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S U M M A R Y

Geologically speaking, Lebanon is a young country since
the oldest rocks are of Upper Jurassic age0 Two volcanic periods
are included in the more recent rocks. The country is intersected "by numerous faults mainly striking M E but also including
numerous small transverse faults„
No prospecting for nuclear raw materials has been recorded
and there is no known activity at the present time, Lebanon has
no national geological organization to support uranium prospecting.
Prom the geological standpoint, possibilities of occurrences
of nuclear minerals in Lebanon are poor and the Speculative
Potential is placed in the less than 1000 tonnes uranium category.
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A.

INTRODUCTION AND GENERAL GEOGRAPHY

Lebanon is an Arab republic situated on the eastern shore of the
Mediterranean sea and bounded on the north and east by Syria and .
on the south by Israel. The country has a maximum length of 135
mi., and is 20 to 35 mi» i*1 width. Its land area is 4»O15 sq.mi.
(10,400 sq km). The capital is Beirut.
Lebanon is predominantly a mountainous country of great
scenic beauty. From west to east it comparises four geographical
regions which coincide with relief. A narrow coastal plain fringes
the Mediterranean. This is dominated on the east by Mount Lebanon
which geographically is a mountain region extending for about
30 mi. north and south of Beirut. Between Mount Lebanon and'the
ranges of Anti-Lebanon and Mount Hermon lies the narrow cleft of
the Bekaa, (El Bika or Al Biqa) valley (ancient Coele-Syria) which
is about 10 mi, wide and 80 mi. long. The Syrian-Lebanese border
follows the main crest lines of Anti-Lebanon and Hermon,
The coastal plain is almost everywhere fertile and well
irrigated. It is widest in the north and south, but narrow between Tripoli and Beirut, where it is frequently interrupted by
rocky spurs of the foothills of Mount Lebanon. The coast line
shows a rapid alternation of sandy bays and rocky headlands.
The northern end of Mount Lebanon rises steeply from the plain of
Akkar. Prom there to the. pass or saddle of Dahr al Baidar
(5>O57 ft), which carries the Damascus-Beirut road and railway,
the range is widest and highest. Its average elevation is 7»000 ft
and one peak, Qurnet as Sauda (Qarnet al Sawda), rises to 10,131
ft. Erom Dahr al Baidar to the Litani gorge the range narrows and
its average height is 5>000-6,000 ft. South of the Litani river
the mountains become low and broken and then merge with the hills
of upper Galilee on the Israeli border. The porous limestone of
the mountains gives a poor, thin soil. The lower and middle slope
are cultivated, particularly on the west, and there ingenious
tillers of the past made terraces to preserve the soil from erosion.
The Bekaa valley is a tectonic depression in the partly
faulted downfold between the upfolded Lebanon, Anti-Lebanon and
Hermon ranges. The highest part.of the Bekaa. near Baalbek
(3,600 ft) divided the waters of the north-flowing Orontes (Nahr
al 'Asi), which enters Syria, from those of the south-flowing
Litani (ancient Leontes), which turns west near Merjayoun (Marj
•Uyun) and traverses the south Lebanon range in a spectacular
gorge. It is the only important and useful river in the country.
Short torrential rivers drain the western slopes of Mount Lebanon;
but except where they are fed by large springs they are only
seasonal rivers (wadies). The eastern slopes drain to the Orontes
and Litani. The Anti-Lebanon range has an average height of
6,000 ft., with peaks rising to over 8,000 ft. Mount Hermon is a
single ridge, resembling a whaleback, and rises to 9»232 ft. The
two ranges are separated by a broad saddle south of Zebdani
(Zabadani), similar to the saddle of Dahr al Baidar in the Lebanon
range.

