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Why do cavers o into the trooble of explaoring holes in the ground that are dark, cold,
difficul and dangerows? This is o question that we, s cavers, had to anywer many times,

Bt & more difficull question is why 1 group of people. who are crary enough to go
caving, spend so much lime producing a magazine on what they have beet doing.

For a group of cave sddicts [ike us, this is & valid question.

The impartance of the Al-Ouot ‘Oume does ol only sexve a3 proof of what we have been
deing. it also transfens the experience of caving 1o the rest of the world, showing the beauty and
magnificence of what lics beneath their very foet. This s important, especially in a country like
Lebapon, where respect for most natural treasures does nod exist. We are curreatly expericncing
darmage 10 hundreds of caves, They are belng slowly destroved either by quaries, by roatworks. by
using them m sewage drains, by ignomant people whe believe that concrethons “will grow back nest
veutr”, of by using them as dump sises for waste. The list is endless.

It is mo mistake that Mgharet el Kossaral Antelizs wirs chosen as the main attraction of
thiis [ssue of Al-Owel ‘Cucs, This cave, a network of more than 4km of development. which has been
partially destroyed by s quarry. now goes by the pame of ‘Mgharet ¢l Kassarat’ or the Cave of the
{rmmies.

We hope that this magarine would contribute 1o soppring ihis desuuction by creating
respect for the underwold, Al-Ouot ‘O appeal 14 not only for the professional caver, bul also for
the gencral public, We make sure that we have 2 balance in coatent, from scientific articles, 1o per-
sonal experience. to new discoveries, and other club activities such as trainings.

I is worth noting that this {s the first issoe of il-Ouat "Dt since 1997, (although in 2002
u special issue on Mgharet o Shamwie was published) and it has been n difficull 1k trying o
structure this specific issue after the magazine's loag ahsance.

Initially, we dechded 10 only include articles up 1o 2003, but there was ao way we could
include all ihe eatch up anticles since 1997, soowe had wo drop almost half of those.

We look Forward to seeing future publications of &b Ovet‘Ouee and wish 1o take this
opportanity 1o thank the weam that worked on this issue (whether in thinking, writinig.
photographing. proof resding. or map collecting) for their hard work and dedication.

Wasl Hineidan
e o b Al Ciweai. 14713 Clserarmiines

Tl ummmirey svmaiziy of S Bunbad, bare Mol Pt fadbor anel Woabd Jadi



= Gallery jside Mgharet el Moutran
(Phaoto by lssam Bou |Jawdoh)



> Gallery imside Mgharet ol Eassarat
{Photo by lssam Bou Jawdsh)
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MGHARET EL KASSARAT, ANTELIAS * History, Morphology and Speleclogy

Mpharei of Katvarad (from Arabic, “the cave
af the guarries” ) iy locafed i the Angefian localin
Within e coqavind area of centml Lebames, o fow Lils-
raerers fo the pornh of e Beirn Ciry [enpital of
Lebanon ). Thix article preienty o short ksprival
averview of tee discovery and exploraiion of dein cove
ax well ay o speleciogieal descriprion of iis moamen-
fanes parlieries ardl morphologicrel femivres

The iliscavery of Magharer of Kagvarar is
inferemily redoed 1o the divcovery wnd explorotion of
the adeepest cave in Lebanon {Nower [from Arabic,
‘rimkfele | Fouar ed ar dn the Maidal Tarckich
Iocalify: see Karkabhd, (9711 in the late 'S80 The
ciploration of i sinbhale bcored aear the top of
cemiral Mownd Letamen | =T S00m aturee sea level, axl)
werd follewed By fwo ofve festy | 1995 ard | 96T per
fermed invide Mowe! Fouar ed D, obour bventy
tirengters e e eon? of ef Kncsorar cave (reod Enosiw
then k. The olve infecied ol the botfomof e simbhofe n
Miiclel Tarchich reappeared [0 dava feter principaliy
i fhe Faopar Autelins Spring, phor 21 km down
itrpm dlong the poant (=75m gl L Thedr festy carried
it by the equerr of the Speleo Club dv L 15CT )
Pl them ro believe et oo fmporimn karrbic rvafem
e hiddem somewiere hetwern e sinkione ard the
wpring. in the hope of firding o cave juan ipigream e
Fapmwdr Arfellas mriag siadlarlv o the nearby Jelia
Spring {Eig. I}, o terfex of mirface ROEECHTNL WEne
cemiilrchedd im dhe Amteling orea fud remusined prsse-
coxsfind amrn [969 Dherire i dmee, e dred
upniremr of e fpriag ol airededy being grarnied.
Chn Febrniary T8 of T8, Sami Karkold — 8 {enefing
cuver i the fime — vy comiecied By e guarrmiiug
peoile mformuag dibm of @ caviry deder o coilapaed
arrtdne the fTonr af the Anteliay gurreies, Witlin fowr
ey, the SCL arpondzed an explosmiory outlng foe the
ety curdd diveovered 800w of wndierg rosind patiages,




The 1969 Discovery

The opening in the floor of the quarmics led o
a large room sbouat 14 m wide and 20 m high (Fig. 21
The cavers then wandered 600m down gradient, north-
ward o reach o mud choke. In the opposiie direction,
ubout 230m of developnsent ended up with & siphon,
Later in July of the same year, the SCL revisited the
cave with British cavers from the Yorkshine Ramblers
Club io survey the discovered passapes. Bul during tha
wisit and 10 the caven' amazement, the siphon was dry,
they heand a distant sound of roaring water { Middieion
LR, 19700, Following the sound, the cavers discovered
mn anderground river with about three kiloapeiers of
development, Since then ‘Maghared el Kastaral® (or the
Cave of the Quarries ) was coined a5 the anmie for tils
cuve, which was —and siill 15— one of the 1en loagesn
caves i Lebanon,

The Period Following the Discovery

It was pot long enough that the quarmies had

reached the bevel of the cove. An entlre seethon was com-

pletely quarmed oul. The entrance io the cave was
hlocked (sealed) with rock debris as the cavers were not
aliowed fo search for any eveniual entrance bp occess the
cave: for security reasons, However, access to the part of
the cave down grodient of the original { firss) mof
crtrance, which leads o 8 mixl choke, was sill poasible,
The main cave and s ondergronnd mver wene losi (see
Mader, 1997), The Lebanese strife that hit the couniry by
slorm in 1975 prevenied any serious control on ihe guas-

ries. which rpidly expanded covening o much Larger sur-

face-area, Al that ime all hopes o save the cave and re-
access jis momenious galleries and underground river
vanished. Sknee then, the underpround river of the
Kassarut Cave became mone of a legend narrated by the
elders of the Spdbéo-Club du Liban who had the privi-
lege of vishing i

The Rediscovery

En the 19900, afier the end of the Lebanese
war, the SCL cavers tried aguin to search Tor the bost
cave, bul ongoing quarrying made cheir quest impossd-
hle, In 1994, effons 1o relicve shonage in fresh water
supply in the Metn Caza and the Greater Beinat area
were being spent by the Government. The Councy for
Development and Reconsimcthon had commissioned a
privite consultancy firm (BTD Buresn Technigue poar
le Développement], o condue a stuly for explolting ihe
wkers of the Anteliss underground river. In onder 1o
select the uppropriate catchment works and exploil the
underground river, the cave had 1o be found fisst. For
that puarpise, peophysical invesiigation (geo-electrical
and ebectmemagnetie -Y1LIF) was corried oud but the
results remained inconchsive without constructing con-

trol wells (Nader, 1997} Therefore, explomtion dnlling
had 10 be undemaken und 13 borehobes were drilled.
Only one borehole (Mo, 117 had srock s cavity worth
imvesiigating. A bomee video comera was tumed inio a
vibeo-probe and the imstallathon of 1 TV mondior was sel
up near the well (Nader, 1997} The image of & small
portion af the cave with a row of sinlsctites and cave
flowstones was imnsmited to the surface. Though whas
could be seen was less than 8 10m long cavity, this con-
tributed to the decishon of reaming the borehode and
senling cavers for an actonl investigation. The well was
exlarged 1o & dinmeter of Them allowing cavers inside,
Bami Karkabi, Amoine Comaty, Hughes Badsoui and
Fadi Moder (all SCL cavers ot that time) weal down
inside this borehobe and reached o well-decormed, dry
gallery with distinctive spelenthems about 25 m below
the surface (Nmler, 19971, After sbowi 100 m and 28
years, be underground river of ibe mythical Kassarst
Cave wa found sgain, the barchole having hit nothing
clse but the “Golene S&che” (see enclosed map) thay was
originally surveyved by the older cavers. Since that day,
ihe cove of the Kasiars! has been explored and ne-
mapped, with new gallerss and pew wonders discov-
cred, More than 3.2 Km of developmeni have been dis-
covered and surveved.

Cave Morphology

The total development = i.e. the overall bength
of the surveyved passoges = of Magharet el Kassarai is
about 468 km {iee enclosed map), The cave’s main
isinous} anis generilly rends Ensi-West, with only o
few side-galleries. The surveved underground passages
are ghouped 1m0 twelve sections; each of which s char-
nscierized by special geomorphological and spleclogical
features, Cenain hydrogeobegical charscieristics were
biy employed in defining these sections; which are dis-
cuszed in tum from the inland {eastemn) extremity of the
cave towards jis entramee {i.e, westwards), less than one
kibmmeier upstream of ihe Fouar Amelias spring.

Seetion I Fault Mlane Chamber

This is the exsi-southermmost part of the
Kaisaral cave (enclosed map), A small siphon with sing-
nant wakers in & funnel-shaped gallery (s couple of
meters wide and high) marks the very end of ihe cave.
The siphon waters flow. in an are shaped conduly and dis-
sppear to the norheast. Some 40m of cave development
conpects the siphon wiith a huge chamber consising of
vwin madn pars The ‘echi-hall® (also called "Salle du
Commité”) inciuding the beautiful “Breast Room” (*Salle
des Seins’ |, anal the Fault Plane Hall senso-sticto.

Ini foct, the two pans are sssocized 10 a NNE-
S5W faub which has resalted in an enofmous hall
through mass-wasiing {cetling collapse), The eastem part
of the Fault Plane Chamber comsisis of o big hill made
up of collapsed mcks. To the nonhern side {ihe lrighest
pvimt ), @ sinkhobe wos foand ot the boundary between the
wall of the chumber (fouli plane) and the eboulis. To the



motli-gastem extremity (before the siphon segment), ihe
proud {lowesi poimi of the chamber s covered by
while calciie ("Planchd Sulagmitigue’ ) underving a few
mound-hike stalagmites, s couple of which look like
breasts surmounded by white flowstone.

The Fauilt Plane chamber is o large poom,
where o distinctive fault plane can be seen on one side
andd collapsed rocks on the other; this is g dry portion of
ihe cave. This room extends for aboat 250m befoe the
amall Breast Room is reached. The width of the Fault
Plane mxpm reaches gl some paint aboun 40m.

Section H: The Junction Gallery

The wesaem border of the Foul Plane
Chamber is demoresied by 5 gallery the axls of which
trenids almost perpendicular to that of the fouli. The
bength of this gallery is nbout 11m, [1 connects the Faull
Plame Chamber to the Nonhem Siphon Section - the
norihern eaiternmond extremity of the cave sysiem.
That's why it is called the Juncion Gallery, About | 0m
from the connection, an opening was found in the ceiling
from which water drips. This was explored with the masi
and the help of a Belgian team from the SPEKUL caving
club; o room extending over the inlersection was foand
and surveyed icalled the Belgian Room),

Section [H: The Northern Siphon Section

This section consists of & sipious gallery
Moored with ihick mud deposits, within which (almost o
the cemfer) & water channel conveys water soerced from
2 werminal siphon, The ceiling and the wills of this sec-
tioani mre very simdlar io phreatic korst with lobes and
smooith dissolution parems.

Section IV: The Mariin's Gallery

The Manin‘s Gallery is o fossil gallery extend-
ing for about 190 m and fwning right for aboot 18P io
become paralle] again io the main cave axis. Both see-
tions (111 and 1Y) form respectively the northermn and
southerm brunches of & Y-paitern, converging into the
eanternmost extremity of the Upsiream Main Gallery
lhﬂmw.ﬁljnlluhm?mmhfﬂﬂtm
Tim firom the Y -unction, in 2 small room on ihe righi.
This section ends with o mod choke.

Section V: The Upstream Main Gallery

This inclisdes a buge room of collape debris
nnd @ bypass, the water Mowing from Section 1 {ihe
Monhemn Siphon) cascades into the Upstream Main
Gallers which trends almost East-West, To the eastern-
most eddge of this gallery the width is the maximm os
well s the height (this part is formed by intense celing
collapse nnd rock debris), while the cave passage nar-
rows down westward before reaching the point of inter-
section with the Major Siphon Section - i.2. Section (V1)
= ol the Divwnsiream Maln Gallery - Le. Section VIL
These form a Y branching pattern (see map), Here it is

imiporiand (0 note thal the waler Nowing throagh the
Upsiream Callery divens southwaind iwands the Major

Siphon rather than continulng westwand into the
Downstream Gollery (see enclosed map).

Kection VI: The Major Siphon Section

The Major Siphon section éxiends for g bif
misre than 30m. Aboul TOm south of the imtersection of
this secthon with the main avks of the cave, the wuter
Mows w0 ihe right (Le. west) inio o small network thai
turms back posthvand bowards the Downstimeam Gallery
iSection VII). Here, the hifurcation represents the lowess
point. 11 is believed that water nohing inmo this siphon
fremn besthy micles is the samis water ihit reemenpes further
downstrean in the cave (va Downstrenm Gallery o the
start of the collapsed blocks portion whene dye injection
used o be carried out The magority of the waier is
wsturcedd funher upstream of this section, wheve the major
siphon was found, Note o 907 shift in the passage direc-
tinn from MNW-SE o ME-5W chamscieriving the Major
Siphon Section.

A dive was sitempted in the major siphon,
wiiich led to the discovery of an additional 2hm
npproaimaicly as shown in the mag. I appears ihst fur-
ther submerged galleries may 9l be discovered beyond
that extem and perhaps wime other dry pallenss as well;
funher discovery in thar submerged pomeon of the cive
mwaits divers.

Section VIf: The Downstream Main Gallery

This gallery conveys the wuters flowing from
the Upstream Main Gallery and mostly from the Major
Siphon. It is subdivided in different sub-sections accond-
ing to speleological, geomorphobogical and hydrogeolog-
ical charactenstics. These are (fnom east o wes1): |1 The
Pearl Area ond Collapse Zone, 2§ the Huge Gours
Galkery, 3y ihe Linle Cascnde and “Main Counpie” Pan,
4} the River-Lake. 5) the Braided Scream, and &) the

Taboggan Stk

The Pearl Area and Collaprse Zone

This Section extends for shoud 220m until the
second Y intersection. Afler about |80, pearls are
found on the Moot of the cove which gave this section its
name. A smaller passuge runs pamllel o the moin seg-
ment gnd diverts the incoming water, which has allowed
the presence of pearls in the maoin gallery, This small wet
passage is shoul Wn lng and has its upntream side
alimoss &l the Y imersection. The Pearl Scction ieaches a
maximum widih of shout 13m and constitutes o farge
i

As discubsed above, the waber Nowing from
Section V' through the Pearl Arca rushes 1o the left inio
the Major Siphon section, The karge moom ending in this
Y-inierseciion is chemeterized by o snd bank where
SCL members camp and hove their snacks useally dur-
ing their expeditions inside the cave.



The Huge Gowrs Gallery

After the waterfall a mofe or less straigh
development of the cave wermed the Gours inmstone)
Section doe iv the presence of large gowrsfrimsioie
powals, extends for aboat 100 before a Aght tam and
bt H0m lead io 8 slope of collapsed blocks of mck
and concretions, This section is chameterized by 8 very
tagh ceiling, and a more or less recinngular develop-
menl It is worth mentioning that 3 pasageway over an
elevated platfoom full of sislagmites and o descent
between druperies bas to be iackled along the way. Afier
ihis plutfisrm & plee walk along a shallow pontson of the
river charncterized by mud banks lesds io 8 sbope of col-
Inpaed rocks. I is in this porion of the cave where 2
guuging section was established and regular messure-
menis were being carmed oul by SCL speleologisis and
BTD hydrogeabogists for the Council for Developmen:
ind Reconstniction water mipply stuly,

The siart of the collapsed blocks portion is
well known for being the dye injection point diring trac-
ef testing carried oul by the SCL inside the cave o guan-
tify the varation of flow inside and outade the cave,
undersitand better ihe karstic development and the con-
nection of ibe main Anteliss Underground River with
mearby springs such & those of Chalaw: cave, Faouar
Antelizs, and others. Beyond this poind and unti] the frst
¥ Intereection the cave 5 dry and water s powhere o be
oo

The collapsed blocks portdion keads to o beaun)-
ful winnel like space which is compleiely covered with
while concretions. On ithe floor small ponds of waler
where a calche film can be seen growing as well as
besutiful pesrls, Al the enirance of this pessage, a showly
decomposing dead bat became a reference point invide
the cave during the re-explomtion and surveying period
This passage is followed by o muoddy sbope climb where
calcite has grown on bop of the mad creating popeorn
like features in addition 1o stalagmites and couldes, SCL
has also placed red and white bands io esablish one pas-
nagewny ond minimize domage o the casily breakahle
concretion cover.

The: muad slope ultimately beads 10 the T Y
intersection of the cave, which is also the SCL Camp
Section. After surveying, the whole part including the
collapsed blocks, ihe tunnel like passage, and the mud
slope were found (o be ull in one large room created by a
collapied roof.,

The Lintle Caseads ond "Main-Couranie”

This sub-section s located abau S
upstrenm the river from the Presidem’s
Ciallery, For & short penicd of time during spring when
anowmell is ocowming, the wnterfall dissppears with the
rising wader kevel. Most of the year, the waterfall has 1o
be crossed by getting off from the danghies aboul 10m
before the waterfull and climbing the cave wall on the
right bank or to the left when going up and then wekling
& "main cournate” before going down o rope of abous

Sm. The dinghics are lefi behind since funber progress
inko the rest of the cove no longer réquires their use,

The River-Lale

This pari of the river is characierized by sill,
calm water with sand beaches. The waler depth is shal-
low mned the gallery is relutively wide (4 to Sm) and
meandering. The ceiling is relatively high {as much as
2 meters ),

The Brardded-Sireamin

As the water depth decreases, the calm river
tares ingo & braided stream floored with rock debris and
blocks of rocks of vanous sires. Here the water velocily
increases. In the dry season, this part is almost dry as the
wader percolaies into the boulders and gravels on the
nver-hed.

