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Introduction 
 

 
This document is divided into two major sections. The first one presents the 

geological study that has been conducted on the mountainous zone that goes from 
the crossing of Dahr el-Baïdar up to the borders of Jezzine, including therefore the 
whole territories of the Shouf Biosphere Reserve. The second one contains a study 
of the zone‟s historical and archeological heritage as well as of its periphery. 

The aim here is to pave the way for the creation of a geo park within which the 
emphasis will be placed on the most significant geological characteristics of this area 
and upon its different monuments and vestige. 
 

A- Geological study 

 

Geological composition of the zone: 
 
 

Two mountainous massifs of limestone strongly shape the relief of the Lebanese 
territory with their axis being parallel to the Mediterranean coast: the Mount Lebanon 
and the Anti Lebanon. The Beqaa Valley is located just between those two chains of 
mountains. In the foreground of the Mounts Lebanon, the coastline is rather narrow 
but slightly widens out on the north thus founding the plain of Akkar. The landscape 
of the area between the coastline and the high mountain (the west chain) is made of 
deep valleys and cliffs where many torrents run. The zone studied is situated at the 
top of the west chain, more precisely within the southern part of the Mount Lebanon 
formed by the Jabal el-Barouk and the Jabal Niha.  
 
 
Altitudes:  
 
The altitudes of the mountainous zone: 
 

Dahr el-Baidar       = 1558 meters 
Jabal el-Barouk      = 1900 meters 
Jabal Niha              = 1800 meters 
Taoumatt Jezzine    = 1674 meters 

 
 
 
Water sourses: 
 
In this zone spring several rivers (Nahr) that flow towards the Mediterranean Sea. 

- Nahr el-Damour: the main source of this river is the Nabe„ el-Safa that is 
located between „Ain Zhalta, Bmahrei and Machqiti. The Nahr el-Damour flows 
into the Mediterranean Sea in the south of the coastal spot of Damour. 

- Nahr el-Awwali: this river rises from the confluence of two streams, the Nahr 
el-Barouk and the Nahr „Aray. The main sources of the Nahr el-Barouk are the 
Nabe„ el-Barouk situated in the village of Barouk and the Nabe„ Mershed 
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situated in „Ain Qané. As for the Nahr „Aray, its three sources are: the Nabe‟ 
Jezzine, the Nabe‟ „Azzibé and the „Ain el-Darjé. In the Marj Bisri, at the 
junction of the Nahr el-Barouk and the Nahr „Aray, the river is called Nahr 
Bisri. It crosses the fields of Marj Bisri, flows into the narrow and very deep 
valley and is there named Nahr el-Awwali – considered to be one of Lebanon‟s 
longest watercourses. 

 
 
 
Composition of rocks: 
 

The various geological layers of the lands of the Shouf Biosphere Reserve go 
back to the Jurassic (199 to 150 million years) and Cretaceous (145 to 70 million 
years). Most of the rocks are limestone except for a few layers of basalt located south 
and south / east of Niha (Fig. 1). 

The main rocks in the mountains of Barouk and Niha are grey limestone 
(Bathonien – Callovien 167, 7 – 164,7 million years), some are sandstone, others are 
a mixture of clay, sand and Aptien limestone (125 million years). 

- The highest parts of these mountains go back to the Jurassic J4-7. 
- Westwards, at a lower altitude, we first find the Cretaceous layer C2, then the 

C3 and we finally reach the C4-5. 
- Eastwards, at a lower altitude, there is the Beqaa plain where we find a layer 

of arable land that goes back to the Quaternary. 
 
Some parts of the Niha‟s mountain are constituted by cavernous limestone. Near 
the village of Niha, one can find an outstanding cave that is around 700 meters in 
depth. The villagers mention that there is an abundant quantity of stalactites and 
stalagmites. 
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Fig.1 Geological map of Jabl el-Barouk and Niha 

 

Seismic activity 
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The mountains of Niha and Barouk are located between two of the biggest 
and most active seismic faults in Lebanon: Yammouneh‟s and Roûm‟s (Fig. 2). 
 

