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"r 
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-" ,. travel very exten-sively throughout Sudan; to professors Roberi Steer 
""a 

jorr" 
-ilo" 

for their encouragement,
re very many Suda.n Government officials, both
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THE REPUBLIC OF THE SUDAN
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A  P O L I T I C A L  A N D  H I S T O R I C A L
OUTL IN E

The Political Status of the Republ.ic oJ the
Swdan

across Afrjca roughly at l lre same latitude
from Ethiopia as far as thc Atlantic Ocean
some ó,ooo .km. (c. ,1,ooo miles) away. The
name by which both the smaller ancl thò larger
regrons are known is a contraction of the Araúic

wiiters bctween the two .ounlrics, and eventu_
ar ly 

. 
tne^ development oI polit ical institutions

as 
.fhe -sudanese approached sel[.govemment

and mdependence.

^ This peculiar situation, which distinguished
Sudan from any of Britain,s other Àfrican
dependencies, stemmed from Egypt s connec-
tion with Sudaa and Britain,s involvement in
Egypt during the course of the nineteenth
century._ A second peculiarity of Sudan is that
rî rs made up, even more than most arbitrarily
delimited- territorjes in Afri.a, of several very
distinct elements. While the north is held to_
gethcr by the Arabic language, thc Muslim
larth, and a sense of sharing in l lre A121, 1.,"r1_
tage, the inhabitants of the south consist oJ
members of many negroid tribes, speaking
many. tongues and professing many 

-Letiefsl

they have litt le unity among themselves, and
vìrlually no affrnily with rhe nort h at a[.

In these circumstalces a brief historical
introduction may be of interest and value, to
show how two regions so dissimilar as northern

Tke Egyptian and Bútish Connectxons t,ith
Swd,an

an empire for the sake of the revenrÌes that he
could draw from it, whether in gold or in slaves
to serve in his armies. In due course an admini_



river îrom Wadi Halfa, established telegraphic
communication betrveen Cairo and Khùtùm,
and,begal some slight agricultural develop_
ment in the deltas in the east.l

The lack of ef{ective control îrom Cairo,
_ however, combined widr the low calibre oi

many of the Egyptian officials, led to many
abuses in the administration. The exaction oJ

the negro areas in the south. This slave raiding
led the souihern tribes to regard both thé
Egyptians and the slave traders from northern

. In  r8Br  d i l con ten t  w i r l r  Egypt ian  ru le  cu l_
m.lnatFd In a rcvolt jnsLigarcd by nluhammad
Ahmad.  a  r ra t i ve  o [  Dongo| r  and a  man o f
great plety, who declared himself to be dre
Mahdi or Divine Guide to Sa-Ìvation summoned

to come to their rescuc and dispatched General
Gordon to Khartoum, charged with the
rnsponsibil iry of evacuating the EaUO,;., l
SarTrsons. As lt tumcd out, r-ven lhc iorcas
required for a successful and orderly evacua_
tion were not available, and Gordon ncver

an administration, usuaìly relcrred to as the
Mahd iya .  w i t l r  i r s  "ap i ra l  a t  Omdurmarr .  Ih is

- T H E  
R T P U B I . T c  o F  T H f  S U D A N

r R .  L .  H l l l .  / . B J p l  i a  t h c  S u d a  t s , o  t 8 8 l ' ,  î g . g .

rvas the Íìrst independeDt Sudanese govern_
ment of what is now Sudan.

Simultaleously the ltalians rvere rryrng ro
enÌarge their sphere of interest in Eritr-ea, àncl
so in 1894 Britain decided drat the time had

country, and so were anxious to ensure the
uninterrupted flow of the Nilc. In the interest
of economy and to allay Egyptian fears, the
reconquest of Sudan was caried out from
Egypt, use lreing made oI units of both rho
Rritish and Egyptjan armios undcr thc lerder_
ship of Sir Herbert Kitchener.

The campaign of reconquest was well
planned, and despite the fanatìcal and courag_
eous opposition of the Khelrta's armje. nis
steadily brought to a successîul conclusion.
In 1896 Dongola lvas recaptrtred after a march
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stances they pass through unpopulated or
desert country, in others they bisect the tetri-
tories occupied by individual tribes and have
very littte signifrcance for the peoples who live

, beside thern.
The one disputed boundary at the time of

writing is that withEgypt. The issue is whether,
as the Egyptians contend, this should follow
patallel zz" N. precisely, as rvas originally
laid down in r8g9 in the Agreement for the
Administration of Sudan, or whether, as the
Sudanese c1aim, it should iolIow the de facto
administrative boundary between the two
countries,'which was negotiated subsequentÌy
so as to include within Sudan two small areas
to the north of the parallel and to include in
Egypt a lesser area to the south of it.

In fact, two rather distinct problems are
involved. The disputed land along the Nile is
inhabited by Nubians of the centraÌ or Mahas-
speaking group, and whether the boundary
runs along the zznd parallel or farther to the
north it will still divide villages whose inhabi-
tants speak the same language and are cultur-
ally identical. In the east, the administrative
boundary was specifically altered so as to
includc all the territory of the Arabic-speaking
'Ababda tribe in Dgypt, and that of the Beja
Bisharin in Sudan.

The dispute underlines the fact that along
the Nile there is no ethnic division or natural
physical break to afiord en obvious boundary
betwcen Egypt and Sudan, since throughout
the river's length there has been a continuous
belt oî setttement {or many centuries. Since
the building oî the Aswan Dam, it may reason-
ably be argued that the lands flooded by the
reservoir constitute the most sensible frontier
to adopt today. \4hen the High Dam is built,
the uninhabitable strip will be made much
longer, but the same principìe couldbe observed.
In the west the complete absence of population
makes the boundary's location immaterial; in
the east a few nomads are to be îound all the
way through the Red Sea hills, and the line
befiveen the Arabic and the Tu Bedawie
speakers is a logical one to follow.

To the east oî Suda.n the precise location of
the Sudan-Eritrean frontier, where it crosses
the Red Sea hills, could be disputed, since tÌre

-Beni 'Àmer tribe is split between Sudan and
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Eritrea, and certain sections in fact move
across the boundary in their annual migrations.
In general, however, it can be regarded as a
satisfactory division between the speakers o1
Tu Bedawie (the Beja) in Sudan and the Tigré
speakers in Eritrea, while physically it may be
noticed that the Eritrean plateau is consider-
ably higher tha:r the Red Sea hiÌÌs.

Slightly farther south on the eastern side
lies the land îrontier of Sudan which most
closely corresponds with a change in physical
conditions, namely the Sudan-Ethiopian boun-
dary at the foot of the Ethiopian Plateau.
Across this line there has been an astonislting
lack of movement of ideas or commodities, so
that even when within a few score miles oÎ the
border one finds virtually no traces oÎ an alien
culture but feels rather that one has come to the
end of the world, beyond which a high wall
has been erected to prevent further circula-
tion. While there is a motorable road between
Kassala and Asmara in Eritrea which carries
some trafhc, the escarpment between the Lake
Tana Plateau and Sudan is of great steepness
and difi.culty, and the gorge of the Blue Nile,
here known as the Abai, is îar too deeply in-
cised to permit of its use as a routc. Fartlìer
to the south, on the upper waters of the Sobat
River, there is an anomalous situation where
the frontier runs out on to the plain: the Anuak
tribe is thns divided, and fuom a9o2 to 195?
the Sudanese leased a trading-post at Gambela
within Ethiopian territory.

This arrangement, in fact, draws attention
to the validity of the boundary with Ethiopia
as a whole. The difficulties of administration
along the frontier are great, and the opportuni-
ties of evading punishment Jor offences are
many. In consequence, the country on both
sides of the border is very thinly populated
for fear of cattle thieves and robbers, and the
large Dinder Game Reserve was set up ìn
virtually uninhabited country.

ln southern Sudan there is no such obvious
physical line for the boundaries with Kenya,
Uganda or the Belgian Congo to Iollow. On
the right bank of the Nile the boundary is
drawn to include the whole of the Imatong,
Dongatona and Didinga hill masses within
Sudan, but in the extreme south-east it follows
astronomical lines which bear no relation to
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physical featurcs or tribal areas. Investiea-
tions oI the origins of rhe Nilotic and Nilo-
Hamitic tribes suggest that this has been a
zone of movement ard nigration of consider-
able importance from timJto time. and it can
be regarded only as an accident of history that
the fortules of those lribes l ivins north of the
boundary have been linked with Sudan rather
than with the tribes that live iust to the south
of them. In fact the Acholi tiibe, a branch of
the Nilotes, is divided by the boundary just
east of the Nile, so that there is a small portion
Iivìng in Sudrn and anothcr larger porìion in
Uganda. Farther east certain sÀctions of the
Turkana triL.,e periodically closs over from
Kenya into Sudan, and so for administrative
purposes the officials of the Northern province
of Kenya are permitted to enter a small part
of Sudan known as the Ilemi triangle, though
there has been no question of ceding aly
Sudanese territory.

