer jour. Mous sommes dans DAriege avec
mi programme I3 grotte de Miauwe, de la Vache et de
Bédeilhac MNous sttendions ka visits de Miaux avec la
méme impatience que celle de Lascaux

Excopricnnelle grotte ol nous avons pu admir-

Eyzles-de-Tayc puls le glvement périgourdin de U'abri de
iz Rogue-Saint-Christophe, situé au pied dune falnige
percde de cavitds, warimble village trogiodyte qui servit
de refuge aux civifisations gaulofses et gallo-romaines

LE § AOUT

- Clest In grand jour tant acendu aver 'espoir
(hitlas déceprion) de wvismer fle “wral  Lascaux”
Haursurement gu'il y dvait Lascaiod || pour calmer notre
sppétit de préhiswoire. Nous nous sommes rendus par |a
suitg au gouffra de Proumeyssac pour admirer & powe
tour et endemble de formations triangdpires inigues

ologie

er i laise lex figures pariétales du Salon MNore, ainvsi que
les gravures sur arglle du ol 8 blen comervées. Quant
i la growe de (3 Vache, slle renferme un extraordinaire
habitat préhistocique. Enfin notre dermigre  visice fut
pour o grotoe de Bedeilhac, Cette énorme caverns fur
occupie durant la dernibére gesrre par larmbe allemande
qul ¥ Insala one yiine daviatien. Hors ses salles
giganteiguUes, Nous avons pu admirer graves ou sculptes
dans l'argile les gravures et les bas.reliefs de I'époque
magdalénienng.

LE B ADUT

- ‘Hatour 4 la Chaux-de-Fonds, wriste de woir
cetoa excursion prandre fin mais heursux do retrouvear
les 1500 autres spiidologues présens & oo dermiar
congrés international de spéldclogie du XXe sibce.

i
Coopris Infomatisns] & FULS
et Spebfsrengnn Libaras o b

(i i Frosesd

IHesgres Raisauli
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Nouvelles

' 4 ¥

Trois grandes découvertes spiléaiogpiques om
gil Beu ce3 derpigéres anndes dont lMNimportance ne
davrait phes jusquiic étre ignonée

La premiére concerne is Fiviére souterraine des
carriéres. dAncéllas decouverte: en 1969 par le
Spéleo-Club du Liban et perdue depuls en raison du

bouleversemant  géographique des  lieux  (waoir
Al-Ouat'Ouate M= - 1998 pp. 1B & 31). Le débiy du
cours d'eau 2stimd i catte époque & 100.000 m¥jour. ne
pouvalt quinbéresser le ministdre des ressources
hydrauligues et dectriques en cetta péricde de pénurie
deau. Ceolui<i confia, les recherches desunees - a
rérouver e cours delu  souterrall oy Buresu
Technique pour e Développement. qui parvint grico
un forage pénétrable i accéder au résesu m@nt convolud
Les moyens mi e ccuvre of les résultats obtenus
davrant faire Fobjet d'vive prothaing publicaton

La secunde découverie concerme celul du
superbe goufire de Oartine Azar {-543 mérres] par fas
muembres  de  UAssociation  Libanaise - d'Etudes
Sourerrnime: dont lexplorapon lon d'éore  perminds
recéle b 458 mbtred un cours deau douterrain qul & défa
falt P'objer dang Spéléorient (MNeZ, juin 1997, pp. | & 30 et
Mol mad 1998 ppe B 4 24) denporone articles deserip-
ti accompagnés de belles photos et de nombrein plans.
Le réseau acuf émnm parcauru par un coors d'eau dom

lg débir edr eiumé & 10000 miour a atiire
[atvention des autorités qui ont procédeé avec l'appul des
spiléslogues i la localisation de son parcours, (woir awss
la tachnique topographigoe - Paul Courbon - dans ca
e g | 16}, dans 'espoir de be capter & Pavenir ot de
desservir les zones monogneuses  démunies
du prédieux. fiqude De longues  séequences
canématographigues ont éoé réalisées par Gérald Favre,
dont on retendra le cote roujours émouwvant de la
plongée povterraine.

Chant b o proifiéme decouverte (groties ot
ermitages de fa vallée de b Qadicha) done I'honmeur
revient au Groupe dEtudes et de Recherches
Spéléclogiques du Liban est cehil davoir comribué &
chasser "Payiape Culturel sur b liste du Patrimomne
Mondial™ l'ensemble de la "Vallke Sainre™. Lz pubficason
en langue arabe dams un  lvre/document  (Liban
Soutarrain, MNob, mars [998, 3B0 pages) permer davolr
une vue densemble de leurs ravau. Voe impor@noe
de lévénement, nous Consacrerons un artcle spéciad
§ cerre nowvelle contributon de & speléaloga libanaise
i une phase pei conmue de Ihistoire contemporaine
du Liban



Contribution de la
spéléologie libanaise
a la découverte
souterraine de
nouveaux réseaux
hydrogéologiques
et 2 la protection
de |'environnement
et du patrimoine.

LA VALLEE DE LA QADICHA
PAYSAGE CULTUREL SUR

LA LISTE DU PATRIMOINE MownDiaL
Boutros Abi Acsun

archéologue -GERSL-

Situge au nord du Mont-Liban, au pied du Jabal
Makmiel, la vallée do fa Qadicha $'étend avec sas gorges
profondet, et falaldes abrupres ses imnombrables
growes. naturalles aménagecs, ses . YIS 0t BEs
construttions  rupeitred.  Géographiquement,  elle
comporte deux valldes: ka premiére, constitude de Cuadi
Canoubine est Iy plus longue et prend naissance k
Bacharre, tandis que |a seconde, Cuadl Qozhays: prend
radisance & Ehden Ces deux willésd se retrowsant auy
niveau du village de Mazraat ol Makir. A partir de 14, Ia
rividre de la Qudichn poursuit son chemin & travers |e
Koura pour descendre vers Tripali ol elle prend le nom
de Mahr Abou All,

La valléa de la Qadicha constitiie un patrrmoine
culturef er navurel grice 3 son histoire dont [a mimoire
est toufours vivante dans larchitecture ér by vestiges,
disparsés un peu partout dans |3 Yallée. Histolre toujours
homogéne ot cohdrente. an Hmbiose avec le cadre
matiral. tout aussi riche et tout aussi blen préservé.

Par conséquent, s CQadicha a éd cligsés
Patrimoine natonal en 1995, avang détre clissée par
MUMESCO Papsage Culturel sur I liste  du
Patrimaine Mondial,

Co dernior classement o @oé le fru, done parc
dun nombre de procédures au niveau de 'Etat Libanals,
et d'autre part, de [appul de différents organizmes (com-
munaubé civile et ONG) dont Nacoon fut indipensable
wis-kvin de 'UNESCO

La collaboration entre fes différentes parties
concerndes, dant f participation active du GERSL, a
eu pour résuitat la réalisation dun plan de pestion
durableé pour | saivegarde du patrimoine culturel =g
matural de la Vallée

Ad=-Guiat Oiiate (1 1) |F97- 1988
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La coMTRIBUTION Du GERSL
A LA DECOUVERTE DE LA
VALLEE DE LA QADICHA.

La Vallée de tn Qadichn a dtd, tout au long de
son histoire, le centre religeux de nombreuses
commumnautés chrétiennes en particulier Syriagues, le
refuge des ermites de plusieurs factions, “Toasis” des
autochtones et labri inaccessible des fugiufi., La grande
majorité de ces différentes occupations humairees
prétente un caractére troglodytique. Clest alns| que
quelques unes des grocoes de la Qadicha ont éed
amenagees en vermables places forves, leux surs en
piriods de crise.

Le GERSL. pionnier dans ce domaine, sest ms
d'une fagon systématiques & imwentorier. 3 dresser des
curtes archéclogiques et & étudier Thamire do
parrimoing souterTain &f rupestre da la Oadicha et des
différentes communaucés qul ¥ vivaient Suite § de
nombreuses conférences publiques au Llban ou 4
létranger ot 4 de publications diverses les sutorivés
publiques ot lex organemes intormaBionaux prirent
finalement conecience de l'imporance de ce patrimoine
et de son caractérs unigue,

hE
Tvrm-ws Rarze
Bosioy Al S

L Vaizal Bk Lk QhiDelsis

i
T -eL-SaLm

e ke Losed

PUBLICATIONS, RECHERCHES SUR
LE TERRAIN ET DEPODUWILLEMEMNT
D'ECRITE DIVERT.

I, Publication du GERSL! Liban Souterrain, Mal,
juin | 988, Mol juiller 1983, Nod novemnbre 1933, suivie
do "Momies du Liban™ 1994 comportant un apport
préliminaire dur la découverte archéologique de Asi-el-
Hadnt de 270 pages. et anfin le No5, mars (998, ouvrage
die IB0 puges comporont de nouvellss données sur
vafiée de la Qadicha.

2 Publication de FALES: Spaléarient, Nal, fvri-
er 1996, p. 044 39

En fair c'est & partir de 1987 que bos premiéras
décauvertos furent futes. Ainsi fut trouvée dans b grotta
de Asti Haoga In seconde plus ancienne inscriprion chré-
tionng arabe datde du Mant Liban assacide 4 des fresques
malheurevsement détruites remontant a lan 1193 da
fere chrétienne. Lo premicre émnt celle trouvée aux
aslentours de l'église de Saint-Elie de Bgita décrite par H
S Sarkis dans “Contribution 4 Mhistoire de Tripoll et de
1 région i l'épogue des croitades (Paris, Geuthner
980, pp. 136, M4} &t datéo de Lan 10931074 de
Pére chrétienne

En 1990, le GERSL découwre une mnserption
d ung importanse cipiale: une prigre en écritune Fuko,
qul rermonte au XVe skécle, associée i des fresques de
style africain ot 3 det inscriptions syriaques. Les inscrip-
tions et les peintures murales avaienz éré exécutées an
couleur rouge-oore sur un crepl blanc couvrant e deux
absides dune égike double dédide jux deux saints: Mar
Challita et Assia. Cotte dglse est située sous e grand
porche de la grote source de Mar-Assia en dessous du
villuge do Hasroun

Cerre premigre archéologique constites une
preuve rrofutable de ki présence de moines ethiopiens
dans |3 vallés de b Cadichs et par comséquent, dans e
Mont-Liban, presence fongtemps niée par la plupart des
historiens modernss. Motons aussl Nexistence do deus
monasbéres. situds sur le versant nord de  vallée ot
falzant face & Mar Assia, Tun dédid & Mar-Gerios B-
Abbache (le Saint Georges des Fthioglans), et fautre &
Mar Youhanna (Saint-jean], 4 Vintéricur desguels nous
avons trouve, en 1991 des figures peintes rappelant ce
mime style africain



La cRoOTTE OoF As%t L HapeTH

Avant (988, les conmissances archéologiques
portant sur 2 wie quotidienne du Maoyen.fge dans le
Mont-Liban étaiont plutdt rudimentires. Et si notre pat-
rimoine libanais s'est enrichl dans ce domalne, c'est en
grande partie grice 3 lexceptonnefle découverte de
1982 faite dams Iy grotee de Assl el Hadech: celle de hait
corps momifes aved lewrs bien, datant du Xilie siécle

Le microclimat particulibremeanmt sec régrant
dani I3 grome avait permis i momification de ces corpa
ainsl que |a préservation de cerming objers les accompa-
gnant, & savoir, les habits brodés par ces personeoes - et
les différents ustensiles en bois er matérinng en papier,
eri cuir et & métal, [voir aiss ~GERSL- Momies du Likan
Ed. EDIFRA, Paris |994).

TYPOLOGIE DES SITES

Sur wn autre plan. l=s consrucoons ot les
AMGNAFBMENLS rupeItres oaient vrés mal conrus et de
nambreuses lacunes existaient au niveau de hastorigue
et dos fonctions de cermines groties.

Clest pourquol une typologie de ces sited fut
établie en $appuyant sur des crivéres bien définis tenant
compre de ka chronologe ez du fype d'occupation.

Airsd las grotwes § caractére religiem: formant
une  premere  carégorie; celle-ci  comprend dea
chapolles, fes dghies rupestres ainsi que les monastéres
et les complexes rupestres.

Ling autre catégorie est représentoe par les
cavitks 3 caractére militaire fortfiée et poste
d'obaervations.

A ln lumiére de cer exposé, || ressort que les
grotiet de In CQudicha recélent dex trésors culturels
inéstmables anrichissant notre patrimodne lbanns Ses
connastances  indispernables  pour  une  imeillelre
geston de notre parrimaoine

QuELgUEs DaTes - CLEFS
Ex RaprorT AVEC LA VALLEE
DE La QaDicHA

- | 988: Decouverte de Ninscripoion de Haoga,

- |989/1990; Découverte des momies. de ki Grotee de
Axsl el hadath,

-1991: Découverte de linscription éthiopienne et des
peintures murales

- 1992(1997; Invenmaire ep releve de nombreux sres
rupeitred et JoulerTams.

- 1993: Tentative échouée dinscripton de la Vallée sor a
liste du Pacrimeine Mandial de 'UNESCO.

- 1995 idem

= 2395 Décret no. 13 sy du Minkstére de k
Culture : la Vallée fait désormais partie du Patrimoine
Manonal

= B 1997 Décret issu du Mimjstére de fa Culourn: réin-
servon de la Vallée sur ln Bsre du Patrimoing National ec
ajustenent du son parimstne,

- JIFIOPI997: Déerer no. I5] Bsu du Minisére de
I'Erwironmement: clissement de la Vallée comme Sice
Maturel sous la  procectien  du Minitsére  de
FEnvironinarment.

- |997: Jéme tentative: Résuitat incertain, dépendant de
phusieurs factours, notamment de la nécessite dactions
catégoriques devant étre enoreprises par By libanais
aindi que par toutes fes personnes morales concarmens.
Ces  ascdons  dolvent empécher ooure inoesventon
hurnaing peuvant porter préjudice b o préservation da la
Wallde

= |997; Création de la Communauté pour la Sauwvegirde
de la vallée do la Qadicha regroupant OMNG, municipal-
ités, ordres religieux et personnes concernbes

- 1998: Mission d'évaluation de [HCOMOS er de TUCH
(anvoye de 'UMESCO). Réalisation dun plan de gestion
par [a Direcoon Générale des Antiguités en collabora-

tion active avec les ONG, GERSL, Commumauté pour la

Sauvegarde de la vallée de la Qadicha, Amis des Cédres
de Bécharrd.

= Décombre | 998; Cliszsement par UNESCO de la val-
lke comme Paysage Culrored sur b lste du Parrimoine
HMendial

-~
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Poland is primarily a flat
and lowland country. The
caves are located in the
south part of the country.
There are more than 2800
known caves and they are
of karst and pseudokarst
origin. The former are
developed in karst rocks
mainly in limestone

and dolomite, rarely in
gypsum and marble, and
exceptionally, in rock salt.

Caves in

Magorzata Roemer (gosia)
[(BRGE) Horus & KansT GRAREHETITTES EW




THE LONGEST CAYES N POLAND
Cave | locaton | length

I Jaskinia Vielka Sniezna
= Wielka Livworowa | Czerwone Wierchy,
Malolaciniak, Tarras /3.
8 000 m,

2 Jaskinia VWhsoka
- Za Siedminma Progami | Crerwone Wierchy,
Ciemniak, Tatras/
|| &80 m

EH Jaskinta Miotusia,
“Crerwone Wierchy, Dolina Mietusia, Tatras,
10450 m

4 Jaskinia Bandzioch Kaminiarski,
= Kominjarsk Wierch, Tatras,
9350 m.

5 Snjezna Studnia,
- Crerwone Wherchy, Malolaceniak, Tatras,
ca. 6600 m

i Jaskinia Crzrna,
- Crerwane Wierchy, Dofina Koselelisia,
Tatras.
ea & 500 m

P Prasia Scudnla,
- Jaskinia nad Dachem | Crerwane Wierchy,
Koti Grzbiet, Tatras,
£ 5 900m

8. Jaskinia Zimma,
= Czerwone Wivrchy, Dolima Kosciefiska,
Tatras,
4 250 m

9 Chelosiowa Jami,
- Jaskinia jaworznicka | The Swietokrryskie
Mauntain,
3670 m.

0. Jaskinia Koiia,
- Crerwone Wiercky, Kor Grrbiet. Tatray/
3520m

CAYES iN PoLAND

Although the lkarstified rocks are widely
distributed, the outcrops are rather small and accupy
only abowt L5% of the country area (about 8 thou,
Km'). The rest are overhin by loose Cainotelc age
deposits. The pseudokarst caves are devaloped rmainky
in various sandstones,

The Palish caves are armanged n seven mam regions:

Tatry Zachodnie [ Thin Western Tazrs Mommgsn)
Pieninski pas skalkowy (The Plening Xlippen Belr)
Beskidy [ Tha Basbody Mimsming
Wyryna Krakowsko

Wielunska [ T Woradorme. YWyimster Lipdaiiel}
Gory Swictolrzyskie (Tre Swistkespbia Mountaing
Sudety (The Sudeiy Moumskg)
Miecka Miedzianska  [The Mede river besing

THE DEEPEST CAVES IiN PGLAND
Cave [ location | vertiea] extent

[ Jaskinia YWiglka Sniszna
« Wiella Litworowa | Crarwone YWierchy.
Malobscridak, Tatras,
Bl4 m (-BOT: +T.

2 Snioerra Studmy
= Crerwane Wierchy, Malalaczniak, Tatras,
763 m {-726:+37),

3 Jaskinia Bandzioch Kominiiruki
= Kominiarskl Wierch, Tatras,
562 m [«546; =18}

L3 Jaskinia Wiysoka
- Za Siedmioma Progaml | Czerwone Wierchy,
Clemmiak, Taorad,
435 m [-288; = [47)

5 jaskinia Kozia
= Crerwone Wierchy, Koz Grrbiet, Tatras,
3B m (3T + 13)L

6. Prasia Studnia
- Jaskinia nad Dachem | Crerwane Wierchy,
Kozi Grzbiet, Tatras.
383 m (-351; +17)

7. Jaskinia Crarna
+ Crorwone Wierchy, Dolina Koscieliska,
Tatras,
I04-m (-242; +47).

B Jaskinia Mietusia
» Crerwone Wierchy, Doling Miewugia, Tatras.
263 m (-241; *232).

