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The Sources and Neture of the Lignite Occurrences,
B i . ‘——“M

In the Blaouza Mine regicn loeal voleanie affects have

Froduced complications in the vaunlt structure,

problems

The main
presented by this area are a major fault having a

throw of about 100 feet (20 metres); its parallel subeidiary

faults faulting at right angles to this, and voleanie
intrusions,

The conelusion of the Jurassins era was marked by
earth movements which were accompanlied by considerable
voleanie activity, The purrle-red voleanies that rest
directly on the Jurassie Limestone and are such a noticeable |8
feature of the district, were probably extruded at this time, |l
In the period of quiescence that followed, the carboniferous .
shales were deposited, Sedinentation then alternsted with
reparcussions of voleanle activity., Sometimes the
voleanies formed superficial deposits, sometimes they were
intruded into the Sedimentary rocks. A study of the coal
deposits in the Blacuza area londs oredence to the theory
that the formatien of coal is & degree of metamorphism from
carboniferous shales, produced by heat and/or pressure which

scecmpanies voleanie activity, and faunlting,

Ciae

2. The Region Adiacent to the Blaouzs Nine Fegion.

This area lies *to the northewest of the areas

d1seussed above, and is separaied from it by only 325 feet

L s — 2 =

(100 metrss) of ground, which contains no topographleal or

geological discontimity, Tt extends arallel to and belowf.-'

SRR ey

the Blaouza=Ehdine road from tho promontory near which the

road turns north, (Mar Reference 1707,2584)y to whera it

o s distance oF abont 270 yards
turns north-east (1707.2586) a distance

(250 metres)e




The Sources and Nature of the Lignite Qccurrencga.

The roeks on the south side of tha aroa are
confluent with those in the Blaouza Mine area,

to the north and thicken in the same direction,
and west of the area,

vuleanicity is inereasingly apparent
and in the neighbourhood of the fault the state of the roeks
may be deserihed as chaotic, This fault hus a strike along
its magnetic bearing of 60 degrees, (nearly parallel to the
main fault in the Blaouza Mine area); an almost vertieal
hade and a throw of 130 feet (40 metres) down to the northe
wests The line of the fault has served as a pipe through

which successive lava flows have been intruded into the
overlying rocks,

Again in this aren the purple-red voleanics lie
directly on the Jurassic Limestone, The lie of thess beds
in the south of the area and the thickening northwards of
the overlying sedimentary beds, both suggest that the ares

formed part of a basin of sedimentation,

In this basin, shales (and later Nubian Sandstone),
were derosited, interbedded with oececasional lavas and
volecanic ashes, There is no evidence for the existence
of the volcanic pipe beneath, during this time, although it
is possible that i1t existed then, During the postw=Cretagems
earth movements that threw up the vaunlt of which these |
rocks form part, faulting naturally occurred within regions .%'
of instability, such as »ould result from heavy sedimentation. ||
Accompanying or shortly following this faulting, basalts
were “orced up this plane, which was widened in transit,
bending upwards on both sides the edges cf the rurple~red
voleanies, isolating a part of them; continmuing up the
fault plana, and intruding inte the overlying rocks, The
¢ established was nused mepeatedly by successive

route thu

lava flows which may be separately recognised, For the
ave ” z
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The Sources and Nature of the Lignigg_Occurrencag.

most part these are of blue-grey or green~grey amygdaloidal é
basalt, weathering brown and sprhereidally, to give a
nodular kidney appearance. Some of the older lavas ere ?
darker, denser and veinsd, A blne btasalt with a columnar
fracture, snd more recent than the others, can be recognised
by the way 1t cuts across them and fingers out into the
Nubian Sandstone,

From observations there is no doubt thot thne
carboniferous shales occur at some depth in the terraced
area, and conditlons resemble those in the best cnale i

vielding area at the Blaouza Wine,

de Ihe Region Adjacent. to Becharré Mine on the North-West, {|

This area lles adjacent to the Mine, and includes
the band of Upper Jurassic rocks, about 550 vards (500 metres) |
long, extending from the mine on the east to the bridge on |
the hairpin bend on the weet, (Map Reference 1767,2553 to

1
1772,2556) ‘
!