On the west bank of the Nile the frontier
again pays little heed to the convenience of
the inhabitants of the area, for by treatv it
was settled that it should lollow th. wateried
oJ.the Nile and Congo drainage syslems. In
thls way atmost every tribe of the area has
been divided, since the topography is for the
most part such as to {avour set ement alons
rhe watersheds rarhcr than beside the rivers.
The most flagrart example of this is the
division of the large Zande tribe, which in 1953
was estimated to have 23o,ooo members in
Sudan, 5zo,ooo members in the Belgian Congo,
ard 2o,ooo in French Equatorial Aîrica.l 

-

It cannot be denied that in the early davs
of the administration ol southern Sudàn tire
division of tribes in this way held certcrn, per-
naPS unloleseen, advantdRcs, since members
oî a single tribe were unlikely to be at war with
one another, and this meant that the number
of incidents that rnight iavolve international
difficulties was reduced. Today, however, the
much greater range of governmental activities
is having the efiect of turning tribesmen into
citizens. While some of the Azande are beins
Ìnlroduced to the outside wortd bv wav oI
English and Arabic and may becomé converls
to Christianity or to Islam, others are learning
French, perhaps becoming Christians of i
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difierent communion, and beginning to play
their part in political institutions established
by the Belgians or the French. It remains to
be seen whether, as'they become politically
conscious, they will be content to be divided,
or whether they will demand that ZandeÌand
be reunited.

Beyond the Zande area to the north and
west the country is virtually unpopulated.
Unless the coppef deposits of Hofrat en Nahàs
should prove to be much more economically
important than it is at present Lclieved, it
seems likely that this frontier of Sudan
will prove as unimportant and as untroubled
in the future as it has been in the past.

Once the lronstone Plateau is left, a t latitude
ro" N., this frontier quite changes its character,
for with the decline in rainfall the countrv
becornes more open ard tsel.se flies no loneei
hinder animal movemen[s. T]re f rontier L.,e-
tween Sudan and French Equatorial Africa
follows a number of watercouises. which con-
stitute the principal zones of scttlement, and
is crossed regularly by various cat e-owning
tribes in their annual migrations. The fa,;111,u-
for instance, are generally regarded as a Sudan-
ese tribe, but many of their members find they
have to pay taxes both to the French and tò
the Sudanese authorities. There is also a regular
movemenI of pilgrims and migrant labourers
across this Irontier. While vaccination and
other frontier {ormalities can be carried out if
the main road from Abéché is used. it is
virtually impossible to check smuggling and
illegal entries.

Of the ancient negro sultanates of the great
Sudan belt ar this latitude, Dartur wai in-
cluded in Sudan because of Zubeir Pasha's
conquest of the sultanate in 1875 on behalf of
the Egyptian Government. Dar Masalit was
for many years a bone of contention between
the more powerful sultanates of Darfur and
Wadai, and was assigned to Sudan by the
Anglo-French Convention ol rgrg; lhc same is
true of the smaller Dar Gimr which now forms
the northern part of Dar Masalit.

In northern Darfur 1he tribes pav little
heed to lhe frontier in their mieratióni. There
are sections of the Zaghawa on either side, and
the Goran arìd Bedeyat frequently cross into
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Sudan Jrom the French teritory to which they
belong. The prized jizzu grazing of this lati-
tude lies on both sides of the frontier, and is
visited by tribes from long distances to east
and west.

In the extreme north-west of Sudau the
boundaries follow astronomical lines through
total desert. There is no route into Sudan from
this quarter, since tbe great sand sea of the
Libyan Desert seals olI all movement save for
a lew Bedeyat Arabs who are said to visit
Selima Oasis îrom time to time. The one desert
trade route starting in Sudan that crosses the
Sahara is the Darb el. Arba'in, which follows
a line oî oases and wells {rom Asyut in Upper
Egypt to El Fasher in Darfur; no carayans
now use this toute.

Suilan as q. Madem Afro-Arab State
The boundaries of Sudan are, as rve have

seen, oî many kinds, and across many of them,
including the Red Sea, waves oî peoples have
spread into the country over a long period.
An account oI the present distribution of the
tribes involved is given in Chapter VI. A point
that stands out is that it is from the country's
nortìrern frontiers that the most significant
'ivaves of people and ideas have come, and these
in turn have had a far greater effect in the
north oî the country than in thc south. In the
former the open terraiu, favourable to the
movement of men and aninals, has permitted
the spread of Islam, and the use of Arabic has
become general ars a lingua franca, though it
iras not yet become thc mother tongue of all
tLe norUrern tribes.

More recently the most far-reaclìing importa-
tions into Sudan have been Western ideas and
the products of Western manufacturing tech-
nology. The formcr may penctrate a country
in many ways, of which the British occupation
lor more than fifty years was clearly the most
important j the latter have almost entirely
entered via the Nile or the Red Sea. While
such influences have been able to pervade thc
whole country, it is in the north, where educa-
tion is most advanced and the people are most
conscious of their membership of a wider
world, that their efiect has been greatest.

It has thus come about that northern Sudau
may be regarded as culturally a part oî the

O F  T H E  S U D A I i

Middle East. The dominant influences and
ideas prevalent in the country, such as the use
of Arabic by the great mass of the populatior:,
the generaÌ practice of Islam which peÍneates
the whole of society and provides a background
for a-lmost errery event of daily life, the know-
ledge of a foreign language (in this cme
English) by every person with a claim to call
himself educated: these are features that recur
in almost all the countries of the Fertile
Crescent. At the same time the influence of
Africa is potent, not only in the southern part
of Sudan where the people are b1ack, wear ferv
clothes, and worship many gods, but also in
the north, where dark skins are far more com-
mon than can be explained merely by the pur-
chase of a few negro slayes by former genera-
tions, where the unskilled labour {orce consists
of very dark-skinned Nuba, Nilotes, or mi-
grants from the west, and where broad savan-
nahs abound, dotted with tlre sarne Ac&cias
and baobabs that are fcatures of tropical
A{rica from Senegal to the Limpopo.

Southern Sudan, il contrast, is truly Africàn,
with only a smattering of European or Middle
East influenccs affecting it; these include the
government schools and the mission stations,
the various government ofÈcials who demon-
strate modern ideas of adrninistration, agricul-
ture, medicine and other subjects, and the
traders and lorry owrters who bring manufac-
tured articles in exchange for local produce.
WhiÌe Arabic is now gaining ground, Christian-
ity aud English were for many years the bases
of the education of those southerners who went
beyond the primary schools. The new policy of
taking over all schools by the government ald
making instruction in Arabic compulsory has
yet to bear fruit.