9, Srudnia w Kazalnicy
- Crerwane Wierchy, Doling Miewsia, Tarras.
215 m (=195, + i6)

I, Jaskinda Zimima
Crerwone Wisrchy, Doling
Komcialisha, Tavras |76 m (16 + 160)

SOy caves Ih my country are srmted ourside
the above regions. For example, Krysrmlows Groty
(Crigtal Caverns) in Wieliczks mine, south of Krakow.
These caves are developed in Miocene rock st They
werg discovered during minmg,

My favourite karstic area in Poland i the
Western Tatra Mountain It is one part of the Tacras
(785 kmi, in Poland ooly 175 km!} and the only one
winich presents typical alpine rature in my country. The
limestones and dolomites of Triassic, |orassic and
Creniceous age bulld mainty the Western part of the
Tatra range. This area i anly 50 km? wide and house
practically all the longest and deepest caver in
Poland. More than 650 caves are registered here and the
ol kengeh of these exceads 100 km

Bl-Ouat Cuacs (1 1) | 9971998
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The highest cave entrance i situated
2112 m above sex level, the entance o the Wielka
Litworowa Cave in Czerwone Wierchy (the Red Peala).
This cave together with Jatkinin Wielka Sniern jaskonia
Mad Kotlinami and jaskinga jasny Awen give the langest
cave system in Poland The linking of this was the most
spectacular moment for Polish cving in previows years.
Mearty all caving clubs in the country are working nside
this systerm, most persistantdy by cavers fram Wiroclw.

Anocther important discovery for us was the
finkng by <lub frem Nowy Sacz, led by Anka Antklewicz,
of jaskinia Mad Dachem with Prasia Studnia Cave in
1991, 1 1996 Wikror Bolek set up the Polish record of
depth diving — 50 m in a sump situated at the bottom of
the Ciasne Kominy series in jasking Misweia, | might
seem cold iy my writing bug | am trying 2 explain &
complicated thing, All Taeras caves are gituared n the
Tatrzanski Mational Park and caving activities are
stricely limited by the authorities. To visit other caves
wi fieed spacial parmissions every time. Somea caves can
be explored o winter only [(beciuze in the summer
there is too much water inside ). Many Tatras caves are
reslly technically difficulc We bave encourmered a faw
problems which would siow ouwr work _

Tatras caves are poor in "dripstones”, but on
the other hand, we find Beautiful forms of passages and
éalars. af rock inslde In winter nearby the cave
entrance, you can admire wonderful ice-formations. We
fave 3 few small caves with ice inside all the yaar round,
ton, And i you want to train, vertical eaving or cave
climbing the Tatras caves are the best!

| l&we those caves. | can find in every one some-
thing perfect. Szczefing Chocholowska cave, for example
i not a big one (1320m long) and technically very easy,
but there are bezutiful mondmiich formations-"Lopaty”
mgide. They look like fms and they obliguely hang
Cutside they are brown and inside snowy white. The
longest one is more like 40 om long, about 150 cm wide
and 1-3 cm thick

Magursika cave houses thousands of Ursus
spelous bones.

Jaskinia WWysoka — Za Seedmioma Progami is
pne of the bigeest and most beautihd caves in Poland
Insido char system, you can find all what you need 1o test
your paychical and physical cavers condition. | like this
moment when | kave to raverse "Koloseum” inside this
cave and | have morg kg 100 m space under my poop!
Really lek!

Mintusia cave can be visted m winter only since
it helds huge amommts of water in the other seasons. [t
iz my favourite cave in Poland, Pretty meanders, beauti-
ful picches, sometmes really narrow places or famastic
high corridors, water siphons. ..

Almost every caver from Poland soars with cae-
Ing on the Krakow-Wielun Upland. This s the larpest
larst region in Poland. We know more than 1500 caves
there and they occupy the ares of 1500 kmi Caves are
maostly horizontaily developed. The longest cave of this
ared i Jagkinia Wierna, abour 1020 km long, the despest
is Jaskinia Studnisko ~ 83 m.

My favourite cave i this last one. It iz amall but
beautiful. Teo wish Studniske you need a rope and rope
equipmant, becatise the entrance iz a wonderful 28 m
deep, “free” pitch. Inside the cave you can find a lot of bat
bones (breccia) and nice  ecaleee oand  sand
formations.

The Krakow —Wielun Upland’s caves are moit-
iy developed in Upper Jurassic mestones. A few caves
are lormed in Lower Carboniferous limestones and
Middie Triassic limestanes and dolomites.

I you want ta visit caves on the Krakew-YWielun
Ugland you need special permissions. because che
pgreater part of cives gre smeared neide Ohcowiki
Matronal Park and |urassic Landscapo Park

The Swicpobkrrysiie Mouncins  are  oan
interesting massf from a geslogical point of view. It i a
very old massif, badly destroyed by srosion, The base
consisty of Paleozoic rodk and some Mesozoic rock. We
know about |40 caves |ocated here They are mostdy
grrall caves, only a few are longer than 100 m. The
biggest one is system Chelosiowa jama - jJawarmnicka
Cave. This cave i 3650 m lang and now takes the minch
place on the list of the lonpest Polish caves. This system
developed in Devonian Armespons.

¥ have anly onn of nen carbomate karst area
— Miecka Miedzianibs (The Mida river basin), There are
30 caves, the torl length of passages is 900 m. They
developed in Miocene gypsum, The longest is Jaskinm
Skarocicka, about |90 m.

CavErs iM PoLAND

| am one of about 800 cavérs In Poland. We
hawe I3 caving clubs. These clubs are united in the Polski
Twiazek Alpintermu (Palish Mauntminesning Associztion —
FZA}, member of the ULAA and the UIS. Membership of
u cave elub i Poland gves you a way of being sisociated
with tho caving community  If you want to be an active
caver you have 1o be over |8 years old and be in good
health, Mow you fan finish 3 civing training <ourse. Yve
undergo pracucal and theoretical training. YWe learn the
echniques ol vertical caving: the safety rulés In
mountains during winter and summer, basic. climbing
shllls  and general knowledge In  geclogy, caves
microclimate.. Rora  and  fuma.  ropography,



cartography- and firse aid, After finishing the course
every person whi passes the esam recelves the caving
licenca.

Polish cavers axplore m Poland and in foreign
countrigs. such as Austriz, lealy, Sloverds, Spain and
Turkey with really good results. For example after more
than  twenty years exploradon W system
Lamprechtsofen (Austrial, in 1995 Poles reached
15332m. This put Lamprechtsofen second place in the
deepest caves in the world, In 1994, Spelecciub "Bobry”
Lagan anplored P-35 Bielkogelhoehie to 1011 m depth
It gave the second Polish minua chousand in the
Tennangebirge in Austria

Unlartunately. due to financial and organiz-
vonal difficulties seidom do we go outside Europe. But
in 1994 Tomaz K. Pryjma led one expedition o
Mexico, Members of this expadition dizscovered some
waves in the Sierra Juarer Oest masslf, Good contact
with Vietham cavers had Speieoclub "Bobry™ Zagan. Thix
group discovered some caves m Kim Bai, a lkarsz area
siruated west of Hanol, Cao Bang — north of Lang Son
and Car Ba lsland, 1n 1989, 1992, 199% and 1996, In 1998
they plan their next expedition to Car Ba lsland We
also participate in meernational events, such as | joined
the exploration of Lechuguilly Cave and five cavers from
Liniversity of Poznan wook part in an expedition lad by

Stam—Erik  Lauritzen  which explored the  larst
massifs of the northern Norway.

Palish cavors found 2 new kind of cave sporc
cave cimbing. First ime in. 1968 a group led by Bernard
Uchmanskl cimbed out of Wielka Sniezna cave (-585
mj, then the deepest in Poland, In |992 four men from
Warsaw: Marcin Francuz, Krzysroof Guzek, Tom K
Prvjma and Scefan Stefansld did in Sniezra Studnis cave
{-680m) a new Polish record in cave climbing,

Marcin Froncuz wrote: " . Sniezna Studnia
cave: consbss  of four big shafc (the deepest
“Wazolmmrzy shaft” s 200 m deep) and many share
pitches. The climbing lasted 218 howrs. The most diffi-
cult part was encountered in the “Wazeliniarzy shaft™
(A2 artificial elimbing and ¥+ free climbing). 38 baoln
wiore used. In the entrance shaft. the ice was 70 degress
yeeep and the team had to wse ice climbing
equipment. ...

There are only a lew basic mformanoen abour
Polish cavery and Polish cves. It is not easy 1o write
abour them because Poland has a long tradition of cave
exploration and study, and Polish cave clubs unice all
peopie who are interested in caving. Every person can
find samething special for himself, Pure recreation, ver-
tical caving, cave climbing and diving, photagraply, study
af geology, mineralogy, chiropterclogy, etc. All Polish
eavers think that it all comes dewn to living your cave
dreams!

-
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Tha twenty longest and deepust caves of Germany -
DEEPEST CAVES

Gebormnagischacht &9 m
Adfroiasar 50 m
Latichaneayean S¥Hm
Zirbeneckichiimper S5BS m
Hachklschache 581 m
Fargrabenhoghio 446 m
Saizgrabenhcohie 3 m
Wilpadon 395 m
Kippdueheizchach 86 m
Elsblzeier 38l m
Mickerioch BB m
Bammalschache MHEm
Hemilezh 290 m
Siebanhoshis Tl m
Sesarn Tues 270 m
ZwoeH-Elif 270 m
Canyon-Polypan-Sysmm 260 m
Rausehloogluiucht 260 m
ScheBenberyer Eishoshis 260 m
Ligicanyon BT m
LONGESET CAVES

Salrprabenoehle 2012 m
Fuciulakryrined TE14 m
Artshoshie BETD m
Wildpalfan SO0 m
Kluzerthoehia 5443 m
Wulfbachquulhsahle [+) L40:m
Eizerjstosnttcian 5000 m
BT Hoahle 4803 m
Mordioch 4320 m
Oberel Unters Hardchoshio 013 m
Hellgnibecker Hoclike Wsm
Falkanstciner Hoohle [*) 3BS3m
Husttenbliesgrchach: 3800 ™
Bunkir-Eps-Syriem 3400 ™
Howlfech 3330 m
Wirnmelburger Sehioten 838 m
Frickewhoahle ZB14 m
Harbathabyrinth-Advanrshoahls TT5m
Zirbeneckschlnger 2673 m
Perickonhoshleripstem 2600 m
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CAVING IHN GERMANY

Germany haz sltogether about BO0D caves, 50
show-caves and 2600 cavers whicli are members of B85
caving cluln or direct mombers of the German Caving
Association

impartant caving or karstic areas are: n the
north, Saverland and Harz. in south-past, Frasnkische
Schweiz: in south-west, Schwasbische Alb; and in the
south, Alpen. Most of thie above named caves are not
discovered o thelr end. That mezans the lengths and
depths are still changing,

In the past. German expeditions lesd o Austria,
India, Cambodn. Tanznda, Turkey,... o nama a fow,

Heven show-caves gre situared in the Swablan
Alb, Odher than these caves are the well-known
Falkensteiner Hoehle and Blautopf which are o
show.cave. Both of them are not fully discoveredd
Blautopf is @ spring-cave (underwater cave) where onky
jochen Hazenmayer was permitied to dive up o 996,
{Hasonmayer amtonded the congress i Switzeriand
(1997) snd spoke about diving with his sebmaring)
Falkonstoiner Hoehle is 3 warer cave with ac least 29
siphons — the longese reaches 40m and the degpeit -
ibmu Lp to now 3853m (3 siphons) are mapped and
about 1500m more are unmapped.

GeapHAN CAVES:
| FPALRENSTEINMER HOFHLE

Falkensteinor Hoehle it a non-labyrintical cave
The mapped |engeh 5 3853m. Afcer |00 m from the
entrance, the water flows underground, At 400m from
the entrance there s the first siphon A temporary
siphon, The normal water-table s 10cm berneath the
roaf. At | 100 m from the entrance. you have to climb up
over muddy rocks and walls, then another | 000m further
follow the second and third sphons respectively, 4 m
long and im deep and | m long and Im deep. Over the
next S0m you only have becween 10 em and 20 em alr,
This passage closes in strong rain. At 2750m, there iz a
breakdown you have o crowl through. At 3400m, you
reach the fourth and fifth siphons. Now nearly every
second weckend rake place diving trips behind the fourth

siphen.



Jens Roemer

{ARGE} Howie & Kasst Graneseiirrres BV

First ome Falkensteiner Hoehle was mentianed
In IE*" century while people were digging for ressures
and ore {both are from a geological poine of view mmpos-
sible), These activitios have iefy thetr marks on the firsc
400 m. In 1776. one of the diggers died m the cave, But
this wias not a caving accident — it was a suicide. But the
remains were burled inside the cave, In 1864, began the
first geclogical and bictogical exploration of the cave 1o
the first siphon which was considered at this irme 3 real
siphon and the end of the cave, From 1871 wo |874, the
cave was for the firse time mapped to the siphon. o
1904 and later in 1931, people tried to dive through the
siphom with 2 long air-nibe. But the arcempis urned out
to be unsuccassful In 1953, a group of esvers digged in
brook-bed to sink the warer-table. This was the first

success and in 1958 this growp reached passages 2000m
away from the entrance where 3 next siphon awaltad
them, One year bter, they dived through the second and
thire siphons and came to & breakdown 2750 m away
from the emtrance. k took another 20 years to apen this
breakdown and go further on.

In the meantime, cavers surveyed the cave by
theodolite. After long bivouacs inside the cave and years

elub in 1977 came through
this  bresk-down and
reached after another 700
m the fourth siphon. Only
a short &me bter fochen
Hatenmayer was  diving

of digging, members of our

through at least 26 siphons. But he turmed back on an
underwater breakdown, Unfortunarely he still hasn'
published the measurements of thois passages.

Falkensteimer Hoehie i 2 cave in the “Weissjura
delea” rock formaton, | am not a geclogist and so | can-
not tefl you the English name of this limestone layer, The
temperature of that cave b 9 degroe celslus all year
round. Something faneastc i, that inside the cave (Le in
the ‘water) there i3 livmg a kind ol crsb (nephargus
puteanus). Other animals live also inside the cave ar near
the entrance; several kinds of bats. spiders {mets menar-
di, porrhomma rosenhaueri) or snaile (bythicspewm
quensted, litworinelia acuca),

Beziuze of the underpround  broak.
Falkersteiner Hoehle is dangerous when there is stong
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rain or in spring tme.
The water-table - can
rise op to dm above
the normal  wacer-
leval, 5o the cave hai
seen few accedents,
two ol which were
rather b& ||'|‘ I?E‘I.
four  studeonts  were
stuchk inzide the cave
for about four
days, m=nd in 1995 a
DWO-MRanN-group was
imprisoned 1350 m
away froam tha
BFTFECE.

Falkensteiner
Haoehla I still
wery Interesting slinoe
nobody knows whers —
it beads w ! Maybe 28
there & @ 3econd
entrance on the spposite side of that karstic plateau?
Surely not in the tame layer of this iimestone formation.

Mearby ir another ave: Elsachbroaller. It is a
muddy hobe! That cave is only 200 m away. But in the
past, both caves seemed to be somehdw conmected and
described 03 2 big old sytem

2 SOMTHEIMER SCHACHT

Sontheimer Schacht {phch) s 3 cave where ur
club topether with another club {Hoshlenveran
Sontheimjare digging. Now it is the tenth year wa are
daing thit, YWe oy to get deeper and find the entrance
m the big "Blausystem”, This ks suppotedly 4 big cave-
systerm, Ios spring is called Blauropd {blue-por because of
the blike color) in Blavbeuren

The Blauropl is an underwarer cave mostly
explored by jochen Hasenmayer Up to 1986, he
discovered |250m of underwater twnnels. The biggest
succoss of this diving-trip was the discovering of & hall
{filled with mir), 125 m long, 25m wide and 30m high. At
this ome, it was the biggest room wnderground m
Germany. Unforonmarely, Hasenmayer had a diving
accident m 1989 and cannot dive anymore. Between
1986 and 1996 nobody else was allowed to dive in

Blautopf because of
the danger of diing
and twa fatal
acChients.

Iy 1995 he finished
the development of his
submarine to further dis-
cover the Bhusopl His
theory 1, that there has
to be a huge undergound
system older then other
£aves in the Swabian Alb
ut bease 25 million years
old. Experiments by
colouring: the  water
showed  that  Slaomtapf
takes water from a
disance of 25km and 2
surface [plain) of 160
square  kilometres. The
wodurme af water which (s
coming out of Blauoopl
changes. berseen 190
litres and 33000 litres
a0 per second Thar fact

and the narrow under-
WaLer CaVE-BNITInNCe
explanes the danger of the cave

Sonthemmer Schacht is located i the area from
which Blautopl takes the water. That pit is only Fkm
away, near the village Sontheim:

Diusring the le-timi-age when the ghcler came
from the north, most of the picches were fitled with mud
and clay, 501t could happen in Sontheimer Schacht In
899, 2 breakdown occurred there and 2 3 Im dsep piuch
appeared, Few years later, farmvers filled up the piech
with weaste, ttones and soll. Ar the beginning, the plich
was [Bm desp. Today it reaches 43m deep with a plain
ground 5 by 2.5m. But rili this dme ne end can be found.
Diigging wiorks shall condist now of remaving first of all 5
ta 10 cubic mud by winch, All together we digged out
approximarely 250 s 300 cuble merres of clay and
stones



¥while digging we found for the first ume in

1990 bones of 4 few ten thousand vears ald. Thess were

bones of cave-bears (ursus spebaut). horses, bisans and

‘riinoceros. In 10 kg of clay we had & g of bones. That is
very pure. Mow we try to check samples of sediments
to separate the clay from bones. snall-houses or Inpects
1o prove where the clay was coming from (from the sur.
rounding figlds or from the soil of the ico-time-ages). An

analysis on polien ks first of 3l too expensive snd sacond
too difficult, because of the number of layers of clay in

the samples.

I ScHWABENSCHACHT

Schwabenschach (Swabmn piech) 18 sipoared in
tha mountaing "Totes Geldrge” [death mountaimi) in
Augerte Thar is approximazely 70 km south-east of

“Saktburg. The cave iself s within the massive called
“hchwarzmooskogel”, Anothar cave there well known
from pictures (&8 Schwartmooskopeleishoshls — 3 cave
with fameous ice-formaricns (sea Spelec Projects and so
o).