 
Fig.2    A. Map of Levant fault system.  

 B. Active faults of Lebanese re-straining bend where we can see the 
Roûm fault. 

From DAËRON, 2004 (Fig. 1). 
 

The Yammouneh‟s fault covers the Mount Lebanon from the south to the north 
and is parallel to the Rashaya-Serghaya‟s that crosses the Anti Lebanon in the same 
direction. Both faults are extensional to the one of the Levant and can be watched 
from the peak of the Jabal Niha. Yammouneh‟s fault ranges in length as the most 
significant in Lebanon: besides linking the faults of Jourdan Valley and of Ghab in the 
north of Syria, it runs alongside the western fringe of the Beqaa Valley and therefore 
the eastern sides of Jabal Niha and Barouk. This big fault occurred some 12-10 
million years ago when the edge between the Arabian plate and the Levantine part of 
the African plate started moving. 

 
The zone where the active fold of Mount Lebanon happens is bordered in the 

west – 
over its entire length – by active faults. One of them is the Roûm‟s that goes off the 
main portion of the Lebanese coast and then comes back to the main land through 
the city of Tripoli (Fig. 3). Other minor faults, apparent and hidden, are perpendicular 
to the western slopes of Jabal Niha and Barouk.  
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The water 
 

The mountains of the Reserve are full of water as they abound in natural 
springs (Nabe„) and artificial ones („Ain). Some zones are richer than others, for 
instance the village of Niha where we can find about a hundred waterholes although 
most of them are today dry. 

One explanation is that the Mount Lebanon is characterized by a large number 
of springs at a certain altitude. Varying from a region to another, this altitude often 
starts beyond a 1000 meters and usually corresponds to the level where the layer 
Cretaceous C1 (basic sandstone) and Cretaceous C2, C3, C4-5  differs from the 
Jurassic (mainly limestone). This means that the entire limestone rock mass (located 
more or less at an altitude of 1000 meters or higher) soaks up the rainwater and the 
melting snow. Through their great permeability and capacity to store water the 
limestone become real water towers. This water retained gushes out abundantly at 
the point of intersection between the sandstone and the limestone. Thus, that 
explains why the majority of the springs arise at similar points of intersection.  

 
 

The fossils 
 
 
As Lebanon is widely formed by limestone layers of the Cretaceous and the 

Jurassic the rocks from this period are usually very rich in fossils, also because this 
type of rocks is composed of the sediments at the bottom of the oceans. Then the 
composition of the rocks of the Jabal el-Barouk and Jabal Niha regions justify the 
presence of wide range of fossils.  

 
Especially near the peaks, the Jurassic layer contains coral and sponge beds 

(often transformed into silica), echinoderm‟s thorns and bivalves.  
 
The sandstone of the Inferior Cretaceous includes plant remains and pieces of 

occasional amber. The Lebanese ambers are rather dull or crackled and often 
contain insects.  
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Fig. 3 A fossilized diptera in amber found at Rihane in the Jabal Niha.  
From ARSLAN, 1997, Fig. 99 

 

B – Geological and historical attractions 

 
 
We present here the three main places that we consider to be high spots of attraction 
where geology encounters history and archeology. Although those places are 
geologically and historically very important they remain unrecognized by the general 
public and by many of the scientists. These sites deserve better consideration and 
appraisal. 
 
 
 
The ancient lake of the Bekaa: 
 
 
 
In the Bekaa plain, more precisely to the south of the line Chtoura - „Anjar, there was 
a lake of odoriferous reed that has been mentioned on several occasions by the 
historical sources and this since the 4th century B.C. until the Mamluk Period. It 
started drying up at that time and continued because of the Jesuits at the beginning 
of the 20th century. The last remnants of this lake are the current marshes of „Ammiq 
that spread to the bottom of the Jabal el-Barouk and which are visible from the top of 
the Barouk and Niha mountains. 
 
