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PREFACE

This thesis has been preparcd during the psst two and a half
years for submission for the degrée of Master of Letters in the
.ﬁniVersity of Durham.

The selection of the subject was based on my desire to
acquire more detailed knowledge of the various problems of the
seni-~arid fegians»of the TripolitanianrJebel.;, These regions are
little known snd in the light of lLibyan devélopment the need for
iaéﬁailed regionalrstudies is~eSSen€iél. The regionsl approach is
ﬁifal‘to fbe undérsﬁanding of the varied economic and human
ﬁrdblems of the country.

A word is necessary to explain my ussge of certsin terms. I
have used the expreésion 1Jebel™ to indicate the whole of the
Jebel Garian whilst the terms 3éabaa, Orban and Guasem refer to
separate parts of the Gsrian plateau. The terms Al Guasem, Al
Orban snd Al Asabsa, refer to the sdministrative districts of the
Jébel Garian. EBlsewhere, I have used local Argb and Berber words
ﬁhicb I have written in phonetic Hnglish.

My research was bsgsed on personal travels and investigations
amongsf the sedentsry snd semiisnomadic tribes of Garian during sn
8 nonth period of field work.

In cocnclusion, I.wisb to record my grateful acknowledgment
to Professor W.B. Fisher, who accepted me as a postgraduate
resesrch student in the Depertment of Geography in the Durham
Colleges. I am also indebted to Dr. J.1l. Clarke for his generous

. supervision and continucus assistance, because without his
N
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encouragément it would have been difficult for me to prepare my
thesis. |

I glso wish to thank Dr. S.G. Willimott snd Mr. D. Gilchrist
Shiirlaw who analysed iy .soil samples, end the many institutions
snd people in’Burham,and Iibya who have given me every kind of

helps

M.A, Khugsa,
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INTRODUCTION

Libya is a large country in North Africa, which covers sbout
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. : , o

The Cyrenaican Plateau is composed mainly of Tertiary lime~
stones, ,which run in a crescent .following the coast for about
250 kiiometres. The maximum width is 50 kilometres snd 1t
reaches‘an eievation of sbout 850 metres above sea-level near
its central point. The Fezzan on the other hand is a depression
which contaihs major oases. Tripolitania is the most advanced
region in Libya and the majority of the population of the country
is concentrated in its coastal zone. The most significant
| ,fegture in Tripolitania is the extension of uplands whose import-

,ance'is increased by the slightly uptilting nature of the plateau

edéé and the occurrence of lava effusives. These uplands form
the Tripolitanian escarpment which stretches from Matmata in
Tunisia to Homs in Tripolitania, a totsl distance of some 650
kilometres. The Jefara plain lies between the coast and the
iesqarpment and its significance lies in the fact that it is the
deposition zone for the eatchment area of the escarpment, whose
wadis spread sands end detritus over much of its breadth. Thg
escarpmént is an impressive festure, since it is breached, gullied

snd ravined by innumerable wadls giving it a scalloped appearance,

with numerous projecting spurs. The altitude is great in the
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gentral part of the escarpment, but it declines considerably fo
the easts South of the Tripolitanisan escarpment is & stony
platesu, hamadsy mainly composed of red sandstone partly karstic
and frequently overlain by basgltic outflows, some of which form
imposing highland ridges.

. The geologicel structure of the Tripolitenian escarpment,
known as the Jebel, is Secondary {Triassic, Jurasic and Cretaceous)
whilst, the structure of the Jefara is fundamentally Miocene and
GQuaternary. -~ Figure (I) shows the simplified geology of both the
Jebel and the Jefara.

The Jebel Garisn is a small section of the Tripolitanisn
' escarpment, lying in the central zone of it, between the Jebel
Nefusa to the west and the Jebel Tarhuna to the east. It has an
srea of 80,000 square kilometres, approximately limited by Wadi
Zaret to the west and Wadi El-Hammam to the east. Wadi Tfalgo
defines the region southwards, whilst the Jefara limits it to the
norths - Figures 2, 3 show the location 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 emphasised by the upper limestone escarpment
which has been covered in parts by diverse newer sediments. The
fegion may be divided into the Jebel proper and the Ghibla. (See
fig. 15). The former includes vast plateaux of Tigrimna snd
Guasem, énd major wadis which flow down intc the Jefara snd Gattis.
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This zone contains the most fertile and potentially good
sgricultural lsnds in the whole region. The Ghibla which |
commonly tskes the form of a dissected platesu, is a very 1érge‘
ZOne where'shiftipg cultivation and pastoralism are being |
practised by theagemi-noméds.og Al Asabaé 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 climatic,
vegetative and humen features of the region. The climatic
conditions represent a transition from the. semi-arldity of the
north to the more complete arldity_qfuthe south. Consequently,
the'vegetatién‘varies'between.the-humid esparto grass area in the
north and the dry southern zone of sparse gréss,dbver. The |
population of the Jebel proper is mainly Berber in origin, whilst
Arab elements are dominsnt among the Ghibla people. Economically,
the north is agricultural, while the south is pastoral.

. 'The Jebel Garian as anAiﬁtegral part of.Tripolitania has
pleyed an important role since‘the era of the Carthaginisns and
the Phoenicians, as. the Jebel Garian lay aérOSS'the main caravan
routes which gave access to tbe Fezzan and to West Africa. When
the Romans occupied Tripolitania in 46 B.C., they made consider-
able efforts to develop the mountainous areas asnd to overcome tbe
problem of nomadism. Neither during the Arsd occupation, nor
during the Turkish conquest was any serious effort made in this
region to develop sgriculture; on the contrary nomnadic activities

increased in this periods
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When the Italians occupled Libya in 1911, they did not
develop the sgriculturzl potential of the area immedistely end
it was not until 1933 that political stability:was sufficiently
assured to permit exploitatione In that year the Italian
Government granted A.T.I. (Aziénda Tobacchd Italiani) & concession
in the Jebel. Tigrinna plateau was chosen &s the best agricult-
ural aress The A.T.I. commenced its work by surveying, then
cbntrolling'the Berber lands; in toto giving the owneré only
3light compensation. As a result, both Beni Daud and Beni Nser
were expelled by the Italian agency. In addition A.T.I. controlle
Jauduba lend in the north of Al-Asabaa Mudiriyat. The Agency °
intended to expropriate further lends in Beni Khalifs and |
Al-Guasem, but the outbreak of the Second World War prevented the
Itelians from completing this project.

The British Administrstion of Tripolitania (1$43-51) was a
transitional period and the Jebel people enjoyed grester freedom,
one result of whichwss the return of exiles from Tunisia énd
Egypt who sgain took their pert in the life of the cabila.

After Libys became independent in 1951, the Italian settlers
were given the choice of maintaining their farms or handing them
over- to the Administration of Fripolitania. Most of them left
and only 32 families remained. |

As we have:zen from the discussion of the broad lines of
the zgricultural history of the Jéhel, the Tegion was a favoured
zone for sgricultural expansion in both Romsn and Italian timés,
and showdd‘p;rticularly‘great adeptability under the demographic
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system of settlement. This is due to the following physical and

human fsctorss-

{1

The intermediste position of the region between Jefren and

. ‘Tarhuna, and between the steppes of the Jefara and the Ghibla

" and the Fezzen, to the south, which gave the region an

" importance as & communication centre.

(2)
3

(5

The' yariation of relief bétween the gentle plateaux and the
" 'slopes and broad, deep wadis is a significant feature for

both agriculture snd pastoralisms

The elimatic conditions are to'a large extent favourable for

. puman settlement since the altitude, which attains over 800 .

' metres gbove seé-level, sensibly reduces summer temperatures.

The vegetation cover of the region tends to occur in distinct

7zones,'as-for instence in the case of the esparto grass which

is found in the upper wadi depressions in Orban.’

- Precipitation snd the supplementary underground water

“presources and cisterns are sufficient for the cultivation of

| “‘erops for domestic consumptions

(6

(7 )

@)

The sgricultural potential of the area'is high since the soils
of the Jebel are less sazndy in nature than'those of the

" Jefars. ‘The soil is heavier in texture asnd rieher in nutriert
content.
The agricultural economy of the regiom combines both' sedente

ary agriculture, shifting cultivation and pastoralism.
The human groﬁpsfare mostly Berber in origin who are well -

advenced in sgricultursl techniques, and have a highly

‘independeht character.
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(9) The Jebel is suitable alsc for the extension of dry-land
stetic farming, which has slreedy succeeded in some areas of
the region.

€10} The morphological featureé'of the mountain lsndsczpe are
favourable for.crops such as. tobaecoy which require sheltered
areas for proteection from strong winds.

(11) The region msy be developed primsrily in olives and seecond-
arily in commercial crops such as tobacco and esparto.

(12) The region is an extensive one, end may be expected to sustals
more people than it does at presents The demographic estates
- in the Jebel have shown that the area can support at least

8,606 if Al-Asabaa and Al-Orben were developed for statie

farming.

. Although these general considerations stimulated my desire

| to meke further regional studies, there were seversl.obstacles
which msde work difficult, for example inaccurate date and lack

of agricultural statistics. This was psrtly due to the fact

that many of the Italian reports were transferred to Italy at the

beginning of the Becond World WerQ ' Moreover, the indigenous

peoples always hesititée to give information sbout their farms snd
families since they fear that such detalls may be given to the

Government. -

In spiﬁe of these minor problems, I was able to gather the.
neceaséfy materiél.far this worke - I have divided my thesis into
{hree parts;; in the first parﬁ'I shzll desl with the environment;
in the seedpd with the human geography, end in the final part 1

shall analyée the economic features of the region.



CHAPTER I
GEOLOGICAL BASIS.

The Jebel Garian was part of the vast Cretaceous anticline
that 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 ,niaterial s to form the Jefara, (1) The
present day Jebel lies on the southern part of the anticline
and has lieen modified by subsequeht erosion so that the region
mey be divided inte an incised broken notthern rim and a
southerly plateau called the Ghibla in Tripolitania and the Dahar
in Tunisis. .

Garian, however, occupies & -;gge-ologtéally significant part
of the escarpment, Firstly it lies in the area of orogbaphic

culmination go that the complete range of sedimentaries are

e,:tposeﬂ. Secondly, the area has been subjected to intense
vulcanicity which is manifest in the intrusive basslt and
phonolite and the large basaltic effusions of Bir el Uaar and

. Bir el Cur,

GEOLOGY, (See fig. W) '
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 1.
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TABLE OF FORMATIONS

fg
Ed | Gasr Tigrinns Soft marls with lesser red and yellow
e formation limestone bands, white perous lime-
| ‘“E% 87M stone, white limestone with chert
1 .g interbeds.
k= Garian deleinttic Massive, white crystalline, in part
o limestone 55 M aillcious, celamitao limestone,
o 5 1 Jefren marls Soft yellaw marls, clay, silt, and
< g i | ~ lesser ».limestgnfe and gypsum,
Bl e | Adn Tebt Light coloured limestene, including
LR { 1imestone 79 M the prominent, silicious, Ichthyosar-
m] i golites band. ,
g . A N _
. ;§a | Ghicla formation Red and white sandstene. small pebble
| 1 0-65 M conglomerate, and clay.
Dlscenformity
| Bu Gheilan Light coloured limestone
o} limestone and dolomitic limestone.’ gZ§§g?~§::2-
| | 0-55 M - cemmonly breccfated and |Bir el o "y e 0
'mj c commonly ¢olitic, ' Ghnem ‘beds, mi _
| 1 B : | gooup PodBs nor
0 j : 100 M sandstone,
< { and red and
o Bu Seebdba Sandstone; cenglamerate, green clay.
‘ - gPeup clay and minor gypsum.
P - 165 M At or near the base is a 15 M thick‘band
b E <of brown.marly lzmestone.
[ Yazizia Grey to dark grey to buff and pink
jo | formation compact limestones with some chert
- : 110 M interbeds.
(o] 2
I 55 - S - | e . .
< ‘5 | Boutoniere Fine-grained, derk red, micaceous sand-
! 38 {formation stone, red and green silty claystone
1} e { 34 M or elay, and lesser narrow carbonate
Eq g .
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TALE 0P GEOLOOIC\L RISTORY

linestone.

ERA SYSTEM STAGE DEPOSITS KOTES
Alluvial and Aeolien Slight ingression, Continentsl conditions
HOLOCENE FLANDRIAN for nost of the Jefara.
Red calcareous crust with siliceons
. acolian clements
lu.m Sandy, reddish clayey materisl Mainly Continental
% which is slightly ferruginous
: Marine sand
é PLEISTUCENE RISS Argillaceous and reddish sand. Continental
B3
TYRRHENIAN Almost continuous thin clay layer. Marine
WINDEL ? ?
PLICCENE - “Gefarico® Continental, marine regressien
PONTIAN Sand and clay 1
TORTONIAN White and yellowish limestones Varine
U]OCENE
IELVETIAN Green and very fosailiferous clays
g and marls. Waripe
LANGHIAN Sand, sandstones, gravels and Borine
shingle.
OLIGOCENE - *Gefarico® Continental
EOCENE - "Gefarico® Continental
DANIAN Retreating Ses
SENONIAN Karls, chalks, limestones and cry- Transgressive and oscillating movements of the
stalline limestones. seas, Doming of the Jefora and N, ¥,.-§.E.
faulting near Tarhunes.
Massive limestones (Nalut Limestone in
the west).
UIDDLE CRETACEQOUS TURONIAN Soft marls with lesser yellow, red end Harine
white limestones (Tigrino formation in
the eost).
Tufaceous limestones, vorieguted marls
© and sandstones. (In the Gharian area
- CENOMANIAN Christie divides the deposits as Total iomersion of land by the sea.
o follows: Gharian Dolomitic Lisestone
Yefren Marls, and Ain Tobi Lhneﬂ.onej
~
° Sandstones, quartz, conglomerates, Continental, Deposits thin and disappear
ALBIAN cemented sands to the eost.
“n
Lt
W LOKER CRETACEQUS Uarls and Clays Continental. Deposits in the east more of a
WEALDEN sandstone and conglomeritic nature. Albian and
= enlden rocks form saall cotes in the west,
BAJOCIAN Bu Gheilan Dolomitic Limestone, Marine and lagoon conditions.
JURASSIC
LIAS Bu Shcba Sandstone & Conglomerates. Deposits make up much of the El Eenshar Nills,
Bir el Ghnes Gypsum, :
N Grey to dark grey, buff compact Uarine. OQutcrops evident at Azizia and Sidi Bu
TRIASSIC [RUSCIELKALK Argub.

After Archambault (4) planche 1

Brichant
Christie
Despois
Lipparini

(8) p.8
(9) p.6
(18) p.16
(21) pp.226, 227, 248 and 260
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1. Trisssic, The Triassic outcrops are restricted to the foot of
the Jebel scarp and the Jefara, They appear, however, to dip
under the Jurassic st the scarp so that it &s presumed that the
Triassic underlies the Jebel, However, the fact that it is
found ir the scarp indicates that there is some form ef relation-
ship between the Azizis fermations and these near i‘.he Vertice
station of Carian, This relatie‘nalitip 4s tmpoptant from the
point of view of etoluti@n.(g )'\ (See table 2.) |
| The total thiciness of the Triassic deposits is 1Ll metres
made up frem the Werfemian er Boutoniere fermations and the
‘Muschelkalk or Azigzia fermation. |

(a) Bouteniere fermatien. This is the eldest kmown formation
in the Garian and 1is enly expesed at four places in the Wadi Gan
area., Bach fermatfon 4s associated with small dome-like
structures. = The total expesed thickness is 34 metres and the
series is ecomposed pvineﬁpally of dark red fine grained micaceous
gandstones, red and green silty tlays or ¢layetones and lesser
iimestones, B

The gection in Fig. 5 shows that the Werfenian, between

By Gheilan and Bu Gannusby is horizontslly bedded dbut, further
north, the strata disappear under the Muschelkalk, This
trregularity indieates that the strats have been affected by
earth movements because there is no sign of uncenformlty between
the Werfenmlan and the Muschelkelk,

(b) The Muschelkalk. The Muschelkalk, which is best exposed
on ‘the southern bank of the Wadi Sart Bu On, is composed of
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yeliow and pink-or dolomitic limestone with some chert inter-
béds_and-hga a total thickness of aboutullc metres, The lower
part i85 composed of about L5 metres of lighi grey, hard‘ahd |
‘campaet limestone which contsins numerous fossils, Overlying
this dband there igs another band, 15 metres thick, composed of
1ight grey limestone without chert, At the top there is a five
metre band of marly sandstone, The Muschelkelk sinks eastward
l1ke the Werfenten, . |

2, _Tz;g_i\}_r_gs_g&g. The Jurassic deposts outerop along the Jebel
scarp and are net extensively séuﬁhwards, They are composed
of sandctones; gypsums and limestenes; the varying 1ithology
being velated te the conditions in which they were deposited.
Although the strata are horizontal they tend to eink eastwards
where they alse change in lithology (Fig. 5). The following
divisions are found in the Jurassic:-

(&) Bu Sceba Group, At dhe base there'a:e a series of
sandstones whkeh Gh:"istie(‘?’ ) called the ‘Bu;ee"ba group. This
15 composed of cross-bedded ped to brewnish sandstones and
gmall pgﬁble conglomerates with some white limestone and
aonsideprable thicknesses of ved and green clays, in part bento-
n§tic, and a minor amount of gypsum, Near the dase is a 5-15
metre thick band of brown marly limestone over which the clays
and gypsum outerop, This group is found along the scarp
£rom Caf Tahscent to Neubet, Purther south it can be traced
from nopthwest of Garian town as fer as Res el Tafhuna in the

east, It disaeppears west of‘Garian tom but re~appears near
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Tadul, These variations in outcrop are related to

unconformity.
- (b) Bu Gheilan Limestone., The second group of the Juraesic,

formed mainly of limestones, was called by Christie(u) the Bu
Gheilan limestoﬁe; It is composed mainly of a light coloured
white to buff to light greylto iight brown limestones and
dolomitic limeétone, The lower 20 metres of a section at the
highway near Bu Gheilan are‘much-fractured and re-cemented to
form a breeehié.”.Above this, narrow lsyers of colitic lime-
stone occur; At the top of the formation the carbonate rocks
are interbedded with clay.

‘Thé Bu Gheilan limestone extends from Caf Tahscent to the
southeast of Bu Gheilan as far as the Ras ¢l Tafhuna whilst 1t
stretches south of Tahscent to Caf Teecut, The formation thins
eastward gradually and this may be traced slong the Jebel scarp,

The existence of breechiation and re-cementation in this
fofmatian indicates that éarth movements occurred during its
formation, This is also indicated by a small sharp fold
bounded by two sealed fractures in this series near Bu CGheilan,

(e) Bir el Ghnem peries. 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 nmetres thick end appears to be 1ntercalatéd between
the Bu Gheilan limestone and the Wealden Chicla formation at
Caf Tahscent. .

The series is exﬁosed between the Wadis Zasggut-Arbaa and
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Crema being thickest near Bir el Ghnem but thinning eastwards and
eventually 4ai ea_ppéaring.

3. The Creteceous. The Cretaceous deposits are the most extensive-
1y expesed in the Jebel. They farm the surface of the plateau

and are the ya-ungea't pocks found in Garien, There is a distinct
and immedd.ate divisitm betwe&n the ¢ontinentel Wealden deposits

of the lewer cretaneous . the Mmestenes of the €enemanian and
Cenemenisn - Turonian, Christie divided the latter into: the

l' Afn Tpbi 11&4;3%@#6&, 3’s£re,n marls, Garian limestones and the Gasr -

. The Chiela beds are eesed of

sand, sanéstmes. red and green e.‘mye. marls, Dlack shale deds
and some ltgnite. The tetal tniekmss ts varisble being 100
metres at Atn Tobt and 65 metres at Bu Gheilan., The formation

} *{;hinae&stwara and 1s enly 2 metres thiek at Tadul whilst it
”_v‘di;‘s'appem’s é@mplefélg east of the ﬁ?aﬁi Gan, It &8 of continental
origin snd the Iignite indicates that it mey heve been derived from
& lase;'ustiae swamp. Chrisﬁe(é) doecs net explain the alterations
i'm. the Wealden but suggests that the reeson for the greater thick-
negs in the -eaa‘t may be related to the outerop of ’ée&s of Al'biim
'age. Thls weuld expla&n the 11 thologieal variations in the

e

farmatien. |

(v)

e_Atn Tob »stones (Conomanten), - The Afn Tobi lime-
stones are composed of limestones of varying lithelogy which may

be grouped inte the follewing bands:-
(i) White to buff marly limeston of chalky appearance. It
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i eommonly porous with a minor smount of argillaceous material.
‘This band, which is 1L-20 metres thick, is interbedded with narrow
sandy strata, v
~ (41) Group simflar to the above but with more argillaceous
materkal. | o
(111) Hard masé,i;ve limestone that 4s one of the most
¢onspteuous stratum in Garian. It consists of an upper band of
 "reef limestone" formed by fragments of the rudistid Ichihyosar-
colites and other organic remains, It is about 5 metres thick.
_  (iv) Wnite to buff marly limestone with rare nodules of
chert and narrow arglllaceeus interdeds.
The total “thiekiaess’ of the formation is 69 metres. } €
-' covers an extensive ares from the Wadi -Gnevddat‘?' en the east, and
e:tt.;eiiﬂs over much of Orban and Guasem, o
(e) The Jefren marls (-Genomanién).. These horizentally
deposited strata overlie the Aln Tobi limestones with conformity

and are gbout 80 metres thiek. Typical sections are hard to
tnéce because ‘t-,hé formations are cemposed of soft and easily
eroded strata., (7_) . The mein constituents are peft yellow marls,
elays; silts and lesser limestomie and a 2 metre dand of almost
pure gypsum 'is faand in most exposures. - 1t is widely
&;.‘{strfbuﬁea, héwevér.g though fts lithological nafure meané that
1t ‘cannot be @eparated from the Ain Tobi series. Thus, they
have been mapp,ed ag one unit (ZFtig:.-. 6 ).

(d) Garian limestone, The Garfan limestone is extensively
exposed and .i;'oz'ms:. the upper part of the Cenomanian, It is
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composed of massive white crystalline limestone which is also
dolomitic and partially cherty. The total thickness near Bu
Ayyed is 55 metres, the lewer 20 metres ef which are composed
of del‘emiftfe: limestone whilst the upper 27 metres are composed of
'weu 'bed.ded white limestene of massive structure., The Garian
limeatene is of great importance since its hard massive structure
means that".zt is hi:ghly resistant to emszon.: ‘The Garian
1imestone is found aleng the Jebel scarp east of Garian but 1t
48 m@st extensively eZpesed between Garian ‘town and the great
'basalt effusives of Bir el Uaar,
(e) Gasr Tiz&iai:~*' - _
fossils bf“both'Céﬁémmia‘n and Turonian age in these strata,

, waing‘to. the eccurrence of

cxﬁaesa(a) has ass:tgne& them to the Gemmanian—l‘urenian. It is
cpmpesed mainly of soft msrls with 1esser ‘limestones, red and
yell&w limestone bands and some clays, The total thickmess of
the formetion is 87 metres. There is a lower band composed of
38 metres of mérl., clay and red or yellow limestone. Above this,
there is found & porous white chalky limestonme interbedded in
places with a few narrow layers of soft marl and clay.

4"1?he Gasr Tigrtnna formations extend from the vieinity of
Tigrinna village southwards to the Wedi Gan {see Fbg, 4 ). The
formatiens underlie the fertile soils of Asdbaa and Tigrinna,
car Volcanic rocks are found &n many parts of

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

dykes, larger intrusions and effusions, Christie divided the
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yolcanic recks into three groups, intrysive phonolite, intrusive
basalt and extrusiﬁe-basalt.

(a) Intrusive phenolite. The phanolite is much mere acidic
than the basalt being less dense and lighter in colour, It has
the appearance of either andesite or trachyte. These rocks are
&émmanly sheared and foliated parellel $o ths'walis of the
‘intrusipn indicating that they were deposited as a visceus mass,

(v) Intrusive basslt. These rocks are very basic with sbundant
olivine and amall erystals of pyro#eﬂe‘and laths of plegioclase
felﬂapar;

(c¢) Extrusive basalt. The extrusive basalt recks are very
thick end are poorly exposed, They thin rapidly eutwards se
that the edges of the main dasalt masses ere only 5-10 metres
thidk,  As the basalt occurs at a muech lower level in the Wadis
Gheddaf and Gan then in the main masses, 1t is assumed that the
basalt flewed dawn'these wadis, Therefore, they must post~date
these teatnres, and be very young geologieally speaking, The
fact that they réstﬁénva ¢rust or havrdpan in the wadi bed indi-
cates that they mey be of late Pliecene or Wuaternary age. Same,
however; may be older,

6, Strueture. Little is known of the Triasgic rocks but the beds
appear to be falrly uniform in composition and thickness., The
Jurassic and Cretaceous rocks show lateral variation in composi-
tién'anﬂ thickness and in general thin to the emst and thicken to
the west, On top of these, the Cenomanian and Turonian forma$ions

appear to be of constant charscter and thickness,(s) and have
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~ been horizontfally deposited.

Two types of volcanic rocks are found: & large mass of basalt
in the séutheast and a_aéries-af phonolitic intrusions that
appear to be roughly sligned in a northwesterly direction, It
1§ possible that the two types of volcanic rocke may be geneti-
¢811y'relate%,: | |

Seversl deme~1ike structures wére noted in the avea, There
16 6ne just north of Garien and another two in the Wedl Gan, It
1s possidble that these are ralatedi to the injection of unexposed
1gneous Yodies,

Certain other broad structursl features probebly exist dbut
further exploration is necessapry to prove them, Thus, the Garian
limestone descends from elevations high in the Jebel to the level -
of the Jefara at 61 Ghedea, This appears to be rélated to a
major northwestward trend in flexure or fault eévident near the
boundery of the map area (Fig, L+ ).

 Séveral small faﬁlts ma¥ be $raced, the largest of these
trends northwestward nesr the two small domes just east of the

Wadi Gen, The maximum sppavent displecement along this fault

48 over 200 metres near the more southeasterly small dame.(lo)

The Jebel Garian is formed by & thiok series of strata
dating from %he ﬁiddle'Tniassie to the upper Cretaceous, The
iithclogiea; variation s expressed in the alternating series of

sandstones, limestones, marls, €lays, silts and sapd, The

Cenomanien beds ape the most praminent and are horizontally
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Jouppte

deposited, the whole overlying the Weslden end Jurassic with
unceomformity.

The structure is relatively simple but hes been altered by

noprthwest-southeast faulting and by volcanic infusions and

effusions.

(1) Brichant, A,L,: A _broad outiine of the Geology and mineral

o " passi) . Li b / ' TA, 27y United

{2) Brichant; A,L,t Sur la Désouverté du Trias au Pied du Djebel

“Garian, Paris, 1952, pp.lh56-58,

(3) Christie, AMy: Geology of the Garien Map Area, LIB/TA, 195L;
' ) p.15. B

{4) Ibtd., p.16.

,(7) Deapo&s, J,t Le B;ebel,ﬂefousa (Iripolitenia), Paris, 1935,

DP.IS*QM.
(8) 1
(9) Lipparini. T,t Tettonis :>;¢Q¢o;f ologia della Tripolitanis,
Boll, Sec, Geol, It, Roms, Vol, LIX, 1940,

Ibida. pp.221~391

(10)

LBes&a, ‘,. Ie Nbspge Comoscenze Geologiche Sulla Lidisa,

Annaii Del Museo Libico Storis Naturale, Vol. 1,
1939, pb.13+33,



(5)'Regmy,'P.. Vinassa de, Note Geolo 1cn_J 11a Tripolitanis,
. S oo ot Jecioulole pulle X ,

(6) Wittéchel, L,: Der TPripolitemische Diebel, eiﬂé Arosse
v at onst,ve, Zei*sehrift “fur geomorfologle,

{7) Zaceagha, D,t It

Oeeld tal P Mem. Des@rittive Carta Geol,
a Italia, Vol, 18, Roma, 1919,




_?he Jebel Garian has climatlc conditions not unlike those of
the,iest of nqrthern Tripolitsnia. The only real differences
aﬁe'éue o its central position in the Tripolitanié escarpmeht
aﬁd its altitude., The Jebel Garian is much higher than the
neighbouring massifs of the Jebels Nefusa end Tarhuna; the
highest elevation in Garian is 872 m. above sea level compared
with 713 me at Yefren and 430 m. in Tarhuna. Position, orient-
ation and height bring modifications to steppe conditions snd
make the Jebel a climatically favoured zone in which Mediterr-
anean chargeteristics reassert themselves.

In facty the Jebel has a climste intermediate between those
of‘the steppe end maritime. Figes 7 shows the elimatic zones
which were adopted by Fantoll in 1952.(1)

Meon maximum temperstures are lower than the steppe becsuse
of the heighty on the other hend mean minimum temperatures of
59C are experienced in the higher parts of the Jebel: The
annual trend of humidity comes between those of the maritime snd
steppe. However variations in the humidity when the wind shifts
between the two most typical winds N.W. and S.E: are much less
thén on the maritime; ]

The ennual precipitation is generally lower than on the
maritime but rises to more than 300 mms. in restrictedvareas
in the Jebel with a merked decline towards the Tunisian border

|
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as the distance from the sea incresses and the orientation
changess Fig« 8 shows the distribution of rainfall in
Tripolitania and Tunisia. | |

Mich of the western part of the Jebel snd the area succeed-
ing the steppe and southern zone of Garian are seml-desert
(Fig. 14) . Maximum temperattres in summer are lover than the
steppe beeausé of the increased altitudes On the other hand,
there is intensive heapkﬁgring the night in summer by the drop
in the temperatures below zero. Relative humldity is usually
low tnough variable, depending on the change of winds which are
preValentiy 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 regimess The former appears in the upper regions of
ﬁhe Jebel and the latter is represented in the lower parts of
the mountainsﬁa) Furthermore, between the two types of climate,
another type is found in the‘iﬁtermediate 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 unsteble situation
which is reflected in the elimstic characteristics of the country.
The latter sre the result of considersble end frequent variations
rather then the expression cof a relatively stsbilised environment.
Consequently, the usual terminolegy is not. sufficient to describe

z
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the situstion with the accuréey and completeness required to give
gn adequate estimate of the effects of this instability,
particularly in the realm of biology where it finds fullest

and most obvious expressions

-+ & short examination must suffice to show the mzjor meteoro-
logical elements affecting the climate in the Jebel, Maritime
influences from the north-west are eonfined'mainly to the winter
months when the southwards migration of the mgin world atmospheriec
belts takes places The Saharan'itself is governed by the horse
latitude high; a dominion which spreads to-inelude virtually the
whole Mediterranean littoral in swmers Intersition between
the western maritime influences of the Mediterranean end the
Saharan high pressure system is the fundamental factor behind
the climate econditions experienced throughout Tripolitanias

. In winter (October«March) the Mediterranean regions are an

arez of low pressure between the semispermanent Agores antl-
¢yclone and the ¢ontinental pressure of Eastern Europe and Asigé)
~Air i3 drawn into the region from widely separate areas, Polar
aly from BEurope and the North Atlantie énd Tropical eir from the
Szharas  Temperature eontras%é‘are marked between the Tropleal
and Polar sir masses and fronts often ekist in the western
Mediterrsneen and subsequently move eastwards. = However northern
Tripolitania in general and the Jebel Garian in particular lie to
the south of the main traeks of these depressions, . .
and are consequently affected meinly by rainfall which is.
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somewhat unreliable in distribution and emount:  Between,

unsettled conditions associated with the warious spells of fine

weather are commons

In summer (April-September) the circulatlon of air masses
is less active, for the region lies on the eagtern border of the
semi-permanent Azores anticyelone. The mean pressure over
central Asia is low at this season and north or north-vest winds
are prevalent over the Mediterranean. But the contrssts between
the Polar and Tropical alr masses sre 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
expogsed and low lying arezs of northern Tripolitanias

Autumn and Spring are brief periods of transition when
weather econditions of either summer or winter may occurs

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

(a) The pesition of the Jebel in the southern Mediterranean snd
its extension southwards mesn that it is marginal to the
¢yclonic activity.

€b) The situation of the region in the lee of Tunisia and the
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high Atlss shelters much of the area except for the coastsal
fringe snd the seawsrd facing edge of the Jebel from the maln
bearing north-westerly windss |

(¢). Tropical air has reletlvely free access from the Shhara to the
coasts . -Summer temperstures tend to be accentuasted and the
period of summer drought is normally extended from April to
September in contrast to areas in the northern Mediterrsnean
where the summer drought period is usually not more than
three monthss

INFA

Most of the reinfall of the Jebel occurs in autumng winter
and spring, end accompanies the depressions crossing the region
from the Mediterrancan.

Garian meteorological station kept continuous records W
foir 26 years and the average yearly precipitation was 326 mm.
The average 1s high compared with Yefren and Tarhuna where the
mean annual rainfall is 260 mms gnd 263 mm. respectively.

The reason is the height of the Jebel Garian. Fige 9

shows the distribution of yainfall zones of Iripolitenia

snd it seems that obviously the Jebel Garian is the only region
which catches more reinfall after Tripoli City and maritime
zones. |

?hé annual number of rainy days in Garian ranges from 40
and 50 and rainfall is heaviest in Decembery January and

Februarys.