Schwabenschacht is an alpine cave. fts entrance
is A 1665m above see-level, The real research woork and
exploration began & years ago. Before onty 1500m in
langth were known, now Schwabenschacht has 6600m
s length and = 31 1min depth

) it houses a lor of pitches too, The deepest one
b BOm direct. This cave 5 characterized by numerous
tlopos, ramps and canyoht, not te mention the ice and
snow at | 00m with dripstone decoranicons

fn 1997, we found a connection 1o 2 $econd
nearby cave = Stallerweghoehie, Through the years it
was ooly 3 question of time to find such a connecting
passage. The connected cave was explored in tho eight-
bes by cavers from Cambridge University Caving Club,
But they only surveyed the main passages. YWhen they
wery exploring. they only lodked for pitches o get a
CRCper Cave.

Stellerweghoehle had & mapped length of
900, But that cave B again connected to other caves,
Schnellzughoehle (3500m), Lasrchenschacht (|800m)
and - Schwarzmooskogeleishoshle (2000m), Bur not
every of these connections is surveyed and mapped.
These caves are not discovered and surveyed o
thadr end.

So for example n 1997, we surveyed and
resurveyed in Stellerweghoehle more than 3000 m
Hencs, it seems that every of the above |isted caves has
a potential from ac leaxt 1000 m more. If you count now
1l the length together you will ger a cave-system with
nearly 25 -km in length. The deepest of these cvies 3
Schnelizughoehle with <970 m in deprh. Bur the highest
antranca 1% ong of Schwarrmooskopelelshoshle 5o the
whaoie system gews a depth of <1015 m.

e e
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Bur thar is not all. The Cambrdge cavers
(CUCC) sre at the moment exploting 2 cave called
Kaminchenhoshte in the same ares too, The length af
Kaninchenhoehle s wp to pow 25 km.  And
Kaninchenhoohle- is  only 00  away  from
Schwarmmooskogeleithashle Thar means that it could
be another connection adding up the woml length of
these caves 1o reach 50 km

But first of all in Schwabenschacht we have a lot
of open passages! o explore, survey and map. Besides,
together with CUCC, we are going to survey and map
the connections between zll the above caves and hiter
on look for further passages. So thiy I3 & work for the
Rext Ten years, | think .

-

REFERENCES

-"Pian Falikl Kopleren®

{Eriuchernio Falkonisines Heehis Limschlaganes nincen)
-*Plan Santhelrmer Hoshle Kopleren'

{Jahrmshale 1996 Seleen |4, 151

(hahrashafy |99 Sein 41§

<Bllder von Falkl®

[Farpang, Sarggang. Hpboi)

<'Hild von Blawtopl

(Togd, Tauchar, Hasanmeses UBoor)

“Alkder vom Schwabenschacht®

(Einsrieg. Schactaprol, Ausser,. Flvior Saohceiie)

=*Bild womn Sonthnimer Schachr®
(Pumpaiy, Gomi mie Basm)

SArtikel ueber Belglen in Deutech mit Bildarn!®
Artikel ueber Lechaguiils in Deutich mic Bildesn?”
~Arthcle Schwabenichiacht in Dwatich inlt Bldarn?
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MNous svons dans B mesure du possible
atcordd sudience dans natre revie 3 toute mandoss-
thon concemant les ars en spdléologie. MNous avions
méme proposé dans le n*4, /989 du Al Ouat'Ouate de
Prommouyoir sous led auspices de 'UIS & Moccasion du Xe
Congres international de spéléologis {Hongrm) et par
touscription. la publication d'un ouvrage reproduisant
toutes les graviures, aguarelles et paimtures, exposées au
musite Kiscell 3 Budapest

Rappelons que cetre exposition groupale 78 mbleaus
de 2& artistes de nationalitd hongroise dant certains (ceux de
Joszsef Fisher) remontaient & Fan 1800, Mous avions par |
méme occasion regretté l'abrence de films ou de projections
de dispos 3 b hauteur de cette mandfestation; Le Xia Congrés
International de Spéléolopse ve daroulant quatre ans plus erd
i Beijin devait nous réserver une bion plus grande décoptan

A Toccasion du Xlle Congrés intermational de
Spalécloge qui s'est dérowld en Suisse en 1997, les
GFEANIATEUrs n'ont pas lésiné sur Maspect ingolite o marginal
que représente [apport pictural & |a spéléclogie

Clest oy “Musée des  Beaix-Ars” de s
Chaux-de-Fonds, qu'il nous 2 été donné de voir une
rétraspective appelie | La grote dang 'trr suisse du XVile au
KXo siecls

Un catalogue a doé mis b la duposivon des visitours,
qui en sus de répliques de quelques gravures méritant une
melllsure qualié  d&  reproduction, inchmir textes et
bibliographie riches et pleins dinfermations
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Mows ne pousons passer sous silence cotte
manifesration qu inauguraic brilamment un congrés de
fin de sidcle et de millénaire et qul fera mnd doute date
dang les annales de ks spéléclope mandiale

Il nous a éoé donne de visualiver de nombrews
films, vidéos, dizpos, diaparamas, dont les auteurs, wou
pays confondus, se partagealent la "Salle do Mussque” et
le “Thedtre”. Signalons que pour sccéder b ces liewx, i
nous ek donng dadmirer dans le hall dentrde et dans
le poulolr séparant bes deux dalles, de nombreuses
photos et affiches dont certaines dtalent spectaculaires.

Amateurs &t prolessionnels firent malle comble.
Cest dire e pand intéréf gue pout suscioer |3
visualnation extra muros dun thime spéléslogique
permettant sans effort dadmirer des  mervellles
souterrained auxquelles on ne pourTa PEMalE avoir JCoés
{par exemiples "Lechuguilla LISA™ du suisse, Sura Ballman)

d'exploration au Gouffre Berger Premier 1000 (France
1977} et de ba brochure "Rividre tani Etoiles” (1953L
Pour dautres elles viennent de nos archives dont le
faire-pary distribud & l'ocoasion de la projection du Km
‘Rivitre sans Efoiles’ en présence de quelgues membres
de lequipe du Berger, verun  cette épogque et sur |invi.
mtion des spéléclogues libanais, décocuvrir les beautés
souterraies du Litian

Enfin et pour clore ce chapitre consacré & l'art
un 3péléclogie, now reprodulions les déux conférances
donnges ail mois de juiller 1996 4 1a “Hungarian

La Chaux-de Fonds (Suisse)

—DuéaylOaoae (297

or  véalaer |l passion, @ padence, les
confraintes de toutes soroes auxquelles leurs autours
ont dii 3¢ plier pour armiver & laurs fing

La place manque i pour une analyse
exhaustive de co qul nous 4 été donné & volr et &
Apprecier

Une éxception sera faieé pour |e diaporams de
Guy YVentoulllae et Daniel Chailoux gui 3 pour titre
"Histoire &t Hpendes du Gouffre Berger.” Mous profi-
tons de loccasion pour les remarcier de nowus avolr par-
mid dé reprodure 6 méme & texte mpégral de cane
extraordinaire aventure que fut en 1956 celle de franchir
pour la premidre (ois le cap des - 1000 métres. Les doc-
umaents darchives gul lllusirent cet dvénoment restent
un witritable témoignage au service du sowuvenir

Mous svons pris la [bertd dillustrer be texoe par
ey documens gui sont en noore possessikon. Cartaing
sonk - axtraits du livre de Georges Mary "20 anms

Speleclogical Society"(Josvafé Hongrie) sur la dhéme
"Caves In the Arts”, par notre ami David Brwan, bien
connu pour |'intérée soutenu qu'll manifests 4 'égard de
tour ¢e qui implique ks spéléclogie et ta karstologie dans
le domaine du cinérma, de I musique et de |3 philatélie

Ce document unigue, contient en plus d'ang
présentation gualitanve, des références bibliographigues
gt une chronologie incluant ttres de films et dates dont
la plus ancienne remoneersit § 1896 (A &3 cave pzar
Lisbon): et pour la musigue une recherche auss
minutiéuse, comportnt tires de disqued, et trred de
miusique de film

Mous remarcions Daved  Brisen, pour
lautorisagon quli mous 3 permis de  publier wes
recherches ainsl que pour Neonographia qu'll a bien vaulu
mEtire o hotre disposition

SaHi Kankani

Al-Duat Cemre |11) E597-1958
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L'"ART IH SFELEGLOGIE

David N. Brison

Filming in the totoly dark smvironment of coves has
aiwoys constituted one of the ufumare chalenges for a
ermermatographer, wha mot anly requires o continiou saurce
of Oipht but olso an extremely ntense light copable,
especially with the siow film ennalsions in the early decades,
of correctly expozing eoch frame o it & wound by hand
through the camerg gote ot |6 fromes per second

Follawing closely the evolution of cinema Rgfiting
techniguees i coves, this beef histary will trace the princrpol
films: and snme of the mingr flims that péioneered the field
ground ohe word fromn the inibel yeors ot the fwrn of the
century right up ta | 940, Thess filns range from short cave
jcenes In feature fength fiction mowies, 0 newsress, 1o
docurnentary films entirely devoted o cove sxplorotion o
cove studiss

The sarfiet sbemfits wese dmided
to st e coves and cove
endronces Bt in 1914 the. first
successfidl cove-ntEnDr Semns were
fifmed i Bermuda  for @ fotonal
feetwre, For  mony  lew-bundged
produciions mognesim flanes were
the only relioble, refatvely cheap Eght source, vt when
higher bodgets bermiied, trucked slectie generdiar hecame
avimilabie and heavy electric cabiles coild be laid i show coves,
thus providing better solutions fo the fwoblers of Siffcient
lighting m. g remaote ohd hastife locobor.

A compiete chronokogy of ol koown cove fims
produced between 894 and [940 hos been appended here
For those minor o poarly documented films which were nar
mensioned im the body of the text, bibllagraphic solroes urve
Been supblicd




A PrRELIMINARY HisTORY
OF CAYE CINEMATOGRAPHY
PrioR To 1940

Even today the cave environment remains one
of tha moat hostile sites imaginable for making a film
Given the humidity, mud, dust, running water, not to
menthcn the mosr difficuly problem . of all, the toml
absance of light, a cave represented an even more hor-
rendous challenge for the ploneer cinematopraphers
working in the first decades of this century. The slow
filmy emulsions required not only 3 continuous source of
Wght but alto an extremely intense light capable of car-
rectly exposing each frame as it was wound by hand
through the cameors gate at 2 speed hovering around 16
frames per second,

Placing primary emphasis on the evolution of
the different cmema lighting techniques used In caves,
from the early years after thie turn of the cave cine-
midtography throughout the world, these films range

from: cave stenex |n feature-dength ficton movies, o
newsreel clips. to short documentary fima entiroly
devoted o eave éxploraton or cave studies

The first attempts were lmited 1o scenes n the
enorance. of sea caves or other caves that were brighdy
lie by sunlight. As aarky as 1896, four vears afeer Edison's
inventon of the Kinetojcope viewer, the British
distributor. Robert William Paul, sent & phatographer,
Harry Shorc o film subject matter In 3pain and
Portigil, In this seres of [4 films. ane was called, "4 S
Cave Mear Lisbon®. an B0-foot fim with a running time
of one to two minutes: (Howes, [989), It showed "the
mteripr of 2 great cave, looking over the ocean. Big
wives break mto the mouth of the cave and rush
toward the ipecmator” (Anon, |903)

Mow the cave that fits this description perfect.
Iy Is the Boca do Inferno (Mouth of Hell), locatod 20
Kilometers west of Lisbon. It is a renmant of a huge col-
fapsed marine cave on 3 heavily karstified lmestone
coast Frequently visited in the 19% Century, the site
consises of & natural bridge where the waves run under

and crash inzide the open bowel of the collapsed snk-
hobe. in the west buttress of the bridge i a |2-meger-
bang split-lovel soluton cave.

Another pioneer flm cameraman, Fille
Mesguich, also started working in 1898, but in Lyon,
France, right st the source, with the Lumiére brothers,
who ware the inventors and oxplodters of the process of
projecring motian pictures (Ritud-Huoner, [985). In
1905 Mesguich was among the first to film under high
altitude alpine conditions when he accompanied a Swiss
rescue team up to the Blumlisalp Glacier near
Kantersteg. From the surface he documented the recov-
ery of threw alpinists who had died by flling into a deep
ice crevasse (Mesguich, 1933} Much as a glacial crevasse
plt closely resombles. cermin fimestone entronce shafs,
this could bo considered the firie cave rescue film

In the LUnited 5tates. as movie productsons
mgved steadily sway from the east coate o the more
smable ciimate of southern Cafifornm, two films were shae
in the eaxily accessible sen caves at La jalla. The first was
the famous: scens of the treasura chest discovery in the

Al-QuatQuarn (1] | 7971998
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enve, for the ariginal version of Alexander Dumag’ clas-
sic, “The Count of Monte CTrmta”, which was directed
by Francis Boggs in. 190% (Anon, 1962). Anather short
film entitled, “Caves of La |olla®, was released m 1911,
bur pothing more could be learned sbout i3 compent
(Cook, 1954),

The first fikm to inchude seenes shot in the dark
pone of & naturel cave was, "MNepune's Daughter, direct-
ed by Herbert Brenon and releated by Universal Filin
Co. on April 25, 1914 (Hanson. [988). Sarring Annette
Kellerman as the mermad daughter of Meprune, this
fantasy beging with Annete swimming through Shark's
Hole marine cave and resmerging insdde the heavily doc-
arated Crystal Cave where she pleads with the Sea
Wiitch (Fig. 1) to wm her inte 3 moral, so she can carry
aut her revenge for the death of her infant mernnaid &ls-
ter. Oither tceres were taken 'of an entire school of
mermuds ssamming in the cave, Mearby Castle Grotts
Cave was uied for the throne room of Neptune [Anon.
1914),

For these pioneering and highly successful
schrevements in cave cinematography the director had
the capable ald of the company's chiel slectrician, joseph
C'Donnell, and their chief cameraman, originally from
Parls, André Barlater (Anon, 1914) Swdio lights were
shipped from Mew York and, with the
co-operation of the smff of the Barmuoda Elaconc Light
Company, lines and cibles were lald Into the caves o
stpply the electric current. Given the normally high
mean temperatures in Bermuda’s caves we may easily
imaging how uncomfortable it must have been for the
nerors and film crew working under the addigonal heat
radiating from che arc lights.

A year later, the Triumgph Fiim Co, prodoced,
"The Wamning", based on a temperance play preaching
the horrors of alcohal, 4 controversial subject at that
time when many Americans waere disturbed by the pas-
sage of a federal prohibivon faw. The script by Julius
Sreger has 3 drunk hushand dreaming that he dies in the
guttor and finds himself amaong alcoholics and demons m
Hides. There he ties tojoin his son passing on the sur-
face but sess himself condumed by fire, whereupon he
wwakes (Hanson, [988)

The scened in Hades were fimed in Mammoch
Cave, Kentucky (Lee, W. [974) where the use ol mag-
peslom tarches for ighting would. thanks o the smoke
given off, obvicasly add to rather than detract from the
destred hellish aimosphere

Far his adapeation of Pierre Benoics novel,
L'Atkntide”, the French director, jacques Paydar. took
his preduction company to Algeria |n 920, Exteriors
were ghot iy the Sohara Desort as far south as

Touggaurt {Maitre, 1921} snd In what appear w be two
different caves. the second one being the Grode
Marveilleuse de Dar-El-Cued, east of Bougie an the
Mediterranezn coast [Birebeat, 1953).

I give firss cave scene, two officers of a French
Army peographic expedition explore a desort cave
where they find strange inscriptions on the walls. Their
Arab guide tikes them to another cave and there, in a
well-decorated chamber, they find more inscriptions on
a drapery formation, Smoke from a fire started at the
antrance, blows Inwo the cave and both officers fall invo &
drugged stupor. Thay are then taken to the subterranean
loar Adanus, ruled by the heardess queen Angines

Once again the smoke generated by the rmagoe-
tluem flares used oo light the Gave interiors was not objec-
gonable. on-the contrary, it served a functicnal purpose
I the long shoats of the smoked-up exve rooms
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Ancther director, Lows Mercanton, mooduced
1 wechndcal innovation In France by being the first (o use
i elgctric ganerator mounted on 3 truck which allowed
him to film on location anpwhere at night (Cumant
1987} and, of coursa, in any caves located clote to roads.
His 1922 filrs, "Phroso”, tells of the voubles of a young
princess who has inherived an island (Anon, [923), Same
of the principal scenes wers filmed in the Grotes de
Baine Cézaire In the Miritime Alps (Movaro, nd).