Thr Tedurggam Sird

The river waters disappear in the Toboggan
Sink, which forms = feature similar to & =ink i 8 blind
villey, geomorphologically speaking. This cun be con-
sidered a3 the western end of the sctive pani of the
Kassarat cave. The Entrance Section intersects al almost
S the underground river ai the poini where the fiver,
which was flowing in quite a large main passage. enids
with & wall, which is potentially o result of displocement
along & N-5 trending fault. At that point, two karstic
‘muibes”, which sre pan of the Tobogan Section extending
o the northwest and located at ihe Noor level drin the
whole inderground fver most of the year, Their iobog-
gan like shope where waterswirks down gave this portion
Hs name,

During the second half of winter and the shos
spring (Morch-May), when the water levels are ot their
highest, the discharge of the underground river consider-
ably increases and exceeds I m's (Labaki, 1998), bence
cannot be secommodated by the narrow Toboggan con-
duits. This b when ihe water bevel of the river signifi-
camly increnses up o [0m higher than during the low
flow period. As o result, water floods the Entrance
Sectlon, which becomes inscoessible. For o short period
of time when the discharge is af a maximum, the main
axik of the cave becomes o lake far bock 1o the first Y
imlemseciion in the cave, where o boulder slope has 1o be
climbed.

in addithon 1o the two sctive condulis, which
scpommiodsie the entire flow during low flow condi-
tioms, a third parallel, sdjscent passage nomh of ibe oth-
€rs can be accessed at those imes. This passage leads
into & small lsbyrmth where the sctive conduits may be
observed from window like openings. This condidt uli-
mately feads down indo a giphon aboot S0m from e
#an of the Toboggan Section, Water flowing down iiio
the Toboggan uliimately reaches an impensirable siphon
of water.

The Toboggan Section is characterized by wall
andd floor scallops indicating ihe norhwest direction of



waler{low and the inlermiitent pressurized Mow conds-
tioms occurming, Naturally no concretions are observed in
this section, which can be considersd o ihe youngesi
partion af the cove as suggested by its development in a
desd end Hie wall within the main cave axis, i relative.
|y much smuller proportione. in addition to its hydraulic
dynamicity. I appesrs thal structural displocemems hove
forced the underground river 1o abandon is main path
which was likely (hrowgh the Entrance Section ond the
Bexr Cave. This may be exploined by the Entrance
Section becoming af too much of un engle with the main
axis and at o higher elevation. A lower bypass was there-
fore potemially dug by water and the water moved ko
the Tobogpan Section.

Secttom VIIT; The Dy (Fosuil) Gallerien

This section consiits of the dry galleries which
nre higher thun the cave main axis, One of these galleries
iealled previously *Gallerie Séche’ ) wis surveyed in
1969 and was the snme gallery sinick by the bomrehole
through which the re-discovery of the cave ook place in
1997 (s2e above), The other gallery | "Gallerie du
Président’ i was discovered after 1697,

Section Villa: Galerie Steke

About 4m upstream from the Toboggan and
the intersection with the Entrunce Section, the Dry
Gallery. which is sccessed from the northemn side (nght
bank) of the underground river, exiends for abowt [40m
This gallery was explored and surveyed in 1965
{Karkabi. 1988) and is chamererized by beautifol salac-
tites nnd stalagmites severl meiers long, Ii is = fossi]
gallery shoist Jhm higher ihon the nver during low (low
conditions. The ceiling, floor, and walls are almost
entirely filled with flowsiones and differen spelecibenta.

A red and white 1ape wai placed in this gallery
i delinesie o passageway through the stnlagmites: and
fowstones and o minimize the unavoidable damage
resulling from caving aciivities.

Section VIIb: Galerie du Prévideni

5o far the main axis of the cave, where the
underground river is Mlowing, s trending NW-SE. From
the indersection with the dry gallery, & dinghy is necded
to farther advanos into the cave, Abhout 40 m fmber
upstreant, an opening showt Em higher than the river
cowrse duning bow flow conditions ks sccessed by a rope.
This same opening con be accessed by o dinghy during
snow mell season when water levels are af their higheu
as the water level rises about fim in this section of the
cove,

The opening beads to the President’s Gullery as
it was numed o pay triboe to the President of the SCL
ut the fime, Hughes Badaoud, wha discoversd it The
pllery extends for aboat 1 50m and exhibits beautiful
concretions varying from commisn stalactites and stalag-
mites b0 helictites and eccentrics, disc speleothems,

drapenies, and coulbdes, Inoa way it soits well its name
since it givies the impression of en brea reserved for

presdenis.

Section IX; The Entrance Network Posi 1997

This pant of the cave compases the recently
excavaled section, which wed 10 be pant of the cave umil
guarrying maide it en opening by removing the down-
siream par s shown on the enclosed map. To the wes|
the cave uiad o extend inlo what is currently known as
ik Bear Cave the opening of which now Hes aboa
3000m avway in an oiher quarry foce. Quarrying has ihus
separated the main cave from the Bear Cave by com-
phetely wiping out some 340m of cave development. The
Enirance Section extends abot 270m East from the
entrance 1ill the Tobogan Section where the
Undergroand River disappears complaiely o reemerge
in the Faounr Antelios Spnag as proven by dye testing
iLabmki, 1998].

The Entrnnce Section hias & width ranging
between 10 o 15 m, and about 20m in the last L0m
before reaching the urderground river. The height of the
passage reaches more than 0m in some aneis but is gen-
erally about 10m. The passage is mosily aloping twaards
the east, which 13 in the opposiie direction of the main
underground river axis sloping io the west similardy 1o
the underground river Mow, This is the reason why the
entrance sechion may be contdercd along with the Bear
cave o3 & fossdl gallery po loager pan of the active sys-
tem piself, Small colonies of fruiis bais are abundantly
found mn this section of the cave.

About 25m from the entrance, a amping pas-
sajpe sooessed an the flodr kevel is found in the
southern wall of the cave. This is 3 muddy and sandy
passage oriented southwest ihat used 1o be accessed
whike walking wpright in 1969, Thus ihe waier dynasmics
in this pomion of the cove have most probably changed
dug to quarrying sctivitics, There was no topography of
this portion of the cave in 196% and so it s not clear o
what extent it was bmpacted by quarnyng. It is howewver
sugpested from the pesibon of the secomld 1969 entrunce
{xee map), which po bager exisis, and the presence of
one passage leading owards the quarry face sl majir
changes have affected this area.

Section X: Maghares ed INBb (The Bear cave)

Today, The Bear Cave isseparatedirom the
riealn Kadsaral cave s & resull of quarrving. [is entrance
in throagh o mwud slope from one of the quarry foces
downstream from the main Ksssarm cove entrance (e
map). The Bear Cave extends for abowt 550m and is
muddy cave, When water Moods from the main entrance
of the Kassarut cave ond mnoff water Now imio the quar-
ry floos a lot of waler seeps o the Bear Cave.

This cave has eamed its pame dug 1o the discovery of
bear hones ot its very enill, up & mad choke. This finding
leals my suggestion that orginally this cave was linked




with the owiside aml could have constituted an entrance

b the Bassarl cave (prics o quarrying) that was pever
found. Karkabs (2003) indicates that & small cave that
wan known b exist befone UATTY g lids ..IIII'I|.'||I:'.I.'!.:|

been removed and could have been linked 1o the bear
cave. The presend altered iopograplsy of the srea makes 14
owever dulfecudt B0 be ceriain

Conclusion

The beauiy of the Antelias Kassarat Cove can
only be modched by thai of i complex hesory of
discovery, loss, aml rediseovery, Today, quamymg has
siopped bur the futiere of the cave still remain Encenain
will it rermain hosimge (o the guorries where sccess i sill
grontéd with difficalyT Will in be part of 2 showcave

progect, whach will reveal f1s astomisd
pubbic? Oir will it be o beesthisk ing

] Euty Bo the

By prufhed
oocnsionally to cavers in search of nature’s hidden
umderground treasines?

Whether these guestions will be answered in
the future, the Andeliss Esssarat Cove has undoabtedly
carvel memiaries with uneque emotions in the hearts of
thirvig who were lucky emoagh 1o ke part n its
dncovery and rediscovery
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TPELEDLDGICAL EXPLOAATION

THE TRAVERSE OF HOUET EL DAKHOUN

Wael Hmaydan
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Howet el-Diakkoun [s an
open-air iinkhole. One of the moar
powerfal rivers of Ledbaron Tows
throiegh this sinkienle and reappedrs
Stilen deramsiream from a huge crack
in phe morpive dodoatone cofiff, Several
tiwe throwgphors (e histery the $CL
afiempied [0 reverse the wiole
karstic development of Houet
el-Dheilchenm, burt all of there outing
failed. In [990 thiy challenge wiar
renttempied | Nacder, J000)

= bl @l Dakboun e e b e e
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Fioneer Lebamese cavers,

during the |930's, have been very
curious and amared by one of 1the
most imleresting knmtological fealure
in the Nahr Ibrahim valley, colled |
Houet el-Dakhoun [or the chimaey
sinkholel,

Houet el-Dakhoun is an
open-air sinkbole. Cine of ibe mos
pawerful rivers of Lebanon. Nahr
Ibwmliim Dwith @ flow-rsie reaching up
1o dm'fsee ) (lows ibrough this sink-
hale, then re-appears again S00m
dosnstream from o huge crack in the
massive dolostone cliff

The powerful rush of water
inta the sinkhole causes the relese of
hmge cloiads of waler vapour, espe-
cially duning the spring seuson. These
clowds cun be seen Imom several kilo-
meters away making it book [Eke a
naiurad chiminey,

Severnl outings were noed-
ed to traverse the whale karutie devel-
apThend of Hiosaet el Dukhowan, bat all
of thesie atiempis {ailed, with ane trip
almost cavsing the death of o cover.
For = long time, the network of Hodet
el-Dakhoun remained o sxret and no
one thought of trying 10 discover this
hidden runsel; mot wst| palure Heell
decided 1o give us B enigue oppony-
mity in D945,

The umssually low precipi-
tation rutes of ihe years 1998|9909
allowed e Mow rute of ol Lebanese
rivers o decrease dramancally, This
motivaied SCL covers 10 try agoin b
traverse the network,

O Angust 1* 1994, a icam
al cavers decklad 1o iry ihe iravene
from the bower end of the cave,
Muoving aguinst the curment, passing
theee lakes, several waterfalls and
winne sgueeres, they meached o waler-
fadl thal they could pot pass, This
waterfall come fo be known as the
“Temible Chscude’.

The second altempl wos on
August |5 1999, when the cavern
decudel o tzrget the upsleam
entrapce of Fiosiel gl-Dukhoun, The
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entrance began with an impressive
Biim deep open-nir paich. Al the bot-
o of this pitch the niver fomms a
mearvelous walerfall that ends with &
Inke and & rock island in the middle,
serving 2 a londing spod. The t=am
contipusd progressing o the cave,
crossing huge nmstons doms and @
second lake. Then they found them-
selves having o cfods & namow
cEnyon {semetimes only Micm wide).
T of the cavers swan scros it and
rigged norope for secanty. Lipon
reaching o thind lake their progresion
wis sbopped becanss they had mn oai
of mopes, The two covers had o swim
back agains the current becnise the
mpes hod sunk inbo the water and
ey could nol wse them anymore.

Lin the thard trial, August
22 1994, ihe team iook more equip-
meent and plastic ropes o prevent
tin.l,in:l While the Cavers Were rg-
ging ihe Rl waterfall, a big mck
slipped ond hit one of the cavers who
wmn rigging below. The mock hit the
fromt of his belmet @nd slid along the
right side of his body. The caver sul-
fered froam temporary aninesis, but
eveniually be was able o o up the
Tope alone.

In spite of deis emble aoea-
dent, the rest of the weam decided 10
coantinue the exploniion, bul ihe acci-
denit had lefi the teaim in a sinse of
shick, They were oitly able o rig
unbil the ihird lake then ihey decided
10 go back up and leave agnin the
seciet of Howel ¢l-Dxakhoun liddden.

Sunday, Seprember |2
1969 Ammber sitempe: Two legins;
ench enfering the neiwork from o daf-
fercnt end, The team thal enbered
from ke lower side faoed the same
fate of the first trinl, and had 1o Sop
al the “Terrible Cascade’. The secanid
tean reached the third lake easily bin
then ihey hod fo cross o hamiying
waterfall, that came to be Kpown o
the “Moulinex’. Following ihat there
was d 30m pit 2nd a fowurth lake, and
the team comtinued Jooking for the

(% Vemimiad o WY VL Ttmm

Temble Cuscude” urd the huge rock
thai lay ai its iop. The network scemed
pever ending, reaching o fifih lake 30m
long with no sunlight. Afler swimming
geross the lake, there was another 2m
o My strebch of huge blocks of rocks,
ending with a waterfull that fed 10 8 pool
and then 1o yeot anoiher waierfall.

Then thera it was, the huge
ruck in the middle of the streant, which
mseand that the last cascade was pone
othier than the “Temrible Cascade’. The
o feams were able o bear cach other
moniess Uhe woterfall. Mow all they have
o do wiis rig the 3m high waterfall
Fimully the two teoms et and Houet -
Dakhoun had nothing more 1o hide

Information on Howet e Dakboan:
x = | 57 3:40m

y = 25T e

=625 m

Wiap of Faraya 1730 (0K

Geolegy: Kesrouane Formation, 14
Total developmen: 400m

Total elevation difference: 1 30m

The membera af Jhe huly smindov el om

iy eaponiion e,

Abir Fabhry, Javkie Kechichio. funes B
Jorwsleh, Kenw Keranmeh, Neaowm Bechis,
Faull Noder, Elir Hanbacks, Somer Mudaliel
Aane Memi, Marwan Sinne, fugiva
Hasbiwinl. doaepedy Mbann, Abed £l Parvrk,
Nl Meemar, Riwde Sombrg, Elfe Chowriry,
Rekri Koronful, Jobey Frem amd Hikma
o,

Helerences

<Mader, F. H. 2000 The siory of Houet
eul-Dakhoun. The Inermationsl

Caver Mogazime, Aven Iniermnatsonal
Publications, LK, 24, §55.

Selected reports from the SCL archives
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» Gallery Inside Mgharer el Kassarat
(Photo by hsam Bou Jawdeh)



LES SCL SPELEOLOGUES DE TRIPOLI EL MINA
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Moms snmmes un groupe de scoat (zec-
tion Minu des soouts musulmans de Tripoli-Mina)
trtd piddrensd par o spéidologle. En 1991 nows
Igmonons Wl de ceble |=I'\.-|.'I|:d||1r ik S FTETFTRTE
s randodinee |'-\:'|h~-.ln:' el Ia découvene des ligs de
tivegre fels ln Kadicha el Joaur el Anrkn, Dés 1905
s avons Elargs nolre cercle d'oction ven
Miebbine {Denmiydi et mecint le célebre Qomet es
soouda, ke plus haut sommet do Liban of do
Proche-Choent (3083 m) A partir de ceqte date ef
1L I-|.|IJ d O jWir i 5
camps vermaus a Noél
ki NCEEe o |'|.II|'.Iu da H..|'||||._||_..|_ Myife PErCOYrS
e pilus important ile 10 acls 19965 o éid celui de
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joindre Tripoli & la Békas en passant par Qomet s
Adisla e Y amounnd ef o en six jours de marche

Buodre passeon pour lo spéléologie s'esl
villde & la lecture A" on article pare dans ke revoe
soienee f Vae illusird de nombreuses e belles
phaieos decrmvant longuement cetie dincipline. et
stlile & | insastance de notre gmi 'Walid HodTar que
nivies aviomns décidE de nows adoaner i cene actvid

Walid Haffar Sadi ke “lesder™ de motre
Eroupe. NOUS Sofmises au medas de jpovier 1997, 11
décube de commencer par I"explomition de la grome
de fahlan (Aka Achou' ), L équipe ext constinade
de [ssam Shat, Mohamed ef Hélou, Talal Mekawi.
Babih et Walld HalTar Ceite ST 1RSI
sl brvie par "explomtion de notre premier gouf
[re sitiéd b Kalerbine (S0

Lim =50 mmeiies ui nous 8 TEi 100U ecur
L orifloe fdr deroit o | [II||I'.-|||J.|_-||| CROFTTE proin
nones, Mals nous avons décidd d'y descenidne avex
le maténel de bord, Nous sommes refournds &
Terpali et svom empraned une dchelle i conle &

Sk R G L T AL W,

=TT, Walid Fafar snd MHodamed # Hslnu = !

mondnnts en bois don e poids dépassai ke Lg o
metre. L échelle n®abivignast pas le sol, Mohamned
¢l Hélou descenidu G Fermier COirlaibl sur he
enorme corde de Jem de diametne

L ext on mis de mors e In méme
mpee gue e deciiverte 1o plias mportanie &

tie celle de Myghoret Fod, Cest b ls swite d'wr
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rumenrs relaives & In peésence d une oy
 pEpon. Sous avons déesdéE 3"y aller

ar | hewre. Lexplomoon de 800 mépres de

puienes & cic cflecinde lors de o sories

idcives. Cesd alors que 'Walid Haffae
conlacte Fads Noder duns le bt de eallaborer &
“eaplorution ef qu’une équipe du 5.0 Libon
composce de Martin Gé&déon, Soma Karkahd
Mare Memi, Fodi MNader et Marwan Senno artive
A Tripoll poir poursiclvre I esplorsiton. Quant b
naaE modre prosipe Slail composE de Walsd Hofiar
Eabnh HalFar el Issam Shai

Lonie s0Mmec & 61 une Elape bk

rmpornmie dans notre cheminement
spcicologigue. Cdtakl motre premiépe nencoanine
avec guekques membres du 500 Likan. Nous
Efions ires |mpressinnds par leurs dquipenents &
par | approche didactique de la spéldalogi

Asier [U6T : un cours de spéléo ot des fiches
techmigses faotis ond ¢ namis, mals nos e
pmsedions loupurs pas de mokérnel. Noin
r\l:'l'.1"|3i|lll'\. dans les profies munées d un

equpement rCimeRnire. Naods aVons et

eaplond un gowflre de -2
wlidtres, A La descenne fiods

cond it f
FsEEinng it le rappel adors gue
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a remoniie & effeciuail aved dewn cordebeiies &
Y noewds de [ ik ' A Celle EPCHyUE [
compilians guitre membres achifs 1 Rabih

Marzach, Wansim Dakashe. Mohamed Sankan
Mohamad All Anniis
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ecn nuitresé bn procédere & exploration die s
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Fevrer S AVan ermEne mess Chides
aniversitaires, Mohammed el Helow e
mE-meT avons déoid de nous inscrine o
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Frvnier 2007 | | pramde Soape préciden de
pusienrs reumion aves [ssam Bow Jowdeh o &1
Iimsenption e iotalng du growupe de Tripoali au
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fiertd ef solidanitd Aujound' hid les spéléologues

de Tripoli foai de grandes explormg
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compiiEnt um leurs membres 8 sEn dio conmné
do S.C. Liban
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ThAIG
CAVE RESCUE TRAINING FOR THE SAUDI GEOLOGICAL SURVEY

