Barly History of ILebanese Lignite.

Soon after the outbreak of war in 1939, the fuel
question care up for serious consideration, but due to locul
prejudice and the fact that there were still appreciable
stocks of imported coal ia the Middle East, the interest

taken in Lebanese TLignite was apathetiec in the extreme.

Tn 1941, however, tha shortage of imported coal
was being felt, and in an eudeavour to revive national
interest and encourage private enterprise, M, Louis
Dubertret of the Section des Mines, mublished in January
1942, an article in "La Syrie", a dally newspaper, a
translation of which reads:

» Since the outbreak of war, the small industries
and the rajlways have suffered as a result of the Limitation
in the imports of coal, and have davoted their attention to
procuring it from other scurces. To-day with the rigours
of winter upon us, the shortage cf fuel will be felt by
every household, We would, therefore, draw attention to
the valuable sources of fuel that the Lebanem: possesses,

and which eould be utilised, namely Lignite.

" Abandoned since 1918, the lignite industry in
wartime finds conditions favourable to its development,
The yveer 1940 saw a definite tendency towards the use of
1ignite, and to-day a cuantity of some dozens of tons is
daily put to use in the smaller industries, scme in 1its
natural state and some in the form of briguettes, But in
the first place, what is Lignite? Tn pleces it resembles
coal; often there are clear indications of vegetable
formation, simllar to wood, and even marks of branches and

leaves. Tis is due to the faet, that like c¢oal, lignite
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ie the product of the fermentation of vegetable matter
accurmlated either upon the region of their growth, as in
forests, or in the depthe of lakes or estuaries, where it

has been brought bv the flow of water,

" The existence of lignite deposits 1s a strange
phenomenon, suggesting as it does, that the regions in whieh
the bed. were formed were, at some time distant in
geological history, either the site of dense forests or the
area of a lake or estuary, neighboured by wooded land, In
the Lebanon and Anti=Lebanon, the necessary conditions
existed during a period whieh fell betwean the two ages
known to geologists as the Jurassic and the Cretaceous,
Thousands of metres of sediment settled into deposits to
form lignite, and these beds, situated at e great depth,
were only uncovered by the movements of the massifs of the

Lebanon and the Anti-Lebsnon, and hy the action of erosion.

. To-day, lignite outerops are discernable

throughout the mountains of the Lebanon and the Anti-Lebanon,

partieularly where the movements of the Jurassic and the

Cretacecus hiave passed. Tn the Anti-Lehanon it is found

eround Mount Herman, but much less developed.

" The depnsits are easily mined from the surface,
since their position renders deep mining unnecessarys. The
lignite 18 in lenticular and irregular masses, the diameter
of which measures tens of yards, and the thickness ranging
from a few inches up to three feet, The varied formations

of the beds constitute one of the difficulties of

exploitations
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" There are also other difficulties, The lignita

is nearly always mixed with a certain proportion of useless
matter: clay, sand, limestone, which not only reduce the
celorific value of the fuel, but also prevent proper
combustion and foul the hearth, 1. addition to this waste
matter, there 1s iron pyrites, which iu found in the 1lignite,
sometimes in the form of compact masses, yellow in colour,
and of a metalliec character with square or pentagonal forms,
sometimes diffused throughout the deposit., The oxidation
of this in the course of combustion, producrs suffocating
sulphurous gases which attack iron, particularly grills

and pipes.