T H E  A D M I N I S T R A T I V D

F R A M E W O R K

In the chapters below reference is made
from time to time to the policies and achieve-
ments of the torremment of Sudan. It may be
convenient, therefore, to include a brief note
on the nature of the typical tribal organization
and on the administrative framework employed
[o govern thn caunlrt. The former varies in
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difierent parts of the country, bei'g of severar occasionaly divided into two or more sub-
types in the three southem provinces, where districts. The rargest district, Northern Darlur,
the concept of a tribal leader of _ a large has an area of abóut z5o,ooo square kilometres,
number..of tribesmen is usuany lacking. In while the smalest rural dGtrict, southern
the north, on the other hand, even the settled Gezira, is less than g,ooo square kilometres.
peoples are -usually found to recognize a 'fhe 

range of population of districts is rather
hereditary tribal structure of a kind originany less wide-, .t"ry---g fro- uboot 3oo,ooo p"r.orrs
developed amongst nomadic Arabs. in;ur River óistiict in Bahr elbhazar,"Souflr-

The Arab concept is that each individual is em Darfur District, or Gedaref District in
a m9mb9r of a household, where he may be Kassala province, to rather less than 5o,ooo inthe head or a dependent (women can only be Tokar (Kassala) orpibor (upper Nile piovince).
the latter). Each household, whether in a Districts are groupecl togeiCher i"to p.olri*"l,
settled village or among a group of nomads, each with its góvemor, ju-dge, police'force and
comes under the control of a sheihk, who is cadre of offrcials appointù ùy the various
responsible for collecting ta-xes and for the Ministries of the ceniral Gover-nment accord-
maintenarce of order. The sheikh, in turn, is ing to local needs. The number of provinces in
subordinate to an'omd,a, who may have any -,Sudan has varied from time to time, having
number of skeihhs beneath him, ranging from in generaÌ been reduced as communication!
ten to forty or more. The 'orutla js in his turn have been improved. Thus the former Nuba
one_ of several owing allegiance to a tribal Mountains pàvince has been incorporated
Ie,ad.er.or-nazw. The nazirates vary_in size; the within Kordofan, the ord Berber and óongora
Kababish number ro5,ooo, the Hadendorva provinces are included in what is ,ro* lio.-
2t8,ooo,.but the Shukriya 55,ooo only. If thern province, and the former Fung province
possible it is usually arranged that the lirnits is now part of Blue Nile provi,.cel The one
of. a. nazir's territory shall coincide with those exception to this tendency is that for a time
of an administrative district. Bahi el Ghazal provincò was administered

The political systems of the southerrr tribes with Equatoria from Juba. This proved very
vany considerably. They difier from those of inconvenient, ancl in rg4g the Bahr el GhazJl
the. north in that they are generally smaller, province was re-establísled @ig. r).
as is appropriate in country where for one From the early days of the riconouest the
t"T9l 

:t another . political unity is hard to goyernment of the Anglo_Eg5rytian Sudan
establish or maintain over a wide area. Among always tried to secure the cónient an<l co_
the shilìuk there is a Reth or generally recog- operation of the native peoples. This involved
nized suprerne head, but there is considerable making use wherever posìibie of the traditional
doubt whether he reaJly exercises much influ- tribal Àtructure a.ncl employiag the methods of
ence among the lesser chiefs. Among the Nuer indirect rule that had been formulated by Lord
there are Leopard skin chiefs who are reckoned Lugarcl in Nigeria. Such a policy was neóessary
to have certain magic powers, but have no at first, but laler it becameèvidént that with iti
authority_to settle feuds or to give judgments, law courts, health services, veterinary depart-
ard a body ol elders irr each loca-I community ment, and other technica-l ofEcials the eoiern-
is often called on for leadership and advice.l ment was graduaJly taking over the funàtion of
among the Azande the summit of the p5namid leadershìp formeriy perfórmed by the tribaì
of political power used to be occupied by kings, nazirs, and so makingihem out of àate. Though
drawa from the Avungara claa, who wouÌd much of the tribal structure still reflected. the
often be at war with one another. Today the inclinations of the people, the class of young
highest rank recogaized is that of chiefs, whose educated Sudanese- which grew up, distinci
followers average little more than ro,ooo.2 Jrom the traditional ruling 

"familiei, 
resented

The smallest administrative unit to which the old order of things, and felt it to be unjust
politicaì offrcers are posted is the district, and undemocratic.

lh?i"'i:iÍ'"Tli:'A:{ }l:7{1';7 
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This led to the gradual creation of a system
of local goverrrment, intended as a means of
associalìng the Sudaaese with the governing
of their native towns or rural areas. At first
the triba.l leaders had ex ofr.cio positions on the
local councils, but later the training in democ-
racy rvas extended on the basis of the Local
Govemment Ordinance of t95r, whereby local
councils have in due course become wholly
elected bodies. The Sudanese are showing
themselves to be enthusiastic supporters of
local govemment, and already the posts of
certain District Commissioners have been sup-
pressed, their functions being performed by
the councils. lt may well prove that in the
creation of local bodies where the individual
tribesman has the opportunity oî being elected
to positions of responsibility the British did
more than in any of their other work in the
country to transform Sudar.

S O U R C E S  F O R  T H E  S T U D Y  O F

T H E  G E O G R A P H Y  O F  S U D A N
'The 

nalure oJ tke publ,isketl sources

the country attained political independence
has to be based to so large an extent on the
work done by foreign, pafticularly British,
oftcials and scholars. While it is rlifiìcult to
avoid a suspicion that in theìr rapid departure
in 1954 arrd t955 the British carried away,
locked up in their heads, a good deal of infoì-
mation that could usefully have been written
down and preserved, it is also true that ìe
last few years of British mle saw a wide and
valuable range of material about Sudan appear
in print.

No separate bibliography is being included
in this work, for full bibliographical details
are included in thenotes to the several chapters,
page references beiag given rather sparingly
unless quotations are extracted or controversial

r95o, wherein the summaries of important
articles are very valuable; in Tothill's Agricul-
ture in the Sudan, and in a recent article by
Lebon, which critically discusses a number of

From the point of view of the foreign student
of Sudan, one awkward result that must arise
in due course from the coming of independence
to the country is that Arabic is replacing
English as the of&cial language. One day many
of the reports and documents which have well illustrates the wide range of topics whercin
hitherto appeared in English will no longer be a steady stream of research is necessarv in
accessible to him unless he has undertaken a order to develop the agricultural potentiaíities
lengthy stuily of this diffrcult language. The of a large country like Sudan. Wilhout such a
change has not yet proceeded very rapidly, work the writing of even a tentative regional
for many Sudanese with a scientific or tech- geography would have proved immÀnselv
nical education still prefer to use English for more dificult, if not imposÀible.
prolessional purposes. The Agriculture, Forestry and trrigation

During the period of British rule almost all Departments and the x{eteorological Sèrvice
the cleverest and most energetic of the sudan- all published a number of valua-ble bulletins
ese either took posts in the administration or after the Second World War, while just as the
devoted their energies to politics or law, or, if British were leavhg, two most important
scientifically inclined, to medicine. Compara- publications, the reports of the Jonglei In-
tively few were engaged in research in agricul- vestigation Team and of the Southem Develop-
tural subjects or other applied sciences. This is ment Investigation Team, made major con-
why a study of Sudan written at the time when tributions to knowledge of southern Sudan.2

'R.  L.  Hi l l , . , , f  Bib l ioEnlh. !  o l  th-e A glo.EÉypt ia Sudo' t . l ìon the Ear l ;est  Ti" lcs to jgJT,  rgJq;R. L.  Kni8hr-r ,dB.M.
Boyn.. ,  ts t t (ú l t ,a l  S(. ien(e iù. th.  Sudan,rc.o i  J .  D.  Torhj l lJEd.) , , r t l j ru u,c in the SuAi i .  raas:  J.  H.  G. úbon, R"" . ;a
.onr ibr l iu l .  to rhe Ceogìapb] of theSudan, G?ttg larhi (a l  Rc| / ieu,46,  re\6.

1 The Equntolí.tl Nile Pr.ojecr; benrg the Report oi the Jongtei Investìg;tion Team, Khartoum, :-9S4, NatMaI Resolal.es
aktl, DeLeloP Ellf Polential nn the Saurhetn Prcvirces of the Sudan. A preliminary Repoxt by thé SóiiherD Development
lnvestisalion Teau, Khartouù, r954.
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Valuable monthly and annuaì statistical
bulletins are published by the Department of
Statistics, which has all but brought to a
successful conclusion the publication of the
results of the First Population Census of Sudan,

- 1955 6. The appearance of these results
within four years of the completion of the enu-
meration is a noteworthy achieyement by
any standa.rds, particularly since they are
accompanied by a number of maps based upon
them.

The Sudan Govemment is to be congratu-
lated {or har ing shown a far-sighted apprecia_
tron oI basrc r, 'search and publication in its
support for Tothill's work, as well as ilr its

three southern provinces and the Nuba Mount_

The Mapling of Sudan
T_he mapping of Sudan is very varied. in

qualiry. Single sheet-rnaps of the wúole country
have been produced by the Sudan Surveys
ljepartment at scales of r:g,ooo,ooo and
r:4,ooo,ooor and these have been used as the

T H E  R E P U B L I C  O F  T H E  S U D A N

ized maps to show the distributiol of tribes,
the former parliamentary constituencies, the
unlt areas employed in the recent census, and
similar distributions. Because these three
series are used_with a wide ralge of overprints,
the_ number of place-names shàwn upoi them
is limited; in consequence, the most useful
map for general reference purposes is still the
r :3,ooo,ooo sheet produced by the Geographi_
cal Section of the British Genera-l Stafl. It was
first published in r9a8. At larger scales there
are r: r,ooo,ooo sheets avaiÌable on the projec_
tion and grid of the International Miliion
Series, but these do not convey very much
more information than the r:3,ooorooo
sheet.

