Ihe Sovrces and Nature of the LignitaOccurrenqgg.

As is indieated in Fig. 6, these formations are
considerably d41cturbed by a series of large faults whieh
traverse the area, displacing the beds as mich as 975 feet
(300 mte) vertieally, Obviously the beds in proximity to
these large faults will be disturbed by smaller subsidiary
rolds and faults, This factor compliecates any mining

operations in these vieinities,

The lignite is; te all appearances, similar to
the general run of better quality lignite found elsewhere
in the Lebanon, Tt cceurs in lenticular hodies, well up
in the Nubian eandstone, in varying associations with
basalt, The thickness of the seam is above the average
found in other areas and the values are fairly good,

particularly around the Arsoun district.

Historical:

A1l this area is recorded as having been
exploited in 1835, and there is extensive evidence of old
work over long outerop distances., The lignite deposits
in the vieinity of Merjlaya, 2 miles (3 kms) north of
Ras=el=Farf village, were first worked by the Turks during
the years 1835 - 1838, the mined product being transported
by male to Beirut, and thence shirped to Bgypt.,  After

thisa small amount of extraction was done to supply a locel

silk factory.

Merjlaya, 1tself, in conjunetion with Mar

Youhanna, a few miles east, was worked extensively by the

Germans during the period 1914-1918.
to instal a Decauville tramway about 2¢6 miles
extending from iust below the edits

The Germans went as

far as
( 4 xms) in length,
right up to the road near Bhamdoun.

track is still in exiastence but hadl

™e formation of this |

y broken and Overgrown. | i




The Sources and Nature of the Iignite Occurrences.

act -

Thre motive power for this haulage was supplied by
stationary steam engines, No records are avallable of
their nroduetion, but the construction of such a hanlage

indicated a fair figure, The tonnage mined during 1942

was only 778,

Conglusion:

The area as a whole, is suitably situated to be

of particular interest from the delivery of coal to Beirut.
of the various preperties mentioned, Yerjlaya Mine, which

is the most inaccessible from the point of view of transport

i{s the only one in a state of development to be of
jmmediate interest as regards production. The developed

reserve of the mine, however, is small, The exploratory
# work at Arsoun and Bzebdine, particularly the former,

1
shovld be intensified, V
l

! 1

2, The Region around_Abey. |
gituation and_Tonography: ;

arly the Abhey Mine,

™is regiun, particul
largest lignite reserves of any

probably contains the
itself, 2 conservative

deposit in the Lebanon, At AbeYy

e writer muts the reserves down as at lLeast

astimate by th
a 1arpe figure for a single deposit In these

65,000 tons =

parts.

The village of Abey is 20 miles (32 xms) from l

at an altitude of 2760 feet (850 metres). The l

o miles (3 Kms) to the
The cou

Be 11'\113,
derosit 1lies

west of the village

ntry around here

L at the foot of a deep ravine.
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may be desceribed as a series of large folds, with an
amplitude arcund Abey of 975 to 1625 feet (300 =~ 500 metras)

deecreasing ir a westerly direction down to the coast, a ;

h
[}

distance of & miles (13 kms) by footpath,
Geology:

This deposit, the outerop of which can be traced
for a distence of 2300 feet (700 metres), is interbedded
in the sandstones of Lower Cretaceous age. These
sandstonss, although they are hard in situ, decompose and
disintegrate in a short space of time, whan exposed to air
or moisture. This process of disintegration detaches
layers of sandstone from off the gelleries driven into it,
and this is further assisted by the presence of thin

layers of silt interbedded in the sandstone.