TUH % INIZZVOVA ‘ITOLNVY Y314V

dUVIS Ty

S3YL3INOTI
f TITT T

114 o s¢

(SYLINITTIN)  VINVLINOJIYL NY3IHIYON NI 1IVANIVY “6 'O1d




—

"§ F M A M 3 % A S§ 6 N DYear ::3“

-

7’%;1 53..5 39&9 16,59 12-7 2&1 055 0.7 116'4' 2368 3968 9&60 326 32

| This table 1llnstrates that rainfall is mainly concentrated
during winter end that there is move in the gutumn months then in
the spring: - DPuring the summer; rainfall is slight but summer in
-Iibya is charscterised by artdity: (Fig. 10) '

. Garian station started recording rainfell in 191%, but they
ceased in 1915 until 1923¢ From 192k to the present day there
have been ?antinuo%g)reeordings-except in the war years o£ 19%%1
and 19#2. ' Table 17" shows the records for precipitation from

192h to 19#9. | In addition, there are another three meteoro-
logical stations, T&grinna (1934~h9) Bu Mhad (1934=42), Asabaa
(19&1-%9)(6). Those stations are situaﬁed in the agricultural
zene of the Jebel, and they indieate considerable snnual oscill-
ations in total reinfall as well as the periodicity of droughts
_ due tc ¢limate eopditions explained above; 2here is in fact
vefy giight differenge in precipitation betweeri Garian and the
§thef7statians; This may be due to the fact that Tigrimna,
Bﬁ'ﬁéa& and Asabaa hasve not started recording at the same date
abd‘ﬁhey have differegt recording perlodss Thus the Garian
Statibﬁ vill be taken as gn example and guide for distribution
éndlfrequency of rainfall in the Jebel Garién‘owing'to«the.taet

(1) Ses Apﬁendix I.
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thatxthis station started recording earlier than the other

stations. o

Monthly Periodigiﬁx

| In terﬁs of mean monthly rainfall the regime is seen to
-consist of a rapid increage infSeptembei fo‘maximum in Decenmber,
‘January and February, when thére is gradual decline until May.
June, Jnly.and August are virtually rainless. = This rainfall
regime differs from those of stations north and scuth of Garian
as the folloening data indicates:-

Distribution of winter rainfall in
Percentages in Garian and other towns

Oct.-Nov. ' Dec.-Jan. Peb.-Karch
Tripoli 30 | 50 20
-Agizis 22 50 28
Gariaen . 22.4 45.3 3243
Beni Ulid 28.4 35.4 3642

It is obvious that the greatest concentration occurs in mid-
winter end 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
than the two stations or the Jefara, but a less even one then
Beni Ulid or the Ghibla. _

Mean annual rainfall (Pig. 1T and Appendix I, table 1).

Garian's mean annual rainfall of 326 mms. (32 ye~rs) is a
composition of figures ranging between 547 mms. in 1938 and
151.8 mes. in 1947 and amual precipitations show wide deviations

from the mean.
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A good yesr is often succeeded by a poor year. The extremes
gre falls of 150-250 mms. which can be disastrous to crops.
Drought may, however, bé local and affect only one small arese
Every year there is localised drought; generaglised drought 1s
mbre periodie.

- The seme characteristic regime is apparent in the monthly
ddstribution of rainy days. Although the term rainy day is a
useful snalyticel concept, its quantitative implications are
rather uncertain since the amount of rain falling in that period
:is extremely variable. A rain-day is of course defined as
which the minimum rainfall recorded is 0.01 mms.(7) The rain-
811 records for the 32 year period have been examined for the
frequency of rain-days yielding certain critical smounts of rain.

It is apparent that the monthly frequency of rain-days follows
c¢losely the pattern of rainfall with the largest numbers of raine-
days in the three winter months of December, January and February

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

wintera

. The average frequency of rain-days in a 26 year period is Yl

but in a good year 80 (1938) dajs sre rainy, whilst in a bad year
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only 16 (19%1) mey occurs: The highest number of rain-days -
usually coinecide with the highest amounts of rainfall, end vice
versa, but this is not necessarily sos (Fig. 12)

(13 WLM&

Ai—

xear\s' PoH A.M EaRS A'"s o NJD Total.

19 5%8 8 15.5 716 0.1 0.9 0.0 0.
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3.926 155@8 13295 65¢1 5658 0.‘# 15.2 0,0 10«’4- 7.9 041 9.4 k.2 5104
- 1932 1 % 0.0 0,0 04,0 0,0 0.0182%.89+1 57,9 502§
,1938 1334& 053 100.9 ug.aam 0&2 0.0 3‘3 o.a .369.2 £1le2 H7.8

-

(l) It has been shown that January, Pebgusry and March are three
rainy monbhs‘ " But in 19k1, for example, there was significant

failure 1n the ranns of January and February.
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(2) During the 26 years recorded in Garisn Station the only year
average rainfall with more or less was 1939. This year had an
average of 335 mms. with 2 maximum in January.

(3) The only exceptionally wet year recorded was in 1938 when

Decembef, Jannary, February and March were wet months.

The main ra2infall of the Jebel is convectional precipitation
resulting from air currents rising in turbulent air masses, the
turbulence being gaused by heating or by the contact of sir masses
of different temperatures. The ovepheating of land snd resultant
ihstability is especislly 2 feature of the esrly months of the
:rainy season and more particularly in Octbber whilst the contrast-
ing temparatures of differsnt air masses 1s closely associated
witﬁ the passage of depression over. the Jebel Garians These |
follew three main ‘tracksie 8

These depressions mainly form in the Western Mediterranesn or

6ﬁér‘North~West.Afrieaa They msy originate as lee depressions
when a northerly current of cold air reaches the Alps or may
appear as ™gave depressions" on an east-west féont over northe
west Africa or the south-west Mediterranean. In either case the
ﬁgrm_ffont§ if'it exists, does not affect the air route over the
escéépments The cold front ean 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 st all seasonsy and
is followed almost exclusively in suwamer by such depressions as
approach the reglon.

(2) Denressions ) ast to the ,

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

the norths . They most frequently follow this track through the
Bastern Mediterranesn in winter and spring, in which seasons is
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 depressionsg, if they exlst, rarely
sffect the alr route; only about once or twice a year are thick
warn-front cloud masses encountered. The cold fronts, however,
moving south and'east affect the whole Jebel Garian in particulap
and Tripolitania in genmeral. They usually cause showers or short
periods of rein. It is rare for solid cloud masses to extend
',aboveﬁli,OOO fts either in conne¢tion with froats or gonvection
"in polar masses. The rainfall and extent of cloud masses assoc-
Jated with these depressicnsg decrease with remasrkable rapiditg&s .
one passes inlsnd,
(3) Khamasin of gssl
‘the desert of North Africa as wave depressions on fronts separat-

These depressions form over

ing alr masses which have been over Afriea for some time snd have
'beeﬁ cénsiderably warmed, £rom polar air which has recently
 chssed the Mediterranean and is much cooler. As the warm alr
mass is very dry the cloud associated ﬁith these depressions



-3]1-

is not extensive. ' The warm front, if it can be traced, is
diffusey but the cold front i1s usually clearly defined.

The depressions which affect the Jebel often form south of
the Gulf of Sidra, but they may form much further west, lndeed
the origin of some of the depressions, which are of importance
over Tripoli, can be traced back to the passage of a cold front
over the Atlas Mountzins. Depressions forming well to the west
frequently turn north over Tunisia end pass on over Italy and the
Adriatic. Ghibli depressions which first appeaf‘over Libya
usually move eastwards; sometimes they cross the Libyan coast
snd move out over the Mediterranean. They are preceded by strong
southerly winds which cause widespread sandstorms as well as high
temperatures. The passage of the cold front is marked by'a
rapld change of wind to northewesterly. 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 stream causes the formation of
the cumulus or curmulonimbus clouds and showers may occur on the
Jebel, The c¢loud is seldom low enough to be a hazard to flying.
Subsidence in the cooler air is fairly rapid and broken strato- ‘
cumalus cloud is common in the morning immediately following the
passage of a cold front of this type.

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

suddenly from the plains at some distance £rom the coastal zone
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of Tripolitania, to helghts of ' ;850 m. 1s significant only in
the sense that the resultant 1i¢ting of the air mass may occasion-
ally triggér off precipitation in already unstable ailr. 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
‘increasses inland from the coast and that 20 mms. falling within a
2% hour period causes significant damage. Given the convectional
nature of the rainfall, it is unlikely that a daily reading of

%0 mms. results from anything than storm phenomena.

The data for rainfall intensity is scanty and one can only
répéat 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 rainfsll over 40 mms. only 0.7%.

On the other hand in the Jebel Garisn falls of 20 mms. comprised
21% of the total and rainfall over 40 mms. formed 70§ of the total
observation taken between the years 1924=L9,

The two major centres in northern Tripolitania for storm
rainfall appesr to be Tripoli and the environs of Garian separ-
ated by an area of less intensive rainféll on the Jefara, In
terms of reine-days relative to total rainfall the greatest intens-

ity of reinfsll would appear to be in the Jebels
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The effects of such storms are difficult to assess over a
large ares. They are generally responsible for £11ling field
‘cisternsy whilst the rapid surface flow of the wadis clears the
.30il of debris accumulsted in the wadis so that they funetion 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 caleareocus
~elements and the soil nutrient are wsshed down the soil profile.
In restricted places of the flood waters bring about a redistribe
ution of soill resources so that the lowlands benefit from a renew-
ed 5011HCOVer; but the uplands obviously suffer from soll eroslon.
(Plate 1).

When the rains fall heavily damage can be caused in several
wayss damage to the crops by direet impact, damage by underground
seepage which affects deep rooted plants, snd damage by run-off
-which affects dams, walls and roads.

waever) there is much variation of precipitation from place
“to places This may be due to the fact that the frequency of
heavy storms is higher in some zones than in others. In genmeral,
mogt storms come from the north-west, and much are convectional

"but the sudden uplift of the Jebél front 1s sufficient to increase
the precipitation from a cloud end to stimulate rainfall in one

that is becoming stable.

‘In wet years, the isohyetsmove southwards so that the
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Ghibla has a much higher rsinfall than normal. In drought years
(1947-48), the ischyets move morthwards so that Gsrian can have &
rainfall of less than 200 mms. which will mean that there will |
probably be no cereal harvest snd only e small olive crope.
" In 194748, the 200 mms. isohyets in Tunisla moved northward
+o ‘affect the best farming areas and major zones of olive culle
ivations In this same year, Garian had no cereal crop whilst the
eastern Jefara had only a fair crop. The result was expressed in
massive imports of wheat and barley from abroad,

~ From Table(l)(%% can be seen thst & dry yesr appears to oceur
ééery %-5 yesrs. There is insufficient data fully to illustrate
tﬁiS'récurrence through the use of "punning meens®™ but some idea

of the fluctustion is provided by the table.

. ‘Snow is very uncomron but has occurred, as in February 1949,
vhen one metre fell in three dsys end covered most of the Jebel,
‘Tt is indicative of the low winter temperastures which can occur in
the mountains.

o Egi;_occufs more frequently snd is usually of small size dolng
1itﬁ1e damsge. Occasionally, there are falls of hail stones of
considerable size as in 1955 when they killed animals end |
destroyed agriculture produce.

Dews 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 significent queté to the evailable
mcisture fbr'crqps gnd vegetation.
EUMIDIHY | |

. %The Jebel has low average humidity (Fig.13) compared with
Tripoli, Yefren, Tarhuns, Benl Ulid, Azizia snd Mizde. The snnual
mean is #3%. Ig‘the winter months, the average mean is less than
56%9. This low humidity is due to the fact that during this period
aflthé,year the Jebel 1é influenced by dry westerly winds blowing
from the arid south of ILibyss |

'QQ

3§ F M A M J gy A <S 0O N D Year Period

| 57 5# hﬁ ko 36 28 30 31 39 hB 53 58 43 27

——

" Summer conditions present rather a different situation for the
méan'average is then 30%, lover than the other places mentioned
aboves For example, Tripoli has an average as high as 66% for
the summer months aﬂd even Mizda has en aversge of about 32% in
spite of the fact that it lies to the south of the Jebele This
low'relafive humidity of the Jebel is due to the remoteness of the
region from the sea and the high altitude'of the erez compared with
the other places in Tripolitsnia. Thus the Jebel as a whole is
favourable for growing olive, tobacco and gsome other frult trees

which require little humiditys



FIG. 13 MEAN RELATIVE HUMIDITY :
GARIAN (27 YEARS)
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EYAPORATION

' The meteorological factor of evaporztion together with the
more hydrological considerations of run off parcolation and sub-
. surface drsinage and soil molsture conditions, enter into the whole
problem of water svailability for crop requirements (potential
eVapcfranspiration)g Unfortunately measurenents of evaporation
are totally lacking and the meteorological data is insufficlently
detziled to allow the computetion from empirical formula such as
“these of Thornthwalte of the rates of evaporation and the avail-

' ability of moisture, but it is necesssry to meke brief observation:

on evaporation and evapo-transpiration.
‘i 'j .ﬁafér isllosézto the atrosphere in two ways; direct evépor-
~ation from water surfaces, e.g« pocls in the Gattis land after
‘raiﬁs, irrigation storage tanks (in specific aress of the Jebel),
| canalsf ,an& evapo-transpirztion from the plant cover. Whenever
the moisture is avallable, rates of evapo-transpiration are high
espegially in the late spring vhen water in the soil is at fleld
capacity and temperatures are increéasing. Work on potential
evapo-trsnspiration has been cerried out in seversl parts of the
‘wbr1d buﬁ the nearest and perhaps the mogt relevant to this study,
1g that of Mitchell (IO)(whc has taken measurements ot Hel Far in

_Maltg.which is situated only 200 miles north of Tripoli and
conditions are only 1little more humid and cooler than those on

:.the Jebeim? Furthermore Mitchell claims g slight over-reading
for his station, His figure, which can be considered minimal
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when .applied to Garian.
ipl Eys

September- - - "1"7'2.7 11.h

Octsber | 121.9 23.8

November - 137.2 | 39¢5

December ' 7847 o 2.0

Jenuary | 635 | .1

”February . 7642 51.5
March | 23.8 3949

April : | 99.1 16.0

Hay | 16040 12,7

June | 165.1 2,1
July - | 1778 0.5

August - B ATUR ’ TV

|  Year 1,649 S 326.2

, .The relatienship between these two sets of figures shows that
' iﬁ tvo months only, the monthly rainfall smounts at Garlsn Station
excéed potential evapo-transpiration. A moisture surplus is
built up in the soil during these months, but for most of the
'reﬁa&nder of the year there is moisture deficit,(1l)

"It is evident that summer crops particularly in Rabts and Kmbshat
will need frequent and copious irrigations, and that winter crops

should bBe given gome form of supplementary waterings
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RAINFALL ZONES
Following Fsntoli's climgtic divisions based on snnual raine

‘fall of Tripolitania (Fig.9)  The Jebel Garian may be divided

into two sub-regionsi-

1, Garisn region has rainfall zone between 200-350 mms.

2; Ghibla region has ennual rainfall between 100-200 mms,

1¢ The CGarian region 1s lerge and extends westwards as far as

" Yefren and Jiado; whilst 1ts extension eastwards 1s as far as
Misuratz and Homse This zone of the Jebel has certain geo=
morphological features which appesr in existence of platesu
lands of Guasem, Asabas end Orbsn. Those uplands of the
Jebel, owing to their heighty cen catch more reinfall then
the Ghiblas

2. The Ghibla region occuplies the largest proportion of the

Jebel and involves the wholeée southern parte This zone 1s

regarded as semi-desert particularly in the deep south of the

Ghibla.

ERATURES

The thermal conditions at the Jebel Garian are not greatly

dissimiler to the conditions which influence the coastal zone of
Tripolitania. ' The only differences are caused by altitude of the
mourntain and its remojteness from the seza(..'1 2) Both regions are
affected by high temperstures during summer and low temperatures
during winter. At the coast the temperatures sre moderated by thé

eooling influence of the Mediterranesn during the day and in summe.
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by the relative warmth of the ses in winter and the night. The
Jebel, on the other hand, 15 affected by the arid eonditions which
are dominsnt in the southein parts of Tripolitania. The average
annual temperature in the Jebel Garian is lower than elsewhere in
northern Tripolitanias For example,'the mean annual meximum at
 Tripoll is 2%.3°C whilst at Garian it 1s 23.19C. At Azizia the
mesn is 28.3°C and &t Yefren, Tarhuna, Beni Ulid and Mizda the
nean maxima are higher than at Garien. At the same time, the
mean annual minimum at Tripoli is 14.89C, at Garian it is 12.9°C.
This minimum is st Garian lower then the other towns mentioned
above o . -

The thermal conditions of the Jebel differ from morth 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 1s affected more by continental conditions. This
slight difference between the northern and the southern areas
affects economie activitys The northern zones are more sultsble
for sedentary agriculture, whilst the southern zones are more
favourable for shifting cultivation and pastoralism.

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

the perlod 192h~195651§).
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i LR % SRR R HSR

Jenuezy 118 1.8 8.3 26 - b8
Pebrusry  13.9 61 10,0  F.1 = 3b
March  17.7 7.8 12,7 337 - 0.2
pril 227 113 17,0 38.1 2.
May 26,8 16 20,7 ¥2.0 6.
Jme 310 184 265 42,2 9.3
Jly | 326 204 268 W8 12
sugast 328 20.7 Bl WO 9.8
September 2949 18,3 204 41.2 11.0
October 25,4 154 1543 42.1 6.8
November  19.2 11,3 9.9 32.0 240
December | 13. 6 ”6e7 | 18-0' 25.0 . 2.4

These figures show that the temperature condltions 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 mesn mamimum of the coldest month (January) is
only h&8°ca Mean mawimum temperatures incresse from February to
August and decline from September tc January, (Fig.1l4), The
rapid rise in temperatures durlng spring is equalled by the rapid
dealine of temperatures in autumn,

~ The effect of the hot Ghibli wind is to raise the maximum
temperatures during spring snd summer gnd sometimes even in
January.and Februesrys On the other hand, the extreme minimum

“Yemperature occurs in March 0.29C. Throughout December,



FIG.14. TEMPERATURE REGIME AT
GARIAN TOWN (27 YEARS)

o
40 C~
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January, February and March, nocturnal frosts are very common.
The cloud cover, however, modifies both day and night temper~
atures in the winter months by limiting insolation during the day
and preventing excessive radistion during the night.
With regard to the extensive zone of the Jebel, there is no
meteorological ststion, but the thermsl conditions must be
similar to those of Beni Ulid (to the south-east of the Jebdl).
It can be taken as en example for the southern zones of the Jebel

for a period of 20 years.

Jonth igigﬁmunJE- B _Eﬁ%ﬁﬁﬁﬁﬁg. gggfﬁﬁ%ﬁﬁ-
7+2

January 1 11‘5 31.0 - 1.0
February 19.0 740 13.0 35.2 0,0
Merch 22,5 8.9 15.7 391 1.2
april - 274 1L.9 19.7  45.8 3.1
May 31.5 14,7 23.1 %84 7+2
.June 36.1 19.0 27.6 56.8 10.3
July 37.7 21.0 29.4 50.6 10.0
August - 3649 21.0 29.0 49,5 131
September 340 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 .7 0.0

Figures show that the maximum temperatures of July is 37.7°C.
while the mean maximum of January is only 1752°C. The mean
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minimum of -July is 21.0°C. and the mean minimum of January is
5,89C,  There is also a great difference between dsy and night
mean mgximum snd minimum temperatures.

Comparing these figures with Garian Station's figures, it
seems clesr that there is 5.00C. difference between the north and
south of the Jebel in the mean moximum 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 north have an immediste impact upon the sedentary
cultiﬁators of the Jebel. Moreover, heavy dew following cloud-
less nights has a certain beneficial effect in adding slightly to
soil &nd plsnt moisture. On the other hend, high day temperat-

ires and low night temperatures can cause extensive damage to

-

maturing wheat and barley especially at the beginning of summer,

—_—

Moreover, the extreme diurnal variations in temperature
during the pﬂllnﬁing phese in the Beber and Arad gardens can
cause serious loss in the quantity and quality of tree fruits
and especlally tobacco which is regarded as a very sensitive
plant. Sometimes frosts cause loss of young trees psrticularly
in Marchs Nevertheless, some fruit trees such as the date palms
are well sdapted to low temperaturess

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

monthss Olives; almonds and tobacco are exceedingly vulnersble
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to frost even if they last for only & short period and are local~
ised to hollow and shellow depressions, Sb far, there are no
figures availsble to show the frequency of frosts on the Jebel,
although they occur throughout the region. The highest incidence
of frosts according to farmers falls in January, although frosts
have been recorded as lzte as May in the Jebel. In'speciric
aress of Garian such as in Wadi el Nakhle, Slahst, Wadl el Arban
and the oases of both Rabts, frosts sre less frequent thsn
the high lands,
INDEX_OF ARIDITY

‘Rainfall figures alone are not an adequate guide to the arid-
ity of an area, particularly one of marginal dryland agriculture.
It is essential to correlate rainfall with other climatic date§7:
In Tripolitania, this must be limited to temperature since data
on evaporation dew etc., 15 absents Of the formula 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 precipitstion 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

(14)
into three groupss:-

Over 20 « Exrie, 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 claaéific:tati,on. since
Iit has 12:7. The index of 10 is approximately the boundary
between steppe and desert,

Yearly indices of aridity are hovwever misleading because of
the marked seasonal nature of the rainfall, Monthly indices can
easily be worked out from the formula*%ggb, where P = monthly
reinfell in miliimetres and t = monthly temperature in degrees
centigrade, x |
o 'yo_!aj_,;eg;;eé of aridity for Garien Station.

Sept; Let, Now, 'Dé“;.f i@_‘}‘ Eeb, NMap. dpp, Hay June July Aug.
k6 9,9 19,2 31,9 5152 33,0 24,8 8.0 5,7 0.6 0.2 0,3

ALl the six ﬁl@nﬁhe_ April to September heve an index below 8
andnﬁuney July and August é?e beléﬁ %, 'iberé is likely to be
wadi flow in eny of the months from O¢tober to March.

Tripoli | 26,8 | Castel Benito 20,9
Cagtel Verdi : 22,8 ‘ Azizia | , 1l 3
Zuara Marina 15.9 Bir el Ghen 7.8
Zaira 19,2 |

Homs 1742

Z3iten Marina 15,8

misurata - 7.4 ,

Sirte - . . . 11,5
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Jiedo 17,3 Mizda 3.6
Yefren 20,9 Beni Ulid 345
Gargan . 25,6

- It is 6lear from the winter indices of Tripolitania that
- sultivation must be restricted to the winter months unless the
afles ﬁs‘igrigat@d when»&n any cese évaporation rates might be
£00 hggh fér effiéténcy@ - The wintep 1ndez'éf eridity a® Garien
is asgqrwhighAis.égeé§1y in @he égéf&c ¢lass, = The value of the
winter index is #natfig méy'be compered with general index
eurv§e~fnroﬁghbutfthe‘world, | Thus, the index curve for 10
‘geema tc define the zones of érylandlcéreal cultivation whilst
the boundary fop oilve ecultivetion falls between 10 and 15, The
general boundary for dryland egricviture is about 20, It is
&1eéﬁ}ﬁhat guring ﬁh@ winter months Garien ie suitsble for
aﬁyiaﬁ@ agriculture gartieulaﬁly of the olive and cereals,
Gﬂvénvthé high summer ari@ity, the crops must always be the
hapdier specimens adapted to Mediterranean droughts.
1 As a whole the §ﬁﬁthawee£ winds tend to be of greater frequ~
endy in spring th&a';ﬁ wintep and tend also to be of greater
velocity. Throughout the summer, north-west winds are dominant
aiﬁhpﬁgh*they a?a'lgsé ﬁtréng‘inAapringi In autumn agein; the

northawesterites aﬁelimportant. goutherly winds ere prominent
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in autumn when they sre 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 Arabice) is a menifestation of the variability of
climatic conditions in the Jebel. It forms a hot dry current
Qf-Tropical air moving from the south and south-west to the north
seross the Jebel. Normally, it moves north over the east side
of g depression over the Mediterraneasn or north-west Africa;:<15)
During the spring months the Ghibli is mssociated with low
‘pressure systems from the Atlantic which are moving more or less
parallel to the North African cosst. In late spring and summer
it is believed likely that Ghibli are the result of cyclonic
conditicns which have developed over the western Sazhara. However
the size of the area affected depends largely on the symoptic
situation which is modified by the local factors of relief, aspect
and position, but whether a deep depression in the northern parts
of the MHediterranean or a minor one over Tunisia, Algerla and
Morocco, almost the whole of this zone comes entirely under its
Ainfluences |

The Ghibli is responsible for a shsrp reduction in atmos~
pheriec humidity with a rapid increase in temperature. It may
raise temperatures to a meximum of 5o°c snd reduce relstive humid-
ity to 0-10%. Its dryness causes an increased transpiration from

plants and immediate evaporstion from the soil. Moreover, the
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Ghibll 2lso leads to the diffusion of the eye disease Trachoma
which 1s 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 sccompanied by send which disturbs the vegetation cover.
They csuse alsc misuse of the soil for example by grubbing of
plants for fuel or by overgrazings The effects of this mis-
menagement of the soil can be seen in the more cultivated aresas
of the Jebel.

~ On the other hand, the Ghibli is essentlal 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
hervest may be reduceds It is most frequent in the esrly and
late summer (periods of critical rainfall) and may arrive in
November and esrly spring. The durstion of the Ghibli is normally
no longer than three days but it may blow up to five end rare cases
to eleven days. During the Ghibli, outside activity is impossible
and all agricultural work stops until the wind ceasses. Both
Berber and Arab gardens are endangered by the bad effects of this
wind which sometimes cause the desth of plants especislly tobacco
and vegetables. In general, the Ghibli is modified in the Jebel
by local verlstions in relief and exposure.

The region is generally cloudless because of the effect of the
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arld air descending from the Sahara desert. Garian meteorolog-
icgl Station reveals that there is some cloud from November to
~ April, while from June to September the sky is almost cloudless.

Unfortunately, there is no available data shawing the mean total
| amount. In winter time fog may be noted some mornings, when
conditions are calm in the lower air layer above the ground
surface, but it lifts when the sun rises to the sky.
JISIBILITY cén be described as excellent in the Jebel because the
average humidity is low snd temperature is high. The Ghibli
wind sometimes spoils visibilitj as it produces fine dust and
ssnd material which meke the visibility difficult.
PRINCIPAL EFFECTS OF CLIMATE ON LIFE AND LANDFORIMS.

One of the most significant climatic problems is that
during the six months of summer aridity the amount of moisture
in the soil is negligible, This means that dry land agriculture
muée be restricted tolerops 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 varisble 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
sgriculture. The same faectors also tend to encourage nomadism
and pastoralise which aim to counteract the unreliable climate
by mobility.
Rainfall also profoundly influences landforms prinecipally
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through the agencies of fluvial erosion. Sheet, erosion,
rilling and gully are characteristlic whilst the wadi spate tears
from the land its soil meterial 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 and dams, which together with the small excavations
around the feet of trees also serve to direct to the crops its
aqueous life blood.
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CHAPTER III
RELIEF
The Jebel and the Jefara are the two important morphologi-

¢al units of Northern Tripolitania. In the Cretaceous, Northern
Tripolitania was dominated by one huge dome-shaped anticline
that stretched from Tabarka to Homs znd from the coast to the
Hamads el Hamra.(l)
faﬁlted in the post=Cretaceous, the line of faulting lying about
. 35 kilometres north of the present Jebel scarp. The downfaulted

The northern limb of the anticline was down-

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
rotreat south of the Jebel scarp, which abruptly terminates the
Jebel plateau.

Dipparini ‘®tates that the axis of the snticline lay north-
west -~ southeast between Tabarka and Garlan - Azizia in Tripoli-
tania. The remaining sections of this zone are today visible
in the higher elevatioﬁ of Garien compared with the Jebel Nefusa
and Tarhuns. Outerops of volcanic rocks in the Garian zone
give.tne areas distinctive features. It masy thus be differen-
tigted 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.1l% )

1. The main escarpment « the Bu Gheilan escarpment. This is a
steep c¢liff-like scarp slope that rises from the Jefara at 250

metres to over 460 metres.
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2. A gently sloping plateau zone lying south of the scarp. This

is the «" Guasem plateau.

.3; A secohdary searp &t Ain Tobi. This scarp is erosional in

origin being related te the outerop &f hard siliceous limestones.

It rises from the " Guasem plateau at 600 metres to a second

 p1ateau with an elevation of about 750-800 metres.

4. She second plateau. This is the Asabaa ‘plateau and it slopes

A.

gently southward from a maximum elevation of 847 megres at the
main watershed.

5. From the main watershed, the lend slopes gently southward to
the Ghibla and Nizda.

_ In eddition, there 1s a general east-west slope assoclated
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.

Four distinct plateaux may be recognised in the Jebel Garien.
These correspond to the main surfaces (see fig. 16 ).
The Guagsem platesu is roughly triangular

in shape with its apex in northwestern Garian and widening east-
wards. It is defined by the two main searp formations. The
plateau varies in level between 250-500 metres. The eastern
section is flat to undulating snd is well suited to agricultural
acﬁivities. ~ 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 wadl valleys are very
wide and well-developed. |
23 2n§_21gzinga_nla£§ag‘occupies the central zohe of Garian being
narrow,and.defined by the watershed platesux of Orban and Asabaa
ahd tbé Ain Tobi scarp. Elevation varies between 500 and 750
metres above sea-level. The westérn section is generally flat
or gently undulating but east of the Wadl Garn it is deeply |
dissected and broken by numerous wadis. The extreme west, however,
is.steepgf'and more influenced by fluviagl erosion. To the south,
there are extensive level zones broken by the steep slopes of the
deeply incised but broad wedis. |
| eal 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
narrawiy.defined between the steep wadis but to the south the
land slopes gently towards the Ghibla. Here, most of the Asabaa
tribes are concentrated. The central part of the plateau is
transitional being largely effected by the upper tributaries of
the Soffeggén. The southwest is more broken assoclated with the
watershed bétweén Garian and Mizda.

4. Orbsn platesy lies to the eastern part of the Jebel. It is
extensive belng situated between the Tigrinna plateau and the
eastern confine of Tarhuna. It is about 43 kilometres long and
38 kilometres broad. The genersl level of the platesu is about
750 metres long and i1s thus related to the Asabaa plateau. It
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may be differentliated from the latter by the fact that the

Asgbaa platesu is much rore broken. The northern part of the
Orban plateau is formed by regular rounded festures with,
however,.much rore broken area with sharper lendforms on the
eastern extwpemities. The plateau contains many major summits
such as the Ras Zaguana, Ras Scisgbet, snd the Ras Um er Naag.

In the south, the major summits are the Ras el Brega, Ras Msula,
Ras el Botros etce These are associated with the steeper sloping
end more vigorous mountain forms of the watershed zomne. The
full scale of slope associated with an arid mountain region are
to be observed in this and the Asabsa plateaux.

Wadig (see fig. 17).

The hydrographic pattern of the Jebel Garian falls into
two major regionss wadis draining to the Jefara in the north, and
wedis draining to the Soffeggen in the south. The water divide
lies at about 900 metres in southern Garian. However, the zone
of north-flowing drainsge 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 msrked in the figrinna
platean.

The western wadis are generally much less mature. They are
steeply sloped between incised beds end gorges falling from 750
netres %o less than 250 metres over distances of less than 30
kxilometres. The erosive power of these wadis is extremely strong.

The wgdi systems of the east and centrsl 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
are characterized by their deep incision between steeply sided
chennels and the rough and often bare floors. In the upper
basins, run~off leads to vertical corrasion and the cutting back
of the fioor 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 sinee erosion is more advanced.
The wadi courses are gently sloped and are normally very wide.
In this, lateral corrasion is of grester importance but extensive
_glluvial deposits arve found. Fig.18,19shows the selected wadi
profiles and trensverses of the Jebel. |

The best method of examining the development of erosion in
6hese wadis is to examine the more important talwégé, bearing in
mind that the main object is to assess the relative influence
;of relief on agricultursl activity.

The main wadis and Sheir tributaries are shown in fig. 17 .
They arei= |
1, Wadi el Hemmanm.
2. Wadi el Hesi  Wadi haszghiuen.
3. Wadi Bir el Usar |

%. Wadl Gheddaf ¢l Pam, Wadis el Guer, Sceget el Hmsn, el Hiafa,
el Gseba and el ﬁaggria

5. Wadi Gan. Wadis 5idi Khalifa, Sighin, el Guasem, MNtalls,
Lemzua, Marghnis, es-Sclabst es Soda.

6. Wadi Zaret. Wadis lidsca, Crema, Bibuck.
7. Wadl Slulu |

8. Wadi es~Scialia, Wadl Uasada

9. Wadi el Arbza. Wadi Zaggut
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10. Wadi esh Shehia. Wadl Sheagbat el Oseg. Wadi el Rummsn
11, Wadi Bu Sheba
12. Wadi Benl Yekhlif
13. Wadi Gheltet littan
4. Wadi Bu esha
15. Wadi Bu Ghellan.
1. Wadi el Hammam. This wadl rises on the slopes of the Glsb
el Hegers and first flows to the northeast but turns to the
northwest to join the Wadi el Uaar. The wadi which is 43
kilometres long, ﬂrains an extensive area. Its watershed with
the Wadi Usar is partieularly 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 inclsed 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. Ugdl Hegi. The Wadi Hesi drains the Ras Hmsn and the Ras
‘Daccara. From here, it £1dws north for I kilometres whence it
curves first to the west and then the northwest to join the Wadi
Bir el Uaar. The wadi is 17} kilometres long and fslls with an
everage slope of 22 metresiigg;metre. The upper course is
similar to that of the Haomman but the c¢ycle of erosion 1s 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
Mazhiuen which joins the wadi from the east.
3. Wadi Bir el Usar. 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 plaﬁeaux: Orban, Tigrinna and Guasem. It is
deeply gorged in the volcanic effusives of Orban and the Garian,
Tigrinna and,Ain Tobi limestones of the Tigrinng and Guasenm
plateaux. It drains en extensive but narrow zone. The agencies
of fluvial erosion are sharply controlled by the Jafara base
level so that 4n its lower sections the wadl is characterized
by a wide steeply encased floor with numerous smgll immature
feeders whilst the upper course assumes the features of its
lower feeders.
%. 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 él.maar'and is the most western of
the Mejenine feeders and 1s W1 kilometres long. The wadi basin
is fairly narrow with eonsiderablercombetition for rune-off
between the tributaries of 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
liejenine is the most important wadl 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 ares is vast and with & run~off rate of 10% of rainfall
millions of gallons of water are dilscharged from the Jebel each
winter.

The economic value of these wadis is limited. Only the
fldors in the lower courses are suited to shifting cultivation
whilst the floors are téo encased to permit water spreading on
"2 large scale.

