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PREFACE

This thesis has been prepared during the past two and a half
years for submission for the degree of Master of Letters in the
University of Durham,

The selection of the subject was based on my desire to
acquire mére detailed knowledge of the various problems of the
semi-arid regions of the Tripolitanian Jebel. These regions are
little known and in the light of Libyan development the need fof
detailed regibnal studies is essential, The regional approach
ig vital to the understanding of the varied economic and human
problems of the country.

A word is necessary to explain my usage of certain terms,

I have used the expression "Jebel" to indicate the whole of the
Jebel Garian whilst the terms Asabaa, Orban and Guasem refer to
separate parts of the Garian plateau., The terms Al Guasem, Al
Orban and Al Assbaa, refer to the administrative districts of
the Jebel Garian. Elsewhere, I have used local Arab and Berber
words which I have written in phonetic English.

My research was based on personai travels and investigations
amongst the sedentary and semi-nomadic tribes of Garian during
an 8 month period of field work.

In conclusion, I wish to record my grateful acknowledgment
to Professor W.B., Fisher, who accepted me as a postgraduate
research student in the Department of Geography in the Durham
Colleges. I am also indebted to Dr, J,I, Clarke for his gener-

ous supervision and continuous assistance, because without his
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encouragement it would have been difficult for me to prepare my

thesis.
I slso wish to thank Dr. S.G. Willimott and Mr. D. Gilchrist
Shirlaw who analysed my soil samples, and the many institutions

snd people in Durham and Libya who have given me every kind of

help.

M,A, Khuga..
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TN TRODUCT ION '

Libya is a laerge country in North Africa, which covers about
1,750,000 square kilometres. According to the Census of 1954,
the total populstion is only 1,109,830, and it contains three
main regions; Tripolitania to the west; Cyrenaica to the east;
and Fezzan to the south.

The Cyrenaican Platesu is composed mainly of Tertiary lime-
stones, which run in a crescent following the coast for gbout
250 kilometres. The maximum width is 50 kilometres and it
reaches an elevation of about 850 metres above sea-level near
its central point. The Fezzan on the other hsnd is a depression
which contsins major oases. Tripolitania is the most advanced
region in Libya snd the majority of the population of the country
is concentrated in its coastal zone. The most significeant
feature in Tripolitania is the extension of uplands whose import-
snce is increased by the slightly uptilting nature of the plateau
edge and the occurrence of lava effusives. These uplends form
the Tripolitanian escarpment which stretches from Matmata in
Tunisia to Homs in Tripolitsnia, a total distance of some 650
kilometres. The Jefara plain lies between the coast and the
escarpment and its significance lies in the fact that it is the
deposition zone for the -catchment area of the escarpment, whose
waﬁis spread sands snd detritus over much of its breadth. The
‘escarpment is sn impressive festure, since it is breached, gullied
and ravined by innumerable wadis giving it a scalloped zpnearance,

with numerous projecting spurs. The altitude is great’in the



v

- VINVLNOdibL

30 AO01039

o8

v v 1}
ov (o]

S&IP2WO 1 Y

SNO3OVL3WD 1 [+ ]

snozovion [ [ ]

ANIDOIN ]
DINVOTIOA 333

AMVYNYIIVNO H _

S3NNQ |




///4/ NN

SO NN N
SIYLINWOIIN

 S3IULIN 052
WIAO NV A\
NVIYVO 1383 3HL ---

dydVOS A
ModidL

NOILYDOT: NVIMVD 1393 JHL 2 DI




\

FIG. 3. ADMINISTRATIVE UNITS OF THE
JEBEL GARIAN

.\ AZlZlA ) ,/’

e
—~————

KITKLA

AL-O RBAN

Z
wJ <C
S AL - ASABAA =
(U -l
> w
I (ol
:' o
i M1ZDaA
,'
I
®) 10 20 30
e ——]

KILOMETRES




-2-

central part of the escarpment, but it declines considerably to
the east. South of the Tripolitanian escarpment is a stony
plateau, hsmada, mainly composed of red sandstone partly karstic
and frequently overlain by basaltic outflows, some of which form
imposing highland ridges.

The geological structure of the Tripolitanian escarpment,
known as the Jebel, is Secondary (Iriassic, Jurasic and Cretaceous)
whilst the structure of the Jefara is fundamentslly Miocene and
Quaternsry. Figure (I) shows the simplified geology of both the
Jebel and the Jefara.

The Jebel Garian is a small section of the Tripolitanian
escarbment, lying in the central zone of it, between the Jebel
Nefusa to the west and the Jebel Tarhuna to the east. It has an
area of 80,000 squsre kilometres, approximately limited by Wadi
Zaret to the west and Wadi El-Hsmmam to the east. Wadi Tfalgo
defines the region southwards, whilst the Jefara limits it to the
north. Figures 2, 3 show the locstion of the Jebel and its
administrative units. The total length of the northern boundary
is 65 kilometres; the eastern is 112 kilometres; the western
70 kilometres; and the southern boundary is 80 kilometres.

The region is an uplifted zone which slopes gently to the
south, the dip being emphssized by the upper limestone escarpment
which has been covered in parts by diverse newer sediments. The
region may be divided into the Jebel proper and the Ghibla. (See
fig.15.) The former includes vast plateaux of Tigrimna and

Guasem, and major wadis which flow dovmn into the Jefsra and Gattis
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This zone contains the most fertile and potentially good
agricultural lsnds in the whole region.  The Ghibla which
commonly takes the form of a dissected plateau, is a very large
zone where shifting cultivation and pastoralism are being
practised by the semi-nomads of Al Asabza and Al Orban. The
limit of olive plantations forms the real boundary between the
Jebel proper and the Ghibla.

- This physical division corresponds with the climstic,
vegetative and human features of the region. The climatic
conditions represent a transition from the semi-aridity of the
north to the more complete sridity of the south. Consequently,
the vegetation vsries between the humid e;parto grass area in the
north and the dry southern zone of sparse grass COVeEr. The
population‘of the Jebel proper is mainly Berber in origin, whilst
Arab elements are dominant among the Ghibla people.  Economically,
the north is agricultural, while the south is pastoral.

The Jebel Garian as an integral part of Tripolitsnia has
played an_important role since the era of the Carthaginians and
the Phoenicians, as the Jebel Garian lay across the main caravén
routes which gave access to the Fezzan and to West Africs. When
the Romsns occupied Tripolitania in 46 B.C., they made consider-
sble efforts to develop the mpuntainous areas and to overcome the
problem of nomadism. Neither during the Arab occupation, nor
" during the Turkish conquest was any serious effort made in this

region to develop agriculture; on the contrary nomadic activities

incressed in this period.
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When the Italisns occupied Libya in 1911, fhey did not
develop the sgriculturasl potential of the area immediately and
it was not untii 1933 thst political stsbility was sufficiently
assured to permit exploitation. In that year the Italian
Government granted A.T.I. (Aziénda Tobacchi Italiani) a concession
in the Jebel. Tigrinna plateau wss chosen as the best sgricult-
ursl aress. The A.T.I. commenced its work by surveying, then
controliing the Berber lsndsj; ~in toto giving the owners only
slight compensation. As s result, both Beni Daud and Beni Nser
were expelled by the Italien agency. In addition A.T.I. controlled
Jauduba lsnd in the north of Al-Assbss Mudiriyat. The Agency
intended to expropriaste further lands in Beni Khglifa snd
Al-Guasem, but the outbreak of the Second World War prevented the
Italisns from completing this project.

The British Administrstion of Tripolitanis (1943-51) was 2
transifional period and the Jebel people enjoyed greater freedon,
one result of whichwas the return of exiles from Tunisia end
Egypt who sgsin took their part in the life of the cabila.

After Libya becsme independent in 1951, the Italian settlers
were given the choice of maintaining their fsrms or handing them
over to the Administrstion of Tripolitania. Most of them left
iand only 32 families remsined.

As we hsve sen from the discussion of the broad lines of
the sgricultural history of the Jebel, the region wss a favoured
zone for agricultural expansion in both Roman and Itslian times,

and showéd particularly great adaptability under the demogravhic
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system of settlement. This is due to the following physical and

human factorss-

(1)

(2)

(3)

(%)

(5)

(6)

(7)

(8)

The intermediate position of the region between Jefren snd
Tarhuna, and between the steppes of the Jefara and the Ghibla
and the Fezzan, to the south, which gave the region an
importance as a communicastion centre. |

The variation of relief between the gentle plateaux and the
slopes and broad, deep wadis is a significant feature for
both sgriculture and psstoralism.

The climatic conditions are to a large extent favourable for
human settlement since the altitude, which attsins over 800
metres sbove sea-level, sensibly reduces summer temperatures.

The vegetation cover of the region tends to occur in distinct

zones, as for instance in the case of the esparto grass which

is found in the upper wadi depressions in Orban.
Precipitation and the supplementary underground water
resources and cisterns are sufficient for the cultivstion of
crops for domestic consumption.

The agricultursl potential of the area is high since the soils
of the Jebel are less sandy in nature than those of the
Jefara. The soil is heavier in texture and richer in nutrier
content. '

The sgricultural economy of the region combines both sedent-
ary agricultufe, shifting cultivstion and pastoralism.

The humsn groups are mostly Berber in origin who are well
asdvanced in sgricultural technigues, and have a highly

independent charscter.
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(10)

(11)

(12)

_g_
The Jebel is suitable also for the extension of dry-land
static fsrming, which has already succeeded in some areas of
the region.
The morphological features of the mountain lsndscape sre
fsvourable for crops such as tobacco, which require sheltered
sreas for protection from sfrong winds. .
The region may be developed primarily in olives and second-
arily in commercial crops such as tobacbo and esparto.
The region is an exténSive one, and may be expected to sustain
more people than it does at present. The demogrsphic estates
in the Jebel have shown that the area can support at least

8,000 if Al-Asabasz and Al-Orbsn were developed for static

farming.

" Although these general considerations stimulsted my desire

to make further regional studies, there were several obstacles

which made work difficult, for example inaccurste dets and lack

of agricultural statistics. This was partly due to the fact

that many of the Italian reports were transferred_to Italy at the

beginning of the Second World Wer. Moreover, the indigenous

peoples alway§ hesitate-to give informstion about their farms end

fsmilies since they fesr that such detalls may be given to the

Government. -

In spite of these minor problems, I was able to gather the

necessary material for this work. I have divided my thesis into

three parts; in the first part I shall deal with the environment;

in the second with the humsn geography, and in the final part I

shall analyse the economic features of the region.
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CHAPTER I
GEOLOGICAL BASIS.

The Jebel Garian was part of the vast Cretaceous anticline
thaﬁ extends from the Matnata area of Tunisia to the Tripoli-
tanian coast of Homs., The northern limb of the anticline,
which was formed of Triassic, Jurassic and Cretaceous rocks, was
down-faulted in the late Cretaceous and was subsequently covered

by Tertiary and Quaternary materials to form the Jefara.(l) The

‘present day Jebel lies on the southern part‘of the anticline

and has been modified by subsegquent erosion so that the region
may be divided into an incised broken norithern rim and a
southeriy plateau called the Ghibla in Tripolitania and the Dahar
in Tunisia.

Garian, however, occupies a geologically significant part
of the escarpment. Firstly it lies in the area of orogbaphic
culmination so that the complete range of sedimentaries are
exposed, Secondly, the area has been éubjected to intense
vulcanicity which is manifest in the intrusive basalt and
phonolite and the large basaltic effusions of Bir el Uaar and

Bir el Cur.

GEOLOGY. (See fig. 4).

The rocks found in the Jebel Garian thus belong to the
Triassic, Cretaceous, Jurassic and to the volcanic activity which

is of uncertain date (Table of Formations).
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TABLE OF FORMATIONS

Volcanic rocks, extrusives and intrusives: Basalt, phonolite.

Cenomanian
Buronian

Gasr Tigrinna

Soft marls with lesser red and yellow

formation limestone bands, white porous lime-
- 87M stone, white limestone with chert
= interbeds,
P Garian dolomitic Massive, white crystalline, in part
o limestone 55 M gilicious, colomitic limestone.
&= =
o a Jefren marls Soft yellow marls, clay, silt, and
< % lesser limestone and gypsum,
g
& 8 Ain Tobi Light coloured limestone, including
L limestone 79 M the prominent, silicious, Ichthyosar-
| A colites band.
&
§ Chicla formation Red and white sandstone, small pebble
3 0-65 M conglomerate, and clay.
=
Disconformity
Bu Gheilan Light coloured limestone,
&) limestone and dolomitic limestone, ggg:g? Y%ﬁg_
- 0-55 M commonly brecciated and | Bir.el stone inter—
0 commonly colitic, ' Ghnem beds, mi
: ghoup eds, nor
(5} 100 M sandstone,
o and red and
- Bu Sceba Sandstone, conglomerate, green clay.
group clay and minor gypsum.
P 165 M At or near the base is a 15 M thick band
(] of brown marly limestone.
‘Azizia Grey to dark grey to buff and pjnk
&) formation compact .limestones with some chert
H |- 110 M interbeds.
0
0 —J§~ - :
< 8 Boutoniere - Fine-grained, dark red, micaceous sand-
H P formation stone, red and green .silty claystone
[5) 3 M or clay, and lesser narrow carbonate
P E bands.
| © .
=




Tabhle 2.

TABLE OP OEQLOGIC\L [ISTORY

ERA SYSTEM STAGE DEPOSITS KOTES
Alluvinl and Acolian Slight ingression. Continental conditions
OLOCENE FLANDRLAN for most of the Jefara.
Red calcareoua crust with siliceous
ocolinn clements
o Sandy, reddish clayey material Mainly Continental
= which is slightly ferruginous
; Marine sand )
E PLEISTUCERE RISS Argillaceous and reddish sand. Continental
3
TYRRHENIAN Almost continuous thin clay layer. . Harine
MINDEL ? ?
PLICGCEAE - “Gefarico® Continental,, marine regression
PONTIAN Sand and clay 7
TORTONIAN ¥hite and yellowish licestones Larine
UIOCERE
{ELVETIAN Green and very fossiliferous clays
s and marls. Varine
LANGILIAN Sand, sandsv.mey, gravels and Varine
shingle.
OLIGOCENE - "Gefarico" Continental
EOCENE - *"Gefarico® Continental
DANIAN Retreating Sea
SENONIAN Karls, chalks, limestones and cry- Transgressive and oscillating movements of the
stalline livestones. sea. Doming of the Jefara and A.W,=S.E,
. faulting near Tarhuna.
Uassive linestones (Nalut Limestone in
. the west).’
WIDDLE CRETACEOUS TURONIAN Soft marls with lesser yellow, red and Yarine
white limestones (Tigrino formation in
the east),
Tufaceous limeatones, variegated marls
g and sandstones, (In the Ghorisn area
- CENOMANIAN Christie divides the deposits as Total iomersion of land by the seca.
o follows: Gharion Dolomitic Limestone
Yefren Xorks, and Ain Tobi Lhestonej
~
° ’ Sandstones, quartez, conglomerates, Continental. Deposits thin and disappear
. ALBIAN cemented sands to the ecast,
"
Nl
w LONER CRETACEOUS Uaris and Clays Continental. Deposits in the cost pore of a
WEALDEN sandstone and conglomeritic nature. Albian and
= Yenlden rocks form small cdtes in the west.
BAJOCIAN Bu Gheilan Dolomitic Limestone. Narine and lagoon conditions,
JURASSIC
LIAS Bu Sheba Sandstone & Conglomerates. Deposits aske up much of the E1 Lenshar liills.
Bir ¢l Chnem Gypsum. ’
Grey to dark grey, buff compact Marine. Outcrops evident at Azizio and Sidi Bu
TRIASSIC LUSCHELKALK Al .

limestone.

After Archambault (4) plenche 1

Brichant
Christie
Despois

(6) p.8
(9) p.6
(18) p.16

Lipparini (21) pp.226, 227, 248 and 260
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1, Triassic. The Triassic outcrops are restricted to the foot of
the Jebel scarp and the Jefara, They appear, however, to dip
~under the Jurassic at the scarp so that it is presumed that the
Triassic underlies the Jebel, However, the fact that it is
found in the scarp indicates that there is some form of relation-
ship between the Azizia formations and those near the Vertice
station of Garian, This relationship is important from the
point of view of evolutibn.(z) (See tsble 2.)

The total thickness of the Triassic deposits is 144 metres
‘made up from the Werfenian or Boutoniere formations and the
Muschelkalk or Azizia formation,

(a) Boutoniere formation. This is the oldest known formation

in the Garian and is only exposed at four places in the Wadi Gan
area, Each formation is associated with small dome-like
struétures. ' The total exposed thickness is 34 metres and the
series is composed principally of dark red fine grained micacéous
sandstones, red and green silty clays or cleystones and lesser

limestones.

The section in Fig. 9 shows that the Werfenian, between
By Gheilan and Bu Gannusc, is horizontally bedded but, further
north, the strata disappear undgr the Muschelkalk., This
irregularity indicates that the strata have been affected by
earth movements because there is no sign of unconformity between
the Werfenian and the Muschelkalk.

(b) The Muschelkalk. The Muschelkalk, Whichvis best exposed

on the southern bank of the Wadi Sart Bu On, is composed of
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yellow and pink or dolomitic limestone with some chert inter-
beds and has a total thickness of about 110 metres, The lower
part is composed of about 45 metres of light grey, hard and
compact limestone which contains numerous fossils, Overlying
this band there is another band, 15 metres thick, composed of
light grey limestone without chert., At the top there is a five
metre band of marly sandstone, The Muschelkalk sinks eastward

like the Werfenian,

2. The Jurassic. The Jurassic deposts outcrop along the Jebel

scarp and are not extensively southwards. They are composed
of sandstones, gypsums and limestones, the varying lithology
being related to the conditions in which they were deposited.
Although the strata are horizontal they tend to sink eastwards
where they also change in lithology (Fig. 5). The following
divisions are found in the Jurassic:-

(a) Bu Sceba Group, At the base there are a series of
sandstones which Christie<3) called the Bu Sceba group. This
is composed of cross-bedded ved to brownish sandstones and
small pebble conglomerates with some white limestone and
considerable thicknesses of red and green clays, in part bento-
nitic, and a minor amount of gypsum, Near the base is a 5-15
‘metre thick band of brown marly limestone over which the clays
and gypsum outcrop, This group is found along the scarp
from Caf Tahscent to Neubaﬁ. Further south it can be traced
from northwest of Garian town as far as Ras el Tafhuna in the

east, It disappears west of Garian town but re-appears near
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Tadul, Phese variations in outcrop are related'to

unconformity.

(b) Bu Gheilan Limestone. The second group of the Jurassic,

formed mainly of limestones, was called by Christie(u) the Bu
Gheilan limestone. It is composed mainly of a light coloured
white to buff to light grey to light brown limestones and
dolomitic limestone. The lower 20 metres of a section at the
highway near Bu Gheilan are much fractured and re-cemented to
form a béégchia. Above this, narrow layers oﬁiéblitic lime-
stone occﬁf. At the top of the formation the carbonate rocks
are interbedded with clays

The Bu Gheilan limestone extends from Caf Tahscent to the
southeast of Bu Gheilan as far as the Ras el Tafhuna whilst it
stretches south of Tahscent to Caf Tecut. The formation thins
eastward grédually and this may be traced along the Jebel
scarp.

The existénce of breechiation and recementation in this
formation indicates that earth movements occurred during its
formation, This is also indicated by a small sharp fold
bounded by two sealed fractures in this series near Bu Gheilan,

" (c) Bir_el Ghnem Series. The upper Jurassic was called the

Bir el Ghnem series by Christie§5) It is composed of white to
~ grey gypsums with interbedded grey limestone. The series is
about 100 metres thick and appears to be intercalated between
the Bu Gheilan limestone and the Wealden Chicla formation at
Caf Tahscent,

The series is exposed between the Wadis Zaggut-Arbaa and
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Crema being thickest near Bir el Ghnem but thinning eastwards and

eventually disappearihg.

3., The Cretaceous. The Cretaceous deposits are the most extensive-

ly exposed in the Jebel. They form the surface of the plateau
and are the youngest rocks found in Garian, - There is a distinct
and immediate division between the continental Wealden deposits
of the lower Cretaceous and the limestones of the Cemomanian and
Cenomsnian - Turonian. Christie divided the latter into: the
Ain Tobi limestones, Jefren marls, Garian limestones and the Gasr
Tigrinna beds.v

(a) The Wealden: Chicla beds. The Chicla beds are composed of

sand, sandstones, red and green clays, marls, black shale beds

and some lignite. The total thickness is #ariable being 100
metres at Ain Tobi and 65 metreé at Bu Gheilan, The formation
thins eastward and is only 2 metres thick at Tadul whilst it
disappears completelg east of the Wadi Gan. It is of continental
origin and the lignite indicatés that it may have been derived from
a lacrustine swamp. Christie(6) does not explain the alterations
in the Wealden but suggests that the reason for the greater thick-
ness in the east may be related tb the outcrop of beds of Albian
‘age. This would explain the lithological variations in the

formation.,

(b) The Ain Tobj Limestones (Cenomanian), The Ain Tobi lime-

stones are compesed of limestones of varying lithology which may

be grouped into the following bands:-
(i) White to buff marly limeston of chalky appearance, It
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is commonly porous with a minor amount of argillaceous material,
This band, which is 14-20 metres thick, is interbedded with narrow

sandy gtrata.

(ii) Group similar to the above but with more argillaceous
material.

(iii) Hard massive limestone that is one of the most
conspicuous stratum in Garian, It consists of -an upper band of
"reef limestone" formed by fragments of the rudistid Ichthyosar-
colites and other organic remains, It is about 5 metres thick.

- (iv) White to buff marly limestone with rare nodules of
chert and narrow argillaceous interbeds.

The total thickness of the formation is 69 metres. Kt
- covers an extensive area from the Wadi Gheddaf on the east, and
éxtendsvover much of Orban and Guasem,

(c) The Jefren marls (Cenomanian). These horizontally

deposited strata overlie the Ain Tobi limestones with conformity
and are about 80 metres thick, Typical sections are hard to
trace because the formations are composed of soft and easily
eroded strata.(7) The main congtituents aré soft yellow marls,
clays, silts and lesser limestome and a 2 metre band of almost
pure gypsum is found in most exposures. It is widely
distributed, however, though its lithological nature means that
it cannot be separated from the Ain Tobi series. Thus, they

have been mapped as one unit (Fig, 6 ).

(d) Garian limestone, The Garian limestone is extensively

exposed and forms the upper part of the Cenomanian., It is



-15-

composed of massive white crystalline limestone which is also
dolomitic and partially cherty. The total thickness near Bu
Ayyad is 55 metres, the lower 20 metres of which are composed

of dolomitic limestone whilst the upper 27 metres are composed of
well bedded white limestone of massive structure, The Garian
limestone is of gréat importance since its hard massive structure
means that it is highly resistant to erosion, The Garian
limestone is found along the Jebel scarp east of Garian but it

is most extensively exposed between'Garian town and the great
basalt effusives of Bir el Uaar.

(e) Gasr Tigrinna formations. Owing to the accurrence of

fossils of both Cenomanian and Turonian age in these strata,
Chiesa(8) has assigned them to the Cenomanian-Turonian, It is
composed mainly of soft marls with lesser limestones, red and
yellow limestone bands and some clays. The total thickness of
the formation is 87 metres. There is a lower band composed of
38 metres of marl, clay and red or yellow limestone. Above this,
there is found a porous white chalky limestone interbedded in
places with a few narrow layers of soft marl and clay,

The Gasr Tigrinna formations extend from the vicinity of
Tigrinna village southwards to the Wadi Gan (see Fig. L ). The
formations underlie the fertile soils of Asabaa and Tigrinna,

u; Volcanic rocks. Volcanic rocks are found in many parts of

the Jebel Garian but the main exposures are concentrated in the
southwest towards the Tarhuna and Mizda borders. They occur as

dykes, larger intrusions and e£fusions, Christie divided the
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volcanic rocks into three groups, intrgsive phonolite, intrusive
basalt and extrusive basalt,

(a) Intrusive phonolite., The phonolite is much more acidic

than the basalt being less dense and lighter in colour. It has
the appearance of either}andesite or trachyte, These rocks are
commonly sheared and foliated parallel to the walls of the

intrusion indicating that they were deposited as a viscous mass,

(b) Intrusive basalt. These rocks are very basic with gbundant

olivipe and small crystals of pyroxene and laths of plagioclase

feldspar.

(¢) Extrusive basalt. The extrusive basalt rocks are very

thick and are poorly exposed. They thin rapidly outwards so
that the edges of the main basalt masses are only 5-10 megres
thick, As the basalt occurs at a much lower level in the Wadis
Gheddaf and Gan than in the main masses, it is assumed that the
basalt flowed'down these wadis, Therefore, fhey must post-date
these féatures, and be very young geologically speaking. The
fact that they rest on a crust or hardpan in the wadi bed indi-
cates that they may be of late Pliocene or Quaternary age. Some,
however, may be older,

6. Structure. Little is known of the Triassic rocks but the bheds
appear to be fairly uniform in composition and thickness. The
Jurassic and Cretaceous rocks show lateral variation in composi-
tion and thickness and in general thin to the east and thicken to
the west. On top of these, the Cenomanian and Turonian formations

(9)

appear to.be of constant character and thickness, and have
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been horizontally deposited,.

Two types of volcanic rocks are found: a large mass of basalt
in the southeast and a series of phonolitic intrusions that
appear to be roughly aligned in a northwesterly direction, It
is possible that the two types of volcanic rocks may be geneti-
cally related,

Several dome-like structures were noted in the area, There
is one just north of Garian and another two in the Wadi Gan, It
is possible that these are related to the injection of unexposed
igneous bodies.

Certain other broad structural features probably exist but
further exploration is necessary to prove them, Thus, the Garian
limestone descends from elevations high in the Jebel to the level
of the Jefara at el Ghedes, This appears to be related to a
major northwestward tréend in flexure or fault evident near the
boundary of the map area (Fig. R ).

Several small faults may be traced, the largest of these
trends northwestward near the two small domes just east of the
Wadi Gan., The maximum apparent displacement along this fault
is over‘200 metres near the more southeasterly small dome.(lo)

Summary and Conclusions.

The Jebel Garian is formed by a tﬁick series of strata
dating from the middle Triassic to the upper Cretaceous, The
lithological variation is expressed in the alternating series of
sandstones, limestones, marls, clays, silts and sapd. The

Cenomanian beds are the most prominent and are horizontally
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deposited, the whole overlying the Wealden and Jurassic with
uncomformity.

The structure is relatively simple but has been éltered by
northwest~southeast faulting and by volcahiC'infusions and
effusions.
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CHAPTER II
CLIMATE

The Jebel Garian has climatic conditions not unlike those of
the rest of northérn Tripolitania. The only real differences
ére due to its central‘position in the Tripolitania escarpment
and its altitude. The Jebel Garian is much higher than the
neighbouring massifs of the’Jebels Nefusa and Tarhunaj; the
highest elevation in Garian is 872 m. above sea level compared
with 713 m. at Yefren and 430 m. in Tarhuna. Position, orient-
ation and height bring modifications to steppe conditions and
make the Jebel a climatically favoured zone in which Mediterr-
.anean characteristics reassert themselves. |

In fact, the Jebel has a climate intermediate between those
of the steppe and méritime. Fig. 7 shows the climatic zones
which were adopted by Fantoli in 1952.(1)

Mean maximum temperétures are lower than the steppe because
of the height; on the other hand mean minimum temperatures of
50C are experienced in the higher parts of the Jebel. The
annual trend of humidity comes between thosé of the msritime and
steppe. However variations in the humidity when the wind shifts
~between the two most typical winds N.W. and S.E. are much less
than on the maritime.

The annual precipitation is generally lower than on the

maritime but rises to more than 300 mms. in restricted areas

in the Jebel with a marked decline towards the Tunisian border
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as the distance from the sea increases and the orientation
changes. Fig. 8 shows the distribution of rainfall in
Tripolitania and Tunisia.

Mich of the western part of the Jebel and the area succeed-
ing the steppe and southern zone of Garisn are semi-desert
(Fig. 14) . Maximum temperatures in summer are lower than the
steppe because of the increased altitude. On the other hand,
there is intensive heae/during the night in summer by the drop
in the temperatures below zero. Relative humidity is usually
low though variable, depending on the change of winds which are
erevalently north-east. Beyond the remote southern zone of the
Jebel the climate becomes definitely semi-desert and Saharan.

The Jebel Garian is influenced by both maritime and Saharan
climatic regimes. The former appears in the upper regions of
the Jebel and the latter is represented in the lower parts of
the mountain.(Z) Furthermore, between the two types of climate,
another type is found in the intermediate zones of the Jebel.

In other words, altitude generally modifies the climatic factors
which prevail throughout Tripolitania, namely the Mediterranean
and .desert climates. The existence of two more or less hostile
influences necessarily leads to a permanently unstable situation
which is reflected in the climatic characteristics of the country.
The latter are the result of considerable and frequent variations
rather than the expression of a relatively stabilised environment.

Consequently, the usual terminology is not sufficient to describe
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the situation with the accuracy and completeness required to give.
an adequate estimate of the effects of this instability,
particularly in the realm of biology where it finds fullest

and most obvious expression. '

A short examination must suffice to show the major meteoro-
logical elements affecting the climate in the Jebel. Maritime
influences from the north-west are confined mainly to the winter
months when the southwards migration of the main world atmospheric
belts takes place. The Saharan itself is governed by the(Ebrse
Tatitude high, a dominion which spreads to include virtuslly the \
whole Mediterranesn littoral in summer. Intersition between
the western maritime influences of the Mediterranean and the
Sgharan high pressure system is the fundamental factor behind
the climate conditions experienced throughout Tripolitania.

In winter (October-March) the Mediterranean regions are an
ares: of low pressure between the semi-permanent Azores anti-
cyclone and the continental pressure of Eastern Europe and Asié?)
Air is drawn into the region from widely separate areas. Polar
air from Europe and the North Atlantic and Tropical air from the
Sahara. Temperature contrasts are marked between the Tropical
and Polar air masses and fronts often exist in the western
Mediterranean and subéequently move eastwards. However northern
Tripolitania in general and the Jebel Garian in particular lie to
the south of the main tracks of these depressioms, ~ .

and sre consequently affected mainly by rainfall which is
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somewhat unreliable in distribution and amount. Between,
unsettled conditions assoclated with the various spells of fine
weather are common.

. In summer (April-September) the circulation of air masses
is less active, for the region lies on the eastern border of the
semi-permanent Azores anticyclone. The mean pressure over
central Asia is low at this season and north or north-west winds
are prevalent over the Mediterranean. But the contrasts between
the Polar and Tropical air masses are far less. than in winter.
Settled conditions and constant wind directions are usual.
However when the relatively high pressure over Cyrenaica is
intensified by southerly winds, temperatures result in the
exposed and low lying areas of northern Tripolitania.

Auturn and Spring are brief periods of traﬁsition when
weather conditions of either summer or'winter'may occur.

These weather conditions which recur in a similar pattern
each year are responsible for the outstanding seasonal features
of the Mediterranean type of climate; mild moist winters and
hot dry summers with a relatively uniform annual temperature
sequence. In the whole of the Jebel this seasonal rhythm applies
only in a very general way since:-

(a) The pesition of the Jebel in the southern Mediterranean and
its extension southwards mean that it is marginal to the
cyclonic activity.

(b) The situstion of the region in the lee of Tunisia and the
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high Atlas shelters much of the area except for the coastal
fringe and the seaward facing edge of the Jebel from the main

bearing north-westerly winds.

(¢) Tropical air has relatively free access from the Sahara to the

coast. Summer temperatures tend to be zccentuated and the
period of summer drought is normally extended from April to
September in contrast to areas in the northern Mediterranean
where the summer drought period is usually not more than

three months.

RAINFALL

Most of the rainfall of the Jebel occurs in autum, winter
and spring, and accompanies the depressions crossing the region
from the Mediterranean.

Garian meteorological station kept continuous records
for 26 years and the average yearly precipitation was 326 mm.(h)
The average is high compared with Yefren and Tarhuna where the.
mean annual rainfall is 260 mm. and 263 mm. respectively.
The reason is the height of the Jebel Garian. Fig. 9
shows the distribution of rainfall zones of Tripolitania
and it seems that obviously the Jebel Garian is the only region
which catches more rainfall after Tripoli City and maritime
zone.

The snnual number of rainy days in Garian ranges from 40

and 50 and rainfall is heaviest in December, January and

February.
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Mean Monthly Rainfall, CGari (JEJ!-JEEé)(5)

g F M A M J 3 A § 0 N DYear job

7.1 51.5 39.9 16.0 12.7 2.1 0.5 0.7 11l.4t 23.8 39.8 .0 326 32

This table illustrates that rainfall is mainly concentrated
during winter and that there is more in the autumn months than in
the spring. During the summer, rainfall is slight but summer in
Iibya is characterised by aridity. (Fig. 10)

Garian station started recording rainfall in 1914, but they
‘ceased in 1915 until 1923. From 1924 to .the present day there
have been continuous ;ecordings except in the wér years of 1941
and 1942. Table 1(1)shows the records for peecipitation from
192% to 194%9. In addition, there are another three meteoro-
logical stations; Tigrinna (1934-49), Bu Maad (1934-42), Asabaz
(l9hl-h9)(6) Those stations are situated in the agricultural
zone of the Jebel, and they indiéate considerable annual oscill-
ations in total rainfall as well as the periodicity of droughts
due to climate conditions explained above. There is in fact
very slight difference in precipitation between Garian and the
other stations. This may be due to the fact that Tigrinna,

Bu Mgad and Asabaa have not started recording at the same date
and they have different recording periods. Thds the Garian
Station will be taken as an example and guide for distribution

and frequency of rainfall in the Jebel Garian owing to the fact

(1) See Appendix I.



that this station started recording earlier than the other

stationse.

Monthly Periodicity

In terms of meah monthly rainfall the regime is seen to
consist of a rapid increase in September: to maximum in December,
January and February, when there is gradual decline until May.
June, July and August are virtually rainless. This rainfall

régime differs from those of stations north and south of Garian

as the following data indicatess-

Distribution of winter rainfall in
"Percentages in Garian and other towns

Oct.-Nov. Dec.-dan. Feb.-March
Tripoli 20 50 20
Azizia 22 50 28

Beni Ulid 2844 © 35.4 36.2

| It is obvious that the greatest concentration occurs in mid-
winter and that autumn and early winter rains are usually less
than those of late winter and early spring. However, it will
also be seen that Garian experiences a more even distribution
then the two stations or the Jefara, but a less even one than
Beni Ulid or the Ghibla.
Mean anmual reinfall (Fig. 10 and Appendix I, table 1).

Garian's mean annual rainfall of %26 mms. (32 years) is a.
.composition of figures ranging between 547 mms. in 1938 and

151.8 mms. in 1947 and amual precipitations show wide deviations

from the'mean.



- 9V
- v
- 2b
- Ov
- 8¢
- 9F
FVE
- €
- O
- 8¢
- 9¢C
vZ61

SHA @
|
ﬁOO_

i
- 002
’ | | | | - 00€
- OOt
- 00S
- 009
- 00L

é

TIVANIVY  IVANNY  3OVHIAV Tl
, SWW




-27-

A good year is often succeeded by a poor year. The extremes
are falls of 150-250 mms. which can be disastrous to crops.
Drought may, however, be local and affect only one small areae.
Every year there is localised drought; generglised drought is
more periodic.

Rain-days.

The same characteristic regime is apparent in the monthly
distribution of rainy days. Although the term rainy day is a
useful analytical concept, its quantitativerimplications are
rather uncertain since the amount of rain falling in that period
'is extremely variable. A rain-day is of course defined as

(7)

which the minimum rainfall recorded is 0.01 mms. The rain-

fall records for the 32 year period have been examined for the
frequency of rain-days yielding certain critical amounts of rain.
It is apparent that the monthly frequency of rain-days follows
closely the pattern of rainfall with the largest numbers of rain-
days in the three winter months of December, January and February

and less in late winter and early spring than in autumn and early

winter.
Frequency of rain-d in_ mon eriods.
Dec.-Feb. Mar.-lgy June-Aug. Sept.-Noy.
47.7 4.1 2.9 25.7

The average frequency of rain-days in a 26 year period is Ly s

. but in a good year 80 (1938) days are rainy, whilst in a bad year
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(Fig. 12).
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(2) During the 26 years recorded in Garian Station the only year
éverage rainfall with more or less was 1939. This year had an
average of 335 mms. with a maximum in January.
(3) The only exceptionally wet year recorded was in 1938 when
December, January, February and March were wet months.

The main rainfall of the Jebel is convectional precipitation
resulting from air currents rising in turbulent air masses, the
turbulence being caused by heating or by thé contact of air masses

of different temperatures. The overheating of land and resultant

~ instability is especially a feature of the early months of the

1.

rainy season and more particularly in Octbber whilst the contrast-
ing ﬁemperatures of different air masses is closely assoclated
with the bassage of depression over the Jebel Garian. These

(8)

follow three @ain trackss-

Depressions which pass tb the north of the Egstern Mediterranean

These depressions mainly form in the Western Mediterranean or
over North-West Africa. They may originate as lee depressions
when a northerly current of}cold air reaches the Alps or may
appear as "wave depressions' on an eaét-west front over north-

west Africa: or the south-west Mediterranean. In either case the

warm front, if it exists, does not affect the air route over the

escarpment. The cold front can usually be traced south to the

North African coast and may cause showers on the Jebel Garian.

Otherwise fine weather continues over the Jebel during the passage
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of depressions on this track, which is common at all seasons, and
is followed almost exclusively in summer by such depressions as
approach the region.

(2) Depressiong which move east to the resion of Cyprus.

These depressions form in the same way as those whieh pass to

the north. They most frequently follow this track through the
Eastern Mediterraneasn in winter and spring, in which seasons it

is the predominant track for depressions in the region. At other
seasons depressions passing to the north are more common.

The warm fronts of these depressions, if they exist, rarely
affect the air route; only about once or twice a year are thick
warm-front cloud masses encountered. The cold fronts, however,
moving south and east affect the whole Jebel Garian in particular
and Tripolitania in general. They usually cause showers or short
periods of rain. It is rare for solid cloud masses to extend
above 15,000 ft. either in connection with fronts or convection
in polar masses. The rainfall and extent of cloud masses assoc-
‘iated with these depressidns decrease with remarkable rapidityfs

one passes inland.

(3) Khamgsin or Ghibli depressions. These depressions form over.

the desert of North Africa as wave depressions on fronts separat-
ing air mgsses which have been over Africa for some time and have
been'conéiderably warmed, from polar air which has recently
‘erossed the Mediterranean and is much cooler. As the warm air

mass is very dry the cloud associated with these depressions



-3]-
is not extensive. The warm front, if it can be traced, is
diffuse, but the cold front is usually clearly defined.

The depressions which affect the Jebel often form south of
the Gulf of Sidra, but they may form much further west, indeed
the origin of some of the depreséions, which are of importance
over Tripoli, can be traced back to the passage of a cold front
over the Atlas Mountains. Depressions forming well to the west
ffequently turn north over Tunisia and pass: on over Italy and the
Adriatic. Ghibli depressions which first appear over Libya
usually move eastwards; sometimes they cross the Libyan coast
and move out over the Mediterranean. They are preceded by strong
southerly winds ﬁhich cause widespread sandstorms as well as high
temperaturese. The passage of the cold front is marked by a
rapidlchange of wind to north-westerly. In some cases the north-
west wind is sufficiently strong to maintain rising sand for a
while. Once the cold front has passed the increase in relative
humidity of the north-westerly air streém causes the formation of
the cumulus or curmulonimbus clouds and showers may occur on the
Jebel. The cloud is seldom low enough to be a hazard to flying.
Subsidence in the cooler air is fairly rapid and broken strato-
cumulus cloud is common in the morning immediately following the
passage of a cold front of this type.

Althéugh the convectional element is largely responsible for
the ralnfall, it seems clear that the effects of the Jebel rising

suddenly from the plainls at some distancecfrom the coastal zone
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of Tripolitania, to heights of ',8§0m. 1s significant only in
the sense that the resultant lifting of the air mass may occasion-
ally triggér off precipitation in already unstable air. In summer
the excessive heating of the air immediately above a light colour-
‘ed surface will encourage instability and the development of
incipient thunderstorms.

However, it is difficult to assign precise limits to what
should be considered as storm rainfall, and therefore statistical
analysis is difficult. We know that the intensity of rainfall
increases inland from the coast and that 20 mms. falling within a
o4 hour period causes significant damage. Given the convectional
nature of the rainfall, it is unlikely that a daily reading of
40 mms. results from anything than storm phenomena.