On the basie Jurassic Limestone platform, rest

alternating layers of black columnar basalt and purple-red

voleanies (tuffs and lavas: some ashes), Near the top of
these voleanics the ¢oal bearing shales anpear, thinning ’

|
from the mine area, where they are about 4 feet (1,25 mgtres*
thiek, with about 28 inches (70ams) of lignite, to the l
etresm on the west where the bed outerops as a thin layer iﬁl
about 12 inches {30 ems) thick with one ineh of lignite,
Only a layer of tuffs and ashes, sometimes one and

sometimes the other, separates this bed from the Jurassie
( N

merminal Limestone above,.
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In this area, hoth the overlying voleanics and
the coal-hearing beds, have suffered erosion, The strata
have a roughly north-soith strike and a dip towards the
@ast that varies from ¢ to 10 degrees in the mine area,

At certain points the volecaniecs are seen to have an intense
vertical fracture along their line of strike and are step
fanlted, These fasts, together with the 1ie of the
voleanics, where they can be seen to outerop in a rearby
gulley, and the dips of the roeks on either side, indicate
the presence of a monoelinal fold beneath the gulley

overburden,

The hard banded tuffs and lavas have been unable
to yield to this folding without fracture, wnich has been
sufficiently intense to render them considerably more
suscentible to erosion in the fold arsa than on either side.
To a lesser degree, the same effect was produced on the
overlying rocks rising above and to the south, Subsaequent
to the erosion which wore through the overlying Cretaccous
and Jurassie rocks, calcareous scree, containing purple-red
voleanie boulders partly slipped and were pertly wasghed

over the area where it now lies, particularly in the gulley.

4 e Bgaa Kafra Region.

Tis evea lies between the Grid=lines 176 and 177,

No evidence was found for believing that the coal

2 T et

development was sufficient to warrant further investigation, .

either in the Jurassic volcanle rocks, or in the Kublan

gandstone above, where thin outerops of coal are present,
a [ 3

mhe hedrock is well marked by calcareous scree and breccia,

hut although this does nct preclude the existence of coal
ut a . :

e e
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The Sources and Nature of the Iignite Occurrences,

deposits beneath, the evidence provided by the hedrock
7here 1t can be seen does not justify further investigation.fc
Tha strata dir only slightly to the east =nd the ares would
aprear to be on the edge of, or beyond the basin of
sedimentation in whieh the Becharré eoal was deposited,

and to he more remote from the disturbances whieh effected

tvis deposit,

There is certainly an abundance of voleanie
rocks in the area, but a comparison of the thickness of
these in wadls east and west of the ares, Indicates that
they thin to the west, tcwards which direction the coal
development decreases., West of Bgaa Kafra, recent calecar-
-eous depocits again mark the underlyving stmeture, but in
the wadl to th: wesi of the village, the terminal Iimestone
rests directly on the purple-red lavas; and there is no
trace of the earboniferous shales near the top of these

lavas,

5. The gnalouer Region,

The village of Qnaiouer lies on a promenztory
of repeatedly down-faulted Jurassie and Mubian rocks, on
the edge of the Qadicha valley, about 1le5 miles (2¢5 kms)

from Hadet, and is reached by a side track off the main

road. (Map Reference 1688,2583)

Ir. this area the main earbonifoarous shale bed
outerops 1n the volcanle roeks about 7 feet below their
contaet with the Nubian Sandstone, Oceczsional nockets
occur ut lower levels, From time to time attempts have
been made at various places round the promonotory to dise

al in the carboniferous shales, but of five suech
cover co - v




Lhe _Somrces and Hature of the ILignite Occurrences, e bl

sites examined, only one on the north side of the villege,

where there are three adits together, ushowed eviderce of

an appreciable amount of so called coal having been

extracted,

A thorough examination round the mouths of these
adits which held deep water, revealed no trace of coal
approaching the quality of that being mined aeross the
valley at Rlaouza, It is worth noting that once again
the shales appear to bave been deposited in a basin of
purple-red volcanies, The steep scarps of these voleanies
directly underlie the Nubian €:ndstone, There is no sign

of later vulcaniecity,

Oth » lignite occurrences in tnis eirecuit
inelude El Aarbe, Belahise, Hadet, Mazraat Beni A'Saab,
Beit Mender, Douair, Upper Qadicha Valley, Douma, Rrissiette, [f§
and above Qnaiocuer, The geclogical features are
predomirately similar, These occurrences are describhed

in Seetion VII,

oo
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Ihe Sources nnd I'ature of the Lizgnite Occurrences,