_ The largest scale for which maps are avail_
able for the whole country is r:z5o,ooo. The
country is covered by a total of r7z sheets,
most of which are printed in three or îour
colours, though certain desert areas are printed
in black only. The framework on whicL these
maps are based varies from chains oI first and

cover nost of the country, but in parts of it
there is stili virtually no proper suwey frame_
w.orl< 

_at all. The detail is quíte reliable along
the Nile, and in other areas where accuratè
cadastral survey or precise levelliag has been
carried out, but in much of the country the
detail of the location of roads or watercourses
is much less accurate, having been inserted from
the reports of administrative of&cers and others
on trek through their districts. A particular
weakness, especially in the west and south of
the country, lies in the place-names, especially
of the smaller settlements. Since thJ receni
war ended, the Survey DeparLmeni has been
lar too busy wilh development work to devote
much attention to bringing the t:z5o,ooo serles
up to date, and in consequence there are by
now parts oî the country where the published
maps bear very little relation inde;d to the
names of villages in currcnt se.

One of the main reasons why little attention
was paid to keeping the quarter-million maps
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up to date was that it had been realized that
for the development of the country to proceed
smoothly it would be necessary to produce
topographical maps at a larger scale. This task
rvas facilitated by the fact that during the war
thp Amerinan Army Aìr Force had taken a
number of strips of air photographs across the
country from east to west, omittine onlv the
norrh-western deserl- artd 

"r"as 
touih oi l"t i-

tude 8" N. These did not provide a complete
cover even \4'ithin the surveyed area, for fron
reasons of economy the Trimetrogon system of
photography was employed, which takes verti-
cal strips, each approximately six miles across
ald set twenty miles apart, the intewening
territory being covered by obliques. While of
limited value for detailed interpretation, these
photographs proved suf&ciently accurate for
the mapping of broad topographical outlines.

It was therefore decided to use the Trimet-
rogon Air Survey and to produce a new topo-
graphical series at r: roo,ooo for those parts of
r he coun try where inlormation was most needed
or where there seemed to be the best prospects
of development. In efiect this meant that the
new series would cover the clay lands of east-
central Sudan (The Rainlands Series), where
developments in irrigated and unirrigatecl agri-
culture were expected; the swamps region of
the Upper Nile basin, where considerable
changes were expected in connection with the
proposeil Jonglei Canal, and parts of south-
westem Equatoria, which had been photo-
graphed just altcr lhe war and were of interest
because of the Zande Scheme (Fig. z).

The production of these new series has pro-
$essed quite far, but it is to be regre ed ihat
in the absence of a corresponding ground
suryey a great deal of material aoour names
and tribes has been trarsferred from the
r:25orooo series without checking.

In r95o the Sudan Survey Department
bought an Aerial Survey Camera and had two
of the Sudan Airways de Havilland Doae air-
craft modified to take it. Since then a consider-
able amount of vertical air photography has

been carried out on intermediate scales, the
principal areas being along the Niles, east of
El Obeid, between Gambela and Lake Rudolf,
and in various blocks in the southern provrnces.
Marry o[ the main lowns and vil lageJhave also
ber.n pSolotrrpn"d .r.1 l&rge scales. Much ot
this photography has been compiled into plani-
metric mapping at various scales, and Sudan
has just bought three Witd plotting machines
and proposes to set up a proper photogram-
metric plotting unit (Fig. 3).

Along the Nile below Khartoum and in
much of the Gezira, detailcd cadastral survevs
have been caricd out in connection with tÉe
settlement ald registration of land ownership.
The maps produced, at scales from r :z,5oo to
r :2o,ooo, are rn rro sense topographical maps,
for they show few details except the bouadaries
of registered land. Nevertheless, they can
sometimes be used in connection with eeo-
graphicaì research iI their l imitalions are
recogaized. All large towns axe covered by
cadastral plans at l:r,ooo scale or larger. For
the more populous parts ot the landi beside
the Nile below Khartoum a series of maos has
been produ,^ed at a scale oI r:roo,ooì, by
means o{ direct reduction from the cadastral
series. As would be expected from their origin,
these are not very successful maps. They
proved of value, however, when overprinted
with detaìts o[ leve]s and soil pits, to shìw the
results of a survey of irrigable areas in the
Northern Province which was conducted in
r95r-2 (Fig. 56).

In general, Sudan well illustrates how large
and poor Lerritories find it a great burden io
provide themselves with a tolerabÌe cover of
topographical maps. When money \r/as scatce
before the recent war, mapping went ahead
slowly; when it became more plentiful after-
wards, other more obviously lucrative t,'pes of
inyestment were given higher priority. Never-
theless, a comparison with other territories at
the same latitude shows Sudan to be well
advarced both in basic triangulation and in
cadastral survevs.

al Air Force
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Rt rL IEF,  DRAINAGE AND THE ELEMENTS

OF STRUCTURE

Iri this and the next chapter an atlempt is
made to give a general account of the physical
geography oî Sudan. The first topics to be
dealt with will be the relieî, geological history
and structure. and the climate: when these
have been considered their interaction will be
discussed, as revea-1ed in the type of soil pro-
duced and in the natural vegetation that springs
up upon it. These factors, acting singly or
together, provide the basis of the division of
the country into regions in the chapters belorv.
While their individual efiects will be de-
scribed in more detail in due course, there
are certain aspects that may perhaps be more
appropriately treated as a whole in order to
give a general picture and avoid repetition,
One theme that might have been thought
fitting to this chapter, namely, the hydrology
of the Nile, has been singled out for separate
treatment. Inherently complex, it may be
regarded as a summation oî several of the
factors iisted above, together with others
operating outside the Sudan; in fact, it merits
particuÌar attention because of its great
economic importance at a time when further
proposals {or Nile control are under discussion.

R E L i E F  A N D  D R A I N A G E

The accompanying relief map oî Sudan
(Fig. 4) is inevitably much generalized, because
oî the small scale at which it has had to be
reproduced; even without this limitation, how-
ever, the contours to be shown could never be
very numerous because of the relatively rc-
stricted amount of ground survey and levelling
that has been carried out throughout most of
the country. Nevertheless, there are two signi-
ficant features of the physicaì geography of
Sudan which stand out, namely, the monotony
of the relieî of most of the million square
miles enclosed within its borders and the unity
of almost all of its drainage pattern. Of the

whole area of the country less than zo/o lies
lower than 3oo m. aì-rove scrr-lcvel, rhout 45
lies between 3oo and 5oo m. and a further 5oo/n
lies below r.zoo m.. which means that there are
only inconsiderable areas that are so high as
to enjoy a markedly difierent climate from
other parts of the country at the same ]atitude.
If a rnap be drawn of drainage and watersheds,
it appears that nearly all the better-watered
parts of the country are hcluded in the Nile
Basin, though admittedly many of the occa-
sional streams of the centre or the north rarely
if ever reach the Nile, but lose themselves in
sandy wastes or clay-lined pools. The Nile is
the only river in the country that regularly
reaches the sea, for the spates that flow after
storms in the Red Sea hills are usually quickìy
lost in the arid coastal plain (Fig. 5).'Ihe lack of contrast in the relief that appears
when the country is considered as a whole is
also very noticeable to the traveller by air or
the observer on the ground. South of Khar-
toum there is a clay plain which appears to the
eye to be almost completely flat and which
stretches as far as Juba, r,zoo km. away, rising
only 8o m. in that distance (Plate I). Similarly,
the sandy area of the rvest, the Qoz, consists of
former sald-dunes, now fixed by vegetation,
wherein there are mary large stretches, par-
ticularly towards the south, of slight relief or
even of a.lmost level sand.