The lignite seam and the accompanying strata
dip awey towards the Mediterranean Sea in a westerly
direection, TUp the ravine, at the east end it disarpears,
put it 1s possible thet it passes under the village of
Abey, beyond which 1+ would run against a Jurassic Basalt

intrusion, At the lower western end of the ravine the
eam folds downwards steeply and guddenly, and is probably

thrown down below the floor of the Mediterranean Sea.

on the north side of this ravine, the seam ";vpea.rs

to contlnue shrough the hill for snother 2000 feet (600 mvs

emerging on the south eide of another valley near the

village of Aaramoule Tt is again visible on the north

; he south side of the it

side of this 1atter velleYye on the s }“
i

l

:

!

i

i

:

ravine below Abey, it is not possible to estimate the !

full depth of penetration of the seal.
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Over the area deseribed there are probably lignite
deposits to the extent of 65,000 tonss this figure

is arrived at by using a thickness of seam of 6 inches
(15 ems).

The area 1ls interspersed with numercus small

faults, the two largest encountered in the workings to

date, running North-West - South-East, and North-Bast -
South-West and having a throw of 19 to 26 feet (6 - 8 mehvmﬂ i
Exploitation of the deposit was carried out by the Germans “
during the Great War of 1914 - 1918, the actual mining

being done in a very haphazard and unscientifie manner,
Conclusions

In another Section of this treatise the region
around Abey and also that around Ras=el-Harf will be
dealt with in 2 comprehensive manner, The reason for
this 1s that both these properties were being exrloited
by the Socidté de Briquetage des Matidres Combustibles,
who used most of the mined product in their briquetting
factory at Dora, Belrut, and were the only progressive
firm connected with lignite. Morzover, both areas were
conveniently situzted to the ftown of Beirut, and for
distribution throughout the Lebanon, should such an
aventual Lty arise, For this and other supplementary

reasons, 1t was decided after studying the other deposits

in the Lebanon, to ccncentrate on Abey at the commencement.

If required, the other deposits would receive further é

attention at a later dates
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THE SOUTHRRN LEBANON .

Situation and Topograrhy.

The prineipal coal=bearing deposits are sitnated

in the Altouli region, (Fig 7.). Aitoull village, itself,

is about 19 miles (30 kms) east of faida, and 4+5 miles
(7 kms) west of Djezzine, The lignite ocrurrences lie

between 1+3 miles (2 kms) north, and 2¢6 miles (4 kums)
south off Aitoull,

The main feature of the topography in this area
1s a North-Sonth mountain range, 3,900 feet (1200 metres)
high, eapred by a roecky cliff ard having a steep western
flank which is deeply dissected by mary ravires. The
villages of Altonli, Patit Mrgh (Hamr Abou Jdid), Grand
Mrah (Maknovniye), Zehalta and others are situnated on
spurs and ridges jntting ont from this western flank,
some 340 yards (300 metres) below the crest.

The Saida = Djezzine main road by=~paeses this
mountain at the northern end and two motorable roads run
of'f sonthwards, skirting along this western flanke The
lower of these two ronds goes to Aitonll only, The Upper
goes to Zehalta, and is being constructed towards Jebaa,

further somth, ™he villages of Petit and Grand Mrah are

accessible by footpath onlys

™e topography of the country is such that, on

the normal slope of the hills, the outerops are eroded

away, covered with seree and detritus of more resistent
’ _

surface slips
14mestone and sandstone, and eovered with P

self

of the overlying sandestone masses. m™e lignite, itself,
‘4

and the commonly naeoeinted shalaes are not registent to

1 hare
thering and erosion. consequently 1%t is only wha
weath g and © 2

g into the hillside,

the streams have eunt deep ravine
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tnat & full sueces MR <
cceaglion, ineluding the lignite, ig revealed,

Accordingly, the discoveries of the lignite in this area

are mogtly made in these ravines,
Geclogys

Trhe folding of the rock masses of the Lebanon
in the Altould district, which have caused the lignite
horizon te onierop at various points, is illustrated in

Fig. 8,

The outeropr or eources of outerops, are located
on the steep western flank of the above mantioned mountain
range, gome 1300 feet (400 metres) below the crest (at "AY
in Fig. 8.), and dip eastwarde into the mountain side, this
dip varying from 10 to 25 degrees,

The 1ignite occure in lenticular seams, inters
spersed in the Nubian Sandstone of the Lower Cretaceous,
These lenticular seams are frequently of eonsiderable
axtent, and in several mines have been opened up for
distances of sevaral hundred yards without any signs of
fipinching out". T™e thicknes: and guality of the lignite
aleo appears to remain econsistent over similar distances,
The lignite seams occur at aifferent horizons in the gand
stone wihin a width normal to the succession, of about
100 varde, Usually two or three seams are found in one

locelity, but et Grand Mrah (present workings), no less

than five successive seams, one above the other, have heen

prosrected.

compared with other deposits in the Lebanon, it

would appear that those in the Altoulil vieinity are more

extengilve individually, and generally above the average.