B  THE KARTABA AREA,

The area covered is showr in Fig. 5. This plan

alsc shows the arproximate coal horizon and carboniferons

outerops, The coal horizon was traced from Kartabe to

Jebel Jaji:
Bkarta,

from Belaa to Tannourine; and from Aalmate te
The altitudes of this horizon varies from 2900
to 5200 feet, (900 - 16r0 metres), The area is situated
inland from Jthail and is accessible by fairly good roads,
Climatic conditione during winter months render some of

the deposits difficvlt of access.,

The whole area may be sub-divided as follows:-

1. The Region around Kartaba Village,

2  The Coal Horizon between Kartaba and Tannourine,
3« The Aalmate Region,

4, The Coal Horizon between Bkarta and Thrahim Gorge.
5« The Region around Bkarta,

ls The Region around Kartaba Village,

Around the village of Kartaba the coal seam is
once more found in a basin of purple-red volcanics of the
Jurassic, and it is assoclated with a considerable mass of
voleanies rocks, including spheroidally weathered basalt,

similar to that found above the coal sear at Blaouza,

The basin extends for about 220 yards (200 metres) |
along the outercp, round the promontory of wvolecanle rocks
on which the village of Kartaba is ouilty (Map Reference

1610,2393) he Alp, where visiEle, & SLWKS¥. ANy Teon
LU w7’o

th terop Tt would appear that the greater part of
e ou O Ve

basin remains, and lies beneath the villege; at one
the basi :

; 5 1,‘ 5
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The gonurean and Nature of the Lignite nf‘c'lr“enoa_"

time this must have been one of the largest lignite jcy;,os“t:s"r-"j
ir the Lebanon, containing six to tsn thousand tons, T
The seam itself is thielk and of fairlvy good quaiity, It

was worked extensively by the Germans during World Per
¥o. "1,

About 0¢5 mile from Kartaba Church in a north-vest i
direction, and at an altitude of 3740 feat (1150 metres)
(Map Reference 160342398), and about 220 yards (200 meires)

a carbonaceous outerop mav be seen, A test adit driven
Into this bed for about 10 feet revealed z 4 feet thickness
of shales, with three stringers of coal, none of which was

more than 0°%5 inches in thickness, The rccks dip into the

hillside at about 10 degrees to the north-sast, No
estimation could be made of the lateral cx*tent. The
shales, however, occur in what appears tc be a basia of Q{;:
the purple-red volcanies, and are overlain by the blue-grey ifi'
spheroidally weathered basalts which are commonly ussociﬁtedé{}
with the North Iebanon deposits,

At Asbboud (Map Reference 1625,2403) shout 125

e
i

miles (2 km:) north-east of Kartaba on the El Majdel rcad,

an adit has been driven for azbout 30 feet (10 netres) in n

carhonaceous band, in an east-west direction, revealing a

et e o
) A,

3
S DA

; thin steringer of lignite one inech in thickness, About 10
‘ inches (2% ems) of grey shales overlie this lignite, Thess

shales contain fossils of fern-like flora, one of which
The rock seouenese ||

N g

was measured to be about 10 inches long.

"

is the same as at Kartabheo,

R TR
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Ihe Sources and Naturs of the Lignite Occurrences.

East of Aaboud near ¥rhairi, the Jurassie rocks
pass underneath the Lower Cretacesus, In ordar to
ascertain whether the deep gorge of Nehr Qasri might again
cut into the Jurassic vdlesnies, a reconnaissance of 1+5
miles up into this gorge revealed the atream to cut
through Neocomanian rocks, end as much as 200 feet
(60 metres) of black piilar basalts, but the purple-red
volecanics were never expozed. At the top of the pillar
basalts, a carbonaceoms shale sometimes outerops, but there

i= no reason to believe this to be coal~bearing.