The earliest known cave documentary was made
i 1923 In the Paleolithic art caves of the French Pyréndes
and Languedoc region, Two of the pionoering gianta in
the study of prehistory, Emile Carmiilac and joseph-Louls
Capinn, mke us on 3 tour of the regicnal caves which
ware noted for thelr prehistons paintings and sculptures
{Anon. 1923} This would. no doubt mean the caves of
Miaux, Bédeilhac, Gargas,
Trois Fréres, and che
Tug d Audoubert

A contempo-
rary artiche on the film
mentions the difficulties
the cameraman  had
maniportng  his  edquip-
ment through law crawl-

a limestone pit. the 115-meter-daep Avenc del Bruc m
Catalonla Spain, where one of the locally famous cavers,
Rafael Amat | Carreres, could be seen climbing dawn the
ladder while wafetied by his colleagues on tha surface
(Cardona, 1990

Following the publecation of the sormptooas
photos of Carishad Caverna in fmauary 1924, the
Mational Geographic Socery organized an expeaditon o
the cave Right away, newireel cameramen strted o
arrive from Hollywood, The first was Brockhurst for the
Intmmagional Mews Resl Company. For évery shot he 12t
off pwo o five one-minute fares (Lee, D, [924)

I May, the Willam Fox Motion Piomre Co
sent 4 direccor, Henry Osio, and a veteran cammeraman
joe Augusz, who had worked on several Bill Harr west-
erns. For just one long shot of the Twin Domaes stakag-
rites he used 15 flares, each costing § 4, for 2 woml of §
60 worth of light {Lee, D, 1924), In the years that fol-
fowed from |927 up to 1940 at least |0 more fiims, rang-
ing from shorms, to mavelogues, 1o fietonal film scenes,
would ba made in Carlsbad Coaverns {Howes, 1989)

Up m Camada during the Columbia lce Field

ic Expeadition in the Fall of 1%24. documen-
mry film maker, Byron Harmaon, filmed some scenet in
the entrance of the now-celebrated Casdeguard Cave
{Freeman, 1925), A distingusshed photographer of the
Canadian Rockies, Harman had many of his photon pub-
fished on postcards in the first decade of the camury.
This 1924 pack-troin shoot was 1o be his last (Foch,
|989),

More cave nowsreels were shot by bath Pathe
and International Mews in January and again in May of
1925, this time on dwe east coast, ax Endless Caverns.
Virginia. on the respective occasions of the caving expe-
ditions by members of the Explorers Clubx and the
American Museum of Mawral Hatory (Larimore. et al,
1947),
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That same year i
on Detober 16, a Pathd
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Many unsuccessful acemprs had been made o
fitrm in the Cango Caves in South Africa a3 eary a3 1913
right up to February 1925 (Craven, 1985), when, finally,
Mr. Noble of the African Filma Production Ltd, managed
o take some test foomge utmng six big magnesiom
flares (Anan, 1925). Later on that year, a documentary
was made of the Prince of Wales” tour in South Africa by
the same producton company with [oaeph Albrecht
running camers and i iocluded 3 segment showing the
prince’s visit to Canga Caves (Anon, |960), but it is not
known if @ny cave nberiors were taken, Much later. in
1933, long afeer electrification, | Albrecht, described as
"the father of the South African film production indus-
my” (Gutsche, 1971) made another Cango caves film
(Anon, [933)

For the United Srates. the first cave documen-
tary, “In the Callary of the world”, was filmed in several
eastern caves around the mid-| 920s by the famous cave
photographer, Russell Trall Neville from Kewanes,
linois {Fig. 2). The firse part consisis of short scenes
{intercut swith captions) taken in two Indiana caves and
11 Kentucky caves. including VWyandotre. Mammath, and
Colotzal Caver. The second half documenss the July
1927 expedition to Ofd Sairs Cave in Kentucky, which
included |1 cavers and Insted for almost 52 hours: Many
of the shots, it with 30-second flares, show people
milling around the cave, negotiating breakdown, or
examining  prehistoric Woodlind  amifaces  (Brizon,
19704

Cwwn gl
Scuaiind
Flagaatrr g =ve

RUSSELL TRALL NEVILLE
THE CAVE MAN

FIC=EAY =i

Inthe Cellars of the World

[ S T T T
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Meville uied 3 DeVry spring-driven 35mm cam-
era always mounted on 3 wipod Most of his zcenes are
static wide shots, where people. primarily his daoghter
julia. or his sister Hazel. and frequently himsell. amble in
and out al the frame.

Already familiar with Carishad Caverns, Neville
recurned in July | %1% oo film several interiors of the spoc-
tacular formation rooms and alvo the bat flight (Nymeyer
& Halfidsy, 1991). This Carisbad segment, which he
splived into the middle of his film, "In the Cellary of the
Warld™, had s different look than the earbier sagments
The lighting was mare evenly dispersed mdicating thar he
was using flood lghts powered by the cavie's Rull lighting
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system which had been mstalled in 1928 Boule, 1992).
There are alta more follow pan shats than i his prev-
ous work and, furthermore, this is the oaly segment
withoirt captions. |t is probable that the 30-mimme film
wie have today i 3 second re-edited version of the orig-
inal 1927 fitrmy an easeern U, 5. caves

The earlicst known Crachosiovaldan cave doc-
umentary, enotled “Demancvskd Jeskyne”, was pro-
duced by Blekea Journal in Pragus and directed by C |,
Brichta, wath camera work by V. Vich (Argus, 1929).
Frincipally concerned with exploration in the Svobody
Cave section of the Deminovd System, it includes shots
of & caver descending & rope ladder, two cavers roped
together a3 they negotiate the Lucanka stream, and ane
doing a hasty rappel.

When production began In April 1928 (Fig. 3),
a miliary Search-Light Section was enfisted to help
transport the [ghting equipment and the heavy 25
meter lengths of cable, In three days they laid a com-
bined |ength of threa kilometers of cable over rugeed

de SAINT CEZATRE (A -3,

terrain, waterfalls, shafts. and low crawlways, Four gen-
eraters supplied | 10 valts of direct current, but the lass
of tentlon due to the long cable runs wat o great thas
one generator could hardly supply a single arc light. 5o
the dynamos were hooked up in parallel links, doubling
the current. and allowing the use of four arc lighos ac
once, Due to the water and high humidity, rigid safery
precautions were inforeed to protect the lighting crew
fram the very real dangers of elecrrocution (Argus.
1929},
The French photographer and cinematographer
Joseph Mandement, working with the celebraved prehis-
tarian Abbe Henrl Breull, put togeth-
er & film on the caves of Arigge in
southern France berween 1925 and
1928 (Mandement, 1948). His fitm
33 principally on the Pafeolithie are caves
of Maux, Bédeilhac Mas Az, and
the Tuc d'Audoubert, also included
the formation cave of Lombrives
[Mandement, nd) and the discovery of
the Carmillac Room In the Groite de
Miaux where more prehistoric paint-
ingy were found (Forbin, 1925), This
film bears o cortain resemblance to
the 1923 Paleolithic cave art film men-
tloned above and it is altogether pos.
sible that it is just an amplified version
of the former fitm,

Back in Carisbad Caverns. the
final scenes of 2 Botional feawre film
The Medicine Man", were shot n
June 192% using studio flood lighs,
with the flanted local cave photopra-
pher Ray V. Davis, acting as technical
adviior. One of the cave scenes
shows the villain going crazy and dying
with his ill-gotten (reasure (Mymeyer,
1978), Howaver, the huge popularicy
of sound movies In late 1927, almiost
two years previoutly, could be the
reason why this silent filmy ran s
financial difficulties and was probably
never released, for no reviews or
other traces of It could be found in
the fibm history korature,
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Meanwhilé, the British came aut with theit firse
cave shore, filmed in the show caves at Cheddar [Anon.
1960), presurmbly Gough's Mew Cave and Cox's Cave,
which had electric lighting installed respectively m |89
and in 1913 (Irwin, 1987)

In the firit decade of the sound e, when
Hollywood productons left swdic cave sers and went
out on lecation to flm m natural caves with the heavy
cumbersome sound cameras, they chose easily accessi-
ble cave entrances [ust as they had done i the earty
wears of silent film.

For the |930 western “Billy the Kid", directed
by King Vidor, they set up in the sandstone entance
room of Kit Carsons Cave near Gallup, New Mexico,
There, wo get the long shots looking out of the cave int
the sunlit desery, they had o compensate by throwing
strong arc lghts on the outlaw rifleman hidden in the
shadows of the cave In the right-hand portion of the
frame

Again in 1933, this tme for a horrae flm "The
Vampire Bat”, cne of many ficoon films thar gave bars 2
bad pame, some shooting was done in 1 cave in
Beachwood Canyon near Los Angeles (Hanson, [993),
In William Halliday's boalk, Caves of California, Bat Cave
in Ventura County is mentioned as the closest known
cave to Los Anpeles. He says, “many years ago, it was
used a5 3 movie locition, and the phatform built at the
emtrance & wull presere” (Halliday, 1962). His physcal
description appears to fit the conbgurations of the cave
in the rmovie,

The first cave documentary Sound  film,
"Tajemstvi Macochy (The Mystery of Macochal”, came to
us from Crecheslovakin in 1934, Direcved by J. Lachmann
for Herm Productions st Barrandov neir  Prague
{Coufalik, |977), it documents the work of the celebrar-
ed speleciogist. Dr. Karel Absolon. Opening with bried
segments on his cave archaeclogical and paleontological
findings of the Moravian karse, the film is primarly 3 fith.
tul restaging of the major developments in the challeng-
Ing exploration of the upper and lower Punkva Cave
from 1909 up to 1933, when the active river passages,
finally knked to the Macecha Abyss, were opened to the

public

Boars an the cave river mllowed the shooting of
extonded travehng camera thoo for the first time. The
moat dramatic scenes revolve arcund one caver, T. K,
Divisak, whom we see swimming in 3°C water holding
high his Naming torch, and then, whén storm waters
carse the levels 1o nise, we again see him beng rescoed
from an alr pocket where he was trapped. Another
memorable scone shows Disek, equipped with a-diver's
el helmeted and crude air bottles, recresting hid his-
toric 30 meter-deap dive of the fourth lake syphon in
1929, which clearly makes him one of the leading early
pionrars of cave diving,

£n the sound track are twa Credch farrstors
and  several selections of Bedrich Smetana’s music
{Coufalik, 1977). For the finod scene, near-sync sound
wai ingerted to thow 2 caver shouting the alarm.,

Beautifully filmed and edited in a highly profes-
sional manner, this F0-minste film should be conidered
one of the great classics of early cave cmematography,

The first known amatelr steempes ©o film cavers
In action were made by Prol. Edgar K. Tratman, one of
the grand namas in early Mendip caving, Already i 1933
he had shot some Iémm experimental footage in



Goaochurch and Reed's Caverns and other caves i the
Mandip Hills of Somerset. His low budget reduced him
to the Ingenious solution of lighting his cave intericrs
with four Tilly paraffin-vapour lamps (Tratrman, 1935)
in 1937, he gathered up members of the
Unvarsity of Bristol Speleclogical Society and the
Vessex Cave Club and set ahout making a film on
Lamb's Leor Cave, showing tho descent and tour of this
wild eave Restricted by the insufficient candle power of
his Tilly lamps he concentrased on filming close ups or
medium shots. But if 3 bong shot was needed, he would
compensate by filming ac half speed (around 16 frames
per second), and instruct his subjects o move
about the cave at half normal speed. Later, when the
film was projected ar the regular speed they would
appear in these long thots to be walking nosmally
(Trazman, 1969). Roughly 2000 feet of usable foctage
was edited down to an | l-minute silent film. with
humarous caprions which has been entertaining British
CAVOrs aver since.

Ar the end of tw decade around 1938 or
1939, a Hungarmn production company made a short
seand filim Im the famous shaw cave Baradis Barlang at
Aggtolok (Székely, 1996).

Thess then, weie the pionesers of cave cirme-
matcgraphy prior to 1940, who showed the way 1o
rrraingain & srabbe, constang light soarce in total darkness
long enough to succeed in bringing back alive the firse
motion pictures of the magnificent mineral and water
creationt in cavas around the world

-~
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1896

A SEA CAVE MEAR LISBON

(United Kingdom-Short)

Directar: Harry Short

Producer: Robert Paul Baca do Inferno - Cascais,
Pertugal

i9as

UN DRAME SUR LES GLACIERS DE LA BLUMLISALP
{France<Shart)

Qir. & Cinemavographer: Félix Mesguich

Producton Co: Fréres Lumiire, Lyon

Glacial crevasse pit In the Blumiizalp Glacher,
Eandersteg, Switzerland (Entrance shots)

isa7

THE COLINT OF MONTE CRISTO (USA-Fiction)
Dir: Frances Boggs

Sunny Jim Cave — La jolla, Callfornia

9l
CAVES OF LA JOLLA (LISA-Short)
e Drawen

1914 - Apr. 25

MEPTUNE'S DAUGHTER (USA-Fiction)
Dir Herbert Brenon

Crystal Cave, Shark’s Hole,

Castle Groteo Cave Bermuda

1215 - Dec. &

THE WaARMING

(Resitied: THE ETERMAL PENALTY)
(USA-Ficton)

Dir: Edmund Lawrence

Mammeoth Cave-Kentucky

(WHITE CAVE-KENTUCKY)

{USA-Test Footage)

{Possibly footage vsed in “The Wiarning™)

Ref: Randalph, Helen | 1924) Mammoth Cave & the
Cave Regions of Kentucky, p. 149

I1921-« June
L'ATLANTIDE
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{(France-Fcton)

Dir: Jacques Feyder
Grooe Merveilleuse de Dar-el-Qued- Bougie. Algeria

1922 « Jan. -

PHROSO

{France-Hethon)

Dir: Louis Mercanton

Grooe de 5S¢ Cérzire, 5t Cézdire, Alpes Marigimes

1923 - Aug
L'ART PREHISTORIQUE

{France-Diocumentary)
Production Cor Compagnie Frangaise du Film
Faleolithic art caves in Languedoc & the Pyrences

Oct. 26

L'AVENC DEL BRUC

(Spam-Mewireal)

Prod. Cao: Pathe

Avenc del Bruc - Begues, Caraloni (Entrance shots)

1924 - Mar, 29

CARLSBAD CAVE

(US4 Mewsreel)

Dir; Brockhurst

Prod; Intermational Mews Resl Ca., Hellywood

1924 - May, |5

CARLSBAD CAVERNS & OTHER MEARBY CAVES
(USA: Newsreel)

Dir; Hanry Oito

Prod: ¥Wilkiam Fox Motion Picture Co,, Hollypwood
Carlshad Caverms, Mokittrick Cave, wte,

Aug, — Oct

COLUMBIA ICE RELD

(Camadal-Documentary)

Dirz Byron harmon

Castlepuard Cave ~ Alberta, Canada (entrance shots)

1925 = Jan,

EMDLESS CAVERNS - FIRST EXPEDITION
(USA-Mews.)

Prod: | Pathé & 2. Intermational Mows
Endless Caverns — Mew Market. Virginia

Feb. 17
CAMNGO CAVES

(Sauth Africa-Test Footige)
Dir. & Cint Noble

May

ENDILESS CAVERNS — SECOND EXPEDITION
(UISa-Pews |

Prod: |, Pathé & 2. internavonal MHews

May-jul-
WITH HIS ROYAL HIGHMESS

THE PRIMCE OF WALES 1N 50UTH AFRICA
(5outh Admca-Diecumentary)

Prod: Alrican Film Prodoctions. johannesborg
Cin: joseph Albrocht

Cango Caves — Oudtshoomn

i926 - fan.
MORGAT ET 5E5 GROTTES

{Beetagne) (France-Shert)

Prod: Pathé (for Pathé-Baby - 9.5mm - No 5568))

Ref Les films de la Cinémathégue Pathé-Baby,

Catalogue L jan. 1926, Pariy, p. 4

1927 -

i THE CELLARS OF THE WORLD

{Firit Version) (LSA-Doc)

Dir. & Cin: Russell T, Meville

Whandotte Caverny Marengo Cavern = Indiam
Colossal Cavern. Mammoth Cave. Dismond Cavern.
Indtan Cave. & old Salts Cave Expedition {jul 1927) -

Kentucky

Oct. 2

CARLSBAD CAVERNS & BAT FLIGHT
(USA-Newsreel)

Prod: Metro-Goldwyn-Flayer

Rof: Howes, C. (198%) To Photograph Darkness, p. 319

E A MARTEL A L'AVEN ARMAND
{France-Mewsreel)

Pred: Gaumont

Aven Armand — Meyrueis, Lozére

Ref Kliebhan, B. 2¥I193 Leter; Mungenberg.

Germany

. 1927

LA CAVERNE DE GLACE DE DACHSTEIN
(Austria-Document,]

Prod; [unknown)

Dachstein-Riesensishohle — Obertraun, Upper Austria
Ref: Leprohon, P. [1944) Le Cinéma et fa Monmgne;

po 5l

1928 - Mar.

CARLSBAD CAVERMS

{USA-Documentary)

Dir: Edward Ferguson

Prod: Wander World Productons

Ref Cardshad Argus, 3 Feb., 10 Feb., 6 Mar., 9 Mar. 1928
Howes, C (|989) op. cit, p. 248, 317

Apr.
DEMANOVSKE |ESKYNE
{Internac, Tide: DEMAMDVA)
{Crechosiovalda-Documentary)
Dir; € | Brichta - - Cin: W, Vich
Demanava Caves — Liptav, Slavakia

May-Oct.
CARLSBAD CAVERNS



(LSA-Mawireal)

prad, |. Memo-Goldwyn-Mayer; . Kinograms:
1. Intarmational Mews Resl Co.

Ref: Howes, C (1989) op. o, p. 319

cn. 1928

L'ART PREHISTORIQUE DANS LES CAVERMES DES
PYREMEES ET DE LA DORDOGHNE
(France-Dotumantary)

Dir. & Prod: Joseph Mandemant & Abbe Henri Brauil
Cinc | Mandemient

Grottes de Moo, Badeilhac, Lombres, Mas d' Axil, eee.

1929 = June

THE MEDICINE MAM

{possible shooting dde: HAUNTED WORLD)
(LISA-Fiction)

Prod: jack Irvin Prodocoons

Carlshad Caverns = Carlibad, New Mexico

I THE CELLARS OF THE WORLD

{Second Yersion)

[LUSA- Documantary)

Dir. & Cin: Russell T. Meville

Carlshad Taverns sagmens added withaut captions

i THE CHEDDAR CAVES
(UK-Documentary)

{Series: Magazine of Goneral Knowledge, n.8)
Prod: Visual Education

Cheddar Cave — Cheddar, Mendip

1930 - Oct.

BILLY THE KID

(LFSA-Figton)

Oir: King Vidor

Kir Carson's Cave -

Gaflup, new Mexico (Entrance shots)

ca. 1930

CARLSBAD CAVE

(USA-Diacurmentary)

Prod: Cine Art Productions Inc., Hollywood

CARLSBAD CANVE
(USA-Dotummentary)
Prod; Ideal Pictures Corp., Checago

WORK OF UNDERGROUND WATER
{LSA-Documentary)

Prod: Pathe

Ref Brown, E (1931} Modon Pictures & Lantern Slides
For Elementary Visunl Educaden, Columbia Liniv., p. 56

1933 - Jan.