 

This is a list of the different sources that have mentioned the lake:  
 
 

In his work entitled Historia Plantarum (Enquiry into plants), Theophrastus (c. 

371- c. 287 B.C.) describes a lake where the odoriferous reed grows: “Like the rush, 

the odoriferous reed grows beyond Lebanon in the small depression located between 

it and another not so high mountain (that is not the Anti-Lebanon as some have 
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stated: a big distance separate the ridges of Lebanon and Anti-Lebanon and between 

them spreads what we call the deep valley, a vast and beautiful plain). Where the 

reed and the rush sprout, there is a big lake and it is from the dry marsh, near it, that 

they originate; they cover an area that is wider than thirty stades. When green, they 

do not exhale any smell and only do after drying. Moreover, at first sight, nothing can 

distinguish them from the others but as soon as you enter the zone the smell strikes 

you. However we cannot assert, like some have pretended, that their perfume 

spreads very far more particularly till the ships reaching the land as the place 

mentioned is located at over one hundred fifty stades from the sea”. Another extract 

of Theophrastus refers to the lake and the reed: “He also reaches Syria in the same 

lake than the aromatic reed; this is from where Antigone got supplies of ropes for her 

fleet”. 

 

According to Polybius (c. 200 – c. 118 B.C.), the Marsyas lake is located 

between the two chains of Lebanon and Anti-Lebanon: “This same pass, where it is 

the most confined, is blocked by marshes and ponds from where we extract the reed 

that is used in perfumery”. 

 

Strabon (c. 64 B.C. – c. 24 A.D.), in its Geography, refers to the lake of 
aromatic reed. He specifies that Lebanon is parallel to the Anti-Lebanon and that a 
hollow plain is located between its chains and is watered by several rivers: “It also 
possesses a big lake, The Gennesaritis, in which grow the aromatic rush and the 
odoriferous reed, and independently of this lake, different marshes”. 

 
Pline The Elder (c. 23 A.D. – c. 79 A.D.) makes as well an allusion to this lake: 

“The odoriferous reed also sprouts in Arabia alike the one growing in India and Syria 
but not as high-grade quality though. At a 150 stades from the Mediterranean Sea, 
between Lebanon and another unidentified mountain – which is not the Anti-Lebanon 
as we thought it to be – in a narrow valley, near a lake whose marshy edges are 
drying up in summer, grow the reed and the odoriferous rush all around within a 
radius of thirty stades”. 

 
 

The manuscripts of Qumran on the journey of Enoch in the lands of spices 
(text from the beginning of our Era) briefly describe a lake: “30.1 And beyond those 
mountains I went away heading towards the Orient, far from them; and I saw another 
wide place, a valley filled in water. 2 where there is odoriferous reeds of the best 
quality very similar to the rush. 3 Alongside these valleys I saw the odoriferous 
cinnamon tree”. J.T. Milik, who published this text, considers this land to be the South 
Bekaa. 

 
 

Later on at the Mamluk period, Abulfeda (1273-1331) mentioned the Bekaa 
lake as being marshes, bushes where the reed grows: “The Bekaa lake (Bohairat al-
Biqa‘- بحيرة البقاع ) is formed in the west side by marshes, bushes and reeds (Aqsab - 
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 at a distance of a day from Ba‘albeck”. According to Abulfeda an emir named ,(ٲقصاب
Doungouz1 carried out a draining in the 14th century in the Bekaa.  
 