5. Hadi Marepmia. This is the most important tributary of the
Wadi Gan-elHira system. It flows northwards from the msin water-
shed being deeply gorged s Lfar as Gasr el Marghnia. It is 29
kilometyres long. Heré, the course widens running to the north-
west vhere 1t eventually joins the Wadi Gan at 394 metres, falling
at a rate of 11 metres per kilometre. The upper course is
encased in the volecsnics whilst the middle course cuts through
the Tigrinna limestones and then the Garian sepies.

6. Wadi Gan. The Wedi 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-

' 1ike valley 1s produced. Down-cutting proceeds rapidly. Iateral

eorrasion in the lower course is manifest in the wide valley
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floor and the extensive alluvial deposits. The intense nature
of winﬁei raiﬁféll megns that run-off is concentrated in the
wadl channels giving rise to shoit but violent flaods. In the
upper courses, runeoff fills the channels since the underlying
formations lead to little infiltration. In the power parts
of the wadl 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
sp:ings along the wadl courses, which means that dry olive
euitivation can take place in the wider sections since there is
sufficient watér for domestic and stock use. There is one small
aﬁﬁempt at water‘conservation in the Gan but the problem of
silting has not yet been overcome.

The major tributaries ares-

g) The Wadi Sighin. This rises from Gshasat and Bu ligad. It
f£alls from 750 metres to 510 metres and is thus typical of the
upper course immature wadis. It 1s 12 kilometres long. Slope
is very steep being 27 metres per kilometre. There 1s one
perennial spring but since there is no agricultural land availa-

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

nonads. Wadirel‘Guasem'?

'bgygﬁféfEﬁpoﬁ%éﬁivféiﬁu§ary drains the slopes of the Bu
Gheilan, flowing northwestﬁto join the Gan. It is 17 kilometres
long snd flows across the Guaser pdatesu cutting deeply into the
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limestones. However, it is a lower ecourse 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 Qeen covered with aeolian loess and alluvial depositions.
The wadi forms the base of the most fertile ares in Garian.

¢) Wadi Lemzus., This is similar to the Guasem. 8lope is
steeper ~ 19 metres per kilometye 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 wadls in the western
drainage system. 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
18k metres. It is 39 kilometres long but falls at only 7 metres
per kilometre. Fig. 19B ghows that the wadi corresponds to the
t¥pical Jebel pattern with a narrow and deep upper course and a
very wide lower course. The basin is vast spreading over most
of western Gsrisn snd eastern fdkla with, however, gently sloped
western tributaries and deeply incised bmmature eastern tribu-
taries. Erosion is more advanced to the Asabsa bank indicating
that the wadl captured south-flowing streams in the early
Pieistocene. The wadi gives extengive stretches of agricultural
land and there asre two mgjor springs at Taghnit snd en-Nagher.

There are three important tributaries:~ '
a) Wadi Misca. - This rises from the spring of Ain NMisca
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flowing from 757 metres to 373 metres where it joins the Zaret.
It falls at a rate of 38 metres per kilomsetre and is typical of
‘the eastern tributaries. It ig importent because of the alluvial
deposits in its lower course wh;ch together with the springs
form the basis for arboriculture.

b) Crema. The Wedl 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 Wb
metres per kilometre. There sre again springs in the wadl bed
which form the base of sgricultural sctivity.

¢) Wedl Bibuck. This is the largest tributary draining Sidi
Yohammed FRekuma on the Tigrimma plateau. It falls at a slope of
13 metres per kilometre. Figd9Bshows that the wadi course 1s
steeply sloped in 1ts 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 Assbaa highland.' This is clearly marked
on the map as a depression between the higher zones of Bu Grara
and Khashn el Uaar. The wadi bagin itself extends to the north,
east and south. There is éne small spring in the wadi at Ain
el Deccara whilst the alluvial deposits provide soil material for
shifting cultivation and limited irrigeted arboriculture. |
8. Wadi Slnlu. This wadi rises in the Asabaa plateau draining
the slopes of the Ras Nezzl and the Khashm el Uaar. Over its
length of 17 kilometres 1t slopes at a rate of 35 metres per
kilometre. A permanent spring at Ain Hasnun “forms: Lo
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its main resource.

9. Wadi Usgadg. Wadi Ussade dra;ps the Un el Maaruf at the foot
of the Jebel, and flows from 350 metrec above sea-level to 200
metre§;over 10 kilometres. It 1s a short wadi but it is typical
of those along the Jefara-Jebel front. It 1s deeply incised
in the Pleistocene loeés. The loess is subjected to intense
gullying and sheet erosion and the éroded materials are trans-
ported‘to build up the alluvium of the Gattis plain.

10. Hagi_g;_gipgg.» It f£alls from the Tigrinna platesu running
to the northwest with its western feeders erodihg the limestones
of the Asabaa plateau and 1s 30 kilometres long. The wadi
.rises et 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 advanéed in the cycle of erosion. On its
eastern side, numerous small and immature feeders join the wadl.
There are several springs in the wadl 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
gettlement 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 Cullan and
Caf Tuent. It is 74 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 typicaily immg-
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 souree lies on the slopes of the Bu Gannish
and Caf Taieh from which the wadi flows northwest to Gattis.

The wadi basin is extensive but the confines are abruptly defined
by steep sided watersheds. The wadl is 30 kilometres long with
a slope of 17 metres per kilometre. The upper, middle and
lower courses are typlcal, except that the wadi flows through sn
extensive areg 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.

I1%. Wadi el Mtnan. Draining the western section of the Jebel
scaﬁp,'this wadi is very short and steep. It 1s typical of the
run«off gullies that have developed into wadis along the Jebel
front. These gullies through processes of normal regressive

erosion nave 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 Mtnsn draining the
Bu Gheilan area.

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

The foregoing examination of wadls shows that the talwegs
are often closely similar. This is because of the evolution.
After the destruction of the Jebel through the downefaulting of
the northern limb, the hydregraphlc 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. Eventuslly, the rills expanded and run-off
concentrated in thé larger gullies. By the 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 formed by a series of
tiers renged along the wadl profile, so that there sre s serles
of minor base levels. These are attacked by run-off and are
gradually forced higher up the profile. Downstream, lateral
corrasion beecomes important as the base level is established in
the wadi so that run-off attacks the wadl sides and so widens
the course. Also, wést quantities of éedimént 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 snd captured the
heédWaters of the south-flowing talwégs pushing the watershed
further to the south. This process is still active along the
watershéd, and accounts for the many changes in the directions
of the wadis.

Vast Quanﬁitiés of geolian loess were deposited during the
Pleié%oéene. This covered and buried the ancient pattern over
largé areas. Hence, the wadis are often encased between terraces
composed of sahd and alluvial deposits. These areas are of
(4)

The fluﬁiéi erosion and the deposition of the aeclisn loess
vhavé given to the landscape distinctive features. It 1s best
to e#amine the mountain forms by reference to examples of various
types of landform'béfore considering in more detail the cycle of
erosion. | ' |
Yountain formg.
| The following examples have been chosen to 1llustrate the
nature of the mountain forms:-(g)

1. Ras Bu Gattas
2. Ras el Wadi
3. Bu Glidra end Grarat ed Daba
%, Henshir Gazmat
5. Kheshm el Uszar
6. Ras Nezzi
7. Caf Culaia
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8. Ras el Tuent
9. Bu Gannush
10. Taf Tecut
. 11. Bu Gheilan
1. Bag Bu Gattas. -ihe Ras Bu Gattas forms the watershed between
the Wadi Misca and the Wadi Crema. It extends over an area of
6 square kilometres end its highest point is 821 metres above
searlevel. Formed of limestones and sandstones, it has been
severely disseeted by the feeders of the Wadi Misca which, with
the Crema, has isdlated this summit from the Bu Glidra and the
Ras el Wedi. . SRR
2. Rag el Wadl. This lies to the noyth-east of the Ras Bu
Gattas and to the east of el Glidra.. Its sﬁmmit reacheé 8%
metres. Slope‘is gentle except to the south-west where it has
been extensively ravined. . |
3. Bu Glidrs and Grapat ed Dabs. These two areas lie between
the Wadis Bibuck and Crema. The Bu Glidra reaches 831 metres
. and the Grarat 84l metres. They show again a northern section
of more mature slope compared with the western and southern
dissected and gullied zones where the slppes are cliff-like.
Further, the action of the wadis has led to the formation of a
number of isolated hills. '
Y%, Helshiy 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.
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5. Khagham el Ugar lies in the watershed iegion between the Wadis
Slulu, Bibuck and el Fghel. 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. Rag Nezzi. Situated between the Wadis Slulu and Arbaa, it
reaches 705 metres. The Ras Negzi has been influenced by active
fluvial erosion particularly on lts northern and southwestern
‘faces. The downcutting ls leading to the retreat of the slope
and the formation of monmadnockal landforms.

7. Caf el Culaia. Of the many mduntainous zones between the
Wadis Arbaa and Rummam, the most important is the Caf el Culaia,
which reaches an elevation of 666 metres sbove 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 Tuept lies between the Wadl Bu Sheba and the Wadi Rum-
mam., It is an ksolated feature associated with an intrusion
of phonolite. It is similar to Caf el Culaia except that the
mountain is more dome=shaped.

9. Qg_gaggggn is situsted near Garism town and is typical of the
mountains developed on the Carian limestone. Its southern face
has been deeply dissected and the inter-wadi slopes are denuded
and bare. ZThe northern face is more gentiy sloped with a large

scecumulation of scree at the foot:. (Plate 3).
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10. Cég'Tgcug. The Caf Tecut lies on the extreme western edge
of the Guasem platesu. Its summit lies at 724 metres above
sea~level. It conforms to the typical volcanic pattern but is

tnique in the Guasem zone where voleanic rocks are found only

rarely.(u) (Plate 4).

11, By Gheilgn. The Bu Gheilen is the first escarpment plateau.

Its sltitude varies between 323 metres and 612 metres and slopes
are often steep. The active erosion along the Jebel scarp

means thst wadis responding to the Jefara base level are deeply

dincised and fluvial erosion is active. Indeed, this zone is

Similar to the watershed area and wadi and mountain slopes
¢hrrespond in steepness to the scarp face itself. (Plate 5).
The BuAGheilan is sharply defined by the scarp. Below By Ghellen
is found the pledmont zone of the Jebel where sediment and
alldvium 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'fmﬁfuring during the Creta-

~ ceous. The erosion was thus initisted on an asnticlimal surface,

but sltered by fracturing and down-faulting. The activity of

.ﬁhe'erosion agencies are found in the appearance of the wadis,

rocky hills, denuded slopes, slope retreat and gullying. Both
wind and water actionh have been active in the evolution of the

present landscape. L&pparini(é) 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-grid regions, water has been the most
important 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
narrov wadi channels so that the intemsity of erosion slong the
wadis is great. Further, infiltrated water often reappears
in the wadl courses augmenting the power of vrosion. The
detyitus is transported downstream and is either lodged in the
wadl course or deposited in the slluvial fans and deltaic
formations of the Jefara and Gattis. Jebel wadis, except for
the Mejenine, deposit their alluvium in the Jafara where they
discharge.

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

Back-wearing snd slobe retreat are important features
particularly along the watershed. -Here the slopes are worn back
rather than worn down. Under the influence of continual
#eathering the slppes, which often have been stripped of the soil
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 snd smaller dimensions,
isolsted spurs and ridges. Secondly, it results in the
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replacement of mountains by plainsg left progressively st the
base of the retreating slopes. These plains are formed by
bed=rock and are by.no meamns level, though notably smedth. They
tend to slope strongly to the remnant mountains. aDNN

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

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

Gullying is a2 common feature on all slopes. Gullies are
particularly dengerous on the soll mantle where they are the
principal agenckes of soil eresion. (Plate 6).

Thus, we may conclude that the Jebel Garian is fairly
typical of semi-arid mountain area. Its -uhdqueness 1s,
however, shown in the evolution of the lsndforms and the extensive
areas of basalt and phonolite. The forees of eresion that have
led to the emergence of the present landforms are’still active
in the Jebel. - The three 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 Tripolitanisn Jefara which is the
richest region in the country. This is due to the geological
formation of both the Jefara Plain snd the Uarian Lountain. The
former is composed of Tertiary and Quaternary sediments which dip
gently northwards, most of them being continental deposits of
aeolian sands, alluvium, gravels, conglomerates and crusts.

Lying beneath the marine depésits of the Miocene asge 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 1s the most important part of
the Jefara since the Jebel Wadis: Wadi Mejenin, Wadi Hera, 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. 26 ).
- The Wadi Lejenin has a catchment area in the Jebel of 650 sqg.

kilometres which receive an average rainfall of 300 mms. The

annual 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 Mejenin has the
largest discharge of any of the Wadis flowing from the Jebel.(a)

The water flowing in the Mejenin from the Jebel is composed
abproximately of 2 floods of 6 million m3 lasting 3 days; 1 flood
of % million m3 lasting 48 hours, snd 1 flood of 2 million m3
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lasting 2% hours. Dr. Msgazzini: has listed the recent rainfalls
which have resulted in floods in the emnvirons of Tripoli as follows:

Locality Dec. 1938 Dec. 1945 26-29 ?r .26=29 Dec.12-16
1955 1§§é
Garian 81 ems. (10 days) 100 mms.(6d) hl mms. 90 mms. 33

Tarhuna 90 mms.(7 days) 60 mms.(8d) 55 mms. 93 mms. 30 mms.

4s regards the Jefara, most of the underground water and run-
off of the Jebel accumulates in the structures mentioned above.

- The Jebel Garian, fundamentally, is composed of Secondary
gediments: TriassiQi Jurassic and Crelaceous. They dip greatly
northwards and genély southwards, most of them being continerital
deposits of limestone and sandstone. The depth of 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 meﬁres 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
consequence, the water-table exists too far from the surfaces of
‘the Jebel Plateaux, and the foot of the se¢arp is the only zone
wvhich contains major springs. Moreover, underground water exists
at the bot@em of the wadis, where the water=tsble 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.
PRINGS

The major springs which exist in the Jebel are located at
the fqot of the Jebel such as Rabta al Garbia and Rabta al Shargia,
6r are sited at the bottom of the minor wadls, as for instance,
Ain Turk, Ain Mgar, Ain Tobi, Ain Keimuna and Ain Sdendu. rigure22
shows'their distribution.
1. Ain Turk is situated in the Wadi Tegassat to the West of
Garian. The capacity of this spring is 120-150 m3/hr. and is
utilized only for domestie purposes by the urban people of the
Garian and Tegassat villages: (Plate 7).
2. Ain Magimuna lies to the north-east of Garian about one
kilometre and a half at the foot of the scarp. This spring is
exploited only by the eastern section of the town. In other
words the capacity of the spring is lows it varies between 10-15
m3/hr.
3. 4in Tobi is situated to the east of Garian in the Wadi Tobi
(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 Mudirlyat
al Guasem. The capacity of this spring is somewhat limited and is
20«25 m3/hr. Therefore the exploitation of this spring is mede
in eonjunction 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 ligar
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(tributary of Wadi Arbaa), This spring is utilized only for
the domestic requirements of Tigrimna village and the ex-Italian
farms. It has a capacity of 150-200 m3/hr. which is considered
the highest of sll the Jebel sbrings. Its water is distributed
through certain pipes in order to fulfil the requirements of the
village and the Berber tribes.

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

6. Ain Rabta al 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 both 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 snd tomatoes, but it is
'suitabln for date-palms.

7. Ain Rabta @l Shargia is less importaht than the previous
spring, since its water capacity is limited, being estimated at
160-150 m3/hr. The Arabised Berber ¢ultivators who are settling
in theése ocases explolt its water for both irrigation 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 irrigating the minor terraces of the wadl.
9. Ain Dannﬁh is located in the Wadl 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 éther numerous springs existing in
Asgbaa as for instence Ain Misca (in Wadi Misca), Crema (in Wadi
Creama) and Ain Hasnun etc.. Ain Bu Gheilan is very important
for the loeal tribes of al Guasem and it is utilized by the
Police Station at Bu Gheilan (Plate 8 ). In Al Orban 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 religbi-
lity of run-off and precipitatiom. Their capacity is high
during the winter, medium in autumn and poor throughout the
summer. No reservoirs have been bullt to maintain or ilncrease the
water=-springs. Therefore there is 2 decline in the amount owing to
.ﬁhe full éonsumption'bj the inhabitants. The responsible
authorities in the Tripolitanian Administration are going to
repair and improve the maximum capacity of the springs.

The wells of the Jebel ére 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 eertaln seasons, unless they
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tap the zone of permsnent 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 1ifting 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. | |

Iocglity Dép;, in m. - Water in m.

BIR EL UAAR 10.50 1.50
" Gau 6, 1.30
W Zenatuil 20, 2.20
" Hammgm 8:50 1.50
? Kmashat D 2,30

" Yazaghib 4, 2.

" Crems 3450 L.

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

The main exploitation of these wells differs from place to
dplace. In both Slahat and Kmgshat, the sedentary people
-utiiize water mainly for irrigation. The remaining wells serve
the domestic requirements of the people and the needs of live-
stock. waever, 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,
especlally during the summer months when there is great méovement
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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 peremnial. The Tripolitanian Department of
Agriculture plans to repair those wells in the near future,
having slready repaired 28 wells in the period between 1958-60.
Well reparation 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 years
of drought.

CIST

Cisterns are the most important resource  for the domestic
requirements of both the semi-nomadic and sedentary peoples of
the region. They are formed oﬁ a large scale throughout the
whole of the Jebel with special concentration in the ex-Italian
forms and Asabsa 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. Thig water is collected by means of small earth or
stone walls snd 1s run into sedimentation pits and on to an
underground cistern.(g) The large ¢isterns are mainly Roman
and are lined with stone masonry, and arched with stone above
in tunnel-=like shape, many yards long and sometimes four yards
wide. The depth is 8 to 10 feet snd sometimes more. The Jebel
Berber cisterns used today are not as large as the ancient

Romsn 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
ia used to make the walls waterproof. ILittle evaporation occurs
and the water remains clear and cool. The A.T,I. (Azienda
Tobapbhiitaliani) built a cistern for each ex=Italian farm house
which e¢an provide water for the family. The water is collected
from the rein 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 flowers. The total number
'built'by the Italian Agency is 352. Moreoveré there are several
large ¢isterns in Tigrinna for the houses of the givil servants.

There are a tremendous number of ancient Roman clsterns
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 old 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 1f one inch of
rainfall is eollected as run~off from two hectares of lsnd, it
is sufficient to fill a cistern containing one hundred thousand
gallons (500 cubic metres).

As a result of the advantages of cisterns for the Jebel
people, the Agrieultural Department reconstructed from 1958-60
one hundfed gnd twelve cisterns. Their distribution is as

followss~
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MUDIRIYAT NUNMBER OF REPAIRED CISTERNS
Beni Dsaud 25
Beni Nger . 15
Beni Khalifs 16
Al Guesem : ‘ 37
Al Asgbaa ' 11
Al Orban : 11 \
o 115 Total

The cistern, therefore, has great value in extending lsnd
development and encouraging the settlement of semlenomads. The
cistern can provide water for most of the year for both man and
animals.

Although cisterns have many édvantages they have a number
of serious disadvantages, some of which are mentioned below.
() In the case of cisterns needing repairs, cleaning, etce,

they have to be emptied and it is not possible in the erratic
climate to anticipate exactly when the rainfall will come to
£111 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 enmsure 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 very 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 resouxces,‘these suggestions should be carried out:-
1. Repairing of springs existing at the foot of the Jebel and
cher'springs which are found in Asabaa and Orban. On the other
hand it is possible ﬁo increase the capacity of the present
pefmanent ones.:. |
2f Wells mast 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.poésible to construct new cisterns and reservoirs on
the‘modérn methods which retain a large amount of water during
the whole year. The ex-Italian Agency has successfully built
more than 350 eisterns. At the same time the government must
carry out its plan 6f repairing the old ones.
%. The water problem is regarded as very serious and its
| solution would held towards solving other problems, such as those
vhich the semi-nomadic people create by their constsnt 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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. . .S0il development is determined usually by eonditions of
tempersture and moisture, so that soil types show a close relation
te climate in their wider distributions. But the detslled
characteristics of soll in lLibya sre due to the underlying bed-
rock,: the drainage conditions snd the minute differences of slopes
Therefore, there is az very c¢lose relationship between the surface
of the land and the soll that develops on it.

The Jebel Garian is formed by a series of arenaceous snd
arglllacéous merls, soft and crystalline limestone, dolomites,
sandstones, silts snd c¢lays, of both Cretaceous and Jurassic age.
Qver egtensive areas these formstions are masked by eonéiderable
deposits of Quaternary age (Pleistocene). | Extensive baséltie
phonolites also occur east of the Garian parsllel: Thus the sub-
soil of the Jebel is derived from these geqlogical variations of
the Jéﬁel'rocks. These solls have been presumably transported,
for thelr materials have been brought to thelr present position
by water or wind. Furthermore, the soil development has tzken
place under the influence of a continental semi-srid climate, with
vide deily and smnual rsnges in temperatures, and restriction of
precipitation to the cooler months. Wind movement 13 highefx? %pril
to June when numerous dust storms cause soll erosion and drift
formstions. 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
Rosemarimus 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 yériepies of soils

_Qpe soilzof the Jebel Garian have resulted primarily from
ppysigal§.and to a.lesgzexiént, from chemical weathering.(l)
;:”ihéy generally ccnform;té the arid steppe types Most of the
cultivated land of the Jebel may be classified as brown Pedoecalic
Regosolss Alluvial soil occurs along the wadis as for exsmple
Wadi el Guasem and the bottom lands of the Jebel (Gattis).
Lithpéols soils are found‘at the foot of the Jebel (Rabtas)s
The sc~called ‘intermediste type'! soils are composed partly of
alluvial and seolien depogits. The primary elements are seolisn
sands from the extreme Ghibla in the south, snd sands of msrine
origing together with weathered materisgl derived from limestones,
sandstones, marls and clays, supplying the secondary elements. .
Because of physical conditions, these soils show a marked tendency
to erosion by wind or water. Both brown regosols and alluvial
soils are extensively exploited by the indigenous people for
agricultural asetivity.
Mot of the Jebel soils are open free-draining friable with
high-rates of percolations The structure is mainly single grain
though sometimes it may result in the presence of some fragile
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granules(a)g There i3 no salinity problem over the Jebel, but
it does exist in Babtas where the farmers. use irrigation from
major springs. ~ Hence, there is the hazard of s salinity problem
developing in time and affecting the crops and vegetables.

' Organic matter 1s very deficient and consequently the nitro=-
gen content and the woter capaeity is poor.‘3)‘ The available
nutrient status shows potassium to be sdequate and phosphorous
low (See Tsble 1). In general the Jebel soils may be classified
into the following seven msln soil types.

This s0il is called loeslly Ard Hamra.

It is described as & fine, grey-brown, sandy soil with little clay
and silts The soil is usually 10 metres thick, low in organic

matter but not so low as in the sendy soils, snd exhibiting some

‘degree‘of cohesion. The grey browun colour is the result of the

presence of alluvial layers of calcium carbonate cccurring at
variable depths. It occupies the vast plateau areas of the

Jebel with the exception of the large wadis. It igs typleslly

‘and extens 1vely developed in the Jebel Garisn and the Jebel
‘Tarhuma.«

‘Ard Ten,  These are characterised by a grester mixture of
“local as opposed to aeolian materials, large quantities of the
‘merly limestone being mixed with the send. It is less red,
*beinglfound in the rocky aress as terrains that have been slightly

diSplacéd or as ¢olluvials. Thus the soil has grester compacte

ness with a higher lime snd clay content.(3) - It is very often
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sballow,'occupying the slopes of the higher elevationc with wocky
sub«soll, but also found in the grester wadls, eg. Wadi Zaret, Wadl
Arbaa, etc., and where other wadis have been inciseds The Erdten"
is very suitable for cultivation end most of the agricultural
sctivities are restricted tc this zone of the very fertile scil.

Yoreover, there is also in the Jebel, mainly in Al Guasem,
goll derived from woleanlc parent rocks. This variety of coil
is also called ten but there is sn important difference as this
ig harder and less easily ercded.

X% is diffloult to distinguish between sgoil and subsoll in the
Jebels The Quaternary is often thick and the indigenous people
in~their'cu1tiVation recoghlse no difference between them. The
netural rocky sub-soil is found at a depth which vaeries according
to the thickness of Quaternary and thus varies from s few metres
to over ten.

The depth of the scil varies from a maximum eround the
cultiveted areas to a discontinuous cover over the southern zone
of the Jebel. The depth of sub-soil is deep, the sand is loose,
poreus, permeable, aerated with a low capillarity being easily
worked and enabling root penetration.

"There 1s a great similarity between the Jefara and the Jebel
sollsy as both of them are characterlsed by:-‘%)
1+ An almost complete absence of large roek gralns.
2+ & great preponderance of dominantly sendy sillceous materlals.
" 3Js An sbsence of humus and orgsnic remains,
4o Varisbility of calcium carbonate content from a minimum of

4.8% to 22%,
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- The varistion in proportion between the sand snd clay is

| typical,,and calcareous contents are influenced by the parent bed

rocks

 ‘Ihis soll type has been given this name since it is compoged
partly of alluvisl and partly of seolisn msterial. It is very
similar to the soil found in Southern Tunisia, and Despois(s)
maintgsing that this soil is the nearest 4o loess in Tripoliteniae
| It isy howewer, very difficult to define it precisely as previous
studies often give a different interpretstion, and this has led to
soiie confusion of thoughts

fCotha'(é) glves the most specific descripﬁibn of the Inter-
mediate soil type. It i1s a fine, grey brown sandy soil with a
little e¢lay and limon and 1t 18 occasionelly covered by small dunes
of about one metre in height. It is usually about ten metres
thick, low in orgsnic matter {(but not so impoverished as the sandy
soils) and it has some measure of cohesion, There is not a true
. profiley but there 1s a hint of stratificstions The grey to grey-
brown colour is due %o the presence of alluvial layers of calcium
caTbonate at varying depths. The slightly stretified appearance
of the profile also reflects the nature of the psrent materisl
which is derived from three sources:-
(2),'Breakdown,”in situ¥ of the Quaternary Gefarico series.
(b) Important aeolian material, elther sand from the extreme south.
ornwihdusorted.limon from the alluvlal lends in northern part of
the Jebels -
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€¢) Alluvial meterial of verying particle size from sand to elay

‘which 1s occasionally sprecd out by the wadiss  The precent

‘naterisl has some form of stratification before the pedogenic

(7
Most of these spils sve fourd to the north snd the esst of
the Gattis plain.

Alluvial soils

The alluvial soil resulted from the depositiocn of materisl,

eourse and fine, eroded from the Jebel hills. The soils so

‘formed may vary in texture from cosrse sand and gravels at the

foot of the Jebel to hesvier goils in the basin asnd depression of
Gattls land, where flooding occurs efter the winters When the

wadis change their course in Gattis from yesr to year, they can

‘give rise to variebies of soil material deposited in particular

locelities. These soils are considered the ﬁost fertile in
Tripolitania owing to their derivation from the ealcareous beds
of the Jebel, The heaviest soils sre found towards the limits

‘of the .flood plain, vwhere the suspension load -of the flow has been
‘deposited, at some distsnce 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 i1s characteristically heavier than other alluvial deposits.
'Its mechanical composition isi-

- Sand 5w 103
8ilt 60%
Clay up to 30%
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Dreinage difficulties can be overcome by lncorporating limon
with the lighter subsoil with whicih it is normally found.

The glluvial soils of the Jebel are used by the Berber and
Areb cultivators for the production of wheat and barley. In
these creas most of the Gattis land is ploughed about snce every
three years, although 2 1little may be ploughed yesrly. Land In
general, ig left fallow after it has been cropped and no clean
summer fallow 15 practised. This sllows the wind to revitslize

the soil deposits of seolisn materials.

These scils can be deseribed ss colluvisl soils and they are
similsr to the alluvial soils. ' They are generszlly develoned in a
serics of long narrow gravel ridges which are distinctive In form
and constitute the southern boundsry of the interior plain of the
Jefars, |

Iithosols

These azonel soils eonsist of fans of stony materiel and
gravéls brought down when the neighbouring wadls are in spate
(flash floods)s In the course of time fuslon of these fan
depceits takes place and this way gives rise to a belt of detritus
1lying st the foot of the Jebel esearpment. Fslling scree from
the heights of the rock fsce makes its contribution to this mater-
iale These solls sre generzlly subject to erosicn by water and
the solls which may develop sre very immature. They are

unsuitsble for sgricultures
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Most of these hills sre so eroded and bare that even soil
material is scarce. The parent materials of limestones, sand-
stones and arenasceous merls and shales give rise to small pockets
of coarse shallow soils on the denuded slopes; even these are
immature ond therefore Azonals Caswell classifies this type of
land as non-arable steep, rough, broken or badly eroded, with
soils coarse in texture and very shallow. Soils of this cate-
gory havé no agricultural Valuea(a)
SOILS IN RELATION TO AGRICULS

0f the soils and soil material deseribed already only types

~oney two, three snd four are exploited for agriculture. The

agricultural significance of these depend on physical charsctere
isticsy organie content;;salt contenf, nutrient status and
chemical availsbility at existing pH valuess ‘

Table 1. Soll

denition
li Guasem 805 High High 1-3 202 208
2, Beni Dand 8.6 Lovw High 0:6 1.0 2.8
3+ Beni Nser 8.7 V.High High 1.1 1.9 3.k
%, Khalifa 8,6 Medium High 0.7 1.2 3.2
5. Al Asgbaa 8.6 V.low MN.High 0.6 1.0 2.9
6. Al Orbsn 1. 9.15 M.,High High 0.7 1e2 13.7

7+ Al Orban 2. 8.6 Medium M,High Ok 0.7 2.0
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Mechandcal snglysig

Loarge gand Fipe sand Silt Clgy Textural

Classification -
1+ Guasem 0 81.2 10,% 8,0 Loamy sand
2+ Beni Dand 045 7640 111 124 "
3+ Beni Nser : 247 7243 12.5 12.5 "
%, Khalifa I W 79.2 10,3 10.3 "
95« Al Asgbza 0.2 8645 5.1 G2 "
6+ Al Orban 1s 24,5 4247 20,3 1245 "

7¢ Al Grban 2 ' 0.l 89.5 4,2 6.2 "

The results of the mechanical enalysis 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

p:edomihates in all semples whilst both the clay and the silt

content is highest in Ard Ten. By plotting the results of

mechanicel analysis on the triangular diagram the texture of

all the soils was found to be loamy sand. The solls have a weak

erumb structure with some elods whlch 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 a sstisfactory infilﬁration rate whilst

cepillarity would be low.
NUTRIENT STATUS.
Some estimate of the nutrient ststus of soil may be given

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

(b) organic matter content

(c) nitrogen content

(@) available potassium and phosphoruss

() chemical availability |
(a) §gil_§gag§ign The 501l reaction 1s 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
cistern iﬁ cannot be concluded to be typical. - The soils are
thus alkaline but not to a degree where their use in agriculture
is precluded. - ,
(b) 0 Organic Coptent. Stpdies in the Jefara have shown that the
organic content of Libyan soils is low ( 8 ). The dominant
red or yellow colour of the soil 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 erganic matter
content may be expected to be higher in the Jebel where the
Vegetatien’cover is more continuous, though results here
recorded show that it is still low.

The organic matter values have been calculated from the
carbon chntent by the use of s conversion factor (1.72+).(9)
Figures for loss on ignition are also presented. The discrepancy
between these two differént 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 sampleé and it is interesting that with this sample the recovery
‘during mechmnical analysis was only 85.7 per cent indicating a
bigh content of soluble salts.
(¢) Nitrogen Content. . In virgin soils the presence of nitrogen
iS'thefresnlt'pf;the accumulation of humus and 1ts content can
be mgintained by the application of manures or fertiligers or by
the cultivation of nitrogen-fixing lecgumes. 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 Jebsl solls.
(d) Awa

. - . The available
phosphorous content is generally high in the samples. 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¢ Thusy though the total phosphorus: content may
be low, 1t sppears that it is in a form readily available to the
plants, and it 1s probable tha£ the phospberuas_would not be a
limiting factor to plant growth. |

In arid gones 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 diseussion show marked variations, some of the solls being:
very low (eegs samples from Asabza and Beni Daud) whereas others
are by high (Beni Nger). Thls varlation could not be
assoclated with differences in soil type.
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Values for soil reaction are

important in assesging the availability of soil nutrients. 4
éoil with 2 high pH reduces the nutrierts available to the
plant. This is especially the case with phogphorous and trace
elements. Indeed, the low content of nutrients associated
with the high pH values may lead té deficiency diseases in the
Jebel,

(1) WEllimott, S.G.: §Qil§_g£5§ng_§g£3§%* Field Studies in
libya, Vurham 1960, p.30.

(2) Abid, p,31. |

(3) Franchette,:

Sccieta Italiana‘per 1= stadi dellaw':biagv‘
Firenge~Milano, 1914, p.191. '

(4) Abid., pal93.
(5) Despois, J.: L

(6) C.0:T Hahus _ (Compagnie
(7) Eiil,‘ Wes }FATF;v'

(8) Abido, 9@81.

(9) Commonwealth: Seientific. strlal Resesrch Organiss
Canberra, Australla. a1l 22, 1956,
Pe23.

(10) Caswell, A.Bes Lo 28842080100, gnd v ULVeY RO
j KN taral ’esources Di v L.A.T.A.8.
(_Peint IV), Tripoli, 1956, pp.20=30.

(11) Abids, pp.20+30.