.The data for rainfall intensity is scanty and one can only
repeat the observations made by‘Fantoli 9. In Azizia in
1078 observations between 1919-49, rainfall over 20 mms. constit-
uted only 5% of the total and rainfall over 40 mms. only 0.7%.

On the.othei hand in the Jebel Garisn falls of 20 mms. comprised
21% of the total and rainfall over 40 mms. formed 70%. of the total
obéervation taken between the years 1924-L49.

The two major centres in northern Tripolitania for storm
rainfall appear to be Tripoli and the environs of Garian separ-
ated by an area of 1less intgnsive rainfall on the Jefara. In
terms of rain-days relative to total rainfsll the greatest intens-

ity 'of rainfall would asppear to be in the Jebel.
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The effects of such storms are difficult to assess over a
large area. They are generally responsible for filling field
cisterns, whilst the rapid surface flow of the wadis clears the
soil of debris accumﬁlated in the wadis so that they function to
better effect later in the year, but these benefits are extremely
local and great difficulties are often experienced in the lower
parts of the wadis where much of the mud, stones and rubble
accumulstes. The intense rainfall means that the calcareous
elements and the soil nutrient are washed down the soil profile.
In restricted places of the flood waters bring about a redistrib-
ution of soil resources so that the lowlands benefit from a renew-
ed soil cover; but the uplands obviously suffer from soil erosion
(Plate 1).

When the rains fall heavily damage can be caused in several
ways; damage to the crops by direct impact, damage by underground
seepage which affects deep rooted plants, and damage by run-off
which affeets dams, walls and roads. '

However, there is much varistion of precipitation from place
to place. This may be due to the fact that the frequency of
heavy storms is higher in some zones than in others. In general,
most storms come.from the north-west, and much are convectional

but the sudden uplift of the Jebel front is sufficient to increase
the precipitation from a cloud and to stimulate rainfall in one

that is becoming stable.
Digtribution of dry and wet years.

In wet years, the isdhyets move southwards so that the
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Ghib;a has a much higher rainfall than normal. In drought years
(1947-48), the isohyets move northwards so that Garian can have a
rainfall of less than 200 mms. which will mean that there will
prqbably be no ceregl harvest and only a smali olive crop.

In 1947-48, the 200 mms. isohyets in Tunisia moved northward
to affect the best farming areas and major zones of olive cult-
ivation. In this same year, Garian had no cereal crop whilst the
eaétern Jefara had only a fair crop.i The result was expressed in
massive imports of wheat and barley from abroad.

From Table (1) 'it can be seen that a dry year appears to occur
every 4-5 years. Phere is insufficient data fully to illustrate
this recurrence thfough the use of "running means'™ but some idea
of the fluctuation is provided by the table.

Other Forms of Precipitation. |

Snow is very uncommon but has occurred, as in February 1949,
when one metre fell in three days and covered most of the Jebel.
It is indicative of the low winter temperatures which can occur in
the mountains.

Hail occurs more frequently and is usually of small size doing
little damage. Occasionally, there are falls of hail stones of
considerable size as in 1959 when they killed animals and
destroyed agriculture produce.

Dew. The contribution of dew to the total moisture is frequently

"overlooked in arid regions such as the Jebel. Although dew is

(1) See Appendix I
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not easily measurable over the dry season, it is not unappreciable
and probably contributes a significant quota to the available
moisture for crops and vegetation.
HUMIDITY

The Jebel has low average humidity (Fig. 13) compared with
Tripoli, Yefren, Tarhuna, Beni Ulid, Azizia and Mizda. The annual
mean is Y¥3%. In the winter months, the average mean is less than
56% o This low humidity is due to the fact that during this period
of the year the Jebel is influenced by dry westerly winds blowing
from the arid south éf Libya.

Mean Relative Humidity (Garian Station).

J P M A M J J A S O N D Year Period

57 S 48 LO 36 28 30 31 39 43 53 58 43 27

Summer conditions present rather a different situation for the
mean average is then 30%, lower than the other places mentioned
above. For example, Tripoli has an average as high as 66% for
the summer months, and even Mizda has an average of about 32% in
spite of the fact that it lies to the south of the Jebel. This
low relative humidity of the Jebel is due to.the remoteness of the
region from the sea and the high altitude of the area compared with
the other places in Tripolitania. Thus the Jebel as a whole is
favourable for growing olive, tobacco and some other fruit trees

which require little humidity.
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FIG.13. MEAN RELATIVE HUMIDITY :
GARIAN (27 YEARS)
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EVAPORATION

The meteorological factor of evaporation together with the
more hydrological considerations of run off percolation and sub-
surface drainage and soil moisture conditions, enter into the whole
problem of water availability for crop requirements (potential
evapotranspiration), Unfortunately measurements of evaporation
are totally lacking and the meteorological data is insufficiently
detailed to allow the computation from empirical formula such as
those of Thornthwaite of the rates of evaporation and the avail-
ability of moisture, but it is necessary to make brief observations
on evaporation and evapo-transpiration.

Water is lost to the atmosphere in two ways; direct evapor-
ation from water surfaces, e.g. pools in the Gattis land after
rains, irrigation storage tanks (in specific areas of the Jebel),
canals; and evapo-transpiration from the plant cover. Whenever
the moisture is available, rates of evapo-transpiration are high
especially in the late spring when water in the soil is at field
fcapacitj and temperatures are increasing. Work on potential
evapo-transpiration has been carried out in several parts of the
world but the nearest and perhaps the most relevant to this study,
is that of Mitchell (10)(who has taken measurements at Hal Far in

Malta which is situated only 200 miles north of Tripoli and
conditions are only little more humid and cooler than those on

the Jebel). Furthermore Mitchell claims a slight over-reading

for his station.  His figure, which can be considered minimal



when applied to Garian.

P i Eyapo-t iration F Malta) and rainfall
Garian Station.
Month Potential evapo-transpiration Ba;nfal
Hal Far Ggrign Stggign.
September 172.7 11.4
October 121.9 : 23.8
November - 137.2 39.5
December 78.7 54,0
January 63.5 4.1
February 76.2 51.5
March 83.8 39.9
April Lo 99.1 16.0
May 160.0 12.7
IJune | 165.1 2.1
| July 177.8 0.5
August : 210.8 0.7
Year 1,5%6.9 326.2

The relationship between these two sets of figures shows that
in two months only, the monthly rainfall amounts at Garian Station
exceed potential evapo-transpiration. A moisture surplus is
built up in the soil during these months, but for most of the
remainder of the year there is moisture deficit.(11) -

It is evident that summer crops particularly in Rabts and Km@shat

will need frequent and copious irrigations, and that winter crops

should be given some form of supplementary watering.
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RAINFALL ZONES

fall
into
1.
2.
1.

2.

TEMP

Following Fantoli's climatic divisions based on annual rain-
of Tripolitania (Fig.9). The Jebel Garian may be divided
two sub-regions:-
Garian region has rainfall zone between 200-350 mms.
Ghibla region has annual rainfall between 100-200 mms.
The Garian region is large and extends westwards as far as
Yefren and Jizdo, whilst its extension eastwards is as far as
Misurata and Homs. This zone of the Jebel has certain geo-
morphological features which appear in existence of plateau
lands of Guasem, Asabaa and Orban. Those uplands of the
Jebel, owing to their height, can éatch.more rainfall than
the Ghibla.
The Ghibla region occupies the largest proportion of the
Jebel and involves the whole southern part. This gzone is
regarded as semi-desert particularly in the deep south of the
Ghibla.

TURES

The thermal conditions at the Jebel Garian are not greatly

dissimilar to the conditions which influence the coastal zone of

Tripolitania. The only differences are caused by altitude of the

12
mountain and its remoteness from the seé. ) Both regions are

affected by high temperatures during summer and low temperatures

during winter. At the coast the temperatures are moderated by the

cooling influence of the Mediterranean during the day and in summer



. =39~

by the relative warmth of the sea in winter and the night. The
Jebel, on the other hand, is affected by the arid condlflons which
sre dominant in the southern parts of Tripolitania. The average
annual temperature in the Jebel Garian is lower than elsewhere in
northern Tripolitania. For example, the mean annual maximum at
Tripoli is 24.3°C whilst atrGarian it is 23.1°C. At Azizia the
mesn is 28.3°C and at Yefren, Tarhuna, Beni Ulid and Mizda the
mean maxima are higher than at Garian. At the same time, the
mean annual minimum at Tripoli is 14.89C, at Garian it is 12.9°C.
This minimum is at Garian lower than the other towns mentioned
above.{&ig. j

The thermal conditions of the Jebel differ from north to
south. In the north;'they are lower than in the south, whilst
the former is affected to some extent by Mediterranean influences,
the latter is affected more by continental conditions. This
slight difference between the northern and the southern areas
affects economic activity. The northern zones are more suitable
for sedentary agriculture, whilst the southern zones are more
favourable for shifting cultivation and pastoralism.

The monthly averages of temperatures for Garian town can
be taken as an example for the northern zones of the Jebel for

1
the pericd 192h-1956.( 3
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Month Maximum Minimum General Extreme Extreme
meanOC. mean °C. average °C. Maximam®C. MinimumOC.
January 11.8 4.8 8.3 | 4.6 - 4.8
February 13.9 6.1 10.0 4.1 - 3.4
March 17.7 7.8 12.7 33.7 - 0.2
April 22.7 11.3 17.0 38.1 2.4
May ~ 26.8 1.6 20.7 42,0 6.1
June 31.0 18.4 26.5 42,2 9.3
July 32.6 20 .1 26.8 4.8 12.1
August 32.8 20.7 oy, 1 4,0 9.8
September 29.9 18.3 20.4 41.2 11.0
Octbber 25.4 15.4% 15.3 42,1 6.8
November  19.2 11.3 9.9 32.0 2.0
December 13.6 6.1 18.0 25.0 - 2.4

These figures show that the temperature conditions in the
Jebel are characterised by great variation between summer and
winter. The mean maximum of the hottest month (August) reached
32,8°C., whilst the mean mamimum of the coldest month (January) is
only ¥.89C. Mean maximum temperatures increase from February to
August and decline from September to January, (Fig. 14). The
rapid rise in temperatures during spring is equalled by the rapid
decline of temperatures in autum.

The effect of the hot Ghibli wind is to raise the maximum
temperatures during spring and summer and sometimes even in

January and February. On the other hand, the extreme minimum

femperature occurs in Mgrch 0.2°C. Throughout December,
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January, February and March, nbcturnal frosts are very common.

The cloud cover, however, modifies both day and night temper-
stures in the winter months by limiting insolation during the day
and preventing excessive radiation during the night.

With regard to the extensive zone of the Jebel, there is no
meteorological station, but the thermal conditions must be
similar to those of Beni Ulid (to the south-east of ‘the Jebel).

It can be taken as an example for the southern zones of the Jebel

for a period of 20 years.

Month Mean =~ Mean General Extreme  Extreme,
MaximumOC. Minimum®C. Mean®C. Maximum°C. Minimum C.

January 17.2 5.8 11.5 31.0 - 1.0
February 19.0 7.0 13.0 35.2 0.0
March 22.5 8.9 15.7 39.1 1.2
Epril 274 11.9 19.7  45.8 3.1
May 31.5 4.7 23.1 L84 7.2
June 36.1 19.0 27.6 56.8 10.3
July 37.7 21.0 294 50.6 10.0
August 36.9 21.0 29.0 49.5 13.1
September  3%.0 19.7 26.8 46.1 10.3
October 29.0 | 16.6 ‘ 22.8 40.5 6.5 -
November  23.7 11.5 17.6 33.7 3.1
December 18.6 6.9 12.8 34.7 0.0

Figures show that the maximum temperatures of July is 37.7°C.

while the mean maximum of January 1is only 17.2°C. The mean
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ninimum of July is 21.0°C. and the mean minimum of January is
5,8°C. There is also a great difference between day and night
mean maximum and minimum temperatures.

Comparing these figures with Garian Station's figures, 1t
seems clear that there is 5.00C. difference‘between the north and
south of the Jebel in the mean maximum for the hottest month, and
a similar_difference in the mean minimum temperatures of this
month.

Generally speaking, the less marked variations of temperat-
ures in the}norfh have an immediate impsct upon the sedentary

eultivators of the Jebel. Moreover, heavy dew following cloud-
less nights has a certain beneficial effect in adding slightly to
soil and plant moisture. On the other hand, high day temperat-
ures and low night temperatures can cause egtensive damage to

—_——

maturing wheat and barley especially atithe beginning of summur.,
|

Moreover, the extreme diurnal variations in temperature

during the pollinating phase in the Berber and Arab gardenslcan
cause serious loss in the quantity and quality of trée fruits
and especially tobacco which is regarded ss a very sensitive
plant. ~Sometimes frosts cause loss of young trees particularly
in March. Nevertheless, some fruit trees such as the date palms
are well adapted to low temperatures. |

The relative frequency or absence of low temperatures and
associated ground frost is of grest importance in the spring

monthé. Olives, almonds and tobacco are exceedingly wvulnerable
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to frost even if they last for only a short period and are local-
ised to hollow and shallow depressions. So far, there are no
figures available to show the frequency of frosts on the Jebel,
although they occur throughout the region. The highest incidence
of frosts according to farmers fzlls in January, although frosts
have been recorded as late as May in the Jebel. In specific
areas of Garian such as in Wadi el Nakhle, Slahat, Wadi el Arbal
and the oases of both Rabts, frosts are less frequent than
the high lands.
INDEX OF ARIDITY

Rainfall figures alone are not an adequate guide to the arid-
ity of an arez, particularly one of marginal dryland agriculture.
It is essential to correlate rainfall with other climatic date;'\
In Tripolitania, this must be limited to temperature since data
on evapofation dew etc., is absent. Of the formuia available,
it was found that the most applicable were those of De Martonne,
Emberger and Koppen. Those of Emberger and De Martonne give
almost identical results. De Martonne's formula, which divides
the precipitation in millimetres by the temperature'in degrees
centigrade plus 10, is one of the esrliest attempts to establish

an index of aridity. De Martonne classed the resultant indices

1)

into three groups:-
Over 20 - Exric, drainage to the sea.
10-20 - Endoric, drainage to inland basins.

Under 10 - Areic, no surface flow.
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The Jebel Garian falls into the second classification, since
it has 12 2, The index of 10 is approximately the boundary
between steppe and desert, |

Yearly indices oanridity are however misleading because of
the marked seasonal nature of the rainfall, Monthly indices can ‘
easily be worked out from the formula %%%O’ where P = monthly
rainfall in millimetres and t = monthly temperature in degrees
centigrade.

Monthly indices of aridity for Garian Station,

Sept, Oct, Nov. Dec, Jan, Feb, Mar. Apr. May June July Aug.

4.6 9.9 19.2 31,9 51.2 33.0 24.8 8,0 5.7 0,6 0.2 0.3

All the six months April to September have an index below 8
and June, July and August are below 1, There is likely to be
wadi flow in any of the months from October to March.

Semi-annual or winter indices of aridity in Tripolitania.

Coast Jefara
Tripoli 26,8 Castel Benito 20,9
Castel Verdi 22,8 Azizia 1h,3
Zuara Marina 15.9 Bir el Ghen 7.8
Zaira 19.2
Homs - 17.2
Zliten Marina 15,8
Misurata 17.4h

Sirte _ 11.5
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Jebel Ghibla

Jiado ..l7.3 : Mizda 3.6
Yefren 20.9 Beni Ulid 3.5
Garian 25.6

Tarhuna 19.0

It is clear from the winter indices of Tripolitania that
fu;tivation must be restricted to the winter months unless the
aréa is irrigated when in any case evaporation rates might be
too high for efficiency. The winter index of aridity at Garian
is 25.4 which is clearly in the exoric class, The value of the
winter index is that it may be compared with general index
curves throughout the world. Thus, the index éurve-for 10
seems to define the zones of dr&land cereal cultivation whilst
the boundary for oilve cultivation falls between 10 and 15. The
general boundary for dryland agriculture is about 20, It is
clear that during the winter months Garian is suitable for
dryland agriculture partiéularly of the olive and cereals,

Given the high summer aridity, the crops must always be the
hardier specimens adapted to Mediterranean droughts.
WINDS |

. As a whole the north-west winds tend to be of greater frequ-
ency in spring than in winter and tend also to be of greater
veiocity. Throughout the summer, north-west winds are dominant
aithough they are lesé strong-in spring, In autumn again, the

north-westerlies are important, Southerly winds are prominent
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in autumn when they are stronger than at the other seasons.,
(Unfortunately, there is no available data for frequency of wind
reading at Garian Station.)

The Ghibli (the direction from which the wind blows supplies
its name in Arebic) is a manifestation of the variability of
climatic conditions in the Jebel. - It forms a hot dry current
of Tropical air moving from the south and south-west to the north
across the Jebel, Normally, it moves north over the east side
of a depression over the Mediterranean or north-west Africa.(ls)
During the spring months the Ghibli is associated with low
pressure systems from the Atlantic which are moving more or less
parallel to the North African coast. In late spring and summer
it is believed likely that Ghibli -are the result of cyclonic
}conditions which have developed over thé western Sahara. However
the size of the area affected depends largely on the synoptic
situation which is modified by the local factors of relief, aspect
and position, but whether a deep depression in the northern parts
of the Mediterranean or a minor one over Tunisia, Algeria and
Morocco, almost the whole of this zone comes entirely under its
influence,

The Ghibli is responsible for a sharp reduction in atmos-
pheric humidity with a rapid increase in temperature., It may
raise temperatures to a maximum of 5000 and reduce relative humid-
ity tb 0-10%, Its dryness causes an increased transpiration from

plants and immediate evaporation from the soil. Moreover, the
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Ghibli also leads to the diffusion of the eye disease Trachoma
which is considered the most widespread disease among the popula-
tion of the Jebel.

When the Ghiblis are strong, they move the dunes and heat is
normally accompsnied by sand which disturbs the vegetation cover.
They cause also misuse of the soil for example by grubbing of
plants for fuel or by overgpazing. The effects of this mis-
management of the soil éan be seen in the more cultivated areas
"of the Jebel.

On the other hand, the Ghibli is essential for the maturing
of the date harvest in the late summer by hastening its ripening,
If the Ghibli fail to blow in the autumn, there is the hazard that
the date crop may not mature, and both quality and quantity of the
harvest may be reduced. It is most frequent in the early and
late summer (periods of critical rainfall) and may arrive in
November and early spring. The duration of the -Ghibli is normally
no longer than three days but it may blow up to five and rare cases
to eleven days. During the Ghib%i, outside activity is impossible
and all agricultural work stops until the wind ceases. Both
Berber and Arab gardens are endangered by the bad effects of this
wind which sometimes cause the death of plants especially tobacco
and végetables. In general, the Ghibli is modified in the Jebel
by local variations in relief and exposure.

CLOUDS |

The region is generally cloudless because of the effect of the
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arid air descending from the Sahara desert. Gariasn meteorolog-
ical Station reveals thet there is some cloud from November to
April, while from June to Séptember tﬁe sky is almost cloudless.
Unfortunately, there is no availsble data shdwing the mean total
amount. In winter time fog may be noted some mornings, when
conditions are cslm in the lower air layer above the ground
surface, but it 1lifts when the sun rises to the sky.
VISIBILITY can be described as excellent in the Jebel because the
average humidity is low and temperature is high. The Ghibli
wind sometimes spoils visibility as it produces fine dust and
ssnd material which make the visibility difficult.
PRINCIPAL EFFECTS OF CLIMATE ON LIFE AND LANDFORVS.

One of the most significant climatic problems is that
during the six months of ‘summer aridity the amount of moisture
~in fhe soil is negiigible, This means that dry land agriculture
myst. be restricted to crops which can resist the fierce drought
conditions or to winter crops. This means that fruit trees,
for instance, must be considered as marginal crops in the Jebel.
The intense but highly variable nature of the rainfall results.
in, on one hand, uncertainty of yield and on the other in
destruction of the soil material and occasionally crops. All
these factors add up to insecurity particular in sedentary
agricultuye. The same factors also tend to encourage nomadism
and pastoralism which aim to counteract the unreliable climate
by mobility.

Rainfall also profoundly influences landforms principally
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through the agencies of fluvial erosion. Sheet, erosion,
rilling and gully are characteristic whilst the wadl spate tears
from the land its soil material and deposits alluviums and
coarse gravels in the lower sections of its often narrow deeply
scoured wadi course. This results above all from the highly
intense nature of rainfall. The indigenous cultivators seek
to restrain the power of the spate by the construction of earth
terraces énd dams, which together with the small excavations
sround the feet of trees also serve to direct to the crops its
aqueous life blocd.
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CHAPTER III
RELIEF

The Jebel and the Jefara are the two important morphologi-
cal units of Northern Tripolitania. In the Cretaceous, Northern
Tripolitania was dominated by one huge dome-shaped anticline
that stretched from Tabarka to Homs and from the coast to the

:Ha@ada el Hamra.(l) The northern limb of the anticline was down-
faulted in the post-Cretaceous, the line of faulting lying about
3-5 kilometres north of the present Jebel scarp. The downfaulted
zone - the Jefara - was later govered by marine and continental
deposits so that today it is a vast sandy and almost featureless
plain. Normal regressive erosion has been responsible for the
retreat south of the Jebel scarp, which abruptly terminates the
Jebel plateau.

Tipparini 23tates that the axis of the anticline lay north-
west - southeast between Tabarka and Garian - Azizia in Tripoli-
tania. The remaining sections of this zone are today visible
in the higher elevation of Garian compared with the Jebel Nefusa
and Tarhunsa. Outcrops of volcanic rocks in the Garian zone
give the areas distinctive features. It may thus be differen-
tiated from the Jefara and Hamada to the north and south and from

Tarhuna and Nefusa to the east and west. '3’

A section across the Jebel Garian from north to south shows
the following features:- (see fig.15 )
1. The main escarpment - the Bu Gheilan escarpment. This is a
steep cliff-like scarp slope that rises from the Jefara at 250

metres to over 460 metres.
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2. A gently sloping pléteau zone lying south of the scarp. This
is the . Guasem plateau.
3. A secondary scarp at Ain Tobi. This écarp is erosional in
origin being related to the outcrop ¢f hard sikliceous limestones.
it fises from the ¢ Guasem plateau at 600 metres to a second
plateau with an elevation of about 750-800 metres.
L. Bhe second plateau. This is the Asabaa plateau and it slopes
gently southward from a maximum elevation of 847 metres at the
main watershed. |
5. From the main watershed, the land slopes gently southward to
the Ghibla and Mizda.

In addition, there is a general east-west slope associated
with the volcanic intrusions. The west is generally much more
dissected than the east.

The study of the morphology will be based on an examination
of surfaces and slope and wadi erosion.

. The Surfaces.

Four distinct plateaux may be recognised in the Jebel Garian.

These correspond to the main surfaces (see fig.16 ).
1. Igg_ggaggnglaggag. The Guasem plateau'is roughly triangular
in shape with its apex in northwestern Garian and widening east-
wards. It is defined by the two main scarp formations; The
plateau varies in level between 250-500 metres. The eastern
section is flat to undulating and is we11 suited to agricultural

activities. The western section is much more broken and is

dissected by numerous large wadis flowing from the central part
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of Garian northwards to the Jefara. The zones between the wadis
are, however, of rounded features and the wadi valleys are very
wide and well-developed.

2. Ihe Tigginng plateau occupies the central zone of Garian being
narrow and defined by the watershed plateaux of Orban and Asabaa
and the Ain Tobi scarp. Elevation varies between 500 and 750
metres above sea-level. The western section is generally flat
or gently undulating but east of the Wadi Gan it is deeply
dissected and broken by numerous wadis; The extreme west, however,
is steeper and more influenced by fluvial erosion. To the south,
there are extensive level zones broken by the steep slopes of the
deeply incised but broad wadis.

3. The Agabaa Plateau occupies the whole of Asabaa and extensive
sections of western Garian. The plateau surface lies at about
750 metres above sea-level. To the northeast, the plateau is
narrowly defined between the steep wadis but to the south the
1;nd slopes gently towards the Ghibla. Here, most of the Asabaa
tribes are concentrated. The central part of the plateaun is
transitional being largely effected by the upper tributaries of
the Soffeggén. The southwest is more broken associated with the
watershed between Garian and Mizda. |

4. Orban plateau lies to the eastern part of the Jebel. It is
extensivé being situated between the Tigrinna plateau and the
eastern gonfine of Tarhuna. It is about 43 kilometres long and
38 kilometres broad. The general level of the plateau is about
750 metres long and is thus related to the Asabaa plateau. It
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may be differentiated from the latter by the fact that the
Asgbaa plateau is much more broken. The northern part of the
Orban plateau is formed by regular rounded features with,
however, much more broken area with sharper landforms on the
eastern extremities. The plateau contains many major summits
such as the Ras Zaguana, Ras Sciabet, and the Ras Um er Naag.
In the south, the major summits are the Ras el Bréga, Ras Msula,
Ras el Botros etc. These are associated with the steeper sloping
and more vigorous mountain forms of the watershed zone. The
full scale of slope associated with an arid mountain region are
to be observed in this and the Asabaa plateaux.
Wadis (see fig. 17 ).

The hydrographic pattern of the Jebel‘Garian falls into

two major regions: wadis draining to the Jefara in the north, and

wadis draining to the Soffeggén in the south. The water divide

lies at about 900 metres in southern Garian. However, the zone
of north-flowing drainage may be further divided into western
and eastern sections. The former drain northwest to the Jefara
whilst the latter flow more directly northwards. The water
divide between these systems is well marked in the Tigrinna
plateau.

The western wadis are generally much less mature. They are
steeply sloped between incised beds'and gorges falling from 750
metres to less than 250 metres over distances of less than 30
kilometres. The erosive power of these wadis is extremely strong.

The wadi systems of the east and central parts of Garian

are more mature. They are longer with much more development of
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tributaries and minor feeders. The upper basins of these wadis
aré characterized by their deep inpision between steeply sided
channels and the rough and often bare floors. In the upper
basins, run-off leads to vertical corrasion and the cutting back
of the floor which corresponds to the 250 metre base Yevel of

the Jefara through the plateaux of the Jebel Garian. The lower
courses are much more mature since erosion is more advanced.

The wadi courses are gently sloped and are normally very wide.

In this, lateral corrasion is of greater importance but extensive
alluvial deposits are found. Fig.l8,19 shows the selected wadi
profiles and transverses of the Jebel.

The best method of examining the development of erosion in
these wadis is to examine the more important talwegs, bearing in
mind that the main object is to assess the relative influence
.of relief on agricultural activity.

The main wadis and their tributaries are shown in fig. 17 .
They are:-

1. Wadi el Hammam.
2. Wadi el Hesi Wadi Mazghiuen.
3. Wadi Bir el Uaar

4. Wadi Gheddaf el Pam, Wadis el Guer, Sceget el Hman, el Hiafa,
el Gseba and el Naggria

5. Wadi Gan. Wadis Sidi Khalifla, Sighin, el Guasem, Mtalis,
Lemzua, Marghnia, es-Sciabat es Soda.

. Wadi Zaret. Wadis Misca, Crema, Bibuck.

6

7. Wadi Slulu
8. Wadl es-Scialia, Wadi Uasada
9

. Wadi el Arbaa. Wadi Zaggut
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10. Wadi esh Shehia. Wadi Sheaabat el Osag. Wadi el Rumman
11. Wadi Bu Sheba
12. Wadi Beni Yekhlif
13. Wadi Gheltet Mttan'
1%, Wadi Bu esha
15. Wadi Bu Gheilan.
1. Wadi el Hammgm. This wadi rises on the slopes of the Glab
el Hagera and first flows to the northeast but turns to the
northwest to join the Wadi el Uaar. The wadi which is 43
kilometres long, firains an extensive area. Its watershed with
the Wadi Ugar is particularly steep and erosion and undercutting
is very active. The upper part of the wadi is formed by
numerous feeders which flow through deeply incised immature
‘channels into the main wadi. However, north of Hosh Bu Galia
the course is ineised in a deep gorge-like formation cut in the
hard limestones. The wadi widens further north, with a broad
silt covered floor and steep high banks.(Plate 2).
2. Wadi i. The Wadi Hesi drains the Ras Hman and the Ras
Daccara. From here, it flaws north for 4 kilometres whence it
curves first tosthe west and then the northweét to join the Wadi
Bir el Uaar. The wadi is %Z? kilometres long and falls'with an
everage slope of 22 met;eéykilometre. The upper course is
similar to that of the Hammam but the cycle of erosion is more
advanced. The wadi floor is wider and the alluvial deposits are

used for shifting cereal cultivation based on either the natural

irrigation of the Wadi Spate or on the springs in the lower part
of the wadi course. This section of the wadi is settled by Orban
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cabilas in the summer months. Its largest tributary is the Wadi
Maghiuen which joins the wadi from the east.
3. Wadi Bir el Uaar. The Wadi Bir el Uaar is one of the longest
and largest wadis of the Mejenine system. It is 45 kilimetres ‘
long and flows from the extreme southern section of the Jebel-
Orfella watershed. Its direction is north-south. The wadi ‘
crosses three main plateaux: Orban, Tigrinng and Guasem. It is
deeply gorged in the volcanic effusives of Orban and the Gariam,
Tigrinna and Ain Tébi limestones of the Tigrinna and Guasem
plateaux. It drains an extensive but narrow zone. The agencies
of fluvial erosion are sharply controlled by the Jafara base
level so that in its lowef sections the wadi is characterized
by a wide steeply encased floor with numerous small immature
feeders'whilst the upper course assumes the features of its
lower feeders.
4. The Wadi Gheddaf el Dam. This wadi rises on the slopes of
the Argub Fras and Ras Bibel at an altitude of 750 metres. It
flows north to join the Bir el Baar and is the most western of
the Mejenine fiéeders and is 41 kilometres long. The wadi basin
is fairly narrow with considerable competition for run-off'
between the tributaries 6f this and the neighbouring regimes.
Wadi capture is clearly manifest on the maps. Several of the
tributaries of the Gheddaf el Dam have captured.the heads of
the tributaries of the Wadi Gan. This also accounts for the
greater number of tributaries that join the wadi from the east

compared with the west. This is due to the fact that the base
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level of the Gheddaf el Dam is lower than that of the Gan.

The above wadis are the main feeders of the Mejenine. The
Mejenine is the most important wadi of the Jebel since it is the
only one, apart from some smaller wadis in Cussabat, in which
the winter spates occasionally discharge into the sea. The
drainage area is vast and with a run-off rate of 10% of rainfall
millions of gallons of water are discharged from the Jebel each
winter.

The economic value of these wadis is limited. Only the
flaéors in the lower courses are suited to shifting cultivation
whilst the floors are two encased to permit water spreading on
a lérge scale.

5. Wadi Marghnia. This is the most important tributary of the
Wadi Gan-elHira system. It flows northwards from the main water-
shed being deeply gorged as far as Gasr el Mgrghnia. 1t is 29
kilometres long. Here, the course widens running to the north-
~west where it eventually joins the Wadi Gan at 394 metres, falling
at a rate of 11 metres per kilometre. The upper course is
encased in the volcanics whilst the middle course cuts through
the Tigrinna limestones and then the Garian series.

6. Wadi Gan. The Wadi Gan is 74 kilometres long rising at the
main watershed at 870 metres and entering the Jefara at 200

. metres. The upper course is narrow and incised in the volcanics.
Here, vertical corrasion of the sides is important and a gorge-
like valley is produced. Down-cutting proceeds rapidly. Lateral

corrasion in the lower course is manifest in the wide valley
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floor and the extensive alluvial deposits. The intense nature
of winter rainfall means that run-off is concentrated in the
wadi channels giving rise to short but violent fldods. In the
upper courses, run-off fills the channels since the underlying
formations lead to little infiltration. In the power parts
of the wadi course, run-off is absorbed but the numerous feeders
maintain the volume of the spate. The spate is strong and
dangerous but does provide a form of natural irrigation in the
flood plain . The water eventually disappears into the Jefara
to feed the Quaternary aquifers. There are, however, numerous
springs along the wadi courses, which means that dry olive
cultivation can take place in the wider sections since there is
sufficient water for domestic and stock use. There is one small
attempt at water conservation in the Gan but the problem of
silting has not yet been overcome.

The major tributaries are:-

a) The Wadi Sighin. This rises from Gahasat and Bu Maad. It
falls from 750 metres to 510 metres and is thus typical of the
upper course immature wadis. It is 12 kilometres long. Slope
is very steep being 27 metres per kilometre. There is one
perennial spring but since there is no agricultural land availa-

ble in the narrow and steep wadi, it is used solely by semi-

— e - R ————

!
nomads. Wadi el Guasem

b)M%EIB‘EEEBEféﬁt'tfiButary drains the slopes of the Bu
Gheilan, flowing northwest to join the Gan. It is 17 kilometres

long and flows across the Guasem p2ateau cutting deeply into the
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limestones. However, it is a lower course tributary being gently
sloped}- 9 metres per kilometre. The watersheds are marked by
cliff-like slopes but the wadi floor falls gently to the channel.
It has been covered with aeolian loess and alluvial depositions.
The wadi forms the base of the most fertile area in Garian.

c) Wadi Lemzua. This is similar to the Guasem. Slope is
steeper - 19 metres per kilomegre and the course is narrower and
more deeply incised. It is 10 kilometres long. As a result,
there is extensive erosion of the aeolian loess which is deposited
in a large alluvial fan at its junction with the Gan.

7. Wadi Zaret. This is the largest of the wadis in the western
drainage systemn. It forms the boundary between Garian and
Kikla. It rises from the south at 476 metres flowing first to
the northeast and then the northwest to reach the Jefara at
184 metres. It is 39 kilometres long but falls at only 7 metres
per kilometre. Fig.19B shows that the wadi corresponds to the
typigal Jebel pattern with a narrow and deep upper course and a
very wide lower course. The basin is vast spreading over most
of western Garian and eastern Kikla with, however, géntly sloped
western tributaries and deeply incised immature eastern tribu-
taries. Erosion is more advanced to the Asabaa bank indicating
that the wadi captured south—flowing streams in the early
Pleistocene. The wadi gives extensive stretches of agricultural
land and there are two mgjor springs at Taghnit and en-Nagher.
There afe three important tributaries:-

2) Wadi Misca. This rises from the spring of Ain lMisca
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flowing from 757 metres toA373 metres where it joins the Zaret.
It falls at a rate of 38 metres per kilometre and is typical of
the eastern tributaries. It is important because of the alluvial
deposits in its lower course which together with the springs
form the basis for arboriculturé.

b) Crema. The Wadi Crema lies to the north of the Wadi Misca
flowing from Sidi Abd Maaruf (southwest of Asabaa village) to the
northwest though the middle course swings to the west. The wadi
is steeply sloped falling from 800 metres to 353 metres at Wk
metres per kilometre. There are again springs in the wadi bed
which form the base of agricultural activity.

c) Wadi Bibuck. This is the largest tributary draining Sidi
Mohammed Rakuma on the Tigrinna plateau. It falls at a slope of
‘13 metres per kilometre. Fig.19B shows that the wadi course is
steeply sloped in its upper course but again wide in its lower
sections. This wadi has eroded an extensive area at the foot of
the Jebel and in the Asabaa highland. This is clearly marked
on the map as a depression between the higher zones of Bu Grara
and Khashm el Uaar. The wadi basin itself extends to the north,
east and south. There is dne small spring in the wadi at Ain
el Deccara whilst the alluvial deposits provide soil material for
shifting cultivation and limited irrigated arboriculture.

8. Wadi Slulu. This wadi rises in the Asabaa plateau draining
the slopes of the Ras Nezzi and the Khashm el Uaar. Over its

length of 17 kilometres it slopes at a rate of 35 metres per

kilometre. A permanent spring at Ain Hasnun forms:
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its main resource.

9. Wadi Ussada. Wadi Udsada drains the Um el Maaruf at the foot
of the Jebel, and flows from 350 metres above sea-tevel to 200
metres over 10 kilometres. It is a short wadi but it is typical
of those along the Jefara-Jebel front. It is deeply incised

in the Pleistocene loess. The loess is subjected to intense
.gullying and sheet erosion and the éroded materials are trans-
ported to build up the alluwium of the Gattis plain.

10. Wadi el Arbaa. It falls from the Tigrinna plateau running
to the northwest with its western feeders eroding the limestones
of the Asabaa plateau and is 30 kilometres long. The wadi
rises at 800 metres above sea-level sloping at a rate of 39 -
metres per kilometre. This wadi is interesting on account of
the depth of its incision. Fig.19B shows transverse profiles
in the upper course. The course is gorge-like between the
Garian limestones and the floor lies 50 metres below the top of °
the banks. The wadi has few western feeders since again this
section is more advanced in the cycle of erosion. On its
eastern side, numerous small and immature feeders join the wadi.
There are several springs in the wadi so that in a part of its
course there is a perennial water flow in the surface. Here,
'vegetation and agriculture are found and the ruins of Berber
villages_shows that the wadi has long been favoured as a
settlement site.

11. Wadi Shehia. This wadi is in fact a small section of a larger
system fed by two major tributaries - the Rumman and el Osag.

!
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a) Wadi el Rumman. This wadi drains the Caf el Culian and
Caf Tuent. It is 7% kilometres long with an average slope of
32 metres per kilometre.
b) Wadi Sheaabat el Osag. This is much smaller, draining
the slopes of the Caf Tahshent. Both wadis are typlcally imma-
ture.  However, there are important springs in both - Ain Suenia
in the Osag and Ain es Shahia in the Shahia. ’The valley sides
are used for cereal cultivation.
12. Wadi Bu Sheha. This is the third most important of the
western wadis. Its sourece lies on the slopes of the Bu Gannish
and Caf Taieh from which the wadi flows northwest to Gattis.
The wadi basin is eitensive but the confines are abruptly defined
by steep sided watersheds. The wadi is 30 kilometres long with
a slope of 17 metres per kilometre. The upper, middle and .
lower courses are typical, except. that the wadi flows through an
extensive area of softer sandstones. The wadi channel is cut
in large quaternary terraces which are employed in cereal
cultivation.
| 13. Wadi Beni Yekhlif. This short and steep wadi is typical of
the immature talwegs of Garian. It is important because of the
groundwater resources of Ain Sdendu.
14. Wadi_ el Mtnan. Draining the western section of the Jebel
scafp, this wadi is very short and steep. It is typical of the
run-off gullies that have Qeveloped into wadis along the Jebel

front. These gullies through processes of normal regressive

erosion have extended their channels to form the greater wadis.
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The Mtnan shows one early stage in the process of regression.
15. Wadi Bu eshg. This is similar to the Mtnan draining the
Bu Gheilan area.

16. Wadi Bu Gheilan. This wadi together with the Bu esha has
eroded the Jebel front to its present cliff-like dimensions.
Both have reached only the early stages of wadi development
responding to the base level of the Jefara.

The foregoing examination of wadis shows that the talwegs
are often closely similar. This is because of the evolution.
After the destruction of the Jebel through the down-faulting of
the northern limb, the hydrographic pattern was altered. The
faulting meant that the wadis of the Jebel were responding to a
distant southerly base level and the newly created Jefara. On
the edge of the scarp,run-off rills and gullies developed.
Examples of these features may be seen along the whole length
of the Jebel. Eventually, the rills expanded and run-off
concentrated in the larger gullies. By thé process of regressive
erosion the courses were extended to their present dimensions.
Examples of the young wadis are found in the Bu esha and Bu
Gheilan wadis. Wadis in the Jebel are forﬁed by a séries of
tiers ranged along the wadi profile, so that there are a series
of minor base levels. These are attacked by run-off and are
gradually forced higher up the profile. Downstream, lateral
corrasion becomes important as the base level is established in
the wadi so that run-off attacks the wadi sides and so widens

the course. Also, @ast quantities of sediment are carried
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downstream. This sediment has covered the ancient northern
limb of the Jebel.

As the wadis cut back, they undermined and captured the
headwaters of the south-flowing talwegs pushing éhe watershed
further to the south. This process is still active along the
watershed, and accounts for the many changes in the directions
of the wadis.

Vast quantities of aeolian loess were deposited during the
Pleistocene. This covered and buried the ancient pattern over
large areas. Hence, the wadis are often encased between terraces
composed of sapd and alluvial deposits. These areas are of

(1)

great value agriculturally.

The fluvial erosion and the deposition of the aeolian loess
have given to the landscape distinctive features. It is best
to examine the mountain forms by reference to examples of various
types of landform before considering in more detail the cycle of

erosion.