 
The Roman temple of Marj Bisri:  
 

 
This temple is located in Marj Bisri within the territories of the „Ammatour village at 
the point of intersection of the rivers Barouk and „Aray. Being in ruins, this temple is 
today buried beneath meters of fluvial deposits. The passer-by can only catch sight of 
the four columns of black granite and the Temenos wall visible in the bed of Nahr 
„Aray. This Roman temple is considered as an archeological and geological attraction 
because of its burying which is the result of the region‟s seismic activity and most 
probably of the Roûm fault‟s activity. On the most running and acceptable 
assumption a major collapse happened in the south of Marj Bisri – place called al-
Jouba – after a strong earthquake. This collapsing obstructed the bed of the Nahr 
Bisri by several meters creating thus an artificial dam that holds back the water full of 
deposits. As a result, these deposits kept on piling up as the time and years went by 
engulfing therefore the valley and the surrounding constructions including the Roman 
temple and the little nearby town. This event stays undated but according to the 
region‟s inhabitants, especially the oldest, it remains memorable. The temple can be 
seen from several spots on the hilltop of Jabal Niha. 
 
 
The troglodyte cave of Niha: 
 
 
Also called Chqif Niha or Niha fort this medieval construction is located inside a rocky 
cavern on a cliff that is below the Jabal Niha. This limestone cliff overhangs the Nahr 
„Aray Valley. Some cavities and rooms have been excavated for several purposes: 
soldier‟s shelters, deposits and household duties. Covering about a hundred meters, 
this fortress served as a shelter to a whole garrison who protected the way of the 
„Aray valley against the enemies and who was therefore able to intervene if 
necessary. When attacked, this garrison was capable to survive for months thanks to 
the very specific and well fortified position of the place. The historical sources 
mentioned this cave for the first time in 975. Some centuries later, in 1633, the Emir 
Fakhreddine the Great hid there before being captured. This construction is an 

                                                           
1
In a footnote, page 40 from the book Geography of Abulfeda translated by M. Reinaud and Mac Guckin De 

Slane and edited in Paris in 1837, it is mentioned that a manuscript in Paris contains the following annotation: 

“The Bekaa lake was a kind of little forest of reeds and straw from which were made the carpets inland the 

Bekaa of Ba‟albeck (al Biqa‟ al Ba‟albaki) between Karak Nouh hail to his name and „Ain el Jarr. The Emir Saif 

ed Dine Dankaz bought it (the Bohairat – the lake) with the money from Bait el Mal and cut new canals that 

discharged in Lita (probably the Litani river) until the water ran dry from these lands. Under this Emir, about 20 

villages were built and the products were so numerous that one could not count them nor describe them, water 

melons of Qitha (القثاء). This way, people made large profits and in the beginning of his reign, the Emir planted 

plane trees and constructed mills. „Ala‟ al Din Ibn Sojj, native of the region, was the one who guided him in this 

project (that is to say at the beginning of the project)”. This footnote can also be found in the edition of 1998: 

Abulfeda, Taqwim el-Bouldan, translated by J.-T Reinaud and S. Guyard, 1998, Frankfurt am Main, Vol. # 2, 

page 49. The Emir Sayfeddin Doungouz governed Syria from 1320 to 1339. Malek-Nasser, the Sultan of Egypt, 

ordered the arrest of Doungouz, took from him the majority of his villages that will later be given to the different 

emirs of Syria. 
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example of how the ancients, for military purposes, used to take advantage of some 
geological features of the region.  
 

C – The main geological attractions: 

 
 

- The fossils of Jabl el-Barouk: the fossilized shellfishes and the ambers full 

of insects. 

- The Nabe‘ el-Safa and the Nabe‘ el-Barouk: two natural and abundant 

springs. 

- The Nahr el-Barouk Valley: it is a huge canon of three major places of 

attraction: 

o The Birket el-„Arouss bridge on a deep crack of the Wadi Abou 

Qachaqich, also called the Wadi of Nabe„ Mershed (perpendicular 

valley to the canon). 

o The Birket el-Bzouz in the Wadi el-Bzouz. 

o The lower and subsided sections of the Barouk Valley in the area of 

Kahlouniyyé. 

- The cliffs of Niha (karstic relief named Dolines): they dominate the Nahr 

„Aray Valley, the pine forest of Bkassine and a part of Marj Bisri. Also worth 

mentioning that the famous historical and archeological site of Qal„et Chqif 

Tayroun is located on this cliff. 