2e The Coal Hurizon between Kartaba and Taniourine.

Quadis El Kafir, Ech Chaharim, Batara and El

Kurm form a line northwards from near Kartaba to Tannourine ||

and Tahha, slightly to the west of which runs a major fault
in the Jurassic rocks with a downthrow to the east, 1In
the neighbourhood of this fanlt, often in the wadis
theiselves, the purple-red voleanics outerop and as
evidence elsewhere in the Northern ILebanon, forms the basin
in which the lignite has been depositeds A reconnaissance
along this iine, which constitutes the western margin of

the Jurassie arch which traverces this area from S.8.W, -

N,N.,E., revealed a promising carbonaceous outerop only in ’

the wadi that rises in the El Kafir mountains and runs
northwards to the village of El Mourada, at an altitude of
5400 feet (1650 metres) (Map Reference 1610,2427)s Here

a coal=bearing shale hed can be traced for 440 yards

(400 metres), This deposit is 1ikely to be extensive, but'

El Vourada is uninhabited in the winter time due to the

intense cold and SNOW,

Ry LTy c RS TSUID MABE TR LG - S v - T MWl S S
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Ihe_Sources and Nature of “he Lignite Oecurrances,

The effeet of the fault on the rocks on the
down~thirow side has been to drag them into a vertical or
nearly vertical position, and the shales 1ie in this
attitude, The bes! exposure lies about 220 yards
(200 metres) from the hairpin bend in the road at El
Mourada, wp the wadi, An attempt has heen made here to
extract the lignite by means of a Teshaped adit, the long
arm of which cuts acroge about 23 feet (7 metres) of nearly
vertical shales, and the short arm runs along a bed of
ligrite 12 inches (30 ems) thieck., Glose examination was
prevented by water in the adit, and the weathering of
exposed coal,

A selected sample gave a value of 11,199 B,T.U.s
(6600 cal/kilo) with arh 14+8 and sulphur Sel per cent,

The eircumstances in which the coal ceecurs are
not unlike those prevailing at the Upper Mine at Hadet
Joubbe (Section VIT), In both occurrences the
carboniferous bedes are extensive and outcrop steeply
inelined to the major faults along the eastern margin
of the Jurassie arch, The main dAifference is that at

El Mourada, the inelination is considerably greater than

at Hadet,

North of El Mourada, in Ouadi Chsharim,

fragments of lignite and ecarbonacecus matter occur in the

Neocomanlane

Further north lies another lignite prospect at

Pannourine-el=Faouga, at an altitude of 4710 feet

(1450 mts), (Map Reference 1660,2486), In winter time

thi rogspect is reached by foot across the mountains from
iis p yect i

Belua, 2¢5 miles (4 ¥ms) weet cf Tannourine,
L= ’ -
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The Sources and Nature of the Lignite Occurrences, A/

Tha prospect itselfy, lies C+*5 mile south of Tannourine

and is reached by a precipitous path,

There n bed of shales, lying bhetween the
purple-red volecanics (beneath), and the hard grey basalt
(above), has been traced by at least nine adits along
the gouth face of Ouadi Tannourin2 for about 440 yards
(400 metres). The shales are grey but contain thin veins
of poor quality coal, with a value of only 6660 B,T.U.s
(3700 cals/kiln), Tt ie impossible to work the deposit
auring the winter months,

e

1. The Aalmato Region,

At about 0¢5 mile up from the Nihreel-Fidar, from
the bridge by which the Torzaya = Anlms’e road crosses the
strean, on the north side of the valley, the Aalmate Mine
j5 loeated, The altitude 1s only 3110 feet (950 metres)
(Map Reference 1554,2418); it 1s reached by 2 footpath,
The coal-bearing beds with some overlving Neocamanian,
occur as an outlier in the Jurassie Limestone, against
whiech they are downfaulted towards the northe The shales
and coal rest in a basin of purple-red volcanics, and are

overlain by some 6 to 9 feet of grey basalt.

mhree clearly defined grades of ecarbonaceous

matter are found here, practically superimposed on each

other. over the width of the two uppermost layers, about

30 inches (75 cms), an avarage value from samples was

7560 B,TeUe8 (420 cals/kilo). There is approximately

1700 tons of reserve in the two uppermost seams, and this

outh=west,

mayv inerease towards the 8
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The Sources and Nature of the Lignite Occurrencee,

4, The Co

al Horizon between Bkarta and Ibrahim Gorge,

An examination failed to reveal any ecarbonaceons
outerop between the Nahr Tbrahim and Aalmate, The 1likely
coal horizon between Aalmate end Ehmej arneared to be more

promising, Foux prospects were examined in this area,
(a) Nadaa Torzaya Prospect T.