C. Mountgin forms.

The following examples have been chosen to illustrate the
nature of the mountain forms:-
1. Ras Bu Gattas
2. Ras el Wadi
3. Bu Glidra and Grarat ed Daba
. Henshir Gazmat

L
5.  Kheshm el Uaar
6. Ras Nezzi

7

. Caf Culaia
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8. Ras el Tuent

9. Bu Gannush

10. Taf Tecut

11. Bu Gheilan
1. Ras Bu Gattas. The Ras Bu Gattas forms the watershed between
the Wadi Misca and the Wadi Crema. It extends over an area of
6 square kilometres and its highest point is 821 metres above
sea-level. Formed of limestones and sandstones, it has been
severely dissected by the feeders of the Wadi Misca which, with
the Crema, has isélated this summit from the Bu Glidra and the
Ras el Wadi.
2. Ras el Wadi.. This lies to the north-east of the Ras Bu
Gattas and to the east of el Glidra. Its summit reacheé 894

metres. Slope is gentle except to the south-west where it has

been extensively ravined.

3. Bu Glidra and Grarat ed Daba. These two areas lie between
the Wadis Bibuck and Crema. The Bu Glidra reaches 831 metres
and the Grarat 841 metres. They show again a northern section
of more mature slope compared with the western and southern
dissected and gullied zones where the slopes are cliff-like.
Further, the action of the wadis has led to the formation of a
number of isolated hills.

4. Helshir el Gazmat lies to the south of the Wadi Bibuck whose
feeders drain and dissect its slopes. The greatest elevation
is 829 metres. ‘The western slopes are gentle whilst the

western parts are steep so that isolated hills have developed.



-67-

-~
5. Khasham el Uaar lies in the watershed region between the Wadis
Slulu, Bibuck and el Fahel. In the east, summits exceed 750
metres but to the west are below 650 metres. This mountain
form is similar to-these mentioned above.

6. Ras Nezzi. Situated between the Wadis Slulu and Arbaa, it
reaches 705 metres. The Ras Nezzi has been influenced by active
~ fluvial erosion particularly on its northern and southwestern
faces. The downcutting is leading to the retreat of the slope
and the formation of monadnockal landforms.

7. Caf el Culaig. Of the many méuntainous zones between the
Wadis Arbaa and Rummam, the most important is the Caf el Culaia,
which reaches an elevation of 666 metres above sea-level. A
caf is a mountain with a basaltic cap. This means that the
slopes are normally very steep in the upper sections but more
gentle lower down. Some of these basaltic mountains are of a
sugar loaf shape particularly in the Bir el Uaar area. The Caf
el Culaia is typical of these mountain forms.

8. Caf el Tuent lies between the Wadi Bu Sheba and the Wadi Rum-
mam.» It is én ¥solated feature associated with an intrusion

of phonolite. It is similar to Caf el Culaia except that the
mountain is more dome-shaped.

9. Bu Gannush is situated near Gariam town and is typical of the
mountains developed on the Garian limestone. Its southern face
haé been deeply‘dissected and the inter-wadi slopes are denuded
and bare; The northern face is more gently sloped with a large

asccumulation of scree at the foot. (Plate 3).
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10. Caf Tecut. The Caf Tecut lies on the extreme western edge
of the Guasem plateau. Its summit lies at 724 metres above
sea-level. It conforms to the typical volcanic pattern but is
tnique in the Guasem zone where volcanic rocks aré<found only
rarely,(H) (Plate 4).
11. Bu Gheilan. The Bu Gheilan is the first escarpment plateau.
Its altitude varies between 323 metres and 612 metres and slopes
are often steep. The active erosion along the Jebel scarp
means that wadis responding to the Jefara base level are deeply
incised and fluvial erosion is active. Indeed, this zone is
similar to the watershed area and wadi and mountain slopes
carrespond in steepness to the scarp face itself. (Plate 5 ).
The Bu Gheilan is sharply defined by the scarp. Below By Gheilan
is found the piedmont zone of the Jebel where sediment and
allgvium have been thickly deposited and subsequently ravined.
Cycle of Erosion. '

The initial forms'of the current cycle have been produced
by upheaval, with folding and then frseturing during the Creta-
ceous. The erosion was thus initiated on an anticlimal surface,
but altered by fracturing and down-faulting. The activity of
the erosion agencies are found in the appearance of the wadis,
rocky hills, denuded slopes, slope retreat and gullying. Both
wind and water action have been active in the evolution of the
present landscape. Lipparini<6) believes that fluvial action
has been the strongest erosive force whilst aeolian action is

restricted to‘deposition rather than abrasion.
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As in other semi-arid regions, water has been the most
impbrtant factor. Further, the nature of the rainfall regime
shows that rainfall, though not high in volume; is restricted
to the winter months and is intense in nature. Run-off attacks
slope through sheet erosion and gullying. It concentrates in .
narrow wadi channels so that the intensity of erosion along the
wadis is great. Further, infiltrated water often reappears
in the wadi courses augmenting the power of erosion. The
detritus is transported downstream and is either lodged in the
wadl course or deposited in the alluvial fans and deltaic
formations of the Jefara and Gattis. Jebel wadis, except for
the Mejenine, deposit their alluvium in the Jafara where they
dischérge.

However, the deposition of materials in the Jefaras leads to
the building up of the land and the gradual raising of the base
level. Thus, active fluvial erosion is levelling the Jebel
whilst deposition is building up the Jefara.

Back-wearing and slope retreat are important features
‘particularly along the watershed. Here the slopes are worn back
rather than worn down. Under the influence of continual
weathering the slppes, which often have been stripped of the soll
mantle and vegetation, are always steep. This has been seen in
the examination of the mountain forms.

The general effect of back-wearing is twofold. First, it
pares back the mountains to smaller énd smaller dimensions,

isolated spurs and ridges.  Secondly, it results in the
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replacement of mountains by plains left progressively at the
base of the retreating slopes. These plains are formed by
bed-rock and are By no means level, though notably smodth. They
tend to slope strongly to the remnant mountains.

Broad pediments are formed at the foot of the Jebel owing
to the gradual destmuction of the Jebel. These features can
be seen particularly in the western parts of the Jebel. To the
east, the much more gently slpped wadis do not show as well the
pediments.

The plateaux of Tigrinna, Buagsem and Assaba are dissected
platesux. The hills appear to have the same summit levels
whilst the individual mountains have been cut and dissected by
-the wadis.

. Gullying is a common feature on all slopes. Gullies are
particularly dangerous on the soil mantle where they are the
principal agenclies of soil erosion. (Plate 6);

Thus, we may conclude that the Jebel Garian is fairly
typical of semi-arid mountain area. Its runiqueness is,
however, shown in the evolution of the landforms and the extensive
areas of basalt and phonolite. The forces of erosion that have
led to the emergence of the present landforms are still active
in the Jebel. The tnree'stages of arid erosion - youth,
maturity and age - are all present.
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CHAPTER IV
WATER RESOURCES

Underground water conditions in the region of the Jebel
Garian are unlike those in the Tripolitanian Jefara which is the
richest region in the country. This is due to the geological
formation of both the Jefara Plain and the Garian Mountain. The
former is composed of Tertiary and Quaternary sediments which dip
gently northwards, most of them being continental deposits of
geolian sands, alluvium, gravels, conglomerateé and crusts.

Lying beneath the marine deposits of the Miocene age are further
continental deposits.. The sandy plain of the north is made up
of Quaternary Gefarico series and the Inner Jefara in the south
is composed mainly of Trias. This is.the most important part of
the Jefara since the Jebel Wadis: Wadi Mejenin, Wadi Heéra, Wadi
Zaret, Wadi Arbaa- etc., flow down from the Jebel to vanish into
this zone and much of the water infiltrates into the Triassic
substratum. This zone forms the catchment area of the Jebel
Wadis (Fig. 20).

The Wadi Mejenin has a catchment area in the Jebel of 650 sq.
kilometres which réceiﬁe an average rainfall of 300 mms. The
snnual amount of rain falling on the catchment area is 195,000,000
M3, of which 13,000,000 is lost to infiltration (6.7%), 19,500,000
flows from the Jebel and the rest evaporates. The Mejen;n has the
largest discharge of any of the Wadis flowing from the Jebel.(Z)

The water flowing in the Mejenin from the Jebel is composed
approximately of 2 floods of 6 million m3 lasting 3 days; 1 flood
~of 4+ million m3 lasting 48 hours, and 1 flood of 2 million m3
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lasting 24 hours. Dr. Magazzini thas listed the recent rainfalls
which have resulted in floods in the environs of Tripoli as follows:

Rainfall and flooding

Locality Dec. 1938 Dec. 1945 26~-29 Apr.26-29 Dec.12-16

1955 1955 1§§§
Garian 81 mms.(10 days) 100 mms.(6d) 41 mms. 90 mms. 33 rfms.
Tarhuna 90 mms. (7 days), 60 mms.(84) 55 mms. 93 mms. 30 mms.

As regards the Jefara, most of the undérground water and run-
off of the Jebel accumulates in the structures mentioned above.

The Jebel Garian, fundamentally, is composed of Secondary
gediments: Triassic, Jurassic and Crelaceous. They dip greatly
northwards and gently southwards, most of them being continentzl
deposits of limestone and sandstone. The depth &f the water-table
increases towards the escarpment, but the inclination of the water-
table is not uniform, being steep near the Jebel and almost flat
near the coast (Fig. 21 ). Thus the water-table is very deep and
rises to 500 metres above sea-level, compared with the north-east
of Azizia where the water-table rises to 85 metres, or in the west
where it rises to 95 metres, and in the Gattis area the first
water-table rises to over 100 metres above sea-level. As a
.consequenceg the water-table exists too far from the surfaces of
the Jebel Plateaux, and the foot of the scarp is the only zone
.which contains major springs. Moreover, underground water exists
at the bottom of the wadis, where the water-table is near the |
surface. The existence of such water relies entirely on the

amount of rainfall which falls annually. In general terms,

therefore, the water resources of the Jebel may be classified as
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follows:-
Under-ground water :- Springs, Wells and Cisterns.
SBRINGS
‘The major springs which exist in the Jebel are located at
the foot of the Jebel such as Rabta el Garbia:-and Rabta el Shargia,
or are sited at the bottom of the minor wadis, as for instance,
Ain Turk, Ain Mgar, Ain Tobi, Ain Maimuna and Ain Sdendu. Figure 22
/shows‘their distribution. ~. |
1. Ain Turk is situated in the Wadl Tegassat to the West of
Garian. The capacity of this spring is 120-150 m3/hr. and is
utilized only for domestic purposes by the urbah people of the
Garian and Tegassat villages. (Plate 7) |
2. Ain Maimuna lies to the north-east of Garian about one
kilometre and a half at the foot of the secarp. This spring is
| exploited only by the eastern section of the town. In other
words the capacity of the spring is low; it varies between 10-15
m3/hr.
3. Ain Tobi is situated to the east of Garian in the Wadi Robi
(tributary of Wadi Guassem). The water of this spring is limited
(10-15 m3/hr.).
4. Ain Sdendu is located in the western section of the MUdiriyat.
al Guasem. The capacity of this spring is somewhat limited and is
20-25 m3/hr. Therefore the exploitation of .this spring is made
in conjunction with the other major springs. '
5; Ain Mgar lies about seven kilometres to the west of Garian.

This spring is sited ap the bottom of the wadi floor of Mgar
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(tributary of Wadi Arbaa). This spring is utilized only for
the domestic requirements of Tigrinna village and the ex-Italian
farms. It has a capacity of 150-200 m3/hr. which is considered
the highest of all the Jebel springs. Its water is distributed
through certain pipes in order to fulfil the requirements of the
village and the Berber tribes.

The Italian government built a reservoir at these five
springs in order to retain the water and distribute it through
channels which extend for a considerable distance. The local
inhsbitants used to irrigate their own gardens, but the Italian
government prevented the exploitation of springs since the
reservoirs were built.

6. Ain Rabta el Garbia is located at the foot of the Jebel and
is regarded as the most important spring in the region. The
water of this spring is exploited by the Arabised Berber
cultivators for bofh irrigation and domestic use. The capacity of
the spring is 200-250 m3/hr. The water, however, is of inferior
quality and is inclined to be brackish, being harmful to certain
sensitive crops such as green pepper and tomatoes, but it 1is
suitable for date-palms.

7. Ain Rabta @l Shargia is less important than the previous
spring, since its water capacity is limited, being estimated at
100-150 m3/hr. The Arabised Berbér cultivators who are settling
in these oases explolit its water for both irrigstion and domestic

requirements. The quality of the water is similar to that of Ain ‘
Rabta el Garbia.
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8. Ain Bu Ayyad is situated in the wadi floor of Torshin
(tributary of Wadi Arbaa). The Berber gardeners exploit its
water for ittigating the minor terraces of the wadi.
9. Ain Dannun is located in the Wadi Arbaa and the capacity
of this spring is less than Ain Bu Ayyad. In the same manner
Beber gardeners exploit its water for irrigation and domestic
use.
 Moreover there are other numerous springs existing in

Asabaa as for instance Ain Misca (in Wadi Misca), Crema (in Wadi
Creama) and Ain Hasnun etc.. Ain Bu Gheilan is very important
for the local tribes of al Guasem and - it is utilized by the
Police Station at Bu Gheilan (Plate 8 ). In Al Orben there
are several springs located mainly on the wadi floor.

It must be borne in mind that the capacities of these
springs differ from one another and they depend on the reliabi-
lity of run-off and precipitation. Their capacity is high
during the wintei, medium in autumn and poor throughout the
summer. Nb reservoirs have been built to maintain or increase the
water-springs. Therefore there is a decline in the amount awing to
the full consumption by the inhabitants. The respomsible
authorities in the Tripolitanian Administration are going to
repair and improve the maximum capacity of the springs.

The wells of the Jebel are simply holes, dug, bored or
drilled in the ground to a considerable depth at which water
bearing permeable formations or fissured rocks are encountered.

They are mostly shallow and dry at certain seasons, unless they



=77~

tap the zone of permanent saturation. Ground water percolates
into the bottom of the well, and rises to a level that depends
on the head pressure behind it. Pumping or lifting may be
necessary to bring water to the surface. However, the depth of
the Jebel wells varies from zone to zone, the average being
ten metres in depth. . The following table shows the depth of

selected wells.

locglity Dept. in m. Water in m.

BIR EL UAAR 10.50 1.50

" Gau | 6. 1.30

" Zenatui 20. 2.20

" Hammam 8.50 1.50

" Kmashat 5. 2.30

" Yaaghib L, 2.

" Crema 3.50 1.

The wells are located to the bottom of the wadis, where the
water-table is near to the surface. There are, for example,
four permanent wells in Kmashat and ten wells in Slahat. In
Wadi Arbaa, there is only one permanent well. Moreover, there
are also numerous wells in both Asabaa and Orban (see fig. 22 ).

The main exploitation of these wells differs from place to
place. In both Skahat and Kmashat, the sedentary people
utilize water mainly for irrigation. The remaining wells serve
the domestic requirements of the people and the needs of 1ive-.
stock. However, those wells which exist in both Asabaa and
Orban.determine the settlement of the nomads and semi-nomads of

this zone of the Jebel. Water here plays an important role,

espeeially during the summer months when there is great mavement
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of the people from Ghibla to the north of the Jebel.

The total number of the Jebel wells is fifty, and of them
fifteen are perennial. The Tripolitanian Department of
Agriculture plans to repair those wells in the near future,
having already repaired 28 wells in the period between 1958-60.
Well reparztion is of great importance to both the sedentary
and nomadic peoples, in order to extend agricultural lands and
maintain livestock in the Jebel, particularly through the jears
of drought.

CISTERNS

Cisterns are the most important resource. for the domestic
requirements of both the semi-nomadic and sedentary peoples of
‘the region. They are formed on a large scale throughout the
whole of the Jebel with special concentration in the ex-Italian
farms and Asabaa and Gattis (Fig. 23). Sometimes each tribe
and each family has a cistern. In general, cisterns are made
near the rocky slopes of limestone or hard sandstone where
absorption of rainfall by the soil is low, and a large proportion
runs off. This water is collected by means of small earth or
stone walls and is run into sedimentation pits and on to an
underground cistern.(s) The large cisterns are mainly Roman
and are lined with stone masonry, and arched with stone above
in tunnel-like shape, many yards 16ng and sometimes four yards
wide. The depth is 8 to 10 feet and sometimes more. The Jebel

Berber cisterns used today are not as large as the ancient

Roman ones. They consist generally of a small hole at the top
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which can be closed and locked, leading to a cavity which is
laboriously excavated by hand, and lime or some other substance
is used to make the walls waterproof. Iittle evaporgtion occurs
and the water remains clear and coal. The A.T.I. (Azienda
Tobacthiltaliani) built a cistern for each ex-Italian farm house
which can provide water for the family. The water is collected
from the rain which falls on the flat roofs of the houses and
is piped into storage cisterns for the use of the family and for
~ the irrigation of vegetables and fléwers. The total number
built by the Italian Agency is 352. Moreover, there are several
large clsterns in Tigrinna for the houses of the wivil servamts.

There are a tremendous number of ancient Roman cisterns
still in existence throughout the whole of the Jebel. Some of
them are still used by the inhabitants but many of them are
ruined through neglect. They can be used again if they are
repaired and the reconstruction of these 0ld cisterns would not
be difficult as modern excavation machinery might lower the cost,
to such an extent that the construction of new ones would be
made unprofitable. It is worthy of note that if one inch of
rainfall is collected as run-off from two hectares of land, it
is sufficient to fill a cistern contéining one hundred thousand
gallons (500 cubic metres).

As a result of the advantages of cisterns for the Jebel
people, the Agricultural Department reconstructed from 1958-60

one hundred and twelve cisterns. Their distribution is as

follows:-
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MUDIRIYAT NUMBER OF REPAIRED CISTERNS
Beni Daud 25
Beni Nser : 15
Beni Khalifa 16
L1 Guesem _ 37
Al Asabaa , 11
Al Orban 11
115 Total

The cistern,therefore, has great value in extending land
development and encouraging the settlement of semi-nomads. The
cistern can provide water for most of the year for both man and
animals. |

Although cisterns have many advantages they have a number

of serious disadvantages, some of which are mentioned below.
' (a) In the case of cisterns needing repairs, cleaning, etc.,
they have to be emptied and it is not possible in the eratic
climate to anticipate exactly when the rainfall will come to
£ill them again.
(b), Cisterns depend on heavy rains and adequate run-off to fill
them. The rainfall in the Jebel is not constant.
(¢) Careful control is required to ensure that the water is
used sparingly.
(d) The water supply from cisterns is more subject to the
influence of drought than from wells.

One may come to the conclusion that the hydrological factor
is verj important in the Jebel since the agricultural activity,

livestock and man rely entirely on it. In order to increase
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the water resources, these suggestions should be carried out:-
1. Repairing of springs existing at the foot of the Jebel and
other springs which are found in Asabaa and Orban. On the other
hand it is possible to increase the capacity of the present
permanent ones:.
2. Wells must also be repaired in order to increase the
capacity of the water. The Agricultural Department has succeeded
in repairing some of them.
3. It is possible to construct new cisterns and reservoirs on
the modern methods which retain a large amount of water during
the whole year. The ex-Italian Agency has successfully built
more than 350 cisterns. At the same time the government must
carry out its plan of repairing the old ones.
4., The water problem is regarded as very serious and its
solution would held towards solving other problems, such as those
which the semi-nomadic people create by their constant moving
‘around, in search for water supplies.
5. Improvement of water conditions would subsequently lead to
improved conditions of livestock, particularly during the summer
months and the years of drought.
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CHAPTER. V.
S0IL |

Soil development is determined usually by conditions of
temperature and moisture, so that soil types show a close relation
to climate in their wider distributions. But the detailed
characteristics of soil in Libya are due to the underlying bed-
rock, the drainage conditions and the minute differences of slope.
Therefore, there is a very close relationship between the surface
of the land and the soil thsat develops on it.

The Jebel Garian is formed by & series of anenaceous and
argillaceous marls, soft and crystalline limestone, dolomites,
séndstones, silts and clays, of both Cretaceous and Jurassic age.
Over extensive areas these formations are masked by considergble
deposits of Quaternary age (Pleistocene). Extensive basaltic
phonolites also occur east of the Garian parallel. Thus the sub-
soil of the Jebel is derived from these geological variations of
‘the Jebel rocks. These soils have been presumably transported,
for their materials have been brought to their present position
by water or wind. Furthermore, the soil development has taken
placé under the influence of a continental semi-arid climate,.with
wide daily and annuzl ranges in temperatures, and restriction of
precipitation to the cooler months. Wind movement is highegaigril
to June when numerous dust storms cause soil erosion and drift
formations. Natural vegetation in such a semi-arid region is
sparse and consists of plants that mature quickly after the winter -

rains, as for instance .esparto. In most of the southern zone
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of the Jebel where there is no irrigation, the natural vegetation
cover resembles that of the desert grasses, as for example
Rosamarimus Officinalis, Calycotome Intermediare, etc. The
more plentiful types are found in the more humid zone to the north
of the Jebel. However, the vegetation cover of the Jebel is not
merely sparse because of climatic conditions but also because of
the varieties of soil.

The soilsof the Jebel Garian have resulted primarily from
physical, and to a less extent, from chemical weathering.(l)
They generally conform to the arid steppe type. Most of the
cultivated land of the Jebel may be classified as brown Pedocalic
Regosols. Alluvial soil occurs along the wadis as for example
Wadi el Guasem snd the bottom lands of the Jebel (Gattis).
Lithosols soils are found at the foot of the Jebel (Rabtas).
The so-called 'Intermediate type' soils are composed partly of
alluvial and seolisn deposits. —The primary elements are seolian
sands from the extreme Ghibla in the south, and sands of marine
origin, together with weathered materisl derived from limestones,
sandstdnes, marls and clays, supplying the secondsry elements.
Because of physical conditions, these soils show a marked tendency
to erosion by wind or water. Both brown regosols and zlluvial
solls are extensively exploited by the indigenous people for
agricultural activity.

Most of the Jebel soils are open free-draining friable with
high rates of percolation. The structure is mainly single grain

though sometimes it may result in the presence of some fragile
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granules . There. is no salinity problem over the Jebel, but
it does exist in Rabtas where the farmers use irrigation from
major springs. Hence, there is the hazard of a salinity problem
developing in time and affiecting the crops and vegetables.

Organic matter is very deficient and consequently the nitro-
gen content and the water capacity is poor.(3) The available
nutrient status shows potassium to be adequate and phosphorous
low (See .Table 1). In general the Jebel soils may be classified
into the following seven mgin soil types.

Brown pedocalic regosolgs. This soil is called locally Ard Hamra.
It is described gs a fine, grey-brown, sandy soil with little clay
and silt. The soil is usually 10 metres thick, low in organic
mattér but not so low as in the sandy soils, and exhibiting some
degree of cohesion. The grey brown colour is the result of the
presence of alluvial layers of calcium carbonate occurring at
variable depths. It occupies the vast plateau areas of the

Jebel with the exception of the large wadis. It is typically

and extensively developed in the Jebel Garian and the Jebel
Tarhuma.

Ard Tenw These are characterised by a greater mixture of

local as opposed to aeolian materials, large quantities of the
mzrly limestone being mixed with the sand. It is less red,

being found in the rocky areas as terrains that have been slightly
displaced or as colluvials. Thus the soil has greater compact-

ness with a higher lime and clay content.(3) It is very oftep
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shallow, occupying the slopes of the higher elevations with rocky
sub-soil, but also found in the greater wadis, eg. Wadi Zaret, Wadi
Arbaz, etc., and where other wadis have been incised. The 'ard ten"
is very suitable for cultivation and most of the agricultural
activities are restricted to this zone of the very fertile soil.

Moreover, there is also in the Jebel, mainly in Al Guasem,
soll derived from volcanic parent rocks. This variety of soil
is also called ten but there is an important difference as this
is harder and less easily eroded.

It is difficult to distinguish between soil and subsoil in the
Jebel. The Quaternary is often thick and the indigenous people
in their cultivation recognise no difference between them. The
natural rocky sub-soil is found at a depth which varies according
to the thickness of Quaternary and thus varies from a few metres
to over ten.

The depth of the soil varies from a maximum arcund the
cultivated areas to a discontinuous cover over the southern zone
of the Jebel. The depth of sub-soil is deep, the'sand is loose,
porous, permeable, aerated with a low capillarity being easily
worked and enablihg root penetration.

There is a great similarity between the Jefara and the Jebel
soils, as both of them are characterised by:-(h)

1. An almost complete agbsence of large rock grains.
2. A great preponderance of dominantly sandy siliceous materials.
3. An absence of humus and orgsenic remains.

Variability of calcium carbonate content from a minimum of

4.8% to 224.
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The varistion in proportion between the sand and clay is
typical, and calcareous contents are influenced by the parent bed
rocke. |

termediate types of soil

This soil type.has been given this name since it is composed
partly of alluvial and partly of aeolian material. It is very
similar to the soil found in Southern Tunisia, and Despois(s)
maintains that this soil is the nearest to loess in Tripolitania.
It is, however, very difficult to define it precisely as previous
studies often give a different interpretstion, and this has led to
some confusion of thought.

Cotha (6) gives the most specific description of the Inter-
médiate soil type. It is a fine, grey brown sandy soil with a
little clay and limon and it is occasionally covered by small dunes
of about one metre in height. It is usually about ten metres
thick, low in organic matter (but not so impoverished_as the sandy
soils) and it has some messure of cohesion. There is not a true
profile, but there is a hint of stratificationm. The grey to grey-
brown colour is due to the presence of alluvial layers of calcium
carbonate at varying depths. The slightly stratified appearance
of the profile also reflects the nature of the parent material
which is derived from three sources:-

(8) Breskdown "in situ" of the Quaternary Gefarico series.
(b) . Important aeolian material, either sand'from the extreme south

* or. wind-sorted limon from the alluvial lands in northern part of

the Jebel.
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(c) Alluvial material of varying particle size from sand to clay
‘which is occasionally spread out by the wadis. The present
material has some form of stratification before the pedogenic
_processes startﬂto,operate.(7)

Most of these soils are found to the north snd the east of
the Gattis plain.
Alluzigi soils : -

The alluvial soil resulted from the deposition of material,
course and fine, eroded from the Jebel hills. The soils so
formed may vary in texture from coarse sand and gravels at the
foot of the Jebel to heavier soils in the basin and depression of
Gattis land, where flooding occurs after the winter. When the
wadis-chahge their course in Gattis from yeasr to year, they can
give rise to varieties of soil material deposited in particular
localities. These soils are considered the most fertile in
Tripolitania owing to éheir derivation from the calcareous beds
of the Jebel. The heaviest soils are found towards the limits
of ﬁhe flood plain, where the suspension load of the flow has been
deposited, at some distance from the wadi bed. These soils are
very rich in limon, and this material is only a few centimetres
thick and may be found overlying any other textural class of soil.

It is characteristically heavier than other alluvial deposits.

Its mechanical composition iss-

Sand | 5 - 10%
Silt 60%

Clay up to 30%
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Drainage difficulties can be overcome by incorporating limon
with the lighter subsoil with which it is normally found.

The alluvial soils of the Jebel are used by the Berber and
Arab cultivators for the production of wheat and barley. In
these areas most of the Gattis land is ploughed about once every
three years, although a little may be ploughed yearly. Land in
general, .is left fallow after it has been cropped and no clean
summer fallow is practised. This allows the wind to revitalize
the soil deposits of aeolian materials.
Soils of the Piedmonts

These soils can be described as colluvial soils and they are
similar to the alluvial soils. They are generally developed in a
series of long narrow gravel ridges.which are distinctive in form
and constitute the southern boundary of the interior plain of the
Jefara.
Lithosols

These azonal soils consist of fans of stony material and
gravels brought down when the neighbouring wadis are in spate
(flash floods). In the course of time fusion of these fan
deposits takes place and this way gives rise to a belt of detritus
lying at the foot of the Jebel escarpment. Falling scree from
the heights of the rock face makes its contribution to this mater-
ial. These soils are generglly subject to erosion by water and
the soils which may develop are very immature. They are

unsuitable for agriculture.
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Eroded soils of the Jebel Hills

Most of these hills are so eroded and bare that even soil

material is scarce. The parent materials of limestones, sand-
stones and arenaceous marls and shales give rise to small pockets
of coarse shallow soils on the denuded slopes; even these are
immature and therefore Azonal. Caswell classifies this type of
land as non-arable steep, rough, broken or badly eroded, with
solls coarse in texture and very shallow. Soils of this cate-
(8)

gory have no agricultural value.

SOILS IN REIATION TO AGRICULTURE

Of the soils and soil material described alresdy only types
one, two, three and four are exploited for agriculture. The
agricultural significance of these depend on physical characters
istics, organic content, salt content, nutrient status and
chemical availability at existing‘pH values.

Table 1. Soil Sample Analysis - Garian.

Chemical anglysgis

pH % Carbon % Organic 4 loss on

Ienition
1. Guasem 8.5 High High 1.3 2.2 2. 8
2. Beni Dand 8.6 Iow High 0.6 1.0 2.8
3. Beni Nser 8.7 V.High High 1.1 1.9 3.
4. Khalifa 8.6 Medium High 0.7 1.2 3.2
5. Al Asabaa 8.6 V.Low M.High 0.6 1.0 2.9
6. Al Orban 1. 9.15 M.High High 0.7 1.2 13.7
7. A1 Orban 2. 8.6 Medium M.High 0.4 0.7 2.0



-91-

Mechanical gnalysis .

Coarse sand Fine sand Silt Clay Textural
Classification

1. Guasem 0 81.2 10.% 8.0 Loamy sand
2. Beni Dand 0.5 76.0 11.1 12.4 "

3. Beni Nser 2.7 72.3 12.5 12.5 m

4. Khalifa. 0.k 79.2 10.3 10.3 "

5. Al Asgbaa ' 0.2 86.5 5.1 8.2 "

6. Al Orban 1. 2.5 42,7 20.3 12.5 "

7. Al Orban 2. 0.1 89.5 4.2 6.2 n
PHYSICAL

.Thé resuité of fhé méchaﬁical analysis of soil samples are
shown in Table (1). Samples one, five and seven are from the
intermediate soil type, and samples two, three and six are from
the Ard Teny; whilst sample four is transitional. Fine sand
predominates in all samples whilst both the clay and the silt
content is highest in Ard Ten. By plotting the results of
mechanical anélyéis on'the friahédlaf.diégrém the texture of
all the'soilsvwés found to be loamy sand. The soils have a weak
crumb structure with some clods which readily break‘down to single
grains. Sometimes the clods are held together with matted roots.

As a result of their structure, it is probable that most of
the soils would have & satisfactory infiltrastion rate whilst
capillarity would be low.

NUTRIENT STATUS.

Some estimate of the nutrient status of soil may be given

by a determination of the following:-
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(a) soil reaction

(b) organic matter content

(¢) nitrogen content

(d) available potassium and phosphorus

(e) chemical availability
(a) Soil Regection. The soil reaction is given by the pH walue.
Table 1 shows the pH value of the 7 samples. Allthe pH
values are high but a value of 8.8 is exceeded in only one case.
As this sample was taken from soil excavated from the site of a
cisférn it cannot be concluded to be typical. The soils are
thus alkaline,but not to a degree where their use in agricultyre
"is precluded.

(b) Organic Content. Studies in the Jefara have shown that the

organic content of Libyan soils is low ( = 8 ). The dominant
red or yellow colour of the soill is indicative of a low humus
content. In the Jefara, figures for organic matter varied from
0.3% for sandy soils to 2.5% for clays. The organic matter
content may be expected to be higher in the Jebel where the
vegetation cover is more continuous, though results here
recorded show that it is still low.

The organic matter values have been calculated from the
carbon cantent by the use of a conversion factor (1.724).(9)
Figures for loss on ignition are also presented. The discrepancy
between these two different estimates of organic matter is note-
worthy, and is probably the result of chemical dissociation,

although, after ignition, the carbonates were reformed with
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ammonium carbonate. The greatest discrepancy is with the Orban

1 sample and it is interesting that with this sample the recovery
during mechmnical analysis was only 85.7 per cent indicating a
high content of soluble salts.

(¢) Nitrogen Content. In virgin soils the presence of nitrogen
is the result of the accumulation of humus and its content can

be maintained by the application of manures or fertilizers or by
the cultivation of nitrogen-fixing legumes. On some intermediate
or alluvial soils of the Jefara, the nitrogen content has been
shown to be about 0.1%. Similar figures could be expected in
the Jebel soils.

(d) Available Potassium and Phosphorns . The available
phosphorous content is generally high in the sémples. in the
Jefara, Caswell ( 10 ) found that the absolute phosphorus.
content varied from 0.01% to 0.007% compared with the world
figure of 0.2% Thus, though the total phosphorus- content may
be low, it appears that it is in a form readily available to the
plénts, and it is probable that the phosphorus- would not be a
limiting factor to plant growth.

In arid zones it has been found ( 11 ) that the potassium
content of the soils varies between 0.15% for sands and 4% for
clays. The results for available potassium with the samples
under discussion show marked variations, some of the soils being
very low (e.g. samples from Asabaa and Beni Daud) whereas others
are by high (Beni Nser)Q This variation could not be

associated with differences in soil type.
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"(e) Chemical Apailability. Values for soil reaction are
important in assessing the availability of soil nutrients. A
soil with a high pH reduces the nutrients available to the
plant. This is especially the case with phosphorous and trace
elements. Indeed, the low content of nutrients associated
with the high pH values may lead to deficiency diseases in the

" Jebel.
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Historical geographers are still undecided as to the exact

nature of prehistoric vegetation in the region of the Jebel

Garian.

CHAPTER VI

VEGETATION AND AFFORESTATION

In the fifth century B.C. Herodotus described in his

"History" the luxuriant vegetation which clothed the slopes of the

Jebel, inhabited at that time by numerous wild animals.

Existing sources refer to the following species prevalent in the

above region at the dawn of recorded history:-

1.
2.

3.

11.
12.
13.
4.
15.
16.

Olea Europe (Olive Tree)

Ceratonia Siliqua (Carob Tree)

Pistacea Atlantica.

Pislicaces Lentiscus.

Zizuphus Lotus.

Rhus Oxyacantha.
Tamarisk species.
Rosmanus Officinalis.
Calycotome Intermediare.
Thymus Cgpitatus.
Cistrus Salvifolius.
Genista Capitellata.
Peripocs Levigata.
Lycium Eurbpeum.
Stipa Tenacissima.

Esparto.
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Most of these species flourish in arid conditions. Certain
types of plant, however, require more moisture than others, as for
example the Tamarisk species. Tamsrisk, although it has a certain
commercial value on account of its fuel, oil, resin and tanning
properties, owes its greatest value to its ability to survive in
arid conditions, while at the same time affording shelter from
wind and sun. Pistacea Atlantica(Z) grows into a herd wood tree
twelve to twenty feet in height with dense foliage. It is found
in some of the rockiest places in the Jebel and also in dry Wadis
such as Wadi el Hamman (Plate 9). Historical evidence indicates
that this tree was grown for its oil production qualities. In
addition to its commercial value it was valuable for its shade.
Acacia Tortilis has shown the greatest capacity for generation
among the surviving indlgenous trees.

Zizphus Lotus is a tree like plant of smagll vertical
dimensions but of extensive length and breadth. It varies in
size from a small bush to a gfound cover of over 20 square metres.
It resembles a large green mound on the landscape.

The Zizphus Lotus is important because it indicates zones of

either former arboriculture or potential arboriculture. Both

Lang (3) and Pampanni () are agreed on this aspect of the Zizphus
Lotus. This tree is widely distributed in the Jebel. In fact,
there are few zones where it cannot be observed. It is found
principally in the great wadi valleys of northern Garian particu-

larly in the Wadi Gan, Wadi Arbaa and Wadi Zaret. In these aress,
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it is very dense. It is also found sparsely in the southern part
of the Jebel.

The Stipa tenscissima is a perennial plant with numerous but
bunched roots.(s) It is generally 1-2 metres high with numerous
filioform blades which resemble feather-grass. It flourishes in
the winter, autumn and spring but sheds most of its leaves in the
summer . It prefers more humid sites so that it is most often
found in wadi bottoms and on north-facing slopes. (Plate 10).

Its root systems enables it to collect and hold run-off water
which the tap roots can later absorb. Its blades form the basis
of Esparto collecting but the local population pﬁll the plant from
its roots so that it is beginning to disappear from some areas.

It is not confused with Stipa Lagascae, which has no economic
value. Yet overharvesting and grazing have caused a decline in
the yield of Esparto, and in consequence the.land of the Jebel
continues to lose the finest natural cover which can protect the
soil from erosion. If the Tripolitanian Government does not
enact laws to protect this plant, there will be a serious decline
in the number of this species which will, in the end, affect soil
structure.

The remaining species still survive throughout the region
except in specific areas which have been utilized for agricultural
getivity. The land here still maintains its vegetation cover,

. but the practices of ssmi-nomadic and nomadic peoples (shifting

cultivation and overgrazing) have affected to a great extent
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vegetationgl growth. In agddition, people have felled trees for
fuel which has resulted in the destruction of'plants:in the
mountainous regions. This phenomenon, however, commenced very
early on in the region, right from the first appeéarance of the
Iibyan people, and destruction of woodland areas has continued
gradually ever since. Moreover the Carthaginians and the Romans
cleared large areas of forest in order to utilize the land for
the cultivation of olives, figs, grapes and cereals. Grazing
has been an important factor in the destruction of natural growth.
Although the Romans cleared the forests of the Jebel for agricult-
ural purposes, they encouraged forestry in many areas by means of
soil conservation, and by building dams and terraces for fruit
trees. As a result certain species of tree, especially those
whose wood could be utilized for construction or for fuel are now
extinet, such as the Juniper. ' The Romans did not pursue the
matter of forestry with scientific purpose because man, until
recent times, thought that forests were natural phenomena which
would remsin unmaintained, although forest land is one of the
main resources of life (grazing cultivation and construction).

At the beginning of and during the Arab occupation, both
Berbers and Arabs destroyed the vegetétibnal cover by practising
shifting cultivation and animal grazing. The Turks attempted to
enact a forest law which would protect the natural forest but this
was not successful owing to various factors, mainly land rights

and the usefulness of the forest for fuel, and other personal
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requirements, which people in the Jebel practised. Therefore
one may assume that the Turks did nothing to protect the ¥atural
Vegetation of the Jebel.

| With the Itslian Occupation began the protection of natural
forest and vegetation. Several laws were enacted to preserve
the above-mentioned trees with some purpose. During the last
twenty years of the Italian occupation this legislation was
efféctive and little damage occurred to the natural vegetation.
The Italians initiated the afforestation of the Jebel at Bu
Gheilan, presumably with conifers, e.g. Pine. There are many
indications confirmed by the conservator of forests in 1952 of
work in this field, yet he only found a few holes which had been
used fqr Pine, but there remained nothing of this on the slopes
of the mountains, except at the foot of Bu Gheilan where the
Italians had established & Police Station in the vieinity of the
Bu Gheilan Spring. The Italians, however, had initiated their
programme during the latter part of their occupation (roughly 1938
onward) and furthermore there was considerable negligence on the
part of the authorities in this matter during the post war period.
In the same way, during the British Military Occupation (1943~
1951) nothing was achieved as regards afforestation in the whole
mountain area. Sérious afforestation on the other hand was
initisted at Bu Gheilan in 1953 by the Fofest Commission, and
since that time every year, several hectares of land have been

planted with suitable species, namely:-(6)
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l. Pinus Halepensis (Hot.). Pino d' Aleppo (Italian).

2. Cupressus sumpervirenes (Bot.) exotic to Tripolitania,
indigenous to Cyrenaica. Cipresso (Italian) Cypress (Eng)

3. Eucalyptus species (Exotic) Bucalitti (Italian)

4. Casuarina canning hamiana (Bot.) exotic.

5. Carob trees (Eng.), indigenous, Carrubi (Italian), Ceratania
Silqua (Bot.)

6. Acacia Cyanophylla (Bot.) exotic.Acacia Australiana (Italian)

7. Pinus Pinea (Bot.) exotic Pino Pinolo (Italian).

These species serve different purposes, as for example the
pine which flourishes best in the Jebel region and has a higher
timber quality because it can thrive in arid conditions, and in
soil of a low moisture content. It is, however, a slow growing
species compared with the remainder, and is composed of inflamm-
able material and does not shoot again if damaged or felled.

Thé Kleppo pine can also be planted in the calcareous, rocky
areas, and its plantation can be successful on slopes which do
not exceed twenty degrees. Thus, all the run-off water is
collected in the canals left by sub-soiling and is available there
for the young plant, whose roots penetrate into the soil more
easily as a result of its having been broken up.

However, trees Nos. 1, 2, 3, 4 and 7 proved successful in
the Bu Gheilan area, so they can be used without hesitation.
Trees Nos. 3 and 6 proved to be suitable provided that the site

is well chosen in advance so that it will not be liable to forest
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damage, deep soil etc. Robinia Pseudo acacia (Bot.) is not used
at Bu Gbeilan, presumably only at the Jebel Garian a long time ago.
It is to be recommended for an arid region and can be not only
successfully grown at Bu Gheilan but also in the whole of the
Jebel.