Issam Bou Jawdah Jisa Feidan
iy Doypreieta o oo

AL S @il af e rescon Eradsing in Mghares Bousisg
[l T Ty S

Upan the request of the Saudi Geological Sociery, the Spéldo-Club du Liban conducted a rraining
N1 GV FESCHE fOF P Siccetiivg years, The team was rrained from the basic SRT axcent and
descent technigues to cave rescue and surveying.
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The Spéléo Club du Liban (SCL), throughout s 30 years of existence, has
abways been o regional pionser in the science and echnique of cave rescue. This
resulted in international considerntion of the club s 8 rescue entity particulary in the
Arnbic speaking countries. More than jen large maneavers were conducted in the
1990°s (Bechara, 2002). Theis incloded maneuvers with the 55F (Spdléo-Secours
Fruncaisi, the Lebanese Army, and ihe Red Cross {Bechara, 2002). Muaneuvers have
included simphe cave rescues in borizontal and vertical caves and complox ones
which intmduced helicopler evacuations and river rescues 10 Lebanon for the first
time, Five and seven rescuers from the Red Cross in 1902 and 2003 respectively
were trakned 10 ald in the cove rescue evacuations. Similardy a group of five officers
from the Lebanese army were trained in 1998 and 1999 o establish a Lebanese ammy
entity tual aids in rescue opemtions

The last real thine rescue wis comducted in 2002 when the Syrian
Ciovernmeni condocied the S5CL and Lebaness Adventure for o mountain rescus of &
lost girl. The rescus was conducied on 8 large scale with the Synan army W cover a
witke urea, where the victim might be present in, The victim was recoversd afler ion
days bud it was 0o lote {Bechara, 2002)

The guest by the Samdi Geological Survey (505) 1o discover and map
coves i the Kingdom of Suadi Arabin led 10 the extablishment of o caving ennty
within $05. Activitles of this caving entity hod accelerated in the last few years. The
Middle-East Speleological Symposium in 2001 highlighted the remendous effort tus
small entity is putting forwand bn discovering und mapping new cave. Such caving
activitics have also maised some conoers o the salfely of cavers. [herelores, upon
the request of the SG5, the SCL provided for vwo comseculive years (20011 amd 2003
an intenaive 10 days course [0 cove nescue ond Sl o Eechmpues
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For twvo vears in & row firel nid specialist Joe Lasdain mimdisced to the
505 team the first aigd lechnigues in seviernl sesionm ihai mmsoumied (o appooxmaely
30 howrs. The sessions wene both iheoretical and practical in the SCL headguaners
anid in open air, oo nearby pine forest, The first aid course introduced (o the 505
members inchided several of the vital wchniques each caver should be scguamnied
with in order o be resdy 1o aid in the basic rescoe | needed. These incloded wital
dlgns inspection: consciousness, breathing, pulse, and shock symptonis, deiling with
heeding and hemorrhaging, seiting of broken arms, boken shoualders, broken legs,
heoken fingers, freciored snklbes, the Heambich Maneaver and the positioning of an
injured person

Thee 05 members were also introduced to ithe history of the giagle rope
technigue, the ropes that are utilized mn caving and cave rescue, the ngging lech-
nigues and the specinl rigging needed for rescue in vertical coves. All the fechniques
werne alen demomstruted in the practical sessions that ook place mainly mitidoon
expecially on the Natural Bridge of Fagra, in Centml Moun Lebanon

In sdefitiom 1o ihe rescie and first obd technigues, e 5G5 memben were
zught underground surveying iechnwues. A neal Done apphcatlson was also done in
the Mgharet Mubba el Shatawie in Khallet ¢l Kharim, South Lebdanon.
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The final day of the course in the year X002 wineoed 8 large cove rescue
mancuver inside the Rousiss cave in Agoura, ceniral Mown Lebanon. The case was
g injured caver $00m imuide the cave The number of rescuers were 29 cavers
inclpifing the 505 team. The cove was raied us difficult for thie kind of rescue
manenver. After some difficulry in the applicstion of several techmiguees in namow
slippery, vertical and casy passapes the victim was successfully irensported ol of fhe
CHve

The Imining wis necessary o keep ihe S05 members in shape 0 sccom-
misksie any secident that may happen in the fuiure. On February 2003 (belone the
IMEIAINE Scsson o thai Yeury un secident oocurred 1o one of the 5G5S members I:||Jr||||!,\:
therr ekd actovities (Sawdi Garetie, NX3). On the mouth of Um Qursdi Cove s lava
tabe in the H.|I.i:| bar Lava hield, located morth of el Mading in Saud) Arabia an acch
deni oecurred 1o Saced Al-Amoudi one of the memberns of the S5 coving unit, He
sulffered multiple injuries. Bleeding from the head was siopped and ihe broken leg
fined and the viciim was covered 1o keep =t warm.  Afier that, the aialthorities were
called and & helicopter transportesd the victim in the nearest hospiial. The caver was
i-rayed and no semous inpry was found ond he resumed his scovites including his
trawang m Lebanon (in the vear 2003

References
-aieinadi Ceiseite, 2003, Medical Crises in an el o expbone Khavhar Lava Tube
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WWATER TRACING

A SEMI - QUANTITATIVE DESCRIPTION OF A DYE TRACING
EXPERIMENT IN THE FOUAR ANTELIAS DRAINAGE BASIN

Walid Lsbaicy, Ph.0
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Azar et la source Famsar Amtdlins o démonird ["existence o 'un sysiéme barstigue trés déveioppé doni fe
huissin versand socnpe e sispericie fotale de 280 ket' enviven, L source de Faniar Artélier constitne
I'exsurgence principale de ce systéane oi la vitesse d'deoulement souterrain pourrait depasser lex

1,2 emfs en périnde de crues. Dey traces de colorant ons également &4 re aeiflles dim les bossing
versaniy de Daichounivel ef Jei. Cette découverte impligue que le bassin de Faouar Antéltas of cru
dex rustemes aeolthiants sont vindrobles & toute décharge de contaminants non troités, qu‘alle soir
accioine e o rdgulidre

The tracer experiment in the limestane aquifer of Kesrouan (J4) berween Quittine Azar sinkhole and
Faowar Antelias spring hay revealed the exintence of o highly developed karstic system whick droinige
begafn covers mi ared of approxtaately 280 k', The Faoudr Anrieliiey spring corntiurtes e main ohler
firr water i this system where groundwater velocity may exceed [.2 cmfs during the wel seaion. Tracel
of fleprescein were also recovened in e Dyichontyeh and Jeita diinage duaximy, The fimding fighlighis
the viulnerability of the svstem and the neighbouring omes to both incidenial ond prolonged spills of com-
amingnds within the drnimage bacia,
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Background

The entrance o Maghuret El Eassami cave
was first discovered by the Spéldo Club du Liban (SCL)
in 1965, The finding was of major hydrogeolegic signif-
icance bocause the cave hosis an imponunt korsiic
spring complex comprising the primary issue i Faouar
Antelins and its subsidisry outflows ot Magibieh ond
Saltanch,

As In mos karstic sysiems, the exsa exient of
the caichment sren wan poorty umdersiood poor 1o the
tesl The wpagraphic drinage basin of the spring was
spproumately 25 om; however, dye racing expen-
menis 8 (he Fuoiar Dar vinkhole in 1965, 1967 and
1965 {Hakim and Karkabi, 1988) had already revenled
ihe existence of 8 well developed karstic system exiend-
ing from the heights of the Mouin Lebanon to (e coasi.

In Jupe 1996, the Assocuation Lihanakse
' Endes Spéldlogiques { ALES) discovened anather
imiportant sinkhole in the arcs; Caiting Azar. The find-
ing prompled fendamental qusstnns concerming the
connectivity between ihe new sipkhole ond tee Faouar
Amntelias spring sysienw The dye rader test reporied
hereafter was pant of o comprebensive siudy that was
eonducted to address this nain question, in additien fo
other hydrogealogio and environmental concerms thai
will not be discussed here. The project was a collabora-
tive effoet between SCL and ALES during which more
thai 50 volumeess were involved n round-the-clock

sampling of the racer.
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Geology of the Area

The area under vesiigation lies between luki-
fsdbes 37 60° apd 37 807 and longimdes 3% 60° and 30°
B0" (Figure |k The main gedogical units in the sdy
zren inchude the Middle Jurssic Kesrounne Limesionae
Formation i }4), the Upper Jumssic Bhaanes Yolcanic
Formation (15, the Bikfaya Limestone Forenation (1)
and the Salima Limestone Formation (17; Figare 20, The
Jurnssle wequences (14 - 1T} cover the majorty of the
area bul puterops of sandsiones from the Chouf
Formatkon (C 1) can be seen in the contral and peripheral
portions of the stdy area. The eastern and western bir-
ders also include marly and mardy Hmesione formations
from the Lonwver Cretoceous (C2-C3) as well as some
Cuslermary deposits () formed maimly of loose allavial
mlenal,

Ot of the above peological rock-sequences,
the Kesrouane and Bikfoya Limesiones are the primary

waler-bearing formetions in fhe Faouar Anieliss
irainage basin. Waler has carved sizeable conluits
ihroughoul the Kesrouane Limesones, leading io the
formation of many caves and sinkholes. The Faour
Antelios spring issues from the Bikfaya imestones (16]
while the Maogsbieh nnd Salineh resurgences emanate
from the Solima Limesiones (171, However all thres oul
bets receive recharge from the Kesrouane Limestone
Formuadion (14} through the snscturally complicated sys-
tem in the area,

The Jurssic formations are genemlly dipping
westwandly by an amount varying between 8 and 227
Closer 1o the comt, (he dip of the overlying Crelsceois
formations significantly increases to Bl — 8(F,
Structurally spenking, the aren bs micrsected by soveral
East -West and East - South-West wending faults. The
correlation between the fauly symems und the
condultsfcave sysiem ot Foounr Antelios was not fully
sddnessed during the stody. However, considering ihat
the cave alio extenids n the Easi-Wesd direction between
Qatiine Arar sinkhole and Faouar Anielias spring
(Figures 3a and 3b), i would pot be surprising il the
Pty sysbems overlapped, albeit intermimently, aoross the
study e, As wch, the conduit system would have
ideveloped from the dissolution process abong the major
{ault lnies in the =rea

Literature Review

A resiew of carlier work related 1o the Faouo
Antellas drainage bosin ond po the sorrounding aress
was conducted prios b the stan of the sudy, For the
sike of simplicity, only the publications. mos related 1o
the presend iopic will be presented, Geplogical maps by
Dhbserieed | 194519635 were wsed as o sarting poing for
ihe study of the various squifer formations, The gealogi-
cal maps were complemenied by field surveys of the
arei at the 120,008 scale by pealogists from the Bunesu
Technbqoe pour e Développement (BTD, Unlike the




neighbouring Jeitn sprng whach benefited from exten-
sive charscierization siodics - Bakic {1972 being just
oue example - quantititive assessments of the Faousr
Antelins spring or i1s drubnage basin were mach less
comimon. The LNDP report {1970) brielly mentiones]
ihe spring in i review of the major Lebanese karstic
springs and estimated its drminage coefficient and its dis-
charge. Hakim and Karkabi { 1988) described three trac-
er experiments conducted n 1965, 1967 and 1965 ol

* Faoumr Dark, which heid established the fink between the

AFAN -

sinkhole ond Faoaur Antelins spring. Prior bo tas study,
the snly knevwn (b0 the authar) fully guantintive amaly-
sis of @ trocer tes) in Lebanon was conducted by
Majialani ( 1988) For Bantara and Balaa springs, In
order to ndidness o mwre genernl readenhip, the follow-
ing eniche will present o semi-quantitative description of
the dye tracing experiment between Qattine Azar sink-
hule and Faouar Antelins that was succeeded in October
1996,

The Tracer
Uraming (U sy HypMagh, betier known s
Musnescein, wis used doring the study. The dye is visi

Al (RALE & o e iy [owy i

hbe 10 the naked eve at 10" kg/l (Mangin et al..1976),
which is quite convenient for many
experiments stdying the interconnection betwoet
conduit systems or for monitoring the fow path of
water streams. Uroning is commonly used in
speleology becanse of its high solubility in nutural
waters and ity deleciability ul concentralbons a5 low
s 10710 kg (Atkinson and Smart, 19798, Ursnine
can abio be trapped by sctivated charcoal, increasing
ihe detection threshold by sbout 1000 tmes (Mathey.
18711

I spite of all the advantages lisbed above,
the nse of wranine ts subject 10 fwo main lmintions
Thiese include sarption 1o argillaceous surfices amd
organic maierials such s ferric oxides and the Hatvli-
1y 1o phiotochemical degradation. Becae of the high
flow velocities in karstic sysiems, the time of contact
between solimes and the solid medium is usually quite
jovwr, This feads 0 @ reduction in the extenl of sop-
tion, mking the use of the tracer less prone to error.
Moreover, in ihe case of Foouar Amelias sprng, the
enlare flow path wos subierrancan; consequently, the
macer was prolecied against photochemical degrada-
tion during its travel between the point of nelease and
the sumpling siaiions.
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Field Procedures

The tracer was released ai the end of the cave
below Qaitine Azar sinkhole (Figure 3b), The racer solu-
tian consiated of 25 kg of Muorescein and 23 litres of iso-
progry] aleohol dissobyed in 200 litres of background
wiler, The use of the alcohol was necessary fo moncose
the solubility of the tracer. The misture was homogenized
in o impermesble camvas container atlsched o the walls
ol the cave by suppon ropes, Instantangdues mjection wos
achieved by releasing the suppon ropes. The release ook
place on Saturday 12* October, 1996 a1 17100 o'clock.

A ineal of sevemeen sampling siations [Figure
4) sebecied os likely poinis of resurgence were moniioned
throughout the duration of the test. The most impartam
sites in bermis of fhow discharge were momibored by roumid
the clock shifts, Sampling was done every siv hours at
fires and was interwified to once an hout afler te firs
ercer arrival.

Siics that were consblered secondary dig o
iheir low discharge or 1o their remoteness from the main
structural sves were monitored with charcoal detgcion
and daily sampling. The detecinm wene positionsd in
shady spois away from vegetation which has the ability 1o
sorh fluorescein. The detectons were abo kept away from
areas of mpid Mow o allow for pdequate sorphion time,

Acrial surveillonce of the coast Hae between
Mahr E1 Mot ond Mahr E] Kalb was ales considered in
order (o osare that no main outleds o the sen go uniw-
ticed, The First Might ook place on Cetober 19, but loler
flights had to be cancelled due 1o bad weather conditions.

PP CRALINE i | it sy B

Prior to the release of the tacer, blank samples
were collected from all the monitoring seatiom (o be
used for measaring background Misescence and for
sample dilutions in the l=bormtory. The monitored
springs (Figure 4) were Faouar Antelias. Saltanch, Jetla,
Cashigoush, Dokchouniyeh, Abou Arm, Ed Dob. The
bareholes wene Salima. Mar Antonios, Fakrit, Raboud.
Champrille, Jesta ond Amelbs. Additiona] stations were
el il the electricity power plant in Zoug, the waler
pumping sation in Dhayd and o2 the sea outfall of the
Faousr Amelins siream.

Samples were collecied in 150 oo Mosks thot
were labelled and protected firom exposiire 1o sunlight by
dark plastic bigs kept Inside closed candboand boxes,
Flsw messurement with custend mebers wus umdenioken
in parallel with the mcing experiment ut selected sec-
Loy in crder b obtgin an independent estimate of dis-

charge.
Laboratory Procedures

Two iechnigues were wied for the fuonescein
identification; these were fluorometry and chancoal
extruction. The fuorometer used was a Jenway 6200
equipped with & BG2E fiber permesble only 0 LY rodi-
athon which is used 1o excite the sample solution, A
WG sereen exclusively passes oulgoing waves in the
visible spectrim, which are a function of the fuores-
cence of the sample

Calibration of the spparntus was done using
background waters sasmpled from each site hefore the
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sian ol the experiment and from o sample of the tmcer solu-
tinn, Samples of background waler were used o eliminaie
oniural fluorescence fmem plams and algoe.

The charcoal extraction technigue makes use of
uranine’s higher affinity for KOH than charcoal. A 5% KOH
sodudion was wsed to desorb the racer from charcoal deec-
bors. However, results from charcoal extraction can anly be
fualitative i pature since i1 is impossitde 1o recreaie ihe
equilibrium conditions of the solution al the time of arrval
of the wave of tracer in contact with the charcoal (Akimon
an Smart, 19790, Resulls from detectors were therefore either

"pasitive” or "pegalive”.
Results and Interpretation

Breakihrough curves o1 ihe monioring sinthons
were plotted (Figure 5). The stmbons where ihe iracer was
recovered were Faouar Antelins, Daichouniyeh, Jeitn and
Orabgoush springs as well o Jeita and Mar Antonios. boge-
holes. The first traces of urakine were detected of Faouar
Anielins spring ar 11:00 AM on October 23, 1996, approxi-
muiely 11 days after the injection of the tracer. This was
shortly followed by a complote breakthrough af the
Daichouniveh spring. The bimodal curve at Daichouniyveh
peaked af around 1545 on the 25% of Ovtober. Another
brmidal breakthrough curve was recovered two days later
[27* Chclpber ) from the Jeita borehales. The breakihrough
curve af Foousr Anfelias spring peaked sround 1%:15 on
October 27, 1996 followed by the Jeita spring on the 28 of
Dictober. The lnst breakibroughs occarred shmoltneously at
Cshgoush spring and Mar Antonios borehole on Ociober
30, 1

It 18 evidend from ihe recovery curves {Figure 3)
that the largest quantity of irscer was recovered of Faousr
Anichias spring. Establishing 5 mass balance for uranine was
made dafficull by the change in the flow regime as o result of
A major raknstorm event between October 27 and 29, The
discharge had in effect rsen avernight from o basellow
value of (1.3 m'fs (o sbout 1.1 m'fs, thus hampering any sim-
ple mass flux calculation, However, even wiihoul minss bal-
ance calculbations. it can safely be said that the majority of
the tracer muss was recovered &t the Fuouar Anieliss spring,
comgidening thai there were no other major resurgence
poinis. The finding clearly establishes the spring as the main
oullet for the enfire drainage basin, thus cormoborating resules
from earlier experimenis ot Faouar Dar sinkhole,

The extent of the tracer recovery is a clear festimo-
ny b0 the difference between topographic and hydrogoologsc
draknage basine. While the iopographic catchiment area of the
Foouusr Anteliss spring is sround 25 km® (as determined from
4 regular topographic map), the area delinesied in Figure 4
covers approskmately 380 ko' Thus any water resomnoes
development or environmental assessment schemes on the
sprang have o be conducted ai the scale of the hydrogeolog-
iv druinage basin. The recovery of uramine a1 Daichouniyeh
spring and Jeiin (hoveholes and speing alike), which belong
tir the adjacent Nahr Beirut and Jeitn drainage basina respec-
tively, highlights unother property of kusstic aquifers. This it
ihe interconnection between adjacent basins, In effect, i is
quite possible that overflooding of a dminage besin as a
resubt of o major mainfall event may esult in the spilling of
ihe water inio the adjscent watersheds, During the process,
ihe rise of the water may lead fo a resctivation of otherwise
dry conduit network systenvs. This finding adds another
complication (o the simplistic envirommental peotection
nchemes that tend 1o address watersheds Individunlly.

The brenkihrough curve ot Feouar Anieliss { Figare

&) was remarkuhly complete for such o large-seale Deld
cxperiment. Taling in reakibrough curves is usually an
nclication of heteragensity of relandation. However 0
karstic system, it can alio pesuli from a slowing of the
flow regime =35 a resuli of & mpid decresse of the water
bewel inothe sguafer such as in the afiermath of 4 storm
event (Smoot of al, 198T).