B TS T, oy 2y
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The seams tend to be rather thin, but recent analysis

show that the lignite is of good quality with a high
calorifie value, low ash and sulphur content, The seams
are hard, break in large lumps, free from "dirt", thus
requiring little sorting, and t! fines are generally

about 20 per cent,

Wherever exploitation has been done in the past
the resnlts have been disappointing dne to the presence
of schists in the mined product, and it was eonsequently
thought that the deposits were not worth exploiting to any
extent, Nevertheless it was found possible to extract
400 tons por month, This product was inferior owing to
the methods of mining, the lignite and the schiet remaining

intermingled in the process of cutting out, Eventually

exploitation was stopped for a time owing to the technical &

difficulties which proved too much for the inexperienced

workmen emicernad,

The advantages of this district are its low
altitude and its immediate proximity to roadsj also
exrloitation can he carried out during tre winter months,.
At many points along the coal horizon prospecting has
been carried out, Reference to tne Geological Section
(Fig. B) shows that lignite in this vieinity may occur
in three zones: "A" - near Altoull, "B" = near Roum to
and "C" - east of Djezzina, South of Zehalta,

the west,

near Jebaa, good 1ignite is known to exist. Tt has to

date been rather inaccessible, but a road is being

eonsiructed gouthwards from Zehalta to Jebaae

At "B" near Roum, and on a line north and south, &

1ignite 1s also in evidence, buv it is In a very erushed

and shattered condition due to the steep folding of the

formation at this point,

! .




Ihe Sources and Nature of the ILignite Occurrerces %4
Ao A L LN

The seams tend to be rather thin, but recent analysis
show that the lignite is of good quality with a hish
calorifiec value, low ash and sulphur content, The seams
are hard, break in large lumps, free irom "dirt", thus
requiring little sorting, and the fines are generally

about 20 per cent,

Wherever exploitation has been done in the past
the resuits have been disappointing dne to the presence
of schists in the mined preoduet, and it was eonsequently
thought that the denosits wera not worth exploiting to any
extent, Neverthelese it was found pessible to extract
400 tons per month, This product was inferior owing to ‘
the methods of mining, the lignite and the schist remaining !»
intermingled in the proecess of cutting cut, Eventually |
exploitation was stcpped for a time owing to the technieal ;
difficulties which proved too much for the inexperienced

workmen concerned,

T™he advantages of this distriect are its low
altitude and 1ts immediate proximity to roads; also
axrloitation can he carried out during the winter monthe,
At many points along the coal horizon prospecting has
been carried out. Refarence to the Geologienl Seetion
(Fig. 8) shows that 1ignite in this vieinity may oceur
in three zones: "A" - near Aitouli, "B" « near Roum to

the west, and "C" = east of Djezzine, Semth of Zehalta,

near Jebaa, good lignite 1e known to exist. Tt has to
date been rather 1naccessible, but a rcad 1s belng

constructed southwards frem Zehalta to Tebaae
At “RM near Roum, and on a line north and sonth,“‘

1ignite 1s also in evidence, but it is in a very erushed

and shattered condition due to the steep folding of the

formation at this point.
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East of Djezzine at "g" and on a line north
and south, extensive coal seams exist, but have not been

exploited to any extent, They are situated at a high

altitude and work would only be possible during the

svmmer months,
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YI. DIFFICULTIES OF EXPLOITATION.