The Forestry Department started the serious afforestation of
Bu Gheilan in 1954 and the numbers of the trees which were planted
in 1958 were as follows:-(7) (Pig. 24)

1. Pinus Halepensis 16,000
2 Eucalyptus species 2,000
3. AcaciaICyanophylla 1,500
4. Cupressus cumpervireus 1,500
5. Carobs 2,000

Total 23,000

These trees occupied the slopes of Bu Gheilan estimated at
forty hectares (Plate:11). Moreover, there are a great number
of forest trees existing in each ex-Italian farm in both Beni
Dand and Beni Khalifa. They have a total number of 3,620, and
the average is ten trees of different species. Most of these
trees:are found in the vicinity of the farm house, in order to
protect the house from the great heat. In Asabaa many trees
have been plahted and in one farm alone, for example, there are
2,000 trees, and there are a different number of each planted

every year. In Beni Khalifa and Al Guasem, there is also
afforestation, such as wind breakers in every Berber farm.
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Generally speaking the re-afforestation of the Jebel Garian
must be carried out by both the Forestry Department and the farmers
themselves throughout the mountain in order to conserve the
structure of the soil, and thereby avoid séil erosion, which is
regarded as a most serious problem. Furthermore, overgrazing
and the cutting of trees and scrub vegetation for fuel, leads to
the widespread destruction of the natural cover. This phenomenon
is apparent in many places over the Jebel, particularly in the
western region where there are various barren hills and slopes.

One must therefore cdnclude that the Provincial Bstate in
Tripolitania must increase the area of the plantations by increas-
ing the number of trees, not only at Bu Gheilan, but also some
afforestation should be carried out in each mudiriyat. People
should be encouraged to afforest their own land in the Cabila, and
school children should tend one tree each year as a part of the
educational syllabus. This would in the end, stimulate an
interest in trees, increase the layman's knowledge of their
importance, and lay the foundations of future forests. In the
same way, & large area of the Jebel should be given to fodder
trees in all plantations. These would mitigste the disastrous
effects of drought on the numbers and condition of livestock.
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CHAPTER VII

POPULATION.

HISTORICAL BACKGROUND

The inhabitants of Garian have descended from two types of
people, the Berbers and the Arabs. The Berbers who form the
greater part'of the population are considered the original
inhabitants of the Jebel Garian. Ethnically, they are Hamitic

and descended from the inhabitants of ancient Egypt and North

(1)

Africs. The earliest Berbers were closely related to the long-
headed, brown skinned, dark haired race that had established
itself throughout the Mediterranean basin by the end of the old
Stone Age (about 10,000 B.C.) Later, those people were joined

by fair skinned, blue-eyed immigrants with red or blond hair,
whose origin, though presumably European, is a problem still to

be solved.

Herodotus in the fifth century B.C. gaveius the names and the

(2)

positions of the chief Tripolitanian tribes. The area east
and south of the Gulf of Sidra (Greater Syrtes) was occupied by
the Nasamanes one of the most powerful Libyan peoples, and the
south shore of the Gulf by the Psylli. The Nasamanes' western
neighbours were the Macae, whose territory extended as far as the
Wadi Caam area. West of the Macae the Jebel was inhabited by the
Gindames, the coastal plain by the Lotophagiu or Lotus-eaters,

followed by the Machlyes who stretched as far as Lake Tritonis

(Shott: A1 Gered). The interior of the country was occupied
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by the (:Garamantes in Fezzan. Later, during the Roman period,
from the third century A.D. onwards, there were new names which
are obviously those of large tribes: Ifuraces, Austurians,
Leuathae. Herodotus describes the Libyan tribes of Tripolitanea
and Cyrenaica as milk-drinking and flesh-eating, that is to say
nomads.(3)

Later, during the occupations of the Phoenicians, Romans,
Vandals and Byzantines, the Berbers generally mixed with the
invaders. They were influenced by newer elements, particularly
by the Vandals who came from Spain and spread throughout the whole
of North Africa.

The Arab invasions of Libya have had little racial influence
on'the inhabitants of the Jebel Nefusa, especially, the western
parts. The foreign influence in the eastern terrains was
linguistic more than racial. The peoples of the Jebel particu-
larly in the Jebel Garian have retained their physical charact-
istics, because they have not favoured intermarriage with the
Arabs. There are seversl reasons for this, including the fact
that they believe that the social and economic standards of the
Arabs are low as they are either nomads or semi-nomads. Hence,
the Arabs settled in specific areas of the Jebel, where grazing
land was available, and maintained their own tribal traditions and
customs. Those Arabs came in the eleventh century as a result
of the great invasions during the Fatimite dynasty.

During the Turkish rule of Libya, some Turkish soldiers inter-
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married with the Berbers of Garian, and produced a new type of
people known as Kologlis. The physical characteristics of this
type differed slightl& from the Berbers by being round-headed,
but on the whole we can assume that the Turkish rule hes not
greatly influenced the ethnic compesition of the population of the
Jebel Garian.

When the Italians came to iibya, their influences were
virtually restricﬁed to the estsblishment of demographic settle-
ments, depending on agricultural production. Therefore, the
 Italians raised the number of the population in the Jebel without
having any intermixture. Hence, the local people retained their
racial characteristics.

RACIAL GROUPS (See Fig. 25).

The main racial groups of Garian are therefore Berbers, Arabs,

Arsbised Berbers and Italians.
Berbers:

The Berbers are regarded as the original inhabitants of the
' Jebel. There are two main confederstions of Berbers, the Branes
and the Magadis.(h) They had come from two lecslities, north and
south of the Auras mounta;ns in Algeria. Lgter, they spread over
the whole coastal zone of Libya, but themajority of them were
concentrated in Tripolitenia near the coast. They were nomads,
wandering with their flocks and herds over the whole Jefara, and
used to come up to the mountainous areass only for hunting animals
in the forests which existed over the whole of the Jebel Garian

and the Jebel Nefusa.
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At the beginning of the Arsb conquest, they withdrew from the
coastal and Jefarz plains to the mountsinous areas. They were,
however, converted to Islam, but the Nalut-Yefren tribes adopted
the Kharejite heresy whilst the Garian Berbers favoured the
orthodox Sunni doctrines.

The Branes are composed of ten tribgl groups which are:
Azdagia, Mzsmuda, Auriba, Agisa, Cutma, Sanhagia, Auriga (Hawara),
Lemta, Hascufa and Gula.

The Madghis, on the other hand, include only four tribes:
Addssa, Nefusa, Darisa and Beni Lewata.

De Agostini(S) consideréd that the Jebel Garian Berbers
belong to the Auriga or Hawara which is the main branch of the
Branes.

Most of the people in the Mudiriyat Beni Dand, Beni Nser,
Beni Khaglifs snd &1 Guasem bélong to the Hawara group. The
Zenata (which is regarded as the largest group of the Darisa) and
the Sanhagia have played prominent roles in the long struggle
against the Arabs. There are some. elements belonging to the
Zenatia still to be found in the Ain Tobi area, where a great
battle was fought to the advantage of the invaders who annexed
- the south eastern section of the Mudiriyat A1 Gussem. The
Sanhagia, who are noted for the part they played in the wars in
Spain between the Almohadi and Almeravdi, in Egypt in the conguest
of the Fatimites, and Tunis in the Zenata rebellion (933-947).

Distribution.

Of the 15 tribes found in the Mudiriyat Al Guasem, 14 are
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Berbers. A1l the tribes of the Mudiriyst Beni Dand are Berber
with the exception of the Kradna, which is considered to be
Kologlis. The Beni Nser is also composed entieely of Berber
people who have settled either in the lsrger Wadis (Dannun, Bu
Ayyad, Al Yazgib) or over the rocky hill zone such as the Kaam.
"To 11 tribes in the Mudiriyast Beni Khalifa, there is only one
Arab tribe. The Berbers are concentrated along the fertile wadi
areas such as Wadi AL Taffah.
(b) Arsbs:

The Arabs are made up from two basic branches in Tripolitania,
the Beni Hilal and the Beni Suleim.(é) The former comprises the
Al Atbeg, Beni Ria&h and Beni Zogla; with two other groups of
mixed descent, the Al Magkil and the Beni Gushem. The Al Maakil
is found in the Jzafra tribe of Al Orban Mudiriyat and is the only
Beni Hilal group represented in Garian.

There are five main branches of the Beni Suleim; Beni Auf,
Beni Debbab, Beni Yebid, Beni Zegb and Beni Heib. The elements
of the Beni Auf are found in the Ulad Bregk, who occupy the
eastern section of the Mudiriyat Al Orban. The Debbab Beni Jaber
are found only in the southern parts of the Jebel among the Ulad
‘Sinan and the Al Jiweiflat of Al Assabas. Most of Asabaa's
tribes belong to this branch of Beni Suleim. The descendents of
the Beni Zegb are found in the Salghat and Mismin in the southern
part of the Mudiriyat Al Guasem.

Distribution. The Arabs are for the most part semi-nomadic being
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concentrated on the.south and eastern sections of the Jebel Garian,
occupying the whole of Al Asgbaa and Al Orban with limited concen-
trations in the four Berber Mudiriyats. In Al Asabaz, there are
18 Arab tribes with a total population of over 6,600 whilst in Al
Orban there are 5,000 pureArabs. Elsewhere Arsb settlement seems
to have been controlled by the existence of wells and springs and
good winter pasture. In. some areas, they cultivate cereals and
tree crops. (e.g. Wadi Nakhle), whilst elsewhere they have not
changed their traditional customs of practising pastoralism east
of the Wadi Gan and collecting esparto like the Sadrures, Ben
Yarbua, Baderten and Marwan (four Arab groups, of the Zebban tribe)

In Beni Dand, the Argbs lie in the north-western section of
the Mudiriyat at the foot of the Jebel scarp, whilst the semi-
nomadic Slalma are found along the eastern borders of the Beni
Nser and Beni Khalifg.

(c) Arsbised Berbers:

These people have originated from intermarriage between the
Arabs and Berbers, and bear the rescial chsracteristics of both.(7)
They are restricted to the Rabta &l Garbia and the Rabta &l Shargie
who occupy the ozasis in the northern section of Asabaa below the
Jebel. Their restriction to this area is probably the result of
the attraction of both Arabs and Berbers to the water supplies in
this essentially transitional zone.

Sherif tribes claim direct descent from the prophet Mohammed.

They producé genealogical tables, mostly apocryphal, to prove

k1
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their descent. Their title in Gsrian does not prove that they
are really of pure Arab descent. However, they are found in
Gerian only in the Gmata tribe of Al Orban Mudiriyat.

‘Marabout tribes claim descent from saints usually buried in
the cabila land. They are important groups, originated from Sagia
A1 Hamra in Southern Morocco, where from the end of the fourteenth
centufy, the holiest pilgrims seem to have been born. They had
played an important role during the Middle Ages, as they estab-
lished a new regime in North Africa. The ancestors of the
Marabouts came to Libya from the end of the fourteenth century
onwards and spread over the whole of Tripolifania. Some of them
went to the Jebel Garian and settled permanently. They inter-
mzrried with the indigenous people, and used to act as rallying
points and mediators among the hostile tribes. As a consequence,
they beczme very popular and respected people in the Jebel. More-
ovef, they used to teach children the Koran, and to lecture in
Islamic religion for the young people. Later, they established
many religious centres such as Jamaa Al TuahriaAin Bu Zeyyan vill-
age and another one in Kmashst (Al Gugsen Mudiriyat). Thus the
Marsbouts have played a prominent part in the spiritual and
cultural life of the Garian Berbers. At present, their influence
is weak largely as a result of the spread of modern education
among the tribes. However, they are still respected people and
the indigenous inhabitants still believe in their goodness.

Some Marabouts are Berbers and others are Arabs. " The former

are represented by four tribes, Zaviet Abd Al Mlack, Ulad Ben Naji,
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Al Fogha and Al Ntatat in Beni Nser Mudiriyat. In Beni Khalifa
Mudiriyat, they are two tribes Al Mgarba and Ghebbaa and a small
Lahma in Bu Zeyyan, Lahmat Al Tuahrig. .In Al Guasem Mudiriyat,
the Marabout tribes are seven, Kmashat, Al Lmamish, Suadia Ulad
Bu Jaafer, Shemmas, Ulad Bu Slama and Gararat Al Mrah.

The Argb Marabouts are found in Ulad Ben Yaggub tribe in
Beni Dand Mudiriyst and in Ben Jarboa in Al Guasem. In Al Asabaa,
thé Marabouts form the Bsherat tribe. They are represented by
Jaafrah tribe in the Mudiriyat Al Orban.
(d) Kologlis The Kologlis are the descendants of Janissaries
from different provinces of the Ottoman Empire and nstive Arab
or Berber women or even Christian women captured by the Barbary
pirates. They invsded Libya during the seventeenth century and
maintained their rule until the early part of the present century.
They are formed in Garisn by marrisge of some Turkish Janissaries
with Berber women. The Kologlis are found in the Jebel in two
tribes, Ulad Muarad incthe Mudiriyat Al Guasem snd Al Cradna in the
Mudiriyat Beni Dand. |
Qeé Italians Although the Italians first settled in the Jebel
in 1922, it was not until 19%% that they came in large numbers.
Apart from the garrison and the administrative officers, the
Italians were concentrated on the A.T.I. (Azienda Tobacchi
Italiani) settlement at Tigrinna. There was no intermixture of
the races because of the great politicsl, social and religious
differences. The Italians now number 710, and sre found only on '

the Tigrinna estate in the Mudiriysts Beni Dand and Beni Nser.
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(f) Jeus Tews were in Garian before the first Arab conquest of
Libya in the 7th century. They were regarded as indigenous
people in the Jebel, because they had settled in Garisn since the

dsys of the Emperor Vespasian. As a consequence of the Arab

invasion, their number declined and lster increased again in 1391,
when Jewish immigrants csme from Spain. Raciglly, some of the
Garisn Jews are I'Berbers who have adopted the Jewish faith end
thus it was very difficult to distinguish between them and Berbers.
However, the Jews of Garian avoided intermarriage with the Berber
Moslems, and so they retained their own customs and traditionms.
They used to live in Tigrinna and their occupation was making
instruments, tools, and jewellery in workshops found in some of
the troglodyte dwellings. They had a very remarkable name for
this sort of thing not only in Garian but also in the whole of
Tripolitania. Their total numbers in 1949 were 1,000 people.
After the Palestine crisis, they left Garian for Israel.

POPULATION GROWTH

Four censuses have been conducted in Garian within recent
times. The first was carried out by De Bgostini in 1917, two were
made by the Italian Government in 1931 and 1934, snd the most
recent was made by the United Nations in 195%. The two Italian
censuses were made on the bases of the administrative divisions
during the Itslian rule of Libya. Garian, for instance, was
including administratively both Kikla and Yefren. Therefore,
the figures of 1931 and 1934 gave Garisn approximately 73,000

people. This number in fact is regarded as inaccurate. Thus
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these figures may be rejected as having little validity to this
study. | |
De Agostini found that the total population in Garian in 1917
was 36,600, the distribution between the six Mudiriyats being

as follows:-

Mudirivat Populgtion
Beni Dand 7,200
Beni Nser 4,950
Beni Khalifa 54250
Al Guasem 7,600
Al Asabaz 7,150
Al Orban 4,150
Jews ——300
Iotal 36,600

HoWever, the accuracy of thisccensus is.dubious. The count
was made between 191% and 1917 by sdministrative officers, that
is during the war snd in a period of general unrest in Tripolitania
Secondly; the indigenous populztion were suspicious of the census,
recalling that Turkish counts in Tripolitania usually preceded
taxation or conscription. Moreover, De Agostini seems to have
hsd a propensity for round figures indicating rough estimates.
Nevertheless, it is a useful means of comparing the population at
the beginning of the Italian period with that of the present day.

(9) :

The 1954 census gives the following figures:-
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Mudiriyat Population Increase Percentage
or Decreagse Increase or
1917 1994 1917-1954 Decrease.
Beni Dand 7,200 7,685 + 485 + 6.+3%
Beni Nser 4,950 3,865 - 1,085 - 26.5%
Beni Khalifa 5,250 3,734 -~ 1,516 - 30.1%
Al Guasem 7,600 6,708 - 892 - 13.4%
Al Assbaa 7,150 6,912 - 238 - 3.5%
Al Orbah 4,150 5,232 ¢+ 1,082 ¥ 20.2%
Jews 300 :
Totals 36,600 34,136 - 2,483 - 100.0%

A comparison between the figures shows a general decline im
number of 2,3%. This decline may be attributed to three main
causes, first of which were the wars of conquest and rebellion
that lasted between 1911 and 1923 in Tripolitsnia. The rebellion
in particuiar was suppressed with great severity. Secondly,
migration was considerable particularly during the early Italian
period and during the drought years. Moreover, Italians
expropriated the indigenous population of much of their sowing

and pasture zones.

Age Structure
Age structure is particularly important since it shows the

effects of population movement over a number of years as well as
providing an indication of future population movement. It is
particularly important in Tripolitania, where there are no

gccurate birth or death rate statistics.

Most under-developed countries are at the primitive stage in
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population cycle that is that age structure is determined by high
birth and death rates. Most Middle Eastern countries are emerg-
" ing into the second or Yearly expansion" stage with declining
death rates and high birth rates.(lo In such populations, it
is normal to find at least 40% of the populstion under the age of
15 with a very low percentage over 60 years.old. The older age
groups often reflect the disorders which have been characteristic
of these countries over the past 50 years. Another important
feature in Mediterranesn states is the difference between the
age structure of rural and urban areas on account of migration.
To this pattern, Libya is no exception. Tripolitania is
reaching what Rostow termed the "take-of f" stage so that the first
effects of falling mortality are being felt in the urban areas.
30% of Tripolitania's population is under 15 years of age. The
proportion rising to 40% in the rural areas but falling to 33%
in Tripoli. In Tripoli, however, 21% of the total population
and 22% of the male population is aged between 20 and 30 years
compared with 12-15 in the Jebel.
Age Structure in Garian (Fig. 26 shows the population of the
~Jebel Garian. 30% of the population is under 15 years of age.
There are significant indentations in the figure in the age
20-25, 30-3%, 45-49, and 55-59. These indentations are typical
in Tripolitania except that Tripoli shows in the 20-30 age group.
These indentations may be related to the recent history of

Tripolitania which is summarised pelow. 11

1900-1910. Tripolitania was a backward,province of the Ottoman
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empire during this time. The Port was struggling with internal
dissensions in the Balkans and withithe time of the'young Turks'"
movement. Unrest was produced in Tripolitania by, on one hand,
the growing weakness of Turks and on the other by the Government's
attempts to impose increased taxsztion and conscription. As a
result, emigration to Tunisia developed.

1910-1917 The Italians invaded Tripolitania in 1911 and the
Jebel had been conquered a year later. After 1914, the tribesmen
revolted and drove the Italian to the coast. Anarchy prevailed
in the Jebel.

20-192 During this period, the Italians re-conquered
Tripolitania. The tribesmen were classed as "rebels" so that
the Fascist government and Ascari trqops showed no mercy. At
least 5,000 peoﬁie from the Jebel died as a result.

1925-1939. - In this period, land was confiscated for Italian
colonisation. The resuitant disruption of the local economy
meant that emigration grew rgpidly. |

The age groups 45-49 énd55-59 were particularly involved in
the early fighting whilst the age group 30-3% was born during the
re-conquest. The indentation in the 20-25 age groups is a
reflection of the extensive nature of emigrstion from the Jebel
which appears to be of a temporary nature since s more nofmal
balance is found in the 25-30 age group.
Sex Structure

The ratio of males to females shows adverse balance. The

sex ratio of the Jebel Garian shows sn excess of males over

females as follows:-



-117-

POPULATION OF GARJAN, 1954

Mudiriyat Both Sexes. Males Females
Beni Daud 7,689 4,078 3,607
Beni Nser 3,865 2,003 1,862
Beni Khalifa 3,734 1,876 1,858
Al Guasem 6,708 3,382 3,326
Al Asabaa 6,912 3,626 3,286
Al Orban 5,232 2,696 . 2,536
Totals 34,136 17,661 16,475

However, the accuracy of these figures may be called to gquestion.
In a primitive snd Islamic society, discussion of the number of
wives or daughters, which a man may have is considered impolite
ond thus the actual number revealed to a census counter is
unlikely to be true. It is probable thatxthe number of females
is greater thap would appear in the census and that the sex ratio
is less adverse towards the females than at first sight.

Thus the average position is something less than 1009 males
per thousand females. This figure is greater amongst the Berber
settled peoples than the semi-nomadic groups.

Leyel of fertility.

A rbugh measure of the fertility of the Libyan woman is
furnished by the ratio of children under five years of age to
women between 15-19 years old as enumerated in both 1936 and
1954 Censuses. This ratio is cdlculated at 683 children to

1,000 women &n 1936 and 672 children to 13000 women in 1954,
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while the ratio for Tripolitania in 195% is only 666 children
to every 1,000 women. These figures suggest that Libyan
women are relatively fertile and consequently they imply a very
high birth rate of about 35-40 per thousand population in 1936.
The crude birth rate in 1954 for ZTripolitania is about 39 per
thousand of population, although less than the rate of 41% for

the whole of Libya. +2)

This fact is associated with the high marriage in Libya as
a whole, because under Islamic law, it is possible for men to
mafry up to four wives and divorce may be simply obtained. The
divorce rate is high and probably has a great effect on the
level of fertility. Divorce is in fact the conseduence of
infertility, age and the ﬁnfortunate practice of bridegroom and
bride meeting for the first time on the wedding day without any
'previous friendship between them. Polygamy is not widely
practised today, being restricted to the older age groups and
only among the wealthy people in the Jebel. Its percentage does
not exceed 4.5%, whilst the percentage of males who are married
to one wife is about 95%. In general polygamy is going to
disappear particularly among the educated people.

In the Jebel Garian marriage costs are very low,
especially among the semi-nomadic péople of both Al Asabaa and
Al Orban, but the costs are slightly higher among the settled
people of Beni Daud, Beni Nser, Beni Khalifa and Al Guasem.
-Only about 4% of the males ahd 2% of the females are single

after the age of forty. The average age of marriage in Garkan

would appear to be 25-30 for males and sbout 20 for females.
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‘The season for marriage is during the summer and autumn, when
the people finish harvesting. Families tend to be large, when
not too reduced'by mortality, and include in Garian about four
children on the average.

Level of mortality.

There are no statistics in Libya on the number of births,
deaths and migration. It is only possible to indicate the
position of Tripolitania and the Jebel Garian with reference to
conditions elsewhere in Tunisia, Algeria, Morocco and the Middle
Hast.. It is estimated that the death rate in Libya as a whole

(13)

is 35 per thousand. It must be noted that in a primitive
economy, the death rate is always high, because knowledge of
modern hygieniecmethods is almost entirely absent. Moreover,
the water conditions which comes mainly from the primitive
cisterns are thus not very good and clean as in Tripoli or
Garian town. This phenomenon is found in Beni Daud, Beni Nser,
Beni Khalifa, Al Guasem and Al Asabaa where the fresh water is
limited and does not suffice the requirements of the native
population. In addition, the poor food which does not contain
either rich protein or fresh vegetables has greatly influenced
the health conditions of the people. lioreover, infant
mértality is also high due to lack of milk and adequate infant
food. Diseases such as Pulmonary Tuberculosis cause high
death rates in the region which mainly resulted from poor food
and the type of settlement (mainly troglodyte dwellings) which

have no facilities &s for instance, windows, bathrooms and
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modern kitchens.

DISTRIBUTION AND DENSITY (See Fig. 27 ).

Beni Daud is the largest and most populous arez in Garian.
It has a population of 7,685, and the population density of the
Mudiriyat is 50 persons per sq. kilometre. The reason for this
high density is not ohly that it s the most fertile aréa in
the Jebel but it aléo cqntains Garian town, the chief marketing
and route centre of the Jebel. However, the bulk of the
population is concentrated in the eastern zones as the west with
its rugged~and denuded hills is unfavourable for extensive
cultivation. The Jefaran zone of this Mudiriyat, Gattis, is
settled by semi-nomadic Arab tribes.

Al Asabaa with a population of 6,912 in 1954 is the
Mudiriyat with the second largest populatioﬁ. The population
is totally composed of wandering pastoralists, who show a decline
in number of about 250 since 1917 for the reasons outlined above.
The population density of Al Asabaa is two persons per sg. km.
This density in fact is very low compared with the other
Mudiriyats. Most of the peoples are concentrated in a small
section in the north of it. In addition, there are two Arabised
Berbersgroups who are solely restricted to the oases of Rabta
al Garbis and Rabta al Shargia.

Al Guasem has suffered a decline in population of nearly
900 people since 1917 to the present level of 6,708. Within
the Mudiriyat, the actual distribution is depending on morphology

in relation to soils and water supply. Thus, in the southern
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part, there are seven tribes. = Here, a number of large wadi
depressions facilitate cereal, vegetables and tree culfivation
whilst in the western parts the arid rocky hills limit fertility.
Thus high population densities (30 bersons for each sq. km.)

are found in the flat zones, whilst in the accidented areas,
density is very low. ‘ .

The population of Al Orban is about 5,340 showing an
increase of 840 people since i917. Therefore, the Mudiriyat
Al Orban is considered the second one whose population increased.
This may be assigned to the remoteness of this zone from the
main area of Italian activity, a factor which may have encouraged
immigration during the Italian period.

The decline in the population of Beni Nser to the present
figure of 3,865 is about 1,085 since 1917. This is due to the
normal migration factors of the Jebel supplemented by the greater
aridity of this area. Also, the Italians confiscated land in
this zone, thus robbing the indigeneus peoples of their means
éf livelihood. Population is concentrated in the eastern part
of the Mudiriyat, whilst the western zone with ragged bare hills,
dfy wadis and only limited areas of agrkculture is sparsely |
populated, about 18 persons per sq. km.

This western zone is the homeland of four tribes, the Bu
Ayyad, the Al Ysaphib, the Zaviet Abd Al Mlack and the Dannun,
who cultivate on the minor terraces in the larger wadis. Decline
in number has not been great among this group, due probably to

the fact that Italians found the land unfavourable for
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colonisation. . However, there has been no incresse in

“population as in BéniuNser, because of the low volume of water

issuing from the springs, and the irrigation methods employed

which do not favoir extension of the cultivated area.

The population of the Mudiriyat Beni Khalifa in 1954 was
3,734 showing a total decline since 1917 of 1,516, due to the
reasons already outlined. The most fertile areas siach as the
Wadi al Taffah and the Wadi a2l Njusat are the most densely
populated. The wesﬁern zone of the area is sparsely populated
due to the existence of bare hills and dry wadis.  However,
the whole population of the Mudiriyat is concentrated in a
small.section of the area, whilst the rest is largely deserted.
Thelpopulation density of the Beni Khalifa is 16 persons per
sq. km.

MIGRATION
~ Initially, a differentiation between the pastoral migrations

of semi-nomads and emigration from the Jebel Garian must be made.

Here, the concern is with the latter though in fact it is much

influenced by the former. Four periods of migration from the

Jebel may be recognised.

1. 1900—;91%. Considerable migration from the Jebel occurred in
this period as the result of Turkish demsnds for troops. It
was mainly directed towards Yunisia but no statistics are
available to enable one to determine volume.

2. 1914-1923. The Italian conquest resulted not only in great

loss of life among the indigenous population but also in
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punishment involving loss of land and wster rights. Further
resistance to the Italians was maintained from bases first in
the Ghibla then Cyremiicawith eventual withdrawal to Egypt and
Tunisia. Of these, many settled permanently in Tunisia
particularly some groups from the Mudiriyats Beni Daud, Beni
Nser, who lost their lands, but some groups of the Mudiriyat al
Guasem, especially from Egypt, returmed after the war. In
addition, some tribes from both Mudiriyats 4l Orban and Al
Asabaa migrated to the deep Ghibla. |

3. 1923 - Present day. There has been considerable migration
to Tripoli in search of work during these years.- Some of this
migration has been permanént but it has been mainly of a
temporary nature. There are still a large number of people
teaving the Jebei temporarily either for the autumn harvest in
the coastal plantations or in search of work inﬁTripoli during
the summer months. This migration occurs on a large scale
from the settled and semi-nomadic peoples off the Jebel.

L. Drought years. There were several droughts in the years
1927, 1935, 1940 and 1947. This resulted in large numbers
leaving Garian temporarily and seeking work either in Tripoli,
Benghazi or in Tunisisa.

A considerable bulk of this emigration has been of a
permsnent nature and thus has adversely affected the natural
increase. Temporary migration is, however, of greater
importance numerically and most families seem to have at least

two members working in the coastal towns.
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Moreover, of the Italian settlers who came to the Jebel
Garian in 1933 in order to colonise the lands over the mountain,
only 10% now remain, the rest having either returned to Italy

" or migrated to the coast.

FUTURE _POPULATION.

It is difficult to prognosticate on the future of the
Garisn population. Increasing knowledge of basic hygiene,
greater medical facilities and child-care may be expected within
the next few years. This may well lead to a fall in death
rates and possibly to greaster migration. At the moment, it may
be said that marriage rates rise and fall according to rainfall.
' Rainfall determines the success of crops; in good years the
marriasge rate is high, and the reverse in drought years.

| The situation may be altered by increasing the area under
agricultural production and by adopting the techniques so
- successfully employed by fhe Italians at Tigrinna. This woyld
mean greater sedentarisation of the population with a trend
away from pastoralism. This is the only solution for the
Jebel Garian snd will not only help to raise population numbers
but also provide them with a livelihood.
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CHAPTER XTIII

SETTLEMEN T
EVOLUTION OF THE SETTLEMENT

The pattern of settlement in the Jebel Garian is unique as
far as the rest of the escarpment is concerned. The inhabitants
of Garian have specisl rscial and cultursl features that disting-
uish them from the inhsbitants of the Jebel Nefusa and the Jebel

Tarhuna. These differences are reflected in the settlement

" pattern.

The ancient pattern of settlement differed from that of the
present day. The ancient villages are found in the southern
parts of the Mudiriyat Al Guasem and in the Mudiriyats Beni Nser
énd Beni Khsglifa. In these areas, the villages are sited either
on hill tops or on the upper'slopes of the wadis. .Msufin, Usaden
Cléba, Slahat and Sadrura are examples'of the first type whilst
examples of the latter include Bu Ayyad, Dannum and Yaaghib.
Today, many of the villages are uninhabited but people still
live in a few of the villages, notably Slahat, Msufin, Usaden,
Ghebaa: and Cleba.

These villages were obviously sited in relation to defence.
Despite the fact that stone built houses were expensive to
construct, the population selected these sites in remote areas
to avert the attention of marauding nomads. The Berbers are
alsd proud of their own special language and traditions and thus

wished to live in isolation.
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4 second type of settlement with ancient origins is found in
the Wadis el Arbaag and Gan. Defence agsinst ferial and human
marauders is agein important in their location whilst good
agricultural land wss available in the wadi beds.

Other ancient villages are relsted to the Roman and later
Romano-Berber settlement. The only significant Roman settlements
were found in both Msufin and Al Asabas. Goodchild(l) has found
in this ancient village numerous fragments of Christian inscript-
ions of the fourth century A.D., in which the "opulence",
"abundance and progperity of God were praised. He also
discovered in Msufin numerous Roman olive presses. In Al Asagbaa,
Haynes(z) stated that the Romans had built a church in 211-217 A.D
which is situated now abdut three kilometres north-west of the
Mudiriyat of Al Assbaa and one kiiometre south of Ras el Wadi.

The site is on high ground overlooking the Jebel escarpment and
there is also a fortified farm less than a kilometre away to the
east. In addition, there are many Roman remains found in Wedi

(3)

Crema snd Bir Cur in Al Orban snd Slzhst.

However, each ancient Jebel village surrounds a central Gasr
~or fort which hssibeen very important for defence of the inhabit-
ants of the village. Most of these forts have so far been
significent for the Jebel Berber, snd Slahat is the only exception
which lost its validity since the Arab tribes occunied it and
abandoned the function of the Gasr. They were attracted by the

existence of a good wster supply near the surfsce and a generous
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numbér of date palms in the vicinity. Though the Arab tribes do
not generally tend to settle in one place permanently, they found
themselves obliged to settle near the oases in order to cultivate
the suitable lands for agriculture and obtain their requirements
of water for home consumption. Thus Slahat was the only Berber
village which has been conquered by the Arsbs in Al Guasem and
represents a good example of the influence of the foreign invasion
in the Jebel, and their attempts to mix with the Berber tribes.
There were many geographical factors which encoursged the advance
of the Arab elements towards the Jebel. The most important one
is the Wadi Gan. By this wadi, the Arabs entered Garian and
occupied Slghat. Some other Arab elements came from Bu Gheilan
and spresd over the whole of Al Guasem, though they tended to
settle permanently in Kmashst and Wadi Nakhle, where water supply
exists near the surface.

The rest of the ancient villages of the Jebel Garian remained
away from the influence of the Arab invasion. So, the inhabitants
retained their own traditions and type of settlement, because the
function of Arab rule was administrative more than cultural, and
intermarriage was not general. This case in fact was dominant in
the whole of the Tripolitsnian escarpment, but changed later during
the Fatimate rule of Libya. Under their regime, many Arab tribes
came to Libya in the 1lth century A.D. and spread through it.(h)
Among them were the Beni Hilal and Beni Suleim who came up over

the escarpment and occupied some psrts of the Jebel Garian. Some
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of them settled permanently and engaged in the cultivation of cer-
eals and arboriculture in Wadi Nakhle where the underground water
resources are available, but the majority of the Arab elements
mgintsined their own old traditions. They favoured their own
former life, namely, practising shifting cultivsetion and pastorsl
activity. Those tribes spread into the whole eastern and western
parts of the Jebel. The Beni Hilal settled in Al Orban and the
Beni Suleim occupied the plateau of Al Asabaa. These tribal
areas were favourable zones to the Arabs since the surfaces of
land and the climatic conditions are to some extent similar to
their original home in the Arabian Peninsula. Thus the incoming
elements have not affected the settlement pattern prevalent in
the Jebel. On the contrary, the Berbers were very suspicious
of the Arabs and always avoided intermarriage with them, and kept
away in their isolation.

During the Turkish rule of Libya, no develophent took place
in the settlement of the region. Disturbances and anarchy
increased and many clashes occurred between the sedentary Berbers
and the Arab nomads especially during the years of drought when
there was lack of food supplies. At the end of the Turkish rule,
security was found to some extent snd as a result of this, some
Berbers families left the main villages to settle near their own
cultivated land in troglodyte dwellings. This movement increased
in scale during the Italian occuﬁation which encouraged the people

to settle outside the ancient villages without feeling any
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insecurity. Hence, the Italian administration has affected
considerably the migration of the villagers away from their
ancient homes to the troglodyte centres and the migration increased
S0 fapidly that some villages were completely vacated by their
inhabitants, as for instance, Ibadut, Magarba, etc. Even the
. smaller indigenous groups who were. accustomed to live on the
slopes of the wadis, migrated to settle in dispersed troglodyte
.villages, i.e. Dannum snd Yaaghib. Generally spesking, this
movement of the villagers from the summits of the hills to plains
represehts a: very significant bresk with tradition. In spite
of that, the tribal system remained the same. However, Shifting
to this sort of dwelling is not progress but rather regression
since the ancient houses were more civilized.
SETTLEMENT MORPHOLOGY -

The settlement morphology in the Jebel Garian is of basic
interest to the geograspher, and may be classified into three types:
anclent Villages, troglodyte dwellings and modern Italian settle-
ments. (Fig. 28).

Ancient villages vary from small to large units, according
to the geographical position and the origin of the inhabitants.
Both the villages which are situated on rocky summits of limestone
hills and those found on the slopes of wadis consist of groups
of houses. 'Mbst of these summit'villages have a well developed
morphology aligned along the main through road, whilst others on

the wadi slopes contain only a few haphazardly sited houses.

The hill-top villages as s whole tend to be sited overlooking a
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small tributary of a main wadi, as for instance at Cleba, Msufin,
" Ghebbasz and Slahat. The secondsry village type is exemplified
in the settlements at Bu Ayyad, Dannum snd Yasghib, where the only
common denominstor is the amorphous snd immature morphology.
(2) The big ancient villages include Ghebbaa, Usaden, Cleba
and Slahat (Plate 12). The settlement morphology of those
villages is slmost identical, with the village centre situated on
the top of a rocky hill and with the houses spreading down the hill
sides. The houses are built close together, but there are many
small alleys penetrsting the village from the main through road
which generally traverses the village parallel to the tributary
of the wadi. Every house contains four rooms, one kitehen and
a court-yard. The area of each room is very small. One family
in many cases settles in one room, and thus as many as four
families share one house only. No sanitéry facilities sre
available. There are many shops which usually lie adjoining
the main road, selling food stuffs and acting as cofes. The
market is situated away from the built houses. Formerly, each
village had a specialized market, but now the official market of
211 villages exists in the sdministrative centre of the Mudiriyst,
or Garizn town. Moreover, each villageibss a caétle (Gasr)
which is ususlly situsted on the highest point in the village,
and whose function was the defence éf the inhabitsnts of the
village in case of danger (Plate 13).

The materisls for building consist mainly of limestone, which

is available everywhere in the Jebel. Besides limestone, gypsum
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is regarded as sn essential msterial of construction, being aveil-
able in good quantities in Bir el Gnem and Mizda; in other words,
it was imported: from outside the region. The construction of
houses was a difficult task, because of lack of speclalised labour.
A1l neighbours must help with construction if anyone wants to
build a house for himself. Thereiis no pre-srranged plan for
each house. Some courtyards are square whilst others are rect-
angular, but both are so that the women can move about freely but
unobserved. Generally speaking, the characteristics of those
ancient villages are typicsl of the Turkish style of building.
Each village has one or two mosques built in the orthodox pattern
of Muslim architecture. Finally, the development of the ancient
villages has now stopped, due to increasing numbers of people
migrating from hill-top to plain. The village almost shows @
dsily decrease in population, and a lot of houses are falling into
ruin. Nevertheless, there remains still, within each villsge, a
hucleus of well preserved dwellings belonging to the established
Mudiriyan hierarchy.
(b) The morphology of the small ancient villages is variable.
Most of them exist, for example, in Mudiriyat Beni Khalifa,
Shamsa, Beni Uzir, Magarba and Tbadut (Plate 14). Those villages
are situated on high land, on mainly limestone rocks. Most of the
dwellings of those villages sre in'ruins and their inhgbitants
have migrated to the plains to settle permanently in troglodytic

dwellings. This kind of village has no particular morphological
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form snd generally they are merely a group of houses situated on
" any rocky hill. - This may indicate that the old Libyan Berbers
were settled sparsely in many villages in the area. On the other
- hand, the villsges which exist on the slopes of wadis still retain
their old style of building as for instance at Hojra and Bu Ayyad
..both in Wadi Torshin. The villages as a whole do not bear any
definite shape, Hojra consisting of a few houses on a minor
terrace of the wadi, and Bu Ayyad comprises several houses
scattered spsrsely on the slope of thewadi. The number of
inhabitsnts in this wadi is very limited, because the construction
of houses is very costly, and transportation of building msterials
is quite difficult, since the slopes of the Torshin are very steep.
There is neither mosque nor school in Hojra and Bu Ayyad (Plate 15).

In addition to the two villages which have been considered,
there is another interesting village in Wadi el Arbas known as
Yazghib. This o0ld village is now also ruined and most of its
inhabitants have migrated to settle in troglodytic dwellings. |

The second major type of settlement in the Jebel Garian is
the troglodytic village. This sort of dwelling is the dominant
feature of the present settlement of the Garian ares, and is
increasing rapidly in importsnce as the ancient hill-top villages
decline. The movement from the hill-top to the plain started
at the end of last century and subsequently increased on a large
scale during the Itslian snd British occupations of Libya. This

trend reflects many economic and political aspects of the Jebel

:
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Garian. The economic aspect appears in lsck of the capital to
build and maintain houses which cost a lot of money, and the lack
of an organised labour supply. The local people found that
digging a troglodytic house was cheaper than building s house
above ground. Moreover, the troglodytic houses generally are
warm in the winter and cool in the summer.

The new Garian troglodytic settlement hss no characteristic
form above ground. It is possible to divide troglodytic villages
into two types: horizontal and vertical. The first one is more
primitive, because it is built into the rocky sides of cliffs.
(Plate 16). It consists usually of one or two rooms snd 2z very
smzll kitchen. In front of the rooms, there is a courtyard open
to the sky. This sort of cave dwelling is common smong the poor
péople, for instance of Slahat, Marwsn, Yaaghib and in hudiriyat
Asabaa and their number is 550. The latter are considered as
semi-nomsds ss they do not actually settle permsnently in one place.
This type exists also in Al Orban. ‘

The second kind of troglodytic settlement is very important,
because it is found on a large scale in the whole Jebel Gsrian.
Their total number is 6é,242. This style of cave dwelling is
identical in gll the four Mudiriyats of Guasem, Beni Dsud, Beni
Nser and Beni Khaiifa.(5’6) The troglodyte house is.generally
in the form of a very large excavation in the clay beds, usually
50 feet square, comprising four rooms and sz small kitchen (Plate 17).