The mainly animadal corve snggests thai most of
the tracer mass followed the same genernl pathway oF sev-
eral highly interconnecting conduits acting 4s 4 single ane.
The few isnlated snd namrow peaks on the falling limb of
ihe breakithirough curve may be due b o repeated regum off
solutes to the main fow chanael or 1o the rocer’s advance
through condwits of differeni bengihs amd capacities which
cvemually discharge in ithe Faousr Antelias spring. [ s not
powiable to determing from o single 1est which of the two
wenariod ok place and in case hoth did, which was the
prevalent one. However, both phenomena can be expluined
within the contest of o heavy rainfull event. Flooding of a
karstic system may reactivate conduits whach ore otherwise
dry @i that iime of the yeor. Some of ihese conduits may be
eomnected po the main fow path feriber on. bl other con-
dluits may mol be. This can couse temporary storage of Plood
water and iis load of tacer within the dead end conduits
idongin er al, 1976, The returm 10 the main stream can
only take place when the beod i the main pazh has
decremed, bence the sooumence of the peals i afier the
passgge of the bulk of the tracer.

The rise b the belght of water is also likely 1o
have spoeded the resurgence as a1 resuli of the ipcrease In
kydraulic bead. The time of peak armval (TF] was
1476900 or rosighly 17 days after the infection, Howeser,
the time of amival of the centre of mass (TH) was showi
half a day knler. This s due 1o dispersion where different
layers of water in a conduit move st different specds
depending on their distance from the walls of the conduil

An average flow velocity can be cabenlated based
on the length of path &, the ime of peak srmival and ihe
time during which the concentration exceeds halil of the
maximiun concentration (At lamier, 1976

X

Ml
T.P + {—]

167, In2

For x = |8 km which is the spproximale distnsce between
Faounr Antellas and Critine Azar sinkhole, TF = 14765000
anid A1 = 134856 5, v = 1.2 emfs. This in en neermedane
velocity For kamtic systems where valoes con reach up 1o
20 cms {Drogue, 19711

While the above caleulsted velocity was inoi
likely affected by the ralnfall event which ook place during
the course of the experiment, it nevertheless gives an idea
of vebocities thot can be seen in the Faouar Anielias sysiem
during the wei season. A velocity of 1.2 cmds {approximate-
Iy 1 kmid) is of significant environmental importance. It
Moces the entire sysiem as well as neighbouring basins in a
vulnersble situstion in front of incdental or probengzed
spills along the druinape hosine. This finding calls for sirict
envimmmental prictices o be implementsd throaghou ibe
entire capiure sone. Such practices include sbstinemce from
relessing untreated sewage or industrial wasies imn ihe
valleys and sinkholes within the entire basin,
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Conclusions

The large-scale tracer expeniment i the The hydrogeologic resulis complement earlier
Faouar Amtelias drainage basin has revealed the exis- tracer experimensts af the Faouar Darm sinkhole. These
tence of o highly developed karstic system covening an experments had esmblivhed the conpection with the
area of approximalely 280 jon’. Located s 18 kim Faouar Anteliss spring, However, the relalionhip
downgradient from the point of release of the tracer. the  between Faouar Dara und Clanine Arar sinkhales
Fanuar Antelias spring constines the main outler for remains 4 missing piece from the big purele. A iracer
waler in the cntire basin, Groundwaser velocin was lest betwoen the fwo sites would provide o grest insight
Fisund bo exceed | 2 emds during the wet season, snd in the undersunding of the karstie system of the Faouar
watce was found 10 wpill over o the adjacent watenhedh & nielia dminage basin. SO GEAR UP EVERYONE!
of Nahr Beirut and Jeits. The shove lindings underiine
the vulnerability of the entire system and it surmoussd-
ings to incidental and regular rebenses of untreaied
wasies,
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ABCHEOLOGY

DAHR EL MOGHR -« Kefraya, Bekaa

MR ¥ | e b e G

Lex eovitds artlficielles ereuasdes dans le cul-
cutre vovf fréquentes ou Liban ; mines de
S, de cowivee, de birome ., gederies & o
rechrrche de oo o eru soslerncing oy
encere celles & b millurive o0 défensiy,
Mieuny o “owirlierons par auard les pogder
dlestinds & devenir [e dermier refuge de
horrene. N mows 0 werddd (ntfrexsant " en
publicr un aperpa desting & hiviver
thime pon ercore abondd dioti nofne e,
gl indireciement 3 acril dans le cadre du
dimaiie die karar.,

Areficial cavitles carved it Hmerone rock
are coumnan i Lebanow; mimes of copper,
from, bimmen ., geferies wirching for
amalerygroud wier, in adaiinen ro e oo
tes of milifary oF defenstie e, Nor e fere
gt tombs corved im rock, destived o
becomir the faxt refuge of mun,

Thiriva study ilfusinering a
theurie thett Fatsn't been approached ver in
o jornnl which indirectly enters into the
Lt chiamain




Caractéristiques générales des Hypogées

Les hypopdes sonn des pombeaux, soustermains
creusds de main d'homime. L'accés se fuil soit pur une
trappe ouvrunt dams be plafond solt par une facade &
laquelle an scodde par un escalier ou un dromos & penle
douce, Nous avons kentifid ces deus types & lu fois parmi
les hypopdes de Dabr ¢l Moghr,

Cluire ced cameidnsisgues J' soces, nous disiip-
uons aussi ceax donl I'mifnicur, sprés dégagement de la
fesche ou de ln terme ont dof appareilbds avee soin au moven
de blocs de pienre et ooux qui sohd festds sans aménagemen
particulicer, o gui est lz ¢as de Dahr el Moghr

Moous devons sussi distinguer les hypogdes gqui
font parte de constractions monumenales qui ont &¢
crewsds sous la surface du sol ef ceuy qui plus modestement
=anstuent & eus seuls on momement dans o mesare o il
e sonl surmantds 4 sucune constriction. C'ess b cetle
demigre caidgorie qu'appanient le site de Dlubr el Moghs

Ce 1ype de iombeiux soulermins s renconire
dans plusseurs régions du Liban i de Syrie et par con-
séquent n'est pas carscidnistique uniquement de la rdgion
42 Kefraiya. Dans |3 Bégaa nous signalerons particulitre-
ment ceux de Dakwe, Hamman cf Fereol,

e nombreuses technigues oni &1¢ wilisées pous
surglever la bombe par rapport & son environnement &t Jui
conférer le prestige d"8tre ben vu. La plus simple est celfe
de choisir un afflearement rocheux comine 'est e cas des
kvpogées nupesires de Diahbr el Moghr

Les sites funéraires sont assochés le plus souvent
4 o ddifiee relipieux A une nstallation e ou ishaine,
En c¢ qui concemne Dahr el Moghr., sucun site en proximité
g 2 etf idendifi€, Notoms cependam que les promoniodrs
recheus qui 'entourent, sont paremids de tessons de
potene (sunoul glacurds datam essenticllement de la
penode médidvale) qui prouvent leur cocugiation ou
smmplement leur utilisstion depuis des périndes hien
reculdes. Des prospections systdmutigues dans les environs
mmnediais. devralent fournir des déments signalant ln
presence de beux historigues, archdologigues en relation
ec o demnier.

oy, -,
.'ht.r-'-‘.—r'

) e
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""- e l:|
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A e

v Bitustias § cgraphlqus de Relrape

Situation G ographique de Kefraia

Carte an |73 (e Birolk {1-5)
Coorndompées Lambert
X 15300020 km Y = 192,140 kmi £ = 1080 m

Prisentation générale du site

a = Vided o ‘aeeda,

Do voles d accés ménent puy h}'pusm de
Dahr el Moghr, La premiére que nous recommandons et
pédesire, Elle prend nnissance b la lisléne sud des fanfing
gadanngs do complexe vinicode de kefrafva. Elle longe un
trén heau vignoble, qui omvers en ouest rejoini b bane en
quesibon | Figure 1),

Fogwra |
* Vs g m rpls &8 Do sl Maghe
Fiogeie b Tass Vb

O oo i | 1 2300



Figarw 1
= A pardition mae rigus dey kppogess de Mahr =i
Haghe

e iy by Dot

La seuimide 4l une pesie carmossalile selude o
guiiche de la roule principale menant su bsc de Karmoun e
i pogxie Lo propriddd. Elle est balisée par des doritcous
dont le dermier annonce La direction des hypogées

b > Les hypogées vue d ensemble (Figure 2)

L afleumement rochens el cresisg de six
hypogdes mupesizes | muménsids de | 5 6). ls soni tous
orientes i 1'esi. Ll chemin contourne actueliement ln
bulle. Les h'_qu.lpé«u 1,236 & 'ouvrend directement sur Ly
roule qui longe o hase du promonoire en nord-sud, |'hy-
pogde 4 se rowve en son milbew et I"hypogde 3 au bond du
chemin i contoeme be skie

Sitnation Générale iFigure 3)

Les hypopdes |13, 4 ef 6 sond crewsees paml-
Rebemeni b |a surinee du sol, 'hypogde 4 se shue |égive-
meent en baieur su milieu de la buie. L accks sc fain por
s entrée crensde dans be moc ou nivean de lo focade,
precedéde d'um o i

1 = Lies hypopées i sccés e L lecode
[Hypopees | 234,66

Hypogées 4 (Figure 7) - hypopdes 6 (Figure B)
{Vioiz page - 42 i 43, Migures 5 & 9)

i > Les hypopdes. 1. 3,46, ont une
enirde reciangulune

b = L'hypopde I @ wie entrde en arcaide,

Ces ouverneres, qu'elles sobent du 1ype o ou b,
snnl mumes 3 un encaddremen) oapars tllé dans le moc,

Il - Hypopt+ & sooes par trappe @ L hypopée 5.

11 et o perpenciculairement & L surface du
sol. Lo wericalié du dispesinif d 'socés b ce type de jombe
noiss améne i considdeer gu'il sevait d'une cenaine [agon
le réslion " ume dvilaiion avec des proportions plis
imporianics de la romabe & fosse élargie 3 1o hase

Fagurs 1
v W f w ride die Dahe ol Plaghs

Origine des Types d'entrée,

La pone dentrée de [Thypopde, rectangulaire ou
en arcade exl ume tadition grdco-romaine, alors gue 'ei-
trée en trappe el unc iradiion orentale ancicnne, amé
gl quani il &'avire &ifficele de [alre gutrement.,

Mode Principal de Sépulture : Les loculis

s focud ey soml creuses dans les pemas des
h'r'[h;lp_"'\"\ du sie. Ceus soml des miches |.|LUJI.|I'|];||‘.|:IIH:'|- i
fonction sépulcurabe. s peuvent £ire superposds donnunt
1"jilde de wimoirs en plusieuns rmngds Hypogde | (Figune 4
o creusds dams ke sol de |"espace central Hypopée 2
(Figwre 5) de mamaere b gagner plus de place.

L& prermigre explication gul sient & P esprl esl
celle de I mille des familles & o nombwe de gens susceps
tibbes d'Btre scciseillis dons lo (ombe,

Le decanlies creuse perpendiculaimement aax parois
suT une ou plusicurs mngées oo houleur, permiel de déter-
mimer un plus grand nomire de piaces et & inhamer un plis
pramd momibee de pemsonnes. gue w1 Von dispose des s
cophages parallelement oo trols cides de la péce,

Clesi pour cefie ruason pratpue gque e beculu
parufl I'aménagemnt le plus adapid.

Les Hypogées & Dromos

Les bangueties fundrarnes { Figone &)
Line mstallation cemctérmtigue de hypogde ¥

La pore o entrde de "hiypopde 3 e Mangisde de
deux hancs mcheax neftement en snillie, Ces sigges ou
banygiseites fupestres sonl des matallations miuelles panmi
les plus Fréquenies

Parends et amis du défumt vennieni 8" asseoir sur
ors hamucties de moche poiur o léhrer an mémaoine el
elfecter les pesies of les offrendes reguises pour ces com
et morniions, Elles sont mememiandment remaloe confon-
abde par i opporn de couszins

L npparition de ce iype monamenial peul 2ine
asacy bien précisd par | éprgraphie quil montre gu’il devient
habitsel & partir du premier guort do e siscle
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= Plan 8 doups
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= L bauully smperpan & (hypag = 1)
= v s W el

Les Hypogées
o = CIrigpined o e

L individoslisainon des sépailiures doni |3 forms
coirunie o5t Phypogde i puits apparzit sous influence pere
en Phéndcie. L hypogde a dimtans, avec une grande chambre
& four ainsd gee les tombes @ loculls (b Uinstar de celles de
[hshe el Moghr), constituent une nouvesuté importée. Elles
peuvenl avoilr pour ongine des formes indipenss anEHeoures
i groties trilobées de 1*dge du bronze, hall & foars] ou sim-
plement inspirds de prototypes de calscombes mmames.

Qoiqu’il en soit, cene forme de 1ombe n'a pas &e
sifecide par bz changement de relighon of peraste en
Phénicie snms tramdormation du ler su Beme sidcle
Parfaitement appropriée oux sites rapestres, elle est beau:
coug plus courante dans les campagnes que dans les villes

o Dharation des Bypogées

Ciéndralement bes tivmbes & loculis datent de ta fin
du ler siggle av, 1-C et du début du ler sbbele ap. J L
done de la pémode romadne. Leurs datations pewyent
< dtendre b 1o période mmano-hyentine, jusgu’o Jeme
sitele ap. 1.0

Par conséquent, f| est difficile de les dater d'une
manidne précise en se hacant simplement sur la techique de
leur aménagement. Towle datation cxige le recours &
I'épigraphie, au matériel trouve in site et finalement aux
fouifles archéologiques dans "hypogee.

hiaks apputns que cerains dédments archilec-
merau pevent également préciser la datation fels bes k-
fueites qul Mangoent euverture d entrée de I'ypogde 3 et
Jui CETROTIDG ol it du e stéele apres Jo

Ce type de 1ombes a ¢1¢ sonvenl remplace au fur
£i & mesure par bes bombes & sroosolin (sachant gue 1ar-
cosolium est ung tranchée creusde cn fomme d'arc]) qo
dabend suirtout de |'Epogue byramine ef qui sonl générie-
e s 1andifs que fes hypogées & loculia

Une périnde de tranution est discemable avec des
aculis phus lorges e I appanition de (oses sons moosolin

ks i Blagn Batiwri B

¢ > Proiigues find reindi

A e juger du moins par kes mominsems
funérnires conserves jusqu’i nos jours. les hahitants des
campagnes de |a région et selon la iradition ca Civient, on
16 dhes pratiquants exclhusifs du rite de 1'inhumimation o e
I disposition du comm au sol

Le mide de I'incinération des morts imponée de
Rome, B eut pas de prises sur ces populations rurales

i = Les fermetures des hvpoged

Bien qu'mscune mrace de fermeture ne ful trouvee
siar Je $ite, on suppose que chacine des cntrées de cos
hvpopdes it fermde par une dalle en piemre amovible
Cetie dalle de fermeture est roulée ou simplement appuyée
sur La paroi rocheuse

Rappelons que La fermenme de I'entrée améte les
regunds, interdit les indiscrétions, dissuade bes velléids de
pillage, freine, voir empéche les agressions des agents
atmsphériques : ln lumigre i Ican qui menacen ln gid-
fude des mors

Chanpt pus coovermares des companiments € des
cuves sépulcuralbes, elles wémoignent & leur tour de [ néces-
st de rouvrir ks fomibe pour ¥ placer de pouveaus ocou-
paints. 11 fallnil par conséquent disposer de couverture plos
oij moins aisfment pmovible,

Cim agnore &'ils éealent occupes par des sar-
cophages qu'ils solent de piere, d"argile, de bods ou de
plomb, puisqu’on n'y a ve sucun Emolgnage.

Par ailleurs, on 'Y 8 ipouvd aucune irsce de cou-
vertiare, mais on peul supposer & aprés d'autres exemples
du méme type et qui élaient mieux préscrvds, qu’elle
éimient faites de umples dalles de pemes, tuilbées pois
déborder les srictes dimensions de 1"ouverture. Ce qud
explbque |a présence (réquente d'un rebord labéral sur
lequel reposabeni ces dalles de fermeture. O peul suggdrer
épalement les demi-couverunes domt [uttlmsston rédurait
au mimirnum Lo maeipulation.

Rappelons finalement que b pratigue des
inkumations siccessives dans une mime cuve sepulcurnke
dtnil nopmale, ce qui ndeessiiall par conscqBEn
bewr péouverine

il el T, i | 1 2000
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¢ = L coraciére redigiein difaoie dar il on
pérrul

Pour les npciena & partcalitremeni b 1 épogue
romaine de la quelle doteraient les hypopdes de Dabr el
Moght, o lisdeon de I'hme et des corps persisle jissqu ophis
1o mor

11 & enann gue ke corps ou ks cendres ne puveni
dire tralids comime puremend maténelles, Cest ¢a eux &
par eiix gue b défum pourswii une vie d'oulre-lombe, Tam
qui‘tl n'a pas ¢ remdu b | teme. ke mend n"est done que lid-
miéme, mals frappd d"une épouvaniable impareed, I n'est
ek encore fetranchyd de ce monde. 5a personnc demosie
lide b sa ipoullle s bien gu’elle peut ére victime d’un
aleflvt i

Avge inhumation, ¢ est-h=dire la dispodition §
titre difinittl do corps ou s condres dans e sol, 1me sbi-
ation poavelle va surger, BYune pan e défum a romge
fivee le monde des morts ef des vivants, il enire dans e
royaume des momms ‘Wit Manes” domt il escomple un ool
favornble. [ autre pars, les dicus Manes, oy nombre
desquels oppariient i pr&ent le délunt, ol pris possession
du sl 0l il pepose et leurs droits opposent désormade une
barrstre mifranchissable aus droits ef infenbils des vivamis

Clesl & cetle conceplhon quest dil ke rapproche-
eent entre les abeiptes portdes ooy monts, e cnme el be
socrilépe. Le corsciére religieuy n'est gue b nuamifestataon
de | pitissance que be mon exerce sur 'emplacement o
sop corps ef ol ses comdres. eposeTit.

= Le mupdriel o ‘arcompagnement des s,

Poowin n'ovons tousd b Finiéneur des hiypopdes
que des mgments de potenie byzentine e somout oftomans,
e gnant des différentes phases d’'occupation, s gque
i verre, Fauie o pillage qu'ils ont subl. Cependant une
lamape en argile (déderite plus bes) ful mmoessde proche du
sibe, Mous pessons qu'elle aurni pu Ere une offrande el
gu'elle se mwvail onginorement dos unode cos hypogdes

En générl, on rekive dam les tombes lo prdeence
e materie] domestique pour La cursine ou e Sppor aves
la parare | plods ef (lacons rdalisds en divers matersuy 1els

que ks bevre culie ou le verre. Cos objets ussels idnaod gien
e 1" habitude de placer dans les iombes, le muiénel dont le
mort 2 servail disran sy vie berreslie.