The Aiffienltles to be overcome for the

osuccessful exnloitation of the Lebanese Lignite may be
classified under:-

(a) Lack of Techniecal Control and Supervision,

(b) Lack of Praectical Mining Experience.

(e) Situation and Nature of Deposits,

(d) Labour,

(e) Transport,

(f) Matertals,

(g) Attitude of Owners,

(a) Lack of Technical Control snd Supervision.

When the question of technical control was
considered 1t did not appear likely that sufficlently
experienced mining engineers and foremen conld he found
in the Lebanon itself, There were engineers in the
ecountry, but thelr qual ifieations appeared to be
fundamentally theoretical and not practicables  Also,
1t wazs the practice of mine owners to pay little or no
attention to the ndvice of their enginmers, or to give

them much material assistance,.

tt was the neglect on the owners part to pay

any attention to this side of the matter, that led to

ty for the eloging down of some of the mines

There is little doubt that

tha necesai

by the Section des Mines.

to put them into operation azain, direct technieal

ennervision wenld be necessary to ensure that even the

elemenvary rules of mining practiee wenld be edhered

to.




Difficulties of Exploitation,

(b) ack of Praetiecal Mining Experience,

The mining operations that had been earried out

in the TLebanon ware extremely primitive

scale, Due, no doubt, to the lack of experience, little

attemnt had been made to introduce any sretematie method
of working the deposits, the main idea having apparently
been to adopt a "hit and run® menner of working, As a
result of this, there exist to-day, numerous entrances
into individual deposits, some extendiny a considerable
distance, others having been ahandoned fue to collapse

of the roof,

The headings of prineipal galleries, secondary
galleries, ete, wind round in an extraordinary manner,
Pillars originally left fer support in an effort to adopt
gome form of Pillar and Room method, heve bean robbed,
either partially or wholly, in an effort to obtain easy
cocal, Consegquently, there now exist many areas which
cannot be entered with safety, and the deubtful amount
of "pi11ar Coal® left renders the re~opening & hazardous
and costly task. Other old areas are completely blocked
with rubble and so disturbed that they must be considered

lost to further extraction,

The use of timher suprorts underground has been

badly neglected, The deposits worlad by the Turks and the

fermans were ngnally feirly reasonably timbered, but those

worlead in recent years received little attention in this

Pimber is plentiful tut to-day it 1is expenaivn,
Tn many instancee the

respect,
the cost being about £5 per ton,

ovners choose to work only in those rreas whare the roof

and sides were gufficiently strong

tnd on 2 very small

to reguire little timberinge

:

T ——
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Thig aventually led to the abandonment of many blocks of

ground vhere the lignite was of sufficient thieckness and

quality to merit extraction with judieious use of timber,

Thus reh of the tonnage exnlored by galleries was lost,

Another difficulty, which, when present, defested
all loecal mining efforts, was the presence of water, partie=-
ularly in dip workings, Many galleries whieh had been
following the lignite seam on the level or to the rise, had
to be abandoned when the seam commenced to dip and water
collected, No pumps, hand or otherwige, had ever been
introduced, Pumps were exnensive and spares, ete,,
difficult to obtain, The most successful, therefore, were
those %c the rise, Where a virgin deposit was known to dip
into the hillside, the exploiters were adverse to undertake
the drivirg of tunnels in country reek in order to strike

che seam wt dopth and work back up the rise, thus overcoming

the drainage problem to a great extent. Generally speaking, |||

however, the denosits were not greatly troubled with water,

As regards ventilation this was slways “natural",
and it is strange to record that on most properties, this,
if not good, was never had, The exploiters always appeared
to have suffieiant initiative to arrenge a system of

ventilation, elther by enbgidisrvy adits or by small vertical

ghafts or wells,

Tha sctual mining of the pslleries was a slow

and tedicus task, being done entirely by hand=-pick and

donal Even in recent timeg 1t was fonnd inposeihle to
shoval, wen in

1% could never be
nermit the use of sxplosives, baoanse
eorrectly nzcertained whather ex,logives so fseued would
orre LY QS T L]