The size of each room differs from one house to znother, and takes
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the form of an excavation in the clay formation. (Fig. 29).
There are no windows, but the walls are white-wsshed. The
courtyard frequently measures 36'sq. metres in arez, is open to
the sky and surrounded by many entrances to the rooms. The
actual "front door" of the underground houses is some distance
away at the top up a long semiés of steps. The furniéhings
consist usually of rugs, cearpets and some locsl plates. Outside
of every troglodytic dwelling there is the "Hosh" which is
generally a squere wall up to two metres high surrounding the
entrance of the troglodytic house. In one corner of thev"Hosh",
there is a room (Marboa) which is a reception place for visitors
and guests. Both the "Hosh" snd the Marbos are s genersl feature
in troglodytic houses.

Roads and streets in the troglodytic villsge tend to follow
no clear pattern. In other words, there.is sometimes a public road,
but it ends by disappearing into a maze of smsll trscks which are
the main communicstion within the village. There are in fact no
overall common characteristics to this nétwork of communications.
‘They are usually narrow and a great obstacle to modern means of
transportation, except landrovers and other specialised vehicles.
Some of them were enlasrged by the Itslian administration in order
to provide access for the Itslian farmers to their lands. Those
tracks are now secondary roads which lead to the agricultural areas
in both Beni Dand and Beni Nser. The tracks which did not interest

the Italisn settlers were neglected. This type of minor track
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exists on a large scale in gll the troglodytic aress. OSometimes,
quarrels occur about ownership of tracks, since some farmers plough
them up for cereal cultivation and impede access. Hence, the
tracks chsnge direction every year especially in Al Guasem, Beni

Nser and Beni Khglifsa.

THE MODERN ITALIAN SETTIEMENTS

The area of study covered in this survey of the morphology
of the Italian settlements includes Tigrinna Village and all ferm~
houses occupied by Italians in the two Mudiriyats of Beni Dand and
Beni Nser.

(a) @igrinng Village This village can be regarded as a good

example of the modern type of Itslian settlement (Plate 1E).
Tigrinna at the present day, still has the essentisl function of

sn agricultural centre, even though the Aziends Tobac¢chi Ttaliana
did not complete the planning of the village due to the beginning
of World War II. Tigrinna village is in the centre of an
agricultural area, directly south of Gsrian. The mgin purpose
behind the establishment of this village in 1933 wes to answer the
needs of the Itslian colonist farmers. The village 1s small and
simple, with only one main rosd (west to east) dividing the village
into two partsy; the upper half overlooks the northern agricultural
area, and the lower half overlooks the southern. Within the
village itself are several houses which belong to the Azienda
Tobacehi Ttaliaha(Plate 19) , a school, a churéh, a modern olive
press and the offices of the Mudiriyat Beni Nser . On the

outskirts of the village there are a multitude of privately owned
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csfes, and farmhouses.

Planning development by the Italian Agency was terminated by
the war, and since that date, no further construction has been
carried out. |
(b( Farmhouses

The building of fsrmhouses by the A.T.I. in the lMudiriyats
Beni Dand gnd Beni Nser was started in 1933 and ended in 1939,
when 356 farm houses had been completed(7) Their distribution
is as follows:-

200 farmhouses in Beni Dand

156 farmhouses in Beni Nser

Each of the houses contsins three rooms, s kitchen etc.,
and is situated in -~ cultivated two or three hectares of land
(Plate 20). From the farmers' point of view, the houses are
convenient.for his needs, for the rooms are large, and water and
electricity are available in each house. An annex to the farm
building has been constructed st the rear of every farmhouse,
which can be used for stalling the animsls and storing forage.
A.T.I. constructed a cistern of 200 cu. m. capacity for each
house, which collects the water which drains from the roof during
the infrequent downpours.

Though the farmhouses which the Italian colonists occupied
were uniform in every way, they were well adapted to the environ-
ment, and were reasonably cheap to build. The geographical
distribution of the A.T.I. farmhouses is mainly confined to the

esstern part of the Jebel Garian in the Mudiriyats of Beni Dand



-138-

and Beni Nser, though most of the settlers' houses are concentratec
in the former Mudiriyats, where there are about 356 of them. The
laymut of the estate does not follow any strict geometrical
pattern, and the houses are scattered in pairs across the‘terrain
where they provide the best sccess to the agricultural area
attached to then. Generally, the .- houses comprising any pair
in this estste are close together, and give living accommodation
for two families (See fig. 34)..

The A.T.I. constructed a complete net of rosds between Tig-
rinna village snd Garish town, and completed three main roads to
link the fsrmhouses on the estate. The most impoftant road
crosses the land of the Tegassat tribe and connects with the
main Tigrinna-Garian road, with various extensions to other areas
in the Mudiriyats of Beni Dsnd and Beni Nser. A second
important rosd originates to the west of Tigrinna on the Garian-
Yefren road, snd comes to an end to the esst of the Ksmmun tribal
ares. In addition, there is another major road, which connects
Tigrinna with the southern Italien settlement in Maad.

Generally speaking, the roads serving the area are good,
being well maintsined, and make accessible all the agricultural
terrain.

RURAL SETTLENMENT PATTERN N

B y far the greater part of the populstion in the Jebel
Garisn is rural, hence any survey of the rural settlement of the
area must be considered in terms of the Jebel as a whole. It

is possible to classify the inhabitants of the rural districts
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into two categories; the settled populstion; the semi-nomads.
The first category includes the four Mudiriyats of Beni Daud,
Beni Nser, Guasem and Beni Khalifa, whilst the second is made up
of the Mudiriyats of Al Asabaa and Al Orban.  Of the inhabitants
of the Jebel Garian, some 64% are sedentary, with the total
population of the four Madiriyats comprising some 24,689 of the
settled tribes of the district. For the purposes of this study,
sn individual survey of the settled inhabitants of each Mudiriyat
will be undertaken, to give a more detailed picture of the geo-
graphical background to this aspect ©f settlement in the Jebel
Garian.
(a) SEDENTARY PEOPLES

1. Mudirivaet Al Guasem

Mudiriyst Al Guasem occupies a very interesting area of the
Jebel, which is 222 square kilometres extending from Wadi Gan in
the east, to Wadi Bu Sheba in the west, from the Jefaran plains
in the north to the lands of Beni Nser in the south. The whole
of the population of Al Guasem can be regarded as settled,
including all 15 tribes which number 7,529 ‘in total. Agricult-
urally, the people of Al Guasem are dependent upon both arable
and stock farming carried on from a fixed dwelling. Though some
of the tribes are living in houses, ss for instance the Lamamish,
Kmashat and Sadrururs, the majority of the tribes are settled in
Atroglodytic villages.

The troglodytic'people are dependent upon agricultural

'pursuits, based mainly on cereals and supplementary crops of
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olives, figs, slmonds, grapes snd vegetsbles. Where the water
table 1s exceedingl& deep, then irrigstion is necessary, with
vegetables as the main crop, snd dates as a supplement. This
irrigated area, which includes the lands of Wadi el Nakhle and
Kmashat, 1s & vast depression oasis in the Jebel. The occupants
of thé oasis sre mainly Arsb elements who came up to Gasrian after
the 11th century and spread in Huditiyat Al.Guasem.  Some of
these peoples live in hill-top villsges like Sadrurus, snd others
"are settled in the depression itself, as for instance, the Beni
Mahanna and the Kmashsat. Originally these tribes were nomeads,
but have since settled to a2 sedentsry agricultural life.

The bulk of the troglodytes aredependent upon small patches
of dry-land sgriculture. Some of them in fact utilize terraces
on the wadi slopes, for exsmple the Rahba who cultivate the
terraces which are found in Wadi Rumman north-west of Al Guasem.
Cereals and fruit trees account for most of their production.
Agricultursl land is, however, insufficient for the needs of the
tribes, and there has been an over-spill into the lands of the
Gattis plain, which is held in communal ownership, and which is
cultivated for ceregls by the Jebel dwellers, who move temporarily
to the area. This movement depends upon rainfall, but generslly
it occurs from the beginning of November till the middle of
December. The men do not stay away from their permanent dwellings
but return to the Jebel immediately the sowing is complete, in

order to be back in their lands for the hsrvesting of the olive
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CTOD. Return to Gattis is merely to harvest the crop and to
transport it back to the Jebel,. after a bresk of about a month,
usually in mid-May until the end of June.

Pastoralism plays an importsnt part in the lives of the Al
Guasem tribés. However, this leaning to pastoralism in"no way
implies a nomadic or semi-nomadic way of 1life. The system of
flock movement relies on the transfer of flocks to the keeping of
professional shepherds resident in the Jefara. The flocks may
stay in the hands of the shepherd for & period of a year or more,
since phere is no opportunity to bring the animsls into the Jebel,
unlessihm)the Mudiriyats of Al Orban and Al Asabasa. In other
Mudiriyats, grazing land is short, and legislation forbids the
grazing of herds of goats and sheep.

Rurgl settlement in Mudiriyat Al Guasem is concentrsted in
the plain areas of Bu Gheilan and as far ss Slahat in the south-
east. Wédi Guasem enclaved in the Jebel front, is e highly fertile
area, and also supports z dense distribution of population, with
correspondingly dense settlement. In the plain areas which adjoin
Kaf Tecut and Bu Gannush, settlement tends to be sparsely scattered,
- with only four tribes settled in the restricted azrea available for
‘agriculture, to the west of the main roed.

2. Madiriyat Beni Dand

Mudiriyat Beni Daand, an srea of 153.2 sq. kilometres, lies
between the Wadi Bu Sheba to the north-east and the Wsdi Arbaa to
the north-west. Northwards, Beni Damd extends into the Jefara,

whilst to the east, south snd west the kudiriyst Beni Nser
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defines the extent of Beni Dand.

Beni Daud embraces twelve tribes with a total population of.
7,685. The greater part of the settled populstion live on the
Jebel, almost entirely in troglodyte. dwellings. Only the Araifa
and Mtanin tribes sre semi-nomadic, living in tents, scattered
throughout Gattis in the Jefsra.

An examination of the distribution of sedentary inhabitants
shows that, in fact, they occupy only a small area of the Jebel.
The settlements stretch from the south-esst of Garian town itself,
as far as the southern part of the Menzel el Hag Omran- lznds.

(The distance from Garian to this area is only 5 kilometres).

The mgjority of these settlements lie on the plsin that stretches
to the east of the main Garisn-Jefren road as far as Tigrinna.

The more gentle rolling relief, together with the extensive cover
of thick Quaternary material, renders this ares more suitable for
agriculture and hence settlement. To the west of the rosd erosion
is more intense and the land more broken. The area suited for
arboriculture and cereals is more restricted than on the east side.
Thus seven tribes - Tegassat, Beni Yahia,-Ulad Hazam, el Brashish,
el Muazin, Menzel Tigrinna, and Menzel el Hag Omran - hsve settled
in the plain sres, whilst only six smaller viilages are found in
the less favoured hilliarea. The latter include Borg, Ulad Ben

" Yaagub, Ulad Ali, el Digsir, Cradna and Gasr Tigrinna. Hence,

the influence of topography as reflected in slope and soil asccumu-
lations influence to a certain extent the distribution of settle-

ment.
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The troglodytic settlers are extremely dependent on agricult-
ure. Within the tribal areas, families possess plots of land
normally devoted to the cultivation of olives and fruit trees with
some vegetables. Some of the inhagbitants cultivste smzll plots
~and patches of lsnd on the minor terrsces of the Wadi Tegassst.
Here, dry cultivation prevails. The sowing of cereals in Jebel
terrains is practised but it is normally limited‘to the poor
families, who own no land in Gattis. Apart from this exception,
the Jebel is slmost exclusively devoted to arboriculture and
vegetsbles. Most cultivators possess or have access to lznd in
Gsttis, which is devoted to winter barley and wheat. Thus there
is some transhumance but this is a restricted form of semi-
nomadism snd movement is usually of limited extent. It is
similsr to that of the Guasem tribes.

The Beni Dand tribes send their sheep and goats to Gattis
for the winter, where they remain in the hands of Areifs and
Mtanin shepherds. Sope of the livestock are sent to A1 Orban

or Al Asabasa.

3. Mudiriyst Beni Nser
Mudirlyst Beni Nser is situsted to the south of the Beni Dend.

It has an area of 197 squsre kilometres. This srea extends from
the Wadi Gan in the east to Wadi Usmr in the west, being defined
to the south by its boundary with Mudiriyat Beni Khaglifa.
Including the Wadi Arbaz basin and the lsrge plain that lies to
the east of Tigrinns village, this is gently undulating with large

stretches of flat land covered with a mantle of sandy loams and
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sandy clays. Only a few rocky outcrops and the more rugged
terrsin associated with the wadis el Arbasz, Torshin and Uaor,
interfere with the good agricultursl potential of this land.

The population of Beni Nser is 3,869, It is composed of
twelve tribes. In this zone, settlement is concentrasted entirely
on the Jebel snd bnly one of the tribes may be described ss semi-
nomagdic. The eleveﬁ sedentesry tribes dwell either in troglodytic
villzges or in stone built surfsce houses. Exsmples of the
former include es-Segaif, el-Fogha, en-Netatat, Kammun, el-Gahasat,
ez-Zuia, Dannun and Yasgib, whilst the latter include Bu Ayyad,
© Slahat, and Zsviet Abd el Mlack. The semi-nomadic Salalmss are
tent-dwellers and they are scattered along the whole eastern part
of Beni Nser.

Bu Ayyad snd Sslahat are ancient villages. The former is
situated on the slopes of the Wsdi Torshin, whilst the latter
occupies g hill-top position between the Wadi Gan snd its tributsry,
the Wadi Wazima.

The distribution of settlement indicstes sgain the fundamental
influencé of topogrsphy on human sctivity. Thus, the west with
its grester slopes, deeper wadis snd narrower interfluvial surfsces
restricts dense settlement so that in this srea there are only fomr
of the tribes: Bu Ayyad, al Yasghib, Dannun snd Zaviet Abd el
Mlack. The smoother terrsins of the east have attrscted the
greater number of tribes. Settlement sites among the western
group of tribes is also partially controlled by the accessibility

of water resources. For instance, Bu Ayyad, situated on the
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slopes of the Wadi Torshin, hss in its vicinity two springs in the
wadi bottom. Again, Dsnnun is sited neer s spring in one of the
southern tributsries of the Wadi el Arbas whilst further down this
wadi occur two wells utilised by Yasghib and Zaviet abd al Mlack.
It may be sszid that topogrsphy influences grestly the actual site
chosen for settlement whiist the general pnosition 1s related to
the occurrence of ground wster. In the Wadi el Arbaz basin,
there are 1,121 people,whilst in the plsin area the figure is
nearly 2,500.

Economic sctivity among the Beni Nser tribes is limited to
sgriculture and pastoralism. Although the people possess sheep
and goats, which are normally retained in Al Asebag or Gattis, the
populstion may be regarded as sedentary. The mgjority own small
plots of 1lsnd or orchards. Most of these plots of 1and sre
concentrated on the plain ares with a few on the minor wadi
terraces towards the foot of slopes in, for example, Wadi el Arbas
and Torshin. These are generally devoted to olives, figs, almonds
other fruits and various vegetables in dry cultivation. Some,
however, are cistern or flood irrigated. Transhumance is
practised for winter cereal cultivation. This limited movement
is noﬁ exclusively directed towsrds the Jefsra, i.e. Gattis.
Formerly, there wss a similar movement in the Ghibla Wadis bit
the Govermnent has taken measures to stop this practice.

The movement, necessary to integrate the resources of the
environment as they alter in time, is for psstoralism directed

either northwards towareds the Jefara or south to the Ghibla.
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The majority of the tribes in the eastern section of Beni Nser
send their flocks to the shepherds of Selslma and Assbaa. These
shepherds tske the animals down to traditional pastures of the
Ghibla, where winter grazing land is good. This movement tskes
place in lste sutumn but with the increasing temperatures of
spring the shepherds bring these flocks back to the Jebel where
the lower temperstures, &h@ better water resources enable the
enimals to survive the aridity of the summer months. On the
other hand, some of the tribes in the Wadi el Arbaa basin send
their livestock to Gattis for the winter but agsin the lack of
watering points snd good pssture during the summer force the
animals to return to the vicinity of the msin wells for the
summer . This return is necessary despite the fact that consid-
erable damage is done to the soil and vegetstion in the wsdis as
a result of heavy pressure of grazing. |

4. Mudirivet Beni Khalifa

The lands of the Beni Khalifa occupy a large srea, estimested
by 231 sq. kilometres extending towards the south rather than the
esst or west. It lies between Beni Nser to the north, Al Orban
to the eést, Asgbaa to the west and southwards it extends to the
Gzrian-Mizda administrstive boundsry.

There are eleven settled tribes, of which the total population
is 3,73%. Two types of settlement may be distinguished: the
ancient villsges snd the troglodyte dwellings.

The ancient villages number six in all snd lie generally in

the esstern section of the lMudiriyst. They include el Jehesha,
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Usaden, Gebaa, Shaatan, Msufin, esh Shama snd Cleba. Beni Uzir,
Mégarba, Bu Zeyysn and Tbadut sre troglodytic. The semi-nomadic
tribe -~ Salalma - is scattered over the whole of esstern Beni
Khalifa.

An exsmination of the distribution of settlement in Beni
Khglifa shows that. the bulk of the villsges are concentrsted in
or near the Wadi el Tiffagh and its tributary the Wsdi Bu Bisle.
In other words, the settlement centres sre entirely situsted in
the most fertile zone of this extensive asrea. The rest, though

suitable for agriculture, does not contain any villages. This

-~

can be seen in the case of the Janduba lands, lying in thesouth
west of Beni Khalifa. It is possible that inhsbitants reserved
this area solely for grazing land on account of the limited watering
resources. Neverthéless, the conceﬁtration of settlement in one
smgll srea of Beni Khalifa reflects the influence of eﬁvironmental
conditions in their establishment.

Agriculture in Beni Khalifs is similar to that of the other
Mudiriyats discussed above. Again, there is the dependence upon
olives, fruits, snd vegetables of dry gardens. Such arboriculture
is ubiquitous amopg the sedentsry tribes of the srea. Cereagls sre
cultivated in the Mudiriyst on lands of defined ownership. However,
the principle zone of ceresl cultivation is in Gattis where the
families own individual plots. Thus, limited transhumsnce is
practised in the same fashion as in the other Mudiriysts.

Pastoralism is fundamentally~directed towards the Ghibla and

" the southern part of the Mudiriyat Asabaa. The majority of the
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flock owners turn over their animals to the shepherds of Salalma
snd Assbas who seek for their charges the better pasture below
springs in the arid wadis. However, a small proportion of tribal
members, as for exsmple the Cleba, Msufin, Gebaa and Usaden, graze
their livestock in the vicinity of their own lands. This practice
is only on a small'scale. In this Mudiriyst is found en examnle
of the integration of the Jefara for cereals, the Jebel for
arboriculture, and the Ghibls for winter pasture.

(b} SEMI-NOMADS

1.A1 Assbaa

The Mudiriyat Al Assbaa is the second largest area in Garian
district. It has an area of 3,550 square kilometres. To the
east, it is bounded by Beni Dand, Beni Khalifa, and AL Orbsn.
The confine between Asabsa snd Kikla follows the Wadi Zaret.
Northwsrds, the Gattis lands occur, whilst to ‘the south Assbas
stretches to the Gsrisn-Mizda sdministrstive boundary. The
population of Asabas is 6,912 and includes 22 tribes. Of these,
the greater part are semi-nomadic but four tribes are engaged more
vexclusively in sgriculture. The distribution of the Asabaa semi-
nomgds is fundamentally a reflectiop of the physical environment.
Originally, they were pure nomads of the steppes but when they
entered the Jebel, presumably from the south, they retained their
old traditions, seeking to avoid the highly accidented aress of
Gariams.  Thus, their settlements are concentrsted on the plateau
zones of the Jebel Garian, avoiding the western edge of the Wadi

Zaret and the northern edge of the escarpment. Hence; environment



-149-

plays an important role in the distribution and movement of the
Asabaa semi-nomads. lovement is very rapid both to the north asnd
the south, utilising the former for ceresls and the latter for
basture. Although the distribution of semi-nomadic settlement

is unstable, it is generslly considered that the zone of more
permanent settlement is that occupied during the summer months.
Many of the semi-nomads own small plots of land in this ares,

which in Asabas is the northern section of the Mudiriyat. Here,

the semi-nomads live for the whole summer in black tents, though
recently some have settled semi-permanently in troglodyte dwellings
Their economy is based on pastorslism augmented by shifting
cultivation. Movement is directed southwards to the Ghibla, ‘
which provides favourable winter pasture. Again, the main wadis
and their tributaries provide water resources. In fact, there
are two movements. The first takes place in early winter, as
temperatures fall and rainfagll increases to give abundant pasture

in the Ghibla. Hence, the pastoralists move to the deep south

elther with their own sheep or those of the other tribes. They
canlremain in the south until spring. In this season, temperat- T
ures increase rapidly whilst rsin graduslly dies out. Early
spring gives good pasture but in April the oncoming drought forces
the semi-nomads to retrest to the north. Temperatufes here sre
slightly lower than in the Ghibla whilst aridity is better offset
by the greater perennial watering points of the north. The flocks

are left in the care of & few shepherds who seek for their charges
the good pasture of the steppes of northern Asabaa. .. "=

The rest of the peovle return to their places of normal summer
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residence in central Asagbas. Here they harvest the fruit trees,
and remsin for the whole summer. (Plate 21).

Concerning shifting cultivation, the semi-nomads of Asabas
move to Gattis where they sow their ceresls in Autumn. Some
people, however, sow bsrley and wheat in plots on the Jebel or
the Ghibla.

Rabta &1 Garbis and Rabta sl Shargiz.

These two tribes occupy the northernmost section of Assbaa.
In fact their lands are st the foot of the Jebel in the Jefaran
biedmont. This sres undoubtedly belongs to the Jefars geomorpho-
logically, but from the hsman viewpoint it is Jebelian. The
settled population of these tribes is about 1,600. Each tribe
contains two units. The two Ruabits generally live in stone
constructed houses scattered over the parcels of land, the "Sania™
or 'Jenan". In other words, settlement is not nucleated except
for the few tiny hamlets each consisting of the "jamsh'" or mosque
and a few houses. The shops and market are locsted in the centre
of Rabta 41 Garbia.

Rabta 41 Garbia and Shsrgia have one spring for'“each.’ ~The
spring of the former is richer than that of the lstter. These
springs are the basis of the oases, in which the two tribes
cultivste irrigated crops and treés. Date palms grow extensively
in both oases whilst vegetables play sn important role in
cultivation. It may be said that the existence of these settle-
ments is entirely related to water supply. Formerly, the ‘

inhabitants of the Jebel Garian drew water from these springs
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whilst en route to Gattis or Garian. Occasionally, the inhabitants
of Asabaa can draw water from Rubatis in drought years.

Al Orban

The ¥udiriyat Al Orban is the largest Mudiriyst in the Jebel
Gsrian and has an area of W9 square kilometres. It lies to the
east of the Jebel extending from Wadi Gan to the administrstive
boundaries separsting Garisn from Tarhuna and Orfella. To the
north it is defined by the Jefara while southwsrds the area

extends to Mizda.

The population of Al Orban, in which are found six tribes,
is 5,232. Although the population is distributed fairly widely

over the whole Mudiriyat, permanent settlement is concentrsted in
specific areas. Some tribes, for instance the Gmats, Azib en

Ntstat and the Ulad Brek:, are concentrsted in the north and north-
east. The Gmata, with a populstion of 2,042, formerly expanded

towards Tarhuna, but later became settled within the administrative
district of Garian. Their lsnds are considered the most favour-
able in Garian. The surface is less broken and slopes are more
gentle than further west. Thus the Gmata is the most influentiasl
tribe, socially and politically in the Mudiriyat Al Orban. The
Azib en Ntatst snd Ulad Brek occupy the southeast of the Mudiriyat
and their lands adjoin the Orfella. The central zone is occupied
by the Jisafra and their lands extend from the upper part of the
Wadi Geddaf el Dam gs fsr ss the extreme southern portion of the

Ghibla. Their settlements are widely dispersed over the whole

areag.
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In Al Orban, the greatest single factor in the determination
of settlement sites is the wster suvply, i.e. the sprirgs and
Roman cisterns. Esch tribe hss its own springs snd cisterns,
around which their settlement and camping ground are locsted.
Thus, settlement is concentrsted in the eastern psrts of the
Jebel, where the deep incision of some of the wadis, related to
the zone of basslt extrusion, cuts the main aquifers and forms a
series of springs along the wadis. Bconomic forces sre slso
strong in influencing -the concentrstion of settlement in the east.
Trade between the Gsrian semi~-nomads and the settled peoples of
Tarhuna village and Beni Ulid exerts a significent influence.

It is essier for the Gmata semi-nomads to visit the merkets of
Abbiar Miggi and Tsrhuna than to visit the town of Gariesn which
is sepsrsted from Al Orbsn by a zone of intense erosion. The
0ld Gmsts souk, Ain Wif, is now little favoured and is being
replaced by that of Abbisr lidggi. On the other hsnd, the Azib
en Ntatat and the Ulad Brek have the right to enter Orfells to
buy and sell foodstuffs. But at present, there are certain
political restrictions on the semi-nomads compelling them to look
inwards with regard to ordinary msrketing needs, becsuse a new
msrket has been built. Thus the old souks of the central part of
" Al Orban sre growing in influence. (Plate 22).

Economic sctivity of the semi-nomads is based on pastoralism
and shifting cultivation.- The lstter is of considerable imnort-
ance as a supplement to the former, and there is small scsle

movement from the permanent settlement to zones of good winter
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rainfall or cereal sowing, in particular in the Ghibla. This
zone in Al Orban lies astride the water shed between the Wadis
Soffeggen and the Geddaf el Dam. The wadis receive the floods
of winter rainfall and the sédiment in the valleys gives good
land. Most of the families stay in the Ghibla the whole of the
- winter looking after the animals and crops. After the harvest,
they return morthwards to their traditional‘watgr sources where
they stay the whole summer.

The pastoralists move in two directions: during winter they
move to the south and in summer they return to the north. This
movement is related to the fact that wintef rainfall in the Ghibla
gives rise to a fair vegetationsl cover and adequate pasture for
the wandering flocks. Cisterns at the wadi bottoms give
sufficient water for domestic purposes. However, these conditions
no longer exist after spring, and the south becomes sn area of
great aridity, with high temperatures. The north with its less
extreme heat and its perennial water resources is thus a magnet
that attracts the tribes in early summer.

Transhumance is of greater importance and more widespread
in this zone than elsewhere in the Jebel Garian. The tribes are
nearer to being true nomads than those of the west. Formerly,
the semi-nomads spread over the lands of Tarhuna and Orfella
but at present, the tribes are restricted to the confines of
Garian. This restriction on the old movement of these semi-
nomads together with the establishment of schools in the

Mudiriyat Al Orban has tended to settle semi-nomads.
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e Distribution of Italisn Settlement

The Itslian Government commenced the estsblishment of settle-
ment in the Jebel Garisn in 1933. This wss part of the Italian
éttempt to create colonial estates in ILibya both to develop their
colony and to alleviate the growing pressure of ponulsztion on
resources in Italy. In the Jebel Gariasn, the plan wss to develop
an estate concentfating'on tobacco cultivstion. Several reasons
governed the Itslian selection of Garian. This ares has the best
rainfsll both in volume and relisbility in Tripolitania. The
aversge reaches 10-16 in. per annum. The tempersture extremes
of the maritime zone were mitigsted by altitude. Summer mexima
in July snd August reach 33.3°C. znd 31.8°C. respectively. In
fsct, these conditions were in seversl ways more favoursble than
those of Sicily where many of the Italians'originated. Hence, the
Government encouraged the development of Garisn and helped young
Italians to establish s second home in the Jebel Garisn.

In 1933, gbout 500 Itglisn farmers came to the Jebel which
was given to them by the Italian Government. The organisation of
settlement was in the hands of s Government sgency knovn gs A.T.I.
(Azienda Tobacchi Italiani). |

The settlements were concentrasted in the central part of the
Jebel in the Mudiriysts Beni Damnd and Beni Nser. Topograsphically,
the ares chosen wss the plain that extends from the north of the
Mudiriyat Beni Damd and Beni Nser ss far ss the northern part of
Beni Khalifsa. Itslian colonisation is centred at Tigrinna which -

lies to the east of the main Jebel rosd. The land on this side
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of the road is more gentle and less broken with a fine cover of
Quaterngry material. To the west, slopes are steep snd the srea
is cne of rocky hills, narrow depressions snd wadis. Thus the
Italians concentrsted their development projects on the east of
the rdad. They used these lands which required less canital
invesﬁment in development. The soils sre remarkably deeyp and
fertile being rich in orgsnic material. The actual ares selected
lies to the esst of the road as far as Tegassat, Sgaif, Kommun,
Beni Yahya and Ghasat. The Itslians only utilised part of ‘this
ares. The rest was planned for later development, but the war
prevented this from being completed. Further, the area wss
limited in the Mudir;yat Beni Khalifa for several economic snd
political ressons: the hillines of the terrsin, snd the fact
thet many of the ancient Berber villages snd a considerable

proportion of the rursl povnulstion lived in this area.

GARTAN TOWN

Garisn town is centrally situated between the Jefara snd the
rest of the Jebel Garian, between Arab steppe and Berber mountain.
It thus connects the Ghibla with the coastal zone, and is the main
centre for communication between north snd south.' Historically,
Garian was a station for the carévans thet ceme from the coest
either towsrds West and Central Africa or towards Nalut snd
Gﬁadames.(S) Garisn is still important ss the most accessible of
the Jebel towns with regsrd to routes towsrds the Jebel Nefusa,
Ghademes snd the Ghibla (i.e. to Mizda, Brack and Sebha). Further,

it is linked to Tarhuna by a rough motor track. It is thus
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possible to see Garian as the mgin centre of the whole Tripolitsn-
isn Jebel (Fig. 30).

Again the site of Garisn town is important with regard to
surrounding villasges and settlements. It forms the means by which
the tribes of the Jebel Garian can communicate with the outside
world, apart from being the local merket and focal point of the
region.

The town is situsted on the second escarpment, formed by the
Garian limestone. This escerpment, with a general level of
717-727 metres abové sea-level overlooks the Ain Tobi plateau
which is‘bne of the most fertile areas in the Jebel. In addition,
it adjoins the lowlands of the Jefara to the north-west. Thus the
site overlooks the whole Jefara and the vsrious isolsted hills theat
are found in the front of the Jebel scarp. Towerds the south and
south~esst, the land slopes down from an gltitude of 717 metres
at the scarp to 715 metres at Tigrinng villsge, 614 metres at
Cammun snd 660 metres at Ntatat. But the land to the south-west
is highly accidented, containing msny rocky hills, depressions and
deep wadis such as Wadi_Arbaa and its tributaries. Wadi Tegassat
forms the western confine of the town. This wadi contsins three
lsrge perennial springs, whose existence favoured the estagblish-
ment of a settlement. Here Garisn originsted and grew.

Gsriszn under the Turks

Before the Turks took over control of Libys in the sixteenth
century, it apnears that Gsrian wss s small villsge with perhaps

a few shops and houses cstering for the caravan traffic. It msy
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have achieved some significance in Romsn times, but there is little
recorded evidence to justify this fact. The Turks constructed

g large fort - Gasr el Turk - on the summit of g cliff that lies

to the west of Garisn town, a good defensible site thst further
overlooked the Wazdl Tegsssst snd the mein caravsn routes slong it.
The fort was both 2 military and edministrstive centre. Turkish
officials resided there, with the garrison, and were thus able

to ensure thst tasxes snd dues were extracted both from the inhabi-

tants of the Jebel and from the carsvans. The fort was alsc the
hesdquarters for the suppression of the numerous revolts that |
broke out during the period of Turkish control.‘?)

At this time, Garian itself was very smsll. It consisted
of the Gasr al Turk, with its many large rooms and typical court-
yard, an ancient mosque, and a few whops. The populstion was
mginly concentrated in the various troglodyte villages and in fact

there was little need or reason for Garian to grow in size, given

the conditions of this period.

The Growth of Modern Garisn

The Italian invasions wrought revolutionary changes in Gerian.
The Jebel Garian wss finally occupied in 1922 snd slimost immediat-
ely the Itslians started to construct buildings for sdministrstion
and for their garrison. At first, building wss concentrsted in
the east but subsequently it developed southwsrds and then slong
the main Garisn-Tripoli road. Along both sides of this road are
to.be found shops, houses and schools(Plateé 23, 24, 25, 26).

Modern Gsrian is in fact a legacy of the Itslian era. In

some ways, it mey be compared to the central sress of many



-158-

Buropean and Americsn towns in as much as the town is little used
as a dwelling place but rsther as s place of work snd business.
The bulk of the populstion sre administative officers, foreign
teachers snd Itslian families. The businessmen who ovm shons and
cafes in the town live in fact mainly in the village of Tegassat,
and the town is largely deserted at night, despite the extensive
buildings.

According to Agostini,(lo) the population of the old town of
Garian (Tegsssat) was 1,800 inhsbitants in 1917. The present
populstion is 3,112. Thus the gfowth of the populetion within
42 years is 2,312 inhabitsnts. This increase is due to two
factors: emigrstion of the rural people to Gsrian and nasturel
increase. After 1922 there was a large influx of Itslisns, bat
later as a result of the war and subsequent plans for independence,
many of those Italisns left. There are now only 717 Itslians,
most of them own either shops or farms. Moreover, in 1913 there
were about 300 Jews in Garian town who incressed to 500 by 1927,
but they left the town in 1949 during the establishment of Israil
state.

There are two distinct types of settlement within Gsrisn
town: the old troglodyte dwellings of Tegassat, the original
nucleus of Garian, snd the modern buildings of the Itsliah and

post-Italian period.

Tegassat

Tegassst is a small village, situated to the south-east of

Garian town. 'It is triangulsr in shspe with its apex to the
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north snd base to the south. The larger Tegassat Berber tribe
live in the numerous troglodyte dwellings in the village. The
genersl morphology of the troglodyte house is identical in a1l
the cave dwellings of Tegassat (See p.134,135).

Tegassat ig'a residentigl village. Some of the inhabitants
possess small gardens in the vicinity but the lasrge land- and
tree-owners live outside the village. The village is entirély
dépendent on Garian for most of its services. There are, however.
four mosques, & primsry school for girls and a few shops.

Modern Garisn (Fig. 31).

The settlement morphology of the médern Garisn town is regsrd-

ed as a good example of the modern type of Italisn plesnning. From
the centre of the town, the msin roads depart to the esst snd to
the south. The msin administrative bulldings and offices are
concentrated in the centre of the town along these rosds; the
Garian District Office, the Central Province Office, the municipal
offices, the electrical powver ststion and the msin merket of the
town. Along the whole of the main road to Tripoli within the
confines of the town sre numerous shops snd offices and cafes as
well as Government building snd schools. The numerous cross and
side streets are similsr on a smaller scale. Further expansion
of Garian will be to the east; in fsct the original Itslian plans
showed that their future development was to be towsrds the esst,
where a considersble srea of flat land suitsble for building
requirefients is available. Towards the south of the town are

found the old houses of the few locsl people that live within the
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confines of the municipslity. ' These stone buildings of the
traditional Arab pattern contrast markedly with recent Italian
and modern houses that occupy the bulk of the town.

A comprehension of the functions of Garisn must be bzsed on
its position as the principal centre of the Jebel Garian itself,
snd as the economic, political and social contsct between the
tribes and the outside world. The main economic function is
that of marketing. It is the largest merket in the Jebel, deal-
ing in foodstuffs, agricultural and psstoral products, instruments
and tools, and other essential needs. The msrket is the chief
means of exchange between nomad, cultivator and merchant.

Although there are several smaller msrkets in the Mudiriyats

‘Beni Khalifa, Assbas snd Orban, they aremerely either secondary
centres and satellites for Garian or smasll souks desling in the
exchange of food between tribes. The only real exception to this
pattern is found in the Mudiriyat Orbsn. Here, the semi-nomads
tend to favour the more accessible markets of Beni Ulid or

Tsrhuna, as Garian is about 45 kilometres away. Moreover, the
people who live in Rabta al Garbia and Rabts al Shsrgia suffer
from inadequste transport facilities as there sre no buses avail-
able to take them to and from the market of the town. Consequent-
ly, they have to travel a distance of over 32 kilometres either
using snimals or walking, despite the fact that both Rabtas

supply the townspeople with vegetables (they are regarded as

second only to Tripoli in production of vegetsbles) . The ‘

distance of the inhabitants of Eudiriyats Guasem and Asabaa
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from the market is 16 kilometres, but the people who live in
Mudiriyat Beni Khalifa have to trsvel only 8 kilometres. The
people of the Beni Nser could easily either walk or get a bus to
reach the market only four kilometres awsy. So, the merket in
fact influences the people of the Jebel Garisn as a whole. But
the economic advsntasge differs according to the remoteness pf the
market from the different Mudiriyats.

The numerous shops along the main road cster for the day-to-
day needs of the population, as the market is open for only two
days in the week, Thursday snd Sunday. Centres for delivery of
goods to the shops in the outlying villsges are found in Garian,
as well as the hesd office of the Esparto Compsny is found at
Garisn, which is thus the principal centre for collection and
distribution of esparto.

Local industries are in fact limited to the collection and
transport of tobacco and espsrto and the primary processing of
certain agricultural products, such as cereals and olive oil.
However, one industry thst is developing is that of tourism. At
one time the town wss a weekend resort for Italisms living on the
coast. Now the main attractions of Garian sre the troglodyte
villages, the wonderful panorsmic views from the Jebel scsrp and
the notoriety of the picture of "the lady of Garian".  lMuch of
‘the tourist traffic is limited to excursions from the coast but
with the development of the Garian Hotel and incressed advertise-

ment tourism could schieve much gréater dimensions.

As the administrstive centre of the Jebel Central province,
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Garian contains the head offices of Government departments
controllihg both Garian, the Jebel Nefusa, Mizda and Ghadames.
On a lower level is is also the centre of Garian district with
a certain amount of duplicstion of offices.

Garisn contains the principal secondary school of the ares,
as well ss providing primary educstion for the surrounding
villages. Further, it contains a mosque, a cinema, a club and
various bars and cafes.

Communications are based first on the mesin roads snd on the
better tracks, and secondly on the numerous caravan and cemel
tracks. The main road links Garian with both Tripoli and Yefren.
.Another road depsrts from the south of the town to the agricult-
ural area in Tigrinna, and is thus important for the fermers in
this ares. A third rosd depsrts from the north~west of the town
to descend to both Rabtas, Gaths and the old railway station st
Vertice. Two buses daily connect Garisn with Trinoli, and a
third goes to Yefren and the towns of the western Jebel.

Gzrizn may thus be seen as a small regional centre providing
for the economic, socigl snd pdlitical needs of a lsrge srea. It
is also the mesns by which the tribes can communicate with the
outside world. The future of the town is based on the expansion
and development of these asctivities. It appears that in future
yesrs Garian will be not only the educstional centre for the whole
escarpment but also a centre of tourism snd tobacco growing.

The prospects appesr to be bright snd the fundamentslly good

position of Garian between plain, mountsin and Ghibles ensure that
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given favourable political developments, the town will expand.
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CHAPTER IX
AGRICULTURE

Historic Re’ ume’

The early history of the mountainous areas of Tripolitaniz
commenced from the Pheenician occupation. The country as a whole
was inhabited by nemadic tribes with their flocks and a certain
amount of cereals must have been produced. The Jebel Nefusa and
the Jebel Garian were covered by forests. The forests generally
were-fairly densezon the Jebel slopes, and towards the south
extended for some ten kilometres, becoming more spare and patchy,
and finglly giving way to the desert grazing and scrub. This
forest in the region of Garian, Tarhuna, Kussabat and Homs was well
developed and full of good timber.