THE YAMPIRE BAT

(USA-Fictian)

Dir: Frank Strayer

Cave m Beachwood Canyon noar Los Angeles
{Possibly bat Cave. Ventura Co., Califarnia)

May

CANGO CAVES

(South Afrca-Diocomentary)

Dir. Joseph Albrech

Prod: African Fiim Productons, Johannesburg

GOATCHURCH & REED'S CAVERMNS
{UK-Document)

Dir. & Cin: Edgar K. Tratrman

Also Aveline's Hole, Swildon's Hole, etc

(934 - Occ 28

TAJEMSTVI MACOCHY

Dir: |. Lachmann _

Macocha Abyss, Punkevnl jeskymd, Kateringka Jeskyné

1935 - Aug, 19

THE “LOST JOHM" MUMMY

(LISA-Mewsreal)

Prod: {uninown)

Mammoth Cave, Kentucky

Ref Pend, Alonzo, Joimnal of Spelean History, v. 4, n.l,
Winter 1971, p. 13

Mo, &

GROTTES DE LA BALME

[France-Mewireel)

Prod: Pathé jurnal

Groties de la Balme — La Babme-les-Grotes, lsére
Ref Pathé Journal Fiche 1935- P. . 313-11, Pars

1937 - Sumsner

LAMES LEER CAVE, MENDIP HILLS
(UE-Docummntary)

Diir. & Cinc Edgar K. Tratman

Lamb's Leer Cave — Harperee. Mendip

<. 1938-39
BARADLA BARLANG

(Hungary-Shart)
Prad: (unbnosam)

1939

THE CAVE OF PERIGORD

(UK-Documentary)

Gir: Caroline Bying Lucas

Paleclithic art caves, ete, in the Perigerd. France

Ref: Burrows. Eline 995, The British Cinema Source
Beok, Londan

e 1939

RED-BACKED SALAMAMNDER EGGSE

(USA-Study Foomge)

Dir. & Cin: Charles E Mahr

Mammoth Onyx Cave - Horse cave, Kentucky

Ref Mohr, Charles, | Explore Caves; Namral History,
v, 63, n 4, Apr, 1939, p. 199

Al-OuatOuabe (L1] 1957-19598
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From the classical music of Felix
Mendelssahn's, Fingal's Cave Overure”, m the jazr of
Krigtian Blak's "Concerto Grote”, from Malt to Easter
Istand, musictans have been sufficiently iImpressed by cer-
@in caves to compose music and songs in their honar.
Many of these compositions were published and perhaps
performed in public & fow tmes, but only 46 pieces are
known to have been actually recorded and released on
commercinl dizcs

This discustion will be Umited w0 just those
compositions which were directy mspired by specific,
real cavos. This restriction naorally excludes a very
extentive and important body of recorded music Inspired
by imagmary or fictiticus caves.

Due to limited space It will not be possible to
raview in detail all of these cave-related compoutions
which range through many categories of music including
clastical, concroee, foll, |azz new zge, film muzic, and
rock. However, & complete discagraphy of all known
recorded cave-inspired musical works has o been
sppended here.

Down through the centuries cave explorers.
who have mken the time to stop and listen to the sounds

in a cave, have often been doeply moved to latar write

with emotion shout whar they heard, invariably
comparing these cave sounds to a kind of music. The
rhythmbc water drops of different pitch and intensity,
the whistling air currents, the murmuring streams dis-
tarted in echoing corridors, the bell-lke notes of erys-
talline formations, and the magnificent acoustics of cer-
tain chambers, whether real or Imaginary, have pro-
foundly mfluenced the sanitive natures of certain com-
posers also.

A vast colleczion of musical pleces. inspired by
either nctual existing caves, or imaginary idealized caves,
may be clistified Into many categories of music inclid-
ing classical, contemporary, concréte, foll, jazz, new age.
fitmy, rock, and country, Given the remendous amount
of compositions available, it has been necessary to limit
the music under discussion here 1o only those warks
directly inspired by specific. real caves; and among them,
only those which have been recorded and released on
commercial discs, distributed and sold in record soores,

Searting with Scotland, which Incidently has
provided us with no less than 10 different recorded cave
compaositions, making It the most prolific ethnic region
i the waorld for cave musle, this Survey b organized
under each country’s musical contributions. from west.
ern Europe moving geographically south, then east wo
the Middle and Far East. and ending with the United
States

Onee of the first cave musical works and cer-
inly the best known worldwide is the “Fingal's Cave
Owerture”, a landmark of early Romantic music, com-
posed by Felix Mendelssohn Bartholdy between 1819
and 1830, and further revised in 1831,

Much eontroversy surrounds the inftal inspira-
tion for this overture, One version apparently told by
Mendelssohn, has him concetving the firss few bars while
at the cave on August 8. 1829 (Mill. 1986). However,
the more accurate story i based an a letter containing
the first 21 bars of the work which he sent to his fami-
ly from the Ishe of Mull the day before winiting the
enclosed skerch for plano (i almast exactly s final
form) s “to make you realize how extraordingry the
Hebrldes have sfiected me” (Todd, 1993}, Whe's o say
that other ssctions of the work were noc totally
inspired by the cava alone, indeed as rmany lstaners have
felr 1o recall vividly the storm waves crashing inside!

The overture went through three versions and
as many as five different tides. Tha first manuieript bore
the tite "Overture to the Lonely isle”. Five duys limer on
Dec. 16, 1830, the full score was called, "Dié Habriden
{The Hebrides)” But when first published in Leipzig
after revitions. i Oct 1833, {Figl) it had become
*Ouverture dux Hebrides (Fingais Hohle)" (Todd. 1993).

A-Ouamt Ouang (11 FR97-1998
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So the "Fingal's Cave” subtitle may have been the pub-
lishei's idea. but Mendelssohn apparendy did not object
and perfectionist that he was, did not require any
changes.

Richard colled this overture o " ece ol e
“landseape painter of the frst ordor”™ [Todd, 1993),
Anyone visizing the cave with Mendelssohn's themes run-
ning through thelr mind, will be overwhalmed by how
appropriately the music conveys the majestc symmetry
of the site,

The unique beauty of Fingal's Cave has inspired
poernd, paintings. lterature and at least three other
COmpositions
| A traditionad folk air of unknown date recorded
by [ohn and Phil Cunningham i 1980,

2 A classical puitar prece composed in homage o
Mendetssohn by johann K. Merm In 1847,

3 A psychedelic rock piece written by the Pink
Floyd for the movie, "Zabriske Point™, in 1971 bast never
used.

Fiwve athar Scottsh caves  have  been
commemorzaed in music Sywney Beans Cave on the
Galloway shore harbors gruesome stories of 2 cannibal
family who robbed, murdered. and devoured travelers.
Bean and s Rmily were oventually captured and
executed Though no histeric written evidence supports
this story it first appeared in broadshests around | 700
(Gracie. 1994). Probably |ifted from one of these old
broadsheets, this ballad was performed by the folk-rock
group Snakefinger's Yesml Viegins around (987, and it
lyrics pravided the date for thess borrendous svents ay
1524,

Of the three diferent Caves of Gold on the ke
of Skye, the ones at Kilmuir and Harlosh Point have the
first grest MacCnmmon piper receiving a slver chantor
and the gift of music from the Fairy Queen in the cave.
Retiming later to kesp his promise to her, he enters the
cave playing his pipes with his dog at his heels. As fore-
1old, he naver returns but the dog reappears at anacher
cave with all its hair singed off (Swire. 1967).

One of the two known chants about the
Harloth Cave of Gold was recorded by Talitha
MacKenzia in [994. fs chorus sesms to call to us long
distance from the prehistoric past

"The Piper's Cave’ s 2 routing march composed

& MEHIIE|SS[I|]H

Kansw el Dibvaredire Wo @ i'l- 'I..lr._
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by James Sutherland, however which Piper's Cave ho
had in-mind is unkown. There are over |4 caves with
this name seartered over Scotlind and almost all tell of
i legendary piper who entered the cave playing his pipes
at full biast, and wad never seen again (OQldham. 1973),

Huntly's Cave north-of Grantown, s whers the
20 Marquis of Huntly took refuge from the troops of
the Covenant n | 644 (Eyre-Todd, 1895} The march
compesed: in its honor by |ames Skinner has boen
armanged for and recorded by fiddie, concerting. small
-F'IPHI and dance bands.

In the north Atante on the Danlsh Faroo
Islands § contemporary jarr Composer and pianist,
Kriszain Blak, wrote his music specially for a cave venue,
He and ¢ix ather musicians performed live i a huge sea
cave, Lidargiopy Cave on Sandoy island, so that the
sounds of nature waves, wind, and birds would blend
naturally yet unpredicably, becoming integral parts of
by composiuons (Blak, 1 9594). The resultng B-part oz
suité recorded live before an audience in 1984 was enc-
ted, "Concerto Grotta”

Mot liking to repeat himself, three years larer,
his secend cave canceptual work “Antifongle”. another
B-part prx juite, was based on the antifenal forms of
leabian Rengissance mudic which merged nicely with the
call-and-response heritage of @z This work in wm,
wal inspired by an encrmaus shelter cave Blafellsskutin,
located on the other side of Sandoy lslhind

Seversl French caves have been colobrated in
music and song. The oldest work is a clssical guinr
piece in three movements composed by MNapoléon
Coste around 870 and dedicated 1o the famous resur-
gence cavé in the Doubs department, La Source du
Lison. The first section evokes this pastoral setring
whare & large stream ermerges from an arched cave
entrance and cazcades down a double warerfall.
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In 1956 2 popular Kve song was written arcund
the legend of the Chambre d'Amowr [The Love
Charnber), 3 se2 cave at Anglet near Biarritz. Praviausky
the subject matter for several poems, this | fdv Century
legend tells about the Basque shepard Cura and his
boloved one Hédéra [sometimes called Laorans and
Saubade), who would meet In the cave agamst her
father's wishes. One avening they were trapped inside
by the crashing waves of & terrible storm over the Bay
of Biscaye and here they perished in each others arms
(Minvielle, 1970}, This bolero was recorded far Pathe
Marconi by the renowed Basgue-tenor Luis Mariana.
Performed in o mnstrel sode oypicsl of the Middle Ages
a2 ballad entithed, "La Grotte de Lombrives™, recells the
legend about how n the 14% Century. the survivors of
the persecuted Catharian sect hid in Lombrives Cave in
Arigge where they were wialled in and starved to doath.
Howaover, no historic evidence for these evens survives
and the ke was most likely cotlly Rbricated by the |9
Centary romantic  chronicler, Mapoléon  Poyrat
{Dangerma, 1967).

The French rocker Gérard Blanchard. wrote an
unuswal - swinging accordeon: piece antited “Rock

Amadour”, that became & big hit in France in 1982, It
famente the loss of a gird friend who ran off with "3 wolf*
to the Rocamidour caves. Now thare are sevoral caves
in this area. including the ceiebrared Goufire de Padirac.
but nome of them bear the name "Grottes de
Rocamadour™. 5o here i3 3 case where a renowned cave
PEgIan SEFVES 3 $ong wiiter's imagery and where the play-
on-words concerning the tide "Rock Amadour (Lover of
Rock)”, slzo carries 3 decisive message.

Oneof Spain's most renowned caves, Cuevas de
Alamira, s inspired three quite different pleces. The
Hungarian composer of entited simply "Atlamira’, which
was-recorded by the Budapest Symphony Orchesora and
the Clamber Choir of the Hungaran Radio and
Televizaon,

I 1976, Whalter Becker and Dornald Fagen, the
founders of the American rock group Steely Dan, wroge
“The Caves of Altamira®, a lively theme puncouated by
allegorical lyrics which speak of a silent message trans-
mitted down to usy through the animal arg of Faleolichic
an

A Spanish progressive folk-rock group called
Ibics, all from the Canmbrian region where this worid-
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class Paleslithic art cave 15 locared, come out in | 978
with an LP album entitded “Cuevas de Almmira®. The
tithe piece it 8 mournful dirge about anxisties i the oo
Age and forebedings for our fnure, regreming the ioss
of the pristine namral environment of prehistoric times
die 1o the axcesses of our madern indusoriniized soci-
ety (Llrma Carrern. |978). This message is restated by
the gatefold cover panting drawn by the songs com:
paser, Marlo Gomez Calderon

in Switperiand, the contemporary arc musec
compaoser Klaus Cornall, was imspired by two Swiss
show caves. His first cave work, "Uratardo Spetaeoiopco -
Berlche vom dan Bextuaheahilen” (Statement on the Beatus
Cavash £On
ceved around tha
Beatus Caves near
Interiakan  and the
tale of the harmbc 5¢
Beatus, who lived
thare during the &%
Cantury, With (es
roots 6 liturgleal
music and mediewl
miystery plays. thid 5«
part oraborio Wwas
scored for a | 2-phece
imming orchiesira and
g choir af 100
singers.  The  depar-
EUrE DOinD Was not 3
philosophical  idea
bait o cave adventure
gl the composer
timaelf and its musi-
i Traniianen Inte an
sdventure [ conbem-
porary sound incor
porating the hermit's
story  (Klay. 9720

Wl

The choral voices often wdeécipherable, resound. like
prophetic oracles from the depths.

A year laver, Klaus Cornell composed "Chant de
Réclére’ for the Schweirer Jugend-Sinfonie Crchester
and the cellist Martin Simon Yyeber. This shorter work
wat motivated by another show cave the Grooe de
Réchire In the Swiss Jura Mounming

The fishermen of the Aeciian Group noreth of
Sicily would somatimes be obliged to rake sheker from
srorms in the Groom del Bue Maring (Cave of the Seal),
4 hupe sea cave on Flicudi Island, Inside the cave they
wouild hear a melody carvied by thoe wind which would
fater be titled "La Leggenda del Bue Maring®, a simple
haunting mune recorded around 1976 with two guitars
and a flute

haly's world famous Biue Grotto on the l5le of
Capri haz stimulated at least three recorded composi-
tons. In 1957 Ted Heath's blg band |jazx orchestra
recorded Raymond Scott’s "Blue Gromo. In Capn, an
enchanting metody stated en darinet 2nd muted trumpet
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with rippling plane accampaniment, successfully eaptur-
g the mystery and wonder that this marine  cave
evokes in nearly every visioor,

The foliowing year, Ron Goodwin and his
orchestra recorded 3 singing-3trings piece with man.
dalin entided "Blue Grotwa” and in 967, the Dutch gui-
tarist Vout Steenhaus, recorded his own Polynesan.
styla plece also called "Blue Grota™ Thers are over B
different sea  caves bearing this name in  the
Mediterranean area alone, from laly to the Greek
islands. By far the best known is the Bhie Gromo af
Capri, o It iz assumed thar this it the specific cave com-
memorated by Goodwin and by Soeenhmus,

Fallowing the deve-
lopment of the two sphendid
Greek show caves at Diros in
the southern Peleponese, the
Mational Teurist Organization
of Greeco  commisiloned
Pierre Arnaud to write music
i their honor. Released &5 3
deluxe LF album. the work
was entitled: "Music From the
Caves ol Dires”, one side
dedicatod to the Glifada Cave
and the iscand ide va the
Alepotrips Coave. Employing
string archestras, organ, or a
full «chair the resuldng
melodies frequenty end up
sounding ke familiar popadar
aasy Hspening tuned.

In an aftogether dif
ferent category is the contem.-
porary “concrdte” music of
tho French COMpOSEr,
Frangals Bayle, which cele-
brates the world-class show
gave i Jeits Cave Leobancom.
Initially Bayle was imvited by
Sami  Karkabh  and  tha
Lebansve Mational Tourise
Council o write 3 special
work and perform iE Bve n
the cave for the |969 inaugu-
ratbon of the spectacular fossil
gallery section [Chion, 1994).

His electro-acoustl-
cal work “jain ou Murmure
des Esux", mcorporated the
use of modulators, speskers,
mpe loops, and the slectronic
transformation of recogniz-

able “concrete”, empirical soundi Inside the cave,
recordings were made of warer drops and the notes
cbtained by striking calcite formations which were lazer
micdified electramically or mixed directly with the syn-
thesirer music

After the concert. Bayle wanted 1o expand and
improve his work and it was decided to record the
finished resules for refease. The definidve sdlte was
divided inta 17 dynamic movements with evocative tithes
ke Cloches Fossiles (Fossil Befls), Bouche d&'Cmbre
(Meouth of Shadows), and Murmure des Dentslles d'Eau
{Murmaring Laces of Water),

Frangols Bayfe's music i@ a wnique listonimg
experience, tking one through strange portals of sound,
ilways ntimamely linked o the cave environment bt
opening up whole new sections of aoral sentibilicy and
revealing new approaches to conceprualizing caves.

Scanered around the Far East are more caves
which have appealed to musicians. The Amarnath Cave,
the sacred glaciére cove of Kashmir In northern India and
the site of yearly Hindu pilgrimages, irapired some new
age music using gongs and o synthesmer, Anothor much
longer neéw age pioce was written for the undersea. cor-
rafling Banana Reef Cave locared |5 kilometers off the
coast of Farubalufush ldand in the Maldives, And Viater
Curtain Cave in the jiangsu province of China, an actial
cave which figures praminently in the epic myth sbout
the Monkey King, inspired an oriental-flavered jarz num-
ber . performed by |ade ‘Wamor (Fong (1983)

The United Szates offers something quite special
m the annals of recorded cave music with a handful of
event ballads inspired by the tragic death in 1925 of the
pioneer caver Floyd Colfing. Pinned ina tight crawbway in
Sand Cave Kentucky, he endured for 15 days while che
ineffectual rescue effores ol falfed. His ordeal was frone-
page news nationwide for aver two weeks, becoming
America's  first  media  event  |nwolving an
individuals plight Many readers. orapped in their gwn

Al=-OuatTuae (11) 1597 1558
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humdrum existence. related o Celling' predicament and
admired his courage. Three of them were motivated
strongly enough to compose ballads in his honor which
were recorded and released on commercial 78 records,

The first was Andrew Jenkins, 1 blind
newspaper vendor kn Atlino Georgia, who was asked
by a record company dealer to write 4 song about the
event. With his step-daughnter lrene Spain mranscribing,
he wrote a | 2-sanza ballad (McCulloh, 1987), probably
originally tithed 'Floyd Colling In Sand Cave’. and later
retitled ‘The Death of Floyd Colling’, k was firss
recorded lor Okeh records (Fig3) by o locally famou
old-time musician Fiddiin® John Carson, barely owo
months sftar Floyd's death (Cahen, |974). Shortly after
anather recording was mada by Yernon Dalhary, whose
wersion was $o successful that he went on to cut
additonal versions for B other record companies
{including string-band renditions cafled, “Floyd Collim
Walz™) and these wers released on over 30 different
labels. Since 1925 right up o the preseny, all twoid 6
different performing artists have recorded 18 different
versions of this ballad which have been released on 48
varied record lbels.

n the 1930s the Jenkine ballad becaume
sccepted as a classic American folksong when it entered
the oral tradiden Inigally heard on  phonogragh
records, the ballad was ranmmimed through the
callective memories of rural singers, undergaing some
wording changes and variant lines along the way, later to
be field recorded by the Archive of American Follk Song,
Today it is stll sung aroond cavers” campgrounds all
aver the Unjred States. But this was not the only ballad

composed about the tragic events at Sand Cave. The
prolific event baliad maker, Andrew [enkins, wrote at
least one other 1ong, “Floyd Calllns’ Dream”, which was
alse recorded by Vernon Cathart. And in |928, Jenkins
probably wrote yst another entitled “Memaries of Floyd
Collins”, which was credited to the above-mentioned
record desler but which exhibits many elements of
Jenkim” cwn special soyle.