- 2 Lebanon has a Mediterranean type of climate, tut there are
sharp local contrasts as a result-of the Varied.relief. On the
coast the summers are hot andf although rainless, rather humid.
Winters are very mild at low levels and rainfall is moderate, with
the main rains occurring between November and March. The months'
May to September are.normally rainless and very sunny. The average
annual precipitation is 30 to 40 in. on the coast, rising to over
60 in. in the mountains. The Bekaa valley is drier and receives ,
15 to 25 in. precipitation,. The rainfall is rather variable. The
coast rarely experiences snow, but elsewhere it is frequent in
winter, and at high levels covers the mountains until June. Mean
daily maximum temperatures range from 32° C (90° F) in July on the
coast and in the Bekaa, to 16° C (60° F) on the coast and 10° C
(50° P) in the Bekaa in January. Mean minimum temperatures in
January are 7° C (45° P) on the coast and 2° C (35° F) in the Bekaa.
At 5f000 ft the altitude of the highest settlements, these figures
are reduced by about- -9° C (15° P). Temperatures in summer
occasionally exceed 41° C (105° P) at low levels.
Railways are now operated by the government, and routes
include the standard-gauge coastal railway from Nakura (near
the-frontier with Israel) through Beirut and Tripoli to Horns and
Aleppo, Syria; and the narrow-gauge route from Beirut through
the mountains to Rayak, and thence to Damascus, Syria, with
standard-gauge connection from .Rayak with Baalbek and with Horns.
There are some major highways including the coastal route
from Latakia, Syria, via Beirut to the Israeli frontier; . another
mountain route from, Beirut to the Israeli frontier; another
mountain route from Beirut to Shtaurah (Chtaura), branching
thence to Damascus and to Horns. There is also a good network
of secondary and tertiary roads. Most freight is carried by road
and there are many passenger road services.
Beirut has an international airport used by world-services and
handling the largest volume of air transport in the middle east.
There are also extensive local services which link Lebanon with
other countries of the middle east,
B.

GEOLOGY OF LEBANON IN RELATION TO POTENTIALLY
FAVOURABLE URANIUM BEARING; AREAS
.

-

Two long: mountain masses separated by a, central depression the Lebanon and Anti-Lebanon situated.on either side of the Bekaa
corridor - consititute the main relief features of the Lebanon.
This mountain group, l?0 km long, runs 3SW-NNE, and the coast
follows the same genera.1 direction.
Geologically speaking, Lebanon is a young
country since the
oldest terrains are of Upper Jurassic age. The more recent terrains
have undergone two volcanic periods: the first beginning in Jurassic
to Aptien and the second beginning in Miocene-, both with' formations
of basalt. The country is intersected ~by numerous faults, mainly
the two that surround the valley of the Bekaa, but also including
a number of small transverse faults.
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Jurassic dolomites and grey limestone, 1500 m - 1600 m thick,
constitute the core of the Lebanon and the Anti-Lebanon, The
best crosssection of the deeper parts is afforded by the Hermon
versant, which falls into the El-Aarn.e' amphitheatre» This crosssection ends at the summit of the Hermonj the continuation is
visible at its foot, between the villages of Medjel Chems and
Joubbat ez-Zeit„
. The Bathonian stratigraphic succession known to exist in the
Kimeridgian has been found only at the southern end of the AntiLebanon, between Medjel Chems and Aarne*» It is believed that,
towards the north, a gap appeared above the Lower Callovian and
enlarged to the point of bringing the Kimeridgian reef limestone
to lie directly on the Lower Callovian limestone, between Zebdani
and Serrhaya. However, the absence of Upper Callovian limestone
marls rnd Oxfordian marls with Ammonites is possibly explainable
by a lateral passage to limestones. Lusitanian has meanwhile
been found right to the most northern Jurassic outcrops of the
Anti-Lebanon»
The tendency to emerge appeared before the end of the Jurassic.
A watercourse west of Zebdani shows, over a distance of 500 m the
passage from Lusitanian marl to limestone and from Kimeridgian
limestone to limestone with Stromatopora limestone; above follows
a layer of some metres of loose rolled shingle which forms a
substratum for the Cretaceous sandstone.
At the foot of the north-west versant of the Hermon, the
Cretaceous sandstone lies directly upon the Bathonian limestone
and the Upper Jurassic has been eroded off. This indicates that
shelves or surfaces emerged in the immediate neighbourhood as from
the Lusitanian, and that effective emergence accompanied by erosion
took place after the KLmeridgiam
The volcanic group is limited to the part of the Lebanon
masrif situated: north of the Beirut parallel <, Piled lip in it are
basalt, tufa. and. cinerites, detritic or oovlitic limestone
alternating with grey-blue or ochre marls. These sediments alone
represent the level in the southemmassif. Approaching Merdjayoun
they become clear limestone marls with rare Cephalopods, the grey,
reef, dolomitic limestone barrier and the alternating limestones
and ochre marls surmounting the volcanic group or its sedimentary
equivalent, closely, resembling the brown marly limestone which
covers the marls, at Medjel Chems.
It seems clear, despite the varying upper age limits attributed
to the Jurassic in the Hermon and Nahr Ibrahim cross-sections, that
at least at its base, the volcanic group of the northern Lenanon
massif corresponds to the Lusitanian marls of the Anti-Lebanon and
that there is an equivalence between the grey reef limestones and the
respectively underlying limestones and ochre marls«