" Fortunately these impu.rities can be reduced, first
in +he course of extraction, by careful separation of the
1ignite from waste matter, later by hand sorting at the mine
entrance. Pyrites, when present in mass, can be almost
entirely eliminated, often, however, the lignite can only
he improved by washing, which necessi‘ates cru-hing. The
lignite thus treated is in powder form, which is difficult
to use in normal fires, From this arises the need for the
production of brigquettes or balls, by mixing the powder

with a binder, and gsubjecting the mixture to great pressure,

" Tt will be seen, therefore, that the products of
the lignite mines can be delivered to the public in various
formss=
1'% The raw products, containing a certain amount of
vaste and sulphur in varying proportions,
2, Lignite in pleces, sorted by hand, i.e, lump
1ignite, (Some mines supply lignite approaching

coal in quality).
3, lLignite briquettes (or balls), manufactured by

mixing the washed powder with bitumen,
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" Each of these produets has its own particular

advantages, The raw fuel suits the needs of most of the
industries, whi.e the sorted lignite or briquette is more

convenient for domestic purposes.

" Chemices] analysis can show the cualities of the
fuel, and the content of fixed carbon, of volatile matter,
of sulphur, as well as calorific value,. The purchaser,
however, cannot fit his orders to these analyecis, Tt is
on the seller that the responsibility falls for classifying
his product according to the calorific value necessary for
use to which it is intended,

” The areas of extraction, means of transport, and
distances from the coast sre shown in Fig, 3. It wiil be
seen that deposits are found over the whole extent of the
mountain parts of the Lebanon, Undoubtedly exploitations
are not a2ll at the same staze of development, but it 1s
considered tha. each of the regions shown in the figure,
around Becharre, Meyrouba, etc,, ls potentiallv sable to

produce a regular output of 100 %o 'L50 tons per month,

" The exploiters authorisad, are hclders of research

permits, or permits for the exp’.oitation of 'ignite, Some
among them are permitted to cell direct, the product of
their mines, and they have a group to organise the
exploitation and sales on a wommon basis. In addition,
1ignite is permitted to be sold by all retzilers of coal
eutharised by Amendment No. 1 to the annex to Fegulation

%o, 2 in application of Arrete 213/LR, of the 5th September

1939, concerning trade in golid mineral fuels,"

BT T L o U N S (T s ey i S T B



R,

Early History of Lebanese Lignite, e

There is little doubt that this article revived
o certain amount of interest, but the mercenary instincts
of the exnloiters and their associates hampered any
Progress, It was &lso unfortunata that at this peried,
although the holders of exploitation permits were willing
to carry on small scale production and many new permits
were taken out. the local aunthorities took 1ittle interest
in the enterprise, beyond that of an academic nature, and
gradually an industry, which to-day might have been on a
working basis, receded into the background and was

ignored,

00o
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Iv. PRELIMINARY _ IHVESTTGATIONS,

In the middle of 1942, the War Department became
definitely interested in TLebanese Lignite and preliminary
Investipations were carried out, Three trips were
arranged, which would quickly cover the three main ares
of th> Lebanon where lignites are known. There areas

werate-

1. The NORTHERN AREA lying inland from TRTPOLI.
2 The CENTRAL AREA lying inland from BEIRUT,
3o The SOUTHERN AREA lying inland from SATDA.

The survey was a very cursory one, its purpose
being to decide which, if any, of the occurrences were
worth exploiting in the immedliate future, Eight properties
in all were visited, four in the NCRTHERN AREA, one in
the CENTRAL AREA, and throe in the SCUTHERN AREA,

A brief iadication of the deposits visited is

here given:=

1., MEYROUBA MINE: Map Reference 1553.2337,

Elevation 5000 feet (1500 metres), Approximately
155 miles (25 kms) by road from the coast at Djounie,

2, 0Coal occurrence cn the road, DIEZZTNE-~-SATDA. Map

Reference 1325.,1797. FRElevation 3410 feet (1050 metres),|

15¢5 miles (25 kms approximately by road from the

soact a* Salda (Sidon),.