- The Nebi Ayyoub: a very important place of worship that offers a view of the 

entire region which allows to create an educational and observation post or 

platform in order for the visitors to better understand the major geological 

features of the park.  

- The cascades of ‘Azzibé and Jezzine: they flow into the Nahr „Aray Valley. 

- The Marj Bisri: it was formed by the millennial storage of fluvial deposits (from 

the Quaternary). There is also the place called el-Joubé which is a collapse 

resulting from a relatively recent seismic activity. We should as well mention 

that the buried roman temple is located in this Marj. 

 

   D- The cultural heritage and the archaeological attractions 
 

The cultural heritage of the Shouf Biosphere Reserve lies in the rich archeological 
and historical one of the region. In all the villages, without exception, there are 
monuments from the Hellenistic, Roman, Medieval or Ottoman periods.  
 
We here list the different places located in the region‟s territories or in its periphery 
and which present important archeological remnants: 
 

- ‘Ain Dara: the site of Tayroush is an archeological site from Hellenistic, 
Roman, proto-Byzantine and Medieval periods. In this same village, we can 
admire the large ottoman residences.  
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- Bmahrei: roman sarcophagus and a historical well in the middle of the village. 
- ‘Ain Zhalta: besides the old ottoman residences, there is the site of Khirbet 

Kafra from Roman, proto-Byzantine and Ottoman periods. 
- Batloun: we there notice the existence of roman graves, Hellenistic ceramics 

and an old neglected ottoman village. 
- Ma‘asser el-Chouf: The zone called el-Hoson is full of vestiges that go back 

to the Roman and pro-Byzantine periods. We can see traces of a huge 
construction (probably a roman temple), presses, a big reservoir and graves. 
Some fragments of ceramic in this site certify an occupation that goes back to 
the Achaemenid Persian period and to the Hellenistic one. 

- Khreibeh: there are sarcophagus and presses from the Roman period. 

- Ba‘daran: Fragments of ceramic certify an occupation that goes back from the 

Achaemenid Persian period (c. 5th - 4th B.C.) to the proto-Byzantine period (c. 

5th A.D.). This village is famous for its roman graves and presses. The seraglio 

of the Jounblatt family goes back to the beginning of the Ottoman period and 

overhangs the village‟s archeological landscape. 

- Mrosti: vestiges from Roman and proto-Byzantine periods, including one oil 

press. 

- Jebaa: vestiges from Roman and proto-Byzantine periods including one oil 

press, graves and traces of a roman temple.  

- Niha: roman sarcophagus, the cave fortress from Medieval and Ottoman 

periods, the several springs and waterholes. 

- Qal‘et el-Mdiq à ‘Ammiq: we can there find the vestiges of an old fortification 

from the Hellenistic and Roman periods. The Hellenistic fort used to block the 

traffic of the narrow path between the lake mentioned earlier and the Qal„et el-

Mdiq. There the armies of Antiochus III the Great were twice stopped, once in 

c. 221 and once in c. 219 B.C. The Greek historians named it the Brochoï Fort. 

Another fort located near Majdel „Anjar (the Gerrah fort) cut the road on the 

other side of the lake where there is another narrow path. 

 
Conclusion:  
 
 

The creation of the Geo Park must take into account the geological and 
cultural factors of the region. The visitor must see the historical monuments, 
understand the region‟s history and should be able to watch, feel and touch the 
geological changes. Besides the installation of notice boards and the publishing of 
brochures that explain the historical, archeological and architectural features of some 
monuments or zones, it is of prime importance that the tourist can watch and 
understand the geology. Therefore, geological observation posts must be created 
that we will beforehand choose and define. From these platforms, the tourist will be 
able to clearly see the changes of landscapes, the places where run the seismic 
faults, the valleys, the rivers, etc.  In other places very rich in fossils, the tourist 
should be able to see them on the ground and in the stones or rocks. 
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