i sunenrad that explosives were muech
be uged for mining. Tt anpea

g - 3 oy Lol ] a Gr
j") dpm 8 1"1“ iV 6] 4"!' 3 T 5}‘ lllF “!'e"ﬁ_’, ong ::lnd nom tl;
e Fl!.d 14 O 3]. .
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and quality of the seam (8.8 vartaba)se

iffienlties of Wxnloitation. o

into whose cherge the issue was placed, there was always a
leakaga, Moresover, the use of explosives in many workinge
would have been dangerous in inexperienced hands, as no matter
how Light a charge was used, the least shattering effect
caunsed by the detonation would have disastrous results on

the badly supported surrounding strata, Underground transport
is slso a tedlons operation, this being done by smell boys
using wooden wheelbarrows or baskets, The installatioan of
tracks wnderground was practically impossible owing to the
twisting nature of most of the roadways.

(e) Sitmation and Nature of Deposits.

As has already been indiceted, the lignite occurs
in the lehanege mountains, in the form of lenses, It is
either interspersed in the sandstone of the lower Cretaceous
or in the voleanie tuffs st the sumuit of the csursssie.

Tt 1s found at sltitudes varying from 1000 to 5200 feet
(300 = 1600 metres), the higher altitude deposits being
loested in the Northern Lebanci, a& at Bechsrre, Many of
these deposits are situated in deep ravines, diffieult of

access, and wern rendered visible by the action of streams

weathering and erosion.

T.0enl assumption of the presence of coal was mede
mainly from outerop obsarvetions and the subsequent. knowledge

that the oceurrences Yere lentienlar in shapee The

ecorrelztion of geological formations was scareely considered,

No diamond Arilling had ever been ettempted, put in some

ecagses where the seam was thought to be near the surface,

prospect pits were sunk in order to ascertain the thickness
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Difficulties of Exploiiation, Pou

One of the natural difficulties encountered in

the mining operations ts the thinness of the seam, Only

In a few cases does thls exceed 24 inches (60 ems) in

thickness, This results in a large amount of barrein rock

having to be excavated in order to obtain the lignite,
Generally speaking, the nature of the lignite is soft and
friable, and as sueh, particularly in thin seams, a large
rercentage of fine coal 1s produced. The presnnce of
impurities in the coal considerably lowers the quality of

the mined produect, and careful sorting or washing 1s

necessary,

Faulted zones nlso present difficulties to the
inexperienced uiners, and in some parts of the Lebanon, the
depoeits are greatly faulted. The situstion of the
oecurrences, especilally in the higher regicns, also brings
gbout difficulties due to elima*ic eonditions,

(d) Labour.

The labour rroblem was & serious ore, expecially
during wartime, Apart from the belligerent atate of
affairs, however, the labour problem will, in all probability, | {§
slways precent some diffienlty, even during the best of times, i
as the native of Syrie and the Lebanen is not endowed with
a nature suitable to underground worlk, Like the raw South

African native at his kraal, the Syriap labourer in the

country prefers to laze in the amn during summer and

hibernate during winter,

In most cases produetion could be at lenst doubled

were more labour avallable,

e T S ————

without any other aseistance,

During war-time, when the wheat and Black Market problems

are oxtremely complicated, it appears that the lahourers

prefer emplovment with the toverpment, Thig 1s due to
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the fact that, although the wapes rald by the Goverrment are

on & lower scale to those naid by some of the mines, the
labourers prefer to he so employed as they receive a rarular

wheat ration from the Covernment. This raticn 4is in additiongg;
I

to their home ration which they are allowed to purshase.
The mine lahourers receive only their home retion, and recsive ||
nothing from the mine, This is not due to the mine own s
belng uawiliing to issue a ration in 1ieu of wages, but to

the faet that during these times of carefn) wheat econtrol,

the ovmers are uwnable %o purchase in bulk,

The labour 1s mainly recruited from surrounding
villages, During the months of October to December, a fair
amount of the avallable labour is absorbed by the agriculturalf
requirements of these villages, TFollowing on this, the
inelemency of the weather during January anéd February, when
snow and rain are nrevalent, rendering working conditions

extremely unpleasant, the labourers prefer to lay off until

e ret

better waather arrives. )Minc owners and exploiters have
1ittle hold over thic labour, and consequently can never

be sures of ithe regular attendance of their employees.