Anather song writer, Al Eggars. composed a
sentimental tribute "Floyd Ceolling' Fate’ in 1925, George
Hun: wrote s particularly moving ballad “Sand Cave”,
which was recorded by George Alke ond released on
three differant lasbels

Such wai the Intense emotenal impact of the
Floyd Colling tragedy thar in four yoars' tme, 23 many a3
five different event ballads were written & his memary,
In cloging this brief survey of cave-inspired music, it i
appropriate to quate the French philosapher Gaston
Bachelard - - "The human ear ls the night senie. the
special sense of the most sensitive nights: the
subterranean night. the enclosed night, the night of the
depths..,” (Bachelard, 1948)

Musie, one of the most powerful of all the fine
arts for transmitting emomon, has in the past and
hopehully will continue in the future to express some of
those overwhelming feelings all of us have experienced in
the sweigme world of caves.

-
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A DiscoscRAPHY
OF RECORDED MuUsic anMD SoNG
iNSPIRED BY CAVES

Great Britain - Scotland

I. Fingal's Cave - Isle of suffa

FINGALS CAVE OVERTURE

Fellx Mendelssohn Bartholdy - | 829

{Classical)

(78, 45, LP, CD - 85 different versions on owice as
many diferent [abels fram 1919 1o the present)

2 ANGALS-HOHLE

Johann Kasper Mertz - |847

{Classical guitar)

It Richard Savino (1994-FR-CD) Harmonia Mundi
ind, Raberto Porrani (Dated — C0) Stradivan

3. ANGALS CAVE
(Composer witknown = Date? = Traditional lalk air)
|ohn & phil Cunningham (1980-US-LP) Shanachie

4 FRGA'S CAVE

Pink Floyd — 1972

{Psych. rock)

Pink Floyd (1972-Bootleg LP) Trade Mark of Qualicy

2. Bawney Bean's Cave

{or Bennan Head Cave) - Ballantrae

SAWNEY BEAMN and SAWNEY'S DEATH DANCE
Smakefinger ca. 1987 (Traditional baliad)
Shakefinger’s Vestal Virging {ca 1987-UK-LF} Red
Rhinc

3. Uamh on Oir (The Cave of Gold)
Harfosh, lsle of skye

I. CAVE OF GOLD - MacCrmmon Family
(Trad. Piping air)

Murray Hendersen | 198%-LI-CD) Lismor

L UAMH AN OIR (THE CAYE OF GOLD)
(Composer! = Datal)

(Traditional ballad)

Talitha MacKenzie (| 994-US-CD) Shanachie

4, Fipar's Cave

Ar least |4 Scortish caves with this name
PIPER'S CAVE

Jarmes Suthecand (Date! — Trad March)
ist Boabby Macleod & his band

[ 1963-LIK-LF) Beltona

ind. Jm Camigron's Scotrish Dance Band
(1570-LK-LP) Decea



3rd. |5t Batealion Queen's Own Highlanders

{197 1.UK-LP) Great Band

4th. Hamnavoe Scortish Pipe Band
(1975-UK-LP) Grampion

Sth. Dysart & Dundanald Pipe band
[ 1975-LIK-LP) Lismar

6th, Edinburgh City Police Pipe Band
{1975-UK-LP) EMI

Tth, Fergie MacDonald & Highland Band
{1975-LIK-LP} Lismor

Bth. Royal Irish Rangers Pipe band

i 1976 LIK-LP) Lismior

5. Huntly's Cave
Grantown-cnSpey, Morayshire
LORD HUNTLEY'S CAVE

|ames 5. Skinner (Date! — March)
far Alistair Andorson

{1 978-LI5LF) Front Hall

2nd, Scotrish Fiddler's Rally Orchestra
(1977 -LUE-LP) Rel

3rd. Richard Bustler

[ 1978-UK-LP) Northumberland
dth, Lorne Scottish Dance Band
(19705-FR-LP) Arfold

Geh, Batuiafiald Band

{ 1980-1I5-LF) Flying Fish

&th. Eileen Mangar
(1987.LIK.CD) Saydise

& Cluny's Cave

Ben Adler, Newtonmore, Perthshire
CLUNY'S CAVE

Roy Budd

{Film muske from “kidnapped™)
[orchestra unknown)

(1972-US-LP)} Air

Great Britaln - England

I, Rob Roy's Cave

Morthumbertand

ROB ROY'S CAVE

{Compoer! — Traditional — Merpath rant)
Chaviat Ranters' County Dance Band
(1972-UK-LP) Topic

L Wedderburm's Tave

VWhittingham, Northumberiand
WEDDERBURKS CAVE

Alistair Anderson - 1979 [Folk)
Alisrair Anderson (| F79-LIE-LP} Toplc

Faroe laslands

| Lidargogy Cave

Sandoy Istand

CONCERTO GROTTO

(B jazz pioces) - - Kristan Blak - 1984
Ygpdrasd (1984-Farcoe-LF) Tutl

2. Blafelsskutin Shelter Cava

‘Sandoy |sland

AMNTIFOMALE (B jazz pieces)
Kristian Blak - 1987

Anders Hagherg & 7 musicians
{1987 -Faroe-LP&CD) Tud

France

i. Saurce du Lison

Mans-sous-Sainte-Anne, Doubs

La SOURCE D'Ll LYS0HM

Mapoléon Cotte — ca 1870

{Clazsical gumar)

Stman Wimberg (guitar) (1 981-UK-LPF) Chandes

L Groue de Massablelle

Lourdes, Hautos Pyréndes

THE GROTTO

Alfred Mawman

{Fitrm rmaiie from "The Song of Bermadette™) 1948
{Orchestra unknown) (Daee?-US-LP) Cinema

3, Chambre & Amour

Anglet, Pyrénées Atlantiques

L& LEGEMDE D ELA CHAMEBRE DXAMOUR
Roll Marbot & Francis Blanche — 1956 (Popular)
Luts Marmno (1963-FR-LP} EMI

4. Grotes de Recamadour?!

several caves in the Rocamadeur area but none bearing
this mame) Rocamadour, Lot

ROCK AMADOLIR

Glrard Blanchard — 1981 (Rock)

Gérard Blanchard (1981 -FR-45) Barclay

5. Grotte de Lombrives
Uszgar-des-Bains, Aribge

La GROITTE DE LOMBRIVES B
André Poutchy & Mare-]a
Morbeili -~ 984 (Tradidona! ballad)
Les Balading {1 984-FR-LF) Elyon

& Gouffre de Padirac
Padirac. Lot

Al-DuarOuarg [11) 1997178
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PADIRAC

M, Rozeville — ca. 1995 {Electronic Mew Ape)
M. Rozeville fca. |995-FR-CO) [ustement

7. Fomtaine de Vauchise

Wauciuse

LA FOMNTAIME DE VALNCLUSE
Gérard Prats = 1995 (Folk)

Gérard Prats (1995-FR-CD) Musidisc

Spaln

|, Quevas del Drach & Cuevas dels Hama
Puerte Cristo, Majorca

THE CAVES OF MAMNACOR

Zacharis 967

{Easy Listening Frumk Chacksfield & orchestra
(1267-LIK-45) Docca

2. Cuevat de Almamira

Sangliana del Har, Cantabria

|, ALTAMIRA

Lsolt Durke (Date?) (Contemporary)
Crehestra & Chorus of the Hurgarian
Radic & Television

{ 19705-Hbungaran-LP) Hungaroton

i. THE CAVES OF ALTAMIRA

Walter Becler & Donald Fagen 1976 (Rock)
Ist. Steely Dan (1976-U35-LP) ABC

Ind. Stealy Dtan (Second version )

{1 985.LIK-LP) Showeate

Ird. Permi (| 988-LIS-LF) Febra

3. CUEVAS DE ALTAMIRA

Marwe Gomez Calderon - |978

{Follk Rock)

Ibia (1978-5pam-LF) Mowvioplay

Switzerinnd

I Bagrushohlen

Sundlavenen, Bern

ORATORIO SPELAEOLOGICO

Klaus Cornell — 1972

{Contemporary)

Kammerensemble von Radicstudio Berm

Basia Recchitzha & Derrike Qlsen {1972-5W-LP) Jecklin

L Grotte de Réclére

Réclére

CHANT DE RECLERE

Klaus Cornell — 1573 (Conternporary)
Das Schweizer Jugend-Sinfonie Orchentar
[1975-SWLLP) ML

lealy

I. Groeea del Bus Marine

Filicuds Island

La LEGGEMDA DEL BUE MARING
(Composer! = Daref} [Folk)

Angela Merlino {ca. |976-FR-LP) SFP

L Gromo Azurra {Blue Groto)

Isle of Capri

|. BLUE GROTTO IN CAPRI

Raymond Scote ~ 1956 (Jaxz)

Ted Heath & orchestra [ 1957-UK-LF) Decea
2. BLUE GROTTO

Ron Goodwin - 1958

(Easy Listening)

Ron Goodwin & orchestra

{ 1958-UK-43} Parfophone

3. BLUE GROTTD
Winut Stesnhaus — FIST-LIK-LP
Cotumbin

Malta

Blue Grooo

Wied Iy Zurrieg

BLUE GROTTO

Willle Saliba — 1977 (Easy Lisvening)

Willin & the Black Sorrows [ [1977-Mala-LP) Riviera

Gresce

Glifadn Cave & Aleporripa Cave

Drircs, Laconia

MUSIC FROM THE CAVES OF DIROS
Prerrs Armaud — 1971

{Exzy Listening)

André Lafosse & orchestra

Mational French Radio Chaoir;

Gérard Huranix & orch, {197 | Greece-LP
Mat. Tourist Org.

Lebanon

Grotie de jeis

Makr &l Kalb

JETA ou MURMURE DES EALIX
Francaks Bayle — 1969-1970

(Mutique concnite]

Frangais Balyle {1970-France-LF) Philips



indiz

Anarnach Cave

Pahalgam, Kasmir

THE CAVE OF AMARMATH

Phil Tharnton & Steven Cragg = 993 [(Mew Age)
Phil Thorrman & Steven Cragg (1993-UK-CD) New
Warld

Maldives Islands
Banana Reel Cave

Fauoodufushi [sfand
BAMNAMA REEF CAVE

Lisa-Maria Tedesca & Cleo de Mallio— |992 G.E M. E

(Mew Age) {1992-Germany-CO) DA Music

China

¥Warer Curtain Cave

Yunmaishan, Jlangiu

WATER CURTAIN CAVE

Tany Dubig. Ghyn Havard, & jon Field 1971 (Jazz)
|ade Warrior (1971-LI5-LP) Vertigo

Unjted States
I. Sand Cave

Cave City, Kantucky
|, THE DEATH OF FLOYD COLLINS

{also = FLOYD COLLING IN SAMD CAVE & FLOYD

COLLINS WALTZ)

Andrew Jenking & lrene Spain — | 925

{Ad Time Coumry)

{18 different versions released on 48 different labels
from 1925 1o 19846)

2. SAND CAVE - - George Hunt— 1925

(Old Time Country)

George Ale

faka john Fergus or Edward Johnson)
{1925-LU5-78) Gennest, Silvercone, & Champlon
3 FLOYD COLLINS' FATE B

Al Eggars - 1925 (Old Time)

Ist. Bob Thomas (akas Vermon Dalbart)
{1925-LI5-T8) Groy Guill & Radies

Ind. james Hunter (| 926-U5-78)

Emarson & Supreme

4. FLOYD COLLING' DREAM

Andrew jenkins — (926 (Ofd Time)

Vernon Dathary {1 926-LI5-78) Okeh

5. MEMORIES OF FLOYD COLLINS

ICompoiar unknown) 1938

(Oid Tirne Country)

Tat Oreark Warbles {1928:L5.7H)
Paramount

Ind. Clhrence & Cluade Ganus (| 928-LI5-78)
Yocallon

Ard. Andrew Jenking ( P49.U5-78)

Hi-Tone

L Luray Caverns

Luray, Virginia

THE CAVERNS OF LURAY
Darothy Copeland — 1954 (Popular)
Roy West (ca. |955-L55-78) Radiant

3. Mark Twain Cave (or McDowell's Cave or
McDougalls Cave) Hannibal, Missour
McDOUGALS CAVE (LOST IM A CAVE) - - Frank
Luther — . 1959

(From television mausieal “Tam Sawyer”)

Chirence Coopar [ 195%:U5-LP) Decca

4. Carlsbad Caverns

Cartshad, Mew Mexico
CARLSBAD

David Lanz — [987 [(New Age)
Diavid Lanz & Paul Speor
{1987-L15-C0) MaradaEquinas

Eascer Island

Unspecified caves

mgmerous lava tube burisl caves which are off-limits)
THE FORBIDDEN CAVERNS

Philippe Da Canck - 1994

(Mew Age)

Philppe De Canck

(1994-Canada-CDY)

Madacy Music

Al=OuatTisate (1) 19971998
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Diaporama en relief de
Daniel Chailloux et
Guy Ventouillac

g e i Ly el i

A

riviére sans etoiles

Les Cuves De SASSENAGE

Towte histaire du Gouffre Berger commance ici,
aux: Cuves de Sassennge  Cette’ grote, connge da
oolfjours  #ralt considérés comme une des  sept
marvellles du Dauphing.

Son parche béant laissait echappoer une rviere,
la Garme, dont Poriging émic inconnue, st gul 36 ol
ENsure dans un aurne torrent, e Furon Les cuves émient
devenues dopuis longrempt un lisu de promenade powr
les grencblois, et il faur suivre e guide gui les faic visier
paur an favoir phis sur oe eu gtrangs,




La WisiTe Guipée

Mesdames et Mestieurs, ly Visite des Grotues
¥i Commencer; par ici Fentrée Yous vous trouvez
mralnterant dans B grande salle des "Pas Perdus”

Clest icl  gu'aboutissent ses innombrables
galeries dont vous voyer les entrées autour de vous.
Caes groties sont connues depuis la plus haure antiquiré.
L'endroit érait trés redoutd et les Romaing croyaient
i £'etait uno entrés des Enfers

Le poées italien Dante vint visiter ¢if groties et
$ &0 a5t inspird pour 53 description de I'Enfer.

Ley grocres. doivent auss| faur célébrité & la fee
Milusime, D'vne gronde beautd, elle épowsa an Fan 1047
Raimondin, seigneur de Sassenage.

La féa vint se réfugier dzns les cuves quand son
mart découvrit quelques annees plus tard quielle était
miifEmme, mi-podsson.

Pendant  trés.  longuemps, cesx quil
$approchaient de ces cascades entendaient ses oris et
ses gémissements.

Avjourdhul. plus pérsonne n'entend de wobe
dand les Cuves

Toutes les galories dans lesquelles vous circulez
ont eré creusées par lesu du Germe Ce ravall a
dprmandé des millions d'années

Regarder ici les parois de fa galene Hies som
recouvertes de silex. On Fappelle la Galerie des Silex.
Ce phénoméne trés rare est caracobristique des Cuves
di Sassenage

Moz abordont malnienant |4 dedcente  aox
Enfers. Il y 3 oncore T2 marches & descendre.

Mows voild dens b Grande Salle. Ly décoranon
entirement naturelfe a5t superbe,

Protographies en relief : Donel Chailloux et Guy Ventaulllae
Photagraphies d'archives | Roger Michaflet et Lows Eymos
Tuoxte de Gay Ventowilloc Vous voyes ki le baldaguin et au dessous. le
Masque de ln Sorclére
Cest icl e point le ples &loignd. de b visie, La
riviare souterraine e projonge jusqua Saint-Mizier mais
n'a pas &té explorée au deld de certe salle. Tous ceux qul
ONE S55ayd HiE SONT [AMAis Tvenul,
< Mentetr_
La sulte de k3 galerie est werrifianes. O peut
e noyé dans dénormes tourbillons et des pierres
tombent da partout !
« Mentewr... Mongeur. ..

Ce n'énit pas b premiére fois que le guide
entendat des voix et il 59 trait de cotte ymation plnante

par guelques explications fanaisisoes.
Lilssons |& continuer 2 wiste,

Af-Drat Ouate (11) (090 00 | (09



L"ART ENM SPELEGLOGIE

DECOUYERTE
DL La SUITE
DeEs CUvYES

Chés guie |3 oroupe de visiteurs sémait éloignée,
le haurt de by galerie s'éclalralt ot on y entendait des volx
bien réefles qui riient du tour qu'elles vonalent de jousr
au guide,

Cléminnt les voix de jeunes spélaologues qui
explorzient en cachette le domaine de (a fise Mélusine

41

Hy formaient une equipe qui avait vu le jour un an phs
bbt, &n | P4é ér qui comprenait one dizaine de spélbos
néoplytes ez enthoosiisres:

L& cours de leurs explorations devait changer e
jour ob Fun d'entre sus. Louls Eymas se glissa par hasard
dans une chanire MECUPLoNNEE

Celle-rd concournait ke gros dboulls quil barrale L
Balle du Styx et poraculeusement, donnalt accos & la suite
inconnue des Cuves de Sassenage

A Fannonce de cette nouvelle, la joie da Naquips
fut & son comble. D'un simpls smusement du dimanche,
efle venait de passer au stade de la speldologic acthve, b
¥l

Le nowveau domaine £'avérals vaste, varie et s
structure compiexe en rendait 'exploration parfois diffis
tlbe

L'équipe avait falowsement gards ls secrer de ses
mouvelles explorations |Usquiau jour ol elle décida d'en
fuire part oux autorités locales et i | presse guils
Fvltdrent § visntes |3 wuite des Cuves

Cu'dlle n'était leur fiertd de montrer ce quiils
avaient découvert, fout jeones  spéléclogues - quiils
etaignt

Ciu'ls étnsent houreux de faire découvrir & leur
tour o nouveal Bt vaste domaing souterraln avec e
grandes galeries effondrées, ses parcours accldentds, des
salles concrévonnéss &1 le prolongement de e riviere
souterraine, le Germe,

Aprés avpir régabd ses imvicks dans ka Salle &
Manger, une partid de l'équipe raméne ses hooes
pendant gque lawore poursae exploration, décidée 4
remonter davantags lg cours de b riviére

Line premiére galerie conduit rapidement e
jEunes spéléor i un siphon iImpénérrable, le siphan de
Salle 4 Manger.