Workings between AITOULT and EL QABAA villages.
Map Reference 1331,1785., Elevation 3410 feet

(1050 metres). Approximately 19 miles (30 kms)

f'rom Sa ida.

e e S 7' _‘jj.u.ﬂ; ' s sy
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i 01 PRELIMINARY _ TNVESTIGATIONS,

In the middle of 1942, the War Department became
definitely interested in Lebanese Lignite and preliminary
investieations were carried out, Three trips were
arranged, which would quickly cover the three main arees
of the Lebanon where lignites are known, There areas

weret=

Lo The NORTHERN AREA lying inland from TRIFOLI.
5, The CENTRAL AREA lying inland from BETRUT,
3, The SOUTHERN AREA lying inland from SATDA.

The survey was a very nursory one, its purposs
being to decide thich, if any, of the occurrences wers :
worth exploiting in the immediate futnre, Eight properties 1:
in all were visited, four in the NORTHERN AREA, one in
the CENTRAL AREA, and three in the SOUTHERN AREl.

A brief indication of the devosits vigited is

here glvernts

1. MEYROUBA MINE: Map Reference 1553.2337.
Elevation 5000 feet (1500 metres). Approximately

155 miles (25 kme) by road from the coagt av Djounie,

2, Coal occrcrence on the road, DIEZZINE-SAIDA. Map |
Reference 132541797« Rlevation 3410 feet (1050 metres)s g

15¢% miles (25 kms approximately Ly road from the

coast at Salda (8idon) .

Workings between TroULY and EL QABAA villages.
Blevation 3410 feet

3
Map Reference 13311785,

(1050 metres) . Approximately 19 miles (30 kms)

frem Saldae
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Preliminery Investications,

4, Near HAMRA ABU JDID. Map Peference 1329,1775,
Elevation 3250 feet (1000 metres). Approximately
19 miles (31 kms) from Saida.

5« EEIR_WENDER. Map Reference 1675,2574.,
Elevation 4060 feet (1250 metres), Approximately
16 miles (26 ¥ms) from Chekka,

/
6. BECHARRE MINE. Map Reference 1766,2559,
4550 feet (1400 metres), Approximately 25 miles
(39 kms) by rosd from Chekka.

7. BLACUZA MINE. Map Reference 1711,2580,
Flevation 4390 feet (1350 metres)., Approximately

30 miles (48 kmg) by road from Chekka.

8. MAZRA BUSAB. Map Reference 1651.2558.
Flevation 3575 feet (1100 metres),  Approximately
19 miles (30 kms) from the coast at Chekkae

The salient points arising out of this short

preliminary survey weres=

(a) VNone of the deposits appeared to he sufficiently

extensive to Jjustify development on a large scala,

b) Five deposits were estimated to yicld about 45 tens

per day = say 15,000 tons per annume

(e) Any past development had been unsclentific, the

operators being 1o0cal villagers with pick and shovel,

‘d) The quality of the final product dopended to & very
\ o

1arge exvent on the hand picking of the material,

whiech was earried cut by the families of the

nperatnrs.
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Preliminary Investigations.

(e) Deposits with the seams inelinad towards the mountains
were considered unsuitable because ofroads, adits and
arrangements for drainage, which have to be mede if

development on. & large scale ir contemplated.

(f) There were only two deposits, Becharre and Blaouza,
which could be developed immediately, and which would
not involve any large scale non-productive work,

These were situated 25 and 30 miles respeectively from

the main road, rail and sea at Chekka, the access road
being in reasonably good condition, though impassabl.e

at times in winter,

Bokth Becharré and Blaouza Mines were closed down
at the time by order of the Section des Mines, on account of
the fact that the exploiters, by their method of working,

bad rendered the underground workings unsafe.

It was estimated that thers was at least 1,000
tons of lignite in sight, and the rate of production was
mit down at 15 and 10 tons per day respectively.

The deposits were the best that had been found 1.
the preliminary survey, taking quantity and quality into

account, and could be expected to inerease with surervision

assistance in mechanical piant and explosivess TLabour,

over 5,000 tons was still in

and
which had already produced

the vicinity.