- 4According to this correlation, volcanic activity must have
occurred in the norther Lebanon at the beginning of the orogenesis
which culminated in.the emergence at the end of Jurassic. The
indications of erosion after this emergence are much less pronounced
in the Lebanon than at-the foot of the north-west versant of the
Hermon,,
:
Cretaceous. The Cretaceous in the Lebanon and Anti-Lebanon
begins with a red or white, non-fossil quartz sandstone which
connects, up with the Fubian sandstones; its base is clearlydiscernible. It is composed of three successive groups of layers;
sandstone and argillaceous sandstone, limestones and limestone marls,
and chalk marls, justifying a division into Lower, Middle and-Upper
Cretaceous. Its upper limit can often not be discerned on the
ground;
its total thickness is 2000 m.
'
Hummulite. The geographical distribution of the Nummulite is
the same as for the Upper Cretaceous: the Lebanese coast, the
southern Lebanese plateau, Bakaa and the Damascene. Its sedimentation prolongs that of the Upper Cretaceous: in deep waters it
is on the whole marly and chalky but becomes sub-reef limestone
above plateforms or close to the shores.
In certain places, the Upper. Cretaceous passes imperceptibly
into Nummulite and the two can be distinguished only by their
microfaunao Elsewhere discontinuity is visible, and the Eocene
begins with an intraformational breach. According to place, the
Nummulite ends at the Middle Eocene, the Upper'Eocene or the Oligocene,
A clear unconformity separates it from the Neocene.
The Nummulite is typically developed in the Damascene. On the
southern edge of the Hermon, only Middle Eocene limestones are
known. A cross-section reaching from the north-west flank of the
Dj.Kasyoun (south-east of Damascus) along the Barada valley,
indicates the lateral passage of an essentially chalk high-seas
Eocene to a much more calcareous Eocene laid down close to the
shore. At Ain Pigeh, the base of the Eocene is limestone marl
and includes numerous thin beds of limestone and silex; the upper
part forms thick limestone beds, with some Nummulite and Lithothamnium casts. Upper Eocene is unknown.
At the foot of D j. Abou-el-Aata (30 km north-east of Damascus)
and beyond at Taouani and Maaloula the chalk facies continues right
to the top of the' Eocene and it is an Oligocene limestone barrier
which covers the Nummulite. Accordingly, in the Damascene, the sea
retreated progressively from the foot of the Hermon towards the
desert and the high-seas calk facies was replaced immediately before
the emergence by a reef facies. The Anti-Lebanon thus rose gently
during the Nummulite period.
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jfeooene and Quart ernary,. The stratigraphic complexity was
accentuated during the Neocene. The sea withdrew from the Damascene
and the BeTcaa. It temporarily withdrew completely from the present
continental territory tut returned during the Vindobonien, on the
southern Lebanon and the foothills of the Lebanon massif where its
sediments settled unconformably on a distorted substratum which
had undergone erosion.
The Lebanon and Anti-Lebanon become two strong massifs, their
erosion products being carried down to the neighbouring depressions,
at the bottom of which were lakes. The Damascene and the TripoliHoms; gap become volcanic areas with enormous masses of lava, which
spread out on the plains. The accumulations of lava accentuate the
separation between the sea raid the hydrographic basins inland.
The_ j&y^.g_rnary.. Various Quart ernary terrains appear on the
geological map. Along the coast, marine abrasion platforms and
beaches composed of conglomerates or sandstone exist in stages
between a level of +100 m and sea-level» Prom these ancient beaches,
dunes advance to the coast and are now stablized in the form of
dune sandstone. These various litteral sandstones are composed of
grains of quartz and limestone, of small Foraminifera, grains of
limonite and of a calcerous cement. Under the name of rajnleh they
are used in building. The decalcification of these littoral
sandstones produces, at Beirut and Tripoli, red soils formed of
quartz grains and a red residual clay.
Tectonics. The genesis of the present structure of the
Lebanon and the neighbouring parts of Syria are indicated by the
stratigraphy. During the Middle Jurassic, the whole area was
submerged. An orogenic phase led to the appearance, as from the
Upper Jurassic, of vents, faults and intense volcanic activity.
The passage of the Cretaceous covered over these ancient reliefs
and irregularities, and the volcanic activity died out.
The present relief "begcjn. to take shape during the Turonian very gradually at first, and becoming accentuated only at the end
of the Nummulite and the Neocene. It was then that the great fold
in the Mediterranean flank of the Lebanon appeared: The Vindobonion
of the Zouq plateau re-entered into the fold area and was laid
down almost horizontally on the Cretaceous. At the same time
volcanic activity recommenced around the massifs. The structual
development was completed at 'the beginning of the Quarternary. The
volcanic activity continued until a few thousand years ago and
violent earthquakes prolonged it until the beginning of the present
era.
C.