Map Referencs 1543,2415, Altitude 2920 feet
(900 metres), About 440 yards (400 metres) by road,
across the Ouadi Fidar, below Torzaya, and 100 yards north
of the road, a test adit has been driven 15 feet into an
outerop of shales in an outlier of coal=bearing beds,
These shales are at least 3 feet thick ard contain traces
of coal and much pyrites, Further investigation might
prove fruitful,.

(b) Nadaa Torzava Prospect II,

Map Reference 1541,2408, Altitude 2440 7eet
(750 metres). Below the Church at Torzaya, on the south

side of Ouadi Fidai, about 66 yards from the stream, a

ved of carboniferous shales outerops over a distance of at
least 30 yards, An adit had been driven intc this outerop,i
but has since fallen in, It ie reported to be about 32
feet long and to have exposed 36 inches of shales similar

to those at Aalmate Mine middle seam.

(¢) West Ehmel Prospect,

Map Refarence 1592,2423, Altitude 3580 feet

(1100 metres). This prosnect lies in the wadl to the

west of Fhme] village.
uterop of shales 18 inches (4% ems) thick,
rop of s

Here traces of coal are exposed

in an o

abiy = . N

%

s TR (e N 20
il 30 i A



BRI TRV R i A SENOT WP T Gl T

Ile Bources and Nature of the Lignite Deposits, o

Small seale prospecting in the neighbeurhood has proved

unfritful, possibly because the test adits have not

entered far enough., West of this prospeet along the eoal

horlzon, there are indications that prospecting might prove
stuccessful ,

(d) East Ehmej Prospect.

Map Reference 1562,2426, Altitude 2740 teef

(1150 metres), At this point an adit has been driven 66

feet into a 36 inch band of shale which resemble the middle
seam at Aalmate Mine, The dip of the rocks is asbout 3
decrees north west, The quality of +ha shales shows no
appreciable change along the adit, and does not appear

to be sufficlently good to warrant mining operatione,

. vncs

5« The Region around Rkarta.

Bkarta Mine 1ies 440 yards north of the Ehmej-el- f |l
Map Reference 1573,2433, It 1s situated
at an altitude of 4230 feet (1300 metres) and 1s reached

Mourada road,

by a footpath that leads uphill along the purple-red
volcanicsg, 1400 yards from Ehme] village.

The eoal lies in a deposit of blaeck basalt, and

ig distinetive in that 1t occurs some feet below the

purple-red volcanics. The actual »uterop is masked by

terracing. However, pits have revesled the cuterop

at various places over 440 vards. The occurrence lies
along the western margin of the Jurassie arch, and the

han usually
structure in the neighhourhood is more than \

complicated by intense folding (and possibly faultine)

1 N.E o W. axis., The limitm of the lens are
along & NuBEs = oW

aefined on the sast and south, but the extent of the
el lne ’

s —
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The Sources d Nature of the 74 nite gggositg.

west and north is speculative, A sample revealed ;

Calorifie Value of 7740 B.T.Uss (4300 cals/kilo),

About 330 yards (300 metres) to the north=wost
of the mire entrance, coal~bearing beds of shales are ia
evidence, Fere the coal occures in several thin seams ,
separated by shales and containing much pyrites, but it is
of good qualit;, Noreover, the outerop is of sufficient

length to justify hopes of finding u fair sized lens hehind, |

o ——

€  IHE MEYROUBA ARFA,

This area is concentrated on the steep western
slope of the Lebanon (Map Reference 1553,2337) at an
altitude around 5000 feet (1500 metres), close to the
village of Meyroubas It is reached br road from the