Tt would probably be necessary to ailocate part of
the cutput to the chelka Cements Works, whose annual

requirements were approximately 1,000 tons.
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grel1minggxﬂlnvestigation§*

The only use to whieh the products of these two
depusits had been put during the period of working, had
been by the Chekka Cements Works for the burning of lime and
gypsum for War Dapartment purposes, The several civil
briquette factories were then working with produects from other
deposits, so if the War Department decided to take the
whole of the output of the twe deposits, the normal
activivies of the otter deposits would not be affected,

Arart from the proposed alloeation to Chekka,
other purposes for which the lignite could be utilised

werei=

{a) T™nel for Steam Rnad Kollers (under military control)

in S8yria and the T.abanon,

(b) Cement production at Haifa, Palestine, from which plant
the military draw the total output for their own

requirements,

(¢) TFuel for War Department and eivil requirements in

Syria and the lLehanon.

(d) As raw material for the manufacture of black camouflaege

plgnments,

(a) ¥or 1ime production in pPalestine for the mamufacture

nf st1icate bricks, the total ntmt to be used for

military requirements.

1f after investigation and experience gained, 1t

was found possible to inerease the output of lignite, it

. ma proposed to utilise the surplus output forg~




Preliminary Investipations,

l. Syrian and Palestine 2ailways.
- 2¢ EBgyptian Railways.
3, Fuel for steam rollers rnd domestie

requirements throughout the h.ddle Easte.

As a result of these and subsequent investigatioms, {i

the War Derartment took over the Concessions in respeet of
the Becharré and Blaouza deposits, under certain royalty
conditions to the civilian concession holders, and the
commencement of lignite mining operations by the War
Department tock place in September 1942, The actual
working of the two doposits was carried out by a Detachment
of tha élst., Tunnelling Company (Mines Engineering Brigade)
South African Engineers! Corps. All operations were
controlled by a Lignite Beard, consisting of representatives
from the 9th Arwy, Spears Mission and Delegaticn Generale

au Levant de la France Combattante.

Once these two mines were taken over by the
military, the writer, excent for two visits, had little
to do with them, as his work was mainly as liaison between

i » British Legation, the French Delegation and civilian

mine and briquetting factory owners,
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Y. THE EOURCES AND NATURE OF THE LIGNITE OCCURRKNCES.

T. 7THE_ NORTHERN IEBANON.

A« The Blaouza = Becharre Area,
Be 'Te Kartaba Arec.

Ce The Meyrouba Area,

II. TIHE_ CENTRAL LEBANCN.
A+ The Region between Rag-el-tHarf and Bzebdine,
Be The Region around Atey,.

YT, THE SOUTHERN TLEBANON.
A. The Ailtoulil Area,

THE _NORTHERN LEBANON,

7

Ae BLAOUZA - BECHARRE AREA.

Genaral Geology.

The lisznite occurrences in this area (Fig, 4.) i?A,
are punerous and of varying quantities and qualities, but !

3

H

1

those at Blaouza and Becharre were considered to be the

most promising for immediate attention,

mhe eoal beds in the Blaouza = Becharré eireuit

are remarkable for their close assoclation and even

The carhonifercus

e I,

interbedding with the voleanic rocks,

SNEER S R

shales occur near the top of the purple-red voleanics

At Becharré these

that overlie the Jurassic ILimestone,

e o -
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vnlcanics, alterrating with black basalts, form s layer

about 190 feet (60 metres) thick, but thin out towards the

West=North-West, 4t Blaouza, no black basalts are found,

and the purple-red voleanies are only 39 feet (12 metres)

thiek. Further west they are considerably thinner,

Near Bacharré the carboniferous shales average abont 40 feet

below the top of the voleanies; between these places

they onterop at intermediate horizons,

Tha shales do not oeccur as a contimous bed
throughout the erea, but as lenses in certain areas. The