. CHAPTER VI
JEGETATION AND AFFORESTATION

Historical geographers are still undecided as to the exact
_néﬁure of prehisﬁoric vegetation in the region of the Jebel
‘Garian. In the fifth century B.«C. Herodotus described in his
"History" the luxurient vegetztion which clothed the slopes of the
Jebel, inhabited at that time by numerous wild animals.(l)'
Existing sources refer to the following species prevalent in the
above region at the dawn of recorded historys-
1, Olea Buropa (0live Tree)
2: Ceratonia Siliqua (Carob Tree)
3, Pigtaces Atlantica.
%4, Pislicacea lentiscus.
5« Zizuphus lotus.
6+ Rhus Oxyacantha.
7+ Tamarisk species.
8+ BRosmgnus Officinalls,
9. Calycotome Intermediare.
10, Thymus Capitatus..
11. Cistrus Salvifolius.
12: Genista Capitellata.
13+ Peripoca Levigata.
4. Lyecium Europeum.
i5. Stipa Tenacissima.
16, Esparto,
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Most of these specles flourish in arid conditions. Certsin
types of plant, however, require more moisture than others, as for
example the Tamasrisk species. Tamarisk, although it has a certal
commerciaivvalue on account of its fuel, oil, resin and tanning
proﬁerties, owes its grestest value to its ability to survive in
‘afid_cbnditions, while at the same time affording shelter from

wind and sun. Pistacea Atlantica(a)

twelve to twenty feet in height with dense foliage. It is found

grows into a hard wood tree

in some of the rockiest places in the Jebel and also in dry Wadls
such as Wadi el Hamman (Plate 9) Historical evidence indicates
that this tree was grown for its oil production qualities. In
addition to its commereial value it was valugble for its shade.
AcaciaﬁTortilis has shown the greatest capacity for generation
among fhe survivihg indigenous trees.

Zizphds Iotus is a tree like plant of small vertical
dimensions but~of extensive length snd breadth. It varies in
size from a small bush to a ground cover of over 20 square metres.
It resémbles,é large green mound on the landscapes

The Zizphus Iotus is important because it indicates zones of
either former arboriculture or potential arboriculture. Both
Lang (3) and Pampannl () 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
prinéiﬁally,in the great wadl vslleys of northern Garian particu-
larly in the Wadi Gan, Wadi Arbaa and Wadi Zaret. In these areas,
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it is very demse. It is also found sparsely in the southern part
of the Jebel.

The Stipa tenacissima 1s a perennial plant with numerous but
bunched rcots.(s) It is generally l-2 metres high with numerous
filioform blades which resemble feather-grass. It flourishes in
the winter, suturm and spring but sheds most of its leaves in the
summers It prefers more humid sites so that it 1s most often
found in wadi bottoms snd on north-facing slopes. (Plate 16).

Its root systems enables it to collect snd hold run-off water
which the tap roots can later absorb. Its blades form the basis
of Esparto collecting but the local population pull the plsnt from
its roots so that it is beginning to disasppesr 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 conmsequence the land of the Jebel
continues to lose the finest natursl cover which can protect the
soil from erosion. If the Tripolitanian Government does not
enact laws to protect this plsnt, there will be a serious decline
in the number of this specles 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
activitys The lend here still maintains its vegetation cover,
but the practices of ssmi-nomadic and nomadic peoples (shifting
cultivation end overgrazing) have affected to a great extent
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vegetztional growth. In addition, people have felled trees for
fuel which has resulted in the destruction of plants in the
{nopntainous regions. This phenomenon, however, commenced very
eaﬁly on in the region, right from the first appearanee of the
Libyen ﬁeoﬁle; and destruction of woodland arees has continued
gradually ever sineeo Moreover the Carthaginiahs and the Romans
cleared large areas of forest in order to utilize the land for
the cultivation of olives,y figsy grepes and cereals. Grazing
Qeslﬁeen an itpbrtant factor in the destruction of natural growth.
| Although'the Romang cieared the forests of the Jebel for asgricult-
ﬁrei pufpeses, they encouraged forestry intmany areas by means of
:seil conéerVationg and by building dams and terraces for fruit
r'treesd As a result certain species of tree, especially those
whose wood could be utilized for construction or for fuel are now
'extinct, such as the Juniper. The Romens did not pursue the
'matter ef forestry with scientifie purpose because men, until
recent times, thought that forests were natural phenomena which
would remain unmaintained, although forest lend is one of the
" ‘main resourees of life (grazing cultivation and construction).
At the beginning of and during the Arsb occupation, both
x.Berbers and Arabs destroyed the vegetstibnal cover by practising
"shifting cultivation snd animal grazing. The Turks attempted to
| etaet‘a fcreet law which would protect the natural forest but this
was not‘sueeeseful owing to verious.factors, mainly land rights

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

| With the Itsllien Occupation began the protection of natural
forest andZVegetation, Several laws were enacted to preserve
the abgve-mentioned trees with some purpose. During the last
twenty years of the Itsliaﬁ occupation this legislation was
effeetiveland little damsge occurred to the naturzl vegetation.
The Italians initiated the afforestation of the Jebel at Bu
Gheilan, presumably with conifers, e.g. Pine. There are many
indieations confirmed by the conservator of forests in 1952 of
.work in this field, yet he only found a few holes which hsd been
used for Piney but there remained nothing of this on the slopes
of the mountains, except at the foot of Bu Gheilan where the
Italiens had established a Police Station in the vicinity of the
Bu Gheilsn Spring. The Italisns, however, had initiated their
programme during the latter part of their occupation (roughly 1938
onward) snd furthermore there was considerable negligence on the
part of the authorities in this matter during the post war period.
In the seme way, during the British Military Occupstion (1943-
1951) nothing was achieved as regards afforestation in the whole
mountain area. Serious efforestation on the other hand was
initiated at Bu Gheilan in 1953 by the Forest Commission, and
since that time every year, severel hectares of land have been

planted with suitable species, namelyz—(é)
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1. Pinus Halepensis (Bot.) Pino d' Aleppo (Italian).
2; Cupressus sumpervirenes (Bot.) exotic to Tripolitania,
indigenous to Cyrenaica. Cipresso (Italisn) Cypress (Eng)
3. Eicalyptus species (Bxotic) Eucalitti (Italian)
%. CGasuarina ¢anning hamiana (Bot.) exotic.
5, Carob trees (Eng.), indigenous, Carrubi (Italian), Ceratania
'Silqua (Bot.) |
6s ~Acaeia Cyanophylls (Bot:) exoti¢.Acacla Australiana (Italian)
7+ Pinus Pinea (Bots) exotic Piné Pinole (Italian).

?3These species serve different purposes, ss for example the
pine" which f£lourishes béét in ‘the Jebel ‘region and has s higher
timber quality because it can thrive in arid conditions, and in
soil of 'a low'moisture contents It isy however, a slow growing
species compared with the remainder, and is composed of inflamm-
sble material znd does not shoot again if damaged or felled.

The Aleppo pine can also be planted in the . caleareous, rocky .
aveas, and i1ts plantation can be successful on slopes which do
not excesd twenty degrees. Thus, all the run-off wster 1is
collected in the canals left by subesoiling and 1s available there
for the young plant, whose roots penetrate into the soil more-
¢asily as a result of its having been broken ups

However, trees Noss 14 25 3y 4 and 7 proved successful in
the Bu Gheilan area, so they con be used without hesitation.
Treés 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 soll etec. Robinia Pseudo acscia (Bot.) is not used
st Bu Gheilan, presumably only 2t the Jebel Garian a long time ago.
It 18 to be recomumended 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 195% and the numbers of the trees which were planted
in.1958 were as follows:-(7) (Fig. 24)

. le Pinus Halepensis 164000
" 2« EBucalyptus species 2,000

3« Acacla Oyanopbylla' 1,500

4. Cupressus cumpervireus 14500

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 aversge is ten trees of different species. DMost 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 plshted and in one farm alone, for exampls, there are
2,000 trees, and there are a different number of each planted

every year. In Beni EKhalifa and Al Guasem, there 1is also
afforestation, such as wind bregkers in every Berber farm,

\(\% '_‘:A«Jti Héa’/
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Generslly speaking the re-afforestation of the Jebel Garian
must be carried out by both the Forestry Department and the farner:
themselves thmoughout the mountain in order to conserve the
structure of the soll; and thereby avoid soil erosion, which is
regerded as a most serious prdblem. Furthermore, overgrazing
and.fhe<cuttingzof.trees and serub vegétation for fuel, leeds to
the'yidespread destruction of the natursl cover. This phenomenon
is apparent in many plsces over the Jebel, particularly in the
§éstern region where there are various barren hills and slopes.

' One must therefore cdnclude that the Provincial Estate in
_Tripolitenia must increase the srea of the plentations by increas-
ing the number of trees, not only et Bu Gheilan, but also some

fforestation should be carried out in each mudiriyat. People
should be encoursged to afforest their own land in the Cabila, and
school children should tend one tree each yesr as a part of the
educationsl syllsbus. This would in the end,; stimulate an
interest in trees, incresse the layman's knowledge of their
importance, and lay the foundations of future forests. In the

same way, a large area of the Jebel should be given to fodder

e
e

trees in all plsntstions. These would mitigate the disastrous -

‘effects of drought on the numbers and condition of livestock.

Reforenceg:

(1) British Administration, Department of Agriculture, Su:Egz of
Land Resources ip Tripolitania, Tripoli, 1945, pp.ltl-42,



(3)

) Pampanni, R' Blantae Tripolitanig, Frenz, 1914, p.33%.
(5) Mair, R., .Lz.e_.@.&__émm_qx_, Parisy 1953, pp. 1‘+9,150-
(6 Lo

(7) Ibid, pp.17-25s
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HISTORICAL BACKGROUND

The inhabitants of Garian have descended from two types of
people; the Berbers and the Arabs. The Berbers who form the
grester part of the population are considered the original
inhabitsnts of the Jebel Garisn. Bthnicslly, they are Hamitie
end descended from the inhabitants of ancient Egypt and North
Afraca,cl) The earliest Berbers were closely related to the long-
headed, brown skinned; dark haired race that had established
18self throughout the Mediterranesn bazsin 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,
vhose origin, though presumably BEuropean, is a problem still to

be solved.
Herodotus in the fifth century B.C: gavews the names and the
positions of the chief Tripolitenian tribes.(Z) The area east

and south of the Gulf of Sidra (Grester Syrtes) was occupied by
the Nasamsnes one of the most powerful Idbyan peorles, and the
south shore of the Gulf by the Psylli. The Ngsamsnes'! western
neighbours were the Macae, whose territory extended as fsr as the
Wadi Caem areas West of the Macae the Jebel was inhabited by the
Gindsmes, the coastal plain by the lotophagin 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 uGaramantes in Fegzan. Later, during the Roman period,
from the third century A.D. onvards, there were new names which
are obviously those of large tribes: Ifuraces, Austurians,
Lenathae.  Herodotus describes the libyen tribes of Tripolitanea
and Gyrenaica as milk-drinking and tlesbbeating, that is to say
nomads (3) S
| Later, during the occupations of the Phoenicians, Romans,
Vandals and Byzantines, the Berbers generally mixed with the |
invaders. They were influenced by newer elements, particulerly
by the Vandals who came from Spain end spread throughout the whole
of North Africge
" ,' The Arab invasions of Libya have had Little racial influence
, cn the inhabitanﬁs of the Jebel Netusa, especially, the western
parts. The foreign influence in the eastern terrains was
1inguistie more than raciasl. The peoples of the Jebel particus
1ar1y in the Jebel Garian have retained thelr physical charact-
1stics, Seeéuée they have not.favqﬁred intermarriage with the
Aﬁébs; Thére ate Several reasons for this,‘ineluding the !act.
that they believe that the social and economic standards of the
Arabs are low as they are elther nomads or semi~nomads. Hence,
the Arabs settled in specifie areas of the Jebel, where grazing
land vas 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.
| Duriné the Turkish rule of Libya, some Turkish soldiers inter-
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married ﬁith»the Berbers of Garisn, and produced a new type of
people known as Kologlis. - The physical characteristics of this
type differed slightly from the Berbers by being round-headed,

but on the whole we can agsuiie that the Turklsh rule has not
greatly influeneed the—ethnie compesition of the population of the

Jebel Garian.

. When ‘the' Italians came to Iibyay thelr. inzluences were .
virtually restricted to the establishment cf demographie settle—
ments, depending on.agricultural production. Therefore, the -
Etalians ralged the number of the population in the Jebel without
having any intermixture. Hence, the local people retained their

-raeial characteristicss

zumaaéagaggzﬁ (See Fig.25).

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

| Arabised Berbers and Italians.

- = The Berberé~are regarded as the originagl inhabitants of the
Jebel.s There are two main eonfederstions of Berbers, the Branes

andlthe.Mégadis;(h) 'They had come from two lecalities, north and

_ south of the Aurss mountains in Algeria. - later, they. spread over.

the whole ¢oastal zone of Iibya, but themajority of them were
*eonéentrated’in Tripolitsnia near the coast. They were nomads,
andering with thelr flocks and herds -over the whole Jefara, and

~used to come up to the mouneaincus aress only for hunting animals

in the forests which existed over the whole of the Jebel Garian

" end the Jebel Nefusas ,q_éa
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At the beginning of the Arsb conquest, they withdrew from the

coastal and Jefara plains to the mountainous areas. They wsre,
howevery converted to Islam, but the Nalut-Y¥efren tribes aedopted
.the Khare3ite heresy whilst the Garian Berbers favoured the
orthodox Sunni doctriness

* The Branes ere eomposed of ten tribal groups which ares
Azdagia, Masmuda, Auribs, Aglss, Cutma, Ssnhagla, Aurigs (Hawera),
Jse?mta,- Haseura and Gulss

Ibe Madghis, on the other hsnd, include only four tribes:
Addasa, Nefusa, Darisa and Beni Iewatas '

- De Agostini(g) considered that the Jebel Garian Berbers
Ebelungvto the Auriga or Hawara which is the main braneh of the
Branes, -

~ Most of the people in the Midiriyat Beni Dand, Beni Nger,

Beni Khalifa snd Al Guasem belong to the Hawara group. The
Zenata (which is regarded as the largest group of the Darisa) and
the Banhagia have played prominent roles in the long struggle
sgainst the Arsbss There are some clements belonging to the
Zenatia still to be found in the Ain Tobl srea, where a great
béftie was fought to the advsntage of the invaders who annexed
the south eastern section of the Mndiriyat Al Guasems The
Sanhaglia, who‘aze noted for the part they played in the wars in
$paia-betwéen'ﬁhe Almohadl and Almeravdi, in Bgypt in the conquest
of the Fatimites, end Tunis in the Zenata rebellion (933=947).

 Of the 15 tribes found in the Midiriyat Al Guasem, % are
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Berberss . All the tribes of the Mudiriyat Beni Dand are Berber
wvith the exception of the Kradna, which is considered to. be
Kologliss. The Beni Nser 1s also composed entipely of Berber:
people who have settled either in the larger Wadis (Dannun, Bu
Ayyad, Al Yaagibikcr over the rocky hill zone wuch as the Kaam,
To 11 tribes in the‘ﬁudiriyat Beni Khalifay there is only one
Arab tribe.. :The Berbers are concentrated along the fertile wadi.

areas, such as Wadl A1 Taffah.

 :¢<5The Arabs are made yp from two basic branches in Tripolitania,
the Beni Hilal and the,Béni Suleim&(6). The former comprises the
Al Atbeg, Beni Riash end Benl Zogla, with two other groups of
mixzed descent, the Al Maekil and the Beni Gushems The Al Maskil
is found in the Jaafra tfibe~ot Al Orban Mudiriyat and is the ouly
Beni Hilal group represented in Garian.

... There are five mein branches-of the Beni Suleim; Beni Auf,.
Beni béﬁbaﬁ, Beni Yebid, Beni Zegb and Beni Helb. The elements
efwthg'Beni Auf gre found in.the.ﬂlad Bre¢d, who occupy the
eastern section of the Mudiriyat Al Orban. The Debbab Beni Jaber
are found enly in the southern parts of the Jebel among the Ulad
8inan end the Al Jiweiflat of Al Asssbga. Most of Asabaa's
'triﬁes bglong‘to this branch of Beni Suleim. | The descendents of
the Beni Zegb are found in the Salahat and Miamin in the southern
part of the Mudiriyat Al Guasem. | | N
Eiﬁ&ﬂihﬂﬁiﬂﬂz The Arsbs are for the most part seml-nomzdic being
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concentrated on the south and eastern sections of the Jebel Garian,
occupying the whole of Al Asgbaa and Al Orben with limited concen-
trations in the four Berber Mudiriysts« In Al Asgbaa, there are
~f18 Arsb tribes with a total population of over 6,606 whilst in Al
- Orbsn there are 5,000 pureArabss Elsewhere Arsb settlement seems
to have been conbrolled by the existence of wells and springs and
) gocd.wintef pasture. In some- areas, they cultivate cereals and
tree crops. (e.g. Wadl Nskhle), whilst elsewhere they have not
- .changed their traditional c&stoms'of practising pastoralism east
- of the Wadi Gan and collecting esparto like the Sadrures, Ben
Yarbua, Baderten and Marwan (four Arab groups, of the Zebbsn tribe)
. In Beni Dand, the Argbs lie in the north-western section of

the lMudiriyat at the foot of the Jebel séarp, whilst the seml~
nemadie Slalma are found along the eastern borders of the Beni
Nser and Beni Khelifaz.

These people have originated from intermasrriage between the
Apabs znd Berbers, and bear the racial characteristics of both.(7)
- They are restricted to the Rabta 4l Garbla and the Rabta 4l Shargis
who oeccupy the ozsis in the nérthern seetién of Asabaa below the
- Jebels Thelr restriction to this area is probably the result of
" the attraction of both Argbs and Berbers to the water supplies in
this essentially transitional zone.

‘Sherif $ribes claim direct descent from the prohhet Mohammed.

They produce genealogical tables, mostly apocryphal, to prove
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their descents Their title in Garian does not prove that they
are really of pure Arsb descent. However, they are found in
Garian 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 Ssgia
Al Hsmra in Southern Morocco, where from the end of the fourteenth
century, the holiest pilgrims seem to have been born. They had
plajed an important role duriﬂg the Middle Ages, as they estab-
lished a new regime in North Africa. The ancestors of the
Marabouts came to lLibya from the end of the fourteenth century
~onwards and spread over the whole of Tripolitania. Some of them
went to the Jebel Garisn and settled permsnently. They inter-
mgrried with the indigenous people, and used to act as rallying
points and mediators smong the hostile tribes. As a conseguence,
they became very popular and respected people in the Jebel. More-
over, they used to teach children the Koran, and to lecture in
Islomic religion for the young people. Later, they established
many religious centres such as Jamsa Al Tughria in Bu Zeyyan vill-
age and another one in Kmashat (A1 Guasen Mudiriyat). Thus the
Marsbouts have played a prominent part in the spiritual and
cultural life of the Garisn Berbers. At present, their influence
1s wesk largely as a result of the spread of modern education
gmong the tribes. However, they are still respected people and
the indigenous inhabltants still believe in thelr 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 Ghebgaa and a small
Lahma in Bu Zeyyan, Labmet Al Tuahrias  In A1 Guasem Madirlyat,
the Marabout tribes ape seven, Kmashat, A1 lmamish, Suadia Ulad
Bu Jaafer, Shemmasy Ulad Bu Slama and Gararat Al Mrah.
The Arab Marabouts are found in Ulad Ben Yaagub tribe in

- Beni Dgnd Mudirilyat snd in Ben Jarboa in A1 Guasems In Al Asabaa,
the Margbouts form the Bsherat tribes They aere represented by

" Jaafrah tribe in the Mudiriyat Al Orban.

(d) K The Kologlis are the descendants of Janissaries
from different provinces of the Ottomen Empire and native Arab

or Berber womén or even Christian women ceptured by the Barbary
pirates. They invsded Iibya during the seventeenth century and
maintained their rule until the early part of the present century.
They are formed in Garian by marrisge of some Turkish Janissaries -
with Berber women. The Kologlis are found in the Jebel in two
tribes, Ulad Mured incthe Mudiriyat Al Guzsem snd Al Cradna in the
Mudiriyat Beni Dands

_ ; Although the Italians first _settled in the Jebel
in 1922, it was not until 1933 that they came in large numbers.

Apart from the garrison and the adrinistrative officers, the
Italiens vere concentrated on the A.T.I. (Azienda Tobacchi
Italioni) settlement at Tigrinna. There was no intermixture of
the races because of the great political, social and religious
differencess The Italians now number 710, gnd are found only on
the Tigrinna estate in the Mudiriyats Beni Dsnd and Beni Kser,
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(£) Jeu: Jews were in Garisn before the first Arab conguest of

Libya in the 7th century. They were regarded as indigenous
people in the Jebel, beczuse they had settled in Garisn since the

days of the Emperor Vespasisn: As g consequence of the Arab
invasion, their number declined snd later increased again in 1391,

when Jewish immigrants came from Spain. Racially, some of the
Garisn Jews are Berbers who have sdopted the Jewish faith and
thus 1t vas very difficult o distinguish between them end Berbers.
However, the Jews of Garisn avolded intermarriage with the Berber
Moslemsy snd so they retalned their own customs and traditions.
They used to live in Tigrinna and thelr occupation was making
instyuments, tools, snd Jewellery in workshops found in some of
the. troglodyte dwellings. They hed a very remarkable name for.
this sort of thing not only in Gariar but also in the whole of
Tripolitania. Thelr total numbers in 1949 were 1,000 peoples
After the Palestine crisis, they left Garian for Israel.

.. - Four censuses have beén conducted in Garian within recent
timess The first was carried out by Ds Agostini in 1917, two were
made by‘the Italien Government in 1931 and 193%, and the most
recent was made by the United Nations in 19%. The two Italien

censuses were made on the bases of the administrative divisions

~ during the Italisn rule of Libya. Garian, for instance, was

ineluding administratively both Kikla and Yefren. Therefore,
the figures of 1931 and 193% gave Garian approximately 73,000
peoples This pumber in fact is regarded as inaccurate. Thus
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these figures may be rejected as having little velidity to this
study.
De Agostini found that the totsl population in Garlan in 1917
was 364600, the distribution between the six Mudiriyats being

éS‘followsé~

Madirivat | Population
Beni Dand | 74200
Beni Nser | 4,950
Beni Khalifa 54250
Al Guasem | 74600
Al Asabaa 79150
Al Orban - 4,150

- Jews B PR ¢
Total | 364600

| .waevef, the accuraey of thisccensus is dubiouss The count
is during the waé.éqd.in a~period of generasl unrest in Tripolitani
.Sééoﬁﬁiy;.thelindigehous population were suspicious of the census,
‘recalling that Turkish counts in Tripolitsnia usually preceded
taxation or conscriptions Moreover, De Agostini seems to bave
had a. propensity tor'round figures indicating rough estimates.
Nevgrtheless, it 1s a useful means of comparing the population at
the beginning of the Italian period with that of the present day.
. The 195% census gives the following figures:- 9’
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Mndi;ixah o Ehnnlaéian Ihngeggg Esnnsn;aza
4 - 1017 1954 nxi_fgxggﬁﬁ Decresse.
Beni Dend 7,200 7,685 $  u85 & 6.3%
Beni Nser 4,950 3,865 - 1,085 = 26i5%
Beni Khalifa 5,250 3,734 - 1,516 - 30.1%
Al Guasem 7,600 6,706 s 895 e 13.4%
Al Asabas - 75150 64912 .23 - 3.5%
Al Orbsh | 4,150 5,232 + 1,082 4 20.2%
Jevs 300 . R . —
Totals 36,600 34,136 = 2468 - 100,08

A coumparlson Between the figures shows a general decline 1in
number of 2,444+ This decline may be attributed to three main
causes, firsﬁ of which were the wars of conquest and rebellion
that lasted between 1911 and 1923 in Tripolitanias The rebellion
in particular was suppressed with great severity. Secondly,
migration was considerable pasrticularly during the early Italien
period snd during the drought years. Moreover, Italians
éxprépriated the indigenous population of much of their sowing

and pasture zones.

- Age structure is particularly important sihce it shows the
effects of population movement oVer'a number of years as well as’
providing an indication of future population movement, It is .
particulsrly important in Tripolitania, where there are no
accurate birth or death rate statisties.

Most under-developed countries are at the primitive stage in
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Tripolitania which i1s summarised below.
1900-1910., Tripolitanie was a backward,province of the Ottoman
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population cycle that i1s that age structure 1s determined by high

‘birth snd death rates. . Most Middle Esstern countries are emerg-
 ing into the second or Yesrly expension" stage with deelining

death rates and high birth ra’ces.u‘a In such ropulations, 1%

15 normal to £ind st least 40F of the population under the age of

1y w1th a vory low percentage over 60 years:old. The older age

' groups often reflect the disorders which have been characteristie
.of these countries over the past 50 years. Another important

feature in Mediterranean states is the difference between the .

ageé structure of rural and urban areas on account of migration.

To this pattern, Libya is no exception. Tripolitania is

.reaching wvhet Bostow termed the “tale-off"™ stage so that the first
effects of falling mortality are being relt in the urban sreas.

30% of Trirolitanla's population is under 15 years of age. The

proportion rising to 40% in the rural sreas but falling to 33%

in Tripolis In Tripoli, however, 21% of the total population
and 22a of the male population 1s aged between 20 and 30 years
compared with 12-15 in the Jebels

'Ape Steuctupe in Gariap  (Fig. 26 shows the population of the
'Jebeljﬁarian; 30% of the populstion is under 15 years of age.

There are significent indentations in the figure in the sge

-26&25, 30=3%, 45-49, and 55-59. = These indentations are typleal

in‘Tripolitania except that Tripoli shows in the 20-30 age groupe

‘TheSeAindentations may be related to the recent history of

{11)
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'empiré duping this time. The Port was struggling vith internal

dissensions in the Balkans andwith-the time of the"young Turks'®
movements Unrest was produced in Tripolitania by, on one hand,
ﬁhe gr6ﬁiﬁg veakness of Turks and on the other by the Government's
attempts to impose increased tax~tion and congscription. As a
result, emigration to Tunisia developed.

1910-1917  The Itallans invaded Tripolitania in 1911 and the
Jebe;‘ﬁadjbeen conquered 2 year laters After 1914, the tribesmen
revolted and drove the Italian to the coast. Anarchy prevailed
in the Jebel.

1920-1925 - During this period, the Italians re-conquered
?ripolitgnia. The tribesmen were classed as "rebels" so that
the Faseist government and Ascari troops showed no merey. At
least 5,000 people from the Jebel died as a result.

1925-1935. In this period, land was confiscated for Italian

cblonisationo The resultant disruption of the local economy
meant that emigrstion grew rapidly.

The age groups 45«49 and55-59 were particularly involved in
the eg:iy-fighting whilst the age group 30«34 was bofn during the
re~conquest. The indentation in the 20-25 age groups is a
reflection of the extensive nature of emigration from the Jebel -
which appesrs o be of a temporary nature since s more normal
balance is found in the 25-30 age group.

Sex Structure -
‘The ratio of males to females shows adverse balance, The

séx.ratio of the Jebel Garian shows an excess of males over

females as follows:-
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, ~ POPULATION OF GARIAN, 1909
Madiriyat - Bpth Sexes Males Fenales

Beni Dsud 7,688 %,078 3,607
Beni Neer 3,865 2,003 - 1,862
Beni Khelifa | 34734 1,876 1,858
A1 Guasen 6,708 3,382 35326
A1 Asabaa 6,912 3,626 3,286
a10rban - 5,232 2,606 - 2,536

- Totals 3%,135 - 17,4661 16,475

iHéWevér,'ﬁhe accuracy of these figures may be called tc questlon.
‘In a primitive gnd Islamic soclety, discussion of the number of
wives or daughters, which a man may have is considered impolite
and thus the actual number vevealed to a census counter is
unlikely to be true. It is probsble that the number of females
is gfeatem than would sppeayr in the census and that the sex ratio
is less adverse towasrds the females than at first sight.

| Thus the average position is something less than 1009 males

pey thousand females. This figure ig gregter amongst the Berber
| settled peoples than the semi-nomadic groupss

A rough measure of the fertility of the Libyan woman is

furnished by the ratio of children under five years of age to
women between 15-10 years old as enumersted in both 1936 and
. 19%: Censuses. This ratio is edleulated at 683 children to
1,000 women &n 1936 snd 672 children to 1,000 women in 1994,
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while the yatio for Tripolitania in 1954 is only 666 children
.to every 1,000 women. These ﬂigures suggest that Iibyan
‘womén ere relatively fertile and consequently they imply a very
high birth rate of sbout 35-40 per thousand population in 1936.
‘The crude birth rate in 195 for Tripolitania is about 39 per
thousqu-ofvpopulation, although less than the rate of 41¥ for
the whole of Libya.(lz) | |
';'Thié fact is associated with the high marriage in Libya as
a whole, because under Islamic law, it is possibie for men to
marry 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 eonsequence of
infertility, age and the unfortunste practice of bridegroom end
bride meeting for the first time on the wedding day without any
- previous friendship between them. Polygemy is not widely
pfactised today, being restricted to the older age groups and
only among the weslthy people in the Jebel. Its percentage does
not exceed %.:5%, whilst the percentage of males who are margied
. to one wife is about 95%. In general polygamy is going to
disappear particulerly among the educated people.
| In the Jebel Gavian marriage costs are very low,
éspecially'among the semi-nomadie people of both Al Asabsa and
. Al Orbsn, but the costs are slightly higher among the settled
~ people of‘Beﬁi Daud, Beni Nser, Beni Khalifa and Al CGuasem.
Only about 4% of the males and 2% of the females ere single
after the age of forty. The avefage sge of marrisge in Garian
would gppear to be 25-30 for males and sbout 20 for females.
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The season for marriasge 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.

There are no statistics in Iibya on the number of births,
deaths and migration. It is only possible to indicate the
position of Tripolitsnia and the Jebel Garian with reference to
conditions elsewhere in Tunisis, Algeria, Morocco and the Middle
East. It 1s estimated that the death rate in Libya as a whole
is 35 per thousand.(13) It must be noted that in a primitive
economy, the death rate is always high, because knowledge of
modern hygienic:methods 1s almost entirely absent. lioreover,
the water conditions which comes mainly from the prikmitive
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 Guasém and Al Asagbza 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 knfluenced
~ the health conditions of the people. Ioreover, infant
mdrtality 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 mainl& resulted from poor food
and the type of settlement (maknly 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 ares in Garian.
1t 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 only that it ks the most fertile ares in
the Jebel but it also contains Garian town, the chief marketing
~and route centre of the Jebel.  However, the bplk of the
population is concentrated in the eastern zones as the west with
its rugged and denuded hills is unfavourable for extensive
cultivations  The Jefaran zone of this Mudiriyat, Gattis, is
settled by semi-nomadic Arab tribes. ‘

Al Asabaa with s population of 6,912 in 195% is the
 Mudiriyat with the second largest population. The population
is totally composed of wandering pastoraiists, who show a deeline
in number of about 250 since 1917 for the reasons outlined above.
The population density of Al Asabaa is two persons per sy. km.
This density in fact is very low compared with the other
Mudiriyats; lMost of the peoples are c¢oncentrated in a small
section in the north of it. In addition, there are two Arabised
Berber:groups whéfaré solely restricted to the oases of Rabta
sl Garbia and Rabta al Shargia. | '

Al Guasem has suffered a decline in population of nearly
900 people since 1917 to the present level of 8,708. Within
the Mnéiriyat, the aetual 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 cultivation
whilst in the western parts the arid rocky hills limit fertility.
Thus high population densitles (30 persons for each sq. km.)
ére foﬁnd in the flat zones, whilst in the accidented areas,
density 'is very low.

The population of Al Orban is about 5,340 showing ah
increase of 840 people since 1917. 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 érea of Italian activity, a factor which may have encouraged
immigration during the Italian period.

' Thé decline in the population of Beni Nser'to the present
figure of 3,865 is about 1,085 since 1917. This 1s due to the
normal migiationAfaetors of the Jebel supplemented by the greater
éfidity of this area. Also, the Italisns confiscated land in
this zone, thus robbing the indigensus peoples of their means
of livelihood. Pbpulation is concentrated in the eastern part
‘of the Mudiriyat, whilst the western zone with ragged bare hills,
dry wadis and only limited areas of agrXculture is sparsely
' poﬁulated, about 18 persons per sq. km.

This western zone is the homeland of four tribes, the Bu
Ayyad, the Al Yaaphib, the Zaviet Abd Al lklack and the Dannun,
who_éultivate on thé mkner'terraees in the larger wadis. Decline
ih number has not been breat among this gr§Up, due probably to
the fact that Italians found the land unfavoursble for
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colonisation. However, there has been no increase in
population as in Béni Nser, because of the low volume of water
issuing from the springs, and the irrigation methods employed
which do not favour extension of the cultivated area.

_The population of the Mudiriyst Benl Xhalifas in 195% was
3,73+ showing a total decline since 1917 of 1,516, due to the
reasons already outlined. = The most fertile arees sieh as the

Wadi al Taffsh end the Wedi al Njusat are the most densely

populated. The western zone of the area is sparsely populsted

~ Gue to the existence of bare hills and dry wadis. However,

the whole population of the Mudiriyat is concentrated in g
small seetion of the area, whilst the rest is largely deserted.
The_papulatién density of the Beni Khalifa is 16 persons per
Sq» Vkllh'
HIGRATION |
| Initially, a differentiation between the pastoral migrations
of semi-nomads and emigration from the Jebel Garian mist be mede.
Here, the concern is with the latter thaugh in fact it is much
influenced by the former. Four periods of migration from the
Jebel may be recognised. |
1, 1900-191%4. Considerable migration from the Jebel occurred in
- this period as the result of Turkish demands for troops. It
was mainly directed towards Tunisia but no statistics are
'évailable,to enable one to determine volume.
2. 1914=1923. The Italian conquest resulged not only in preat
loss of 1life smong the indigenocus population but also in
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punishment involving loss of land snd water rights. Further
resistance to the Italians was maintained from bases first in
the Ghibla then Cyremica with eventual withdrawal to Egypt end
Tunisia. - Of these, many settled permgnently in Tunisia
particularly some groups from the Mudiriysts Beni Daud, Benil
Nger, who lost their lands, but some groups of the Mudiriyat al
‘Guasem, especially from Egypt, returned after the war. In
addition; Some tribes from both Mudiriyats Al Orban and Al
*;Aéabaafmigrated'to.the deep Ghibla.

There has been c¢onsidergble migration

‘to Tripoli in search of work during these years. Some of this
- migration has been permanent but it has been meinly of a
temporary nature. There are still a large number of people
3egving the Jebel temporarily elther for the autumn harvest in
‘the cosstal plantations or in search of work in Tripoll during
- the summer months. Thig migration ogecurs on g large scale
from the settled and semi-nomadic peoples of the Jebel.
' 4%, Drought years. There were several droughts in the years
1927, 1935, 1940 and 1947. This resulted in large numbers:

' leaving Garian bemporarily and seeking work either in Tripoll,

Benghazl or in Tunisia.