The Phoenicians took little interest in the interior of the
country, especially the mountainous areas. Their agricultural
efforts were concentrsted only in introducing olives and some
fruit trees in small aress along the coast. More and more
interest was paid to the country and its development as Cartha-
ginian trade becameAsubmerged by Rome. During the Phoenician ersa,
the nomadic people of the Jebel Gariasn commenced the clearing of
forest and sometimes burned part of forest in the dry summer in
order to destroy wild animgls and sow cereals. But the nomads
generally retained the forest for summer grazing in order to

benefit from its value for shelter, shade and protection from the

desert.
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Polybius(l) records that King Massinissa played a valusble
part in the development of land in Numidia (it included Tripoli-
tania) which was generslly regarded as unable to bear crops.
Static agricultural development was difficult because of the
existence of nomadic grazing, and also the depredation of wild
animals. He gave more attention to. providing security, which was
in fact essential for land development, assuring the rights of
land tenure, and giving the farmers protection from the tribesmen
of the interior. Mzssinissa's work was continued by his success-
ors Jugwitha and Juba. |

| However, the development of agricultural land was very
limited in the Jebel Garian during the rules of King Mgssinissa
and his sons as the mountain was covered by forests. The
Phoenicians paid little attention to these mountainous regions.
The nomadic tribes who were spread over the Jefara plain used to
come up to the Jebel for hunting wild animals.

When the Romans came to Tripolitania in 1%5 B.C. their initial
efforts were largely concentrated on increasing wheat production.
They paid little éttention to planting olives and vines because
Tripolitanian oil and wine were never as good as that produced in
Italy, Spain and Greece. Moreover, vineyards were destroyed to
make room for wheat.

In the 2nd century, Rome fostered the development of the
resources of each Province of Tripolitania. It commenced to

encourage the people_to plant olives and vineyards. This change
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in agricultural policy may be ascribed partly to the decline-in
the fertility of the soil and to a growing shortage of wine and
0il in Rome, as had been the case with wheat supplies sometime
before. So the agriculture extended southwards in Tripolitanig,
and the Emperor Septimus Severus (193-211 A.D.), who was born in
Leptis Magna, organised the defence of the country against the
Berbers. Consequently, the planting of olive trees in Tripoli-
tania as a whole developed widely( Fig. 32).

- The Jebel Garian as a part of the Tripolitanian escarpment,
was influenced by this agricultural development. There is much
evidence of the remains of Roman farms and oil presses throughout
the fertile areas of the Jebel.

In zddition, the rights of tenure, both for native and Roman
land-owners, were respected and agriculture was developed to a
higher lével than that of nomadic hérding. Moreover, the Romans
paid great attention to the arresting of soil erosion with masonry
dams across the valleys as for example in Wadi &1 Guasem and Wadi
Mejenine to obtain water for agricultural purposes.

In the 7th century A.D. the Arabs overran Libya, and caused
a serious decline in agriculture. Nomadic life developed once
more. The Berbers who used to live in the whole coastal zone and
Jefara withdrew to the mountainous regions such as the Jebels
Nefusa, Garian and Tarhuna. The Berbers practised cultivation
on the slopes of the wadis on terraces and the plain areas. They

used to sow wheat and barley over the Jebel lands, and at the same
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time they paid great interest to olive and some other fruit trees.
They benefited greatly from the existence of springs in the bottom
of some of the wadis such as Wadi Arbaa, Wadi Gan (near the Slahat
tribe) and Wadi Torshin. They were accustomed to the use of
irrigation methods especially during the summer;

The Jebel Garian in the beginning of the Arab conquest was
fully controlled by the Berbers. But the situation changed
suddenly as soon as the Beni Hilal and the Beni Suleim entered
Iibya in the 11th century. Those nomadic tribes destroyed the
1asf traces of the ancient agricultural prosperity. Some of the
Argb tribes came up to the Jebel and dominated the whole eastern
part of the Jebel Garian as well as the southern section. The
Berbers were therefore in an isolated position. The Arab tribes
practised their nomadic life, wandering with their herds from one
place to another. Some tribes settled permanently in the
Mudiriyat Al Guasem, where water resources’were available near
the surface; they used it to irrigate vegetables. Arebs settled
in two other oases namely Rabta a1 Garbia and Rabta &1 Shargis,
where they used spring water for domestic and agricultural
purposes.

At the end of the 16th century the Turks occupied Libya.
Their occupation did not mean any great changes in agriculture.

On the contrary, the situation worsened as a result of the
domination of Arab system of the Beni Spleim and Beni Hilal.

Those tribes maintained fheir own traditions practising shifting



~168-

cultivation and a pastoral life. They never allowed the Berbers
to go down to the Ghibla or Gattis for sowing or grazing. The
Turks paid no attention to the mountainous regions. They concen-
trated their efforts on getting taxes from the inhabitants. As g
result, sedentary farming on the Jebel was restricted by those
Berbers who had the oppértunity to cultivate their own lands on
the plateaux or the slopes of the wadis.

In the 18th century, the Karamanlis took over the whole of
Libya, but in the 19th century a second Turkish occupation took
" place. The Turkish administrastion during the rule of Ibrahim
Pasha made some efforts to encourage the planting of olive trees
over the mountainous zones.

When the Italian took over Libya, they could not commence
development of the Jebel Garian before 1933, because of local
resistance. Later on, they started serious development of
cultivating lands and the establishment of demographic settlements.
The basis of Italian agricultural activity was the encouragement
of tobacco cultivation on all the fertile land. This was carried
out by A.T.I; (Azienda Tobacchi Italiani) under the jurisdiction of
the Italian State Monopoly. The A.T.I. confined its operation to
é colony located at Tigrinna to the south of the Garian town.

Since independence, the Government has paid great attention
to developing the cultivable lands over the Jebel. The semi-
nomads of Al Asabaga, for instance, have started to plant various

trees in their own cabila lands, whilst the semi-nomads of Al Orban
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maintained their pastoral activity.
POSSESSION AND OWNERSHIP OF T.AND

In the Jebel Garian, land is divided into five categoriesg
1. "Mulk", or property held in full ownership by private persons.
2. "Miri" or public property belonging to the state.
3e "Wakf" or land alienated in mortmain not liable to transfer.
4, "Matroke" or land made free for public use.

5. "Mawat" or land not cultivated, or waste land.

"Mulk" land is the most outstanding feature among all the
tribes of the Jebel Garian. Some members of each tribe own plots
of land which differ in size from one person to another. The
average size of each individual property ranges from one quarter
to half of a heétare, but is invariably fragmented. Parcels of
land are very small. The reason is the system of inheritance.
On the death of a Moslem, after the funeral expenses have been
met, hisdébts settled and the legacies end bequests made, the
remaining estate is divided among his heirs, some of whom have a
reserved share. There is in fact no limit to the subdividing of
an estate however small it may be. Fruit trees are also divided,
and one tree can belong to many people.

The Italians did not convert the Islamic legislation which
was previously accepted by the Turks. Thus the system of owner-
ship rights and lsnd disposal remained. A person who owns a
plot of land, whether in his own tribe or in another tribe, can
exercise his rights and he can supervise his property. So the

members of the cabila retained these traditions from one generatior
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to another. As g result of inheritdnce, it is very difficult to
define the properties of all the owners, especially when they have
not registered thelr lands. With every generation, individual
lands become smaller and more difficult to survey.

However, the mulk lands in both Mudiriyats Beni Nser and Beni
Dand were confiscated by the Italian Government and given to
Italian settlers. The owners were dismissed and expropriated
their properties. The sedentary peoples in the Mudiriyats Beni
Khalifa, Al Guasem, Al Asabaz and Al Orban were not influenced by
Itglian agricultural activities because of lack of time and money.
Those inhabitants retained their own properties.

Private holdings in the Mudirigat Al Guasem and Beni Khalifa
gonsist of small plots in the cabila itself as well as some land
of the Ghibla and Gattis. Some private holdings in both Al Asabaa
and Al Orban contain 200 hectares. The size of holding differs
from one person to anofher. For example, a large holding in Al
Guasem is 60 hectares and in Beni Khglifa up to 30 hectares. In
the Mudifiyat 41 Orban, where pastoralism still prevails the
private land of each member of the tribe is very large, so that
it may be difficult to define each private land without a survey.
Gattis land This land is generally situated in the north-western
section of the Jebel Garian and it extends from the foot of the
Garian escarpment as far as the road which departs from Azizia to
Bir 81 Gﬁem. mThis terrain is very extensive and is estimated to

be 80 sq. kilometres (See. Fig. 33).
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The Turkish Government during its administration of Libya in
1882 sold this land to the inhabitants of Garian for cultivation,
because the Berbers had insufficient cultivated land on the Jebel.
However, all Garian tribes own plots in Gattis. The cultivators
go down during gutumn to sow cereals or during early summer to
harvest them. The utilization of cultivated land depends on the
holder who has a right to sell his land or rent it, Thus Gattis
is regarded from this point of view as "Mulk" land.

"Miri" land, or communal land exists in the southern zone of
the Jebel, to the south of both Al Asabaz and Al Orban, end is
locally called "Ghibla lend". It is estimated at 115 square:
kilometres. On the northern edge of the Ghibla, there is found
the main watershed. From this, deeply incised and tortuous wadis
flow towards the north with, however, considerable deposits of
alluvium along their courses. To the south, the wadis are more
gentle being wide and fairly flat but with a;well defined "Lit
minéur"u They are encased between stretches of flat or gently
dipping denuded plateau surfaces except where the volcanic outcrops
have given risé to more rugged features. The Ghibla is used for
winter pasture and the: shifting cultivation of cereals particularly
in the wadis where a part of the winter rainfall is retained in the
sub soil.

Thus the cultivators of the Beni Nser, Beni Khalifa, Al
Asabaz and Al Orban have full rights to utilize this land either

by cultivation or pastoralism. This land right was given by the
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Turkish Government to the Garian tribes in 1882 at the beginning
of the second Ottoman occupation, and has therefore been used by
the people for a long time. Later on, the semi-nomads of Al
Orban objected strongly and did not allow Beni Khalifa and Beni
Nser to utilize their land rights. Consequently, fighting
between Berber cultivators and Arsb semi-nomsds broke out.
Therefore, the Tripolitanian Government prevented both Arabs
and.Berbers from utilizing-GhiblaAland either for sowing cereals
or grazing animals. .

Myalef" 1and occurs in all tribal ladds of the Jebel. Normally
small parcels, wakf can be within or without. The utilization
of this land is very limited and the total area is unknown.
"Matroke" land is found in large areas in the western part of the
mountgin and in all undeveloped areas in Beni Daud, Beni Khalifa,
Beni Nser, Al Guasem, Al Asabas and Al Orban. It does not
belong to ang particular holder; matroke land is normally owned
by the whole tribe. No one from another tribe has the right to
use this land at all. However, it is possible for any member
of the tribe to utilize it. In both Beni Daud and Beni Nser,
the Italian Government entirely controlled this land in order to
develop it for agricultural purposes. In the rest of the
Mudiriyats such as Al Guasem, Beni Khalifa, Al Asabaa and Al
Orban, the matroke land remains as before.

"Mgﬂgtﬁ" land is found in different places in the whole of the
Jebel. This type of land normally consists of rocky hills or

dry wadis which are generally unsuitable for agricultural
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activities. It is easy to distinguish this land in all the
rocky areas of eroded limestones in any section of the region.
The soil was completely eroded from these hills. At present,
the matroke land is increasing continually as a result of cutting
.of trees and over-graszing as well as torrential rainfall.
Furthermore, dry weather during spring and summer reduces the
vegetation cover and facilitates wind erosion. This phenomenon
is dangerous unless the Government and people plant various trees
in order to protect soils from going down to the bottom of the
wadis. This type of land is noted in Beni Daud, Beni Nser,
Beni Khalifa and Al Guasem. Soil erosion is not extensive in
Al Orban or Al Asabaa, as the land has maintained its natural
vegetation, and the mawat land is therefore not a problem.

SYSBTEMS OF FARMING.

There are two types of dry farming in the Jebel Garian:

Berber gardens and Italian farming.
Berber gardens. The dry Berber gardens are found widely through-
out the Jebel. This type of dry farming depends on the quantity
of rainfall and sometimes in specific zones either on wells or
springs. The size of each unit of land differs from one place
to another, but is generally small. The average may range
between one quarter and one half of a hectare. These small
gafdens are foynd either inside the cgbila land or on the slopes
of the hills and the minor terraces.

(a) In Al Guasem, the dry gardens are found within the lands

of all tribes with the exception of Kmashat which depend on

irrigation (Plate 27 ). The cultivators in this part of the
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mountain own patches of land within their own tribal areas.

The maximum size of holdings reaches 20 hectares and the minimum
is a quarter of a hectare. This is due to the fact that the
Italian Government have not appropriated the cultivated land of
this part of the Jebel. However, there is a strong connection
between the distribution of éettlements and the cultivated lands
in Al Guasem. Agriculture flourishes where fertile land and

water resources are available. Dry gardens generally spread

. over the whole Guasem plateau with the exception of the western

section where the rocky hills form a zone which extends from
north to south such as Caf Sdendu, Caf Ben Yekhlif and Bu
Gannush (Plate 28 ).

Generally speaking, the dry gardens grow cereals and tree
crops shich as olives, apricots, almonds, vines, apples. In
addition, they grow vegetables, but it must be borne in mind
that vegetables require artificial irrigation. For instance,
they are grown in.Kmashat and Wadi Nakhle as the water-table is
near the surface (Plate 29'), but in the other tribes of Al
Guasem, cultivators irrigate vegetables by obtaining water from
their own cisterns. Moreover, the vegetables from these small
gardens are normally for domestic purposes.

(b) In Beni Daud, the Berber cultivators own small cultivated
parcels either on the plateau or on minor terraces in both Wadi
Tegassat and Wadi Mgar (Plate 30). The Italian colonization
(1933-39) concentrated its projects on the fertile zone in the

Beni Daud, leaving the rocky hills, waste lands and wadi slopes
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for the indigenous cultivators. Thus Ulad Ben Yaaghub, Cradna
and Ggsr Tigrinna tribes who are settled in the western section
of the Beni Daud continued practising their primitive agriculture.
They used to irrigate their own gardens in Wadi Mgar by major
springs, but later, their own rights were appropriated by the
Italian Government who decided_to distribute water not for
irrigation but for domestic purposes.in Tigrinna village. In
1958, most of the Italians left the mudiriyat and their farms
were taken by the Berbers.

(¢) The system of farming is similar in Beni Nser; the only
difference is that some tribes depend on irrigation: Zawiet Abd
Al Mlack, Al Yaagib, Bu Ayyad, Dannun and Salahat. The other
tribes depend on dry farming. The cultivated areas in the
western zone are situated either on the slopes of wadis such as
wadi Arbaa or on the minor terraces such as in Abu Ayyad. In
Dannun, the Berber gardens are found in the bottom of the Wadi
Arbaa. Concerning Slahat, the major cultivated belt is found
in the bed of Wadi Gan or its tributary (Plate 31 . Thus the ,
type of farming in all these areas is similar to irrigated orchard
cultivation.

(d) In Beni Khalifa, the dry gardens are the dominant featmre
in the eastern zone of the mudiriyat where the most fertile zone
is found in the Wadi Al Taffah and Wadi Njasat.

The cultivated lands of the western zone &f Beni Khalifa are
limited by the appearance of the rocky limestone hills. Thus
the Tebadut tribal land is considered to be the only cultivated
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area. Formerly, the cultivated land benefited from its vicinity
to Wadi Torshinj at present the agricultural belt is restricted
‘to minor terraces and small plots over the gentle slopes of the
rocky hills. The Berber cultivators of Beni Khalifa rely entirely
on their fruit trees, cereals and vegetables. In Wadi Taffah
and Wadi Njasat, cultivation flourishes owing to fertility of
soils. = The major tribes who have settled in this zone are
By Zayyan, Beni Wazir, esh Shamsa etc. (Plate 32).

(e) In Al Asabaa, the cultivated zone is situated in the
northern section of the mudiriyat, whilst the rest is generally
grazing land. Dry and irrigate& gardens are found, the former

- among the semi-nomads whose dry gardens are located on the Asabaa
;f.piateau, whilst the latter are restricted to Rabta 41 Garbia and
- Rabta 41 Shargis.

The semi-nomadic farming consists of growing crops such as
olives, almonds, figs and vegetables. Cereals are also grown
either within the cabila land or on Gattis and Ghibla lands. The
-sémi—nomadic gardens are similar to the Berber dry gardens;
small parcels of land, surrounded by a wall of clay which also
acts as a boundary between one garden and another. On the other
hahd, dry gardens are sometimes found in the bottom of the wadis
such as Wadi Crema, Wadi Bebouk and Wadi Janiah. The semi-
némadic cultivators also utilize springs as for instance Ain
Misca and Saniet Crema. However, the cultivation of trees by

semi-nomads of Al Asabaa is concentrated only in summer, when

they return from harvesting the cereals.
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The irrigated gardens of Rabta al Garbia and Rabta al
Shargia depend on springs which are found in both oases. The
Arabised Berbers have cultivated dates, barley and vegetables
for a long time (Plate 33 ). Irrigated gardens are more
prominent in Rabta 41 Shargia, because the capacity of the sprihgs
is higher than in the eastern oasis.

(£f) In Al Orban, agricultural activity is very limited, as
the‘semi-nomadS'are more mobile and less settled. Nevertheless,
there-are a few dry gardens in the bottom of these wadis with
(high water-table springs. The major crop is the date and also
grown are some varieties of vegetables which resist aridity.

Thé small plots normally lie on natural or attificial terraces.
Itglian farming. Both the ex-Italian farming and Berber farming
'in general depend on reinfall. The main difference is that the
Italian farms were more limited in size (Fig. 3% ); they range
from two to five hectares. Moreover, the Italian farmer_had to
grow a certain crop, tobacco, in which they used more advanced
agricultural techniques than the Berbers or the Arabs. In
addition, the ex-Italian farms were controlled by ATI which had
the right to supervise the whole production of tobacco. On the
other hand, the ATI offered during the drought years every kind
of help to the farmers including food and water.

Abouﬁ 356 demographic farms measuring 1457 hectares, were

(3} pogay

established in two Mudiriyats, Beni Daud and Beni Nser.
only about 10 perceent of the demographic farms remain. Further-

more, there was a private concession of 300-hectares called
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Gertsiani farm, but after the death of the owner half was
inherited by his sister and half to the family of thee‘}-rlme
Minister of Libya. S

The chief crops of both the ex-Italian farms and the private

one, as mentioned already, are tobacco, olives, fruit and

vegetables. The farmer was allowed to grow a limited area of
wheat. It must be borne in mind that the area which is devoted
to tobacco is 1% hectares per farm, i.e. three quarters of the
total area of a small demographic farm. The animal labour
for each farm is one horse. Livestock are not kept in the farm
for fear of damage to the tobacco and the other fruit trees.

waever; the establishment of this type of modern dry
farming on the Jebel plateau and under special arid conditions
requires heavy financial assistance. Therefore, the ex-Italian
agency made great capital investments.

The success of the farms since 1933 in increasing tobacco
"prodqction was due to the fertility of the soil,Afavourable
climate conditions and continmous hard work of the settlers.
Thus modern cash-crop farming must receive more attention both
from Government and the settlers themselves.

' The Italian agency ATI had decided to expand the cultivated
areas in the plain zones of the Jebel. Moreover, the agency
decided to devetop all lands suitable for the tobacco production
in order to encourage more Italian settlers. But the 6utbreak
of thé.second World War put an end to thevprojedts of the agency

and its desire to control more cultivated lands in Al Guasem,



~179-

Beni Khalifs and Al Asabasa.
METHODS OF IRRIGATION.

Although agriculture in the Jebel Garian generally depends
on rainfall there are certain areas in the mountain which rely
on irrigation. There are two kinds of irrigation, the first
from wells, and the second from springs. The Kmashat and the
‘Slahat tribes draw water from wells, while the Rabta 41 Garbia,
Rabta 41 Shargia, Abu Ayyad and Dannun depend on springs
(Plate 34%).

(a) As regards irrigation from wells, the water-table in
both Kmashat and Slahat lies near the surface. The average
depth of the wells is approximately 5-10 metres, and they number
about twenty in both areas. The system of irrigated farming is
similar to the system in the coéastal zone of Tripolitanisa.
Thére is one well in each garden or groups of small gardens.
Beside each well there is a sloping ditch, puddled with clay so
that a cow can move easily up and down to raise the water, which
is lifted in a primitive skin bag or dalu. The system, known
as jabadgh, requires an individual to assist the cow or other
animal draw the water. This operation in fact is a tiresome
task. If a Persian wheel or other pumping device were used, one
or more animals could be agttached to the device and used to draw
the water without additional effort on the part of the worker
excepf to see that the animals kept moving. When the water is
raised from the bottom of the well, the dalu opens automatically

to pour water inside a sméll basin called mada. The water then
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flows down to the jabia or tank. As soon as the water reaches
the top of the jabia, the worker or jabbad opens a small hollow
in a bottom corner of the jabia, so that water can flow out
along a channel which distributes water over éll the jadawil or
'small pieces of cultivated land in the garden. However, the
operation of getting water by the dalu takes about six hours.
The worker has to spend another six hours irrigating the various
jadawil. Moreover, there are another group of secondary
channels which have to be opened and closed to irrigate the
jadawil.

By this primitive means, the cultivators of both Kmashat
and Slahat can irrigate their own lands. It must be noted that
the total cultivated lands are limited by the capacity of each
‘well. Vegetables and dates are grown for domestic consumption
as well as for the Garian market. AZalfa is cultivated to feed
cows, donkeys and horses.

In Slahat, the sasme methods of irrigation and crops exist
in all the smail gardens that are spread over the bed of the
Wadi Gan. Unfortunately, at the present time mast of the Slahat
wells are drying up owing to the excessive use by cultivators.
Thus the activity of the farmers is being stopped by lack of
water.

(b) In other areas such as Dannun and Bu Ayyad, irrigation
depends on water from springs. Here crops are grown in small
gardens én the wadi floor. These are irrigated by simple

gravity flow down from springs located on the wadi sides. The
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gardeners then channel this water over the whole area of the
wadi floor. Every gardener has the right to irrigate his
garden or janan at a particular time in the week. This prevents
excessive competition between neighbours; a gardener not being
allowed to use water when it is his neighbour's time. Some
irrigated areas are dependent on rainfall. These are found on
the wadi sides where the cultivators generally use a mound of
clay and pebbles ags a dam to prevent rain from flowing down to
the wadi. They consequently make full use of it for their own
land. |

The success of crops in both ABu Ayyad and Dahnun depends
however largely on the capacity of the springs for the lands
irrigated by rainwater are small compared with the plots on the
wadi floor. In years of drought not only are the springs at a
low level through lack qf rainfall but also extra demands are
made on them. In these years heighbouring Berber tribes, such
as Bu Zayyan, Mgarba, Tebadut etec. céme to :Bu Ayyad and Dannun
springs to obtain water, and so the spring cannot be utilized
for agriculture.

In the Mudiriyat Al Asabaa, there are four springs: Taghnet,
Om al Maarof, Ain Hasnun, Rabta 3l Garbia and Rabta al Shargia.
The two latter are the most important springs in the whole Jebel
Garian. The Rabta al Garbia spring is situated to the south
castern section of the dases. Its capacity ranging from 1500-
2000 litres an hour is higher than Rabta 41 Shargia spring. The

spring'ﬁater runs from the eastern part of the oases through a
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series of channels and slowly flows to the western part, where the
water spreads over all the small gardens or swani.

However there is a specific method of distributing the water
in the cultivated lands of the oasis. The local system of
distribution of the spring water guarantees every4gardener that
his own needs of water for irrigation purposes will be provided.
The operation continues day and night. Conseguently, the culti-
vated lands are divided into many groups of swani, between each of
which there is a main channel. There are a series of secondary
channels along which water flows to the individual gardens. The
local tribal tradition forbids anyone to utilize any additional
quantity of water. One unfortunate factor is that there is no
system of drainage and hence the cultivated land has become saline,
as a fesult of the deposition of mineral salts in the soils.

The main crop is the date palm which is very successful in
these oases. Vegetables grow well, but the absence of drainage
affects some vegetables such as green pepper and tomatoes.

In Rabta &l Shargia, the eastern oasis (Plate 33 , there
is one spring and two wells, which are utilized in the same manner
as elsewhere.

In Al Guasem, there are also springs, most of which flow only
in winter and are only used for domestic purposes. The two most
important ones are in Bu Gheilan (Plate 35, the larger one lying
to the west and the small one to the east. The ex-Italian Govern-

ment has built a basin near the major spring in order to maintain
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and control its water. The main use of this spring is to irrigate
the small plots of vegetsbles. Rahba and Abgar tribes monopolise
these springs for agricultural and domestic uses.

ROTATION OF CROPS

There are two types of rotation practised in the Jebel, one
for winter crops and the other for those of summer. The former
involvés cereals and vegetables such as cabbages, cauliflowers,
carrots, turnips, spinach and lettuce. The latter involves
tobacco, peas, tomatoes, green peppers, broadAbeans, onions,
potatoes and tree fruits. '

The rotation of cereals is very simple since the sedentary
cultivator divides his land into two parts, one for wheat or
barley, while the second is left fallow. in the next year, the
cultivator sows wheat or barley in the fallow land. Poor people
who own small plots of land, frequently cultivate them every year,
but naturglly the system of leaving land fallow produces much
better yelds. Biennial rotations are used on the plateau lands,
but in the case of the Gattis land, both semi-nomads and Berbers
utiligze their own individusl iands every year. This is due, on
the one hand, to the lack of arable land and on the other to the
fact that the Gattis lands ﬁormaily obtzin new soil as a conse-
quence of annuai wadi deposition. Thus in this zone fertility is

annually renewed and so it is very favoursble for growing of

‘cereals.

Fertilizers and Manures
Most of the Jebel soils are fertile and can give high yields
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in case of occurrence of sufficient quantity of rainfall. There-
fore, most of the Jebel farmers use manuring only for vegetables,
in order to maintain the high yield of such crops. Inorganic
fertilizers are used extensively in the ex-Italian farms which

ar ez devoted to growing of tobacco, but the Berber fafmers use
only organic fertilizer. Animal manure is available in quantity
in the Jebel where the animals belonging to the farmers are kept
for most of the year notably camels, horses and donkeys. Sheep
and goats are mostly kept out of their own cabila land.

The method of preparing_the manure for use is to sink the
brought manure into a pit of some two or three metres' depth and
leave it for a time. After three or four months the manure is
at its best for use in the gardens. However, in the ex-Italian
farms, the manure is not'to be used for tobacco. The farmers are
advised to use the inorganic fertilizers which do not harm this
sensitive crop.

TREE CROPS.
(1) Olives

The olive is one of the most important crops in the Jebel
Garian, as it is grown over the whole region despite concentrstion
in specific zones. | It is generallyuéll adapted to the soil
conditicns and low rainfall; it can resist wind and high temper-
 atures and its cultivation is relatively simple. The inhabitants
of the Jebel plant olives in the form of cuttings which are placed
in the bottom of holes about three feet deep. Under this method,

the trees'get a good start and develop earlier than in the cas

of seedlings.
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Garian olives are very ancient (Plate 36 ); some of them
are several hundreds of years old. Naturally, there is strong
reason in favour of following local practice which is based on
centuries of experience. The Italians, however, adopted a
different method of planting. They imported young seedling
trees from Tuscany, probably on account of difficulties in
obtaining sufficient cuttings of the local varieties. However,
it can be seen already that the local varieties are more
resistant to drought than the introduced types.

The local varieties of olive are Rasli, Gargarshi, Zarsi,
Futuri,sChemlali and Hammuri (mostly planted during Roman and

Turkish times), the new varieties imported from Tuscany are

Frantoio, Teccimo, Moroiolo etc.(h) The former are found in

all_Berber gardens while the latter are restricted to the ex-
Italian settlements.

Water is helpful in some cases and essential in encouraging
the growth of young trees, but after the tree is 3 or L years
old, it can grow without water in the more humid zones of the
Jebel. |

At the beginning of winter, the olives are ready for the
harvest. A tree can produce an average of approximately 360-400
kilograms, or the equivalent of 60-65 litres of pure oil. On
the other hand, the young tree produces about 36-96 kilograms
and about 6-15 litres of olive oil.

The number of olive trees in the Jebel Garian is 87,900.

Of them 36,800 have been planted by the indigenous people. The
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5
rest date from Roman and Turkish times. In addition, there are
28,450 Italiandlive trees, restricted mainly to the ex-Italian
farms in both Beni Daud and Beni Nser (Plate 37). Figure 35
shows the distribution of olive trees in the whole region, and

their total number in 1957-58 is as follows:

Number of Production in Percentage of

Mudkriyat- trees. quintals Production
‘ - 1957-58
Beni Daud 12,500 4,351 27.5%
Beni Nser 11,500 1,620 10.2%
Beni Khalifa- 16,500 5,750 36.45%
Al Guasem 16,500 2,400 15.1%
Al Asabaw 1,200 1,700 10.8%
A1 Orban 780 - -
Ex-Italian farms 28,450 - -
Totals - 87,430 15,821 100.0%

This.table shows that the olive trees afe restricted to the

cultivated zones of Berber and ex-dtglian dry farming, whilst
the semi-nomadic zone of Al Asabaa has few.

. Figs in the Jebel Garian agssume a position of importance in
Berber cultivation similar to that of date palms in the coastal
zone of Tripolitania. They grow in all zones of the Jebel
(Plate 38 ).

According to the Italian figures of 1926-27(5)

, the number
of fig trees was estimated to be 6,000. They had increased in
1955 to 113,348, but were 109,148 in 1957-58. Figure36 shows

their distribution and the above table illustrates their total

number and production.

AN
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: No. of trees Production in
Mudiriyat Mature Young quintals Percengage
‘ 1957-58
Beni Daud 3,826 200 17 1.9%
Beni Nser 8,707 1,750 107 11.9%
Beni Khalifa 31,167 2,000 126 14.1%
A1 Guasem 7,500 270 375 41.9%
Al Asabaa 52,000 600 165 29.8%
Al Orban 227 200 ' 3 14%
Totals 103,427 5,020 893 100.0%

. Although Asabaa has the preatest nﬁmber of fig trees, its
'production in 1957-58 was lower than Al Guasem, because the
Guasem fig trees are more mature and older than trees in the
other zones of the Jebel. Al Asabaa, however, has the second
highest rate of fig production. Although Beni Khalifa has a
large number of trees, its production is lower than that of Al
Guasem. This may be explained by the diseases wPich'have
affected the fertilityof the fig trees in this zone of the Jebel.

Methods of cultivation appear to be similar over the whole
region. In other words, both Berbers and Arabs plant young figs
on minor terraces or in small gardens. The cultivators tend
the young trees for a few years until they begin to bear fruit.
The local figs, generally, can resist the dry conditions and
benefit only from absorption oﬁvthe humidity which exists in
the sandy formations.(é) They are white in colour and are
different from the figs of the coastal zone of Tripolitania.
Figs are sold in Garian market or are kept for domestic consump-

tion, whereas very small quantities are exported to the coastal
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towns.

Dates are another important crop in the Jebely, but they are
cultivated only in Rabta al BGarbia and Rébta al Shargia at the
foot of the escarpment, Wadi Torshin'® (Plate 39), Slahat
(Plate 40), and Wadi el Hammam. Figure 37 shows their
distribution in the region.

The date palms normally grow either in the bottom of the
wadis or near the springs, where in general the water-table is
near the surfacé. Certain types, however, grow naturally in
Bu Gheilan whereas others in Rabta &1 Garbia and Rabta al Shargia
etc., are cultivated. The number of date palms is 9,239 and

are distributed as follows:
Producfion in  Percentage

Mudiriyat Number of Trees quintals of
1957-58 Production
Beni Daud 140 16 1.6%
Beni Nser 1,139 184 18.8%
Beni Khalifa 82 39 4.1%
A1 Guasenm 670 56 5¢7%
Al Asabaa 7,053 648 ' 66.3%
A} Orban 155 34 3.5%
Totals 9,239 977 100.0%

The largest number of trees is found in Al Asabaa and this
area produces more dates than any other zone in the region. This
is due to the fact that dates are more densely cultivated in the

Rabtas. Beni Nser is regarded as the second zone, since a

¥ A tributary of Wadi el Arbaaz.
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considerable numﬁer of trees grow in Slahaf at the bed of Wadi
Gan and Bu Ayyad at the bottom of Wadi Tirshin.
The quality of the Jebel date palms is to some extent
inferior to that of Tunisian dates, probably due to less

(7)

favourable climatic conditions. The dates are preserved by

removing the stems, sun-drying and pressing into blocks, and an
‘glcohodic drink called 'Bukha' may be obtained by fermentation.
Another less intoxicating drink called 'laghbi' may be extracted
from the trunk of the palm. From the leaves fibte is obtained
to make rope and baskets, and the trunk may be used for timber
and fuel. It is often used for the headgear of the wells.
Yields per tree are not high, the average yield per tree being
20 kilogrames.

The Arabised Bebers of both Rabtas sell a third of their
crop, the remainder being retained for domestic purposes. Dates
are mostly eaten during the cooler weather and a large barter
trade exists between the oases and the sedentary people of the
Jebel. The semi-nomads of Al Asabaa, in particular, .who,
having insufficient vegetables, eat more dates than the oasis
dwellers.

Date palms are normally propagated from the suckers of
female trees. There is no insect pest or fiisease which attacks
the local palms and the only labour and expense in the industry
is that involved by watering young palms for a season. The date
palms do not require artificial fertilizing, and they resist

poor soil conditions. Moreover, they can flourish in marshy
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areas as for instance both Rabtas, and can endure a greater
degree of salinity than any other cultivated crop In this
section of the Jebel. In othef worids, the quality of the soil
and the water need not be high.

4. Almonds are found over the whole cultivated gone in both Berber
and Arab dry gardens, and are often associated with olive, fig

and other fruit trees (Fig. 38 ). Their distribution is as

follows:

' Production in

Mudiriyat Number of quintals Percentage of

trees .1957-58 Production

Beni Daud 1,465 98 21.9%

Beni Nser 970 _ 80 17.8%

Beni Khalifa 570 110 24.6%

Al Guasem 730 L0 8.9%

Al Asabaa 2,120 120 26.8%

Al Orban . 100 None -
Totals 5,959 448 100.0%

Al Asabaa is again the most impoertant zone for both the
number of trees and their production capacity, though the semi-
nomads of this region have énly recently commenced development
of their lands. The success of almonds is due partly to the
extensive areas which exist in this part of the Jebel, and
partly o the fertility of the cultivated zone which has been
brought into utilization since the second world war. Although
Beni Daud comes next in number, its production was low in 1957-58
compared with Beni Khalifa which produced 24.6 per cent of the

whole crop. The low production in the other Mudiriyats may be



FIG3s. ALMOND TREES

. =100 ALMOND TREES

10 o 10 20 30

KILOMETRES




-191-
accounged for by the fact that a great number of the trees are
still tdo young to bear fruit.

Generally speaking, the Jebel almondé are well adapted to
natural conditions but are still very sensitive to violent winds
and sharp falls of temperature at flowering time. They grow in
the Jebel without irrigation and can rely only on rainfall during
the wet months of the year. They generally begin to bear
significant quantities of nuts after five or six years.
Sinclair'®) stated that the sweet eating almond can be sold
either in the green stage or as the dried nut and there is slso
a sale for the unbgdded or bitter almond on account of its oil.
However, the Jebel farmers sell most of their own produce, either
through the Garian market or Tripoli, and reserve very small
quantities for their own consumption.

Grapes are grown in the whole cultivated zone of the Jebel, but
are to a large extent concentrated in Al Assbaa and Beni Daud.
Grspes are normally found in the small Berber and Arab gardens,
together with olives and other soft frukts. The number of vines
is 18,635 (Fig. 39 ). Their distribution and production in
1957-58 among the administrative unigs of the region is as

follows:



FIG 39.  VINES

. = 100 VINE TREES

10 0 10 20 30
e e—
KILOMETRES




-192-

Number of . Production in Percentage of
Mudiriyat trees quintals Production
1957258

Beni Daud 3,900 100 36.8%
Beni Nser 1,895 50 ‘ 18.4%
Beni Khalifa 360 52 19.1%
Al Guasem 1,360 20 7¢3%
Al Asabasz: 11,320 50 18.4%
Al Orban None - -

Totals 18,635 272 100.0%

It appears from the table that in spite of the large number
of vines in Al Asagbaa, the production of grapes was low compared
with Beni Daud which produced 36.8‘per cent of the total amount.
This may be because the vines in Al Asabaa are still young and so
far do not give a heavy production. The table indicates also
that Guasem has few trees and their productiom is low. At Al
Orban, the semi-nomads of this gone do not tend to plant vines
because they favour shifting cultivation and grazing livestock.

The Jebel soil is to some extent suitable for the cultivation
of vines, since it is not poor in lime and the sandy subsoil is
able to retain water. Grapes, in particular, are more susceptible \
‘“than olives or almonds to drought, hot Ghibli winds and blowing
sand. The Italian farmers in the Tigrinna Estate introduced
to the Jebel in 1933 new varieties which are more suitable for
producing vines, whilst the existing varieties in both Berber
and Arab gardens are for eating, as the indigenous cultivators
have little desire or interest in mgking wine owing to their

religious principles.
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The grapes are planted in rows and pruned very short as

(9)

is the custom in Sicily and Tunisisa. The budwood variety was
originally introduced from Italy or Tunisia, but local stocks

are plentiful and of good quality for eating. The average
yield per vine is equal to 9 kgs. of grapes for wihe or 1 kg.
grapes for table.(lo)
Peaches (Fig. 40 ) are widely planted in the Jebel and often
grafted on to almonds. They can bear fruit after 3-4 years.
They are small and not very sweet, but flourish in this region.
There are two varieties called Ngttachi and Falugha. Their

distribution in 1957-58 is as follows:

Number of Production in Percentage
Mudiriyat Trees Quintals of
_ Mature Young 1957-58 . Production
Beni Daud 975 180 21 4.3%
Beni Nser 8,140 6,800 282 57 «9%
Beni Khalifs 1,150 1,500 15 3.9%
Al Guasem 2,700 300 135 25.7%
A1 Asabaa 6,000 1,000 35 8+2%
4] Orban None ©None - -
Totals 18,965 9,780 488 100.0%

Apricots (Fig. W41 ) are similar to peaches in that they are
widely grown in dry gardens and are always grown from seed. The
tree can bear fruit after 8 years, and 45-60 kgs. can be
produced by a mature tree. There are three main types:

Meeshmash lusi, Aidig and Hammuri.

Their distribution and production for 1957-58 is as follows:
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Mudiriyat

Beni Daud
Beni Nser

Beni Khalifa -

Al Guasem
Al Asabaa
Al Orban

Totals

=194~

Number of .trees

Production in

Percentage of

Mature: Young quintals Production
1957-58
110 180 5 10.0%
300 350 28 56.0%
90 70 11 22.09%
80 30 3 6.0%
100 500 3 6.0%
None None - -
680 1,130 50 100.0%

Plums (Fig. 42 ) are grown mainly in irrigated gardens in Kmagshat,

Rabtas and Bu Ayyad and
are sown kn holes 40-50

3% years.

Plums are found only in

They flower

are also grown in dry gardens.

restricted areas of the Jebel.

They

cm. deep, and usually bear fruit after

in April and are harvested in autumn.

The

estimated number of trees and their production is shown in the

following table:

Mudiriyat

Beni Daud
Beni Nser

Beni Khglifa

Al Guasem
Al Asabaa

Al Orban

Totals

Number of trees

Production in

Percentage of

Mature Young quintals Production
1957-58
60 40 3 0.2%
200 240 24 72.6%
130 800 10 27.2%
390 1,080 37 100.0%

Apples and pomegranates are grown in the Jebel in most of

the Berber and ex-Italian farms (Figs.43H).

Their distribution
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and production in 1957-58 is as follows:

Apples

Mudiriyat

Beni Daud
Beni Nser
Beni Khalifa
Al Guasem
Al Asabaa

~ Al Orban

Totals
Pomegrasnates

Mudiriyat

Beni Daud
Beni Nser
Beni Khalifa
Al Guasem
Al Asabaa

Al Orban

Totals

Number of trees

- Production in

Percentage of

Mature Young quintsals Production
1957-58
150 220 3 1.7% .
2,200 1,300 28 13.4%
400 150 130 64.1%
170 240 17 8.4%
500 4,000 25 12.44
None - - -
3,420 54910 203 100.0%

Number of trees

Production in

Percentage of

Mature Young quintals Production
1957-58
50 30 2 11.2%
60 30 L 022.2%
- 55 - -
15 - 1
110 250 11
235 360 18 100.0%

Generally speaking, the possibility of>increasing the number

of fruit trees -i's great in both Al Asabaa and Al Orban which

contain extensive areas of fallow land in the more humid 2zone.

Some efforts could be made to encoursge the semi-nomads to grow

fruit trees which would be able to survive the arid conditions

of the region, especially olives which are the most important

trees.
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VEGETABLES

The growing of vegetables is limited in the Jebel to specific
areas where perennial water resources are available as for instance
Rabta al Garbia and Rabta al Shargia, Kmashat and Slahat. In
‘these zones, the gardeners use irrigation for growing meny kinds
of summer vegetables such as peas, beans, tomatoes, green peppers,
broad beans, onions and potatoes. Winter vegetables are czbbage,
cauliflowers, carrots, turnips, spinach and lettuce.