The only extelsive areas of more marked
relief are the inselberge of the south, especially
the Imatong Mountains (Plate lI), the Nuba
Mountains of centra-l Sudan, and the Red Sea
hills. There are numerous isolated granitic
hill masses, of which Jebel Kassala is an out-
c l e n d i n o  p w e n n l p

Because of the concentration of the rainfall
in most of the country into barely half the
year, very few of the streams and watercourses
which appear on the topographical maps of
any region actually hold water all the year
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Iiif ,lt**?f :[";:*ij:i1f:+a+f1l;lTffi tr###ein"ilir*;.Tixi,1,:ii*

cnd Whilc_ Nilcs, fed b1 lales [rom beyond
Sudan, or the Sobat and Balrr el Ghazal, iìow_
ing from large perennial swamps. AII dre other
rivers, even the Atbara whicÀ makes an im_

the Nile, make an invaluable contribution to
the country's wealth because they spread out
over large silt-covered deltas that are used for
crop production.

In the absence of marked local relief in many
parts of the country, the type of drainage
pattern that develops is dependent on the
nature of the soil or rock occurring at the sur_
face; good examples of this are to bì seen when

m consequence, rain-water lies on the surface,
continuously exposed to evaporation from ever_

t " \
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FIG..7. The zone oI conta"ct oî Qoz and clays in Koldofan-mean a.nnual rainîatl 4oo mm. (16 in.). On the
continuous Qoz around Umm Ruwa.ba. and to the north tlìere is no sudace drainage; IudlÌer south the
dunes lie in parallel bands, witlì water coulscs developed on the clays betr,veen them The Khor Abu Habt
carries mùch of the drainage o{ the northcrn Nuba Mountains towards tlìe nortlì and east Ilrofi Sud,an

Surltels rttoo,ooo (Raiolands Scries) 55 M-3
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, ín.) On the
er solth the
or Abu Habl
From Sudan

iil

clecreasing pools and swampy meres, rrntil
eventually all is lost. The result is that evcn in
parts of southern Sudan which are flooclecl for
severa l  mon lhs  o [  t l re  year  wa(cr  occo Ìncs  un_
obtdindbie in the dry season sooner than in
stony dissccted areas where the immediate
run-ofi is much greater. Where flre surface
consists oJ sand-dunes, ol the other hand
(Fig. 7), losses from evaporation or run-ofi are

penetrates rnto the ground (i.e. whether it is
R S - 3

Iteld up -to form a perched water-table or not)
and on the distance that man is able and willing
to diglo get it. In stony but undulating auà
more deeply dissected areas, such as western
Darfur or the Red Sea hil ls 1Fig. 8), therc is
l i l t le soil [o rctain moisture, but an appreci_
able proportion of the precipitation fiiàs its
way uto tÌre sandy watercourses, and can in
many instances be rcpped hy shallow uolls
throughout the year.

Beside the main streams of the Upper Nile
basin many subsidiary channels are seen, which
fill when the river overflows its banks, but
cannot flow back when the river levels fall, and
so continue to hold water almost to the end ol
the dry season. Farther into the clay plain,
hollows and chains of depressions also hold
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rivór tevel subiides- lrcm Sudan Sull)els r: roo,ooo (Jonglei Series) 66 T-4'

water îor considerable periods (F'ig. 9).r On the
Lateritic lronstone of south-western Equatoria
the high rainfatl (r,6oo mm. or 64 in.) and
short dry season support numerous perennial
streams. Having very gently sloping profiles
they occasionally flood quite wide, treeless
expanses (Fig. ro).

G E O L O G I C A L  S 1 ' R U C T U R E

oortion oî the continent which has been ovet-
iain by numerous horizontal sedimentary rocks
as the result of marine incursious dating from
the latter part of the Mesozoic Era. In conse-
querrce, in the southem and castcrn parts o[
Sudan the ancient igneous and metamorphic
rocks known as the Basement Complex are
never far from the surîace, though masked in
many areas by more recent superlìcial deposits
of continental oriein. In the north and west,
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Sudan lies at the zone of contact in Africa on the other hand, marine Cretaceous and

oî two contrasted structural zones, the south Tertiary rocks, especially sandstones, are

and east where the platform oÎ cxtremely found at thc surface in extensive outclops,

ancient rocks has been ìplifted above seaJevél which dip very gently towards the n-orth,

since Palaeozoic times, ald the lower northern their beds scarcely disturbed by warping'!
rA,eeci"  of  the r i !èr .hann. l .  x  d l ìood pl r i ! '  dre J is ù-sed by J W. Wrishr,  ' I l 'e  Wl ' i t "  Ni l '  I  lo '  d Pl '? i r r  and r l ' "

Etr" . t -uf  PropuscJ Cor t ro S"hpm-",  Crog.  Jovt . ,  l l4  \Lgaot.:  G.  AnLlrcw. L '  : r  Dlcr  un ' f t ' .  c .  L. iev o,  i l i "  5 iv i  i i '  t ì  À À'  i fuuw ;n t te sudar,  îaa8 ' t '  is  adr ' i rabl"  chapt"r  hr .  proved
Lt.  À" i "  .À". . "  t " f t t ' "  . " . t , " , i .  t l " i i i '1 ,  i 'a ; l  

"n 
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._'Ihe accomparying map of the Solid Geology
(Fig. rr) shou's thc distribution of the principal
types of rock, and can be related to flre map of
the relief. Thc most extensive îormation, thc
Basement Complex, is seen to occupy mosr or
central and southern Sudan, $'ith the Umm
Ruwaba Series of unconsolidatetl sands and
gravels lying in a hollow or basin upor it. lt
persists in the north and tvest beneath the
rocks of the Nubian Scries, and reappears at
JeL.'el Uweinat on lfreSudan Egyptian frontier.
Throughout the Palaeozoir- ani ih" early part
of the Mesozoic Era the rocks of the Basement
Complex were exposed to sub-aerial denudation,
and while certain resistant blocks such as the
Nuba Mountains or the hill masses of the ex-
treme south stood out, most of the country was
reduced to a peneplain of which small remnants

ate now to be seen at the top of re rhyolites
at Sabaloka and in western Darfur.

During the latter part of the Mesozoic Era
changes in land- and sea-level took place, an<ì
the sea spread over the whole of wÀat is now
the Sahara and the Arabian Desert. Extensive
sedimentary rocks of Jurassic or Cretaceous
age were laid down, those found in Sudan being
principally saadstones with a few mudstonei
and limestones; these are now known as the
Nubian Series. During the Eocene period Ure
sea margin retreated, and extcnsive tracts
were swept clean of the Nubian Series. .lhe
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Ironstones îound both in Equatoria and in Andrew'r consists of a wide variety of rocÌr

north-western Sudan.
Since the deposition of the Nubian Series

there was in Miocene-Pliocene times a gentle

warping wi(h uplitt of the eastern part o[

Sudin," accompaìied by taull ing: thus the

Red Sea hills ind Ethiopian Plateau rose and

ifì"*n"lS"rì* f.rmed.ihere has been a con- metamorphosed condition. 
'I'he Nawa beds are

tinued slight rise against mean sea-1evel on the gently dippjng -non-metamorphic Srits and

".'j, 
.ftoto'" nV -"t"i"e sedimcntaries now above mudstonei, fo'nd only ùr wells and bores; they

;;.;; th;î"t"nt coastal plain. The height and the continenial sandstones of the extreme

of the Ethiopian plateau was increased 
-by 

north-west oÎ Sudan are thought to be of late

extensive outpourings of lava, both as vol- Primary age

."rlo". 
"r,a ". 