A congiderable bulk of this emigration has been of a
} permgnent nature and thus has adversely affected the natural
increase, . Temporary migratlion is, however, of greater
importance numerically and most families séem-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
Garisn 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.

Tt is difficult to prognosticate on the future of the
Garian population. Inereasing knowledge of basie hygiene,
greater medical facilities snd childwcare may be expected within
the next few years. This may well lead to a fall in death
rates and poésibly to greater migration. At the moment, it may
be said that marriage rates rise snd fall according to rainfall.
Rainfall determines the success of cropss in good years the
marriage 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
succegsfully employed by the Italians et Tigrimna. This woyld
meen greater sedentsrisation of the population with a trend
away from pastoralism. This is the only solution for the
Jebel Garisn snd will not only help to raise population numbers
but also provide them with a Jivelihood.
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CHAPTER XIII

EVOIUTION OF THE SETTLEMENT

The pattern of settlement in the Jebel Garian is unique as
far as the rest of the escarpment is conecerned. \ The inhabitants
of Garian have special racial and cultural features that distinge
uish them from the inhgbitants 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 Mudiriyasts Beni Nser
end Beni Khalifa. = In these aress, the villages are sited either
on hill tops or on the upper slopes of the wadis. Msufin, Usaden
Clebay Slahat and Sadrura are examples of the £#rst type whilst
examples of the latter include Bu Ayyad, Dannum and Yasghib.
Today, many'of the villages are uninhébited but people still
live in a few of the villgges, notably Slahat, Msufin, Usaden,
Ghebaa and Cleba. |

These villages were obviously sited in relation to defence.
Desplte the fact that stone built houses were expensive to

cdnstruct, the population selected these sites in remote aress

- o avert the attention of marauding nomsds. The Berbers are

also proud of thelr own special language and traditions snd thus
wished to live in isolation.
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A second type of settlement with snelent origins is found in
the Wadis el Arbas and Gan. Defence against ferial and humsn
- meranders 1s again important in their locstion whilst good
" sgricultursl land was avallable in the wadi beds.

Other encient villages are related to the Roman and lgter
Romano-Berber settlement. The only significent Roman settlements
were found in both Msufin gnd Al Asabaa. Gdodchild(l) has found
in this ‘encient village numerous fragments of Christian inseripte
iong of the fourth century As+D.y in which the "opulence®,

- “gbundance§ snd propperity of God were praised. He also
discovered in Msufin numerous Roman olive presses. In Al Asgbaa,
-Hayﬁé$€23 stated that the Romans had built a church in 211«217 A.D
vhich is situated now about three kilometres north-west of the
Mudiriyat of Al Asabss and one kilometre south of Ras el Wadi.
The site is on high ground overlocking the Jebel escarpment snd
. there is also a fortified farm less then a kilemetre away to the
easts In addition, there are many Roman remasins found in Wgdi
(3

‘However, ea¢h ancient Jebel village surrounds z centrsl Gasr
or fort which hasbeen very important for defence of the inhabit-
- ants of the village. Most of these forts have so far been
- significant for the Jebel Berber, snd Slahat 1s the only exeeption
which lost its valldity since the Arab tribes occupied 1t and
abandoned the function of the Gasr. They were attracted by the

exlstence of a good water supply nesr the surface and a generous
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number 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 nesr the cases in order to cultivate
the suitable lands for agriculture and obtain their requirements
of water for home consumption. Thus Slahst was the only Berber
village which has been conquered by the Arabs in Al Guasem and
‘rebresents 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 encouraged the advance
of the Arab elements towsrds the Jebel. The most important one
is the Wadl Gan. By this wadl, the Arabs entered Garisn and
occupied Slahat. Some other Arab elements came from Bu Gheilan
and spread over the whole of Al Guasem, though they tended to
‘settle permanently in Kmashat and Wadi Nakhle, where water supply
exists near the surface.

The rest of the aneient villages of the Jebel Garian remained
away from the influence of the Arasb invasion. 8o, the inhabitants
retained thelr 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 wes dominsnt in
the whole of the Tripolitanian escarpment, but changed later during
the FPatimate rule of Libya. Under their regime, many Arab tribes
" ecame to Iibya in the 1lth century A,D. and spread through it.(h)
Among them were the Beni Hilal and Benl Suleim who came up over

the escarpment and occupled some perts of the Jebel Garian. Some
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of them settled permsnently snd engaged in the cultivation of cere
eals and arboriculture in Wadi Nakhle where the underground water
resources gre avaiiable, but the majority of the Arab elements
meinteined thelr own old treditions. They favoured their own
former life; namely, practising shifting cultivation and pastoral
activitys . Those tribes spread into the whole eastern and western
-partsvof-the‘Jebels The Beni Hilal settled in Al Orban and the
Benl Suleim occupled the plateau of Al Assbaa.  These tribal

~ areas were favourable zones to the Arabs since the surfaeces of
land and the elimatic conditions are to some extent similar to
their original -hore in the Arsbian Peninsula. Thus the incoming
elements have not affected the settlement pettern prevalent in
the Jebel. On the contrary, the Berbers were very suspicious

of the Arabs and aluays avolded intermarriage with them, and kept
away in their 1solation, '

During the Turkish rule of Iibya, no deyelopment took place
in the settlement of the region. Disturbances and ansrchy
increased and many clashes occurred between the sedentary Berbers
and the Areb nomads especially during the years of drought when
there vas lack bf food supplies. At the end of the Turkish rule,
security was found to some extent and as a result of this, some
Berbers families left the main villsges to settle near their own
§ cultivéted land in troglodyte dwellings. This novement increased
in scale during the Italian occupation 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

ancieht homes to the troglodyte centres and the migration increased

:‘se rapidly that some villages were cémpletely vacated by their
‘ inhabitants, as for instance, Tbadut, tharba, etcs 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 and Yaeghib. Generally speaking, this

| ‘mbﬁemeht of the ﬁillagers from the summits of the hills to plains

) ieprqsents & very significant bresk with trédition.' In spite

B

1,

of'that, the tribal system remained the same. Howévéf, shifting

"to this sort of dwelling 1s not progress but rather regression

since the ancient houses were more civilized.

The settlement morphology in the Jebel Garian is of basic

~interest to the geographer, and may be elassified into three typest

ancient villages, troglodyte dwellings and modern Italion 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

, hillé and thésé“féund'onjthe slopes of wadis consist of groups
- of hbﬁses. Mosgt of theée summit villages have a well developed
| morphology aligned along the main through road, wvhilst others on

the wadl slopes contain only a few baphazardly sited houses.
The hill-top villages as a whole tend to be sited overlooking a
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small tributary of a main wadl, as for instance at Cleba, Msufin,
Ghebbaa and Slahat. The seeondary village type 1s exemplified
in the settlements at Bu Ayyad, Dannum and Yaaghib, where the only
common denominator is the amorphous and immature morphology.
(a) The big ancient villages include Ghebbas, Usaden, Cleba
and Slahat‘(Plate 12). The settlement morphology of those
villages is almost identical, with the village cenire situated on
the top of a rocky hill and with the houses spreading down the hill
sidess The houses are built close together, but there are many
,sﬁalilalleys penetrating the village from the main through road
1whic5-generally traverses the village parallel to the tributary
of the wadl, Every house contains four rooms, one kitchen and
& ¢ourt—yard. The area of each room is very small. One family
,in many cases ;ettlgs in one room, and thus as many as four
femilies share one house only. . No sanitary facilities are
available. There are many shops'which usually lle sdjoining
the main ioad, selling food stuffs and acting as cafes. The
market is situatéd away from the built houses: Formerly, each
villege ha@ 8 specialized market, but now the official market of
aillv1113gés exists in the sdministrative centre of the Mudiriyat,
or Garisn towm.  Moreover, each villagehss a castle (Gasr)
which is usually situated on the highest point in the villasge,
and whose function was the defence of the inhabitants 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 an essential material of eonstruction, being avail-
able in good quantities in Bir el Gnem and Mizdaj 1n other words,
it was imported. from outside the reglon. The construction of
houses was a difficult tack, because of lack of specialised lsbour.
All neighbours must help with construction if anyone wents to
build s house for himself, Thereils no pre-arranged plen for
each house. Some courtysrds are square whilst others are rect-
énguiar,‘bup both are so that the women ¢an move about freely but
unébservéd. Generally speaking, the characteristics of those
ancient villages are typical of the Turkish style of building.
Each village has one or two mosques built in the orthodox pattern
of Muslim architecture. Finallyg the development of the ancient
villages has now stopped, due to increasing numbers of people
- migrating from hilletop to plain, The village almost shows a
6éily decrease in populations and a lot of houses are falling into
rain, Nevertheless, there remains still, within each village, a
nucleus of well preéerved dwellings belonging to the established
Mudiriyan hierarchy.
46b) Thé norphology of the small asncient villages is wariable.
Most of them exist, for example, in Mudiriyat Beni Khalife,
Shamsa, Beni Uzir, Magarba and Tbadut i?late 14). Those villages
are situated on high land, on mainly limestone rocks. Most of th
dwellings of those vlllages are in ruins and their inhabitants
have migrated to the plains to settle permanently in troglédytfc'
dwellings. This kind of village.has no particular mor;hological
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form and generally'they are merely a groupvof houses sltuzted on
any rocky hill. This may indicate that the old Libysn Berbers
vere settled spsrsely in many villages in the area. On the other

‘hand, the villages which exist on the slopes of wadis still retain

their old style of building as for instsnee 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 sparsely on the slope of thewadi,  The number of
inhsbitants in this wadi 1s very limited, becsuse the construction
of houses 1s very costly, and transportstion of building materlals
is quite difficult, since the slopes of the Torshin are very steep.

~ There 1s neither mosque nor school in Hojra and Bu Ayyad (Platel5).

In addition to the two villsges which hsve been eonsidered,
there is another interesting village.in Wadi el Arbaa_known as
Yasghibs This old village is now also ruined snd most of its
inhabitaents 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 1s the dominant
feature of the present settlement of the Garian ares, snd is
incressing rapidly in importsnce ss the sncient hill-top villages
decline. The movement from the hill-top to the plain started
&t the end of last century and subsequently increased on a large
scale during the Italisn asnd British occupations of Libya. This
trend'reflects many economic snd political aspects of the Jebel
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Garian. The eeonomic aspect appears in lack 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 5uild1ng 8 house
above ground. Moreover, the troglodytic houses generally are
warm in the winter and cool in the summer.

... The new Garian troglodytic settlement has no characteristic
form above ground. | It is possible to divide trbglodytic villages
into two types: horizontal and vertical. The first one 1s more
primitive, because it is built into the rocky sides of cliffs. |
(Plate 16). It consiéts usually of one or two rooms and e very
émall kitchen. - In front of the rooms, there is a courtyard open
to the sky.. This sort of cave dwelling is common among the poor
people, for instence of Slahat, Marwan, Yaaghib and in hudiriyat
Asabaa and their number is 550. The latter sre considered as
semi-niomads as they do not actually settle permanently in one place
This type exists also in Al Orben.

‘@heAsecond kind of troglodytic settlement is very important,
because 1t is found on a large scale in the whole Jebel Garian.
Their total number is 6,242. This style of cave dwelling is
identical in all the four Mudiriyats of Guasem, Beni Dand, Beni
Nser.and Beni Knalifa.'”®)  The troglodyte house is generally
in the form of a very large exeavation in the clay bedé, usually
50 feet square, comprising four Tooms and a small kitchen (Plate 17).

The size of each room differs from one house to another, and tskes
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the form of an excavation in the eclay formation. (Fig. 29).
There are no windows, but the walls are white-wsshed. The
courtyard frequantly measures 36 sq. metres in area, is open to
the sky and surrounded by many entrances to the rooms. - The
actual “front door® of the underground houses 1s some distance
away ‘at the top up a long séeies of steps. The furnishings
eonsist usually of rugs, carpets and some locsl plates. Outside
of every troglodytic dwelling there is the "Hosh® which is
generslly a square wall up to two metres high surrounding the
entrance of the troglodytic house. In one corner of the "Hosh",
there is a room (Marboa) which is a reception place for wisitors
and guests.  Both the "Hosh" and the Marboa are a general feature
in troglodytie houses.

Roads and streets in the troglodytic villazge tend to follow
no clear pattern. In other words,; thereis sometimes a public road,
but it ends by disappearing into a maze of small tracks which are
the main communicstion within the village. There are in fact no
overall c¢ommon characteristics to this network of communications.

- They are usually narrow snd a great obstacle to modern means of
transportation, except landrovers and other speeialised vehicles.
Some of them were enlarged by the Italian sdministration 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 Daud 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 all the troglodytic areas. Sometimes,
‘quarrels oceur about ownership of tracks, since some farmers pleugh
~them, up- for ceresl cultivation and impede acecess. Hence, the
"tracks change direction every year especielly in Al Guasem, Benl
Nser and Beni Khalifa. '

.1 . The area of study ecovered in this survey of the morphology

of the Italien settlements includes Tigrinna Village snd all farm-
houses cocupled by Italisns in the two Mudiriyasts of Beni Daund aend
.Beni Nseps | |

(2) “@4epinns Villgge This village can be regarded as.a good
-example of the modern type of Italian settlement {Plate 18).
:figrinna at the present day, still has the essential function of

sn agrieultural centre, even though the Agienda Tobacchi Italiana
did not complete the planning of the village due to the beginning
“of World Wsyr II. Tigrinna village is in the centre of an
"agricultural area, directly south of Garian. The msin purpose
‘behind the establishment of this village in 1933 wes to answer the
needs of the Italian colonist farmers. The village is small and
‘simpley with only ocne main road (west to east) dividing the village
into two partsy the upper half overlooks the northern agricultursl
‘grea, and the lower half overloocks the southern. Within the’
'villége 1ﬁsé1f are several houses whieh belong to the Azienda
Tobacchl Italiana(Plate 19) 4 a school, a church, a modern olive
‘press and the offices of the Mudiriyst Beni Nser . On the -
outskirts of the village there are a multitude of privately owned
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cafes, and farmhouses.
N ,Planning development by the Itallsn Agency was terminsted by
~the war, and since that dste, no further construction has been
. cerried out. | | o
”;(b( Eapmhouses .
L The building of farmhouses by the A.T. I. in the Mudiriyats
e Beni Dand and Beni Nser was started in 1933 and ended in 1939,
.,when 356 farm houses had beep completed(7) Their distribution

. is as followst~

208 farmhouses in Beni Daud
156 farmhouses in Beni Nser |
, Each of the houses eontains three roomsy a kitchen etce,
.‘.and is situated in - cultivated two or three hectares of land
(Plate 26). From the farmers' _point of view, the houses are
Aconvenient .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 at the rear of évery farmhouse,
which can:be used‘for_stalling the animals and storing forage.
4IA;T,I5_6Qnstructed a‘cistern of 200 cu. m.fqapacity for each
house, ﬁbich collects the water which drains from thé roof during
the infrequent downpours. .
| Though the farmhouses which the Italian eolonists oecupied
~were uniform in‘every way, they were well adspted to phe en¥iron-
. ment, gnﬁ‘were.reaspnably cheap to build. The gebgraphical
‘adstribution of the A.T.I. farmhouses is meinly confined to the
easﬁerp parf of fhe Jebel Garian ip’the Mudigiygts 6f‘Beni Dand
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and Beni Nseré though most of the settlers' houses are concentrate
in the former Mudirlysts, where there are about 356 of them. The
lay-aut of the estate does not follow any strict geometrical
pattern, and fhe houses are scattered in palrs across the terrain
vhere ﬁhey provide the best access to the agricultural area
attached to them« Generally, the ' ° houses comprising any pair
in this estate are close together, and give living accommodation
for two families (See fig. 34).

The A.T;I. constructed a complete net of roads between Tige
rinng village snd Garisn town, apd éampleted three main roads to
14nk the farmhousés on the estate. The most impertsnt road
erosses the land of the Tegassat tribe and connects with the
main Tigrinna-Garian road, with verious extensions to other areas
in the Mudiriyats of Beni Damd and Beni Nser. A4 second
important road originates to the west of Tigrinna on the Garisn-

Yefren road, and comes to an end to the east of the Kammun tribal

area. JIn addition, there is gnother major road, which connects

Tigrinne with the southern Italian settlement in Maad.
Generally spesking, the roads serving the area are good,

being well msintained, and make a¢cessible all the agricultural

terrain.

B y far the greater part of the population in thé Jebel
Garisn is rursl, hence any survey of the rural settlement of the

ares mdst be considered ln 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 population; the semi-nomads.
The first category includes the four Midiriyats of Beni Dand,
Beni Nger, Guasem and Beni Khalifay whilst the second 1s made up
of the Mudiriyats of Al Asabae and Al Orban, OF the inhabitents
of the Jebel Garian, some é4% are sedentary, with the total
‘population of the four Midiriyats comprising some 24,689 of the
settled tribes of the district. . For the purposes of this study,
an individual survey of the settled inhabitants of each Mudiriyat
will be undértaken, to give a more detailed picture of the geo-
graphical background to this aspect of settlement in ‘the Jebel
Garian, . '
' Mndiriyéﬁ.Al Guasem occupies & very interesting area of the
'Jebel, which is 222 square kilometres extending from Wadi Gan in
the easty to Wadi Bu Sheba in the'west, from the Jefaran plains
in the morth to the lsnds of Bent 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. Agriculté
urally, the people of 41 Gussem are dependent upon both arable
and stock farming carried on from a fixed dwelling. Though some
of the tribes aregiiving'in'bbuses, as for instance the Lamamish,
Kmashat and Sadrururs, the majority of the tribes are-settled in
trogioégtic villagese.

The troglodytic people are dependent upon agricultural
pursnits, besed mainly on ceresls and supplementary crops of
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olivesy figs, almonds, grapes and vegetables:. Where the water
table is exesedingly deep, then irrigstion is necessary, with
vegetables as the main erop, and 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 the oasis sre malnly Arsb elerents who came up to Garian after
the 11th century and spresd in Mudibiyat.Al.Guasem. Some of
these peoples live in hill-top villages like Sadrurus, and others
ere -settled in the depression itself, as for instance, the Beni
Mahanna and the Kmashat. Originally these tribes were nomads,
but have since settled to e sedentary agricultural life. |
. ‘fhe bulk of the troglodytes asredependent upon small patches
of dry-land ggriculture. Some of them in fact utilize terraces
on the wedi slopes, for example the Rahba who cultivate the
terraces which are found in Wsdi Rummsn north-vwest of Al Guasem,
Qeréals and frult trees acgount for most of their production,
J Agrieultural lend is, however, imsufficient for the needs of the
tribesy and there has been an over-spill into the lands of the
Gattis plain, which 1s held in communal ovmership, end which is
culﬁiﬁa@éd for ceéreals by the Jebel dwellers, who move temporarily
to the areas This movement depends upon rainfsll, but generally
it occurs from tbe beginning or'November tili the middle of
Decembérs - The men do not stay away from their pemmanent dweiling
but rétﬁrn to the.Jehel immediately the sowing is complete, in
order %o be back in their lands for the harvesting of the olive
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eTops - Return to Gattis 1s merely to harvest.the erop and to
trensport 1t back to the Jebel, after a brezk of about s month,
usually in mid-May until the end of June,

o Pastoralism plays an important part in the lives of the Al
Guasem tribes. However, this leaning to pastoralism in no way
implies a nomadic or semi-nomadic way of 1lifes - The asystem of
floek movement relies on the transfer of flocks to the keeping of
professional shepherds resident in the Jefars: The flocks may -
stay in the hands of the ghepherd for a pericd of a year or more,
éinee‘therevis no opportunity to bring the snimals into the Jebel,
unlessiito the Mudiriyats of Al Orban and Al Asabea. In.other
Mucddriyate, grazing land is short, and legislation forbids the
grazing of herds of goats snd sheep.

Rural settlement in Mudiriyat Al Guesem is concentrated in

the plain areas of Bu Gheilan and as far as Slahat in the south-
easts - Wadi Guasem enclaved in the Jebel front, is g highly fertlle
. greay end also supports a dense distribution of population, with
eorréspondingly dense settlements In the plain areas which sdjoin
Kaf Tecut and Bu Gannush, gettlement tends to be sparsely scaﬁtered,
with only four tribes settled in the restricted area available for
agriculture; to the west of the main roads

wj.Mh&iriyat.Beni Dspdy en area of 153.2 sq« kilometres, lies .
botween the Wadi Bu Sheba to the north-east snd the Wadi Arbas to
the northswest, Northwards, Beni Daud extends into the Jefara,
whilst to the east, south send west the kudiriyst Beni Nser ‘
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defines the extent of Beni Daud.
" Beni Dand embraces twelve tribes with a total population of

:7,«685.. The greater part of the settled population live on the
. 1Jebel, almost entirely in troglodytic dwellings. Only the Araifa
"end Mtanin tribes are semi-nomadie, 1iving in tents, scattered
throughout Gattis in the Jefara, |

| An examination of the distribution of sedentary inhabitants
shows that, in fact, they oceupy only a small area of the Jebel.
The settlements stretch from the south—east ot Garian town itself,
as far as the southern part of the Mengel el Hag Omran lands.
(The distance from Garian to this area is only 5 kilometres)
The majority of these settlements lie on the plain that stretches
to the east of the main GarianeJefren road as far as Tigrinna.
The nore'gentle rolling relief,'together with_tbe extensive cover
of thick Quaternary materiel, renders this area more suitable for
'agriculture and hence settlement. To the west of the road erosion
is more intense and the land more broken. The area suited for
arboriculture and cereals is more Yestricted than on the east side.
.Thus seven tribes - Tegessat, Beni Yahia, Ulad Hgzam, el Brashish,
el Muazin, Menzel Tigrinna, and Menzel el Heg Omran - have settled
| in the plein area, whilst only six smaller villages are found in
:‘the less favoured hilllarea. The latter include Borg, Ulad Ben
.eragub, Ulad Ali, el Diasir, Cradna and Gasr Tigrinna, Hence,
the influence of topography as reflected in slope and soil accumu=~
lations influence to a certain extent the distribution of settle~

ment. »



=143~

The troglodytic settlers are extremely dependent on agricult-
ure. Within fhe tribél areas, families possess plots of land
normally devoted to the cultivation of olives end fruit trees with
‘some vegetabless  Some of the inhabitents cultivate small plots
and'patches of land on the minor terrsces of the Wadi Tegassat.
’"Here; dry cultivation prevails. The sowing of cereals in Jebel
terrains 1s practised but 1t is normally limited to the poor
4£amilies;'who’own no land in Gattis. Apart from this exception,
 the Jebel is almost exclusively deveted to arboriculture and
vegetabless Most cultivators pessess,of haVe access to land in
Gattisy which ié devoted to winter barley and wheat. Thus there
is some transhumsnce but this is a restricted form of sémi-
nomadism and movement is usually of limited extent:. It is
 similar to that of the Guasem tribess |

The Beni Dand tribes send their sheep and goats to Gattis
‘for the winter, where they remain in the hands of Argifs and
atanin shepherds, Sope of the livestogck are sent to Al Orbazn
or Al Asabaas : . , e : C
| Muatriyss Beni Nser is situated to the south of the Beni Dand.
Azlt has an areaz of 197 Sqﬁare kilometres. This area e#tends.from
~ the Wedi Gan in the east to Wadl Uswr in the wesf; being defined
to the south by its boundary with Mudiriyat Beni Khalifa.
Including the Wadi Arbaa basin end the large plain that lies.to
the east of Tigrinna village, this,is gently undulating with large
stretches of flat land covered with a mahtle ofAsandj loéms and
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sandy ¢lays. ‘On1y a few rocky outerops and the more iugged
terrain associated with the wadis e! Arbaa, Torshin end Usur,
interfere with the good agricultural potential of this land.

- The population of Beni Nser is 3,865. It is composed of
twelve tribes. In this zone, settlement is concentrated entirely
on the Jebel and only one of the tribes may be described as semi-
némadief The eleven sedentary tribes dwell either in troglodytic
villeges or in stome built surface housess. Examples of the
féimér include es-Segaif, el-Fogha, en-Netatat, Kemmun, el-Gszhasat,
ez-Zuia, Dannum and Yaagib, whilst the latter include Bu Ayyad,
Slahat, end Zaviet Abd al Mlack. The semi-nomadic Salalmas are
tent-dwellers and they are scattered along the whole eastern part
of Beni Nser, | | ‘

Bu Ayyad and Salshst are ancient villages. The former is
situated on the slopes of the Wadi Torshin, whilst the latter
occupies a hilltop position between the Wadl Gan and its tributary,
the Wadi Wazimse

The distribution of settlement indicates again the fundamental
infiuence of fopography on human activity. Thusy the west with
its greater slopes, deeper wadis and narrower interfluvial surfaces
restricts dense settlement so that in this grea there are only four
of the tribest Bu Ayyad, al Yasghib, Dapnun and Zaviet Abd al |
Mlack. The smoother terrains of the east have attracted the
| greater number of tribes. Settlement sltes among the western
groupiof tribes is alsc partially controlled by the accessibility

of water respurces+ For instance, Bu Ayyad, situsted on the
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slopes of the Wadi Torshin, has in its vicinity two springs in the
wadl bottom. Again, Dannun is sited near a spring in one of the
southern tributaries of the Wadl el Arbaa whilst further down this
wadi occur two wells utilised by “Yaaghib and Zaviet abd al Mlecks
It may be sald that topogrsphy influences greatly the actusl site
chosen for settlement whilst the general position is related to
the occurrence of ground water. In the Wadi el Arbsa basin,
‘there are 1,121 people,whilst in the plsin area the figure is
nearly 2,500,

" ‘Economic activity among the Beni Nser tribes is limited to
agrieﬁlture and pastoralisme. Although the people possess sheep
and goatsy which are normally retalned in Al Asabas or Gattis, the
population may be regarded ss sedentary. The majority own small
plets of lsnd or orchards. Most of these plots of land are
concentrated on the plain area with a few on the minor wadi
terraces towards the foot of slopes iny for example, Wadi el Arbas
and Torshin. These are gemerally devoted to olives, figs, glmonds
other fruits and various vegetables in dry cultivation. Some,
however, are ciétern”br flood irrigateds Transhumance is
prectised for winter cereal cultivation. This limited movement
is now exclusively directed towards the Jdefara, i.e. Gattiss
Formerly, there wss a similar movement in the Ghibla Wadls but

- the Govermment has taken measures to stop this practices
The movement, necessary to integrate the resources of the
- environment as they alter in time, is for pastoralism directed

either northwards towards 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 Salalms and Assbsa. These
shepherds tske the animals down to traditional pastures of the
Ghibla, where winter grazing land is good. This movemenf takes
place in late sutumn but with the incressing temperatures of
spring the shepherds bring these flocks back to the Jebel where
the 1owér femperatures, 4nd better water resources enable the
apnimals to survive the aridity of the summer months. On the
other hand, some of the tribes in the Wadi el Arbas basin send
their livestock to Gattls for the winter but again the lack of
watering points snd good pasture during the summer force the
animals to return to the vicinity of the main wells for the
summer. This return is necessary despite the fact that consid-
erable damage is done to the soil and vegetation in the wedis as
a result of hesvy pressure of grazing.

4, |

The lands of the Benl Khalifa ocecupy a large srea, estimated
by 231 sqs kilometres extending towards the south rather than the
east or west. It lies between Beni Nser to the north, Al Orban
to the east, Asabaa to the west and southwards it extends to the
Garisn-Mizds sdministrative boundary.

There are eleven settled tribes, of which the total population
is 3,73%. Two types of settlement mey be distinguished: the
ancient villages and the troglodyte dwellings, ‘

The ancient villeges number six in gll and lie generally in
the eastern section of the Mudiriyat. They include el Jeheshe,
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Usaden, Gebaa, Shastan, Msufin, esh Shema end Cleba. Beni Uzir,
Magarba, Bu Zeyysn and Tbadut are troglodytic. The semi-nomgdie
: fribe,— Salalma - 'is scattered over the whole of eastern Beni
‘Khalifa. |

An examinagtion of the distribution of settlement in Beni
‘Khalifa shows that the bulk of the villages are concentrated in
or near the Wadi el Tiffah and its tributary the Wadi Bu Bialo.

In other words, the settlement centres are entirely situsted in

the most fertile zone of this extensive area. The rest, though
suitable for agriculture, does not contain sny villages.  This
Zan 5; geen in the case of the Janduba lands, 1ying in the south
west of Benl Khalifa. It is possible that inhabitants reserved
this area solely for grazing lend on. account of the limited watering
resources. Nevertheléss, the concentration of settlement in one
stiall area of Beni Khalifa reflects the influence of environmental
conditions in their establishment.,

Agriculture in Beni Khalifa is similar to that of the other
Madiriyats discussed above. Again, there is the dependence upon
olives, fruits, and vegetables of dry gardens. Such arboriculture
is ubiquitouszamong'the sedantary tribes of the area. Cereals are
cultivated in the NMudiriyat on lands of defined ownership. However,
the principle zone of ceresl cultivation is in Gattis where the
femilies own individual plots,. Thus, limited transhumance is
practised in the same fashion as in the other Mudiriyats.

Pastoralism is fundamentally directed towards the Ghibla and
the southern part of the Mudiriyat Asabsa. The magjority of the -
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flock owners tufn over their snimals to the shepherds of Salalms
end Asgbas who seek for thelr charges the better pasture below'
;Springs in the arid wadis. However, a small proportion.of tribal
membersy as for example the Cleba, Msufin, Gebaa and Usaden, graze
their livestock in the vieinity of their own lands. - This practice
is only on & small seales In this Mudiriyst is found en example
‘of the integration of the Jefars for céreals, the Jebel for
‘arboriculture, and the Ghibla for winter pasture.

Col  SEMI-NOMADS

1.41 Assbza

v The Mudiriyat Al Assbas is the second largest area in Garian
‘distriet. = It has an area of 3,550 square kilometres. To the
‘east; 1t 1s bounded by Beni Daud, Beni Khalifa, and Al Orban.

The eonfine between Asabaa and Kikla follows the Wadi Zaret.
‘Northwards, the Gattis lands occur; whilst to the south Asabaa

- gtretches to the Qarisn-Mizda administrative boundary. The
ﬁopulation of Asabasa is 6,912 and inecludes 22 tribes. Of these,
the greater part are semiénomadic but four tribes are engaged more
" exclusively in agriculture. The distribution of the Asabaa semie
‘nomads is fundamentally a reflection of the physical environment.
originally; they were pure nomads of the steppes but when they
enteréd'thé Jebel, presumably from the south, they reteined their
old traditions, secking to avoid the highly accidented areas of
Garian.. Thus, their settlements are eoncentrated 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
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plays an important role in the distribution and movement of the
Asabaa semi-nomads.. lovement 1s very rapid both to the north and
', the south, utilising the former for cereals and the latter for
‘pasture. Although the distribution of semi=nomadic settlement
.1s unstable, it is generally considered that the gzone of more
'pérmanent,setﬁlementvis_ﬁh&tloeeupied during the summer months.
Many of the semi-nomads own small plots of land in this area,

-which in-Asabaa is the northern section of the Mudiriyat. Here,
the semi-nomads live for the whole summer in blsck tents, though

recently some have settled seml~-permanently in trogleodyte dwellings
‘ Their economy is based on pastoraligm augmented by shifting
cqlt;yagion. Movement is directed southwards to the Ghibla,
‘whiqh;brqvides favourable winter pastures Agaln, the main wadis
and;;heir tributaries provide water resources. In fact; there
are twb.mqvemenﬁs._'lThe first tages place in early winter, as
temperstures fall and rainfall inereases 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

, cap;remain.in the south until spring, In this season, temperat-
urés incréasé rapidly,whilse ra;n graduslly dies outs Early
Sprihg.gives good pésﬁure but in April the onéoming drought forces
.the semiwnomads to retreat to the north. Temperatures here.are
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 a fow shepherds who seek for their charges
: the geod pasture of the steppes of nortbern Asabaa " ‘;
‘The rest of the people return to their places of normal summer
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residence in central Asabas. . Here they harvest the fruit trees,
snd remain for the whole summer. (Plate 21).

Goneerning:sbifting cultivetion, the semi~nomsds of Asabaa
mévé'tolGattis3where'they sov their cereals in Autumn.  Some
‘peopley; howevery sow barley snd wheat in pléts»on the Jebel or

‘$he Ghiblas: ' -

. These two tribes occupy the northernmost section. of Asabas.
In fact their lands are at the foot of the Jebel in the Jefaran
pledmont. = This srea undoubtedly belongs %o the Jefara geomorpho~-

logically, but from the human viewpoint 1t is Jebelian. The
seﬁtléd'populatioh of these tribes is gbout 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 nueleated except
for the few tiny'bamlets each eonsisting of the "jJamsh®™ or mosque
and & few houses. The shops snd market are located in the centre
of Rabta A1 Garbla.
| Ragbta 21 éarbia and Shargia have one spring for each. The
sbrihg of the former is richer than that of the latter. These
spfings are the basls of the oaSes, in which the two tribes
éﬁltivaﬁe irrigaﬁed crops.and treés. Date palms grow extensively
in both cases whilst vegetablés play sn important role in
chlﬁiﬁation. It may be said that the existence of these settle-
ﬁénts 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 CGattis or Garian. Occasionally, the inhabltent
of ‘Asobaa can. draw water from Rubatls in drought years.