On the majority of mines, the wages paild cause
constderable digscontent, The wages pald to miners on most

preperties were 4/6d. por day, yvhile unproduetive labour

"
received np to 3/4d, per day. These are war-time fipures !
and are zn inerease of N0 per cent on pre=war wagess The

!

)

i
eost of 1iving, however, hae inereased by an even gronter %4

nercentage, 0

.

(e) Transgort.

Next to the aiffien) tice of mining comes the ever

present nroblem of transport, the cost of which, in eivilian

he total
undertaltings, constitutes 28 to 40 per cent of the
: f : s ver
cost of the marketable nrdduct at the coast; the loi
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1 o
fignre being for briquettes and the higher for lump 1ignite
% Tt Qe

As has already haen axplained, most of tre lignite

oeccurrences are situated in ravines, or on the slopes of

11 1
hills accaessible only by footpath, The econgtrretion of rnadszi‘

or even cobbled cart tracks to these deposits 1s suvldom

worth considering on ncecount * the small outputs. Conses
ouently, the only means of trans ‘ort available from a mine
to a derot on the motor road, is pack mle or donkey, This
is a slow, and in war-time expensive means, the high cost
being mainly due to the price of fodder for the animals,

Tn 211 cases the mules or donkeys zre hired from econtractors
in some neighbouring village, The methkod of payment is to
provide barley for the animals and also pay a balance in
cash,  An average cost can be taken as 10/10d, per ton per
mile (£ Syrian 3. per ton p=» kilometre). As a mule
contractor could inereass his price as it sulted him, on the
rlea of inercased cost of feeding, and could withhold his
animals until he received the deranded inerease, the above

arrangement of supplying barley was intruduced,

Here again, the means of transport is affected by
the elimatic conditione, During the months of January and
Febmeary, many of the highly elevated deposity are difficult
of aceess by motor truck due to snow, and in some cases

annnot be reached at all by road.

The consideration of any military or eivilien

market for lignite, would render poisible a reduction of

50 par cent in transnort costs by the enpply of animal

fodder and motor transport through military sources.

(f) l}acerial.

——

The *1gnite depusits i: the Lebanon are so situated

NP . schanical
and »f such emgll sire individually, uhat Little me




Difficulties of Wxnlnitstion,

installation, as nevally sssociated with mining, 1s
necessarye. The relstively small outputs do not justify
the expense and maintenance of mechanical plant, Mining
to date has been entirely by niek and shovel, Tn times of
war, howcver, even the requirements for such elementary
mining methods as are practised, prove an expensive itenm in
the costs, The materials necessarv are practically
anobtainable, by eivilians in the Lebanon; the prices, when
obtainable, are prohibitive. For example, the iron required
for picks was costing 2/7d. per 1b, A shovel costs at

least 12/64,

As regards timber, of which a fair amount is
reqmired for underground supports, i1t is dovhtful whether

any assistance can be rendered, Timber is available in the

|

1
1
.
1

vieinity of most of the depositsy 1t is mainly pine, and

tre price varies from £4.10s.0d, to £6. per ton,

Tt would aprear, therefore, that although the
assistance in the supnly of materials is not great, if such
agsistance were possible throagh military means, a further .

reduction in working costs would be attained,

(g) Attitude of Dwmers.

™he attitude of owners and holders of exploitation

permite is one of apathy. "his 1is understandable when the

cost of nroduction and lack of a stable market is considered,

both of which result in small outpnts with little profit.

Wwith the edvent of war, the logical increase in

» nroduce a substitute for imported coal,

mining operations t

did not materialise to the extent it should have. To a

t that there

large extent this was probably due to the fac

were stoeks of imported coal in Palestine and syria at i !

ejudiced
period. Also local industries were definitely pred
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