£ — (huelgirey obery vy damn fes emeirans di Sife.
1. Lasmpe o furile

C st ung Inmpe en argile ovobide gvec disgpue ou
médaillon central, prolongd jusgu’ o teou de la méche par
une lorge dépression cn forme de ropeee, Mois nemarbsis
i dedcor porsadd au nivend des épaules ovec de pebits
miotife Moraus s be médaillon g1 peul-Bire s des sym-
hobes chrétiens comme le chrisme, carpcsénstiue ile ce
type de lampe byeantine (Figune 9

1 paitre: pas, pouis ibentifions wn Lemon Erangs-
Lairg, phisdt symbolique. sur le cotd amodi de I"épaule en
foce di trow de la mechs

Mous n'ovons pos releve des trsses de b, o
gt ladsserain penser oju’elle faisal parise du naohilicr
fumérnire dans up des hypogées du site. Elle esd de fabnc
tiog locabe, moulée sana engobe ot propre au lampe de e
type dutge di la fin du e jusqu'an Ve siclke ap. J.-C

3 Um folal de aflie

Patime coulear carnmeel. Tris 1dptremeent mouls.
Cet dolun a conserve une petite néserve comicale b sa partic
divtnde. Le tndon facettd et le bulbe gui est plas o mobns
accenitid

Les dbeun iranchanis st refouches

= Trincham dmet retouche © parne foncionelle gratiosr,
retouiche semi-ahrupie (parthe distale) et en mclom. relouche
egdvement scalanfomme {pene provimale

= Tranchonl gauche retouché de fagon shruple (disposation
d'emmenchemend 1)

i Uag pitee de mornate (Figure 115

Le droit:
Lisge e mmargingle:
M}H E.b'li,p_l-lj.ﬂl‘uu‘phi

M feniEre dana un corcla
" .Irl -IIIII.JI I=
L revariddgends manginle:

i Jyiey dprns pazy alll ¥ ol E

A ceatne dans un OeEnthe

Fapurw |

= Uns .l s de manasie

Nowr semercicony vivemend ivorrleur Wickel de Botrog
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THE ENDANGERED ARCHEOLOGICAL SITE OF WADI EL-MUGHER

Manwan Sinng Bishy) Kevenfal Samer Mudallal
e £ 1 ymhon com depachem C0Myahos oom LT matan pam

Dirring the Spfldo-Clich du Liban i5CL) explovamion of the sowib amd wfier o ip from ome of ity mesier
Hhart there were cawes present in the Wadi Jila Iocality, a tite visit confinmed the presence of tese cover ft wier alio
discovered bl tiese moiibiting were being exrlnited by r dpunrred wiltely were dangerously close bo the caves
ana where ahbout w0 wipe them o,
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Tha Srit quanry

O ol the deirgped casn

Bosed on preliminary information repanding the
[t ol =me CEVES N .1rh:| Ihe village ol “Wadi
Jilo® in Sowily Lebanon, the Spéldo-Club du Liban
_1|rm|h,'|;1|_'n1 ihe Volley of "Wadi El Mugher™ bocatex] (o
the South-East of “Wadi Jilo®

The explored vidley s predomdmomly moenzaen
ous, sbeep=sided with migped topography. Can the
Morth-Western side of the valley. o series ol man-made
chambers carved inio the meks wene foand. The wrea
whiere the chumbers e locoted, s an elevobion mgeng
berwoen 160 and 250 meter ahove sea kevel i
sandwiched hetween two gquamies fmoem the South-East
any South-Wesl. Momover, quarmes were harslily
emling ihe valley aml subsequently endangering the
alrv Vg cliadns s

Site evidences confirmed that these man-minds

The el whers e srchesiopol
cawi o VWiadl Jio ww locaind

- g e R e L

et
= & pewipapesr prileie e ibw haus,
Al Mausnsgual T1° Cocebar 20F|

ot by e B bt

=
“ The geserid isiaees of 1 guarriss of 'Wadl i
Topegore en joan

b ow
* Tha gesars] sbiw & (B guarriad of Wadl s
L L

gave-like chumbery are of great histonc signdficance. The
scaflered coramic charred, shundantly foumd inside many
chambers, date hack 1o the Hellenisie (200 B.C).
Hysaniing { AD. Sth and 6ith Century) and lskamac penods
(%ambuk gisd Onpomanl ol bear wiiness o the signifi-
cant and hidorical napeTis of the I.I.I:L'irl:l.ll'lll_l.:l-..'ill wile

Mevenheless, further ncheological siudies eed
ta b comdissted in order 1o substpphipee snd elabarate on
these hasic finding. It s wonh noting that ibe siie
wiis menibned snd described by Ermest Renan o his
femous ook “Missbon de Phenicie’. when the French
oremtnlist visied the Lesant |1 S6- 1561 )

The newly rediscovered archeological sbe 18
|,'|||1|;|,|1l\.|:|:| ol aroidiel 40 chambers carved int the rock on
u wery steep cllff. The chambers size vares from about |
v Wi md with an avermge height of 2m. Some chambers

M- Ot T, b | 1 3000



dre linked io ench other by intemal passageways, The
chambers, which are carved at different levels, are S
nccessible by a series of foothold motches especially

chisehed to make climbing possible. The chambers
doopwnys are almost of constand size. their width s
about Them whereas ihe height reaches | em. The
chamber Noor is lower than the dooratays by two
steps corefully curved imlo the ook, On bolb shiles of

the doorway circular slots were found which sugges
thai the chambers wsed do have an enitfamoe door
wwith, say, wooden joist 1o lock b from the inside.
Mot of the small xire chambers contain circular
hasins carved indo the mock at eitber ddde of the
entrunce with @ layer of line-based plaster. Some of
these hasins are fed with rinwaler through o colles- o
b shminage sysiem. Few chambers wene foamd
heavy dansagedd amid demolished by [aacli air rids as
repairted by several witnesses from ihe village of
“Wadi Jiln",

The valley also comisins a naiural cave ond
asinkbole. The cave s approximaizly S0m long nid
conijst of two galleries conpected bo each oiber by a
teght passage of taws meters wade and less than one
meter high. The cealing of the last chamber opens up
vertically and leads culside the cave forming a 1% m-
heaght shaft, 1t wos nobced ihat the cave ks the habi-
tab of & huge number of bais.

The findings revealed that "Wad| Jila® or
"Mugher Yolley™ is of significani imponance nmd
Fejuines drgent action @ aafegusnd aml protect it
mainly from the expaniion of sarrounding quirries as
well as uncontrolled socess. The Spelen Club du
Liban lainched a successful campaign doring the
summer of 200] io save this valuable snchseclogical
wnd natural berage. A bricl repon was submiticd 1o
the Ministnes of Tourism anl Environment as well
us the Drectorate General of Antiquities. As a resull,
quarrying sclivibies were suspended. Unforunately,
no further measures were mken fo improve te comdi-
tion of ihe sl or guarnice long-lerm protechon.,

References
=Al Moustnghal newspaper, 25 Oglober, 201,
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GHAR ALISADR -« The longest cave of Iran

Michpel Lsimanny
Mchasl | surranes S bund de

Beibner Hhlerondiche derchae |Datmaryd

* Tha $awiharn Ory
Beigion of Ghar Alisads

Pl e | iy

Cilvar Alisade belmgs o the preciows mobval
herlinge of Iran. &t bs currenily one af the 10 mest impor-
farnd mheaw s of bl world.

The rpeleslopicnl project Topography of Glre
Albiadr { o, Tran)™ way conducied in oo phares
thar tok place ba December W00 and Auguxt 2060]. 1y
favolved partteiponis from ike Geologion Survey of fran
(LT e Alinadr Fowrrtnd’s Company, the Flomaks
Mevimraineering Clab SINA aaed a German fermm an well o
ot Brivivk speleologin. The mafor ato of the profect wi
e smrvey Ciluer Alivadr (Alisedy Cave | and prodiece a map
i e CIVe PNESRTRES,

Jeveral written sowrces bl inadicated it the
accuraulared fengrh of oll the cave possages of Glar
Alizoedr [y swpposed fo be oo [ 104 b, However, the
dergith qested wias merely an oy stred vardee s has
never been verified by o proper survey of tie entire cave
accarding o irtermaiional tandards, Before thiv project
towrk place, ouly i imcamlere s e the fmiriatic section
af the cove was available, based on the word of Hamadion

imrtatieers (pablished in Fornd [998), Farther diicovers
1N wEre ey skefched

The successful 20680 and 2001 profecr resolied
in [1.440 m of mapped passage length for Ghoar Al
ard furve Teft tioe cave wilhl imal'y oame mifaor apen femds
HNenee, Ghurr Allsadr (3 carrently by fior the fongest cuve of
Iram [2ee Tabde 55 thar i tiervr e Grooraiing foinfergs
ol sicencdareds

FHiffiemly weaier condiiony winh heary omos-
srorma during the 2000 projecr prodibired exneonaive field
FCLrEons of Pt rme, which were moread dome dicring the
2000 project. Berldes an examiiation of the ired el o
Glvar Alisdr @ number of ather cuves (Cihar Sernb, Gilur
Soabgrald aned Ghar Gomarkeb) were shalied o wetl as
Lyprgr springs and vedcanc orcurrences,

The pbaervanions fed o a suppoied model of
kerstification amd cove developmend in e Allsadr reglolect
fim Enghlih language) iy avatlifle from the antbuer (for
detily wee v, rpeleosberdinde )




Geological and Hydrological Setting

Ghinr Alisadr is located 60 km W8W of Hamadan
in the fagros Mouminn Range, Iran jco-omdinaies N =
IFRTIAAT Em 48180807 1980 m as L) The gesdog-
cal map “Kabodar Ahong™ scaled 123000 eleased by the
Ceadinpacal Rociety of bran (G511 covers the area, The
region isell is charscienieed by o semi-and climate, with an
annuanl minfoll of approxsmaiely MG pundyr,

Alisadr Range is pan of the western siroctusal
umits of Irum, the Saanmdkaj-Sigan Formation | Demas e al.
1993; Torahi-Teherand, 200005, This formuatkin is of Jurmssde
origin, with allemaiing bands of schisis and sondstongs
along the hise, 3 blackish-prey hangd of clay ks limesione
imterspersed with thin layers of schisy, and & lighter enys-
lndlised lnmestone on top, which is & resull of the high-rem-
perature, high-pressure metamarphosis related o the vol-
canic activity in the west of ihe Alisadr Range.

The Allsadr Range idsell is a large anticline, wiih
its prmeipal axis oriented m N-5 direction, The dip of the
loyers im the vicinity and within Alsadr Cave jo Jr-1%
and ihe length of the Alsadr Range is around 2 ko The
raicge peaks al 2180 m, while the cave eairance is af an abi-
ke of (930 m sitsted in the norih of the Alisudr Range

Tia the south, the limesione owconop contimses for
ahoit M) km with the Tehalehhand and Sarighayeh Ranges.
However, the amkcline axis in these soathem paris is on-
ented in N1 |3E diection. Henee. the Alisadr Range has
been sheased ol (e the madn range along a large shear
wone betweon M Alisodr and Mt Teholehkand, uml the
northern part has roised anticlockwise about 25° (Torbi-
Teherani, 200§

Agconfing ve Torahd-Teheran| { 200003, the frocture
dengity in the Alisadr Bange is high, with 2-3 fractures per
meiler, Additionally. several funnel-like sinkhiles with a
diameter of 2-3 m have been observal. These leatures
Tacilinie mapid infiltration of surficial water,

Adisadr Cave is ikl.-:ln-ped nlnnu: the stagnant
knrst water tahle, Mone than £ km of the cave passages
expose the waler wble {August X600, with large lnkes of

EMAE LA The g sl e

GhET Aiaair i seper-

erystal-clear waler peaching depibs of arounid 15 m. The
emperatune of the water i pround 120, and with o pH-
value ol 7 the water s almost suturalesl with calcile. The
bevel of e water 1able Noctuates snmaally by amoand 0,5-
m. with & maximuam in lste sprang 10 carly summer. Al this
rimee the wiiler may SBerge o4 0 spring.

The underground reservoir i recharged by both
difTuse surficial miihiratkon along pedmts and fractures,
which mre channelled inoe Blind pvens gushing the dilluse
rechirge down to the lokes, and a small siream entening the
cove through the main sinkhale. The second entrance,
wiich is the main iowrist entrance of Alisslr Cave, v o
large gallery (5 o 10 m wide) leading dnvn io the wiler
vl which is amand 12 m below, The mavwvadays-dry
gallery hos been interpreied os an anciend vouchesion spring
{Dumas ef al, 1993 Tombi-Teherand, XKD,

Thaotighout the entire cove, n sequience of up Lo nine cal-
cilefuragonite ledges can be found, which ere locaied
opprox, 15 moabove the current witer 1oblke, These rims
indicaie & phase, in which ibe water table in ibe cave has
bween much higher, probably due 10 o webier climiple (e,
during the lxsd glocial masimum .

Three matn direciions. gukle passage enlarpensend
in Alisaelr Cove: N-5. NE-5W, ond WW-SE-oriented frac-
tures, The passage evolution his been described o phreat-
ke | Dumas et ab., 1993; Torabi-Tehemni, 200), with an
ubmuost Mot ceiling throughout the water-filled passages.
mmerons ceiling pockets. and an intense cormosion along
ihe cove walls

Speleogenetic Model

The afire mentioned obervations raise the ques.
it il how Glasr Adisadr was formed,

After deposition of the Jarassic limestone on op
o 0 achiv sequence. which is relatively impermeable. tec-
fomic folding has uplifted the limesione body.,
The folded Jurmssic limestones and schists are Encoon-



Figery |, i
= Bpeteagesstic modsl of Ghar Alsadr

Phase 1

formably overlain by unfolded, horizonmily bedded lime-
stones and marls of Bocene 1 Obigocense pge. Therefore 1the
folding musi have sken ploce of some poinl diinng the
Cretsceous io Early Tertlary. The region has been affected
by o penod of volcanism, starting in the Lale Tertiary umi
remaiming throwghout theé Plelslocens

The wplifi of the lmestone sequences crested the
ahove-mentioped maln fracture dirsctions, which defermine
the patiern of cave passages in Ohar Aliads, predomznily
Tollowing the strike af the bedding. These fractunes amd
joinis were waier-Tillad n ihe beginning and enlarged by
phreatic solution bul became dry with confinuous uplift amd
remaimed small in size.

Approximately 30 ke sosth of Alisadr {locaed
near Gol Tapeh ot N 351014957 E 048°15°03,7°, 3220
m. a4} i close vicinity o o militnry mdar stabion s a
mapor spring culled Gorgoloh, les waler emerges foom b
small poodd in the middle of the plain, expelling about 30
e A poculiary 1 the lorge amount of COs that emerges

iogether with il waler from a severnl meter deep rock fis
suire. The oold water seems to “bnl™ pbove the lssure, lom
and bwasied by the sonsiang stream af gos, and mokes
bubbling sound. Most Likely volcanic OO0 is the driving

force for the cave development in the Alisadr regron. The
simmilar charmcuer of Ghar Alisadr, Ghar Sarab opd Ghar
Sophashi supposis our hypothesis, & all of the caves are
Formed within the ground waler body = stricily linted by
the water mble,

Classie karsnficarion dessn’t seem w play on
imporinat robe i tis cave area o8 0o caves of kanst feslures
can be found shove ground-water level. An explunation
pmaghi be the sembarial elimaie, which didn't allow for o
comsiderable amauam of vegeisben o grow and form a thick
Layer of sl — genernlly the prime siurce of COy for ran-
swnters it soep o the gropnd. This sould make Gihar
Adisadr 3 highly interesiing sientific object = cave devel-
opment snder the influence of ascending COr cun easlly be
stuidied kn this cave,

The presence of srugonile miseralisation inside
Gihar Albsadr appesrs o support the hypoihesis of volcanic

inflience as these kind of minerals peed & relatively wams
envirnmmen o develop (=12 Ci
The mscending CO0 mixed with the waber that

filied v seall frmcures in Ohor Alisalbe o cresie o wenk
curbonic seid that mpidly dissolved wide passages preduom-
inanily along the cove walls, This precess wis supposied by
the underlying sequence of schist ihat is hasically imperme-
able B wiler

The aquifer of Ghar Alissdr always has been
chiracierised by o singnond wates table. The cave lacks all
festures pelated with any waier flow (e.g. passages with
tube-shaped or canyon-like cross-section). Insesd of thal
corrosion feeeties are present in peardy all the passages
indicoting show convection movement of kars) waler, No
evithenee ar all was found for 2 punciusl recharge of the
agpuifer. Thus, the wide passages of Ghar Alisadr developed
uneher phreatic comditioes (under waler) snd conseqiently
form a diffiase mare of galleries I is doubiful whether the
pussages far the artificial enirance of Char Alisaidr can be
interpreted as a fermer valclusion spring as mentioned
ahave,

Al the surface of these wide passages, where the
former frocture passages siill remainesd dry, extenive cal-
cite amd aragonite mineralisation has wken plice

Clsellatamn af the waoter twhle due 10 chmate
changes hos created up i pine of tese calene bedges., mndi-
wating nine differend former waler levels.