'.f.t""t-À'ows. 
In the Red Sea hills The 

'Nubian 
Series aud the vcry similar

ilr" Nofrit t Series has now been almost en- YiroÌ sardstones lie on the eroded surface of

ii."fy ."-"""a by erosion, but it is preserved the Basement Comolex Thev consist of marine

""à1, " *ppi"s""r ravas in -";^;r;;;ii;; lnt*:m"'*:-illt;iJill"i:""1il?îi:i15:
is more than r5o m , still lying approximately

horizontal. The only fossils found in the series

are plant lemains, which are difFcult to

:îilt*"Îl Jfi .T3 :lii::J'.'ft"i'lTil'?l;
the unconsolidated Umm Ruwaba Series, lie to be Upper Cretaceous'

*"u i"l.* irt" present base t"r,"i oi 
"totio", 

rne rruai Cherts and the Tertiary Laterites

and do not, in fact, appear ot ih" 'o'fo""' are too limited in their extent to warralt much

Farther to the west there has been a slight attention, though they do help to throw light

G;;;pin; oìottg tlt" Nile-Congo an<I Nile- on the physiographic history of the country'

dhra di-rà"", and vulcanism ii Darfur has The Tertiary lavas' on the otherhand' are more

"t"d"."a 
i"ú"f Marra, rising to more than widespread and include some important ele-

il;;;rJ;Ji ";iiì"i_no*""""1otr]"r 
typicaì ments in the relief: thev comprise the extensive

features {arther north. west 
"i f"lr"ì ín?." outpourings oî the Eihiopian plateau' rvhiclr

there is a number of flat-toppea ir's)i;;';; í^t ^i"'"rti"n"v basalts; the numèrous- volcanic

fiJ;ó;;;iih" r" rr.Jti ot t' 
"t'11i 

p"t"- crale-rs,- -lll.gf and sheet-flows oÎ 'Jebe1 Marra

fiain (Piate XXIIi). and J Meidob' among which basalts' rhyolites.'

The Ouatemarv Era has wrtnessed a con- volcinic tuffs, and pumic-e occur; the. b€'salt

tf"#f# 
"t 

tft" É"""** "t 
erosion, resulting dykes an<l flows near Omdurman and Atbara'

i"'ifri 
"-"-"tfri"s "f 

the relief of the volcanoe"s a;d the scattered occurrences in the Libyan

oiifr" *ett, ttt" t""Ouction oî certain oÎ the basalt desert west of Dongola'

"r""".f 
tft" east, and the deposition oÎ exten- The Unm Ruwaba Series consists of uncon-

sive sand artd clay depo$ts *hi"h rn"tk the solidatecl salds and clayey sands' some being

solid seologv beneath. Beside tÌr" NiI" P"tu"- gravelly' These rocks have not been certainly
-"i*rrt"' 

*'..%rr' ir""" 
' 
ú"""-1i.""*"a, qoite ident iea at the surface, but \ryere detected by

ài"tl*t'i" nature from the modern alhiviat the drilling of bores to find water. Occuurng

rlfi.-""0i"y", and along the Red Sea coast in depressions' this serics usually contams

""irf 
i".r*,'. and raised-reeJs rrì"" 

"tn"tg"O. 
water, uut no fossils have yet been found

Sohd Geotogl Along the coastal strip of the Red.Sea the

The rocks referred to above differ greatly olclest àeposits that have been found are ot

The Basement Complex, * à"t"tiÈ"a ft'y Plio-Pleistoccne age' consisting o{ shelly or

r Andrew, or. ttt., P. 95.
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coralline shales, with marls, clays, grits, aud
conglomerates and some gypsum beds. These
are overlain by a Recent raised coral reef on
the seaward side, while near the hills there are
thick and very coarse angular river terrace
deposits. At the southern end of this strip, near
Tokar, there is an extensive silty outwash fan
formed by the action of the Baraka river drain-
ing the Eritrean mountains and the Red Sea
hills.'Ihe str-ucture of this belt is complicated
by the presence of numerous step-faults and
transverse fractures which do not appear to
afiect the coralline deposits.

Superfcial Deposits

The account given above of the structure of
Sudan and tlÌe nature of the rocks shown
on thc Solid Geology Map (Fig. rr) provide
yery little indication oî the actual conditions
to be met with in the field throughout most of
the country. This is because the wetter and
therefore more populated southem two-
thirds of Sudan is almost entirely covered with
various superficial deposits that mask the solid
geology beneath. Though represented below on
the map of Main Soil Categories (Fig. z4), these
are not to be confused with the layer oî soil that
constitutes the normal outer cover or skin oî the
earth wherever conditions are favourable to its
development, but consist of extensive contin-
ental deposits, chiefly sands and clays, and of a
lateritic ironstone crust that is thought to have
been evolved in a climate dilÍerent from the
present.r

The continental deposits are to be expected
ln a country where almost all the erosional
forces at work are engaged in transporting
material over fairly short distances and then
depositing it; little or no sand, silt, or clay of
Sudan origin is at the present time being trans-
ported out to sea. 'The lower gtound of the
Sudan is a plain of desert erosion in the north,
and a plain of accumulation or aggradation in
the south.'2

ln the north alternate heating and cooling,
combined with some wird erosion and chemica-l
action, effect the breakdown of the rocks; the
rock fragments are then t{arsported to lower

levels by wind, or, particularly in the Red Sea
hills, by running water. While sandstones and
crystalline rocks such as granites are rsduced
to sand particles which can rapidly be carriecl
away, leaving characteristically steep-sidcd
hill masses, other rocks such as basalts and
gabbros may shatter to a. coarse scree-type of
debris, too coarse for removal except by run-
nrng water, and then the hill-sides produced
are less steep. Sand particles ate today being
deposited as seiJs, barchans, and other typical
desert formations in much oî north-westcrn
Sudan (Plate IV). During the Upper Pleisto-
cene, however, the limits of the desert climate
extended farther to the south than they do
today, and extensive clunes r,vere deposited
throughout KordoÎal and Darfur. These have
now been slightly consolidated by surface oxi-
dation and the growth of vegetation, but their
undulatiag surJace and their lack of drainage
make their origin clear.

In central and southern Sudan there are
extensive plains of dark cracking clay, result-
ing from the erosion of material from higher
ground to the east and west and its deposition
in a plain of aggradation (Plate I). The Blue
Nile is today carrying past Sabaloka, if not
right through northern Sudan into Egypt,
almost all the material that it brings down from
the Ethiopian highlands. At the same time it is
slowly deepening the gorge at Sabaloka (Fig.
52), which was once thought to present a strik-
ing example of the effcct of antecedent drainagc
in determining the course of a river, but still
awaits a wholly convincing explanation.î In
the past, the Blue Nile has been responsible
for extensive deposition within Suda.n, for
the Gezira plain north of Jebel Moya is believed
to have been producecl by the annual over-
flow of clay-chargcd l'ater lrom thc Blue
Nile.

Farther south many streams must have con-
tributed to the build-up oî the clays, and the
profile of the \Vliite Nile today suggests that it
flows in a broad region aggraded to the outlet
level. "On this view the present White Nile is
a young efiluent which has yet had insuf&cient
time to do more than establish its channel north

1Aùdre\v.  or .  r r l . .  D,  r ro.' I b i d . , p . 8 6 .

, ,1li. 9. Lyons, l he Ph\st.qftJ,hr ol the R;ut Nite atut irs Basin, Cairo, reo6; J. Bau, (.:anbiburiohs to th. Geog/&bhy ol
f  8. ) r t r ,  I  ar fu,  rc l t .



the Red Sea
dstones and
are reduced
y be carriecl
steeprsided

basa.lts and
cree-type of
)ept by run-
es produced
today being
rther typical
)dh-western
rper Pleisto-
:sert climate
ran they do
'e deposited
These have
surJace oxi

rn, but their
of drainage

n there arc
clay, resrÌÌt-
Irom higher
ts alcposition

). The Blue
rloka, if not
into Egypt,

;s dorvn fron.r
.me time it is
.baloka (Iìig.
esent a strik-
lent drainagc
ver, but still
lanation.3 In
r respousible

Sudan, for
ya is believed
annual over-
n the Blue

ust have con-
tays, and the
ggests that it
to the outlet
White Nile is
.d insufficient
:hannel north

R E L I E F ,  D R A I N A G E  A N D  T H E  E L E M E N T S  O F  S T R U C T U R E 37
over the clay plain, and also has too high an
exit level to lol'er its bed.'l

The Red Loams of Dquatoda, from 3 to 5 m.
deep, often have a rim, parallel to the valley
sides, of hardened ironstone, and frequently
contain soit pisolitelike concretions of bright
red feffguilous clay. They appear to have
been formed by lateritic weathering from the
subjacent rocks in llcistocene times.2 There
is some doubt whether thc present climate is
such as to produce this type of deposit.

Flanking the Main NiÌe there are numerous
gravel terraces, some of tvhich have proved
from the artefacts they contain to be of Palaeo-
lithic age, and there are others beside the Blue
Nile and Atbara ril'ers which have nor yer
yielded human relicts. 'fhese 

have not been
fully stuclied and correlated, but it is to be
hoped that in due course they will throw light
on the problems of the development of the
river vaJley and profile.3 Much lower than these
terraces and closer to the present river beds

are found important deposits of Recent allu-
vium (chiefly silts ald clays) beside the Blue
Nile, the Atbara and the Main Nile belorv
Khartoum; these occur as islands, as surface
coverings over banks of varying steepness, and
as flanking depressions or basirs in former
river meanders (Plate III).