localities in which these shales are deposited seem to have

been dsecided by the topography of the purple-red voleanie
surface at the time, These volecanies consist mainly of
ashes (but contain some lavas) whinh were deposited under
water, but apparently by no means evenly, for it is in the
trougns and basine of these that the carbonaceous shales
were deposited, The ehief source of origin of these
voleanics appears to have been to the south-osst of the
area, where they are thickest., Moveover, in this part,

a devosition of tuffs and ashes, whish are now found to the
north-west, succeeded the main ccrbonaceous shale depositions,
The basins of depositions are an a»rarently invariable

feature accomnanying the occurrence of the lignite,

There ara two other conditions that accompany eoal
formations in the Northern Lebanon, sufficiently of'ten to
suegest that they are not unconnected with it, One of

thase 1s an unusuval degree of earth movement, resulting in

acute folding and Taulting, The other is wvoleanie activity
of an intensive naturs subsecuent to the deposition of the
shales. Thae relation of the coarl content of a shale bed
to the occurrence of one or the cther, or both cf these




The Sources and Nature of the Lignite Oceurrencas,

distn“hqncee, suggests that the hest and/or preseare

accompanying them act(s) as » metamorphie agent, changing
the shale into eoal,

An additional factor that lends evidence to this
theory, is that, in the neighbourhood, shales are found
that have a higher ealorific value than some of the coals
found, indicating that though they, have a higher ecarbon
content, they have not been subjected to the forece of the
metamorphic agent for these to effect the molecular
re-arrangement necesesary to tiansrorm a ecarbonaceous shale
into & coal, The association of vuleanieity and earth

movement with the cceurrence of coal was striking, and the

establishment of sueh a relationshin would enable one to

use these geologieal features as pointers to eoal oceurrentes,! i

If another condition was to be added to the three
already given, as likely to be an indication to the
rresence of coal in workable quantities in a given area, it
would be that some attampt tu extract it should have been
made there by the local iInhabitants, This condition would
apply throughout the Lebanen. T™e slopes of the surround-
=ing country are nearly 2ll terraced in order to prevent
soil erosion, These terrace wells have to be contimmally
repaired and rebuilt, Stone for thils purpose is extracted
from the ground as near as possible to the work for whiech
1%+ 1g required, The composition of the stone wells in a
tepraced area ig a falr indieation of the underlying roeck

formations Tn tha course of time the underlying bedrock
orm .

111 have been examined over the greater part of a
w1l o 83

erraced area. In gsearching for stone the loeal
lerrace ' :

{uhabitants could not fail to reeognise a coal outerop
anans tally PR

ahould they chance upon 0oNe,
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The Sources and Nature of the Lignite Occurrences, ,

Coal is known to exist in certain arezs, and fuel
constitutes a sufficientlv acute problem to ensure that no
prospect that holds sut a vestage of hope will be neglected.
It is customary fer the ir“abitante of some parts tc take
their donkeys up considerable heights to colleect a poor
quality of brushwood. Tt is unlikely that a raturally
indolent race would go to such trouble if fuel could be had
near at hand for the digging.

ﬁgbzgivision of the Area.

A fairly eomprehensive examination of the Blaouza
Recharré was made, an outline of whieh is here given, Fer

this purpose the area is sub=-divided into five regionsie

1. Rlaouza Mine Region,.

24 The Region adjacent to the Rlaouza Mine Region.
3, The Region adjacent to Recharré Mine on the North West.
4, The Bgaa Kafra Reglon,

5, The Nnaiouer Region.

The five regions are situated about 31 miles
(50 kms) by rcad from Chekka at altitndes ranging aromnd
4500 feet (1400 metres).

e e

.8 Region.
l, The Blaouza Mine Re io

fhic area (Map Reference 1707.2581), is sitnated
on the steerly inelined, 25-40 degree slope on the north
side of Wadi Qndicha at Blaouza, T lles on the north-west
side of the Jurassic, Lower and Middle Cretacecus vault that

tands from the Litani river in the south to the Homs=
exte *

- .Er 1- .
pripoli gap in the north, with a S.8.%. b ks
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