Al wame places in Ghoar Alissdr the enlargement
of wide passages have mode the overlying rocks unstable
ansl brenkdown hins occurred thai has either created high ni
passages or chambers on op of the water-filled gadleries.
This process i respomsble for the creation of the kg mom
(Large Clamsber) i Ghor Alisadr, called "Frecdom Hall®
LN x &b x 5 - 40 m)

With ihe last phase of uplift the passages aff Ghaor
Alinibr became dry in the upper purts and were: then acces-
sible b magi. The situatlon oecurréd that the curment walis
table inside the cave is higher than the surrounding area.
Conseguenty, the waler tries fo find its way oul of the
given squifier, whach results in two karst sprngs, ane of
wirich is west of ihe entronces of Cihar Adisadr (N



Phase 3

rAY W

151 778027 E 481 T 32,57 ) aml the oiher south of the
Alvisdr Bnlge o N 35171147 E 4801 746,2

Less than 30 m SW ol Alisadr there are areas
with exiensive outcrops of Late Tertiary b Early
Pleisiocene vokenpic mcks, The strong productssn of’ £

can be imerpreded 58 0 post vidcanic phenomenon
The large amownt of mshipense OO provides the subicora-

neouy walers wilth on extemsive polential 1o dissolve cor-
besnade riacks, I can be secn {0 the stream that Nows from
Ehe f.llllp-l:-.'i'l sprung that this process comiinues loulays FPor
severnl Kilometers from the spring vself, ihe wfvmm preCipi
[2Es Irgveriing, IRCMISINE moss, cyanohnciera and olher
organst mabertal in the waler. This proves thal the acsdic
Walors ToTming e’ CAYE ¥WSIems al the prescol Lme ure
drasobving carbonae

L the Gorveh i idmngle of the ninian el

anis of mverienes that were
precipitated fom cald and wdrothermal aprings, maahy of

which are nghly ennched in sulfune acid and OO0, = both

cal magp here ang |'||.|_'.' AT

palegitial solvents for ihe carbonates. These travertines ane

psapciated wilh Plemsocens volconism

History of Exploration of Ghar Alisadr

ez matural {man) entrance o Cihar Alissdr i o
senkbolé that tokes melt wsler during the winter months
mnd 1he I-'.II'|:| Sprng - oertainly knovan for & long wine [ he
locals. Frisch i 19550 and ihe Intermet {www. bubis com/
showvuvesfenglishimisefshinwoaved AliSadr himl) say that
25000 wears pgo localy have olrendy osed the karst wales
cinerging from the cuve’s lorge sntic subterranean aguiler
for agncubiorul purposes. The aforementioned dote i
reporicdly proven by an inscriplbon refeming o the
Archeemenidd king Darcios 14521 - 485 B.C. wa ihis sibe,
wihic anfddered an prtificial iamned 1o be dug 1o feich water
Iroin ihe cave, However, n evidence ol an insoription o
an old tunnel was seen during either the 3000 or 2001
speicnlogical propeci 18 is maesi lkely du there might be

GIRAE K1 PSR The s e

* Micrafarmaiinng in D8ar Alundr (Paeos vy L Bresha)

CoimlusHEn WIth um EXEREEE| TaaTeDals RACaEnT |||-\..,r;|".|."| il
at Hamsdan

Access 1o the cave thromgh the sinkhole was dil
ficuldt in the past as the cave was Blocked by boitlder, The
SINA Mountninsering Club frosm Hamesdan discovernsd
Lihar Aisods

HMopibogs | PSR refers to the archives of the club
O a Friday in mid-Cciober 1964 a growp of 14 club mem-
bery managed o enler the cave. By wsing tmick inmer fubes
they miale a fimt 5 howrs orip in Ghor Alssds. AL the e
of discovery ihe waler kevel mside the cove was significuni

¥ higher th v omiadl progress swos nich more dafficule

for 1oe st exploners Dearing 1n nunid o ihe eguapmesl
avaklable dil not include wetsults or sy ofher standandzed
cHYEE eHallil

According io further sowoes (| Dumas, Micon &
wimire, PR Famch, 1S & Fartl, |99 ) the poncral

piase of cxploration of Char Alssadr ok place righi afier
ihe discovery, A l\.iah-l_'l_ll,_:ll' meiiss of eaplorubion uideriak
en by the SIMNA mounizineers commenced i [#641967. In
the cowrse of hese ex ['-Il'\lr."lllllll'\. mical o 1he passagcs of
Cikiar Alisadlr were explorsl, even the palternes beyond
wection of the cove thoi s ocoesaible for pouresls today |
section in the southem part of the cavel. In 1968 SINA
afficially annoanced the discovery of the cave thal subse-
quently has been made accessible Tor oinmads dunng the

By

cirly sevenities

In the eariy nineties funher explomtion work in
Uitiar Alisabr wus done by the Tehmn Moumizineering Chib
EAVDOSH. An anicle on the resubis of tear investigation
has been published in the Irniain pewspaper Enela’al on
| 3th December 1994 (Frtsch, 19955 RAVODSH sdded o
skietch of the soushern dry sections of Ghar Alisasdr po the
SN A map. The sketch is of subopiinal qualiny as the -
siges are pretiy well ol of scale and appears o e made
wilhiut the gse of messuring instraments. The resubiing
mexp. which has the north ammow erroneously showing in the
Feverss darectn, ked o on over-estimation of the woanl
lefigth ol Ghar Alsasdr in veriows publicssns (eg. Fritsch
1995; and in the Inemet under
v _actirsiocom o CHppingaSoc i a SO X 50K



| itmill. Sewernl |'||:"!'_||_‘ ENSCTIpIRMS wilth red varmiah iidade
Ghar Alsadr remained from the KAVDOSH investigathons
prving witpess of the explaration of the cove (and of the
fiecERaily 1o profect i)

Ghar Alisadr as a Show Cave

l'day the cave is operated ond projedied by
Adbemdr Towrs s £ CHTIHLN Y | Homadens, The ioday’s anaoal
nigimber ol Veaimors of Chhat Absaidr excedds U0,

During the summer ap bo 5000 wisatom per dit
have o be socommodaied by Aldisadr Toarist s Compans
Thiss, Ghar Alksdr currenily ranks amongst ihe ien bggest
jownsl show coves of the workd (Fntsch, 1995 Forn, 19%8)
and i5 the miost visited toainis? sile in the lranian Zagros
Mountams. Tourias ore grded into plastee boats ot the
enirance and these ure pulled through the cove by |'-.u|;|||n:,'
Issas {Pedlns) paddled and steered by the guibdes. 1t was
found that the regulas tourist trip in Glear Alisadr is ghbot)
2,100 m long including a 1 470 m bong wisderpround oa
i ihat s extended for an extra fee 10 a 2,000 m long boa
trip. ncluding the "Wedding Room™. Wiih the later Cihar
A4 Huaidr offers ihe |u|-.|_'|_—-.| public wsderproumd baat trp of
the world, Table 3 shows the kength of ibe boal course ina
I\.I\.|I||l.|'¢i.'ll.||_' wnle

3
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Biospeleological Observations

It has been staed (o.g. Haphoo, 19598 that there
i Lifie insidde the cave. However, Evemual | 1967, 196%) and
Biehlase § 1980 reported the exndence ol the smull bhat
spocies Miniopterus schreibersi pallidus (THOMAS, 1907)
froen Alisadr Cave, where one male has been found inside
the cave. During the 200K} investigations a skeleton af the
aame bai species was [ound i@ the new paris of the cove A
ceamd hat skeleton of comparoble stze has been fownd
indder @ poasdble bat hibemation site { ghandoned dureng the
imvestientions m December ) m e sew puirt of ihe cuve
The ploce s located m o distonce of about | km {nom the
cave's enrances. Unfonunmely, it was ol posadble o
recover the seconkd skeleton doe 1o s bristleness. The 2000
project revealed three more sheletons ol ihe sanme spocies
and ihe discovery of o skeleton of the small bat species
Myotis nipalensis transcaspicus (OGNEY & HEFTRER
| 928 from nearty Ghar Sarab . The laier hal speeles has
nof been described from Ermn ap Gl nos

Furthermore, o number of very small white
insocts have been obierved oo the stairs in the large
chamber of Ghar Alisadr. & detailed bioapeleological study
wiill certuinly yield imeresiing resulis amd = hagldy
recommended

Sinee thla arnicte was recenoed by fie wdbrernrivl

Parareti 4n b i Ohind e, i i g ica ey o
Frarmt Prean heew carrried o By Wie araghor by iy 2000

Thix priviect viedoed {2,800 of Pasmrge leagrh
Coherr Nendwlehihor (Zanjan provimee |, iaooiier npenl

fefibivor dr momi exkah

Trardgr whowe cave.. Hlenee, Dluar A

licheadd fer b curreeitly e bsapear cove of fran
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List of the lengest surveved caves of Iran g —
Nk Name Provimee Length Dhate of survey und surveyed by, references, remarks
| Ghnr Alissdy Huamaidan 11,440 m HONN2001 jasina Iranjan, Genman, British projects.
Dimas et ol 1994 ) Forii (1998) ;Loumanmns et al, (30600
2 Jeskyne Tri Hormeas: 5000 m 1947 - 2000 Czech progect
Nahacu Bruthans {2000}, cave fommed in salt
3 Char e Danesju  Hormmas 1905 m Crech project (997 - 2000
(“Stodemts Cave”) Bruthans {2000), cove formed in salt
4 Ghar Sur-Ah Hamadan 1,700 m 1973 British project. Mapier College {1973)
5 Ghar Paray Kermanshah 1364 m Joint British / lranian projects 197172
Jusdson {1972)
fi Char Shahpour  Fars 1220 m Racisi & Kowsar { 1997}
7 Ghar Shaban Kermanshiali 650 m French project of Spéléa Clab Lyoa 1977
Kale Courbon ef &, (1989)
& Chhar Golezand Tehwan, Manearjeh 560 m Austrian report referring 1o a visit in 1978
i5chleich 19500
Table 2
List of decpest surveved caves of lran
M, Mg Province Depth Surveved by, references, remarks
i Cihear Parnu Kermanshah 151 m Sec above
2 Gihar Shah Bandu Kermanshah 315 m French project and British peoject 1977
[ (har Shabanou) Courban et al. (1989)
Cove is conpected po pearby Ghar 52 Rah
3 Ghar-i-Cynes Kermanshah 368 m French project 1975 by 1P, Farcy & G. Cappa
Spelunca, 1974 (4); Puris / Courbon et ol.i1989]
4 Ghar Ben Dwr Kermanshah « 2000 m British Project 1977
Trana. Brit, Cave Research Assoc., 6 (1), 1979
5 Char-e-Morghan Kermanshah 240 m Polish project 1974 - Courhan et al. (1989}
[ Ghar-e-Mariz Kermanshah “132m Polish project 1974 - Courhon et al. (1989)
7 Ghar-g-Boland Kermanshah =20 m Polish project 1974 - Courbon et al, [1989)
] Cilinr Crarun Malsvand =112 m French project 1973

Spelunca. 1974 (45; Paris / Courbon el 0§ 198%)

L] Ghar Acker Kermanshah =11m Hrtish project 1971
Yorkshire Ramblers Chib Jowmal, 1973, 36,
Courbson ef al. (1985



Table 3

Mot importunt show caves according to the length of poblic underground boai tour

Name

Crhawr Alisail

Spook Cave

Penn’s Cave

51.Paul’s Cave

Rivitre
[HEIS

s s

LIS A Towal)

LISA
{Pemnsylvamia)

Phalipmincs
i Palawan)

France| Pyrenees)
de Lahaidche

Lemgth of Bl boier

a0 m

over |60 m

| LM E

| M) T

15063 m

GHAR ALFADE T sl s ol s

= & tppical bowing peaage b= Ghar Llssds [Freas be L Bisbi)

Hisiiarks

References own survey. Regulsr rip inclades [ 470 i
The operator oflers an estended boat trop of 200100 m length
for nn extr foe

According 1o it"s webalie the cove has “the world's loagest
umderground boat towr”. However, no exact kength ol

the comrse has been given. As the longest Known boal tour in

the LS, i5 1.6 km (see below under Penn’s Cave) it is estl

mexiex] 1hat the Boal tour of Spook Cave excecds 1,600

W et he wewa mononalowa Comd Acivibies T oarrsntoinsm_ 2 himl/

[he entire lemgth of this cave is woored by boag
Websile: peEnscave.comicavern.him

Thes information is bases] on ol communricatson, It has
seen reporied that the pubhic jour follows 4 huge under
pround stream for sboul BIG moand then tums smoand

References: Acllen & Strmaly Soulermine (19771, The kength of ihe
hal inp appeams to be dependend on the soarce of information:
www, showcaves.com published a length of | 500 m while

the alswe-mentbened boosklel gives 8 lemgih of 28N) m
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1> Cave Fans of Mgharet el Kassarat and Mgharet el Moutran

Sub-rype of Conulites

[he cave fans of Mgharet ¢l Kassarai

i q
locality, Mount Lebanon b can be found

A ik
LARRECERELS
ol two different locabyons

The firet location consists of a ermaced

sand slope, Zkm into the cave m a lorge moom. The

fins were [ound 1o be growing from a
| i
bl base of sand and mod and measured
1em haeh and 10cm wide, The cave Tuns wiere

i A b T i & I I
il 1o g pn the eanly siaees of [heir de verop

nenl because they hnd no omumentabions or bands

and they wene nel Concave in siape {Phasia 1)
The second is localed as a “fan-wall’
deeper nside the cive tappros, Akm [nom the
entrancel. The wall, the cave fons were found
ok on. s [Um legh and Jmowede, Thie indh

'} I ¥ b -
ve fans measure between 2om and 10cm

long, The wall is completely covered with the

1
fans in vanous smaes of development (Pholo 2

| M [ans weie O IS o L vertical base oond
Tormed ke hall cups agminst the will They are
thinper at itheir hase amd flare our &s they grow
upwirds, They wre folded verically with horizon
tal bands that range Imm deep brown (o 1ghi prey
in colour. The bottom quarter of the cave fans o
decormied with cove cormls (Photo 35, The lovwer
we ol fowands the ground the more mud and less
caberle cave Fans were lound

In Mpharet

Morth Lebanon) Tans were foand fowerds the end

gl Mooptran (Toual Village
il the cave. | héy were gniawing on i '\-:l\.'l.'|||:-
imclined wall that sprepd over a [Uhn" anea on

hoth sides of the cave walls (Phoio 4




Tl dg eonrh Spar wsalds vhie Nihan cavw
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Clesi-up slf= of dog recth Spar inslde tha Rlhes cars
Yezrz iy hoere Box frmdes

2 > Dog Tooth Spar of Mgharet el Rihan

In Mpahret el Rihan { Bihon Villape entrance, on the mool and walls
South Lebanon) dog-tooth spar wis found and 15 The different spar crystals meisuned fnom
warth mentioning hpomese of their sipe amd 0.3 o Scm long. They bre iransparent o oronslu
strictune. The .Iu-_._l-l:nu-|i| spar was found, in & small cent, ervstalline and yellowish in colowur, Eohedral
room, livwards the end of the cave, [00m from the and subbedril erystals were identificd




9 > The Tree-like Stalagmites of Qana cave ||

Cirve Coral Decoration on Srfaonmiies

In & sminll cave in th L kini Flateau E Soane hwd 0 smooith base with the cave
'H"Jll.i '-I||.|_.'l.'. Maount Lebanon) thiese e carals Iormung ot the ton m a bush-hke lorma
ke "|-||--!_:'||I:'=. < wiere located 20m from the teon. Uthers had the corals all over in a tube

entrance., They mensured approximaiely 25cm fike siruenine




* The Aucumn Treed ol Mgsacel |aivi (Pl by

10 > The Autumn Trees of Mgharet Jeita

I hizse stalagrmiles werne found at the end
of the upper gilleries in Jeita Cave. The tallest
stalagmife measures 1.5m with branches varving
in kengths, They are mostly calcite white with o

tni of brown contimination. Some are smooth,

= Tha borwork of Qs covs 1]
Fraotn by huam Bow erdah |

- The Boxwork of Qana cave ll, Mgharet Nabaa el Mghara & Seraaya cave

A subrvpe af Blisiers

The caleite boxwork of the Crann 11
cave gre found in the first 50m of the cave. The
marly limestone walls weather more rapidly
than their caleite filled voins and fraciwres

resolis in

This

to 3 em profruding interocking

others rough and some had corals growing on

them. The constant thickness of these branching
slalugmiles 15 pr.'uh;-:hl:.' relpted o o combrmadaon
of dripping water and the slight movement of the

baise o

blades, forming boxlike simsctunes, These are
then ormamented and coversd with popoanm
and caleite crusis respectively

Boxwork are not exclusively restrc-
ed o colerie they are Tormsed also Irom gyp
summi a5 descnibed in the caves of Maban e
Mphara, Mehoret Nobaa el Shatnwie and
seranyil cive (AN Cuiate 5. 12, 200L)
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13 > The Shields of Mgharet el Kassarat (Antelias)

SENYpe L3 ‘Parachuiz” by Hill und Fort £ 1998). The

Clusters of shields are located in the cluster of shields in this ares were Tound o range m
upper galleries of Mgharet el Kassaral in the codour from pure white 1o brown pnd yellow

Ralle de Presidenl, the larpes megsuning approx Funher investization in Mghoned MNabaa el
imately Im by 0.5m. The one pictomed m the Shatawie lead 1o the dis¢overy of a shield

cetiter, where the cunmin mround the dise 1s e MNeasuna e 0 dimmeter 1S while cofoiined
lovw 1o red 1n colour bamnds, Shows 3n cari) i shield was found in the first 200m ol the miun axs
il development as opposed o the one on 1 an the roof. This is the 14ih caléite -.|l|'|-.'|:'..‘|-.':||
right which is advanced and has stared o devel fourmd in this cave pied the 18th idemtfped

(i !:-ll-,_' slalactites. This oy e o shield 15 lenmed ;\-.rh.'|-"|'::ll\.'ill M_'.:. LI nned cabcine e iuded)
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|_|:_'“|:|nr||n|1r'|n¢'- Lambert de Cirotte Lelliya

K= 143,440

Yu 169540

£=T¥im

Curte ' dtut-major 1720000, Yohmor, feuille F-5 |

Shtunthom

L E-'n'lll't % aflue gk b de ba faladse, & 1 epder-
section de la verticale (e lu folaise) et de la pende raile
e 1a rive gauche du compelon du Litam & ume altiniade
de T33m

Apoes

A partir du villuge de Zelliya, wn senticr
pabde, ol par endroil vertigineis, méne i |3 grote:
forieresse (Phoio 1) En fin de chermn, un sysiems de
ifense gssey compleve, eadeud en uiilisant mi mecuy |a
sinwosid du rediel, rend Parrivée aléatoine et franche
meni difficile; ce systisme comprend dex g s
encoches tmilldes doms ke rochier, et un fossd de 2o de
Im de profondeur creusd b quelgues metres de 'entree,
juxizposé & un passage dril ef indvitable de slom d=
Large Enillé & Masc de tadnkse

Description

La grone de Telliyn - nives supérseur com-
pris - cisivre une superficie de 280m" | sa configumiion
e en forme de L. La fagude st oncalde N-0. | Phoo
25, A I'et, elle est limdbde par ba falsise, et & Fodest sur-
plombe le fleuve Litani of conlmiie les versants ganche
i dront

Cetle grofhe s¢ corseidrise par wne orilication
mebdlidvabe; fngade fmposanie en peermes de tille,
archeénes, eic. Les phases & oocupalion (croisée. mam
louk } soet pour le moment iBoertaines | une recherche
archéologigus esl néceisaing pour beur kengificsten
[¥une maaléne géndmle la grotie se divise en trols
ties principales © Peninée, la grunds salle ef un cage o
il environ due nivesu du sl de |a gruode aalle

a- I'entrée ; clle esl constitnde par afke volle € plemes
de imille pu-dessus de 1" ouvenure de la ports, au)ous-
d’ b dispanie (Photo 35 ; lo porte est protépde par deux
Eldmends d' ool b assenunoir dons la vodle
{3 30em) et un teoi de barre dans le jamibage paiche
de la pone, A gauche de 'entrde, 2 nbches aver embra-
wire ou fenétre de Gr (archénes ) coptrdbent |o some pond
de In prote. Les linteaux monolithes des fenitnes sont
tailbds en forme d’arc en contre-plongde, Une petite par-
tie dis sl et effondré, et celui-ci et ln volie d une cel-
lule imillée dans ke mocher

Une comtruction postericune est viaslile dans
la fugade pord de I'enirés ; un joint entre 2 phases de
construction {appelé « comp de sabre = dans |e jargon du
mitier) eil NEfleThen] apparen sur e mur gauche de
[owiveriure de 1o porte {Phito 3). Les deos miches dans
I"épaisseur du mar oni #¢ mjoutdées ubdnicurement

b b gromde salle iphoto 55 | esl compose de plusicurs
dlémmenis architeciurnux placés toul sulour o un puils
central en forme de clioche & ouverture clraulaie de
Tiem. En longednt ke s est, on découvre | bassin wil-
it akana le rocher sulvi d'uie celhue cociilnare, pus

i i e i JIELATA

P |
o faatinr meamant & grocvis feriorrild P e Lk

= Fa mils awril @51 GiRErs e e



i"iene hanguetic illés conyporean des encoches cincy
laires de 28 cm de diamétre et 0" une certuine de pro-
fondeur ]'"”huhh."ll!l.’ll'l destinges & de Fj’.;lld:'\. TS
Cetie banqguene précéde un creus reciangulaire de
quekqoe | 2mv, profond de Tlem, pe conportam s
d*enduil nécessaine pour préserver |'eaa.