.. 'The Hupiriyat Al Orban is the largest Mudiriyat in the Jebel
Gsrian and has an:area of WpShsquare kilometres. It lies to.the
east of the Jebel extending from Wadi Gan to the administrative
boundaries separating Garisn from Tarhuna and Orfella. To the
‘narﬁﬁ~it5is defined by the Jefara while southwards the srea -
extends to Mizdas |
‘U*f5“Thé'population of Al Orban, in which are found six tribes,
is 5,232. Although the population 1s distributed fairly widely
over the whole Mudiriyast, permanent settlement is concentrated in
speeific areas. Some tribes, for instance the Gmata, Azib en

Ntatat and the Uled Brek , are concentrated in the north and north-
cast. The Gmata, with a populstion of 2,042, formerly expanded

towards Eaihunag but later became settled within the administrative
distfict of Garian, Their lands are considered the most favour=-
able in Garian. Thefsurface is less broken and slopes are more
gentle than further westy Thus the Gmata 1s the most influential
tribe, socially and politically in the Mudiriyat Al Orban. The
&zib en Ntatat and Ulad Brek oceupy the southeast of the Mnﬂiriyat
.-apdﬁtpeir lands sdjoin the Orfella. The central zome is occupled
ﬁ&_ﬁhé Jiaafra and'their lands extend from the upper part of the
ﬁgdi Geddaf el Dam as far as the extreme southern portion of the
Ghibla. Their settlements are widely dispersed over the whole

areas
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in Al Orban, the greatest single factor in the determination
of settlement sites is the water‘supbly, i.es the springs and
Roman clisterns. Eech tribe has its own springs and cisterns,
~around which their settlement and camping ground are located.
Thus, settlement is concentrated in the eastern parts of the
Jdebel, where the deep incision of some of the wadis, related to
the zone of basalt extrusion, cuts the main aquifers and forms a
series of springs along the wadis. Eeonoﬁic forces are also
strong in influencing the concentration of settlement in the east.
Trade between theé Garian semi~-nomads and the settled peoples of
Tarhuna village and Beni Ulid exerts a significant influence.
It is easier for the Gmata seml-nomads to visit the markets of
Abblar Miggi and Tsrhuna than to visit the town of Garian which
is separated from Al Orban by a zone of intense erosion. The
0ld Gmata souk, Ain Wif, is now little favoured and is being
replaced by that of Abbiar Miggi. On the other hand, the Azib
en Ntatat and the Uled Brek have the right to enter Orfella to
buy and sell foodstuffs, But at present, there are certain
political restrictions on the semi~-nomads compelling them to look
inwerds with regard to ordinary marketing needs, becsuse a new
market has been built, Thus the 0ld souks of the ecentrel part of
Al Orban are growing in influence. (Plate 22).

Bconomic sctivity of the semienomads is bssed on pastoralism
snd shifting cultivation. The latter is of eonsideréble import-
ance as a supplement to the former, and there is small scale

movement from the permsnent 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 rainfsll and the sediment in the valleys gives good
land. lost of the families stay in the Ghibla the whole of the
winter looking after the animsls and crops. After the harvest,
they return morthwards to their traditionai water 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 winter rainfall in the CGhible
giyes rise to a fair vegetational cover and adequate pasture for
the wandering flocks. Cisterns at the wadi bottoms give
suffieient water for domestic purposeé. However, these conditions
no longer exist after spring, and the south becomes an 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.

Transhumesnce 1s of greater importance and more widespread
in this zone then 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-
homads.together with the establishment of schools in the
Mudiriyat Al Orban has tended to settle semi-nomads.
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‘ The Italian Government commenced the estzblishment of settle-
| ment in the Jebel Garian in 1933. This was part of the Italian
attempt to create colonial estates in Libya both to develop their

~ colony and to eileviate the gnowing pressure of populstion on
| resonreeeyin Italy. | In the Jebel Ganian, ﬁhe plan wss to develop
. en estete concentrating on tobacco cultivation. Several ressons

.: governed tbe Italian selection of Garian. This area has the best

' ainfall both in volume and reliability in Tripolitania. The

. avergge reechee 10-16 in. per annum. The temperature extremes
'-ofvthe maritime zone were mitigated by altitude. Summer maxima
in July‘and August reach 33.3°C. ’end 31.800, respectively. .In
fact, these conditions were in several ways more favoursble than
those of Sicily where many of the Italians originated. Hence, the
Government encouraged the development of Garlan and helped young
.Italians to establish a second home in the Jebel Garian.

| In 1933, about 500 Italian farmers came to the Jebel which
.Iwes éiven to them by the Italian Govennment; The orgsnisation of
settlement was in the hends of & CGovernment sgency known as A.T.1.
(Azienda Tabescchi Italiani).

| The settlements were concentrated in the central part of the
Jebel in the hudiriyats Beni Dand and Beni Nser. Topographically,
" the area chosen was the plein that- extends from the north of the
Mhdiriyat Beni DPand and Beni Nser as far as the northern part of

Beni Khalifa. Italian colonisation is centred at Tigrinna which
lies to the east of the main Jebel road. The land on this side
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of the road is more gentlé'and less broken with a fine cover of
Quaternary material. - To the west, slopes are steep and the area
13 dne of rocky hills, narrow depressions and wadis. Thus the
.italiaﬂs concentrated their development projects on the esst of
| the rqad.v They used these lands which required less capital
‘investmenf in development. The soils are remarkably deep and
fertile being rich in organic material. = The actual area selected
.1198 to the easﬁ of‘the road as far as Tegéssat, Sgaif, Kammun,
;vBeni_Xahya and‘Ghasat; The Itslians only utilised part of this
areae« The rest was planned for later development, but the war
prevented this from being completed. Further, the area was
iimiﬁed in the Mudiriyat Beni Khalifa for several economic snd
polifieal reasons: the hillinesvof the terrain, and the fact
that many of the sncient Berber villages end a considerable
proportion of the rural population lived in this area,
GARIAN. Tol

| AGarian town 1s centrally situated between the Jefara and the
rest of the Jebel Garisn, between Arab steppe and Berber mountain.
| It thus connects the Ghibla with the coastal zone, and is the main.
centre for communication between north and south. Historically,
'Garién was a station for the caravans that came from the coast
either towards West and Central Africa oi towards Nalut and
Qnadames.(s) Garian is still importent as the most accessible of
.tﬁe Jehel towns'with regard to routes towsrds the Jebel Nefusa,
Ghadames and the Ghibla (i.es to Mizda, Brack and Sebha). Further,
it is linked to Tarhuns by a rough motor track, It is thus
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possible te'see~6arian &s the main centre of the whole Tripolitsn-
ian Jebel (Figs 30).

| ‘Again.the;site of Garian town is important with regard to
| surféuhﬁing villsges and settlementss It forms the mesns by whiel
the tribes of the Jebel Garisn can communicate with the outside
vorldy epart from being the local market and focsl point of the
reglons
’I“a::&he‘town is sithated on the second escarpment, formed by the
"Garian limestone. This escarpment, with a general level of
717727 metres above sea-level overlooks the Ain Tobi plateau
which is one of the most fertile areas in the Jebel. - In addition,
1t adjoins the lowlands of the Jefara to the north-west. Thus the
" site overlooks the whole Jefara and the various isolated hills thaf
are found in the front of the Jebel scarp. Towards the south and
south-east, the land slopes down from an altitude of 717 metres
at the scarp to 715 metres at Tigrinna village, 614 metres at
Cemmun and 660 metres at Ntatat. Bat the land to the south-west
is‘bighly accidented, containing many rocky hills, depressions and
deep wadis such as Wadi Arbsa and its tributaries. | Wadi Tegassat
forms the western confine of the town. This wadl éontains three
' large perennial springs, whose existence favoured the establish-

ment of a settlement. Here Garian originated and grewe.

. Before the Turks took over control of Iibya in the sixteenth

. century, it appears that Garian was s small village with perhaps

a few shops and houses catering for the caravan traffic. It may
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have achieved some significence in Romsn times, but there is 1ittlq
recorded evidence to justify this fact. The Turks constructed

a large fort - Gasr el Turk - on the summit of a cliff that lies
to the west of Garian town, a good defensible site that further
overlooked the Wadi Tegassat end the maln caravan routes slong it.
The fort was both a military snd administrstive centre. Turkish
officials resided there, with the garrison, and were thus able

to ensure that taxes snd dues were extracted both from the inhsgbi-

~ tents of the Jebel and from the caravans. The fort was also the
hesdquarters for the suppression of the numerous revolts that
broke out during the period of Turkish control.(9)

At this time, Garien itself was very small. It consisted
of the Gasr alATurk, with its many large rooms'and typical court-
yard, an ancient mosque, gnd a few whops. The population was
mainly 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 Italian invasions wrought revolutionary changes in Garian.
The Jebel Garian was finally occupied in 1922 and almost immediat-
ely the Italians started to construct buildings for administration
- and for their garrison. At first, building was concentrated in
the east but subsequently it developed southwards and then along
the main Garién-Tripoli roed. Along both sides of this road are
to be found shops, houses and schools(Plate§'23, 2, 25 26).

Modern Garisn is in fact a legacy of the Italiszn era. In
some ways, it mzy be compared to the central aress of many
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Buropean and American towns in as much as the town is little used
as a‘dwelling plage but rather as s place of work and business.
‘The bulk of the populstion sre administative officers, foreign
teachers snd Itslisn families. The businessmen who own ‘shops snd
¢afes in the town 1live in fact mainly in the village of Tegassat,
end the'town'is'largely'deSerted at night, despite the extensive
buildings. ' ' o |

| According to Agostini,(l ) the population of the old town of
Garian (Tegassat) was 1,800 inhabitants in 1917 The present
’p‘é;ﬁuiét’i'on is 3,112. Thus the growth of the population within
%2 years is 2,312 inhgbitants. ~ This increase is due to two
factorss emigratlon of the rural people to Gérian and naﬁhral
increase. - After 1922 there was 'a large influx of Italians, bat
'later as a result of ‘the war and subsequent plans for independence,
many of those Italians left., There are riow only 717 Italians,
most of them own either shops or farms. Hbreover, in 1913 there
vere about 300 Jews' in Garian town who increased to 500 by 1927,
‘but they left the town 1n 1949 during the establishment of Israil
state. , _ ‘

' Théfé'afé two distinect types of settleﬁent within Garian
to§n§' the oid troglodyte dwellings of Tegassat, the originalh
nucleus of Garian, snd the modern buildings of the Italien and
ﬁost-ltaiian period. | |
ZQQEQEEQ- o : .
o Tegassat 1s a small village, sifusted to the south-east of
Gorian town. It is triangular in shape with its apex to the
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north and base to the south. The larger Tegassat Berber tribe
live in the numerous troglodyte dwellings in the village:. The.
genergl morphology of the troglodyte house is identical in all
the cave dwellings of Tegassat: (See p.134,135).

.~ Tegassat is a residentiel villages = Some of the inhsbitants.
possess smsll gerdens in the vicinity but the large land- and
tiee-owners live outside the village. The villaée is entirely
dependent on Garian for most of i1ts services. There are, however,
four mosques, @ primary school for girls and a few shops. -
srn Garian (Fig.31).

' The settlement morphology of the modern Garisn town is regard-
ed as a good example of the modern type of Italisn planning. From

the eentre of the town, the main roads depsrt to the east snd to
the souths The main sdministrative bulldings and offices are
concentrated in the centre of the town along these roads; the
Garisn District Office, the Central Province Office, the municipal
 offices, the electrical power station and the main market of the
town. Along the whole of the main road to Tripoli within the
confines of the town are numerous shops snd offices and cafes as
well as Government building and schools. The numerous cross end
sideﬁstreets are similsr on a2 smaller scale. Further expansion
of Garian will be to the east; in fsct the original Italisn plans
showed that thelr future development was to be towards the east,
where a considerable area of flat land suitable for building
requiregents is available. Towards the south of the town are .

found the old houses of the few local people that live within the
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-confines of the municipality. These stone buildings of the
- traditional Arab pattern contrast markedly with recent Italian
end modern houses that occupy the bulk of the town.

... . -A comprehension of the functions of Gariasn must be based on
its positien as the principal centre of the Jebel Garian itself,
end as the economig, political and social contact between the
tribes and the outside world. The main eccnomic function is
- that of marketing. It is the largest market in the Jebel, deal~
ing in foodstuffs, agricultural and pastoral prbducts, instruments
and tools, end other essential needs. The market is the chief
means of exchange between nomad, cultivator ané merchant.
Although there are several smaller msrkets in the Mudiriyats

Beni Khalifa, Asabas and Orban, they are:merely either secondary
centfes end satellites for Garian or small souks dealing in the
wekchéhgé 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 aecessiblie markets of Beni Ulid or
‘Parhuna, as Garian is about 45 kilometres away. Moreover, the
people who live in Rsbta al Garbis snd Rabta al Shargla suffer
from 1ﬁadequate transport facilities as there are no buses avail-
able to take them to and from the msrket of the town. Consequente
1y, they have to travel a distance of over 32 kilometres either
using enimals or walking, despite the fact that both Rabtas
supply the townspeople with vegetables (they are regarded as
second only to Tripoli in production of vegetebles)s The
distance of the inhabitants of Mudiriyats Guasem snd Asabaa
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from the market is 16 kilometres, but the people who live in

Mudiriyat Beni Khéiifé have to travel only 8 kilometres. The
""" people of the Beni Nser could easily either walk or get a bus to
:4rééch the market only four kilometres away. So, the market in
" faet influences the people of the Jebel Garian as a whole. But
‘the economic adVéntége'differs according to the remoteness of the
market from the different Mudiriyats.

- The numerous shops along the magin road cater 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 villages are found in Garian,
‘as well as the head offiée of the Esparto Compsny is found at
Gaiiéﬁ,‘whieﬁ is thus the principal centre for collection and
distribution of esparto. |

Iocal industries are in fact limited to the collection and
| transport of tobacco and‘espartc and the primasry processing of
certain agricultural products, such as ceresls and olive oil.

waéier, one industry that 1s developing is that of tourism. At

' one time the town was a weekend resort for Italians living on the

"ééaéf. Now the main attractions of Garian are the troglodyte
'viiléges, the ﬁenderful pasnoramic views from the Jebel scarp snd
 the ndﬁeriéty of the picthre of "the lady of Gariszn". Much of

" the tourist traffic is limited to excursions from the coast but

o ﬁitb the development of ébe Garisn Hotel and incressed advertise-

ment tourism could achieve much gré&ster dimensions.
As the administrative eentre of the Jebel Central province,
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Garian containg the head offices of Government departments
controlling both Garisn, the Jebel Nefusa, Mizda and Ghadsmes.
On a lower level is is also the centre of Garian district with
a certain amount of duplication of offices.

Garian contains the prinéibal‘secondary<5chool of the area,
as well as providing primary education for the surrounding
villages; Further, it contains a mosque, & cinema, & club and
~ various bars end cafess |
, . Communications are based first on the main roads and on the
~ better traéks, and secondly on the numerous caravan and cémel.
tracks. The main road links Garian with both Tripoli and Yefren.
Another road departs from the south of the town to the egricult-
" ural ares in Tigrinna, end is thus important for the farmers in
 thils areas 4 third road departs from the north-west of the town
to descend to both Rabtas, Gaths and the oid railway station at
Vertices »Twc buses daily connect Garisn with Tripoli, and a
" third goes to Yefren and the towns of the western Jebel.

.. Garian méf thus be seen as e swall regional centre providing
- for the economic, social and pdlitical needs of a large area. - It
is also the means by which the tribes can communicate with the

outside woridu The future of the town is based on the expansion
end development of these activitiess It appears that in future

-'5'§éars Garian will be not only the educational centre for the whole

: escarpment but also a centre of tourism and tobacco growing.

vifhe¢prospects appear to be bright and the fundamentally good
, , |
position of Garizn between plain, mountsin and Ghibla ensure that
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given favourable political developments, the town will expand.
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CHAPTER
AGRICULTURE

The early history of the mountainous areas of Tripolitanii
commenced from the Phoenician occupation. The country as a whole
was inhabited by nemadie tribes with their flocks and a certain
amount of ceresls must have been produced. The Jebel Nefusa and
the Jebel Garisn were covered by forestss The forests generally
werée fairly dense on the Jebel slopes, and towsrds the south
extended for some ten kilometres; becoming more spare and patchy,
and £inally giving way to the desert grazing and serubs 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 concentrated only in introducing olives and some
frult trees In small areas along the coasts More and more
interest was paid to the country and its development as Csrthe-
ginisn trade became submerged by Rome. During the Phoenician era,
- the nomadie people of the Jebel Garian commenced the clearing of
forest and sometimes burned part of forest in the dry summer in
order to destroy wild asnimals and sow eereals. 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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Pblybius(1) records thst King Magsinissa played a valuable
part in the develoﬁmenﬁ of lsnd in Numidia (it included Tripoli-
Itania) which was generzlly regarded as unable to beal cropse

Static agricultural development was difficult because of the
existence of nomedic grazing, and also the depredation of wild
ahimals» He gave more attention t6 providing security, which was
in fact essential for lend development, assuring the rights of
land %énure, and giving the farmers protection from the tribesmen
6f'the intericr. Massinissat's work wss continued by his successe
ors Jugwitha end Jubas

Hovever, Ghe developmemt of sgricultural land was very
limited in the Jebel Garian during the rules of King Massinlssa
znd his sons as the mountain was covered by forests. The
Phbeniciana pald 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 animsls.

| ‘When the Romans came to Tripolitania in 145 B, G. their initial
efforts were ‘largely concentrated on increasing wheat production.
They paid little attention to planting olives and vines becesuse
”Tripclitanién oil and wine were never as good as that produced in
Itsly, Spain and Greece. [IMoreover, vineyards were destroyed to
nmgke room for wheats

In the 2nd century, Bome fostered the development of the
regources of each Province of Tripolitanias. It commenced to

encéurage the people to plant clives and vineyardss This change



-166-

in agricultural policy may be ascribed partly to the decline in
the fertility of the soil aznd to a growing‘shqrtage of wine and
0oil in Rome, as had been the case with wheat supplies sometime
beforég So the sgriculture extended southwards in Tripolitania,
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-
teniz as a whole developed widelyé Fig. 32).
| The Jebel Garian as a part of the Tripolitsnian escarpment,
was influenced by this agricultural developments There is much
evidence of the vemains of Roman farms and oil presses throughout
the ferdile areas of the Jebels

In addition, the rights of tenure, both for native and Roman
landépwqers, were respected and agriculture was developed to a
higher,iével than that of nomadic herdings Moreover, the Romsns
paid great attention to the arresting of soil erosion with masonry
dams across the valleys as for example in Wedi £1 Guasem and Wadi
Mejenine to obtain water for agricultural purposess

In the 7th century A«D, the Arabs overrsn ILibya, and caused
a serious decline in agriculture, Nomadic¢ 1life developed once
mores The Berbers who used to live in the whole coastal zone and
Jefara withdrew to the mountainous regions such as the Jebels
Nefusa, Garian snd Tarhuna. The Berbers prsctised cultivation
on the slopes of the wadls on terraces snd the plesin 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 wadls such as Wadi Arbas, Wadi Gan (near the Slahat
tribe) and Wadi Torshin., They were accustomed to the use of
irrigation methods especially during the summer.

- The Jebel Garlan in the beginning of the Arab conquest was
fully controlled by the Berbers. But the situation changed
suddenly as soon as the Beni Hilal snd the Beni Soleim entered
Libya in the 11th century. Those nomadic tribes destroyed the
last traces of the ancient agricultural prosperity. - Some of the
Arab tribes came up to the Jebel snd dominsted the whole eastern
part of the Jebel Garian as well as the southern section. The
Berbers were therefore in an isolated position.  The Arsb tribes
pracfiSed their'nomadic lifey 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 surfaces théy'used it to irrigste #égétables. Afabs settled
in two other oasses namely Rabta &1l Garbia snd Rabta éi Shsrgia .
where they used spring water for domestic and agricultural
purposess

" .At the end of the 16th century the Turks occupied Libya.
Théir occupstion did not mean any grest changes in agriculture.
On the contrary, the situstion worsened as a result of the
donination of Arab system of the Beni Spleim and Beni Hilsl.

Those tribes maintained their oun traditions practislng shifting
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eultivation and & pastoral life. They never allowed the Berbers
to go down to the Ghible 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. 4s a
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 centufy,~€ie Karamgnlis took over the whole of
Libyay but in the 19th century a second Turkish occupation took
place. The Turkish sdministration during the rule of Ibrahim
Pssha made some efforts to encourage the planting of olive trees
over the mountainous zones.

When the Italian took over ILibya, they could not commence
development of ﬁhe Jebel Garian before 1933y because of loeal
resistances later on, they'started serlous development of
cultivating lands and the establishment of demographic settlements.

The basls of Italian agriculturazl activity was the encouragement
|

of tobacco cultivation on all the fertile land. This was carried
out by A.T.I. (Azienda Tobacchi Italisni) under the jurisdiction of
the Italisn State Monopolys The A:T.I. confined its operation to
a colony located at Tigrinna to the south of the Garian town.

. &ince independence, the Government has paid grest attention
to developing the cultivable lands over the Jebel. The semi-
nomads of Al Asabse, for instance, have started to plant vsrious

trees in their own cabila lsnds, whilst the semi-nomads of Al Orban
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Imaintained their pastoral activity.

'POSSESSIGN AND OWNERSHIP OF LAND |

In the Jebel Gorian, land is divided into five categories(a)

1,  ™Mulk", or property held in full ownership by private persons.
2 "™Miri® or public property belonging to the state.
3¢« "Wakf" or lend alienated in mortmain not lisble to trancfer.
\
5s  "Mawat" or land not cultivated, or waste land.
"alk" land is the most outstanding feature among sll 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 rsnges from one guarter
to half of a hectare, but is invariably fragmented. Parcels of
iand are very small. The resson is the system of inheritance. \
On the death of a Moslem, after the funersl expenses have been
mety, hisddbts settled and the legacies and bequests made, the
remaining estate is divided among his heirs, some of whom have a
reserved shares There is in fact no limit to the subdividing of
an estate however small it may bes Frult trees are zlso divided,
and one tree can belong to many people.

The Itglisns did not convert the Islamic legislation whieh
was previously accepted by the Turks. Thus the system of ownere
ship rights and land disposal remained. A person who owns a
plot of land, whether in his own tribe or im another tribe, can
exercise his rights and he can supervise his property. S0 the
members of the cabila retained these traditions from one generation
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fé enother.’' As a result of inheritance, it is very aifficult to
define tﬁe properties of 2ll the owners, especislly when they have
not régiétered their lands. With every generation, individual
1énds béeome sinaller and more difficult to survey.

However, the nulk lands in both Mudiriyats Beni Nser snd Beni
Dand were confiscated by the Italiasn Government and giver to
Italian settlerss’ The owners were dismissed aﬁd expropriated
their preperties. The sedentary peoples in the Mudiriyats Beni
Khalifa, A1 Guasem, Al Assbaa and Al Orban were not influenced by
Italian agricultural activities because of lack of time and money.
These inhabitants retained their own preperties.

Private holdings in the Mudiripat A1 Guasem and Beni Khalifa
vensist of small plots in the cablla itself as well as some land
of the Ghlbia end Gattis. Some private holdings in both Al Asabas
and Al erban centain 200 hectares. The sise of holding differs
from one person to another. For example, & large holding in Al
Cuasem is 60 hectares and in Beri Khalifs up to 30 hectares. In
the thiriyat Al Orbsny where pastoralism still prevails the
private land of each member of the tribe is very large, so that
if ma& be difficulﬁ to define each private land without a survey.s
Qﬁﬁ&iﬁ_zagi This land 1e generally situgted in the north-western
section of the Jebel Garian.and it extends from the foot of the
Garisn escarpment as far as the roed which departs from Azizia to
Bir ¢1 Glems This 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 Iibya in
1882 sold this land to the inhabitants of Gsrian for cultivation,
because the Berbers hed insufficient cuitivated land on the Jebel.
waeveég all Garign tribes own plots in Gattiss Tne cultivators
go down during aufumn to sow cereals or during early summer to
harvest them. The utilization of cultivated land depends on the
hqléég who has a right to sell his land or rent it, Thus Gattis

43 regarded from this point of view as "Mulk" land.

' landy or communzl land exists in the southern zone of
the Jebel, to the south of both Al Asabaa and Al Orban, and is
locally called "Ghibla 1land"s It 1s estimated at 115 square
kilomestress  On the northern edge of the Ghibla, there is found
the main watersheds From this, deeply incised and tortuous wadls

flow towards the morth with, however, considerable deposits of

alluvium along their courses. To the south, the wadis are nore

gentle being wide and fairly f£lat but with a well defined "Lit |
nineur®™s ' They are encésed between stretches of flat'or-gently»J.
dipping denﬁded plateau surfaces except where the veélcanic outcrops
have given rise to more rugged features. The Ghibla is used for
winter pastﬁre 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 Khalifs, Al

Asabaa and Al Orban have full rights to utilize this land either
by cultivation or pastoralism. | This land rdight was given by the
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Turkish Government to the Garisn 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 snd Beni
Nser to utilize their land rights. Consequently, fighting
between Berber eultivétors and Arab semie~nomads broke out.
Therefore, the Tripolitanian Government prevented both Arabs

and Berbers from utilizing Ghibla land either for sowing cereals
or grazing animals.

"Wakf® land occurs in all tribal lands of the Jebel. Normsally
small parcels, wakf can be within or without. The utilization
of this 1land is very limited and the total area is unknown.
Mhstroke®™ land is found in large areas in the western part of the
mountain and in all undeveloped areas in Beni Daud, Beni Khalifa,
Beni Nser, Al Guasem, Al Asabaa aﬁd Al Orban. It does not
belong to anit particular holder; matroke lend is normally owned
by the whole tribe. No one from another tribe has the right to
use this land at e11l. However, it is possible for any member
of the tribe to utilize it. In both Beni Daud and Beni Nger,
the Itallan Government entirely controlled this land in order to
develop it for agricultursl purposes. In the rest of the
Mudiriyats such as Al Guasem, Beni Khalifa, Al Assbaa and Al
Orban, the matroke land remains as before.

"Mpwate® land is found in different places in the whole of the
Jebel. This type of land normslly 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 sll the
rocky areas of eroded limestones in any section of the region.
The soil was completely eroded from these hills. At present,
the métroke land is inereasing continually as a result of cutting
of trees and oversgrazing as well as torrential rainfall.
Furthermore, dry weather during spring and summef 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 boétom of the
wedis. This type of land is noted in Beni Daud, Beni Nser,
Beni Khalifa and Al Guasem. Sokl srosion is not extensive in
Al Orban or Al Assbaa, as the land has meintained its natural
vegetation,‘and the mawat land is therefore not a problem.
SYBTENS OF_FARLING.

‘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 g hectare. These small
gerdens are foynd either ingide the cabila land or on the slopes
of the hills snd the minor terraces.

(a) In A1 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 aress.

The maxlmum size of holdings reaches 20 hectares and the minimum
is a quarter of a hectare. This is due to the fact that the
Italien Government have not appropriated the cultivated lend of
this part of the Jebel. However, there is a strong comnection
betwéen the distribution of settlements end the cultivated lands
in A1 Guasem. Agriculture flourishes where fertile land and
vater regources are available. Dry gardens generally spread
over the wholé Guasem platesu with the exception of the western
sectlon where the rocky hills form z zone which extends from
north 4o south such as Caf Sdendu, Caf Ben Yekhlif and Bu
Gannush (Plate 28 ).

Generally spesking, the dry gardens grow cereals and tree
erops siich as olives, spricots, aimonds, vines, apples. In
addition, they grow vegetables, but it must be borne in mind
that vegetables require artificlal irrigation. For instance,
they are grown in Kmashat and Wadil Nakhle as the water-table is
near the surfece (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 Paud, the Berber cultivators own small cultivated
parcels either on the plateau or on minor terraces in both Wadl
Tegagsat and Wadl 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 end wadi slopes
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for the indigenous cultivators. Thus Ulad Ben Yaaghub, Cradna
and Gasr Tigrinng tribes who are settled in the western section
of the Beni Daud continued practising their primitive agriculture.
They used tovirrigate their own gardens in Wadi Mgar by major
springs, but later, their own rights were gppropriated 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. |

(c) The system of farming is similar in Beni Nser; the only
difference is that some tribes depend on irrigation: Zawiet Abd
Al llack, Al Yaagib, Bu Ayyed, Dannun end Salabat. 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 bottmm of the Wadi
Arbsa. Concerning Slghat, 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. o

(@) In Beni Khglifa, the dry gardens are the dominant featmre
in the eastern zone of the mudiriyst where the most fertile zone
is found in the Wadi Al Taffsh and Wadi Njasat.

The cultivated lands of the western zone of 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 Torshin; at present the agricultural belt is restricted

to minoy terraces and small plots over the gentle slopes of the
rocky hillsf The Berber cultivators of Beni Khalifa rely entirely
‘on their frﬁit trees, cereals and vegetables. In Wadi Taffzh

and Wadi Njasat, cultivation flourishes owing to fertility of
soils. The major tribes who have settled in this zone are

By Zgyyan, Beni Wazir, esh Shamsa etec. (Plate 32).

(e) In Al Asphas, the cultivated zone is situated in the
northern section of the mudiriyat, whilst the rest is generally
grazing land. Dry and irrigated gardens are found, the former
among the semi-pemads whose dry gardens are located on the Asabaa
plateau, whilst the latter are restricted to Rabta al Garbla and
Rabta al 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 Ghiblas lands. The
semi-nomadic gardens ere similar to the Berber dry gardenss
small parcels of land, surrounded by a wall of elsy which also
acts as a boundary between one garden and another. On the other
hand, dry gardens are sometimes found in the bottom of the wadis
such as Wedi Cremg, Wadi Bebouk and Wadi Janiah. The semi-
ndmadic cultivators also utilize springs as for instance Ain
Misca-and Seniet Crems. However, the cultivation of trees by
semibﬁgmads of Al Asabaa is concentrated only in summer, when

they return fﬁom harvesting the cereals.
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The irrigated gardens of Rabta al Garbis and Rabta al

Shargia depend on springs which are found in both osses. The
Arabised Berbers have cultivated dstes, barley and vegetables
for a long time (Plate 33 )« - Irrigated gardens sre more
prominent in Rebta gl Shargla, because the capaclity of the springs
is higher thsn in the eastern oasis.

(£) In AL Orban, sgricultural activity is very limited, as
the semi=nomads are more mobile and less settled. Nevertheless,
there sre a fey dry gérdens in the bottom of these wadis with
high water-table springs. The major crop is the date and also
g?own'are some varieties of vegetsbles which resist aridity.
The swall plots normally 1le on natural or artifilclal terraces.
Italian farmine. 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. 34+ )3 they range
from two to five hectares. Noreover, the Italian farmer had to
grow a certain crop, tobacco, in which they used more advenced
sgriculbural techniques then the Berbers or the Arabs. In
addition, the ex-Italisn 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 yeers every kind
of help %o the farmers including food and water.

About 356 demographic farms measuring 1%57 hectares, were

edtablished in two Mudiriysts, Beni Deud end Beni Nser.(3) Today
only about 10 perceent of the demographic farms vemain. 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 sigter and half to the family of thelPrime
Minister of Libys.

‘ The chief crops of both the ex~Italian farms and the private
one, as mentioned slready, are tobasco, olives, fruit snd
vegetables. The farmer was allowed to grow & limited area of
wheats It must be borne in mind that the area which is devoted
to tobacco is 1% hectsres per farm, i.e. three quarters of the
total avea of = small demographic farm. The animgl lsbour
for each farm is one horse. Livestock ere not kept in the farm
for fear of damsge td the tobacco and the other fruit trees.

~_However, the establishment of this type of modern dry
farming on the Jebel plateau and under special arid conditions
vequires heavy financial assistance. Therefore, the ex-Italian
ggency made great capital investments.

- The success of the farms sinee 1933 in inereasing tobacco
production was due to the fertility of the soll, favourable
climste conditions snd continmeus hard work of the settlers.
Thus modern cash-crop farming must receive more attention both
from Government and the settlers themselves.

The Itallan agency ATI had decided to expand the cultivated
‘areas in the plain zones of the 3ebe1. Moreover, the agency
decided to develop sll lsnds suitable for the tobaceo prodiction
in order to encoursge more Italisn settlers. But the outbreak
of the second World War put an end to the projects of the sgeney

end its desire %o eontrol more cultivated londs in Al Guasem,
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Beni Khalifa and Al Asabaa.
| METHODS OF IBRIGATION.

“Although agriculture in the Jebel Garian generally depends
on rainfall there are certain areas in the mountain which rely
on irrigation. There sre two kinds of irrigation, the first
from wells, and the second from springs. The Kmaghat end 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 Slshat lies near the surface. The average
depth of the wells is approximately 5-10 metres, and they number
sbout twenty in both areas. Thelsystem of irriggted farming is
similar to the system in the céastal zone_of Tripolitania.

There is one well in each garden or groups of smsll gardens.
Beside each well there is a sloping diteh, puddled with clay so
that a cow can mﬁve easily up ond down to raise the water, which
is 1#fted in a primitive skin bag or dalu. The system, known
as Jabadah, requires an individual to assiét the cow or other
enimal draw the water. This operation in fact is a2 tiresome
task. If 2 Persian wheel or other pumping device were used, one
or more snhimals could be zttsched to the device and used to draw
the water without additionsl effort on the part of the worker
except to ses that the snimsls kept moving. When the water 1s
raised from the bottom of the well, the dalu opens automatically
to pour wster inside a small basin called padsa. The water then
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flows down to the Jgbig or tank. As soon zs the water reaches
the top of the jabia, the worker or jabbad opens a small hollow
in g bottom corner of the jabia, so that water can flow out
glong a channel which distributes water over all the Jjadawil or
small pleces of cultivated land in the garden. However, the
operation of getting water by the dalu takes gbout six hours.
The worker has to spend another six hours irrigating the warious
jadawil. DMoreover, there are another group of secondary
channels which have to be opened and closed to irrigate the
Jedawil.

By this primitive means, the cultivators of both Kmashat
and Slahet can irrigate their own lands. It must be noted.that
the total cultivated lands are limited by the capacity of each
well. 'Végetables and dates are grown for domestic consumption
as well as for the Garlan market. Alalfe is cultivated to feed
cows, donkeys and horses. |

In Slzhat, the same methods of irrigastion and crops exist
in 211 the small gardens that are spread over the bed of the
Wédi Gan. Unfortunately, at the present time mast of the Slahat
wells are drying up owing to the excessive use by cultivators.
Thus the sctivity of the farmers is being stopped by lack of
 water.