In eastern Sudan there are other areas oÍ
Recent alluvial soils, the most extensive being
the deltas of the Gash river north of I(assala
and of the Baraka river around Tohar. These
receive the run-off of the Dthiopian plateau and
Red Sea hills, and are flooded each year to an
extent that varies according to the intensity
of the rains. As would be cxpected from the
manner of their origin, the soils of these dettas
vary from a sandy silt at their heads to almost
pure clay at their lower ends. Successive de-
positions of alluvium cause the rivers in these
deltas to flow in levees, with the result that
their courses are unreliable and may change
unexpectedly.

r . { t rdrw, o l .  . r . ,  p.  roú.

--' 
A J Àrkell, 'The Old Sto e Agc in the Aoglo-Egypliarì Sudan', Sudah Antittfuiti.s sér\i.e occasiot'aI paper Na, r,r9+9.



ChaPter III

THE DIVERSITY OF SUDANtrSE CLIMATE

Tns climate oî Sudan is wholly tropical, for
thcre is no part of the country where the sun
does not pass directly overhead at some time
of the year. Conditions vary from hot desert iu
the north, where there is rarely any rainfall,
through a belt of summer rainfall of varying
intensity and duration to an almost equatorial
type of climate in the extrcme south, where
the dry scason is very short. Because of the
absence of any mountain barriers obstructing
the flow oJ air streams between north and
south, there is a gradual change of conditions
with latitude, and it is not easy to indicate
obvious divisions between onc type oI climatic
region of Sudan and another.

Nevertheless, for easc of description it may
prove helpful to put forward a division oI the
country i[to a number of such regions, rvhose
climates may then be analysed systematically
For this purpose use has to be made either of a
systern devised for the whole world, which may
not appear very appropriate in its Iocal appli-
cation, or else a local division may be made,
rvhich rvould not necessarily be of much vaLue
in other countries.

T H E  R A N G E  O F  C L I M A T I '

The most widely employed classif,cation of
climates is that put forward by Kóppen rn
r9r8, and subsecluently modified in rgz8.r
According 1o this classifir 'ation (Fig. 12) thr'
northern two thirds of the country are des-
cribed as Arid, a distinction beùrg nade be-
tween parts with less than 4oo millimetres
(16 in.) of rain, which are called Hot Desert
(BWh), and parts with totals up to 8oo mm.
which are called Hot Steppe (BSh). There is a
small exception to this in the Red Sea hiÌls,
where the country round Erkowit is called
Temperatc with Hot Summer and Tra'o Rain-
fall Maxima (Caw').

South of the 8oo-mm. (32-in.) isohyet, Sudan

is said to experience a Tropical Rainy Climate
with a winter dry season (Aw), in the southern
part of rvhìch isnlhermal conditions are expcri-
enced, i.e. with little difierence in temPera
ture between the hottest and coolest month
(Awi).

The inadequacy of this system, as applied
to Sudan, comes from the fact that it un derlates
the value, even in the very hot condiiions pre-
vailing, of a rainfall oI about ,1oo mm. (16 in.)
per annum. Not only nomadism but also
regular unirrigated cultivation can take place
in the area described as hot desert, whether
on clay or on sandy soils, and so the division
between Steppe and Desert (BS and BW)
secms to lie rather far to the south. Secondly,
there is no very signifìcant difference, from the
humal point oÎ view, bctrveen Steppe and the
Tropical Rainy Climate (BS and Aw), since
each supports wooded savannah vegetation,
and makes possibìe the growing of one, but

not oJ two, crops in the year' In the extreme
south, the winter is too dry to be classed as
Af, i.e. constantly moist, but quite a number
of perennial plants that cannot withstand a
dry season are able to sutvive, if not to thrive
very well; conditions, in fact, are signiî.cantly
difierent from those near Malakal'

An altemative approach, which is put for-
ward here, is to pay heed to no particular tem-
perature or rainfall values, but instead to dis-
tinguish separate parts of the country accord-
ing to the nature of the seasons that they
experience. If this systen.r be adopted, it may
be said that the country consists of four clim-
atic regions (Fig. r3), of which the centra.l and
largest one may be subdivided according to
whether the rains are usually suf8cient for
cultivation or not.

The North, from about latitudc 19'N' to
the Dgyptian frontier, experiences a cool, dry
winter of some four rnonths' duration, and a
long and extremely hot, dry summer. In the

rw. Kóppe0, Gv ndriss à./ Klinahknde, BerliD, r93r.
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aJong the Red Sea. Here they pick up moisture

and, being forced to rise when they reach the

hills on its western side, they give a little rain.

With the advance of the sun towards the sum-

mer solstice the zone of convergence of nor-

therly and southerly air streams moves north-

wards across Sudan (Fig. 19Ó and c), and
moist, unstable air is dravn in over the

country from the South Atlantjc Ocean. At

its farthest north the Inter-Tropical Con-
vergence normally reaches the latitrrde of Abu

Hamad, about zo' N., though it may in fact
go a great deal Îarther, even as far as Luxot,
25' N. Stations in central and southern Sudan,

( r 5 )  ì r d  A p r i l  i 9 4 9 - (  o n d i l i o n s b y n o w m u c h
hott" i  than tLre\  wern in January,  and lh"
norLher lv a i r  srr"am is {FI t  as far  as la+i+rrde
ro |  ì '  Nor lL orrLy,  where i t  moPts tbe
sourÈer ly rv inds i long t t r .  Inter 'TroPical

Ftont or CoovergeÍce

therefore, have rainy seasons whose tota,ls
and lengths vary accordiag to their latitude
(Fig. r8).

T I {E  SEASONS
'Ihe 

course of the sea.sons, though basically
dependent on the movement of the sun between
the tropics, is largely determined by the direc-
tion ol the wird (Fig. tga<l). In the extreme
north and south of the coultry, the variation
in direction is less marked than in the centre;
there is a great difference in the character of

the north wind at Wadi Halfa between January
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(16) 2nd July 1949 The LT.C. has now alnost
r F a ,  h e d  l a r i t l | d e  2 0 "  N . ,  t t L c  r a i n v  s n a s o n  i s
beginning, and southern Sudan has'become the
r o o l e s t  p a r t  o f  I h e  ( o u n t r y .  l h e  d c p r e s s i u n  i r l
the Fastern \ , lod i  I  ef i  anea has v i r tua l Ìy  no nLfecr

in Surlan.

a.nd July, but a much lesser diÍlèrence between
the seasons at Juba in the south.

Winter l'Sbitd.')
In the winter Sudan as a whoìe experrences

uniform ald usually cloudless weather, with
a mean daily temperature varying bctween
r5'9'C. (6o.8' F.) in the north, and 28.8. C.
(84' F") in the extreme south, the mean daily
range being very high, as much as 16. C. (29. F.)
in the desert areas. The variation with latitude
is to be explained by the greater length of day
in the south, the higher angle of incidence of
the sun's rays, and the fact that the northerly

(r7) 24th October 1949 Ttìe L,I'.C. Iìas begun to
retreat southwards, and east winds are experìenced
in eastcra Slrdan. Xfercator's Projection. llrom
Dairy tveatht:r lìzpo,,ls,, Forecast Seciior, ltgyptian

Ministry of \\'ar and ltarinc.

a"ir-stream is heated in its journey towards the

especially in February or March, when the
force of the high-pressure belt to the north is
weakening, a regular pattem of events may be
repeated: first when the centre of the depression
lies to the north-west of Sudan there is a ten-
dency for air to be drawn from the south and
south-west in advance of its path, so that the
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usual north winds are checked or may even
be replaced by soùth winds, with a resulthg
increase in ground temperatures' Next, when
the centre of the depression has passed east-
lvards to lie over Syria or the eastem Mediter-

panied by dust-storms and rising sand, and
óccasionally the sky is clouded over with
patches of a-1to-cumulus ctoud that contribute
to the reduction in day temperatures. This

cloud occasionally gives very slight rain.l

:T:f,:;"T,ff::111:'",::t1','i:* *l{'::1ì: r he H ot s eas on (' s eir' )
stream of cold air between the anticyclone By the end of March the efiect of the depres-

over western Russia and the Nile Basin. There sions is less rnarked, and with solar radiation

is a marked drop il temperature, often accom- increasing in intensity and duration the tem-
rWhen a lar8e $oup ot . . icnt is t .  had gxthered in Khartoum in rq5,  to observe Ihe ecUDse o{ lbe sun foreca' t  for