Both winter and summer vegetables can be grown in all the dry
Berber and ex-Italian farms for family consumption. Vegetables
can be irrigated by means of the water of the cisterns or reserv-
olrs in order to support their home requirements. In Rabta gl
Garbia and Rabtasal Shargia,lthe gardeners grow vegetables for
commercial consumption. They export considerable quantities of
vegetables daily to the market and shops of Garian.

The quality of vegetables in general is good with the
exception of those of Rabta al Garbia where salinity affects the
cultivation of some kinds of vegetablesas:for instance green pepper
and tomatoes. |

It is difficult for the gardeners of both Rgbtas to trans-
port their vegetables to Garian as there are no regular means of
communication with the town. Therefore they use animals for
transporting the vegetables over the 32 kilometres. Kmashst
and Slatet gardeners are facing the same problem and they also use
donkeys for transporting their sgricultural products fo market

(about 10 kilometres).
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COMMERCIAL CROPS

TOBACCO

Tobacco is the only commercial crop and the most important
agricultural product of the Jebel Garian within Libya as a whole.
In Iibya, tobacco cultivation is strictly controlled by tteState
Monopoly which not only maintains the standard of culture but also
restricts the area under cultivation each year. Garian is the
principal zone for the production of tobacco within Tripolitanis,
contributing much to the produce of the province. From the
farmers! viewpoint, it is highly esteemed since there is a
guarantéed market and a guaranteed price.

The only variety grown in the Jebel is the Perustitza or

Oriental type which originated from Bulgaria but is now raised

from Italian seed.(11) This seed is imported annuglly from

Italy and is cultivated only in the Jebel areas. It is a non-
irrigated crop relying entirely on seasonal rainfall for its
development.

Thé cultivation of tobacco was introduced by the Italians in
1928 who formed the precursor of the present State Monopoly then
under the administration of the A.T.I. after 1933.(12) At the
present, tobacco cultivation is restricted to the ex-Italian farms
at Tigrinna Estate, and to some farmers (mainly Berber) in Al
Guasem and :Bemi Khaglifs.

In this zone, the environmental features are well suited to

the production of tobacco. The land is either flat or gently
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sloping with few rock outcrops or deep gullying. The whole area
is covered by a deep loese and sandy soil which enables full
development of the tobacco plant. Moreover, this zone has a
higher rainfall than other parts of the Jebel. Figure 45 shows
that annual production fluctuates from one year to énother. This
is due to the unreliability of the rainfall, a characteristic of
the whole Libyan climate. Thus, the drought years of 1936, 1947
‘and 1954+ gave the lowest yields except for the war years. The
influence of rainfall on production is shown further in the years
between 1943 and 1950 by comparing production with area under
cultivaﬁion (Fig. 46). . The arez under cultivation has tended to
increase with the exception of 1945, 1949 and 1958. The area
under cultivation is fixed by the State Tobacco Monopoly and
varies according to market assessment. Decline in the area under
tobacco cultivation is due on the whole to the general policy of
the State Monopoly which has the full right to reduce, in any
year, the area of cultivated land, because the merket for tobacco
is limited to the small and poor population of ILibya.
Method of tobgcco cultivation

Tobacco is & crop with several prerequisites to cultivation.
Firstly, it must be restricted to a specific area on the farm
which must also be ploughed deeply by a tractor. Then it must
be left for three months in order to absorb adequate moisture.
The land- that is to be cultivated must be carefully cleaned from

weeds harmful to the growth of tobacco. Furthermore, livestock
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nmust be prevented from trampling over tﬁe ploughed soil and’
impairing the benefits of both sunshine and rainfall.’ 3’

At the beginning of October, the State Tobacco Monopoly in
Garian distributes seeds to the farmers (mainly to the Berber
farmers who have settled since 1958 on the ex-Italian farms).
Then the farmer is required to produce two or three boxes in which.
a quantity of good soil is placed. The soil must first be cleaned
of grass: and pebbles and then inorganic fertilizer must be added
to the prepared soil. After this operation, the farmer sows the
seeds carefully and covers the box with a cotton sheet. He has
~to irrigate the tobacco seeds daily until they have reached the
surface of the soil. This operation takes about one month. As
soon as the tobacco plant appears, the farmer must look after it
until the end of March, when weather conditions improve and
temperatures gradually rise. Then the farmer must transport the
growing shoots from the boxes to the field. Every plant must be
transported carefully and independently, . >

Harvesting commences at the beginning of June, and lasts
usually until the beginning of October, because the farmer must
harvest each plant as it ripens and not wait until all are ready
for harvesting.

The tobacco leaf is generally small, feather butted, aromatic
and delicate, requiring careful manipulation at all stages, and a
comparatively long period of fermentation under an even tempersture.

It is sorted into two factory grades classified as American Grades,
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(14)

and Grades IV or Kappa. Then it undergoes a secondary

fermentation in open-sided bales of 25-30 kgs. nett.
Crop Yields

The average yield per hectare is 400 kgs. dry leaf, at 14%
moisture content. Maximum yields may go as high as 1,000 kgs.
dry leaf per'hedtare in exceptional circumstances. Yields depend
entirely on the amount of rainfall whichcoccurs during the planting
and early growing periods. However, in general the higher the
yield the poorer the quality. |

Perustitza can be described as an average quality oriental
tobacco, when maniﬁulated and fermented properly. But it has
~a distinct pungency, which makes its use in cigarettes very
limited. At present there is a tendency for Jebel farmers to
plant hybrid Perustitiza from self-controlled seed, which gives
higher yields but is of inferior quality.

Finally, the possibilities of extending the cultivation of
tobacco in the futﬁre seem to be quite good since soil and
climatic conditions suitable to tobacco are found in large areas
of the Jebel. In both Al Asabaa and Beni Khalifa, there are
extensive fallow lands which may be developed for this crop.

The ex-Italian Government was going to appropriate the utilised
zones in both Mudiriyats in order to enlarge the area of land
under tobacco cultivation and to support more Italian settlers;
but the Italian schemes were prevented by the outbresk of war.

At present the Tripolitanian Government has no serious desire
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to enlarge the cultivable lands for tobacco cultivation for a
vériety of reasons. In the first place, the present high scale
of_annual production of tobacco does not encourage the State
Monopoly to go further in its agricultu:al policy for this crop.
Secondly, according to official sources in the Iripolitanian
Government, there is no good market abroad, since the U.S.A.,

Germany, Greece, Quba, Italy, Turkey, etc., all produce varieties

of higher quality than the prototype in Libya. However, if the

Gevernment is determined to impose high taxes on foreign cigar-
ettes, this may encoursge both State Tobacco and the farmers to
cultivate more tobacco not only for home consumption but also
for export to U.A.R. and other countries in the Middle East.
This is the only likely solution to the development of the
agricultural economy in the Jebel Garian.
CEREALS

The production of cereals is the largest source of income
to the inhabitants of the Jebel. On the ex-Italian settlements,
it forms sn important contribution to domestic needs.
Barley is in fact the most basic food crop in the region and the
greatest propoftion of people prefer the cultivation of barley to
wheat. It forms 67.8 per cent of the total production of crops
by weight. Barley is cultivated extensively in the Gattis and
the Ghibla lands and also by the Berbers and Argbs in their own
cabila.  This is the case in Al Guasem, Beni Khalifs and in the

westernh section of both Beni Dand and Beni Nser. Cultivation
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of barley to the east of the two Mudiriyats is limited, owing to
restrictions imposed by the Italian settlements in Tigrinna.
In both Al Orban and Al Asabaz, the semi-nomads practise shifting
cultivation of barley on g large scale.

The total production of barley in 1957-58 was 78,458 quintals
in an area which equals 16,672 hectares. The distribution of

barley is illustrated by figure 47 and the following table.

Mudirivat Production in guintal Percentage of
8 Pgoduqtiog
Beni Dand 12,898 16.5%
Beni Nser 16,146 20.6%
Beni Khglifa 5,480 6.+9%
Al Guasem . 21,216 26.9%
Al Asabas 17,758 22,44
Al Orban 4,960 » 6.7%
Totals | 78,1458 100.0%

This table shows that Al Guasem was the most important area
for the production of barley.' This may be due to the position
of Al Guasem with its higher rainfall, good soils and gentle
slopes though the area is smaller than Al Assbaa which has the
second highest production. Although Al Orban is extensive, it
has the lowest production of barley because of its sccidental
surfaces.

However, the Jebel people grow barley for home consumption
only. The cultivators commence ploughing at the beginning of

autumn when the soil receives rainfzll, but this operation is
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delayed in the Gattig lands until the quantities of rainfall are
sufficient for the beginning of cultivation. Harvesting of barley
starts at the beginning of May until the 15th May.

(b) MWheat (fig.48) 1is less important than barley, though it is grown
in certain areas as a winter crop, particularly when there is the
prospect of good prices. Wheat grows successfully over the Jebel
and Gattis land. The total area of wheat in 1957-58 was 5,942
hectares. Wheat production in the Jebel Mudiriiyats is recorded

as 17,893 quintals.

eat Production, Gari -58.

Madiriyat. Production in Quintals Percentage of
Production

Beni Dand 1,394 7+9%

Beni Nser 5,626 31.5%

B eni Khalifz 800 . 6%

Al Guasem 2,488 ‘ 13.49

A1 Asabag 5,233 29.3%

Al Orban 2,352 _13.3%.

Iotals 17,893 100.0%

This table shows that the highest production of wheat is
found in Beni Daud, Beni Nser and Al Asabaa. The cultivators of
Beni Nser and Beni Khalifs cultivate wheat only in the Jebel

(1)

and Gattis but have no right to sow cereals in the Ghibla land.

(1). The Tripolitanian Government prohibited the tribes of Beni
Nser, Beni Khalifa and Al Orban from sowing cereals or
practising pastoralism after the clashes in 1955 between the
Berbers and the Arabs over the Ghibla.
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In the cése of Al Asabaa, fallow land is found over extensive
areas which could produce high yields of cereals.
ESPARTO.

Esparto or halfa grass is an important unémltivated crop
since it is in high demand for the manufactyre of high quality

(1) This type of cash crop is to be found

paper and banknotes.
growing naturally in the whole of the Jebel Garian with the
exception of the cultivated lands in Beni Daud, Beni Nser, Beni
Khalifa and Al Guasem. Esparto in fact grows well throughout
the Mudiriyat Al Orben (Plate 41 ), and the central and southern
zones of Al Asabaa. About three quarters of the total production
comes from Al Orban. Moreover, esparto grows sparsely to the
eastern section of Wadi Gan and the southern zone of Beni Khalifa.
This plant at one time covered the whole region, but now it
is decliningj; mgy'be after 50 years it may find difficulty in
surviving. However, this crop is a very important source of
cash income, particularly during the years of drought when income
from other sources is low. The grass is collected and exported
through a monépoly (the Esparto Company). The local population
harvest the esparto by hand pulling, beginning at the end of

Bugust and carrying4on until the beginning of April. The grass

(1) There are actually two different genera of the so-called
esparto grass with different characteristics and uses:
Spartum Ligeum which is used primarily for making Rhousehold
articles, and Stipa tenacissima which is used for quality
paper making. (15)
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in this period can flourish as a result of the greater rainfall
and soil moisture.

The production of esparto in the Jebel varies from one year
to another, since two or more years' growth may have accumulated
before pulling. The value of exports was about £260,000 in
1948, (a year of drought) but fell to £165,000 the following year
when the drought was broken.(l) There is evidence that the
"high production in 1948 was, in part, due to the heavier growth
which had asccumulated during the war years when little pulling
occurred. The production of esparto between 1952 and 1957 was

fairly stable gs indicated by the following figures:

Year Production in gquintals
1952 17,928
1953 17,395
195% 16,158
1955 19,180
1956 16,964
1957 15,058

Totals 104,48k

It may be noted from this figure that the highest production

occurred in 1955, whilst the production in the other years was

(1) Under Turkish rule from 1881 to 1890, 40,000 tons were
reported collected per annum; frém 19&0 to 1910, 10-20,000
tons; but during the Italian occupation from 1911 a maximum
of only 80,000 tons of esparto was gathered, reputedly due to
the numerous employment opportunities in the Military and
other Government projects.
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" similar.
LIVESTOCK.

The livestock industry is a most important source of income
in thevJebel Garian and is considered the main agricultural
activity of the inhabitants. Animgl husbandry is carried out
by both Berbers and Arabs. Most of the settled and semi-nomadic
tribes own sheep, goats, camels and donkeys. The sedentary
tribes in fact do not themselves practise pastoralism, but they
deliver their animals to shepherds either to Al Asabaa or Al
Orban who can search for grazing lands mainly in the Ghibla
where pastures and perennial water resources are available for

sheep and goats( Plate 42)

Estimated livestock numbers in Garian, 1957-58.

Numbers Percentage

Goats L4, 89k 53+5%
Sheep 27,343 33¢4%
Camels 4,762 5.9%
Donkeys 3,905 %.9%
Cattle 1,267 1,8%
Horses 321 0.5%-
Totals 82,492 100.0%

Goats (Fig.49 ) form 53.5% of the total number of livestock and
are found in all zones of the region but especially in Al Orban
and Al Asabaa. In the other areas, goats are of less importance
in the family economy. The distribution of goats in the Jebel

is as follows:
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Mudiriyat Number of herds Percentage
1957-58
Beni Daud 5,712 12.8%
Beni Khalifa A 4,702 10.5%
Beni Nser 3,133 6.9%
Al Guasem | 5,315 11.9%
Al Asabaa 11,448 25.5%
A1 Orban 14,58% 32.5%
Totals W, 89k 100.0% -

The highest number of goats is found in both A1 Orban and
Al Asabaa, due to the extensive areas of grazing land which are
found in these zones, whilst the pastures are limited in the
other Mudiriyats. Although Beni Daud ranks third in the number
of goats, its livestock is grazed mainly in Gattis land by Arazifa
and Mtninin Shepherds.

The Jebel goats appear to be extrémely abuse-resistant.
Moreover, they can feed on shrubs and prickly bushes which sheep
will not eat. The goats therefore mix with the flocks of sheep
and lead them to the deep Ghibla land, where they serve as
leadefs because their speed is greater and because of their
ability to find good pasture. As a result of these advantages,
the semi-nomads in particular tend to own more goats than sheep.
In addition, both sedentary and semi-nomadic tribes can benefit
from goats' milk and meat for home consumption. Furthermore,
goats are very useful for semi-nomadic in particular, because

they use goats' hair and skin for making tents and for other
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necessities of pastoral life. In general, they are highly
esteemed because they smre more resistant to the rigorous climatic
conaitions which prevail in the southern zone of the region.
Sheep (Fig. 50 ) are also an important source of meat, wool,

milk and skins. The Jebel tribes keep sheep for cash rather
than consumption.  The number of sheep in 1957-58 is 27,343

and they were 33.4% of the total number of livestock. Their

distribution in the Jebel differs from one Mudiriyat to another.

‘Mudirivat . Numbeg Percentage
1657
Beni Daud 4,955 18.1%
Beni Nser 3,954 4. 5%
Beni Khalifa 3,602 13.6%
Al Guasem 4,188 15.3%
Al Asabaa 64350 23.2%
Al Orban 4,294 15.3%
Totals 27 4343 100.0%

The largest number of sheep is found in Al Asabaa, where
there are extensive areas of better grazing land. Beni Daud
comes next, though the tribes of this section of the Jebel are
sedentary people. They hand over their animals im fact mainly
to Araifa and Mtanin shepherds who graze livestock professionally.
As far as Al Orban is concerned, it comes third in spite of the
existence of a vast grazing zone in the eastern part of the
Jebel. This may be due to the fact that the semi-nomads there

prefer goats to sheep as they are better adapted to the more
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mountainous terraines. The other areas, Beni Nser and Beni
Khalifa, for example, have roughly the same number of sheep;
this ié due to some extent to the difficulty found by those
"people in grazing their livestock in the Ghibla land.

Sheep require greatef attention than goats as they are
more sensitive to climatic conditions and need good grazing land
and perennial water resources. The southern zone of the Jebel
is used for pastoralism during winter, whilst the northern zone
is favourable for grazing in summer.

The Jebel sheep are Barbary sheep, whose characteristics
are superior to the other types of livestock found in Libya.
They offer a desirable basis for péssible improvements in the
quality of sheep. The physical characteristics of the Barbary
seem to have resulted largely from the rigorous selection imposed
by nature. These sheep are generally rather well developed |
animals of small or medium size, approximately 60 to 75 centi-
metres in height, with mature ewes weighing 35 to 40 kilos. and
rams 40 to 60 kilos. Moreover, Barbary sheepchave a large
lump of fat kn their tails so that they can withstand the hot and
arid climage. This type of sheep requires much less drinking
water than improved breeds of sheep, and has adapted itself to
great variations in grazing and nutritional conditions. On
greeh pasture, the sheep thrive and fatten without access to
drinking water, while in the dry season, when grass and other
nutritious plants are no longer avallable, the sheep can be

 maintsined on the coarse scrub if watered at intervals of two
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“or three days. This is certainly sn important characteristic
in a region where there is usually an acute shortage of natural
forage and water in summer months, during which time the move-
ment of flocks is strictly dependent upon the possibility of
watering them.

The quality of Barbary woed~varies considerably within
individual fleeces as well as between sheep of the same flock
and from one flock to another. Some Jebel sheep produce as
much as 4 or 5 kilos. of wool whilst others yield only 1 to 2
kilos.

Generally speaking, all Jebel sheep-breeding depends on
seasonal migration. In winter and spring pastoralists follow the
development of the vegetation of the Gattis and the Ghibla. In
summer, the temperatures are too high in both these zones and
therefore the pastoralists are forced to migrate to the north
where a little grass and water are available.

| However, lack of continuous fodder and the prevalence of
parasites are the two outstanding drawbacks‘in sheep-raising
in the Jebel, and a further policy of improvement in sheep
husbandry needs to be established. Thus there can be no
improvement of any stock unless each individual animal is
healthy and well fed. The selection of breeding stock is
carried out by the pastoralists themselves with little regard to
any laws of breeding.
Camels (Fig. 51 ). Most of the Jebel camels are very important

for draught purposes and as pack animals. The number of camels

]
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“in 1957-58 was 4,762 or 5.9% of the total livestock in the Jebel.

Their distribution was as follows:

Mudiriyat Number Percentage
Beni Daud 865 18.5%
Beni Nser 510 10.6%
Beni Khalifa 500 10.4%
Al Guasem 649 13.6%
Al Asabaa 1,025 21.6%
Al Orban - 1,215 25.3%
Totals 4,762 100.0%

lost camels are concentrated in Al Orban, Al Asabaa and
Beni Daud. These concentrations reflect the distribution of
grazing land and the fact that camels are regarded in those
areas as the only means of transport which can be utilized for
travel between the deep Ghibla and the northern zones of the
Jebei and vice versa. In other parts of the region the inhabi-

4tants use camels for draught purposes whether they are in Gattis,
Ghibla or in the small gardens of the sedentary people.

The Jebel camel belongs to the heavy built type called
locally (Jemal Tghil) (Plate 43 ). Camels are also important
as a source of milk and meat. Camel meat is of special
importance during the winter seasons and it is mainly consumed
by the lower income classes.

Donkeys (Fig. 52 ) are common throughout the Jebel. The number
of donkeys in 1957-58 was 3,905 or 4.9 per cent of the total
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livestock in the region and was distributed as follows:-

Mudiriyat Number Percentage
Beni Daud 676 17.3%
Beni Nser 821 21.4%
Beni Khalifa 449 11.2%
Al Guasem 629 16.6%
Al Asabaa 594 15.2%
Al Orban | 736 18.3%
Totals 3,905 100.0%

Beni Nser and Al Orban have the greater proportion of donkeys
although they are quite nﬁmerous elsewhere. Despite their small
size, donkeys are by far the most important means of transporta-
tion, being the principal pack and riding animal in the rural
areas of the Jebel. They are used extensively for transporting
agricultural products from the farm to the local market in
Garian town. The donkey is also useful for both semi-nomads
during their movements between the Jebel and Gattis and Ghibla,
and for sowing or harvesting cereals. Furthermore, the poor
people use donkeys for draught purposes on their small parcels
of land.

The Jebel donkey belongs to the indigenous Libyan breed,
dark in colour and small in size. It can carry on its back
loads eiceeding two hundredweight.

Cattle (Fig. 53 ) are one of the most important kinds of livestock

kept in the Jebel. The number of cattle in 1957-58 was 1,267
and they form 1.8 per cent of the total number of livestock in
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the region, distributed as follows:-

Mudirivat Number  Percentage
Beni Daud 114 8.8%
Beni Nser W2 3%.8%
Beni Khalifa 14k 11.2%
Al Guasem 292 23.0%
A1 Lsabaa 135 10.6%
Al Orban 140 11.6%

Totals 1,267 100.0%

Beni Nser and Al Guasem have the most cattle, as they have
permanent pastures, for instance, Alfa in Wadi Nakhle (Al Guasem)
sand Slahat (Beni Nger) and perennial water supplies. The main
purpose of keeping cattle in these two areas is to.work in the
gardens and to lift water from wells. In addition, cattle can
produce milk for home consumption. In other parts of the Jebel
such- as Beni Daud and Beni Khalifa, the inhabitants keep cattle
mainly to produce milk for children. Neither Berbersrox Arbbs
breed cattle for killing, and_cattle are very rarely used for
ploughing. The reason for the existence of so few cattle in
the Jebel is that cattle require good pasture and permanent water.

The 1ocai cattle are of the same type which are found over
the whole of North Africa. They are a small, horned, hardy and
light red. They can produce 50-100 gallons of milk, when
pastures are good. The Italians introduced the Pantellarian

breed from the Island of Pantelleria. It is very hardy and

disease-resistant, and would appear to be suited to the local
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environment of the Jebel. The Pantellerian breed is capable of
giving 600 gallons against the local, which gives only 100 gallons.
Moreover, the Italians crossed the Pantellerian with the
indigenous cow and the resultant breed was stated to have
withstood the harsh conditions of this semi-arid region of
Tripolitania. (16)

Horses (Fig. 5% ) are much prized, but they are not numerous.
This is partly explained by the fact that thenr nutritional
demands are less easily satisfied than those of the camel for
draught purposes. On the other hand, the horse is & very
useful animal on the Italisn farm. It is used for agricultural
purposes, drawing carriages and riding. The horse is as fully
used by the Italians as the camel by the native. The number of
horses in 1957-58 was 321 or 0.5 per cent.of the total number

of livestock in the region, and distributed as follows:-

Mudirivat Number Percentage
Beni Daud L1 12.8%
Beni Nger oy 13.4%
Beni Khalifs 26 8.2%
A1 Guasem 57 . 17.8%
Al Asabaa L6 14 4%
Al Orban 107 33.4%
Totals 321 100.0%

Their concentration in Al Orban reflects the existence of

semi-nomadic tribes which use horses for riding. Al Guasem comes

next oﬁing to the existence of good pasture land and - permanent
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water supply in Wadi Nakbze. The rest of the areas have roughly
the same number of horses. Both Berbers and Arabs consider the
breeding of horses as a luxury and therefore the owners of horses
are normally wealthy people. The Jebel horse is mainly descended
from the ancient Berber breed which produces the best army horses.
Fluctuatiqn in Stock numbers

The number of livestock in Tripolitania in general and the
Jebel Garian in particular has fluctuated considerably in the
course of the past fifty years as a result of war, local unrest,
droughts and political changes. During times of war the number
of livestock can decrease in many ways, local unfest leads to
neglect of watering places, lack of security and general decadence
in the industry. Droughts were recorded in the years 1897, 1907,
1915, 1935-36, 1947-48 and 1954 of which those of 1897, 1936 and
1947 are generally considered to have been the worst. In
addition, during the years of drought a certain number of Garian
tribes migrated with their herds to Tunisia, hoping to find
graziﬁg land for their animals. Moreover, the Itslian coloni-
zation schemes deprived the native of much available grazing land
snd even more important, access to reliagble water supplies.(17)
Methods of improvement

The first step to improvement must be an adequate and
reliable provision of water and the availability of permanent
grazing lsnds which would provide fodder for the livestock not
only for a few months but for the whole of the yesr. This step

could be masde by surveying =211 the water resources in the Jebel snd



-216~

by encouraging the population to repair the old Roman cisterns
which are very numerous throughout the region. On the other hand,
people must be encouraged to grow carob trees (ceratonia siliqua)
and other useful plants such as spineless cactus etc., in order
to feed their livestock during the years of drought when the
grazing land in both Ghiblg. and Gattis is limited and cannot
support the livestock. The cultivation of millions of carobs
could be achieved in the more humid zone of the Jebel in order
that animals might survive when gragzing land is insufficient.
Secondly, the Government should abolish the tribal rights to
'grazing land in Ghibla and Gattis so that the whole population
has equal right to graze their livestock. The third step could
be fulfilled by an improvement in both the quality and quantity
of livestock production. This would be likely to increase the
importance of this economic source by creating a more discriminat-
ing market in Tripoii for the Jebel livestock products. This
step may be explained further by improving the health of livestock
and by preventing diseases in order to protect animals. Moreover,
there is a further possibility, namely the improvement of local
breeding methods by the establishment of one mixed farm in each
Mudiriyat in the region to breed better and healthier livestock,
which could withstand the rigorous climatic conditions in the
years of drought.
AGRICULTURAL REGIONS
The Jebel Garian may be divided into four agriculturzl zones.

(Fig. 55)
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Dry garden farming includes the Mudiriyats Al Guasem, Beni Dand,
Beni Nser, Beni Khalifa and the northern section of Al Asabaa.
The tobacco zone occupies a vast ares in Tigrinnsa.

The Gattis or cereal zone is situated to the north-west of the
Jebel.

The Grazing and shifting cultivation zone covers over an extensive
area to the south of the Jebel. ‘
The Dry Farming zone occupies 51.5 sq. kilometres or 11,027
hectares. This zone includes all the dry gardens whether they
are owned by Berbers or Arabs. The main crops of this zone are
olives, figs, almonds, peaches, apricots and vegetables. More-
over in certain areas, cereals are grown on a small scale. Some
members of the tribes of this zone own livestock which graze
either in Gattis or Ghibla lands.

A good example of this dry farming is the 20 hectare farm
owned by Mohsmmed Abu Rakhis which lies about 12 kilometres south
of Garian town. The total number of trees is 2,060 with the

following varieties:-

Olives 400
Almonds 800
Vines 800
Peagches 30
Apricots 15
Apples 15

The farmer cultivates winter and summer vegetables such as
cabbages, tomatoes, green pepper etc. Cereals are grown between

the trees, also in Gattis and in the Ghibla he has a considerable
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number of goats (80). and sheep (50).
Ihe tobacco zone includes all the ex-Itglian farms in Tigrinna.
This zone is restricted to the most fertile areas of the Jebel.
The estimated area of this zone is 1,458 hectares, of which 1,200
hectares are cultivated. Tobacco is the masjor commercial crop.
There are 356 farms, varying in size between five and two
hectares, but the larger farms: are found in the southern section
of the ex-A.T.I. Estate, whilst the smaller ones are located to
the north.

A typical five hectare farm is that ovmed by Mohammed Meld

Ibrahim. The farm number is 348. The total number of trees is

127
Olives 70
Peaches L
Almonds L0

Pomegranates 7
Figs 6

The cultivated area in tobacco is two and a half hectares.
Wheat occupies two hectares and a half hectare is devoted to
different types of summer and winter vegetables. The farmer
has 15 goats and 10 sheep.

Gattis or ceregl zone. This zone covers 1,000 hectares approxi-
mately. Wheat and barley form the major crops of this zone.
Most of the Jebel tribes own specific parcels of lénd. The
cultivators, whether Berbers or Arabs go down at the beginning

of winter to sow cereals in Gattis, and agzin at the beginning of
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summer for harvesting.

This zone contains the most fertile alluvial soil in the
region, since the various wadi deposits are spread out over this
area. Thus the soil renews its fertility every year, and the
cultivation of gereals is very successful when there is®adequate
rainfall.

Grazing 1and snd shifting cultivation

This zone involves the whole of the Mudiriyat Al Orban and
the southern and central sections of Al Asabaza, and its estimated
area is 22,700 hectares. Its predominant physical features are
the gentle slopes down towards the deep Ghibla. The vegetation
cover includes esparto, zizyphoes lotus etc., which are the major
fodder for livestock. Although grazing is the principal form of
activity in this zone, the semi-nomads of both Al Asabaz and Al
Orban also practise extensive shifting cultivation of barley and
wheat. The semi-nomads, however, have no specific cultivation
areas, but any land in the Ghibla that has benefited from rainfall
is favourable for the growing of cereals.

PROBLEMS OF AGRICULTURAL DEVELOPMENT.

In conclusion, it may be sszid that there are many problems
fazcing the future agricultural development of the Jebel Garian.
The sedentary peoples of Al Guasem, Beni Dand, Beni Nser, Beni
Khalifa do not possess sufficient 1land for fheir needs in the
Jebel areas. The numerous dry gardens must be preserved for

arboriculture so that the people will be forced to practise



-220-

shifting cereals cultivation either in Gattis or the Ghibla.

The search for other lands is particularly intensive at the
present time. Aggin, in the western areas, steep slopes restrict
the amount of cultivable land, which is concentrated in the lerge
wadise.

In an arid region which in many respects is only of marginal
quality for msny crops, good ground water resources are essential
for development. Such resources do not exist on a large scale
in Garisn so that agriculture must rely on rainfsll and efficient
mesns of collecting and utilizing the same. In Garian, the
rainfall varies in volume =znd reliability each year and there is
probably at least one year of drought in every five. Conseguent-
ly, agricultural production fluctuates immensely and such
fluctuation can undermine incentive and marketing possibilities.

Shifting cultivation and pastoralism often result in the
loss of potentially cultivable land to stable and more productive
agriculture. In Al Assbaa snd Al Orban, there are large stretches
of land, particularly in the north, suitable for olive and tree
cultivaﬁion but owing to the tribal system they remain out of
continuous cultivation.

Agricultursl development is also hampered by the basic
ignorance of modern snd more efficient techniques of cultivstion.
The inhabitants of the Jebel Garian still rely.on old and
inefficient ploughs, primitive tools, snd outmoded ideas with
regard to fertilizstion, rotation of crops, irrigation, and

harvesting. Such methods can be improved by education and
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greater extension facilities but it will be a slow and painful

process.
Future of'the Italisn farms

The final problem concerns the Itslian farms. During the}
British Military Administrstion of Libya, the rights of the Italian
farmers were maintained and guaranteed. However, with the signing
~ of the Italian-Libyan treaty in 1956, the Italian settlers were
given the choice of either staying on their farms or handing these
over to the independent Libyan Government. As a result, 90% left.

These farms are now mainly in the hands‘of the local Berber
poﬁulation, and the chief problem facing the Government is how
these.new fsrmers can manage without the advanced technical know-
ledge of the Italians and without the generous subsidies that the .
Italisn Government provided in drought years. The main crop is
tobacco which requires careful attention at all stsges. - However,
the Tripolitanian Administration is taking steps to maintsin
standards and equipment in good order, and to improve the land of
the farmer. Furthermore, the State Tobaceco Monopoly can withdraw
the ffammer's licence to cultivate this crop if his standards are
poor. However the Government does not provide any help in the
case of failure ~ a factor which cauées anxiéty amongst the farmers.

- These are the chief obstacles to further progress. Their

solution is difficult to envisage without a substantial incresse
in all types of educstion, but especially in the teaching of
agricultural techniques. A start has been made, but there is much

to be done.
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CHAPTER X
INDUSTRY

Most of the .industries of the Jebel Garian are small in
extent and are mainly related to agriculture. Two of these are
oil-pressing and flour milling. Both modern oil pressing and
oil pf'ééSing ‘by meané of animagls sre found and Figure 5’6 shows
their distribution in Garian. The modern oll-press was estab-
lished to serve the Italian farmers in Tigrinna. It can produce
a better quality oil, although the oil is still below the standard
required in Europe. Much of it is exported to Italy for refining.
The primitive oil-presses are opersted by the Jebel owners and
they are located mainly in the sedentary agricultural areas. AS
& result of poor methods and the lag between harvesting and press-
ing, during which the acidity of the fruit increases, the oil
obtained is highly flavoured with a high acid content.(l) These
qualities are distasteful to most non-Libyans but the local
pOpulationAprefers this oil to the relatively tasteless 6i1 in
favour elsewhere. However, the production in the oil presses is
restricted during harvesting (October to November).(Plate 44).

As regards the flour-milling, there are a tremendous number
of machines in existence in various‘places and they work by Diesel
powered mobile units. Their distribution in the Jebel is shown
in Figure 57\ There are on an average at least four flour millers
in each administrative unit (Mudiriyat).. The activity of those

millers in the whole year is continuous but it increases during the
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summer when the people finish harvesting.

Another interesting local industry is the manufacture of
pottery, which exists in four tribes: Miamin, Abgar, Bu Slama,
and Rahba. (Fig. 56 shows their distribution). This industry
is restricted to four places only in Guasem, owing to the avail-
ability of clay materials in Bu Gheilan, and Khusha (to the east
of Wadi Gan). The people here produce the pottery in small work-
shops (Plate 457.and have provided this rommodity for generations.
However, these potterﬁSgenerally produce most of their work for
domestic purposes, although certain pottery is produced for 6ther
purposes. The Jebel Garisn has a remarkable reputation as a
result of this local industry, and a large amount of pottery is
sent every year to Tripoli and the major Libyan towns. There is
nothing in fact better than pottery which can keep water fresh and
cool during the hot summer. (Plate 46)

The production of pottery varieé from place to place, but the
highest production occurs in Miamin which can produce one thousand
pieces of pottery during the season of work (summer and autumn).
The workshops stop producing pottery throughout the winter and
spring owing to difficulties of the cold weather and absence of
central heating in the workshops.

Quarrying is another aspect of>primitive industry which is
found in the Jebel. There is only one quarry in the region
located to the north-east of Garian Town. The industry of

producing patﬁer shaped lime-stone rocks was particularly active



-225-

& long time ago; but at the present moment there is a decline in
this industry owing to a lack of desire on the part of the Jebel
people to use stones for building. During the Italian Admin-
istration, this industry was in great demand and was therefore very
active owing to the stones being used for building the farm houses
in the Tigrinna Estate and Garian Town. The stone was also used
to construct the houses of the Admihistrative Officers.

However, this‘industry‘can be encoursged again if the popul-
ation desire to live in houses instesd of troglodyte dwellings
which are in the opinion of the writer not as good as the stone
houses from the point of view of hygiene.

Apart from the local industries is the handicrafts which are
usually carried out by women in houses. Of these, perhaps the
most common one is the manufacture of the Holi-barracan which is
used for men wearing and as blankets.(Z) This industry is
carried out by poor families. These fasmilies buy the raw wool,
wash it, weave it and make into barracan. The usual profit of
making one barracan is very small and never exceeds three to five
pounds in spite of the fact that it takes no less than a month to
mgke it. Another similar handcraft is the making of tents which
is quite common in both Orban and Asabaa. There is in fact much
similarity in the methods of making of both tents and barracan,
except for the difference in the raw materials, as tents are
generally magle from goats hair. These two handicrafts are as

mentioned already, carried out by women.
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Other handicrafts are the making of wood ploughs and tools
for agricultural burposes, blacksmithing and shoe mgking in small
individual shops in Garian and Tigrinna. Charcoal is in great
demand due to its extensive use for both cooking and making Shahi-
tea. The ﬁood of the one adult olive tree produces approximately
one ton of good charcoal. The method used is by cutting the
wood into pieces, putting it inside a small pit, lighting and
covering it with clay. After two to four days and when the whole
amount is burned they open the pit, take the charcoal and expose
it to the weather for a few days until it is dry and ready for
use. (3

Generally speaking, most of the Jebel industries as we have
seen, are either relying on agricultural products or primitive
ones, and the only possibility of industrialization is the improve-
ment of the modern oil pressing and flour milling. By these
means, it would be possible to increase the production of pressed
| olive oil and establish another factory for refining olive oil.

In addition, it would be possible also to add new industries to
the Jebel, depending upon both the productioﬁ of cigarettes and
fine bapers for tobacco and &sparto. These attempts could be

done if there were the necessary capital and investments.
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CHAPTER XI

COMMUNICATIONS.

The position of the Jebel Garian in the central part of
the Tripolitanian escarpment has significant value for the
routes which link Tripoli with Garian and Fezzan. Thus the
Jebel routes have played an important part during the Ardb and
Turkish rules in Libya. The most important routes are those
which link Garian with both Mizda and Nalut. Moreover, the
exchange of goods between the Jefara Arabs and the Jébel Berbers
followdd the main track via Vertice at the escarpment. This
route was used extensively during the eighteenth and nineteenth
centuries by the caravans, when the exchange of goods between
Nigeria and Tripoli was very active.(l) The quality of these
routes as a whole was not good, except those which had been
constructed by the Romans between Garian and Mizda.

The vapious routes which run through the Jebel can be
divided into the following classes according to their quality.
In the first class category is the main road which links Tripoli
with Nalut and Gadames. This route is the most iﬁportant one
in the Jebel, and was constructed by the Italian army at the
beginning of 1922 in order to transport military supplies and
arms which could be used against the uprisings which threatened
the Italian administration.(z) The Itdl ian Govermment spent
millions of liras on the comstruction of this road, particularly
at Bu Gheilan where the slope of the escarpment is very steep ‘

(Fig. 58). This routeiis wide and metal led for seventy ‘

l
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kilometres from Bu Gheilan as far as the administrative boundary
between Garian and Yefren, The value of the route was signifi-
cént both for the Italians and the Arabs as it enabled the
expansion of the Italian settlements in the Tigrinna Estate.
Furthermore, the Italians constructed several secondary roads
through the agricultural lands in both Beni Daud and Beni Nserr .
in order to serve the needs of the ex-Italian farmers, The
roads Padiate from Tigrinna village to the north and to the south,
Although they are not macadamized they are quite suitable for
vehicles, (Plate 47,48). |

In the second category is the main route which connects
Garian town with Rabtas and the other routé which goes down hq
the deep Ghibla as far as Mizda and the Fezzan (Fig, 58 ). These
routes are not macadamized and are usually narrow, but they are
quite suitable for mechanical transportation, The Mizda Garian
route begins at.Bu Zeyyan and runs across the Asabaa plateau and
slopes gently down to Mizda, This route was constructed by the
Italians also for military and administrative purposes, It has
a length of 90 kilometres, and its importance at present is to
transpdrt passengers from Garian to Mizda, mostly nomads of Ulad
Bu Saif, The importance of the route has declined as the main
road to the Fezzan province, since the Federal Libyan Government
has constructed a highwaey via Misurata Bu Ngem and Sebha,

The Garian-Radta route functioned in the transportation of
passengers from the railway station which is located at the foot

of the Jebel, Since 1943 this route has also lost its



FIG.58a, {
\

\

A

"O T'IPOLI
L1
NG 1\ |
T TARAUNA

MAIN WIDE ROAD
——— MAIN NARROW ROAD A
——=— DESERT ROAD WITH NATURAL FOUNDATION -T-
——— RAILWAY o s o o 20
------ TRACK MOTORABLE ek
TRACK ‘ KILOMETRES




FIG.58v. SKETCH OF TRIPOLI _

GARIAN HIGHWAY
AT BU GHEILAN

| 71
BU GHEILAN




-23%0-

significance, At the present time, it has importance to the
Arabised Berbers of Ratbas who are mostly engaged in growing
vegetables, supplying the Garian market, The farmers use this
route very often for trapsporting their vegetables, There is
no bus service on this route,

In addition there is also another road with natural founda-
tion which was constructed recently (1949-59) by the Esparto
Company in order to connect Garian with Bir Cur central
collection of esparto in Orban.(u) This road departs south-
wards from the Tigrinna Village as far as Bir Cur, The only
significant value of this road seems to be in the collection of
esparto,

Other motorable tracks have been mainly constructed by the
Esparto Company., They are generally smallér than the former,
and are concentrated in the eastern and central zones of the
‘dJebel owing to the availability of flourishing esparto grass;
whilst the western zone of the Jebel, which is primarily poor
in vegetation, has no major tratks built by the company.

Thé third category of communications comprises the network
of lesser tracks or footpaths which link the main routes., Those
tracks are rough and narrow and they are fit only for pack
animals, They are generally widespread throughout the Jebel
and their only significant value is for the pastoralists of-both
Asabaa and Orban where the routes are used very often during
their moveménts for sowing or harvesting cereals and grazing

livestock, The most important one is the track which leaves
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from Bu Zeyyan for Gathis (Plate 49), which is used twice only
by most of the Jebel people in the year when they go down to
Gathis for sowing or harvesting.