(b) In other areas such as Dannun gnd Bu Ayyad, irrigation
depends on water from springs. Here crops are grown in small
gardens ¢n the wadi floor. These are irrigated by simple
gravity flow down from springs localed on the wadi sldes. The
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gardeners then channel this water ovér the whole area of the
wadi floor. Evéry gardener has the right to irrigate his
garden or jangg at a particular time in the week. This prevents
excessive competition between neighboursy 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
¢lay and pebbles gs 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 Dennun depends
however largely on the capacity of the springs for the lands
irrigated by rainwater are smsall compared with the plots on the
wadi,floora In years of drought not only are the springs at a
10& level through lack of rainfsll but also extra demands are
made on them. In these years heighbouring Berber tribes, such
as Bu Zayyesn, Mgarba, Tebadut etc. come to Abu Ayyad and Dammun
springs to obtsin water, snd so the spring cannot be ntklized
for agriculture.

In the Mudiriyat'Al Asgbaa, there are four springsz:Taghnet,
Om al Maarof, Ain Hasnun, Rabta 31 Garbla and Rabts él Shérgia.
The two latter are the most importsnt springs in the whdle Jebel
Garian. The Rgbta al Garbia spring is situated to the south
eastern section of the éases. Its capacity ranging from 1500-
2000 iitres an hour is higher thsn Rabta al Shargla spring. The

spring water runs from the esstern 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 smzll gardens or guani.

However there is a specific method of distributing the water
in the cultivated lesnds of the oasis. The local system of
distribution of the spring weter guarantees every gaerdener that
his own needs of wster for irrigation purposes will be provided.
The operation continues day and night. Consequently, the culti-
OVaﬁed lands are divided into many groups of swani, between esch of
which there is a main channel. There are a series of secoudary
channels along which water flows to the individual gardens. The
lo¢al tribal tradition forbids snyoche to utilize any additional
quantity of waters One unfortunate factor is that there is no
. system of drsinage and hence the cultiveted land has become saline,
as a result of the deposition of mineral salts in the soils.

The main crop is the date pslm which is very successful in
these oasess Vegetables grew‘well§ but the absence of drainage
affects some vegetables such as green pepper and tomatoese

In Rabta al Shargia, the eastern ozsis (Plate 33, there
is one spring and two wells,; which are utillzed in thé Same manner
as elsewheres | |

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

ment has built a basin near the major spring in order to maintain
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and control its wster. The main use of this spring is to irrigate
the small plots of vegetables. Rahba and Abgar tribes monopolise

these springs for agricultural and domestic uses.

- There are two types of rotation practised in the Jebel, one
for winter crops and the other for those of summer. The former
involves cereals and vegetables such ac cabbages, cauliflowers,
carrots, turnips, spinach and lettuce. The latter involves
tobaecoy pess, tomatoes, green peppers, broad beans, onions,-
potatoes and tree frultse

- The rotation of cereals ls 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 lend.  Poor pecple
who own small plots of lsnd, frequently cultivaﬁe them every year,
but naturally the system of lesving iand fallow produces much
hetter yelds. Biénnial rotations are used on the platesu lands,
but in the case of the Gattis land, both semi~pomads snd Berbers
utilize their own individual lands every year. Thig is due, on
the one hand, to the lack of arsble land and on the other to the
fact that the Gattis lands normally obtain new soil es a conge--
quence of annual wadi depositione¢ Thus in this zone fertility is
annually renewed and so it is very fsvourable for growing of
cerealse

Many ,
Most of the Jebel soils are fertile and can give high yields
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in case of occurrencc of sufficient quantity of rainfzil. There-
fore, most of the Jebel fermers use manuring only for vegetatles,
in order to maintain the high yield of such crops. Inorganic
fertilizers are used extensively in the ex-Italisn farms which
are.; devoted ¢o growing of tobacco, but the Berber farmers use
only orgasnic fertilizer. Animel menure is available in quantity
in the Jebel where the animals belonging to the farmers are kept
for most of the year notably camels, horses snd donkeys. Sheep
and goats are mostly kept cut of their own cabilas lsnd.

- The method of preparing the manure for use is to sink the
brought manure into a pit of scme 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 gsrdens. However, in the ex-Italian
farms, the manure is not to be used for tobaccos The farmers are
advised to use the inorgsnic fertilisers which do not harm this
sensitive crope. |
(1) Qliveg
- lihe olive is one of the most important crops in the Jebel
Garian, as 1t 1s grown over the whole region despite concentration
in speeific zoness 1t is generallywell adapted to the soil
conditions snd low rainfalls it csn resist wind and high temper-
stures and its cultivetion 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 snd develop earlier than in the case

of seedlings.
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Garian olives are very ancient (Plate 36 )3 some of then
are several hundreds of years old. HNaturally, 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,<Chemlali and Hammuri (mostly planted during Roman and

Turkish times), the new varieties imported from Tuscany are

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

81l Berber gardens while the latter are restricted to the ex-
Italian settlements. |

Water is helpful in some cases and essentiasl in encouraging
the growth of young trees, but after the tree is 3 or 4 years
old, 1t 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 tfee can produce an average of approximately 360-400
xilograms, or the equivalent of 60«65 litres of pure oil. On
the other hand, the young tree produces gbout 36-96 kilograms
and about 615 litres of olive oil.

The number of olive frees in the Jebel Garian is 87,900.
0f them 36,800'haVe been planted by the indigenous people. The
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rest date from Roman and Turkish times. In addition, there are
28,#55 Italiandive trees, restricted mainly to the ex~Itallan
farms in both Béni Paud and Beni Nger (Piate 37). ?igure 35
shows the distribution of olive trees in the whole region, end

‘their teﬁal number in 1957-58 is as follows:

Number of Produetion in Percentage of

Mudiriyat . trees. uintals Production
» 1957-58 '

Beni DPaud 12,500 4,351 27.5%

Beni Nser 11,500 1,626 10.2%

Beni Khalifa 16,500 94750 36.4%

A1 Guasen 16,500 2,100 15,1%

Al Asabaa o 1,200 - 1,700 - 10,8%

Al Orben 780 - -

Ex-Italisn farus 28,1450 - | -
Totals 87,430 15,821 100.0%

This table shows that the olive trees are restricted to the
cultivated zones of Berber and ex-Ztallan dry farming, whilst

the semi~nomadic zone of Al Asabas has few.

Figs in the Jebel Garian assume a positlon of importance in
Berber cultivation similar to that of date palms in the coastal
zone of Tripolitania. They grow in gll zones of the Jebel

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

6f fig trees was estimsted to be 6,000. They had increased in
1955 to 113,3#8, but were 109,148 in 1957~58. Figure 36 shows
their distribution and the above table illustrates their total

s the number

number and production.
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‘No. of trees Production in

Mudiriyat Mature Young quintals Percengsge
A 1957-58

Beni Daud 3,826 200 Y, 1.9%

Beni Nser 84707 1,750 107 o 11.9%

Beni Khalifa 31,167 2,000 126 14.1%

Al Guasenm 74500 270 375 41.9%

Al Asabaa 52,000 600 165 29.8%

Al Orban 227 200 3 - 14%
Totals 103,427 5,020 893 1oo.o%A

Although Asabaa has the preatest number of fig trees, its
production in 1957-58 was lower than 4l Guasem, becaasé 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 which have
affected the fertility wof 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 gaerdens. 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 of the humidity which exists in

(6) -They are white in colour gnd are

the sandy formations.
different from the figs of the coastal zone of Tripolitanisa.
Figs are sold in Garian market or are kept for domestic consump-

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

+ Dates are another important crop in the Jebel, but they are

cultivated only in Rsbta al Barbia and Rabta al Shargis at the
)

foot of the escarpment, Wadi Torshin —~ {(Plate 39), Slahat

(Plate 40), snd Wadi el Hammam. Figure 37 shows their

 distribution in the Tegion.

‘The date palms normally grow either in the bottom of the
wadls or near the springs, where in general the water-table is
near the surface. Certain types, however, grow naturally in
Bu Ghellan whereas others in Rabta al Garbia and Rabts 4l Shargia
etc.y are cultivated. The number of date palms is 9,239 and

are distributed as follows:
Producflon in Percengage
0

Mudiriyat Number of Trees guintals
. 1957-58 Production

Beni Daud 140 16 1.6%
Beni Nger 1,139 18y 18.8%
Beni Khslifa 82 39 k.1%
Al Gugsenm 670 56 5.7%
Al Ascbea 74053 6:8 66. 3%
A1 Orban 155 - ,, 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 Wedi el Arbaa.
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considerable number of trees grow in Slsahat at the bed of Wadi
Gan and Bu Ayyad at the bottom of Wadl Tirshin.
| The quality of the Jebel date palms is to some extent
inferior to that of Tunisian dates, probably due to less

(7 Tpe dates are preserved by

favourable climatic conditions.
remoéing the stems, sun~drying and pressing into blocks, and an
alecohdlic drink called 'Bukha' may be obtained by fermentatiocn.
Another less intoxicating drink called 'laghbl' may be extracted

from the trunk of the palm. From the leaves fibte is obtained

. %o make rope and baskets, and the trunk may be used for timber

and fuel. It 1s often used for the headgear of the wells.
Yields ?er tree are not high, the aversge yield per tree being
20 kilogrames. -

The Arabised Bebers of both Rabtas sell a third of thelr
6rop, 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 Asabsa, in particular, who,
having insufficient vegetables, eat more dates than the oasis
dwellers. '

Date palms are normally propagated firom the suckers of
female trees. There is no inseect 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 g season. The date
palms do not require artificial fertilizing, and they resist

poor soil cénﬁitions. 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 ether cultivated crop in this
:éecticn of the Jebel. In other woris, the quality of the soil
and the water need not be high.
L. A;ggg_g are found over the whole cultivated ‘@one 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
Fudiriyat Number of quintals Percentage of
} | trees 1957-58 Production

Beni Daud .. 1,465 98  21.9%

Ben; Nser 970 80 17.8%

Beni Khalifa 570 110 2446%

Al Guasem 730 40 8.9%

A} Orban 100 None -
Totals 55955 . ~ 100.0%

Al Asgbaa 1s again the most important zone for both the
number of trees and their production capacity, though the semi-
nomads of this region have dnly recently commenced development
of thelr 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 e¢rop. The low production in the other Mudiriyats may be



FIG 8. 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 téo young to bear fruit.

Generally speaking, the Jebel almonds are well adapted to
natural conditions but are still very sensitive to violent winds
end sharp falls of temperature at flowering time. They grow in
the Jebel without irrigation and ¢an rely only on rainfall during
the wet months of the year. They generally begin to bear_
significant quantities of nuts efter five or six years.
Sinciairte) 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 unbydded or bitter almond on account of its oil.
However, the Jebei farmers sell most of their own produce, either
through the Garian market or Tripoli, and reserve very small
quantities for their own consumption.

Grepes are grown in the whole cultivated zone of the Jebel, but
are to a large extent concentrated in Al Asabaa and Beni Daud.
Grapes are normally found in the small Berber and Arab gardens,
together with olives and other soft frukts. The number of vines

”1sv18,635 (Fig. 39 ). Their distribution and production in

1957-58 among the administrative unifs of the reglon is as

follows:



| -192- ' e
Number of Production in Percentage of

MudiriYat : trees g uintals Production
- 1957-58

Beni Daud 34900 100 | 36.84
Beni Hser 1,895 50 18.4%
~ .Beni Khalifa 360 52 19.1%
" 41 Guasenm 14360 20 743%
Al Asabaa 11,320 50 18.4%
Totals _18 635_” 72 100.0%

It appears from the table that in spite of the large number
of vines in Al Asabaa, 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 Asabsa are still young and so
far dd not give a heavy produection. The table indicates also
that Guasem has few trees and their production is low. At Al
6rbgn,‘the semi~nomads of this gone do not tend to plant vines
becauée 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 retsin water. Grapes, in particular, are more susceptible
than olives or almonds to drought, hot Ghibli winds and blowing
sandQ The Itslian 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 sre for esting, as the indigenous cultivators
have little desire or interest in making wine owing to their
religious prineiples.
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The grapes are planted in rows and pruned very short as
is the custom in Bieily and Tunisia.(9) 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 wine or 1 kg.
grapes for table,(10)
Peaches (Fig. 40 ) are widely planted in the Jebel and often
grafted on to almonds. They can bear fruit after 3-4 years.
They ave small and not very sweet, but flourish in this region.
There are two varieties called Natgachi and Falughg. Their
distribution in 1957~58 is as follows:

Number of Production in Percentage
Mudipiyat Trees Quintals of
' ligture Young 1957=-58 Production
Bend Daud 975 180 21 L +3%
Beni Nger 8,140 6,800 282 57+9%
Beni Khalifa 13150 14500 15 3.9%
Al Guasem 2,700 300 135 25.7%
Al Asgbaa 63000 1_5000 35 892%
A1 Orban Nome Neme - -
Totals 18,965 9,780 488 100,0%

. Apricots (Fig, 41 ) are similar to peaches in that they are
widely growm in dry gardens and are always grown from seed. The
tree ¢an bear fruit after 8 years, and 45«60 kgs. can be
produced by a mature tree. There are three main types:

Their distribution and prbduction‘for 1957-58 is as follows:
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Number of trees Production in Percentsge of

Mudiriyat Mgture Young quintals Production
B - 1957-58
Beni Daud ~ - 110 . 180 5 10.0%
Beni Nser - 300 350 28 56.0%
Beni Khalifa 90 70 11 . 22,0%
41 Guasem ) 80 30 3 6.0%
A1 Asabaa 100 500 3 6.0%
* Al Orban nge | Nope 7 - o -
Totals 680 1,130 5%  100.0%
Plumg (Fig. 42 ) are grown mainly in irrigated gardens in Kmashat,

Baptag.ané Bu Ayyad and are also grown in dry gardens. They
are sown In hoie§ 4@?50 em. deep, and usually bear fruit after
3% years. They flower in April and are harvested in sutumn.
Plums are found only in restricted sreas of the Jebel.  The
estimated‘numberqu trees and their production is shown in the
following tablet -

- Number of trees Produetion in Percentage of

Mﬁdiriyat Mature Young 1 g%ntals Froduction

Beni Daud 60 ko 3 0s28

Beni Nser . 200 240 2 72.6%

.Beni Khalifa - - . - ‘ -

Al Guasem 4 - - - -

Al Asabaa 130 800 10 27428

Al Orban - e - -
Totals 390 1,080 37 | 100.0%

Applés andlﬁgﬁégranates are grown in the Jebel in most of
the Berber and ex-Italian farms (Figs.i3jit). Their distribution
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and production in 1957-58 1s as follows:

Avples
Mudiriyat Number of trees Production in Percentage of
liature Young guintals Production
195758
Beni Daud 150 220 3 1.74
Beni Nser 2,200 1,300 - 28 13:4%
Beni Khalifa 400 150 130 64a1%
Al Guagem 170 20 17 8%
Al Asabaaz 500 %,000 25 12.4%
Al Orban | No_n'e - - | -
Totals 3,420 5,910 203 100.0%
Madiriyat Number of trees Production in Percentage of
Hature Young _guintals . Produetion
195758
Beni Daud 50 30 2 11.2%
Beni Nger 60 30 % 22,2%
Al Guasem 15 - 1
Al Assbaa 110 250 11
Al Orban - - -
Totals 235 360 18 100,0%

-

 Generally speaking, the possibility of inecreasing the number
of fruit trees ~is great in both A} Assbaa and Al Orban which
contain extensive areas of fallow land in the more humid zone.
Some efforts could be made to encourage the semi-nhomads to growf
“fruit trees which would be able to survive the arid conditions
of the region, espeeially olives which are the most important

trees.
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VEGETABLES

The growing'of vegetsbles 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 Slghat. In
these zones, the gardeners use irrigation for growing many kinds
of summer vegetables such as peas, beans, tomatoes, green peppers,
'broad beans, onlons and potatoes. Winter vegetsbles are cabbege,
cauliflowers, carrots, turnips, spinach snd lettuce.

Both winter and summer vegetables ¢an be grown in all the dry
Berber and ex-Italisn farms for famlly consumption. Vegetables
can be irrigated by mesns of the water of the cisterns or reserve
oirs in order to support their home requirements. In Rabta al
Gerbia and Rabtasdl Shargia, the 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 Rgbta al Garbia where sglinity affects the
_cultivation of some kinds of vegeéteblesas.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 fbr
trensporting the‘veéetables over the 32 kilometres. Kmashat
and Slahlt gardeners are facing the same problem and they also use
donkeys for transporting their agricultural products to market
(about 10 kilometres).
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COMMERCIAL CROPS
TOBACCO

Tobacco is the only commercizl crop and the most important
agricultural product of the Jebel Garisn within Libya as a whole.
In Iibya, tobacco cultivation 1s strictly controlled by tre State
Monopoly which not only maintalns the standard of culture but also
restricts the area under cultivation each year. Garian is the
principal zone for the production of tobacco within: Tripolitanisa,
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.
' iThe only variety grown in the Jebel is the Perustitza or
Oriental type which originated from Bulgaria but 1s now raised
from Italian seed.‘lll» This seed i1s imported annually from
Ttaly end is cultivated only in the Jebel aress. - It is a non-
irrigated crop relying entirely on seasonal rainfszll for its
development, |

" The cultivation of tobaceo was introduced by the Italisns in

1928 who' formed the precursor of the present State Monopoly then
under the administyation of the A.T.I. after 1933.¢12) At the
present, tobacco cultivation is restricted to the ex-Italien farms
‘at Tigrinna Estate, and to some farmers (mainly Berber) in Al
Guasem and Beni Khalife. | |

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 outerops or deep gullying. The whole area
lie covered by a deep loese and sandy soil which enables full
_development of the tobacco plant. Horeover, this zone has a
higher rainfall than other parts of the Jebel, Figure 45 gshows
‘that annual production fluctuates from one yeaz to another. This
15 due to the unreliability of the rainfall, a characteristic of
the whole Ldbyan climate. Thus, the drought years of 1936, 1947
‘and l95h gave the lowest yields except for the war yesrs. The
‘_influence of ralnfall on production is shown further in the years
I-between 1943 and 1950 by comparing production with area under
;cultivation (Fig.u46). The ares under cultivation has tended to
‘increase with the exception of 1945, 1949 and 1958. The srea
under eultivation is fixed by the State Tobacco Mbnopoly end
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 whicb has the full right to reduce, in any
year, the area of cultivated land, becsuse the morket for tobacco

is limited to the small and poor population of Iibya.

| ‘Tobecco,is g crop with several prerequisites to cultivation,
Firstly, it must be restricted to a specific area on the farm
ﬁhich must also be ploughed deeply by'a tiactor.  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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must be prevented from trampling over the ploughed soil and
impairing the benefits of both sunshine and rainfall.(13)
| At the beginning of October, the State ?obacco 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‘quahtity of good soil is placed. The soil must first be. cleaned
of grass and pebblés snd then'inorganic fertilizer must be added
to thé prepared soils After this operation, the farmer sows the
: seeds #arefully 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 1t
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.l .Every plant must be
trangpbrted carefully snd independently, . / _
' .Harvesting commences at the beginning of June, and lasts
psua;;y.uptil the beginning of October, because the farmer must
harvest each plant as it ripens and not wait until all are ready.
gor ha?YéStinE@ _

The tobacco leaf ig genefally small, feathef butted, aromatic
end delicate, requiring careful manipulation at all stages, and a
comparatively long period of fermentation under sn even temperature.

It is sorted into two factory grades classified as American Grades,
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and Grades IV or Kappa.(lh) - Then it undergoes a secondary
-férmentation in -open-sided bales of 25-30 kgs. nett.

The average yield per hectare is 400 kgs, dry leaf, at 1§
mbisﬁure”contenta< Maximum yields may go as high as 1,000 kgs.
dry leaf per hedtare in exceptional circumstances. Yields depemd
entirely ‘on the amount of rainfall which:occurs during the plamting
‘end -early growing periods. ' However, in genersl the higher the

yield the poorer'the*qualiﬁy% o
| Pérustitza'can'be descfibed as an aversge quslity oriental
‘tobaccoy when manipulated and fermented properly.  But it has
& distinet pungency, which mskes its use in cigarettes very
limited. At present there is a tendency for Jebel farmers to -
‘plant bybrid Perustitiza from self-controlled seed, which gives
higher yields but is of inferior quality.

Finally, the possibilities of extending the cultivstion of
tobacco in the future seem to be quite good since soil and
<§1imatic conditions suitable to tobacco are found 4n lzsrge areas
of the Jebels In both Al Asabaa and Beni Khalifa, there are
extensive fallow lands which nay be developed for this crop.

The ex-Italian Government was going to appropriate the ttilised
zones in both Mudiriysts in order to enlarge the ares of land
‘under tobacco cultivation and to support more Italian settlers;
but the Italian sehemes were prevented by the outbreak of wars

- At present the Tripolitanian Government has no serious desire
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to enlarge the cultivablé lands for tobacco cultivation for e
variety of reascns. = In the :irst place, the present high scale
of annugl production of tobacbo does not encouragé the State
Yonopoly to go further in its agricultursl policy for this crop.
Secondly, according to official sources in the Tripolitsnisn
Government, there is no good market abroad, since the U.S.A.,
Germsny, Greecce, Cuba, Itsly, Turkey, etcs, all produce vsrieties
of higher quality than the prototype in Libya:s However, if the

Government is determined to impose high taxes on foreign cigar=-

ettesy 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 Bast.
This 1g.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 Jebels On the ex~Italian settlements,

it forms an important contribution to domestic needs.

‘Barley is in fact the most basic food crop in the region and the

greatest proportion of people prefer the cultivation of barley to

‘wheat. It forms 67:8 per cent of the total production of crops

by weight, Barley ig cultivated extensively in the Gattis and
the Ghibls lands and also by the Berbers and Arabs in their own
cabila. - This is the case in Al Gussem, Beni Khalifs and in.the

‘western section of both Beni Dand snd Beni Nser. Cultivation

“\\Q\“ - : 70;?} K}
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of barley to the cast of the two Mudiriyats is limited, owing to
restrictions imposed by the Italian settlements in Tigrinna.
In both:Al Orban and Al Asabasy the semi-nomads practise shifting
cultivation of barley on a large scales

~ ' 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 1llustrated by figure 47 and the following table.

e Zroduction
- Beni Dand 16.5%
Beni Nser 2006%
Beni Khalifa - 5,480 . 6.+9%
Al Asabaa 17,758 2248
Al Orban ~‘ 44960 T 6.7%
fotaly 784458 | 100,04

.  §his table shows that A1 Guasen was the most important area
for the production of barleys This may be due to the position
of Al Guasem with its higher rainfall; good soils and gentle
slgpgg_though the area 1s smaller than Al Asabaa which has the
~sécond,highest productions Although Al Orban is extensive, it
has the lowvest production of barley because of its sccidental
surfaces. |

However, the Jebel people grow barley for home consumption
only, The cultivatbrs ¢cmmenee ploughing at the beginning of

autumn when the‘sbil recelves rainfall, but thls operation is
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delayed in the Gatti§ lands until the quantities of rainfall sre
‘sufficient for the beginning of cultivation. Harvesting of barley
sterts at the beginning of lMay until the 15th May. -

Wheat (fig. L8) is léss important than barley, though it is grown
in certain areas as a winter cropy particularly when there is the
prospect of good priceSs;.,Wheaf grows successfully over the Jebel
and ‘Gattis lends The total area of wheat in 1957-58 was 5,942
héctafesé Wheat production in the Jebel Mhdirlyats is recorded

as 17;893 quintals,

Beni Dand 1y3% 7.9%

Beni Nger 54626 315
B eni Khelifa 1 . .68
Al Guasem . 2,488 ' 13.4%
Al Asabaa 5:233 29, 3%
A1 Orben 2,352 .38
Zotals . 17,893 | 100,0%

This table shows that the highest production of wheat is
found in Beni Daud, Beni Nser and Al Assbaa. The cultivators of
Beni Nser and Beni Khslifa cultivate wheat only in the Jebel

and Gattis but have no right to sow cereals in the Ghibla land.(l)

(1) The Tripolit.anian Government prohibited the trkbes of Beni
Nser, Beni Khalifa and Al Orban from sowing cereals or
practising pastoralism after the clashes in 1959 betuween the
Berbers and the Arabs over the Ghibla.
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In the case of Al Asabaa, fallow land is found over extensive
areas which could produce high yields of cereals.
ESPARTO.

‘Esparge or helfa grass is an important uncultivated crop
_since iﬁ”i?finfhigh-demand for the menufecture of high quality
paper and banknotes-(l) This type of cash crop is to be found
growing naturally in the whole of the Jebel Garian with the
éxaepﬁibn of the cultivated lands in Beni Daud, Beni Nser, Beni
Khalifa and Al Guasem. Esparto in fact grows well throughout
the Mydiriyat 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 declining; mafbe 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 e mondpoly (the Egparto Company). The local population
harvest the esparto by hand pulling, beginning at the end of
August and carrying on until the beginning of April. The grass

'_(1) There are aetually two different genera of the so-called
‘esparto grass with different characteristics snd uses:
Spartum lLigeum which is used primarily for making Household

articles, and Stips tenaclgsimg which is used for quality
paper making (15)
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in this period can flourish as a résult of the greater rainfall
and soil moisture. |

The production of esparto in the Jebel varkes from one year
to another, since two or more years' growth may have acecumulated
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 1946 was, in part, due to the heavier growth
which had accumulated during the war years when little pulling
occurred. The production of esparto between 1952 and 1957 was
falrly steble as indicated by the following figures:

1952 - 17,928
1953 17,395
1954 o 16,158
1955 - - 19,180
1956 16,964
1957 15,058

Totals 10k 8%

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 ennum; frém 1980 to 1910, 10-20,000
" tongy 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 kilitary and
other Government projects.
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similar.
- LIVESTOCK.

 The livestock industry is a most important source of income
in the Jebel Garian and is considered the main sgricultural
activity of the inhabitants. Animal husbandry is carried out
by both Berbers and Arabs. Most of the settled and semi-nomadic
tribes own sheep, gosts, camels and donkeys. The sedentary
tribes in fact do not themselves practise pastoralism, but they
deliver their animals to shepherds either to Al Assbas or Al
Orban who ¢en search for grazing lands mainly in the Ghibla
where pastures and perennisl water resources are gvailable for

\
sheep and goats(Plate 42).

Goats L, 89k 53+5%
Sheep - 274343 3335
Camels . 4,762 5.9%
Donkeys 3,905 4.9%
Cattle 1,267 1,8%
Horses 321 0455

Totals 82,492 100,0%

Goats (Fig.49 ) form 53+5% of the total rumber 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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Modiyivet - §2§§§§:§§_nenga - Percentage

Beni Deud 55712 12.8%

Beni Khalifa - 4,702 1045%

Beni Nser 3,133 6495

Al Guasem 5,315 11,9%

AL Assbsa 11,448 25.5%
Al Orban 14, 58% 32, 5%

| ~ Totals W, B0 100.0%

The highest number of goats is found in both A1 Orban and
Al Asabaa, due to the extensive ereas of grazing land which are
found in these zones, whilst the pastures are limited in the
other Kudiriyats.  Although Beni Daud ranks third in the number
of goats, its livestoek is grazed meinly in Gattis lend by Araifa
and ﬁiﬁihin shepherds.

The Jebel goats appear to be extremely sbuse-resistant.
Moreover, they can fleed 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
| leaders because their speed is greater and beeause of their
abllity to find good pasture. As a result of these advantages,
the semiénomads in particular tend to own more gosts than sheep.
In eddition, both sedentary and semi-nomadic tribes can benefit
from goats' milk and meat for home consumption. Furthermore,

- goats are very useful for semienomadic in particulsr, 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 becauge they ure more resistant to the rigorous climetic
conditions which prevail in the southern zone bf the region.
Sheep (Fig. 50 ) are also an important source éf 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
Gistribution in the Jebel differs frow one Mudiriyat to another.

Mudirivat %%%f%é Percentage

Bend Daud 4,955 18.1%
Beni Nser 3,94 4 5%
Beni Khalifa 3,602 13.6%
Al Guasem 4,188 15.3%
Al Asabea 64350 23+2%
Al Orban 4,20 15.3%

Totals 27,343 100.0%

The largest number of sheep is found in Al Asabaa, where
there are extensive areas of better grazing land. Beni Daud
comes n@xt, though the tribes of this section of the Jebel are
sedentary people. They hand over thelr animgls 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 1n the eastern part of the
Jebele This may be due to the fact that the semi-nomads there
prefer goats to sheep as they are better sdapted to the more
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mountainous terraines. The other areas, Beni Nser and Beni
Khalifa, for example, have roughly the sare number of sheep;
this is due to some extent to the difficulty found by those
people in grazing their livestock in the Ghibla land.

| Sheep require greater attention than goats as they are
‘more sensitive to climatic conditions snd need good grazing land
and peérennial water resources. The southern zone of the Jebel
is used for pastoralism during winter, whilst the northern gone
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 padssible 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
animgls of small or medium size, approximgtely 60 to 75 centi-
metres in height, with mature ewes weighing 35 to 40 kilos. and
rams 40 to 60 kilos. Horeover, Barbary sheep have a large
lump of fat In their tails so that they cen withstand the hot end
arid climage. This type of sheep requires much less drinking
water than improved breeds of sheep, and has adepted itself to
great varigtions in grazing and nutritional conditions. On
green pasture, the sheep thrive and fattem without access to
ﬁ:inking water, while in the dry season, when grass and other
nutritious plants sre no longer available, the sheep can be

maintained on the coarse scrub if watered at intervals of two
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or three days. This is certainly an important cheracteristiec
in g region where there is usually an acufe shortage of natural
forage and woter in summer months, during which time the nove- |
mgnt of flocks is strictly dependent upon the possibility of
_watering then. '

‘The quality of Bsrbary wool varles considerably within
indiyidua;'ﬁlegges as well ss between sheep of the same flock
and from onme flock to amother. Some Jebel sheep produce as
much as ¥ or 5 kilos. of wool whilst others yleld only 1 to 2
kilos.

Generally spesking, all Jebel sheep~breeding depends on
segsonal migration. In winter and spring pastoralists follow the
development of the vegetation of the Gattis and the Ghibla. In
sumper, the temperatures are too high in both these zones and
therefore the pasboralists sre forced to migrate to the north
where a little grass and water are available.
| However, leck of continuous fodder and the prevalence of
parasites are the two éutstanding drawbacks in sheep-ralsing
in the Jebel, and & further policy of improvement in sheep
husbendry needs to be established. Thus there can be no
improvement of sny stock unless each individual animsl is
héaithy gnd well fed. The selection of breeding stock is
carried out by the pastoralists themselves with little regard to
eny laws of breeding.

Camels (Fig. 51 ). lost of the Jebel camels are very lmportant

for drgught purposes end as pack animals. The number of camels
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in 1957«5€ was 4,762 or 5.9% of the total livestock #n the Jebel.
Their distribotion was as follows:

Mudiriyat - Number Percentage
Beni Daud B6S - 18.5%
Beni Nser 510 10.6%
Beni Khalifa 500 1045
Al Gugsem &9 13.6%
Al Asabaa 1,025 21;6%A
Al Orban 1,215  29.3%

Totals 4,762 100,0%

Fost camels are concentrated in Al Orban, A1 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 transpdrt which can be utilized for
travel between the deep Ghibla and the northern zones of the
Jebel gnd vice versa. In other parts of the region the inhabi-
tants use camels for draught purposes whéther they are 1n 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 L3). Camels are also important
as a source of milk and meat. Camel meat is of special
importance during the winter seasons and it is mzinly 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 ss follows:-

idirdyat Number Percentage
Beni Deud 676 17.3%
Beni Nser 821 21.4%
Beri Khalifa 449 11.2%
Al Guasem 629 16464
%1 ésabaa 5ok 15.24%
A1 Orban 736 | 1843%
 Totals 3,905 100,04

Beni Nser and Al Orban have the greater proportion of donkeys
although they are quite numerous elsewhere. Despite their small
size, donkeys are by far the most importsnt meens of trensporta-
tion, being the principal pack and riding animal in the rural
areas of the Jebel. They are used extensively for transporting
sgricultural products from the farm to the local market in
Garien town. The donkey is also useful for both semi-nomsds
during thelr 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 snd smgll in size. It can carry on its back
loads exceeding two hundredeight.

Cattle (Fig. 53) are one of the most important kinds of livestock
Akept'in the Jebel. The number of cabtle 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:-

Mudiriyst ~  Number ZRercentage
Beni Daud 114 8.8%
Beni Nsger Lo 3487
Beni Khalife L 1l.2%
Al Guasenm 292 23‘0%
81 sabaa 135 10.6%
Al Orben I 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 Ngkhle (Al Guasem)
and Slahat (Beni Nser) 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 Benl Deud and Beni Khalifa, the inhabltents keep cattle
mainly to produce milk for children. Neither Berbersmoe Arhbs‘
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 end permsnent water.

The local cattle are of the same type which are found over

the whole of North Africa. They ere a small, horned, hardy and
light red. They ean produce 50-100 gallons of milk, when
' pastures ave good. The Italians introduced the Pantellarian
breed from the Island of Pantelleria. 'It is very hardy and
disease-resistent, 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 galldﬁs against the local, which gives only 100 gsllons.
Yoreover, the Ttalians crossed the Pantellerisn with the
indigenous cow and the resultant. breed was stated to have
‘withstood the harsh conditions of this semi-arid region of
Tripolitania. 1O’

Horses (Fig. 5% ) are much prized, but they are not numerous.
This ig partly explained by the fact that theor nutritional
denands are less easily satisfied than those of the camel for
draught purposes. On the other hand, the horse is a very
useful animal on the Italian farm. It is usedAfor agrieultural
purposes, drawing carriages snd riding, The horse is as fully
used by the Italisns 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, snd distributed as follows:-

Mudlrivat Number  Egreeptage

Beni Daud owm 12.84

Beni Nsger Ll 1348

Benl Khalifa 26 8+2%

Al Guasem 57 17.8%

Al Assbaa L) 45

41 Orban 107 33.lp
Totals - 321 100405

Thelr concentration in Al Orban reflects the existence of

semi~nomadic tribes which use horses for riding. Al Guasem comes

next owing to the existence of good pasture iand and a permanenr
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water supply in Wadi Nekhls The rest of the areas have roughly
the same number of horses. Both Berbers and Arabs consider the
breeding of horses as a Juxury and therefore the owners of horses
are normally wealthy people. The Jebel horse is mainly deseended
from the sncient Berber breed whieh produces the best army horses.