Ci¢ ereus est sl d'un bassin willd dans le
rocher el pidsentanl une profonideur non wépligeable de
17 5em dont Iy pariie supdrieire (gl déborde du sol) esi
construaie g9 blog de erre cudte O une dimension
moyenne de 23x 14xdcm | cette puriie st recovene de
pusaciars coches O endiin de chumex. Actoellement le
hatin est rempli o' e (80em ), Des encoches de
108, JUem sdiml crédades dams [a poroi g dessim de
bassin, et sont distangs en de § o de 400m cin o
Viennent ensuite 2 petits bassing de 35ub0cim et une
teenqueriie de 2xdiom iniflés dans lo parod

L neiir e I Facude ouest d' whe ¢paksieur de
S environ, ext pered de ploslenrs suvernce
Upmote 55 Lorchimesy b dAlEEremis wivean, Des sligne
Ml |I|.II'I.|I'||IIliII,.|'|. |_1.|_- O Skir Dnoes Ivedssy, &8 e
quent sur be mur, of soni les encoches {shindes a3 21%m
i soli des pouitres en bois des planchens, Le parcmend
exierenr du mur sl cianatnnl en mieme calemire bien
wijuarrie. Le poremenl intérieur et de moellois de ples
res embuiles avec de la chaux et de | terre. Une bomne
parme de ool endual esi DM OIS 1 |'||u|,'|: wur ke mur

D rabnures ont & tnakldes dams le rocher aus
enikrns des infilimtons pour s collecte d'can

* Parin f'sce 0 e la fereerenss B e i

Le niveus stpéricur: |'scobs & ce nivesy o ndceahid
unc escalade difficile avee | utilisstion du maténel
-Hj-'.fql.-lull [edde. Colmcenirs, mod AL, Uescermndeur
cli), (Phato 4), Line grande ouverture verticale e rec-
tangulaire, complitement taillée dans le plafond de Lo
grodbe 21 commpodiont des manches, méne § I'doge
Mipéreur qui st une grande cavité plune, conlenant une
cellule avee | pwir en permes prosascreneEnd iadllds, |
fosar, 2 bassins e | grande fendre & fevillure iminirmes
chans bes jnmbages) gui doane sur 1o vallée (Photo B)

Une conalisation o cau est willés swr o e
tong de la poroi collectnnl kes enux, des infiltmtions dans
2 réservoirs ereusds dans les denin extrdmités pond et sl
die lu cavied ; lewrs dinmitres som o erivinen 4 m et bewrs
prodondeurs de 2. 5m

La besin nord esi couven par une voille par-
tsellement effondrde

Les vestiges d'un grand four domt le diamitre -y
el de 1B0cm. somi aconlés sur ln fegade ouest @ ce foir r Rp i B b s | g
eal comitrail par des blocs en leme culle, de ndme SHF FREF ey b Rl
dimenseen que ceus du bassin du piveny inférieu
{Phiotc 7)

Le nombee e hasain ef inits cxestants nellisie
Vimporiance di ponibre des occupaiits de | prodie,

Documeni photograpligue 1 & 5, Somi Karkah : 67
Falah Wakim.

Historigue
Le nevm de lu grotie de Zellbya spparalt dans
e praiié labord entre be subinn al-Mansoer Calaoun
les Francs de lo ville de Akks en 1253 1.0 Ouairemere
a puhbig 'original &f s roducisen francaise
L) hEl e pafiyy il SAEE] el 1 s e g el
Ay bl ey bagal bl 1 il B S
by P Soal sy alanly a2 ey lieag 1T
- I""-""L'TJ"""T""-'I""-I'I‘J“"'PM'H-—"! II-:r---u--.'u- Pt Bt -t

e 1
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Vr-erldoumin-an-eddin (Dusiremcere o omils Al Taki-Eddin Almed MAKRIF

W ol

{puisie Diew dtermiser hewr régae 1), o 'wne part ; et de
{ariree, fex gourvernenry gnil comummadend dans fie b
provinces d Ak, de Saida, o Arkfich Udl i

longse [este numeram les domaines dis sl

I Bikd-Azinl ', aver gew dinfriohi

Sl bk
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a3l Al

[hans pme node relakive b oo tranid, Ouigtree Hermt
cale Law derivating fattms des crobiades fionl menifon
i priesieues cavernes, @il funemd devenaes dies
ferieresses, Geerllmeme de Tyr parle d wre covern t
inexpupnabie, wilude sur fe ferritaire die Nidon, of iJIn |
o appeledt vilgeiresent Cavea de Tyrum, Ce e e

ie meme qurl, dows v fexie de ce dradfs PRl R
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SPELEOLOGECAL EXPLORNTION

MGHARET EL KASSARAT * The Siphon Dive

Fadi Fsra
{mernCigera nal Thas raport i Saiater By Fach Faemm from an origna! repor by Asfine Covaty

ELEVATION OF THE DIVE PASSAGE
Length from point A to point M =248m
Entrance to the siphon passage N
2 ! STALAGTITES AND HELICTITES
E o
E: » it : L 1 "
Loz p e o IVERES

~ Asamajor contnation in Mgharet e
Kasnira, Ot pton dve prose b el oo the.
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senl e
Jen's 275m &

Boilans
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LEBANON'S LOST CAVES

Lebanon has over 500 known caves. The Spéléo
Cluby du Liban and other caving clubs have docomenied
mewly discovered caves bt no documentatbon s ever
been made of the caves thot are no longer accessibis o
have been desimoved.

The reasons for the loss of these eaves ane
wariows, rnging froem natural disasicrs o
man-madde ones. The former resalting from mud block-
ages. nofural collapses and eanhquokes and the lofier rea-
aoms consisting of caves thai have been used ns sewage
dradns, re-buried, blown up or have been gquarmied io
nanexisence.

It is & shame that we are loosing these ireasures
25 wome of the eaves have yet 10 be fully exploned snd
others had condnined some beautiful spelesthems. This is
ihe first timee the SCL liss Lebanon's bngest and docpest
caves (Table ), Soine numbers may vary from previossly
published pnes becouse some caves, after being re-sur
veyed, were foand o be longer, or in fect, shorer than
originally thoughi. It is hoped ihat each vear and with
new discovenies this list will change.

The following b a lia of the caves idemified by
SCL thai are in the process of closing or are not
acpessible amymaore -

Mgharet el Shatawie (Antelins)

This cave was discovened in the 1960
Cuarrying had caused the entrunee 1o be ksl In HEH0
SCL covers re-tiscoversd s location and 118 losi entrance
was found. Im 2005 the entrance was bost agoin becouss il
was povered by pao meters of soal.

This eave, nesr Mpharet el Kassaral i being
filled wiih mued. The cave is over Bllm but the only
sccessible pan lefl s a small passage of approximasely
H0m The thickness of the mud 15 aver two melers and
from what we see it is going to be complelely filled with
misd which will close the cave completely. Tt is befieved
that the activity of the nearby quarry helped increase ihe
muad flow anad thas the blocking by mud of this cave has
been accelerated.

Houwet Michmeche (Figare 1)

This 14im deep sinkhole was bocated 5(00m
from Houet Blaiag in Zarroor just votade the village of
Mirouj.

The first level of this sinkhole was filled
completely by Whm ol bolders and mud deposited by the
river that Nows through it, Local quarries had produced o
lot of mck material, and the sinkhole was slowly blocked
by boulders and rocks.

The sinkhode is completely covered today,
withoud a race on the swerface, althowgh it sill exists hid-
den below the surface.

Howet Mur Chauya (Photo [

Locoted near Jouret ¢l Balloat in the Metn area
this cave was destroved when the mountain i which it
wins found was dynamited to open the way for o mew high-
way. The explosion bew up the mapority of the cave amd
ey {1 staneds half destroyed on ihe night side of a mx-lane

ighway,

Howet Albert or Houet Aln e Kadab

This 85m deep sinkhole is well known b all
Lebanese cavers as i is used ps a training sinkhole
because i1 has different levels of shor pits.

In early 260 a local [armer decided bo ermace
the area right above the cave using large rocks. This
terracing is very unsiable and since the sinkhole has two
open-aif entrmpces directly under ibe ierraces 1 has
become very dangerous 1o descend the cave s lorge rocks
ool fumble down on the cavers

This termacing hns rendered ihis cave inaccesrble
and ji is currently closed for coving,

Hoaset Majdal Tarchiche

This 190m deep sinkhole filked up with sand and
mocks afier the mver that fows through i collected the
debres from nearby quarrying. |1 is now completely cov-
ered and mo trace of the dinkhole can be seen

Sehuile Houct

This sinkholes entrance has been Blocked by a
large boulder ax the descent is umsafe due 0 unsizhie mcks
ai the sarface as locals were scared that children might fall
in b7 especially sinee it i a very eosily sccesible sinkhole,

Ballon Bulas

This [50m open-air sinkhale s filling ap with
mud and closing itsell. In some winters the water level
becomes so high that b desiroys nearby iermacing.

Mgharet Naban el Shotawke | Khalel Khazem)

This cave is over 4km long. It has four sumps
which make only the cave's firsa 30m accesaible o the
beginning of Speing and during Winter, The first sunp is
deep ond needs o be pumped bt the et tao ore s
and ore beginning b fill up with mud. The third sumg is
the most dangerows ax the mud levebs there have become
very high and it is becoming very difficult io bypass this
part o the cave as the mu {5 increasing in volume every
year. It appears that ol some poing ihe mud will completely
block this sump and we will ne longer be ahle to access
ihe remainder of the cave.

Myharei el Waseeleh iSouth Lebanon)
This horieontal cave is foasd i o miliery camg
and ne-one s allowed o enter {i.




Mnlsna el Seghet (Faraya)
This cove is permanently fooded due 1o
coichment works,

Anielias prehistoric caves:
Abri Bergy (20m) and Gratie de Anbelias (60mn)

These rwo caves wene both destroyed a ressilt af
uArrying.

Homset Gliomta (-3,

Liscal rondworks have completely coversd this
wkhole.

References
-SCL archives

-Karkabi. 5., 1970 Le Karu Libanais, Hamon: Revae
Linanaise de Glographie. Exirit du Volume 3, 1970,
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Tabia 1

Longest Caves of Lebanon

{az of 2005, SCL archives)

1 m. Jeita 9050 m

2 m. Aliga G260 m

3 m. Roueiss 5066 m

4 m. Al-Kassarat 4548 m

5 m. Ain al-Libné 4560 m

B m. Nabaa al-Shatawie 4130 m

7 h. Faouar Dara 3500 m

B h. Qattine Azar 3100 m

g m. Dahr al-Ain 1500 m

10 m. Nabaa al-Moutrane 1200 m

The Deepest Caves of Lebanon

[as of 2005, SCL archives)

1 h. Faguar Dara - B22 m
2 h. Qatting Azar - 5165 m
3 h. Ballouh Baatara - 255 m
4 h. Jouret al-Abed - 24 m
5 h. al-Badaouiyé - 205 m
B m. Ain al-Libné - 185 m
7 h. Othman Remaihy - 163 m
B h. Asgroul « 165 m
a8 h. Ballouh Balaa = 162 m
10 h. Tarchich « 147 m
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NEW EXPLORATIONS AND DISCOVERIES

Teoxts written by Rena Karanouh /8K, lssam Bou Jawdsh (1J] and Joe Mahanna (/M)

Houet el Jaouz
Houet Yaroun (Dkaika)
Houet Botmeh
Houst Fghal

Houet Louseize
Houet Baadarane
Mgharet Nbat
Maharet Ain el Sit
Magharet Snounou
Mgharet Mar Youhanna
Houet Qoana Cave 1
Houet Chmistar
Houet el Badawiyeh
Magharet Achou
Houet Ksaim

Houet Sidr el Hajal
Houet Aagroub
Houet Mechane 2
Houet Mechone 4
Mgharet el Maadan
Marjaba Mines
Sohmor Mines
Mgharaet Tannourina

Thsm awerl 220 dvem Whis wiaps ol D bosiid b 16l What Gaas
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DMiscovery
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= 6K m Yormoun [FNUEK0 WYary tight passags

Vierical development: Bm i

Location

This sinkhole b focated outsile of ke village of
T aroun im the south of Lehanon (Figre 1)

Cepulogy
sanming Formalion, C4

DHscovery

ViKim from the souihern Lebasiese border SCLL cavens
hcabed 6 winkhole with o dght entronce

The entrance was enlarped wany Blasting etjuipment
inder the waichiul eve of lsraeli patreds in their armored
vehitles and helicopters (every five mimnes the Ismmeli soldsers
winehd use their binoculrs on U 10 Iy 10 see Wil we werne
doing (Photo 15), The blasting was accomplished gueickly and as
ity an poadible (Photos 3 & 1)

Alter widening the enmance w fit o person thmsugh,
we descended Bl putting m four bolts and jusi gs Iy i
ol rigs. We had to de-rig hefore nightfall as those wene the
enatructsons risced by the LN 10 us before we arrived, becise — —
Activilees near the bosder dre ol permiliied an night. At ihe
Bottism a hoge room was found me auiring Sm by Sim with
cullapred rocks in the maddle. seme coneregions and 3 few

anemal skeletans, /)
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Wertical development: 63m

Laoscatinm

Ihe sinkhole lies uppromimaely 2km outside

of Botmeh village, 20m off ithe main romd s con

fiects Boimeh village with Mokhiora village (Figure 1)

Crondogy

Fhmuct Boameh {s located m the Sanming

Eoimation of the l':th.'l Cretaceoues Penod (T4

Cenomanian age |

Discovery

The firsa outing to Houet Bomeh ook place

or the 2Tih of April 2002, followed by the final g
ging on the It of May and finally in August 2003

SCL covers descended and photographed the nomins

hoa & the batiom

locatedd b the Il of e main shafi. There wos anothes

The enimance to the sinkhoke 15 small and 1s

enirunce from the op bis i was Blocked with rocks
Afier igging Ihs Ope we desce mded and

|'\'|"""-'"'-'-1"-'| 1o rig the sinkhole wsiny Fnlin as Bleere were
po nalurs] Ags available (Photo 1), Upon reaching Sim

a series of five natural rigs led o ihe botiom of the
sindiale ot G5m (Figure 2)
e cavers realiscd that there was a large

pumber of live artillery shells af the betiam anad did not

allow ibeir begs o iouch the ground (Photos 2 & 3

e sinkhole was descended once in winier and a

wakerfall was obseryvesl. fx
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Locmtion

The cave is bscaied in ihe Fghal Quamics
{wee Pigure |

Creology

Samnme Formaiwsn, O4

liscovery

This cave was spotted from an armas
helicopter in [958 by Hughes Badaoai

Explisaiion of this small cave revealed
that 1l was home 1o 8 beaotiful ammay of 1p;~|:-::-|;h.|_-|1|-.
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HOUET LOUEIZE

ki
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Yertical |!=".|.'I|||1|rr|:|1l 15m

C4

Lacmibisn

Mear the Tassch Spring in the village of El

Lougize. (see Figure | ).

{renlogy
Connine Formation, T4

Diiscovery

The sinkhole measurés 15m in depth
At the bottom, & large amount of garbage was
(o, )

Bm
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Wenbial developmeni: 1 m

Lucation
Thee sinkhode is located just owiside of Basdarane

village

Lsenlogy

Sannine Formadion, C4

I¥iscovery Fgers |

This sinkhole was found to contain miafias shells LN Tty P S e
umdd artillery, Mo furiher exploration of this cave took place as
bt was 100 dangerous,
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Development: 50 m |
Location
This cave i bocated close 1o Nbar spring
o the left side of the road comnecting  Bcharre
Village and El Ancz T S T
Crenlogy

Hamanna Formation, C3 Wary tight ...

DHiscovery

This cave wos discovered by Johnny Towk
I winter he hiod nediced water coming osil of & hole
in the mcks. When the water dried up in the summer
i full explomtion of this cave was undertnken

11 1% very lght and runs i between the
bediding of the Homana Formation. The entire cave
has o be rmmpesd and i i never large enough o
sland mn
IHK)
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MGHARET AIN EL SITT

Xo=201 TS5 m Lamben Co-onfinobes
Y u200 M5m Topesgrapine Shert
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&
Development @ 25 m I
Location

Menrly two kilomelens, die south, ouisile
the willage of Cobelyil approxinaiely 20m akove the
Ain el 5 spring {Figure 1), The cave lies on the nghl
banid side of the moad next to i eleciricny pole.

Crealagy
Sannine Formateon, U4

IMscovery

Afier heing conlaiied by the Qouberyvat
Municipality amd Environmental Council, the cavers of
SCL inspecied the covity, A spokesman from the
Deubeiyat Environmental Councal said tht ihe cave
wits fouaiel while werkers excavating o install a power
pile. They casie scross & small opening. which was
the entrance of o cave, Afler alerting the
Environmemal Council and with the belp of the
Municipality they decided 1w relocaie the pole and con-
serve (his cave for expert inspection,

Alihoegh the cove wan snull it was found o
comntaln beautiful spelembems,
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MGHARET MAR YOUHANNA

X=[167 140m Lumben Co-ondinmes

T =24 (20 m Topographic S

=154 m Angoura Sheer 120 (00
| Developmem: 1000 m |

Lascation

The cove is located a few hundred meters above the Roumss cave in the Agoura village, central Lebanoi
Parking the car close o the enrance of the Rousizss cove on the unpaved rsl, one can sisn the sscent on ihe ialus
deposits unkil the pock foce 5 reached. Walking ander the 30m limesione ndge shove the Rounss cave one can find
several openings forming ithe many entrances to this cove.

Geology
Santiime Formation, C4.