I escaladent ensuite uné sutre galerie qul les
améne en haut d'un beau puits.

Line fofs le pults descondu, is s'engagent dans
une dischize ol coule un autre brai tranguille de b
rovare.

Ceue superbe galerie, la Galerie Ouest, haute
&t rectilignag lour demande une progression délicate;

Ele ey condult tout deoit vers une galerie plongeante en
conduite forcée et vingt meoes plus bas, cest un
nouvEal siphan tout #ussl imperméable que le premior

En ca 20 mnvier 1949 loxploration des Cuves
semblait termmée, mais une noovelle dannée venait d'ap
paraitro. L3 galaris et le siphon étaiont oniencls oussy et
s rrodvalent exactement sous le Furaa,

Le Germe devait done traverssr,  en
profondeur, les gorges du Furon et cétait de Mutre cood
de la wvallke gqulil FRillit chercher lormgne do I
riviere souterTaine
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Le FiLe De
‘La RIiviERE SAmMSs ETOoLES'

Lidee nouvelle do Tomgine du Germe
passionnait |'dquipe des jeunes spblbos, et lls so mirent §
prospecter je plateau du Sornin que l directon. du
siphon de la Galerie Ouest semblait indiquer,

Maizx Ia prospection de kilométres carrés de
lapfax représanmit on gros labeor et finalemont, sous
I'impulsion de Georges Marry, léquipe s'ongagea sur un
autre projer 1 tourner un film en coulewrs. Sur la
spéiéologle, bien sbr!

Dwux ans passerent en prospection of en
priparations et ce fuz en jiuln 1951, dans les groues de
In vallée de |la Bourne. que léquipe commenca le
tournage.

Le matériel de prises de vues et d'dchiiragn
emair lourd et encombrant; il n'etait pas toujours évident
de le hisser dans les cavigés.

lls avatent donc chomi d'un commun accoerd les
grottes d'acces faciles avec de belles paleries d'entries,
Et pendant presque un an, ils vont passer tous leurs
week-ends 3 ilmer et répéter, de jour comme de nult.
let nombreux plans que prévoyait le scenario de
“Riviere xans Etoiles”,

La Grote Favor avec son porche imajastase
présentait le double svantage d'un camp bien abrivé ec
d'un site dune rare photogénie A elle seule, i3 longue
galerie plongeants était un sujet d'un retrait exception.
fol

Efle 3 enfoncait progressivement dans l'obscu-
rivé dos profondeurs, telle b crypte immense d'un sanc-
tunire initiaique.... of I'on viendrait chercher les ora-
ches d'une pythia mythique délivrant sex propheties du
haut d& sealzcrites sacrees.

Mos spoléologues ne sonr pas descendus sous
teiTe pour y enténdre des predictiond maiv pour faire
décowrir au grand public les aventures qu'ils vivent dans
I'univers exaltant de la spiléolopie

Et lorsgu'en remonant s voyalent poindre la
lueur bieutée du monde extérieur, |2 lumiere
progrovement inondait leur regard e étak commae be
présage de [ilumination de cewe qui réussissent.

Elle leur disair aussi gue Famitié qul les unigsait
dans ['effort allair les condulre vers un succes dont s
i émient pad Bncore consciams,



Du TOURNAGE AU SUCCES

Maiz & l'instant | fallaie vivre les dures rézfibés du
towmage ot b lumigre dont ils avaient besoin sous teme
se traduissit par le pansport  dum  nombre
impressionnant de kilos et de caisses, sans compter e
groupe dlectrogéne qui resmit i l'entrée pour recharger
en guatre heures des batteries de camion

Cellos-o servaient i lalimenmtion des impes et
on les transportait avec dinfinies précautions. Ling
grande partie dés priases de vues se fie dans e grotes de
Gournier. Son lac dentrée, ses galeries concrétions. ses
paysages varidd offruient le décor idéal pour soutenir
Faction, et il fallait gue In flme dolt whe réugiie § la
mesure do leur passion, _

Clert ¢ettn  passion qul leur permettaic
dendurer les heures épuisantes de pormage et les longs
sejours 3 moité immergés dans les bras de b riviere.

Et tout cels pour quelgues minutes de tournage, tout au
o

i Le thedtre des opéradons $'émEit transporté

ensuite danz la grocwe de Coufin toute proche.

Le liey avalt quelque chose de magique avec les
superbes plans deau de son e et de I riviére
Serpenting

De plus, $es voltes arachnéennes remplies da
fistulewses apportalent sux images fa féerie dont efles
svalent besoin pour émarveiller.

Car 39 la Rividre sans Etodles n'avait amais vu se
refléter les consteliations cflestes tos voloes affraient
dans Iy grotre de Coufin un spectacle dune egale beaute.
Ses conwines de milliers de fistulevses gilluminaient sous
les feux det projecteurs. constellations scintillantes d'une
vole lactée de calcite, d'ol failissatent des phules détoiles
filantes dont on pouvait contempler les trainges A ['infini,

Les prises de vues S0 poursuivent emuive dans
différentes protes des environs.

Efles se termingront, pour les raccords, aus
Cuves de Saisenage gue la prowximité de Grenoble
rendaient plus accessibles par temps hivernal.

Le temps du montge @it verd et Féguipe;
enfin rendue A la spéleciogie active, yvait repris fe chomin
des grotes &n coury de prospection

Le filim est présentd 3 Grenoble et y recueille un
EIEITTIL SRT b,

Pou aprés, In Riviére sans Etoiles regodt le grand
prize du festival de Trente.

Le chemin étaic prand depuls le jour od Lous
Eymas séwar faufilé dans Pérroite chatiere qui avair
auvert ln suite des Cuves.

Avjourdhul 'éguipe de Sassenage venait de
remporter, avec Georges Marry, un grand prix du film.

Cependant personng navait oublié la groce qui
fes avalt rdunis. Les cuves se terminaient par deux
siphons et ils etaient bian décidés & percer le mystére do

Igur argine

La DECOUYENTE
ou GourFrrE ParR Jo BERGER

L'exploraton des’ Cuves lour avait permis
d'avancer une nouvelle hypothése Contrairement mux
anciennes croyances, au llew de provenic du plateau de
Same-Nizier. o Germe devait trouver son origing dans
les hauteurs du plazeas de Sornin quil lul fisait face.

La couche épaisse de calcaire qui e recouvrar,
sinclinalt doucarment vers la vailée du Furon  poir
gboutir dans la 2one des Cuves, Les eaux dinfiliraticn
pouvaignt bien sulsre s méme chemirement

Danec. mu printemps 1953, Féquips. munie de
cordes et déchelles se mer 3 parcount tous les
week-ands e vaste plateau ealcalre du Sornin, et dans b
bonne humeur genérale, chacun e3péres rouver Sous Les
pas l'orifice qui le conduira tout droiv 3 Sassenage,

Chague lapiaz o5t parcouru aves |a plos grande
attanthon,
Le moindre orifice &3t sxamind: sondd mame.

5i be trou est d'une profondeur suffisante, i est
desceridu. Mais chague fois [a progression ect arrérée
par un bouthon,

Le nombre dorifices que peut receler le
plateau étair considérable. et st chagun était porteur
despair, ils n'avaient |usqu'a cé jour conduit qu'a des
#checs.

Le groupe ne se décourage pas. bien au
cohtraire. || découvre méme le P2 qui eir explord
jusqu's mains 270 meétres &t qui finalement napporte
pas  davantge de solution que le  goufire
de la Fromagére,

Malgré ses  imsucces, léquipe decide B
prospection d'une zone nouvelle du plateau : k3 cuvette
de la Sure

Line fois de phus Négquipe so disporie sur fo
lapiaz et ce dimanche 24 mai 1933, jo Berger repere un
trou. apparemment sans intérét. probablement bouchd
comme les suores. Cependant il va le visier,

Quelle n'est pas 53 surprise de trouver au fond
de cetoe axcavation ume fiszure qui lul donne acces & une
succedsion de puits profonds.

Dés lors, Jo Berger et wous ses ami wont
mettre sur pied des expidiions de plus en plus
importantes qui lewr permerront dasteindre, trois 2ns
plus tard, be siphon terminal § maing | 132 métres.
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PELERIMNAGCE AU GOUFFRE

Aujourdhul, une expédition au goufire Barger
ne représente plus ls méme investissement humain et se

fait au départ du plateau de @ Moliére facdement
acceasible par o rouce.

Le camp de base o5t mitaflé & prowoubd o um
parking, =t lay tontes zont dressées enpre dolines et
lapiaz |uste pour rappeler que les vacances ont pour
théme la spéléclogie, Quant su maririel, Il n's plus aucun
rapport avec colul des années cingquante | price awd
techniques modernes de progression quelques sacs de
cordes remplacent les lourds agrés davtrefois.

#u départ du camp, une heure de marche &
travers sous-bois et lapiaz permet darriver dans | rone
du gouffre.

Le ehermin condult ensuite au bord de la cuvette
da la Sure. et quelgues minutes de descente permertent
d'ateaandre Forifice do b3 cavibd

L'entrée du Gouffre est i, telle gue jo Berger
favair découverte, an 953, une aprés.midt de pantemps.
Quelques troncs d'arbres mis en travers du pults pour
faciliver [lacheminement du matériel rappellont los
premidres expéditions et les effors considéarables
gu'elles cemandaient Poor la descente. de simples
cordes remplacent &5 six conts metres decholles qu'll
falinic pour steeindre le fond, e ca et I, le spéléologue
dajourdhul va retrovver las traces indélébiles des
premiéres axplorations.

Cest par exemple Péchells de boss du puirs
dentrée. Le demier regard vers fe jour laisse limage
dung voute ehncdo aux vitraux de vardure au momHent
ol l'en pénétre dans [étroite fissure qui avait donné A jo
Berger Facoas & tout lo gouffre.

| faur avancer un peu vers 3 plite-forme
glissante de vieux ronding humides gui domine le
premier puits, et e lakser doucement glisser te long de
la corde dina le monde étrange des ombres pogr aller
docouvrir  les  prouesses grandioses er  sauvages
accomphed par le ruissellément de Neau dang e mystere
des abimes obscurs.

Quelques ressauss appélés “Holiday on- glivse’
parce que recouverts de glace une partie de lannée,
condulsent au sommez d'un nouvesu puits, le puits du
=118

Au pied de ceme colonne de vide, e zeul
manument de main dhomme du gouffre le caim qu'avaic

irigé |o Berger pour uumhendfier sz premibre expho-
ration avant de 8 engager dans be grand méandre o0 Moo
e dermande parfois povrquol It nature, rop pressde de
sculprer, aurait oubfié de construire de plus confort:
bies passages. En fait. le spéléo n'en & qoe faire.

Il est disu des vired, des ressauls et des
cascades. Voyageur infatigable sur cordes, il se joue de
Fespace et se biswe couler le long des fils arachréens
quiil @ tendu 1 ob, avant i, des cascades muglssantes
ont credsé e passage.

Brusquerment e paysage change Dwe cascade
l'eau devient riviere, matvrenant gu'elle a rencontré les
perraing imperméables gu'elle ne pout pénéurar,

L'eau, quil &n witucse de la verdcalitd avait
creuse mdandres étroits et puits vertgineux. dicide
d édifier une avenwve triomphale pour sccompagner son
cours assagl

Cest b que Cadoux er ses camarades
déeouvrirent la rivibre soutermaing dont (l avaient want
réve. Efle coulait fa, paisible. Elle égrenait en vartations
multiples les notes: cristallines de son clapotis, et son
chant répand & Uinfinl résonnaic dans Fimmense valiseau
qu la surmantat! La Fividgre imagnalre de lour film, B
Rivigre sans Etoiles énit I ls Tovaient imvencée dans
lewr eipric. Leur patdion et leurs efform Pavaiont
inventée dans leur espric. Leur passion et leurs efforn
l'avalent faie réafid

Et pout-itre coulaic-slle jusqu's Sassesage!...
La réponge alait bierbdt parvenir,

Au prand émoi de la population, les dragons de
In Fontaine de Sassenage crachaient i plaine gueule une
eau du phis beau vorte et pas um seul robinet de ta ville
méchappait su phénoméns.

Que s'oit-il passé! La réponse ewr simple :
un anclen camarade de I'équipe venait de procéder 3 une
coloratson de la riviére souterraine, au pied de b cas-
cade appelée Cascade du Pete Général,

La réapparition du colorant indiquait avec

certiude ls provenance des esux des Cuves de
Saspenage.
Furieux de ce tour qu'on leur avalt jout, mais heureux
davoir la confirmation de ce qu'ils avaient pressent, fes
spiloclogues de Féquipe retournent au poufire, décidis
§ en poursidvre lexploration,
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Au progromme  BIVIERE SANS ¢TOLES,
[k e coudeut. Prird oo Fastival de Connes)

Du REcorD DE PROFONDEUR
A LA LESENDE

Ei pendant trols ans, s vont aller de
découvertes en découvertes, descendant & chaque
dxpddition de plus en plis profondément, émerveillis
chaigque foit par ki beauté croissante de |3 valibe
soutermiing de |a Rivére sans Emolles

Ce tont et des caseades bvodqunnt  des
fontaines de [ Renaissance déversant leurs eaux lmpi=
des dang des vasques aux reflets de jade; ce sont mnohe
des forécs de- stalagmites dressées comme les specta-
veurs areentifs d'un thédtre antique qul naurait jamais v

e jour; co sont tantdt des salles immenses véritables

tathédrales de calcite soutenues par d'érormes. pilkers
inachevés; ce sont amdt des murs entiers chargés de
décorationd baroques que réflachissent en ambesques
varifes les bassins étagis d'un jardin de Meptune; ce sons
auzsi ln Salle Bourgin, la Salle des Treize. hh Salle
Crormain, e Balcon ou le Yestaire.

En poursuivant 1 descente. je goufire Berger
devient phes agquatique

L'omniprésence de Ly rividre rend la progres-
sion plus difficile, nécassitant canots at maing coursnies.

Yient ensulee un obstacle sérieux; la Cascade
Clauding

Son franchissement en septembre 1954 couvre
de glowre Tequipe de jo Berger of de se5 amis; ils visnnent
de hare k& record du monde de profondeur sous terre
&n atizignant k3 cobe moins 740 mitres.

Deux semaines phe mrd, c'est la découverte
d'une salle encore plus vaste que toutes les autres. e
Grand Canyon au fond duquel gronde la Riviére sans
Etoiles,

Celle-ci devient un torrent de plus en plus
impressionnant,

L'expédition de 1955 condunr Tégquipe au
sommet d'ume cascade dantesque plongeant dans un
précipice sans fond balayé par un vent si viclent gu'on

Gonorpan Rewcys
Lo dazcade Clausdine
[

Guoisrar Bussis
Codlage. ewtraity
S prunsa ml BhDos

Gaousran Benges
L8 camiery e Vimes
wrilnee poor sourmer be
i, Sphan 1 17T
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l'appells I'Ouragan,

En franchissant cetre cascade Mannee suivanoe,
en aoit 1956, Féquipe devenue internationale dépasse la
cota fatdique de moins 1000 métres.

Le cours final de & riviere, grossl par un sMluent d'égale
impormnce. &St reconnu jusqu'a un siphon qui stoppe
toute progression,

La profondeur arteint |122 métres, Clest un
explain

Léquips perd alors tout espoir de ressortr &
Saszenage cir e siphon du gouffre Berger est trop
dloipné des deus Cuves.

Mais cela ne remet pas en cause |e succés de
leor opération. Blen au contraire. Le mystére des Coves
&5t anfin perct.

La Rwvigre sans Etoiles, lour nviére réapparait au
grand |our, chargée d'histolres et de ligendes & l'entrée
du domaine da la Fee Mélusine, B ob neuf anndes pupar-
avant svait commencé beur extracrdinaire aventure

s peuvent on Etre fiers | 5 ont découvert
l'origine des ezux de Szssenage, s ont découvert &t
expiort le gouffre le plus profond du monde: B oot
démontré comme dautres & b Dent du Crolles oo & la
Pierre Saint-Martin, que Ia Terre powvait receler des
caviés mrés profondes

Sams 4'en &pre apercus. (is sont entrés dans la
légende de ceux gqui ont ouvert |3 porte aux grandes
expéditions spéléologiques modernes.

-
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UELQUES REFLEXIOMNS BEUR
L& OFOCORAFHIE ODUTEARAINE

g wikk fire surire note amé Honl Abdul-
Mour en affirmant qu'un trod $ans Hien- JUtour n'es pai
un trow ;&' et b neant

L'exploraton du plis beau gouffre du mande
e seralr rien sans tous les Aldmenes qui Pevoourent oo
laccompagnant le voyage, la décowerts d'une
nauvelle région, e réve et surtout Maventure humaine,
hes mouvelles connaissances, les nouvelles amitiés, les
échanges avec d'autres spéléologues, dautres person-
nes qQui e pensent pas forcemont comme vous &t ne
réagissene pas non plis d'une maniére identigue.

Pour Herve et pour miod, fe $&our au Liban fut
axceptonnel, car autour du trés beau gouffre da
Cratting Azar, nous avens &4 ke privilége de connaiore un
trés beau pays et de vivie des contacts humabes tres
enrichiszants, Al fond de notre cosur @ poussd wne
petite flewr vivace | Lawkmn, Watan El Habib,

Mows avans gu la surprise de rouver un pays
beapcoup plus attachs § fa culture francaise que nows la
pensiand, maly auksl e fler de son identiod propre et
de son caractere. Mous ¥ avons connu une hospialice
chaleureuse et sincére

A

MA P. Courbon et H. Tainton |

B L T
L gadl abpall pmal T a5 ) Gl e Ly LRV
T sl gl 204 Bax s
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L REve ou MoHARET

D anvier 1997, Paul Dubois m'avait mis en
contact avec lo BTD. (Bureau Technique pour |e
Céveloppament) en vue de fabre & topographle préchs
d'un nouvesu pouffre. La eoupe sommaire qui miavale
éce fournie ma fit réver: ce n'émit pas un travail facile et
Iy avait 1a un d&fi b relever. En février, je renconorals
Michel Majdaland af Antome Comati & Gendve. Ls
contact fut bon er je sentls que l& projec allaic e
réafiser. |e prévenais mon bon ami Herva Tainton | nout
devions partic ensemble e Norvége pendant 'été. 5 e
projet ibanais se réalizaic je lui ferais faux-bond ot je lub
devals unE COMpPENIATIOn.