PAST EXPLORATION

'

Regarding prospecting for nuclear raw materials no prospecting
has yet been carried out for uranium or other nuclear raw materials.
The only permit issued for uranium in Lebanon was for prospecting
in association with a USA Point A program.
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Mining operations in Lebanon are controlled by the Bureau
of Mineral Resources which is not a •tehcnical organization but is
a legal-administrative "body concerned with the issue and control
of leases, permits to prospect etco for all minerals in Lebanon.
The Bureau is also responsible for collection of royalties and
statistics. The staff includes one cartographer and it is hoped
to add a petroleum engineer in the near future.
Lebanon has no national geological organization, and only one
of its Government departments makes use of .geological personnel.
This is the Travaux de Hydraulique et Electrique of the Ministry
of Works. Since this organization is primarily responsible for
the location arid development of water supplies in Lebanon, and will
shortly be participating in the special Fund Project of UN on water
supplies, it maintains a small staff of 3-4 geologists in its work.
Geological mapping of Lebanon has been carried out by private
contract by M. Dubertret and a map on a scale of 1:200,000 has been
prepared as well as sectional naps on a scale of 1:50,000. The
sectional maps will be completed in greater detail to meet the
requirements of the underground water survey. Some areas have
also been prepared in greater detail by Prof. Haas, a German
consultant geologist in the course of his surveys for iron,
phosphates, etc. The laws governing mining in Lebanon are one
promulgated in 1933 covering minerals generally and another law
passed in 1936 covering petroleum. There is no special regulation
governing nuclear minerals. The laws have been criticized by
M. Berger, who states that the legislation was designed for a
large country and is not, therefore, suitable for Lebanon. He
also suggests that the majority of licenses have been issued to
people who have not intended to prospect their areas but rather to
exploit any minerals which may be found on the area under license.
Concerning the training of mining engineers and geologists
it is understandable that Lebanon has no University degree courses
in these subjects. The American University of Beirut has a course
in geology and geography which is primarily a service course, and
there is some geological instruction of a similar type available
at St. Joseph's University. Geology is also taught at the University
of Lebanon.
D.

URANIUM .OCCIffgtEMC.ES, AND RESOURCES

No record of uranium occurrences or resources in Lebanon is
known to the IAEA.
E.

PR.E3ENT STATUS, OF EXPLORATION

There is no information available to the IAEA which in any
-way alters the situation described in paragraph C above.
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PQTEMIAL FOR

MM

From the geological standpoint possibilities of occurrences of
nuclear minerals in Lebanon are poor. Because of the recent geological
age of the terrain and the basic nature of igneous extrusions,
Lebanon offers little possibility for minerals of any type. M. Berger
has expressed the view that there is but a slight possibility for
metallic mineral occurrences in Lebanon and apart from iron one
can only reasonably hope for possibilities of the decomposition
minerals, oil, bitumen, coal, phosphates and bauxite. He concludes
that prospection for metallic minerals has little chance of success.
During the past 25 years geological studies have resulted in the
production of a geological map and in this work it is unlikely
that any outcrops of minerals would have passed unnoticed. M. Dubertret
who was responsible for the preparation of the grolofical map has
•" .
expressed the same opinion as did also a Committee concerned with
mineral production in 1945°
In view of this the Sjgeculati_ye jVt.e_QtAaj- for Lebanon is
placed in the les_s tjian__l_O00 tonnes uranium category.
\
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