Bailways have in fact historical value since this route has
ceased serving the Jebel people since 1943. This linked Garian
with both Azizia and Tripoli and the main purpose of constructing -
this line was for military and economic purposeé. |

Therefore, most of the Jebel routes are either non-macadam- -
ized or primitive ones which require more attention from the
‘responsible authorities in order to serve the needs of both the

sedentary and semi-nomadic peoples.
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CONCIUSION

Agriculture and pastoralism are the main natural resources
of the Jebel people. The Jebel, as an arid zone, depends
entirely on precipitation, limited underground water resources
and soil potentiality. Precipitation, being unreliable,
irregular and often violent, is, in fact, one of the méin
problems which impedes the expansion and success of agriculturel
products. Furthermore, the six months of aridity do not enable
the soil to maintain its underground water resources, and
generalized and localized drought, which occur every four or
five years, harm the various crops and encourage the sedentary
people to migrate outside their tribes to Tripoli for work.
Although there are several springs and wells, they are located
mainly at the bbttom of wadis,-and their potential capacity,
being considerably reduced in years of drought, relies to some
extent on precipitation. In addition, most of these major
underground water resources are exploited for domestic use and
not for agricultural purposes. Cisterns in the same way, rely
on precipitation, and when rain fails, the ensuing effect on
people and animals is disastrous. It is notable that the
Italian reservoirs, in spite of their great size, are unable to
support the farms in Tigrinna during the years of drought. On
the other hsnd, in years which enjoy a high rate of precipita-
tion the esparto survives, and is a good source of income,

especially in Orban. In the dry years, however, when

precipitation is lew, only a few favoured spots remain, which,
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in conjunction with the perennizl underground water resources,
can maintain livestock. In the years of extreme drought live-
stock have to be moved from the Ghibla to Cyrenaica, a region,
which owing to its pasture and vegetation potentiality, can
support both the Tripolitanian and Jebel livestock.

In years of adequate precipitation, considerable quantities
of ageicultural products can be grown in the Jebel. In times
of drought, however, both cereals and crops fail completely.

Precipitation affects the standard of living of both the
sedentary people and semi-nomadic tribes of this region. When
rainfall is sufficient the people are able to raise their
standard of living by selling their agricultural products,
cereals and fruit trees. At the same time, livestock tends to
be in good condition and can produce éonsiderable cash money
| for the family, with the result that home requirements can be
purchased. Moreover, the problem of unemployment is solved
because people can sow cereals in the Ghibla or Gattis, and sre
able to grow more fruit trees on the land of the Cabila or on
the minor terraces on the slopes of the wadis. This allows them
to stay at home and work in the garden or graze animals on the
pasture.

After the hsrvest in years of high precipitation, the
incidence of marriage among the young people increases, and in
many cases it happens that a man who is alresdy married can
afford to marry again because of his increased weslth . As a

consequence of this the birth rate increases, and the death
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rate declines. loreover, politicsl stability and social
security among the people in their own land results in the spread
of agricultural education. This can be seen in the case of

the semi-nomads of Al Asabaa and Al Orban who tend to send their
children to school in years of high rainfall. In years of low
rainfsll, however, the children are prevented from.attending
school because the family is obliged to move from placeé to

place in search of winter grazing land.

Migration increases and declines correspondingly with good
or bad years. During the years of drought a considerable
number of people migraté to Tripoli in order to find work. In
many cases they never return to their native region, preferring
a higher standard of living. As a result, the Jebel population
in 1917 was higher than in 1956. Furtherm&re, the death rate
increases in years of drought when there is a lack of food and
water.

Nevertheless, the effects of precipitation on the life of
the people in this semi-arid zone can be mitigated to some
extent by a hydrological survey of underground water resources
and by the constrﬁction of large reservoirs for each tribe in
order to provide adequate water for agricultural purposes.

Soil erosion is also a serious problem in the Jebel owing
partly to rapid run-off and partly to over-grazing and tree-
felling. Thus some meagsures should be undertaken to conserve
soil particularly on the slopes of the hills by afforestation.
This could be undertaken by the State Department of Afforestation
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which could encourage beople to grow more trees and prevent
livestock from harming plantations. As far as esparto is
cbncerned, some efforts must be made to maintain the esparto
fields especially in Al Orban and Al Asabaa and eliminate reck-
less harvesting. The responsible authority should teach people
the best way to harvest this plant, and st the same time some
official action must be taken to preserve the esparto areas for
livestock during the years of the drought, especially when there
is failure of grazing animals in the Ghibla.

In this regional study the human and economic problems of
the Jebel must be taken into consideration. The present
indigenous settlements, in particular the insanitary troglodyte
dwellings in which the population has been accustomed to live
for some considerable period of time, portray the low standard
of living among the sedentary people who are unable to afford
their own modern house. These dwellings also prevent the
spread of hygiene and lower the standard of health in the region.

Moreover, the existence of shifting cultivation and
pastoralism over wide areas, especiaglly in Al Orban and Al
Asabaa, prevents the development of land suitable for'agriculture.
If semi-nomads could be persuaded to settle by the government,
more land could be utilized for agriculture and so prevent the
over-populationﬂof certain areas, namely Beni Daud snd Al Guasem.
Therefore the tribal‘system must be abolished and the whole
region must be placed‘under the direction of a mudir, rasther

than under that of the various Sheikhs. Unfortunately, the
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Itslian and Libyan governments failed to consider this problem.

The settlement of semi-nomads would increase agricultural
products and help towsrds the spread of education. - lMoreover,
there would be more social contact between the various péoples.
The economic expansion of this region could be achieved by
persudding the sedentary people to abandon their primitive ways
in favour of the use of more modern technigues in cultivation.
One step in this direction has been the establishment of
co-operative societies in each mudiriyst which employ modern
techniques, whether in the sowing or harvesting of cereals or
the use of inorganid fertilizers, espeéially for growing
tobacco and other fruits. A further way of improving the
economy would‘be to construct special farms rrhich could
experiment with various trees In order to find out which variety
would be the most suitable to resist the arid climate of the
Jebel. DMoreover, meteorological stations could be established
in different parts of the region in order to study the effects
of weather on agriculture. In order to preserve the high
standard of agriculture introduced by the A.T.I., the
Iripolitanian Government must supervise the ex-Itslian farms and
farm-houses in order that the standard of tobscco cultivation
does not decline in the future because of the lack of technical
knowledge on the part of the indigénous farmers. loreover,
the Government must give practical asssistancé in providing the
latest equipment, and if necgessary, financial support in the

case of crop failure. Furthermore, livestock is an importasnt
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source of income to the Jebel, and as such must not be
neglected. The quantity and quality of the stock could be
improved, and if the Government were to concentrste on certain
breeds of high quality a discriminators' market could be
created for animal products. .

As has been seen above, the problem of unemployment is
always present due to the unreliagbility of precipitation. In
order to obviate fhe effects of yearé of low rainfall the State
Tobacco Monopoly must establish another factory in Gsrian or
Tigrinna to employ people who are unable to find employment
on the land. Two further means 6f improving the standard of
living would be to establish a factory for producing paper
| from esparté and a factory to refine olive o0il, the olive being
the most important crop in the region.

Finally, the primitive communications prevent the quick
transportation of zgricultural products and wéaken the econony
of the region. The government must undertake the construction
~of modern roads especially in the agricultural areas of the
Jebel, because agriculture and pastoralism amé still the two

main natural resources of the Jebel people.
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~ Appendix I
Mean Monthly and Annual Rsinfs1l in MUS
Table (1) (Garian)
Year Jan Feb Msr Apr Msy Jun Jul Aug Sep Oct Nov Dec Totel

— — ——

1924 2
1925(144.7)41.2 46.6
1926 1758 132.5 65.1
1927 70.9 25.9 78.6
1928 146.0103.2 34.7
1929 97.2 80.1 93.1
1930 28.8 43.5 33.8
1931 62.6 544 0.0
1932 183.3 33.6 61.0
1933 60.5152.7100.9
1934 16%9 71.6 19.3
1935 48.8 15.5 71.6
1936 B9.2 3.2 3.1
1937 59.7 63.6 7.0
1938 133+ 80.3100.9
1939 81.3 74.3 28.9
1940 15.0 0.5 14.9
1941 0.0 12.4% 20.9
1942 28.5 7.7 22.1

1943 2 ? ?
1944+ 148.8 31.4 L6.7

1945 21.2127.0 33.0
1946 86.0 79.0 17.9
1947 2%.3 3.8 18.2
1948 27.8 6.0 19.8
1949 39.1 40.7 65.4

Aver;7h.6 L9.6 LO.4

1.2 2
56.8
5.3
8.4
7.6
4.0 11.6
0.0 16.7
0.0 0.0
0.8 5.1
1.1 44,8
0.1 0.9
4o.4 14.3
4.6 3.0
49.2 21.7
51,1 16.2
10.5 2.2
0.0 1.8
0.0 0.0
2 2
65.0 0.0
4.5 51.5
16.6 4.0
13.3 2.0
11.0 6.4
.2 1.5

15.8 8.7

0.0
1okt

1.0

0.4 15.2

0.0
0.0

L.t 18.3

0.0
0.0
0.0
6.4
0.0
0.0
0.0
0.0
0.2
0.2
0.0
0.0
4.0

?
0.0
55
0.0
0.0
0.0
1.3

2.2

4.9 24,5 0.0 15.3 1.7 9.1

0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.8
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 4.3
0.0 0.0
0.0 0.0
0.0 3.3
0.0 0.1
0.0 3.0
0.0 0.0
0.0 0.0

?2 2
0.0 0.0
7.5 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 8.9
0.6 0.8

0.0 10.2 8.6 61.1 (135.4)

7.9183.6 149.1126.2 (701.5)
10.% 0.1 9.4 4%4.3 510.0

9.9 %
3.7 3.2
28.5 16.3
0.0 35.3
29.7 13.0
18.2 57.8
0.0 0.0
11.9 52.0
29.1 5.7
0.0 9.0
15.2 42.5
0.2 8.3
29.4 0.8
6.2 18.8
0.0 0.0

? 2
26.3130.0
86.4 55.8
35.8 43.6
8.6 74.5
91.1 57.9
32.0 110.0
31.2 %5.7
18.8 2.2
28.2109.5
20.4 16.8

69.2 81.2
23.1 30.k%
h.5 2

0.0 28.4

0.0 (6.7)17.0 2

2 L.
llo% )+¢9

0.0 83.0

86.6 8.0
76.6 22.8

18.0 99.5

23.5 4.5 14.0 22.2

3.0 k4.5

60.0 22.7

6.0 20.41057 32.3

0.0 5%.5
12.1 23.8

12.9 25.5
39.4 53.1

(190.6)
456.9
488.5
256.4
259.5
502.9
4684
W2.5
197.0
25649
252.8
7.9
335.8

(133.6)

63.5
(86.0)

(99.0)
407.9

450.7
267.7
151.8
235.4
274.0

322.6
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Rain Dsys per Annum in MMS
Table (2) (Garisn)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

924 2 3 8 0O 4 3 2 0 O §5 2 9 (36)
192 (99 5 9 3 *? 1 0 o0 1 7 7 5 L7
1926 5 5 9 L4 1 4% 0 0 2 1 5 11 47
1927 8 6 7 3 0 0 0 0 (2 2 2?2 2 (28)
1928 13 11 4% 2 1 o0 O O 1 1 3 12 48
1929 8 15 11 5 2 2 0 2 4 L4 5 13 71
1930 9 3 5 1 2 0 0 0 0 3 4 § 32
1931 6 7 0 O ¥ o O O 6 4% 3 8 38
1932 17 7 5 0 O 0 O O 3 5 8 5 50
1933 5 7 8 1 3 4% 0 0 0 O 9 9 L6
193 10 9 4% 1 3 0 0 O 2 5 & 5 43
1939 8 1 10 1 2 0 0 1 1 3 % 1 32
193 6 1 1 4% 3 0 0 O O k¥ 6 13 38
"1937 7 7 1 4% 2 0 0 O 3 5 7 11 47
1938 12 12 12 12 3 1 O 2 1 4 11 10 80
1939 6 4+ 9 5 3 1 0 1 5 1 5 5 45
1940 6 1 % 3 2 0 0 1 4 3 3 ?2 (27)
1941 0 % ¥ o 2 0 0 0 0 0 0 6 16
1942 6 5 5 0 0 1 O 0 0 (5 6 2 (28)
19%3 2 2?2 2 2 2?2 °? °? 2 °? 2 7 2 (I
9% 9 2 6 4% o o0 0 0 2 8 9 6 L6
194 5 1+ 7 2 6 1 1 0 0 10 6 6 58
1946 12 8 5 4 4% o o o0 L4 3 5 8 53
9% 6 3 1 § 1 0 0 O 3 5 8 5 37
1948 4+ 4% 11 7 2 0 O O 2 5 1k 10 59
949 15 7 10 2 1 1 0 2 0 9 3 9 59
Aver.7.9 6.0 5.9 2.8 2,0 0.7 0.1 0.3 1.8 3.8 5.8 7.4 Lkh.,5
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Mean Monthly and Annual Rainfsll in MMS
"~ Table (3) (Tigrinna)

Year Jon Feb Msr Apr Masy Jun Jul Aup Sep Oct Nov Dec Total

1934 - - - - = - - - - - (24.2)49.4 (73.6)
1935 55.8 7.549.0 2 ? 2 2 2 2 2 2 2 (12.3)
1937 57.3 57.8 1.52L5 0.9 1.5 0.0 0.0 13.0 38.0 18.3 15.4 225.2
1938 133.3 79.3100.9 %9.217.20.0 0.0 3.3 0.2 8.3 70.1 81.2 543.0
1939 81.3 74+.3 31.6 36.2 182 0.2 0.0 0.1 28.8 2 29.2 22.3(322.2)
1940 14.5 0.0 15.013.5 5.0 0.0 0.0 3.4102.7 9.8 5.1 41.8 210.8
1941 17.0 15.5 24.1 1.618.1 5.2 0.0 0.0 5.0 5.7 67.3 14.5 170.0
1942 40,5 11,0 28.5 2 ? % ? 2 2 2 2 2 (80.0)
1943 2 ? ? 2 2 2 2 2 ? 2.0 63.5 12.5 (78.0)
1944 192.0 %49.5 73.060.0 0.0 0.0 0.0 0.0 17.6 1.210%5 33.6 531.4
1945 18.5102.0 22.5 3.546.5 3.1 9.4 0.0 0.0 96.5 16.6 82.7 401.3
1946 77.7 69.0 11.810.7 0.9 0.0 0.0 0.0 15.8 2.2 8.0 16.0 212.1
1947 24.1 1.0 12.8 6.3 0.9 0.0 0.0 0.0 2.9 14.5 38.8 22.1 123.k4
1948 42.3 1.7 13.3 8.8 3.5 0.0 0.0 0.0 4.3 1.8 82.2 31.9 189.8
1949 45.0 29.3 46.8 39.5 1.5 1.0 0.018.5 0.0 26.9 17.1 16.3 241.9
Aver.61.5 38.3 33.122.810.2 1.0 0.9 2.3 17.3 18.8 43.4 33.8 283.4
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Table (4) Roin Doys ver Annum in MYS
(Tigrinnga)

Year Jan Feb Mar Apr May Jun Jul Aug Sev Oct Nov Dec Total

193 - - - - - - - - - - (3) 5 (8
1935 8 1 6 2 2 2 2. 2 2 2?2 %2 2 (15
1937 7 7 1 3 2 1 0 o0 3 5 7 7 43
1938 10 12 12 12 3 0 0 2 1 5 11 9 77
1939 6 4+ 9 2 3 1 0 1 Y4 2 6 L4 (40)
9% 6 0 4% 4% 1 o0 0 1 5 3 1 5 30
941 1 3 2 1 3 2 0 0 2 2 6 4 2%
1942 3 2 4 2 9 2 ¢ 2 2 2 2 2 (9)
1943 ?2 2 % 2 9?2 92 92 92 92 1 5 5 (11
194% 11 5 9 4 0 0 0 0 2 2 8 10 51
1945 6 13 8 2 6 1 1 O 0 7 9 8 61
1946 % 9 5 4 1 0 0 0 5 2 3 8 51
%7 .5 1 1 3 1 0 0 0 1 6 5 3 27
1948 3 1 5 5 2 0 0 O 1 1 13 8 39
1949 11 4 9 2 1 1 0 1 0 5 2 4 40
Aver, 7.0 4.8 5.8 3.8 2.1 0.5 0.1 0.5 2.2 3.5 6.4 6.2 42.9
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Mesn Monthly and Annual Rainfsll in MMS

' (Bu Msad)
Table (5)

—

Year Jan Feb Mar Apr May Jun

Jul Aug Sep Oct Nov Dec Total

9%+ - - - - -
1935 30.0 1.2 50.8 0.0 0.0 0.0

1936 43.8 0.0 0.0 40.512.4 1.0
11937 64+.6 83.0 2.0 19.5 0.0 0.0

1938 106.0 108.5 118.0 57.0 0.0 0.0
1940 ? 2 2 13.5 3.0 0.0
1941 15.0 20.0:19.0

1942 %46.5 11.5 26.0
946 2 ? ? ?2 2 2

19%7 15.0 0.0 0.0 0.0 0.0 0.0
1948 24.0 2.0 17.5 6.1 0.7 0.0
1989 39.3 51.6 22.7 19.8 4.4 0.0
Aver, 42,7 30.9 28.4 15.8 2.1 1.3

2.0 0.0 120
0.0 0.0 0.0

31.7 24.8 (56.5)
0.0 4.5 0.8 13.6 4.0 104.9
0.0 0.0 3.6 37.0 78.7 217.0
0.037.014.5 20.5 9.5 250.6
0.0 0.016.0 62.0 2 (467.5)
5.5 6.5 9.5 8.0 55.5(101.5)
0.0 0.0 2.5 80.5 12.5 163.5
0.0 3.5 24.5 15.0 63,5 7190.5
? 2 17.0 9.0 6.0 15.0 47.0

o O O o o o o
L ] [ ] * ® * [ ] *
o o &6 © o o o

0.0 0.0 25.0 7.0 39.0 32.0 118.0
0.0 3.0 8.1 63.9 23.9 149.2
8.8 0.0 2.k 6.8 15.7 171.5
1.4 8.8 8.9 32.0 30.5 202.8

memrm——

O'O
0.0
0.0
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Table (6) Rain Days per Annum in MMS
~ (Bu_Masad)

Year Jan Feb Msr Apr Msy Jun Jul Aug Sep Oct Nov Dec Totsl

1934 - = - - - - - - - - 5 7 (12
193 7 2 5 0 0 0O O 0 2 1 2 1 20
1936 5 0 0 3 2 1 0O 0 0 2.3 11 27
937 7 % 1 2 0 0 0 0 2 2 L 4 26
1938 4 8 8 3 0 0 0 0 0 3 7 2 (33)
9% ¢ 2 *? 2 1 0 0 1 1 2 3 7 Q7)
1941 1 3 1 0 1 0 0 0 2 6 7 23
19%2 6 3 % 0o o0 0 0 0 2 3 2 8 28
1946 2 ¢ %2 2 2 2 2 2 3 1 2 .5 (11
9% 3 0 0 0 0 o 0 0 1 2 7 2 15
948 1 1 6 6 1 0 0 0 1 6 10 7 39
9% 13 5 7 3 2 0 0 2 .0 3 2 8 L5
Aver. 5.2 2.9 3.7 2.0 0.6 0.2 0.0 0.3 1.1 2.5 4.4 6.1 29.0
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Table (7) Monthly and Annual Rpinfsll in MMS
(Al _Asabaa)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

1941 - - - - - - - = - - 108.0 0.5(128,5)
1942 2?2 %0 2?2 2?2 2 ? 2?2 2?2 2 2 2 (24.0)
1943 2 ? ? ? 2 2 2?2 2 ? 3,035.0 6.0 (44,0)
1944 282.5 45.0 66.5 58.0 0.0 0.0 0.0 0.044.0 2.8 83.0 33.9 615.7
1945 17.4106.3 18.5 2.048,5 4,0 8.0 0.0 0.0 71.0 28.4 92,2 396.3
1946 65.3 84.6 13.2 20.0 1.2 0.0 0.0 0.0562 0.0 6.0 24.0 270.5
1947 23.0 0.0 8.0 5.7 0.0 0.0 0.0 0.0 12.2 13.5 39.7 22.3 1244
1048 G4.2 3.8 22.8 6.8 4.0 0.0 0.0 0.0 4.0 3.8102.5 39.5 25L.%
1949 77.3 54.5 39.5 26.5 1.0 0.0 0.010.0 0.0 26.0 12.5 21.3 268.6
A%%er. 88.3 49.0 27.5 19.8 9.1 0.7 1.3 1.7 194 17.2 51.9 32.5 318.k

—




Table (8)
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Rain Dsys per Annum in MMS

(A1 Assbaz)

e

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec  Totsl
1941 T T (8)
1942 2 2?2 3 2?2 2 92 2 2?2 2?2 2 92 2 (3)
1943 ? 0?2 2 2?2 2?2 2 2?2 2 2 1 L 5 (10)
194 13 5 9 '3 0 0 0O O 2 1 8 10 51
1945 L 13 6 1 5 1 1 0 0 5 8 7 51
1946 13 9 .3 3 1 0 0 0 4% o0 2 8 L3
1947 4 0 1 3 0 0 o0 0 1 6 6 3 24
i9ué 2 1 5 % 2 0o 0 0 1 1 11 5 32
1949 10 5§ 5 3 1 0 ¢ 3 o0 2 2 6 37
Aver. 7.7 5.5 4.6 2.8 1.5 0.2 0.2 0.5 1.3 2.3 5.6 6.0 38.2
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Appendix II

Table 1. Garian District Age structure by sex.
Age in years Both sexes Male Female
A1l ages 56650 28809 | 27845
Under 1 year 1629 | 809 820
1 year 1281 628 653
2 years 2195 1055 1140
3 " 1179 95L 925
ho 1900 936 96L
5 " 1805 844 961
6 " 1753 881 872
7 " 1334 676 658
g " : 1875 932 943
9 " 706 360 346
10-14 years 6130 3329 2801
15-19 " L678 2589 - 2089
20-24 " 4561 2398 2163
25-29 " - 4621 . 2337 2284
30-34 " 2537 1698 1839
35-39 " 2852 1507 1345
Lo=4hLy v 2247 o4k - 1203
u5-49 " 1870 956 914
50-54 " 2330 1153 1177
55-59 " 1226 720 506
60-6L " 1930 1013 | 917
65-69 " 1200 593 L07
over 70 " 2631 1387 124,




A% h ¢T g - 9 L 9 9 | oT 62 - umouun
oh |2t |26 Joz |9t et e |t€ |19 |w6 |ZitT |om - POOIOATH
Geg6 | 98T (ot |g2T |¢he |ZoT |[hOT |8QS 49 he 9T ¢ - DOMODTM
62z |h6T ettt | 1S |98 |ogl |TOTT |fheT |Z89T | </02 | 2891 |s6h g PO
2T 9 1T 2 9 ¢ ] 9 e 6l 114 9TGT 8960T 9T8utg
whaT | ot |16 |906 | Z.JT |W16 |g€92T |SheT |6£8T (hiezz | €91z |6g0z | €L60T soTewe g
. 2 G 1. 6 2 2 T T |92 |e¢ |66 - UMODIU
9¢ Ge o¢ 6T ¢ "t ¢ 0g 09 28 19 2 - DSOI0ATQ
Mz fos  log loz |s¢ iz st |z |iz oz |zt |t T DOMODTH mw
- - - - - - - - - -] - - - A
¢ - Tt ¢ T - T T T - | - - - W €
19 6T WAL of 8¢ VAL 19 ot L2 9 ¢ - - SoATM 2
ot | ehh 1948 | 6T9 | 80OT |hg8 |oh6 [|22¢T |T6LT | 6/¢T josh  |gh g oJTA T
080T | €16 |706 |299 |.99T |T06 |96 |99€T |6THT |Seet |¢h  fon G DOTIIBN
T | ¢ g 6 lot |zt loz |19 18T | heg |098T |6/fiz | 6¢TT SoTBUTS
0T | €66 |ctot |ozs |cetT |ose |tmot |losT |ee9t |iccz | escz lsssz | - momtt seTen
+0/ | 69~69|19-09| 66-66| hG~06| 6h-Gh| h—-oh | 65 -5¢ | hE-0¢| 62-62| hz-0Z [6T-GT |ST aepun o
“Xog bus o9V AQ SU38B3S [B1TJI8N > 51481



2.

10.
11.
12.
13.
1k

15,

~248-

Selected Bibliography.

ACHERMAN, E.A.: Italian Colonisaztion in Libya, Geographical
Review (New York), Oct. 1940, Vol. 30,
pp . 68)4'-686 .

ACURA della camera di commercio industriz e Agricoltura. ILa
Trigolitania - gnnurio - 1926-27. Tripoli,
1926.

AGOSTINI, E. di.: Le populazioni della Tripolitania. Notizie
etniche e storiche, Governo della Tripolitanis.
Tripoli, 1917.

American Association for the Advancement of Science. The
future of Arid Lands. Washington, 1956.

Annali del centro sperimentsle Agrario e Zootecnico Della
Libig, Tripoli, Vol. II, 1939.

Annusl Report of the Forest Department, Tripoli, 1957/58.

BERLARDINELLI, A.: La Ghibla, Tripo-Litografia del R.C.T.C.
della Tripolitania, Tripoli, 1935.

BERMAN, R.A.: Historic problems of the Libyan Desert,
Geographical Journal, London, Vol. LXXXIII,
No. 6, June, 1934, pp.4t56-470.

BERVET, E.: Contribution A 1'Edude Geologique De la Tripolitaine.
Paris, 1913.

BERIONE, E.B.: Report on Sheep and Wool Improvements, F.A.0.
- Report No. 63, 1953.

BOLOGNA, L.M.: Report to the Government of Libya on Settlement
Planning, F.A.0. Repért No. 732, Rome, 1957.

BRICHANT, A.L.: Sur la Découverte du Trias au Pied du Djebel

Garian, Comptes Rendus Acad. des Sciences,
Paris, 1952, tome 234, pp.1456-58.

British Military Administratioﬁ; Handbook on Tripolitania.
Tripoli, 1947.

BRAUM, E.: The New Tripoli asnd what I saw in the hinterland.
London, 191k.

BROC, A.: Orcharding in Tripolitania. Ing. E.C.A.T. Farmer at
Sidi Bou Zid (Tunisia), Mission, Spring, 1954.



16.

170

18.
19.

20.

21.

22,

23.
2-1+ .

' 280

29,

30.

-249-

CANADY, H.M.: The Agricultural BEconomy of Libya, F.A.S.M.I.
Depsrtment of Agriculture, Division of
Publicstions, Washington, D.C.

CASWELL, A.E.: Land Classification & Soil Survey Report,
Natiral Resources Division of L.A.T.A.S.
(Point IV).

CHEMALI, I.: Gli Abitanti dells Tripolitsnia, Tripoli, 1916.

CHRISTIE, A.M.: Geology of the Garian Map Area, Trivolitsnia snd
logs of the wells drilled by L.A.T.A.S. in
Tripolitsnia between March, 1953 and March,
1954, LIB/TA.23, United Nations.

CLARKE, J.I.: Studies of Semi-Nomadism in North Africa, Econ.
Geogr. Vol. 35, 1959, pp.95-108.

COWPER, H.S.: Notes on a journey in Tarhuna & Gharian, Tripoli
Geographical Journal London, Vol. 7, (1896}
pp.150-162. :

COWPER, H.S.: Tarhuna &: Gharien in Tripoli and their Ancient
sites, Scottish Geographiczl Msgazine,
Vol. 12, (1896) pp.1-10.

DESIO, A.: Le condizioni geologiche della Libia fra il Plioce.

DESIO, A.: Le Nostre Conoscene Geologiche Sulla Libia sino al
1938, Ann. Mus. Lib. St. Nat. Vol. 1,

DESPOIS, J.: Le Djebel Nefousa (Tripolitania), Psris, 1935.

DESPOIS, J.: Types of Native Life in Trivpolitsnia, American
Geogrzphical Review, Vol. 35, 1945.

DIXON, W.J.: Report on Agriculture Statistics in Libya. Report
" No. 329, FA0/56/8/56ik.

EREDIA, F.: Il Clims della Tripolitenia, Sesto Congresso nazion,
' Pcr ls lotta contra la tuberculose, 1939.

EREDIA, F.: Contribﬁto alla climatologia del Gebel, Estratto
da L'Agricoltura Coloniale, Anno XIII,
Fasc.1l, Feb. 1919.

E'TAHER AHMED E'ZEWI.: History of the Arab invasion of Libya,
(in Argbic), Cairo, 195k.



31.

32.

33.

k.
35.

36.

37.

38.
39.
40.
L1,

Lo,

L3.

45.

46.

=250~

Buropesn Economic snd Political Survey, Itsly's Colonization
Schemes, BEuropesn Eco. and Polit. Survey,

No. %, pp.73-75, 1928.

The Libyan climate and its relationship to settlement

FANTOLI, A.
and colonisation, Tripoli, 1942.

FANTOLI, A.: Le Acque sotgegahee'in Tripolitania, Rass. Col., 1931
Nos. 5-6.

FANTOLI, A.: Piccola Guida della Tripolitania3 Tripoli, Tripo-
Litografia della scuola d'arti e Meslieri,

1925.

FANTOLI, A.: La Zonaz degli sltipioni Nord-orientali della
Tripolitsnia, Boll. Geo. Lib. No.5-6

(1933-1934)..

FANTOLI, A.: Le Pioggie della Libia, Ministro dell' Africa
Itelisna, Roma, 1952. .

FANTOLI, A.: Le Pioggie in Libia, Afr. It. LVIIL, Napoli, 1939.

FANTOLI, A.: Zone climgtiche della Libia, Afr. It. Nepoli,
' LVII, Nov. 1939. .

F.A.0.: Report to the Government of Libya on Agriculture.
FAO Report No. 21, Rome, 1952.

EL FENDY, M.G.: The formation of Depressions of the Khamasin
type, Quarterly Journal, Royal Meteorological
Society, London, 1940, p.323.

FISHER, W.B.: Agriculture in Modern Libya, Geographical Magazine,
Vol. 25, (&) Aug. l95é, pp.184-19k.

'FISHER, W.B.: Problems of Modern Libya, Geogrsphical Journal,

London, Vol. CXIX, Part 2, June 1953, pp.l83-
199.

FRANCHETTI: Ls Missione Franchetti in Tripolitenia I1 Gebel,
: Societs Itasliana per lo studi della Libia
Firenze-Milano, 191k.

Geology, Geology of Libya, Nature, 149, 19:k2.

GOODCHILD, R.G.: The Decline of Libyan Agriculture, Geographical
Msgazine, Vol. XXV, No. 3, July, 1952,
pp.147-156.

GOODCHILD, R.G.: Farming in Romen Ilibya, Geograsphical Magazine,
Vol. XXV (2) p.70.



=251~

7. GOODCHILD, R.G.: Roman Tripolitania: Reconnaissance in the
-desert frontier zone, Geogrsphical Journel,
London, Vol. 115, 1950, pp.161-171.

48. Governo Della Tripolitania, Ufficio Studi, Bollettino
Geographico. Tripoli, 1932.

49. Governo della Iripolitania, Bollettino Meteorologico della
Tripolitania, R. Ufficio Meteorologico, 192k
to 1934 years known to exist. Tripoli.

50. GUIDI, I.: Le popolazioni delle Colonie Italisne, Ministero della
Colonie, Roma, 1913. ,

51. HAYNES, D.E.L.: Antiquities of Tripolitania, Tripoli, 1956.

52, HIGGINS, B.: The Economic and Socisl Development of Libys, New
York, United Nations Technical Assistance

Programme, 1953.

53. HILL, R.W.: Agriculture snd Irrigation on the Tripolitanisn
' Jefara, Ph.D. Thesis, Dept. of Geography,
The Durhsm Colleges in the University of

L
S4. HOJIS, C.: Italy in Africa, Hamilton, London, 1941.

55. Information Department Memoranda, Libya: A Brief Politicsl and
Economic Survey, London, 1956.

56. Internstiongl Labour Office, Italian Colonisation of Libya,
' Industrial Labour Informstion (Genevs) 1938,

Vol. 68.

57. Internstional Review, Libya - land system and colonizstion.
' international Review of Agricultural Economics

No. 80, pp.66-7&, 1917.

58. KEITH, H.G.: Plan of Mansgement for the esparto lands of Libya
' with particulsr reference to Tripolitanis,
F.A.0. Forestry Adviser to the Libyan
Government, Sidi Mesri, 3 Jan. 1957.

59. IBN KHALDOUN,: Histoire des Berberes, Trens. by Slane, Alger,
1852-1856.

60. LANG, G.A.: Preliminary Report to the Government of Libys on
. Vegetation Surveys and their besring on
grazing problems in Libys, F.A.0. Rome, 1956.

" 61. Libyan Public Development and Stabilisation Agency.
whe ¢ ’ Xmenagement de 1'Uadi Meg%nin¥ Project d'un

Ouvrage de derivation (Sidi Gilani) Trivoli,

195k4.




62.

63.

6l

65.

66.

67.

68.
690
70.

71.
72,
73.

.

77+

~25 2=

LIPPARINI, T.: Tettonica e geomorfologia della Tripolitania,
Boll. Soc. Geol. It. Roms, Vol. LIX, 19%0.

IUNSON, E.A.: Sandstorms on the North African Coast Esst of
Tunisia, Meteorologicasl Office, London, 1946,

MAGGAZINI, G.: The Climate of Tripolitsnia, Meteorological Office,
Tripoli, 1957.

MAIR, R.: Flora de L'Afrique du Nord, Paris, 1953.

MARSHALL, W.E.: Forestry in Tripolitania, Field Studies in
Libya, Research Papers Series No, 4, 1960.

MARTONE, E. de.: Une nouvelle fonction climatologique: l'indice
d'aridité, Le Meteorologie, 1926.

Meteorological Office. Avistion Meteorology of the Route Castel
Benito - Cairo, Meteorological Reports
No. 5, london, H.M.S.0., 1950.

OATES, D.: The Tripolitenia Jebel - Settlement of the Roman
Period round Ggsr-ed-Daun, Papers of the
British School at Rome, Vol. XXI, 1953.

OATES, D.: Ancient settlement in the Trivolitanisn Jebel - part II
The Berber Period, Papers of the British
School at Rome, Vol. XXII, 1954.

PAMPANINI R.: Plantae Tripolitasnia, Firenza, 191k.

PAN, C.L.: The Populstion of Libya, Population Studies, Vol. 3,
No. 1, 1949, pp.100-125.

PAPINI, I.: I1 Nomadismo nells nostre Colonie, Romes, L'Economis
Itslians, 1936.

PARONA, C.F.: Per 1la Geologia della Tripolitesnia, Atti. R. Acc.
Science di Torino. Vol. 5, Torlno, 191k.

PARONA, C.F.: Impression di Tripolitsnisz. Note Geomorfologiche
sulla Gefars, Natura RIV. di Scienze Nstur. 3

Vol. 6, iilano, 1915.

PIOGER, R.: Water Resources and Development in Libya, A3AC.32/
TA.37. 1952, United Nations.

PRINZI, D.G.: La coltivazione e lavorazionl del Tobacco in
Tripolitania, Rass. BEcon. Col., 1933.



78.

79.

-25%-

QURESHI, A.I.: System of land rights and tsxation in Tripolitanie,
_ United Mations, LIB/TA.8.

RASCOVICH, E.M.: Report on the Improvement of Libysn produced
Olive 0il in the Tripolitsnia Jebel, 1954.

80+ . REGNY, P, VINASSA.: La Giacitura delle Rocce Zruttive del Garian

81.

82.

83.

8.

85.
86.
87.
88.
89.

90.

91.
920

93.

(Tripolitsnia), Rend. Ist. Lombardo Scienze
e Lettere, Serie 2, Vol. 64, MMilano, 1931.

REGNY, P. VINASSA.: Note Geologiche sulla Tripolitsnia, Rend. R.

Acc. Scienze dell'Ist. Bologna, Vol. 6,
Bologna 1902. 4

REGNY, P. VINASSA.: I terreni della Tripolitanie, Settentrioneli,
Itslia Colonigle, Rome, 190k4.

ROWLAND, J.W. and ROBB, R.L.: Survey of Lsnd Resources in
Tripolitania, British Militsry Administration,
Dept. of Agriculture, Tripoli, 1945.

SANDFORD, K.S.: Past Climate and esrly Men in the southern Libysn
desert, Geographical Journal (London) Sept.

1933, Vol. 82, pp.219-222.

SINCLAIR, D.: Observations on Agriculture in Western Province -
Tripolitahia, 1945. :

SINISCALCHI, A.: Ls nuva olivicoltura della Tripolitania,
Rivista Olivicolturs, Roma, 1949, pp.10-16.

SLOUSCH, N.: Le Djebel Gharian. Le Troglodytes de la
Tripolitanis, 1908.

STAFFORD, F.E.:  The Ex-Italian Colonies, International Affairs,
Vol. 25, No. 1, Jan. 1949, p.48.

STEWART, H.R.H.: Development of Agriculture in Tripolitenia,
Dept. of Agriculture, Tripoli, 1947.

STEWART, J.H.: A study of Wadi Megenin Floods, Division & Water
Resources, United States 6peration Mission

to Libya, 1956.

STROPPA, E.: Nomadismo e nomsdi della Tripolitenia, Ministro
della Colonie, Roma, 1915.

United Kingdom of Libya, Weather Bulletin, Monthly Bulletin,
TTipoli. :

United Kingdom of Libya, Monthly Bulletin of Agricultural ) )
. Statistics, Nazara of Agriculture, Tripolitanis
Statistics Section.



9.

95.

96.

9.

98.

99.

100.

101.

-254-

United Nations: Preliminary results of a populstion eensus carried
out by the U.N., Technicasl Assistance Mission

to Libya, 1955.

VISCHER, H.: Across the Sahara from Tripoli to Bornu, ZLondon,
1910.
VIVAREZ, M.: L'Halfa, etude industrielle et Botainlque
Montpellier, 1886, Psris, 135. frlpolltenle
p.32. |
VIVOLI, G.: . L'Olivicoltura in Tripolitania, Rass. Econ. Col.
~ 1931, p.606. |

WILLIMOTT, S.G.: Soils of the Jefara. Field Studies in Libya,
Research Papers Series No. 4, 1960.

WITTSCHELL, L.: Der Tripolitanische Djebel, cine grosse
Denudationstufe, Zeitschrift fur geomorf-
ologie, IV, 1929.

ZACCAGNA, D.: Itinerari Geologici nella Trlpolltanlo Occidentsle,
Mem. Descrittive Carta Geol. d'lItalia,
Vol. 18, Roma, 1919.

ZACCAGNA, D.. Sulla Missione Geoidrologica della Zone 0cc1aentale,
della Tripolitania, Roma, 1915.



ABSTRACT

The Jebel Garian is a small section of the Tripolitanian
escarpment, and lies between the Jebels Yefren to the west and
Tarhuna to the east. Its geological formations are composed
of volcankc rocks, Triassic, Jurassic and Cretaceous deposits.
This region has a climatic régime, intermediate to the lMediter-
ranean and Saharan climates. The surface of the Jebel varies
from major plateaux and deep wadis td isolated volcanic summits
at the foot of the Jebel. Erosion has dissected the plateaux
and gorged the wadis. Underground water resources are limited
to the bottoﬁfof the Wadis. Soil potentiality is high compared
with other regions of Tripolitania. The vegetation cover is
restricted to the mofe hnmid zone of the Jebel which enjoys
greater rainfall. Afforestation is concentrated in Bu Gheilan.

The Jebel Garian has a population of 34,132, or 4.6%, of
the total population of Tripolitania. The people are mostly
Berbers and Arsbs with a 1imitedanumber of Arsbised Berbers snd
Italians. The settlement patterns vary from ancient villages,
underground troglodyte dwellings and Bedouin tents to modern
Italian houses in both Tigrimna Estate and Garian Town. The
basis of the Jebel economy is agriculture, and the success of
crops depends on the reliability of the rainfall, since most of
the Berber farmers use dry-farming methods. Irrigation of
vegetables exists only in restricted areas and modern technigues
are confined to the ex-Italian farms. Livestock farming is

also important especially in the south, and depends on the -
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"existence of grazing lsnd and permanent water resources, but
local industry is still primitive since it relies on
‘agricultursl prodﬁcts. modern communications are virtually
restricted to the one mein road of good quality. Finglly, a
lack of education and of a knowledge of the principles of
hygiene hsve contributed to the low standard of living prevslent

among the Jebel population.





























































