Aprés bign des attontes et des contre-tormps
nous débarguions & Beyrourh iz 8 septembre. Aprés un
axcillent accuell du BTD, nows partions e lendemain &
Alptaura ob neus étlons hébergés par la famille Azar, Le
suriendemain nous attaquions be relevé topographique
de Howet Qattine Azar.

LEs LEVES OF PRECISION
SOUS TEARE

Tous les géomatres gui ont fait leurs etudes on
France ont eu entre fes maing un livre de "Topographie
soutarraing” BCTit par un autEur au nom prédesting pour
se diriger dans e polr | M. Taton. Tout paralc orés sim-

Dans une cavite naturalle, tout est different
Tout est difftvent car une telle cavith n'a pas feé fagon-
née er aménagés par Fhomme en fonction de e
besoins. L'eau qui a orée ks cavité 3 fait commie elle 3 puy
efie s'esr insknude au gré des fissures qu'slle & agrandies
dans leurs points falbles, Dom bes roches dures que eéau
2 ey de la perine & creuser, on frouve des condulis
etroits et tortuewd: Dans les roches tendres, Teau a
crewvsd des condufts beaucoup plut vastes, mais cette
roche tendre s'est souvent effondrde et le cheminement
r'est pas faclle su milieu des bloos éboulds. Quant aux
puits, Ils sont Aroment verticaux ; dans Oantinge Azar
souls e P37 et le P43 sont en plein wide

Toute la theorie devient slars llusalre Deuax
problemes se possnt pour une topographie precie
l'orfentation et la descents des vervicabinds,

ORIEMTATION DES LEVES
TOPOGRAPHIQUES

En levet aéren, | y a deux méthodes
d'orientaton: o méthode goniométrique dans laguelle
on ne mejurs que des angles; chaque cowe dune
polyranale est arientd wr le edod précédent Clest
pluz précise ot B plus utilizée, |1 ¥ 3 ensuite i méthode
diéclinés dans [aquelle on s'onente par rapport i ford
magnéstigus. Le manque de précision et les variations du
nord magndtique, V'influence des masses de for &t de
fames, I'nfluence des champs éecorigoes sur la boussola
rendent cooie mathods boaucoup moins procsg et
imtilizable dans les willas Cin l'emplok sncore dans les
lovés foresticrs o0 &n ne pRUL S'orienter Jur ded point
feinmaing

pla; e profil des galeres de mines est regulier, awcoen
obutacle p'entrave Iy progression qul doly dtre ande
pour évacuer e mingral On n'a @mais & ramper, Chant
Sl mocés aux puits, || sa i tougours par une galerie
plane; les puits d'une section réguliéce sont parfaitement
verucaux, On o les moyens: on peut mettre des poutres
&h trivers des pulty et y mataller des sppareils. On
obtient a verticale, soit avec wne luneme nadirabe, soft en
lnissant romber des billes d'acier avac un dispasiol gul
permet de na leur donmar aucune impuision atérale. Au
sol, an reléve avec précisian lmpact de czt billes jepées
de deus endroits distincts pour coentinuar le leve

Bi-CuarThare (1) 1957199
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UELQWUWESE REFLEXIDMS SUR
OFOGRAFHIE DUTERMRAINE

BDAPTATION DES METHODES
AUX LEVES SOUTERRAIMES

A Mows avom dit que |3 méthode
gonlométrigue était la plur préclse. Mak elle implique
qu'en chaque pomt d'vn cheminemant, on s'orente sur
le point précédent. Pour étre préci cetre méthode
implique que les poings scient parfaltement visibles los
uns des autres et que 'apparell de mesure angulsirs
(theodalite) soit parfaitement centré, de plus, pour
limiter s erraurs angulaires, les visées dorientation ne
dolverc pas éore courtes gt tre de longueur homoging
Or sows terre cotte méthode se heurte § deux

Inconyenian:

(§] La longueur des visbes est loin d'éoe
homogéne et certsines visées sont trés courtes, Dans
Crartlne Arar, |8 longueur meyenne des douss premisne
vighod dans le boyau dentrée est de deux méres et
demid, Toute lorienttion de |a topographie du pouffre
dépend de la précision de 'orientation de ced premiéres
visdag || faur rendre compte que dang los conditons
incainfortables du travail dans ke boyau, ung erreur de un
millimérre sur deux mewes er demi 3 une incidence de
uet mmvitre & deusx Mlométres et demi, au fond du gouffre’
Comme il.y 2 doure portées oris courtes, on deving Fin=
cidence sur be résultac final,

1) D phus, comme chaque visée doit &mre
orientée ur la précédente on voit que chaque puits est
unas rupture dans Morentation car on ne peut 4 GHenter
sur Une vertlienle: Pour gue l'erentation scit possible
dans un puits, || faudrait que la base du puits soir crés
targe (waile) er que 'on puisse s'écarter sensiblement de
la verticale tout on voyant le haut du puits. Dans Qartine
Arar, cela n'a doé possible quen deux endroics, dan les
ressauts qui coupant |3 galerie entre le P75 je P39 ex e
P.A3. Muiz cela 0 été impossible dons vous les autres puits,
en particulier dand le POLBO wrilld sur ub-miéme De pla,
memre un appareil en smuon dans b diaclse qui
s'ouvre sur le p 75!

B Yoyons maintenant la méthode
déclinée. Sous terre, dans les roches calcaires, nous
sommes défl slrs d'une choses || f'y 3 aucuns masse
magnétique, sucun champ électrique pour perturber la
définiuon du hord magnétique. Nous avant danc une
sicurivd qui n'existe pas i [air libre.

D plus, la methode déchnée a un gros avantage;

chague visée sst indépendante et ne dopend pas do b
précédents. la seule reférance étant le nord magnétique.
Il en résufte deux conséquences:.

1) Uine erreur sur une viske n'influe pas
sur I'orientaticn des visées suivantes, Elle va soulemeont
Erdar Ung arreur 8n X ot &n T qul 38 réperoovera, bien
silr, mais sans étre amplifida (Fig 1)

) La perte d'orienation due 4 une
varticale n'existe pas. puisqu'su bas du puits on garde
toujours |a référence du nord magnétique. Cette simple
condition rend |la méthode déclinds obligaooire dans un

goufire

CoMPARAISOMN DES PRECISIONS
Damws uME GROTTE HORIZONTALE

Dans une vaste cavité, comme jilta, al oo a desy
vidbey fongues. b méthode gonométrigue est la plus pri-
G5,

Le probléme change quand on & beauwcoup de
visees courtes. Prenons le cas de Qattine Azar dang ses
pults. Jusgu'd ln rivitre, nous avons 93 visées pour une
longueur de B35 metres, soit sentiblemant une longueur
moyenng de visés de neuf métres.

Méme avec un théodalite, la précsion du
déclinamoire ne permer pay une mellleure précision angu-
faire gue 025 grade. soit quatre contimétres 4 neul
métres. Avec les autres ermeurs possibles, disons cing
contimbtres & neul métres L'srrour sur quatre-vinge
PEiTE YiSEES VA 58 COMPOSEr quadratquement soir un
dcart-type (standard déviation) de 0.05 v93 = 0.48m et
une talérance de 048x3.F = | 30m

3 noos wtlilsans ke mode gonloméerigue, nows
murions une bien meiBaure précision angulaire. Sur une
visde courte ol ba centrage prend une blen pluy grande
impormnce. on peut évaluer cette précision a 0.0%gr.
s0it buit fois mieux que fa precision précédente, la for-
mibe de caleul de [x précision nous donne:

Ecart-type: B35m tan 003gr v9373 = 1.20m et une
tolérance de 1200 T = 5§ 94m.

Mous consatons  guavec one  préeciion
angulnire hult fois meilloure, nous aboutissons en fin de
compte 4 Un résultat quatre fols plus mauvais. Pourquoi!
Parce qu'en mode goniométrique, Ferreur d'orientation
de chague visée va Influer wur toutes les visées suivantes
alors qu'en mode déchine; non,



La Descenmte pEs PuiTs

Comme nous (‘avans vu précédemment, ¢est
la partie la plus délicate d'une topographie scuterraine
powra-on mettre un apparell en sation dans la
duclise étroite sur le P75 Mon. Du haot du P75, wait-
on e fond du puis? Mon. Quane au P IBO, si vaste ot i
impressionnant. il s'enroule sur in-méme er pose un
probieme encore plus difficlle Au cours de notre
gntrevee 3 Gondve, [avals parlé & Antoine Comatl de
perches tenues horizonalement et au bout desguelles
on devait pendra e décamétre Cette opération
demande trols personnes: une pour tenir la perche.une
pour prondre 53 direction et mesurer le décalige. une
troisiéme plid bag, sccrochée & b corde, qui marque sur
fa parol l'endroit ol le poids qui leste le décamécre
touche la parel, On décompose aimi le puits en une
série de varticales er &’ horizontales (Fig2).

A nogre arvives au Libon, Antoing Comati nous
avait préparé trois magnifiques perches en aluminiom,
graduées en centimérres. longues de deux metres, un
mietre of un dami métre et emboialdes les ones dams
les autres: brevetées Tonl.

Le p.180 par exemple. fur decomposé en neuf
rongons avec un déport total de verticale de 165
métres. Mais le puits s'enroulant sur lui-méme, s fond
n'est qu'd 1.6 mitres du sommet

Etant donné los conditions isconformbles de
wravail, nowt estimons |a précion & 0.2 métre par
portee, 3oit 01w = LG métre pour le PLIBO.

PrnecisioN e MoTRE TRAVAIL

Mous avons fair deux topographies: une on
descendant, de 'orifice & by rfiviére @1 une en remontant,
Par rapport au point moyen, nous trouvons un écart de
057 mdtre en X et do 13! metres en Y. Cetto erreur
compose les ermeurs sur la polyponale ec jes erreurs sur
b descente des puits _

Pour le reporr en surface, now dvons ey g
résultar un peu moing bon i cause des fignes éloctriques.

CONBIDERATIONS SUR
QATTIMNE AZAR

Le gouffre m's phe beaux puits, belle riviere,
bon éguipement La somme de ses verticales lul donne
un aspect sportfl, mam, || n'eat pad ingrat ot rebutsnt
comme beaccoup de gouffres de monmagne suropéens:
£ température 3t trés supportable, pas d'bsrolmired.
pou d'arghe, woures les qualivés requises par un seoxagd.
fiire!

Moz, je usis le sedd O denire #f e loisse mon ami Hersd
prendre by sote, bl qui ne rive que dune chese reboumer aa
Liban, Qi donne libve cours d son coeur,

A=At Tuace (1) 19971798
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UELQUES AREFLEXIDONS SUR
OFOGRAFPHIE OUTERRAINE

Les ImPrESSI1ONS D'UM Bas Vanoira®

J& uns orenvd ou Libon oves begucoup d'd pror,
{'esprit fausse par bes médios. Lo découverts de ce beaw pays fut
paur moi um enchantement, Un accvell ehateureus, pas de
barméres du lngage of de ce far ko posviifnd  d'ome
chnrmneation  excehlonnele ovec des pers recherchand e
COnbaT & e echanges.

Jai ressonti au Libon begucoup phi de hberté, de.

maturef, de corvivialod, de erodinon et de e de wre que dars
b Fronce octwolle 0 Fon veut tout Mgiferer, taut régiementes of
od fan moun snferme pol o petll dons b epecor de R
IFELNL. . .
Lombiance ifdlés fof wés chofeureuse o s
OVens PArttipd o des soirfes mémorgbles et onimdes

Noirs rermercions les oo qui nous ant proveends pols
nout permedtre de ddcouvrir des mires inoubliobies en
porticuber Corelly st Huphes Bodamil Somi Korkobi Mo
Forra, Moux remercions qussi tous fes autres, qui vl on ovaient
#u l'occenion, nows. gurpient irement occompapnés e
remercans . Michel ‘Majddforw ot Antome Comatl pour ke
occued parfolt ef Mexcellente argonisotion de notre appul
topographique.

i remercions tous fey ame gl nous pae gilés dons
notre topagropde soutermaine ef qui ont équipé be gouffre dune

QTN ATAR
R T

G T fxas
Tazcprapas de oz

iHisghes Badeos)

maniére remargquible, rencant nothe’ tdche beoucoup phi focils
Ly gromd menc ou Spéido-Clib di Libar 44 TALES

f'oi eu fa surprise de décosvir des sites sh&iéologiques
ginpenonts por jeur dimension et Mur beanE. Des rivicres
SOUPERAINES dved un ot siarprennnd cormbaré d he sécheresse
de o’ wrface &n wepitmire

Lo we & Ainfoura Jut ung expénence unljue cor mous
avors &l o chance de parioger ko vie guotidenne dir et
villgpe FbONDiE, ©F QUE Aourdenl ool pu connoire des
touintes Lo gentileste de o femille Azor et dle nos vamims,
Farwdiéd Nide ovec Nohsa, ez plasameries f e nargure fisme 'oves
Abay Machhouwr alies Kalsehsikeoy, noun lofceent begucoup de
SodrvEnITY Bffecinnu,

Depui mon retoud, @ ne cesse d'étre gutour de mal
Farnbassedeur de voure poyt, espénant vawd deciseile i pour #n
Fronce | L5 jours ol 15 om, vous serez cher mai cotnnme chex
wousl)

-

# Diépartemunt S vl de ks Fraoee, 1 Var § e ons (s
appeits be Ban Var! Sed hatitanty ne donnent pad $tre confombue Wvet
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Hughed Badaoul
Razmig Boladgian

Martin Gedeon (T]
Elie Hanlache
Sami Karkabi

Fadi Mader (T}
Wasso Sulukdjian
Marwan Zghelb

McHARET KAMAANM

Carlos Abdo
Hughes Bodaoui
Martin Gedeon
Elie Hankache
Rana Karanouh
Saml Karkabi
joseph Mokhanna
Samer Mudadal (T)
Madia Maaman
Fadi Mader
Marwan Sinng (T)
Wagse Sululd|ian

Houver EL-Qana |

Maouim Bachir [T)
Mour Farra (T}
Rem Karanouh
Fadi Mader (T)

Houet Ksara

Imad Chemall (T}
Rena Karanooh
Jean-Paul Khiar
Fadi Mader [T}

HoueT Seif-EL-DawiLen 2

il Chemali (T)
Martin Gedean
|=an-Paul Khiac
Fadi Mader [T]

MoHarery Zop

Maoum Bachir
Hughes Badaou|
Hay Farra

HMarsin Gedean
Rena Karanouh (T)
Sami Karkabi

Harc Metni

Fadi Mader (T}
Marwan Sinma {T)
Yatso Sulukdfian
Harwan Zgheib (T)



HoUET EL-SouEiqg

Martin Gedeon (T)
Fad| Nader (T)

Harwan Sinno

Hoeuesr Nanaas FL-Ksaim

Carles Abda
Hughes Badasul
Mour Farra
Taron Gedson
Rena Karanouh
HMarc Fatni
Madia Maarnan
Fadi Mader

Houet EL-Qamna 1

MNaowm Bachir
Martin Gedaon [T)
Fadi MNader (T)

HoueT TALLET-THAMNAT

Mowr Farra
HMartin Gedean
Fadi Mader [T

Houet BAaYssouR

bemad Chermadl {T)
Martin Gedaon (T)
Fadi Mader (T}

MecHARET RAs EL-MNAaBAA

Imzd Chemall (T)
Rena Karanouh
Marc Metni (T)
Fadi Mader (T}

Houet eL-HoweT

Claude Hrelke
Rami Hrelke
Sarmi Karkabi

Marwan Zghalb

Hourer MREBRINE

Hughas Badacui
HMartin Gedeon
Renn Raranouh
Samier Mudalal [T)
Fadi Mader [T}

Houet ec-LagrLoug

Roulz Ed {T)
joseph Mahanna (T}
Fadi Mader (T}
Marwan Sawan

HouUuetT EL-Assaprin

Imad Chermli
Roula Eid

Martin Godoeon {T)
Rena Karanauh (T)
Martin Gadeon (T)
Madia Naaman
Fadi Mader (T)

Joe Mhanna

Marwan Sawean

HoueT eL-RouEeiss
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When environmental
concerns impact
production methods

At Cimenterie Nationale, protecting the environment
15 @ key priority, Therefore, we have switched to
cleaner production methods and equipped our
cement plants with highly effective filters that ensure
proper air quality, Dur efforts to contribute to a
better environment have been praised by environment
specialists:

Citing Cimenterie Nationale, Greenpeace representative
Fouad Hamdan sald :

‘This is a great example ol a company who investeqd
millions of dollars 1o radically reduce its emissions”
Daily Star. May 17, 1998

"Dust emissions from the existing plants man stack
have been measured by the Company o be below 50
mgimd These levels, confirmed with the eguipment
fuppifer cammissoning report, confoem to standards
appiicable 1 the US and several Western Furopean
Colr e

LR Wordd Bank, February 12, 1997

TFollowing the factory visit, the groups returned fp a
meeting room for a further questions and answers
ses5i0n, In aur view, the answers were satisfactory and
confumed the company's asserlion that they are
serjously considering all aspects of environment, health
and safeny”

S visit mema, Fridey 20 Docember, 1996
united Nations Industrial Development Organfration

“As a result of s substantial investment in fifters,
wWiliCh. s reduced parficulate emssion from its stacks
to European levels of under 50 mogm per cubic metet.
probatly anly Cimenterie Nationale can meet thess
rargels af present”

Cermant Haeview-Esstern Mediterrnssan,
Novembiar 1996 Flamings Research

Headquarters :

Yarzé Baabda Tel. 9615457106 - 457107 - 468553 - 921335
Fax : 961.5.468556 - 921352 P.O.Box 17-5107 Beirut - Lebanon
hitpuiwww.cimnat.com b E-mail : admin@cimnat.com.lb




	Watwat11.pdf
	frontcover.pdf
	Document.pdf
	Document2.pdf

	001_ELCMFP06.pdf

	20
	21
	Watwat11
	36
	37
	Watwat11
	50
	51
	Watwat11
	58
	59
	Watwat11
	001_ELCMFP063.pdf

	82
	83
	Watwat11
	118
	119
	Watwat11
	124
	125
	Watwat11
	130
	131
	132
	133
	Watwat11
	backcover.pdf
	Document3.pdf
	Document4.pdf