The number of livestock in Tripolitanis in general and the
Jebel Garian in particular has fluctuated considerably in the
course of the past £ifty years ss a result of war, local unrest,
droughts end political changess During times of war the number
of livestock can decrease in many ways, local unrest leads to
neglect of watering places, lack of security and general decadence
in the industry. Drougﬁts vere recorded in the years 1897, 1907,
1915; 1935-36, 194748 and 1954 of which those of 1€97, 1936 and
1947 are generslly considered to have been the worst. In
gddition, during the years of drought a certain number of Garlsn
tribes migrated with their herds to Tunisia, hoping to find
grazing land for their animals. Moreover, the Italian colonl-
zaﬁion schemes deprived the native of much available grazing land

and even more important, access to relizble water supplies.(17)

The first'steb ﬁo improvement must be an adequate and
reliable provision of water and the aVailability of perranent
grazing lands vhich would provide fodder for the livestock not
only for & few months but for the whole of the year. This step
could be made by surveying all the water resources in the Jebeland
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by encoursging the population to repair the old Romsn cisterns _
wvhich 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 spinelesé cactus etc.y in order

to feed their livestock during the years of drought when the
grazing land 4n both Ghibla and Gattis is Iimited and cannot
support .the livestocke The cultivation of millions of carobs
could be achieved in the more humid zone of the Jebel in order
that animals might survive when grazing land is insufficient.

- . Secondly, the Government should ebolish the tribal rights to
gzazing~1énd in Ghibla and Gattis so that the whole population

has equal right to graze their livestock. The third step could .
be fulfilled by an improvemént in both the quaiity and quantity

of livestock productions This would be likely to increase the
importance of this econmémic source by ereating a more diseriminate
- 'ing market in Tripoli for the Jebel livestock productss 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 mixzed farm in esch
Mudiriyat in the region to breed better and healthier livestock,
which could withstand the rigorous climatic conditions in the
yesrs of drought. |

AGRICULTURAL, REGIONS y .

- The Jebel Garian may be divided into four agricultural zopes.
(Fig. 55).
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g ineludes the Mudiriyats Al Gugsem, Benl Dand,

" Beni Nser, Beni Khalifa and the northern section of Al Asabas.

zone oceupies & vast ares in Tigrinna,
g 1s situated to the north-west of the

Zope covers over an extensive

area to the south. of the Jebels

ng occuples 515 sq+ kilometres or 11,027

hectaress This zone includes sll the dry gardens whether they
are owned by Berbers or Arabs. The main crops of this zone are
olivesy figs, almondsy peaches,'aprieoﬁs.aﬁd vegetabless More-
over: in certain areag, cereals are grown.on a smsll scales Some
members of the tribes of this zone own livestock which graze
either in Gattis or Ghibla lands.

-8 good example of this dry farming i1s the 20 hectare farm

owned by Mohemmed Abu Rakhis which lies about 12 kilometres south

of Garian town. The total number of trees is 2,060 with the.
following varietiess~

... . 0Blives 400
Almonds 800
Vines 800
Peaches 30
Apricots 15
Apples 15

...~ The farmer cultivates winter and summer vegetables such as
cabbages,. tomatoes, green pepper ete., Ceresls are grown between.
the trees; also in Gattils and in the Ghibla he has a considerable
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number of goate €80) and sheep (50).

, includes all the ex-Italian farms in Tigrinng.
This zone is restricted to the most fertile areas of the Jebel.
Thé estimated area of this zone is 1,458 heetares, of whieh 1,200

hectares are cultivateds Tobaeco is the major commercial erope.
%héré:ére‘3565£arms,‘Varying in gize between five and two
hectares, but the larger farms are found in the southern section
of the exwﬁaTsIa Estate, whilst the smaller ones are located to
the northe
" " Atypical five hectare farm is that owned by Mohammed Meld
Torahim. - The farm number is 348, The total number’ of trees is
1275 - ’
. Olives 70
Peaches &
- Almonds 40
- Pomegranates 7
Figs 6
~ The cultivated area in tobaeco is two and a half hecteres.
Wheat occupies two hectares and a half hectsre is devoted to
different types of summer snd winter vegetabless The farmep
has 15 goats and 10 sheep.
Jattis op ¢ ' This zone covers 1,000 hectares approxi~

mately. Wheat and barley form the major cxops of this zone.

~ Most of the Jebel tribes own specific parcels of land. The

cultivatcrs, whether Berbers or Arabs go down ab the beginning
Of winter to sow cereals in Gattis, and again at the begznning of



L.

-219-

sumiter for harvesting.

- 'This zone ¢ontains the most fertile slluvial soil in the
regiony since the verious wadi deposits are spread out over this
areas: ' Phus the soll renews its fertility every yesr, and the

cultivation of cereals is very- successful when there 1s adequate
rainfalls .

"Phis zone involves the whole of the Midiriyat Al Orben and
the southern ond central sections of Al Asabaa, snd its estimated
area is 22,700 hectares. Its predominent physical features are
the gentle slopes down towards the deep Ghibla. The vegetation
cover includes esparto, zizyphoes lotus ete., which are the major
fodder for livestock. Although grazing is the principal form of
activity in this zons; the semi-nomads of both ALl Asabea and Al
Orben also practise extensive shifting cultivation of barley and
vheat. The semippomads, however, have no specific cultivation
areasy but any land in the Ghibla that has bemefited from rainfall
is favouragble for the growing of cerealss

In conclusion, it may be said that there are msny problenms
facing the futuye agricultural development of the Jebel Garian:.
$he_sg@entary peoples of Al Guasem, Bani,Dand, Beni Nser, Beni
Khalifa do not possess sufficlent lend for their needs in the
Jebel ereass T§§ numeroug dry gardens must be preserved for
arboriculture so that the people will be forced to practise
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shifting cereals cultivation either in Gattis or the Ghiblas

The search for othier lands is particularly intensive at the
present time. = Again, in the western areas, steep slopes restrict
‘the amount of cultivable lend, which is ‘concentrated in the large
waldlse .

:1-. In an arid region which in many respects is only of marginal
.quglity for many crops, good ground water resocureces are essential
for developmenté . Such resources do not exist on a large sesle
in Garian so that sgriculture must rely on rainfall and effiecient
means. of collécting and utilizing the same. Ip Garian, the
Tginfall varles in volume snd reliability each year snd there is
probably at least one year of drought in every five. Conseyuent-
1y, ‘dgricultural production fluctuates immensely snd such -
fluctuation can undermine incentive and marketing possibilitiess
o Shiftding eultivstion and psstoralism often result in the
loss of potentislly cultivable land to stable and more preductive
agricultures - In 41 Asabaa and Al Orban, there sre large stretches
ﬂb£+land; particularly in the north, suitable for olive and tree
ciltivation but owing to the tribal system they remain out of
continuous cultivations

-+ Agriecultursl development is also hampered by the basic
ignb:ance of modern and more efficient techniques of cultivation.
Thé inhabitants of the Jebel Garlan still rely on old end
dnefficient ploughsy primitive tools, and outmoded ideas with
regard to fertilization, rotation of crops, irrigation, and
harvestings Such methods ean be improved by education and
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grezter extension faecilities but it will be a slow snd painful

processs . -

. The. £in2) pyoblem concerns the Italian farms, During the
British Military Administrstlon of Libys, the rights of the Italian
fgrmers were malntained snd guarenteeds - However, with the signing
of the Italian~libysn treaty in 1956, the Italisn settlers were
given the cholce of either staying on their fsrms or handing these
6Vernto the independeat Libyzn Government. -As g result, 90% left.

. These farms are now mainly in the hands of the loeal Berber
population, and the chief problem fecing the Government is how
these new formers can manage without the advenced technical know-
ledge of the Italians and without the generous subsidies that the
,;ﬁalian Government provided in drought years. The main crop is.
tobacco vwhich requires careful attention at all stages. However,
the Tripolitenian Administraticn is téking steps to meintsin
standards and equipment in good ordery and to improve the land of
the farmer. Furthermore, the State Tobacco Monopoly can withdraw
the “Hamer's licence 4o cultivate this crop if his standards are
poor.  However the Government does not provide any help in the
case of failure = a factor which causes anxiety 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 education, but especially in the teaching of
agricultural.technidheSa‘ A start has been made, but there is much

to be dones
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CHAPTER X
INDUSTRY.

" Most of the industries of the Jebel Garian are small in
vekteﬁt ahd are main;y related to agriculture, Two of these are
oil-pressing and £lour milling, Both modern oil pressing and
| oil Qtessing by means of animals are found and Figure 56 shows .
‘their~distributian in Garian. The modern oil-press was estab=
‘lished to servé the Italian farmgis in Tigrinna: It ecan produce
a better quality oil, slthough the oil is still below the standard
required in Burope. DMuch of it is exported to Italy for refining.

fhe primitive oil-presses are opératéd by the Jebel owners énd
they are located meinly in the sedentary agricultural areas. AS
élresult,of poor methods and the lag between harvesting and press-
ingg during which the acidity of the fruilt increases, the oil
§btained is highly flavoured with & high acid contenta(l) These
qualities are distasteful to most mon-Iibyans but the local
population prefers this oil tc.the relatively tasteless oil in
favour elsewhere. Howevery the production in the oil presses 1s
restricted during harvesting (October to November), (Plate 44).

| As regards the flour-milling, there are a tremendous number
of maehines-in existence in wvarious places and'they wvork by Diesel
powered mobile units, Thelr distribution in the Jebel is shown
in Figure 57. There are on an average at least four flour millers
in each edministrative unit (Mudiriyat). The activity of those
millers in the whole year 1s continuous but it increases during the
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summer when the people finish harvesting.

Another interesting local industry ls the manufacture of
pottery, which exists in four tribes: Mismin, Abgar, Bu Slama,
and Rshbas (Figs 56 shows their distribution). This industry
~ is restricted to four places only in Guasem, owing to the avail-
ability of clay meterials in Bu Gheilan, snd Khusha (to the east
of Wzdi Gan)e. The people here produce the pottery in small work-
shops (Plate 45) and have provided this pommodity for generations.
However, these potteriesgenerally produce most of their work for
domestic purposes, although certein pottery is produced for other
purposes. J%he Jebel Garien has a remarkable reputation as a
result of this local industry, and a large amount of pottery is
sent every year togTripoli end the major Libyen towns. There is
nothing in faet better than pottery which can keep water iresh and

cool during the hot summer. (Plate46).'
| The'pioduction5of pottery varies from place to piace, but the
highest production occurs in Miamin which can produce one thoussnd
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 snd absence of
central heating in the workshops.

| Quarrying ig another aspeet 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 patter shaped lime~stone rocks was particularly active
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a long time agoy 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 Itzlian Admin-.
istration, this industry was in great demand and was therefore ver,
active owing to the stones being used for building the farm houses
in the Tigrinna Bstate and Garisn Town. The stone was also used
to construct-the houses of the Administrative O0fficers.

 vHowever, this industry csn bé encouraged again if the popul=.
ation desire to live in houses instead of troglodyte dwellings
which are in the opinion of the writer not as good as the stone
houses from the point of view of hygienes ‘

. Apart from the local industries is the handicrafts which are
usually csrried out by women in housess Of thesey perhaps the
most~common one is the manufacture of the Holiwbarracan which is
use& for men wearing and as blanketSa(a) This industry is
'.carried\out by poor families« These families buy the raw wool,
wash 1it, weave it and mske into barracan. The usual proiit 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
make ite Another similar handeraft 1s the making of tents which
is quite comron in both Orban and Aszbza. There is in fact much
similarity in the methods of mak{hg of both tents and barrscan,
except for the difference in the raw materisls; as tents are
generally made from goats hair. | These two handicrafts are as

mentioned already, carried out by women. ‘
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Other hendicrafts are the making of wood ploughs and tools
f_or agricultural purposes, blacksmithing and shoe making in small
| individual shops in Garian snd Tigrinna. Charcoal 1s in great
1'dema§d due to its extensive use for both cooking and meking Shahl-
tea. The wood of the one adult olive tree produces approximately
one tén of good c¢harcoal. The method used is by cutting the
‘ wood‘into pleces, putting it inside a small pit, lighting and
covering it with clay. After two to four days end when the whole
'amount ils burned they open the plit, take the charcoal and expese
1t to the weather for a few days until it is dry and ready for
ases (3)

Generally spesking, most of the Jebel industries as we have
seen, are either relying on agriculturél products or primitive
ones, and the ohly possibility of industriallzetion is the ilmprove-
ment ol the modern cil pressing and flour milling. By these
means, it would be possible to increése the production of pressed
olive oil end establish snother fectory for refining olive oils
In éd&iﬁion, it would be possible also to add new industries to
the Jebel, depending upon both the production of cigerettes and
fine papers for tobscco znd Espérto. These attempts ecould be
done if there were the necessery capital and investments.

(1) United Nations, The B
New Yﬁrk, 193’ p0137¢

(2) .¢aeniu, A.Jsy 14dby:
| dripolls 1
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(3) Attiviga Di Neorizzeiere Aereris in Tripolitsnia, Rome, 1930,
Pe25. ‘



CHAPTER XI

COM_UNICATIONS

The position of the Jebel,Gérian in the central part of
the Tripolitanian escarpment hgs‘signifieanx value for the
routes which link Tripoli with Garian and Pezzan. Thus the
Jebel routes have played an important pa?t during the Arbb and
Turkish rules in Libya. The most important routes are those
vhich linl: Gsrian with both Mizda and Nalut. Moreover, the
ezchange of goods between the Jefara Arabs and the Jebel Berbers
followéd the main track vie Vertice at the escarpment. This
route was used extensively durlng the elghteenth and ninetsenth
centuries by the caravans, when the exchange of goods between
Nigeria and Tripoli was very aetive.(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 clagses according to their quality.
Ju the first class category is the main road which links Tripoli
with Nalut and Gsdames. This route is the most important one
in the Jebel, end was constructed by the Italian army &t 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 Ital ian Government spent
millions of liras on the comstruction of this road, particularly
at Bu Gheilan vhere the slope of the escarpment is very steep

(Fig. 58). This routeils wide and metdl led for seventy
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kilometres from Bu Gheilan as far as the administrative boundary
between Garien and Yefren, The value of the route was signifi-
ecant both for the Italians and the Arabs as it enabled the
expansion of the Italian settlements in the Tigrinna Estate,
Furthermore, the Italians ¢onstructed several secendary roads
‘through the agricultural lands in both Beni Daud and Beni Nser:.
in order to serve the needs of the ex-Italian farmers, The
roads fadiate from Tigrinna villege to the north and to the south;
Although they are not mscalamized they are quite suiteble for
veﬁic.les.,_ (Plate 47, 48}).
| in the second eategory is the main route which connects

Garien town with Rebtas and the other route which goes down %o
thé deep Ghidble as faf‘as Mizde and the Fezzan (Pig, 58 ). These
reuteé are not macadamized and are usually narrow, but they are
quite suitable for mechanical franeportatlon. The Mizda Garien
route begins at Bu Zeéyyen snd runs across the Asabaa plateau and
slopes gently down to Mizda, This route was constructed by the
Italians also for military and edministrative purposes. It hes
a length of 90 kilemetres, and its importance at present is to
* transport passengers from Garian to Mizda, mostly nomads of Ulad
Bu Saeif; The importance of the route has declined as the main
road %o the Fegzan province, since the Pederal Libyan Government
has ¢onstructed a highway via Misurata Bu Ngem and Sebha,

The Garian~Rabta route functioned in the transportation of
passéngers from the railway statién which is located at the foot
of the Jebel, Since 1943 this route has also lost its
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significance, At the present time, it has importance to the
Arabised Berbers of Ratbas who are mostly engaged in growing
vegetables, supplying. the Garlen merket, The farmers use this
route very often for trapsporting their vegetsbles. There is
‘Do bus service on this route. ..

- 1Imn gﬁdﬁt&@#lthep§'is also another road with natural founda-
tion which was gons#?ugted recently (1949-59) by the Esparto
Company in order to.connect Garian with Bir Cur central
colledtion of esparto in O’rban,-,(u) ~ This .road departs south-.
wardé from the Tigrinna Village as far as Bir Cur. The only
significant value of this road seems to be in the collection of
9395?“1 , e o
. | ather motoreble tracks have been mainly constructed dy the
Esparto Company, They are generally smaller than the former,
and ést}é.f&anéemz,*ated. in the eastern and central zones of the
Jebel owing to the asvailebility of flourishing esparto grass;
'whélst the4wes£ern zone of the Jebel, which is primarily poor
in vegetation, has no major trauks built by the company,

The third category of communications comprises the network
of lésser tracks or footpaths which link the main routes, Those
tredks are pough end narrow end they are £it only for pack
anjmale, ffh;e,y are generally widespread throughout the Jebel
and their only significent value is for the pastoralists of both
Agabag and Orban wheré"‘uth.e.‘ routes ere used very often during
their movements for sowing or harvesting cereals and grazing
Jg,ivesfock., ' The mést importent 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 theéy go down to
Gathis for sowing or harvesting. '

. Railways have in fact historical value since this route has
ceased serving tiie Jebel peopie sinee 194%3. ' This linked Garian
with both Azizia‘and Tripoll snd the main purpose of constructing
this line was for military and économic purposes. -

Therefore, most of the Jebel routes ere either non-macadam-
ized or primitive ones which require more attention from the
responsible asuthorities in order to serve the needs of both the
sedentary éhd geri-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 ﬁnderground water resources
and soll potentiality. Precipitation, being unreliable,
irregular and often violent, is, in fact, one of the main
problems which impedes the expansion and success of agricultural
products. Furthermore, the six months of aridity do not enable
the soil to maintain its underground water resogrces, and
generalized and localized drought, which occur every four ar
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 bottom of wadis, and thelr 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 rsin fails, the ensuing effect on
people and snimals is disastrous. It is notsble 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 hand, in years which enjoy a high rate of precipita-
tion the esparto survives, and is a good source of income,

especially ir Orban. In the dry years, however, when

precipitation is lew, only a few favoured spots rengin, which,
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in conjunction with the perénnial underground water resources,
can maintain livestock. In the years of extreme drought live-
stock have to be moved from the Ghiblg to Cyremaica, a region,
'which owing to its pasture and vegetation potentiality, can
support both the Tripolitanian and Jebel livestock.

In years of sdequate precipitation, considerable quantities
of agpicultural 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 peoﬁle snd semi-nomadic tribes of this region. When
rainfall is sufficient the people are able»td raiée their
standard of living by selling their agricultural products,

cereals and fruit trees. At the same time, livestock tends to
conditlon and can produce considerable cash money

be in good
for the family, with the result that home requirements can be
purchased. Hbreover, the problem of unemployment is solved
because peoplercan sow cerealsrin the Ghibla or Gattis, and are
able to grov more fruit trees on the land of the Cabila or on
the‘mknpr terraces on the slopes of the wadis. This allows them
to stay at.homé snd work in the garden or graze animals on the
pasture.

, After the harvest inAyears 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 becguse of his increased wealth « As a

consequence of this the birth rate increases, and the death
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rate deelines. loreover, political 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 semie~nomads of Al Assbaa and Al Orban who tend to send their
children to school in years of high rainfall. In years of low
rainfall, however, the children are prevented from attending
school because the family is obliged to move from placé 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 migrate 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. Furthermore, 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
réxtent by a hydrological survey of underground water resources
and by the construction of large reservoirs for each tribe in
order to provide adequate water for agricultural purposes.
| . S0il erosion ig also a serious problem in the Jebel owing
partly to rapid run=off and partly to over-grazing and tree-

- -felling. Thus.somé measures should be undertsken to conserve
soil particularl& on the slopes of the hills by afforestation.
This could be undertaken by the State Department of Afforestation
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wvhich could encourage people to grow more trees and prevent
livestock from harming plsntations. As far ss esparto is
congerned, some‘efforts must be mede to maintain the esparto
fields especially in Al Orban and Al Asabaa and eliminate reck-
less harvesting. The responsible asuthority should teach people
the best way to harvest this plant, end st the same time some
official action must be taken to preserve the esparto areas for
livéstock during the years of the drought, especially when there
is failure of grazing animals in the Ghibla.

In this regional study the human snd 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 sccustomed 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, especially_in Al Orban gnd Al
Asabaa, prevents the development of land suitable for agriculture.‘
£ semi~nomhds could be persusded te settle by the government,
more land could be utilized for egriculture and so prevent the
over-population of certain areas, namely Beni Dsud and Al Guasem.
Therefore the tribal system must be abolished and the whole
region must be placed under the direction of s rmudir, rather

than under that of the various Sheikhs. Unfortunately, the
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Italian and'Ldbyan'governments}railed'to consider this problem.
The settlement of semi-nomads would increase agricultural
products and help towards the spread of education. loreover,
there would be more social contact between the various peoples.
The economic expansion of this region could be achieved by
persuéding the sedentary people to abandon their primitive ways
in favour éf the use of more modern techniques in cultivation.
One step in this direction has been the establishment of
co~operative socleties in each mudiriyat which employ modern
techniiques, whether in the sowing or harvesting of cereals or
the use of inorganie fertilizers, espeeially for growing
tobacco and other fruits. A further way of improving the
: ecqnomyAwmﬁld be to construct specilal farmsswhich could
experiment with various trees in order to f£ind out which variety
woutld be the most suitable to resist the arid climate of the
Jebel. Moreover, meteorclogical stations could be established
in different parts of the region in order to study the effects
Iof~weathér on aériculture. In order to preserve the high
standard of ggriculture introduced by'the A.Tfl., the
Tripolitanisn Government must sﬁpervise the ex~Italian farms and
farmvhouses in order that the standard of tobacco cultivatkon
does not decline in the future because of the lack of technical
knowledge on the part of the indlgenous farmers. lHoreover,
the Government must give préctical assistance in providing the
latest equipment, and if necessary, financial support in the
case of crop fzilure. Furthermore, livestock is an important
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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 concentrate on certsin
‘breeds of high quality a discriminators® market could be
created for snimal products.

As has been séen above, the problem of unemployment is
always present due to the unreliability of precipitation. In
order to obviate the effects of years of low rainfall the State
TObacco Monopoly must establish amother factory in Garian or
Tigrinna to employ people who are unable to find employment
on the land. ‘Two further means of improving the standard of
iiving would be to establish a factory for producing paper
from espartd and a factbry to refine olive oil, the olive being
the most important crop in the region.

Finally, the primitive communications prevent the quick
transportation of agricultursl products and wegken the economy
of the region. The government must undertake the construction
of modern roadé especially in the asgricultural areas of the
Jebel, because~agricu1ture and pasporalism an¢ still the two

main natural resources of the Jebel people.
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Appendix I

Table (1)

Year Jan Feb Mar Apr May

Jun Jul Aug

Sep Oct Nov Dec

Total

0.0 15.3
1.2 %
56.8 0.4
5.3 0.0
8.+ 1.k
76 Lol
2.0 11.6
0.0 16.7
0.0 0.0
0.8 5.1

192 % 4.9 24,5
1925(1%.7)41.2 Y46.6
1926 1758 132.5 65:1
1927 70.9 25.:9 78.6
1928 26,0 103.2 Bl.7
1929 97.2 80.1 93.1
1930 28.8 4%3.5 33.8
1931 62.6 S 0.0
1932:183.3 33.6 61.0
1933 60.5152.710G.9
1934 16%9 71.6 19.3 1.1 44.8
1935 48.8 15.5 71.6 0.1 0.9
1936 9.2 3.2 3.1 4O 14,3
1937 597 63.6 7.0 24.6 3.0
11938 1334+ 80.3100.9 %9.2 21.7
3939 81.3 74¢3 28.9 51.1 16.2
1940 15.0 0.5 14.9 10.5 2.2
1941 0.0 12.% 20.9 0.0 1.8
1942 28.5 7.7 22.1 0.0
19%3 2 ? 2 % 2

1944 48,8 31.4 %6.7 65.0 0.0
1945 21.2127.0 33.0 4.5 51.5
1046 86.0 79.0 17.9 16.6 4.0
1047 24.3 3.8 18.2 13:3 2.0
1048 27.6 6.0 10.8 11.0 6.k
19%9 39.1 40.7 65.4 &4.2 1.5

AVGP.?"F.'Q6 )"'906 )'l’oo)'l‘ 1508 807

0.0

1.7 9.1 0.0
1.0 0.0 0.0
15.2 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
18.3 0,0 0.8
0.0 0.0 0.0
0.0 0.0 0.0
0.0 000.0
6.+ 0.0 0.0
040 0.0 0.0
0.0 0.0 %.3
0,0 0.0 0.0
0.0 0.0 0.0
0.2 0.0 3.3
0.2 0.0 0.1
0.0 0.0 3.0
0,0 0.0 0.0
4.0 0.0 0.0
? 2 2
0.0 0.0 0.0
5.5 7.5 0,0
0.0 0.0 0,0
0.0 0.0 0,0
0.0 0.0 0.0
1.3 0.0 8.9

2.2 0.6 0.8

0.0 10.2 8.6 61.1
7.9183.6 149.1 126.2
10.4 0.1 9.% L%.3
99 ? ? 2
3¢7 3.2 26.3130.0
2845 16.3 86,4 55.8
0.0 35.3 35.8 k3.6
29.7 13.0 8.6 74.5
18.2 57.8 91.1 57.9
0.0 0.0 32.0110.0
11.9 52.0 31.2 45.7
29.1 5.7 18.8 2.2
0.0 9.0 28.2109.5
15.2 %42.5 20.% 16.8
0.2 8.3 69.2 81.2
29.4 0.8 23.1 30.%
4.2 18.8 4.5 ?
0.0 0.0 0.0 28.4
0.0 (6.7)17.0 2
? WM 86.6 8.0
11.7 Y%.9 76.6 22.8
0.0 83.0 18.0 99.5
23.5 4.5 14.0 22.2
3.0 4.5 60.0 22.7
6.0 20.4+:10%7 32.3
0.0 5%.5 12.9 25.5

12.1 23.8 39.% 53.1

(135.4)
(701.5)
510.0
(190.6)
%5649
1188, 5
N
256.4
259.5
52.9
468.1
2.5
197.0
25649
252.8
H7.9
335.8
€133.6)
6305
(86.0)

(99.0)
%07.9

450,97
267.97
151.8
2354
27%.0

322.6
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- Year Jasn Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

?
1
o
5 2 2
2
0
.

2
3

-
T3

%3

77 1 4

-
1938 12 12 ‘12 212

n Ds
o
3
2
0

1
0
8
10
1

3

6 9
9 3 5

1

1

?
8

& 7
5 7
6

1926 5 5 9 %

1927

1925 () 5 9 3
1928 - 13 11

| Table (2)
1924
11929 8 15 11
1934 10
1935 8
1936
© 1937

" 1930

1931
1932 17 7 5

1933

MmO

1 %
R

1939 6 % 9 5 3

- 10 6
0.

(28)

(11)

?
2

0 (5. 6
2

0

0

5 5
?
2 6 4

6
?.

. 19%2

. A%3
19 9

CA%k5

0= 1IN

< €0

1

46 12

o o

© o
~ N
W o~
™ &
™
O &

3

~oed

59

9
Aver.'7.9 6.0 5.9 2:8 2.0 0.7 061 003 108 308 508 70“‘ li’i'os

i1 0 2 0o 9 3

2,

k9 15 7 10
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: M, I d_Ann inf M
| Table (3)
- Year Jan Feb Mazr Apr May Jun Jul Aug Sep Oct Rov Dec &ota

-

RETY . e e e e e - (21».2)&9-.& (73.6)
1935 55.8 7. 5#9.0 ? %.2 ? %2 7 2 % @23
1937 57.3 57.8 1.52L5 0.9 1.5 0.0 0,0 13.0 38.0 18.3 15.% 225.2
39381333 79..3309.9 49.217.20.0 0.0 3.3 0.2 8.3 70.1 &1.3 3.0
1939 81.3 74.3 31.6 36:2-182 0.2 0.0 0.1 28.8 * ? 29.2 22:3(322.2)
3940 1.5 o‘o 15.0 13.5 500 0.0 0.0- 3,4 12,7 9.8 5.1 41.8 210.8

1941 17.0 15.5 2.1 1. 618.1 542 0.0 0.0 5.0 5.7 6743 11;.5 170.0

19!+2 !m.s 11,0 28,5 ? f:- ? 2 2 2?2 7 ? 2 (80.0)
W3 2 TP T % 2 T 77 2.0 63.5 12.5 (78.0)
195 192.0 4945 73.0 60,0 0.0 0.0 0.0 0.0 176 1.21045 33.6 531.4
1945 18.5102.0 22,5 3.5%6.5 3.1 9.4 0.0 0.0 96.5 16.6 82.7 401.3
19%6 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
147 Meul 1.0 12.8 6.3 0.9 0.0 0.0 0.0 2.9 4.5 38.8 22.1 123.%
1948 42,3 1.7 133 8.8 3.5 0.0 0.0 0.0 4.3 1.8 82.2 31.9 169.8
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 L34 33.8 2834
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"Table (4)

Year

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

193%
1935
1937

1938

(8)

(3) 5

(15)

?

2
5 7 7
51 9

1

-8

43

16 0 3
1

77

o 0 2

3 .

‘10 12 12 312

6 4% 9 .2 3

(%0)

6 b4

1 .
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o
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b b
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6

2 ¥ ?

(9)
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3
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1

1943

59 4
6 13 8 2 6

1%
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7 9 8
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1%
1945
19%6
1947
1948
1949

Aver,
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0 -

0

1

51

5 4 o

9
1

113 8 39

1

15 5
k9

3
11

40

?.0 1"08 5‘8 308 2.1 005 0.1 005 2:2 3.5 6.)'(' 692 ""209




Table (5)
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Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

193 e - = = = = = e e = 317 2.8 (56.5)
1935 30.0 142 50.8 0.0 0.0 0.0 0.0 0,0 k.5 0.€ 13.6 %.0 104.9
| i936»‘!+3..8 0.0 O.Ao.t;o.&:gz.ir.‘l.-‘c)- 0.0 0.0 0.0 3.6 37.0 78.7 217.0
| 1937 64.6 83.0 2.0 19.5 0.0 040 0.0 0.037:0 145 20.5 9.5 250.6
1938 105"0'198“5 118.0 5740 0.0 0.0 0:0 0.0 0.016.0 62,0 ¢ (467.5)
180 2 2 % 13.5 3.0 0.0 0.0 5.5 6.5 9.5 8.0 55.5(101.5)
19%1 15.0 20.019.0 2.0 0.0120 0.0 0.0 0.0 2.5 80.5 12.5 163.5
1942 4645 11,5 26,0 0,0 0.0 0.0 0,0 0.0 3.5 25 15,0 63:5/190.5
1946 T % 2.7 2 % 2 217.0 9.0 6.0 15.0 7.0
1047 15,0 0,0 0,0 0.0'0.0'0.00,0 0.0 2%0 7.0 39.0 32.0 118.0
1048 24,0 2.0 17.5 6.1 0.7 0.0 0.0 0.0 3.0 8.1 63.9 23.9 149.2
1989 3943 51.6 227 19.8 bk 0.0 0,0 8.8 0.0 2.4 6.8 15.7 171.5
Aver. 42,7 3049 284 15.8 2.1 103 0.0 L.k 8.8 8.9 32.0 30.5 202.8
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Table (7)

.~ Year Jszn Feb  Mar Apr May Jun Jul Bug Sep Oct Nov Dec Total

AWML = = 2 & e = e o & = 98.0 0.5(128,5)
" k2 2 0?2 M0 2 2 2 2?2 2 2 2 2 2 (20)
1943 202 7 2 2 2 2 2 7 3.035.0 6.0 (44.0)
194 282.5 5.0 66.5 58.0 0.0 0.0 0,0 0.0M4.0 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 20.% 92.2 39643
1946 65.3 8%.6 13.2 2040 1.2 0.0 0.0 0.0562 0.0 6.0 J5.0 270.5
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
| 1948 4.2 3.8 22.8 6.8 %.0 0.0 0.0 0.0 %0 3.810R.5 39.5 251.%
1949 77.3 4.5 3945 26.5 1.0 0.0 0.010.0 0.0 26.0 12.5 21.3 268.6
Aver.88.3 49.0 27.5 19.8 9.1 0.7 1.3 1.719&% 17.2 51.9 32.5 318.%
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Tadle 1. Gapian District  Age structure by sex.
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ABSTRACT

The Jebel Garlan 1s s small section of the Tripolitanian
escarpment, and lies between the Jebels Yefren to the wést and
Tarhuna to the east. Its geologiceal formations are composed
of volcanke rocks, Triessie¢, Jurassic and Cretaceous deposlts.
This region has a climatic régime, intermediate to the Medlter-
ranesn snd Sgharan climates. The surface of the Jebel varies
from major plateaux and deep wadis t3 isolated volcanic summits
at the foot of the Jebel. [Erosion has disseeted the plateaux
and gorged the wadis. Underground water resources are limited
to the bottom of the wadls. 8011 potentiglity is high compared
- with other regiens of Tripolitania. The vegetation cover is
restricted to the more hamid zone of the Jebel which enjoys
greater rainfali. Afforestation is concentrated in Bu Ghgilan.

. The Jebel Garian has a population of 3h,i2§5 or 4.6%, of
the total population of Tripolitania. The people are mostly
Berbers and Arabs with a limited number of Arabised Berbers and
Italiens. The settlement patterns vary foom ancient villages,
underground troglodyte dwellings and Bedouin tents to modern
Italian houses in both Tigrinna Estaete and Garian Town. The
basis of the Jebel economy is sgriculture, end the success of
crops depends on the reliability of the rainfall, since most of
the Berber farmefs uge dry-farming methods. Irrigation of
vegetables exists only in restricted areas and modern techniques
sre confined to the ex~Italian farms. Ilivestock farming is
also important especially in the south, and depends on -the - -
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existence of grazing land and permanent whter resources, but
local industry is still primitive since it relies on
agricultural products. lodern communications are virtually
restricted to the one main road of good quality. Finally, a
lack of education and of a knowledge of the principles of
hygiéne have contributed to the low standard of living prevalent
among the Jebel population.





























































