ccastal town of Djouni,

The seam, which is sub=bituminous, is situated
in the voleanic tuffs of Jurassic Age., It is lenticular
in 1ts outerops and has been traced over a considerable
distance, The eomposition varies from sub-~bituminous
looking woal to a softer variety with a dull greasy
eolour ard conchoidal fracture, to grey marl, Tt is of

varyine quality and possesses a great deal of pyrites,

Although the seam is fairly persistent, in some
places folding and faulting have thinned 1t out and broken
1t up, with a consequent mixture with voles te tuffs and
Apart from thesa effects, two larger fanlts play

marl,

an importeat part, causing eonsiderable downthrows in a

The only workings in this area are

miles (5 kms) north

goutharly direction,

3
at Meyrouba Mine which is situated 3

¢ the village. The 10eality 1s barren with little watler
of the V1.l o ~




The Sources and Nature of the Lignite Occurrences.

beyond one small spring, The dip of the geanm iu,
unfortunately, into the mountain, and this has prevented
extensive exploitation, With adjustments in the mining
polley, however, this deposit is well worth further
devel onment, On account of snow ete., 1t can only be

exnloited from April to November,
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THE __ CENTRAL __LEBANON.

General :

Tha line of demarcation between the Northern
and Southern Lebanon lignite occurrences has been taken
as the Meyrouba area, This Central Area stretches
southwards to bevond the villages of Abey and Ain Traz.
It includes such properties as Bzebdine, Arsoun, Mar
Youhanna, Mdekhen, Merjlaya, Ouadi Chanrour, Aaramoun,
Abey and Ain Yraz, In addition to the ahove thers exist

nunerous smaller occurrences which have nct beer. examined,

The most distant deposit in this area is
217+5 miles (60 kms) from Beirut (i.e. Bzehdine), All the
deposits are reached by fairly good roads to within about
2+5 miles (4 ¥ms) of the actual occurrence, The altitudesrfl
vary from 1300 feet to 2600 feet (400 = 800 metres) sbove |
sea level, and the area is not seriously affected by

elimatie conditions during winter montl.s.

The essential distinction between the deposits
of the Centrzl and those of the North, is that the Central
occurrences lie in the sandstones of the Lower Cretaceous,
resting on top of the Jurassie; with them are associated

voleanics. In the Worth the deposits are 2ll in the

volearnics of Jurassie age. Another distinetion batween

the North and the gentral is that the occurrences in the

Central Area are more compact and lees difficult of access,

8 ape therefore more easily dealt with, This, eoupled
and are therefore

1+h the fact that they can be worked all the year round
with the ract l 1e

thnse of the North, whieh ean

in cnntra-distinction to

; nl
11v ha worked fo’ aight months in the year ON.Ly,
usually -

m ee e e ore sate interes
1 the C ntral Area of more immediate t.
aXxes ‘ne gernuvid
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The Central Area may be divided intos~

1 The Region between Ras~el-Farf and Bzebdine,

2s The Region aronnd Abey,

1. The Region between Ras=el-Harf and Rzebdine.
Situation and Topcpraphy. (Fig 6.),

Roughly speaking, the workings inspected are
located within an area from 0¢f to 7 miles (1 - 11 kms),
North = East of the village of Bhamdoun, on the main
Beirut=Damascus rosd, Bhamdoun 15 15 miles (24 lans)
from Reirut, Ras~el~Harf is situatrd immediately Northe
Bast of and below Bhamdoun, and nleo connected to Beirut

hy a direet road through Arara.

The zrea is mountainous, ly dissected by
three reughtly parallel, east-west wadis, and well served |
hy hard coads, although the lignite workings are not always it
elose to these roads, T™e Beirut - Damascus narrow gauge
railway (meire gauge) passes along the high ground th:w.gh
Bhemdoun and Ain Sefar, The area 1s well timbered and
water is plentiful.

Geology:

e relevant rock formations in the area are
the moddish-yellow jubian sandatones, eontaining the 11gnite

and asscclated 7oleanies (basalt). These
nolitic limestones on

horizon,
gsandstones rest on the vellowish

tor of the Jurassie, Theose vellow limestones rest in
P e b

n on the thick masses of grey-blue 1imestones

suecesslo

of the Uprer Jurassic.
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