Discavery

In March 2001, and while a team of SCL cavers was prospecting ibe srea near Mar Youlsnno cove & small
entrunce was discovered of the same level of the exisling cave a few hundred meters away, The entrance of this newly
discoveres] cave wis &1 the botwom of the samme clifT of limestone that Mar Yoahanmna cave |s present. The icam
enlarged the entrance so that it became accessible and a cave was discovered. This cuve’s devebopment is aboul 380
n. After enormous effort frem SCL cavers a conmection was made with Mar Youhanna cave and the 1ol lengih of
the development moanied 1o gbowt Vom in eotal, g

Refercices
-Boarkabi, 5 1989, Growe de Mar Youlsnsna Spdfdo Clink oy Liban, Chuni’oeabe. 4; ppd | Bk
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QANA CAVE NI
X = 130359 m
Y=2112K5m
L= [RS8 m

Loanbeert Co-tandamalies
Topupraphes Shor
Farayn Sheet 1720 Oih

[ Development: &m

Lociton

The sinkhale is locuted on the Platean of el
ana above Hrapel Yillage near Foraya i Central
Mount Lebanon, An unpaved mopd connects the high
lands of the Cana Plaicau with Hrajel village. The cave s

located on the side focing the site of the Chabrouh Dam,

Lrenlogy

Sannine Formation, C4
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Discovery _
In the year 2 3 combined peological and spebeilogical expedition was LEGHD

conducied on the plateou by SCL members and AUB { American Unaversity of B=g
Beinui} students from the geology depanment, Several caves anid sinkholes were ‘:'1,_'-_,,. i racks
discovered one of which was this cave. Due 10 108 mteresting cave features this & ".'1: L
cave wias re explored, mapped and photographed in the yeors 2003 and 2004, The &
tolal developaent of the cave Is appmximalely |(m and is decorated with a P @ sossatems
vaniety of spelecthems incloding, propoom, boxwork, sinlacrites, stalagmites,
'Christmas Trees" of stalagmiies, and cousis
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HOUET CHMISTAR
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vemical development: 7lm

Locathm

The unkhole is located just mitsde ibe village of

Chmuistar in the Bekan u|||_'_l.

Crrnlogy
Sanniie Formaison, U4

[hiscoy €Ty

Afdter repding an article (Frpure 1) in the Ad Safi
nevwspaper in N0, we contacied the purmaobist ond asked for
permission o explore the sinkholbe {Phots | & 33,

e sinkhode was found io be TIm in depth consising
of i loig 43m shaft and o slope af the end with choills | Frgure
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Fault plane
along this sechion

HOUET EL BADAOUIYE

X=163911 m Lambert Co-ardingies
Y =233 X28m Tiyographi: Khes
£ = 2008m Afka 120000
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| Venical development: -205m 1

Location
The sinkhole ks located in the “Chvoun T

Siman aren
The sinkhole can be accessed using a 4ud
vehicle 25 most of the track leading 10 the sinkhole i 28m
alf-roud and o bocal guike s essendial os the area is
mimed

13am
Geology . 5

Sanmane Formstvon, U4

Sannina Fromation (Cd4):
Crystaling dolamdic limestone
with rrarly harizones

liscovery

This eave was st discovered and siar- 26
veyed in 1566 (Figure 2), The entrance to the
sinkhale i a [ wide cinclular opening. The 1966
cxplomtions coniisted of using caving Ladders amd
placing them in the middle of this circle using a
lateral sywtem of cables (Photo 1)

In the sommer of 2000 Hids cave was
re-explored and a survey was finally down of L
this sinkhole and it was finadly fully nigged useng
b,

The ares surroumding the sinkhaole 15 now
libered with landmires from the civil war s s EE
extremely dangerous fo go without o local guide

Wild pigeons ore found in this sinkhole
making this a way for ihe guides 1o locaie the
pothole. As soon as we approach the sinkhole mos
of the pigeons My ofT.

The sinkhole consists of o Ilm shail and
then three small descents. Al the boitom of the 160m
shull sporw wan discoversd during bife sumamer, L

1dm

Overbapaine
MHE slops

Sinkhale
depth Bm

M
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MGHARET ACHOU

o= 1T/ Lambert Co-ordinages

Y o= 272 Oxlm Fipusgraphe Shwrt
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Development: SHdm I
Location

5ir ed Danniyve coza is located m the cenire
of the Morth Mouhafars of Lebanon, Mghanei Achon
s located in Sir BEd Ddnie on the easterty side of
Ciuzali Mohr Bl Baned. The cave is located on o sieep
ftaink The cave trenids in a general MNorh-south trend
with few exceptions where few peisages bemd in an
cosl-weil dapecrion

Laedrlogy

Sannine Fommation, C4

IMscavery

The cave was first discovered im the 1564
by SCL. menhers while work was being done on
Maobas Achon, It was re-explored and mapped in
198 by SCL membsers for posathle wilization o o
powirksd site (Al Cuat’ Ouale, 199] L The cave was
the=n
re-gapbofed by SCL members in | %98 angl o contine
ption of apmoaimaiely 120m was dassovenad extend
ing the development of the cave

I mivisd be moted that bscals eall ihis cove
Mpharet el Zshlon. Technscally this s wrong as
insiher cuve which Hes directly below Mghum
Achos {in the valleyl is known gs Myghare! Zahlan
and it s the cave thoi Maban £ahlan emerges from

Megharel Achou has been sudied by 5C1
membsers b the request of the Mmmiry of Towrrsm
for & potential utilization & a lounst cove. [RE

Heferences
Al Dwian® Owuag 6 1991, Speleo CTub dw Libom
Vorous repone from the SCL archives
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HOUET KSAIM

X=1TH 90 m Lamben Co-ordinnies

Y = 26 80 m Topeygrasphuie Shect

Z=11Tm Sir el Dannieh Sheet 1720000
Vertical development: $hm ]
Lascaison

The sinkhale is bxcated 150 m from the
il connecting Baaa Sifrine village with the Jabal
& Aarbain in Sir El Dannsch area, North Lebhason,
Purk the car near the mad ot the afurcation 1o Zod
cave near el-Swecar spring and walk 150 m on fhe ¢l
Succar spring coverod cannl and iben descend
approximatley 10 melers an the secp slopes [Dwards
Mahaa o Ksaim.

Geology

Sannine Formation, C4

Discovery
The cave was s located by SCL
members diring their works on Mghars £od in
19498, Exploration and mappang folbowed.
A aketch survey firss published in the Chuat’Cuate
Maogarine issie number | 1,
Im 2003 it was photographed sl re-
enplored. A hat community was [ound mnside
the cave. This sankhole [ being s a5
training sinkhisle for SCL. member Hving
in ihe north of Lebanon, (4

Figarn 1

ey e b ey B et
o gt was by b e

5 Then warvey of Howtt BKiibm [phe e LA L'.ﬂurlrrl'
ey by B B ke S Mamia | dfem [agar

E—
+ The lecuisen ol Howat Kisies

Bat's Gallery

= i har imbde she pave
Fogrn be aarn B ey

Lhrt nepcules

Wator Chamilsars

The thracton ol the
WTEAr CLrmer

This Siphan
Lifryranthi

By

-Epd )]
stalngmites

[

M&n
0 4 8

The Csacika

[ uomo |

@. chrnry

L= h )

Gl
Carlas Abdo

[T

Tarminal Sapkion

Gelliria



HOUET SIDR EL HAJAL
X=139313m Lamben Co-ordinases
Y =179 63 m Topegraptin Theer
£om |46 m Jerring Sheet 1r0KN)
| Vertical developmeni 20m l
Location

It is locaded in Jubal MNiha in an area called
Upper Adzibi

Laeidogry
Sanmine Formanon, 4

* The lecsiten s Houst Sidr =1 Hujal

[Fscovery
Passing through ihe agricaliurl ficlds of the wrea the cars are parked
where the moad endds and & half howr hike passing wo high hills leads v o the
opening of the sinkhole. The sinkhoke was Foand 1 be fall of garboge and empty
cims. 15 arouml Mm deéep consisting of two piin Mony \[‘b:'h,‘l.r”h:'ll'll. Were
identified sisch as popoom, belictites, sndagmiies. salactiies, mbcro-pearks. and
calcile curizin
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CAVES OF THE MECHANE AREA

The area nenr Mechane village B undergoing o detailed sody ol
its caves by the SCL. The three caves ihot follow are locabed
within ten minuses of ssch ober.

A: HOUET AAQROUBE

X =152335m Lambert Co-orilinibes
Y =238 045m Tipoptaphs Shert
L= Hllm Faraya 110,000

[ Vemical development: 155m |

Lascation
The sinkhole 1 reached throsgh a road neck near
Mechane village (Sce Figure 1)

Ciendapy
Keumuane Formation, 14

Discovery
The sinkhole was dizcovered when nearby roadworks

provided sccess b the area
DB Adter locating the entrupee of this sinkhale with the

help of the goot herder the SCL cavers proceeded 1o explore this
deep sinkhole. After descending for approximately 30m, the
cavers arrived pt ibe lorge room with @ huge amoant of choulis. |1
wars found that i we wanied 1o contimue our exploration we
would have b hlock the choulis, which lay on a 4F slope, from
fulling down the rest of the sinkhole as the sigtion would be
very dangenous for anyone descending.

A plan was devised 1 ploce chicken wins on the
sttt of the mom o catch any rocks that might fall (see Phoio
I, Afier a lot of effort the cavers were sisccesslul in Agging the
chicken wire. A few tests were conducted 1o see if the chicken
wire would hold the weaght of Large rocks, Upon comimiing the
iescem we placed another chicken wire about 15m below the
ferst ome for eatrn safery as there was another slope with choalis

3o
£ [ on it Finally the cavers descended 1o fimd o 133m sankbole.
At approximaiely 3m into the sainkhole un opening of
a0 a ool shaft could be seen, One of o cavers descended with a
'. adickar safety rope and hook 1o get him o ihe other shde (that was 10m
iy i, The nnchas-like hook was afisched 1o o rope and thrown
o rote vorwards the rocks, Afier o few trials it caughi und the caver was
uble to pull himself wwards the other side and rig a rope so that
bl 0 kit the rest of the cavers could descend. I was discovered thai ths

second pit reconnects with the primary shaft alter about S0,

A Few years later this sinkhole was re-explored and ihe
chicken wire was found 1o stlll be ainched except Tor o hobe in
the middle where cormosion had maide the wine weak allowing
rocks o fall through. e
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C: HOUET MECHANE 2
X = |52 9%m Lamber Co-ordinates
¥ = 238 074m Topographic Sheer
£ = 320m Faraya 170,000
| Venical developmeni: |5m
S gy Laocation
See Figure |
ey rimatone dem .
= 7m Geology
M gt Kesrouane Fommation, 14
rasLammy
Discovery
il By This sinkhole wos found o have wo
entrances. The first section had 1o be cleancd so tha
o i HeRDTYEY the accurmilating debris and misd would oot fall on

cavers ai o loier stage

. The sinkhole was founsd 1o be 15m deep.
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B: HOUET MECHANE 4

= |52 910m Lamher) Co-ondinaies
Y = 234 2 Tispesgrastes Shaows
| 7= EKS5m Fariva 1/ 10000
L
| Vertical developmenil: 40 ]
Lascatanm

See Figure |

{remlogy
Kesrmane Formation, 148

IHscovery

This cave was discovered by ihe 3L m
the vear 20060, A [ull explormtion reveales) thal (e
CAVE
comsisied of six levels oonnecicd by pits, the longess
ol which ITHEEALITETRE Ren Ll gunss 4.5 6

Al the bonom of the second pal & smakl
chamber was dscovercd behind & man-mpde wall, A
skeleton with broken pottery and some comigels pols
were found. Allsoagh fulling racks hoad smoched ihe
bones some were found imset as well as parts of the
skl A single sea shell with a hobe im0 wos aluo
[l

Tested by Dv. Leala Badr on the American
University of Beimt's Archaeology Departsent the
siiery wan foumd 1o date fnoen the early bronse (EH
0 period 3100205 BC or Early Bronze (ER 113
YL 2650 BC. The o comphele pods dscovered
measured 8.5cm by Bom and [Tom by 15em. 24
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MGHARET ACHOU

X = I'rf "im Lambsert Co-ordinotes

Y = 272 4%0m Topeegraphic Shert

£ = A Sir exl Danmive Sheed | FALIEN]
Development SMm ]
Location

Sir ed Dunnive cora 1s locuted 31 the contre
of the Morth Movhafara of Lebanon. Mgharet Achou
b located im Sar Ed Dinie on the easterm side of
Onizli Mabr Bl Bared. The cave is located on o deep
flank The cave vends in a peneral Monh-sowh remd
with few capepiions where few passopes remdd inoan
coisl-wesl dereciiom

Genlgy
Samnine Fommuation, C4

Diiscovery

Ihe cave was fint dicovered in the ]
by SCL. membsers while wark wis being done on
Mahan Achow It was re-explored and mapped 10
T 'n:. ST members for possible wialization @ o
powgrisd sale (AL Oual’ Cheate, 199] L The cave wis
hem
re-gnplonsd by SCL members in 19950 and 0 contini
ption of approximalely 120m was discovered exiend-
ing the development of the cave

Li muasd b gisded ihal bocals call this cave
Mzharet el Zahlon. Technscally thiv 15 wrong as
nnisther cave which lies darecily el !‘-1.g1|.u::1
Achou fin the valley) is known o5 Mghanet Zablan
umif i ks the cove ihat Nobaa Zahlan emerges from

Mgharet Achou has been stuidied by SC1
members ol the request of the Mimisiry of Touarmm
far a polential wilization & 5 iouris] cave, (/)

References
- Al Ohuna® Chuar 6 159841, Spelfeo CTab v Liban
Varsous neports from the 3CL archives
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MARJABA MINES

X =152 8km — 132 T Lambert Co-ordinases
Y = 230 000 = 220 500 Tisprwrashic Shert
£ = | 1dm {above s&a levell F:|r.1:..'| 110 )

I Development: 370m

Location and Exploration

The Maorjaba sowieralns or more precisely iron mines are located slighily ponb (rom the Marpaba village in
cemtrnl Moum Lebanon (Figure 1), An anpaved moad connects the village with ihe abandoned mimes

Margaba mines were first explored by SCL in the vear 2002, The larges of these mines has two opening
comnecied by a shafi in e center of the cave (Figure 1), The ioial developmen of the largesi mine s approabmately
5T, Most of the sections of the lorgest mine e wolkable excepi nb is end where o namral cave was encoumiered
and rumping i ||'q|||rf.,| |F|J__lu||' ey

11 1% & maner of speculatons o kiow when the ore wak (it maned, 11 15 beleved that durmg the ancient
civilirations extroctioms were Hmated oo picking up iron=rich rocks fom visible omonogs, However, 2000 years ago
Romans explored and exploited those mines opening pais and adits | Korkhanion, 1974). Since then it has been msed by
the many different civilizations that hove ruled over these lands

In 1952 the Marjaba Mu:l:li{ Company received a ||'|iz1|||l_.: concession over an area of 9km’ near Marjaba
village. Mining comtimued for seven years producing 30,000 jons of iron ore per year. Mot of the ore was sold mainly
o Wesd Germany and France (Korkhanian, 1974), In the 1970' the Marjaba Mining Company re-sisesued the mine
amd the reserves were fouand o bhe inapproprinie for :\_|'||n|:i|r|||n i Karkhaman, 1974)

Today they are abandoned and only some locals, eager for adventune, veniere inside.

Crenlingy

The mine was csialdished in the karsiic dolomitic lmestons of the Besrouane Formation which belongs io
the Jurassic Period. At the end of 1the makn wianel there s a small newural karstic cavity, which mighn have developed
hefore andiar 11'.||-.n|,' the emplacement of the ore andfor after. Besides this maivml cave ol the end, small karstic covities
with smnll speleothems of caleiie were observed on the
walls of the mine

The ore body, s speculaied by many, mighi huve
developed on exposed palasokomtic terrain of the
Besrouane Formation dusing the Early Cretaceous Perinds
before und during the deposiiion of the Choul Sandsione
Formation. s
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= The locuites of Ppearel of Masdan

MGHARET EL MAADAN

X o= 153 462m Lambert Co-iexlisies
Y = 23K Sitm Waigra iae Syt
£ =80Em Faraya 1/ [TLILKD

Yercal dev :'I-.lpl:lu':ul = Alm

Locwtion md Exploration

Hgll.'n.n:l el Mandan, ws amed by loculs, s
in foct a smkhole, bocaed a the easiem extremily of
Mechane \lJLat:u iTFgiere | | on the chills Laitng (he
villey of Mahr Iheahim

The soulermm dructue of Mechune
village was exploned omd mapped in 2002 @nd 2004
by SCL cavers

This cove 15 aciually o sankhole (Fgune 1)
that was mined for it mchmess in ron deposis, The
mifne was operationa] during the middle of ihe last
centary.  The production was limeied 10 local wse

Thie sinkhole hos several entrances, Uhse of
th entrances & walknble mnd the descent into the
sinkhale is quie casy for o path was constorucied f
the miners o descend and work at the botiomn, [ hoes
f total |.I-|.‘|."lh af .|ppfu'-.i|1'mh'l'|. S0m, Collapeed mcis
and blocks are preseml in the cave with several
excavibed pits of the batom. dug in scwich of iron

Gaendogy

The one body 15 18 the lonm of vems m e
dolomile of the hesrounne Formabion bn wihech e
cave is present and iron rich deposiis are pressnt on
the fMoor of the cave and are covered with caleite
coatmgs. bron rich deposits are privhably die b
duigenesis, kurstification and exposme. (8
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TAR MINES OF SOHMOR Crosesacions |

X = 145 TREm Lamber Co-ordinnies :l
Y = 174 100m Topegiaphic Shert F
& = 9T0m (above sem level) Mashghara 1720, 000 -
/
| Vertical development: 63m [ E"‘I

Location and Exploration F

The Schmor soilerrains sre located smith l.—|
of the Sohmar villuge, chose 10 Tairoun valley in i!l.ll
Southern Bekmn (Figure 11 An unpaved mad o
gonmects Sobmor village 10 these sowlemans,

Sohmor mines were (st explored by | A
SCL cavers in 2001. Several pits were dicovered /|
and were probably drilked for explosaiion purposes. ':1_1
The deepest of these pils reaches 15m. However, C

thi ahandened tor mine has fwo eroonmected
shafls approximoiely &5m deep and 40hm span :
{Figure 25, The shafts are connected at the bottom
by & maln lwnmel,
As early s the Phoenacians tmes, the tar A
wan discoversd und peed for smearing boats amd
howises. Explodistion aml exirsction boomed dering
World War 11 prd the middle of the lnsi cenlury,
The bulk of ihe prodsciion was mastly direcied o
bocal use (ns was pointed o by one of the lscals)

Gemlogy
The mine: is presénd in the karsti a

limestone of the Eocene Formation. The mine has F—ih
developed slong un E-W [ault hosting » seepage o
LEGEND |

pproximately 20cm in thickness
Several iypes of tar speleothem-like
features were observed in the Sobmor ming. A

curtain of tar was observed with a beauiful folded | = rocke

base (Photos | & 20 Tn sddition to this cartain, n

cluster of siadnctites reaching 2m o length were @ e |
documented (photo 3) n addidon o popeorm of

different shapes and sizes and low-lke streciures e o

on et walls {phoio 4, (e
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= hursap plan of Salrmer mine
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MGHARET TANNOURINE
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= Lesstion map of Mghoret Tasaaurine

Locution and Exploration

Mgharet Tonpounneg i locuated just
oaitsaie Ine vilage 0 Thokine "The cave cun'be
Found by following the noad leading from ihe
o chorch (located ot the top of the hillj,
vontinuing on the curve of the mad aimd
walking approximanely five minuies around the
cliff-face.

The cave was frsi explured in 1549
afber 1t exmiamece hod been revenled by loeals

Grealogy

"nie Toive 't drveromsed m the i
dolomatic limestome of the Kesmomane
Fogmmtiom wiial Belungs (o ibe Jumssic Permod,

The majority of ihe cave consiss of

spapework. (8K
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