:,:tì:"*"tlii.lli'.'x*lti:;i'"".*l*iiliml"l'"';',lt u.l,r;'.s1"fr.i"t:3ffÀì:?iJìsT"1lTEit'i.'rliliîi
l"tttffiysÉi::i."j'Tl*,mi,'*l$1':iifi",t**liT"ìi".,ìîù*tl"r'i^È'::Tn1T#::,"'"jil;$di"'"""""'
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rnd October is possjbly rclated to loì prèssure systcms over the East- Aùican plateau. The frequJncl,
ofcalms is conspic[ously lÌiglìer 1r the flat cenhal plains of Sudan thar bcside th; Recl Sea or near:to ttrc
high mounta.in masses ol JebeÌ Marra in the w€st or the Imatong Morulains rn the souUr_ Figurcs fronr
Clllndtologícal royms for lrlljpt and rhe Sudan, Cyfuus ùnd Patestine, prblished by thc Flrysicà.I Depart-  

m (  n t .  \ ' l i n i - r r y  o t  p i r b l i c  W o r k s ,  C a i r o , ' r 9 i s



44 1 H E  R L P U B I I (  O F  T H E  S U D A N

perature in northem and certral Sudan rises
towards its maximum, which is attained in
May and Junc. The highest mean daily maxi-
mum is 39' C. (roz' F.) at El Obeid in May and

42.9" C. (rog.l" F.) at Atbara in June. Since
the sky continues to bc extrcmcly dry and clear,
night radiation is intense and, the high daily
range at this season, 17" C. (3r'!-.) in central
Sudan, means that night usually brings relieî
îrom the severe heat of the day. Duriag these
months the Inter-Tropical { onvergence js

gradually moving northwards, though stiìl fluc-
tuating widely from day to day. Ir the extreme
south the early rains begin in March, but at this
season they arc often interrupted and it is too
early to sow crops.

In central Sudau, thc months of May and

June, tolvards the end of this season, experi-
ence a very disagreeable kind of tropical line
squall known in Arabic as an Laórzó. Cumulus
clouds build up during the day, but rarely
attain a sufficient height to give rain, so great
are the ground temperatures, untjl the late
afternoon or evening. When rain begins to fall,
the falling raindrops have a cooling eficct on
the air through which they are falling; a rapid
down-draught is caused in the path of the
storm, picking up the loose sand and clay
particlcs that are plentiîul on the earth's bare
surface and carrying them swirling into the air
to a height of several thousands of îeet. After a
stifling, windless spell a wal1 of yellow dust is
seen approaching, often ftom the east or north-
east,1 and then the stoÍn arrives, the rvind
speed rises to gale force, and {or an hour or
more thc airis lìlled with flying dust. Eventually
the wind abates, rain usually falls, bringing a
drop in tenperature, and the dust is tempor-
arily laid. f)ust 51ornìs crc rnost sé\'ere in arcas
like Khartoum, where the ground surface is
likely to be bare oI vegetation and much dis-
turbed by animals rnd molur trdffir-, or al
Kassala, where the silts of the Gash delta have
been cxposed after the cotton harvest. By July
or August, especially in a fairly wet year, the
soil is protcctcd by a mantle of vegetation, and
the dusty prelucle to a convectional stonn is
usually absent.

îke Rainy Season ('Khanf ')

The onset of the rainy season throughout
centra-Ì and southern Sudal is much less
dramatic than the burst oÎ the monsoon in the
Indian sub-continent,2 The Inter-Tropical
Front shiîts northwards in a succession ol inter-
mittent advances and retreats, arrd it is not
until it has passed about r5o km. to the north
of an observing station that the depth of humid
air is nornally sufficient to permit the build-up
of convectional clouds high enough to gìve
rain. During the rains an appreciable drop in
the mean monthly temperature is recorded,
about 5'-8' C. (9"-r+' F.) tFig. zo): thi. is
caused by the increase in cloudiness, the
absorption of long-wave radiation by added
water vapour in the atmosphere, and the con-
version of latent heat that is involved in the
process of evaporation. South of about latitude
13' N., these features, combined with the cool-
ing effect oî the south-west wind, make the
rainy season one of the most pleasalt in the
year. This is certainly to the advantage ot
those who have to sow and weed their croPs at
this season.

The asymmetrical nature of the curves ol
mean pentade rainfall in Fig. r8 is rvorth
noting, îor it corresponds to the Îact that the
advance of the Inter-Tropical Convergence
from the south is much slower than its retreat.
WhiÌe May and June ate wet months in central
Sudan but dry at the latitude of Khartoum,
late October and November (equally spaced
alter the rainlall maximum in August) are dry
except in the extreme south. During the rainy
season there js a rnarked drop in maximum
temperatures, a rise in humidity, aud a drop
in the mean daily temperature range. OÎten
the Jamiliar tropical pattern oÎ rveather is to
be observed, with a clear moming followed by
the build-up during thc day of cloud cover that
perhaps leads to rain in the late afternoon or at
night. Occasionally, however, the sky becomcs
completely ol.ercast, and rain rnay lall contin-
uously for twenty-Jour hours or more Morn-
ing dew is usual during the wet weather, and
can be quite heavy when a cool, cloudy day is
followed by a clear night. In similar circum-

1'l'he cumulo-nnnbùs cloùds, Íhich give nlosr of the rairiD Sudaù, se higlì enoush (about ro,oooù,.)torea.h thc notth-
eàsterly air,strearn nonnally blo$ìng at that aÌtitlrde. H€nce stonns tend to approach the observer trorn ihe nortn-
eastern qùarter of Lhe sk_v.

1 A.  A.  Mi l ler ,  Cl inat . ' lagt ' ,  r91ó,  p.  r+1.
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I'ate Sur ''ner (' D&r&t')

T H E  C L I M A T I C  R E G I O N S

Within thls general lrameworl< lhe course o{

the seasons rn each oJ the clim-a-tic reglorìs

described above may now be consrdered' uslng

I o,t" o' two typical stations to illustrate conol-

) tions in each '
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the mean daily temperature is below zo. C.
(68" F.), the huu.ridity is low (about zolo at
midday), there is very little cloud and no
rain save a few drops occasionally from a cold
frolt. The wind blorvs from the north, with a
mean speed of about 15 20 k.p.h., occasionally
attaining sut8cient speed to cause rising dust
artd sand, but usually falling away at night.
ln particularly cold spells early morning tem-
peratures may be little above o" C. (32" F.).

Summer is long and very hot, a:rc1 from the
beginning of NIay untiì the end of Septembcr
tle mcan daily tempcrature persists above
3o' C. (86" F.). The humidity at midclay rises
from about ro0/ in May and Junc to neaù
r5% in August, but in normal years no raln
falls, there is littlc cloud, and tlie mean wind
speed falls to about 13 k.p.h., being rather.
variable in direction for about a rnonth at the
farthest advance of the Inter-Tropical Con-
vergence. Throughout the summer the daily
evaporatron rate stands at 20 mm. (o.8 in.) or
more according to the Pichó scale. This high
figure explains why doubts have been expressed
conceming the wisdom of constnrcting an over-
year storage reservoir on the Nile at this latitude.

T lte N orth- e ast R egi ott

It has already beel remarked that the clim-
ate of the Red Sea coast and of the hills in.r-
mediately beside it difiers appreciably from
that of the rest of Sudal, and a word of ex-
planation is called for. Thc special features are
particularly to be noted in the southern portion
of the strip, where the alignment of the coast
turns distilctly towarcls the south-east from
neaù due south: the north wind blows against
the hills to the south of Tokar, and being lifted
a:rd cooled it afiects not only the hills but also
a belt of coastal plain bclow them.

Winter begìns in the north-east with the
onset oî fhe north wind, ald occasional rain
may be expected until the end of Jamrary.
The averagc winter rainfall at Port Sudan
amounts to less than 60 mm., and is particu-
larly liable to vary from year to year. At this
season cloudiness is at its highcst, and with a
small range of temperatrrre, varying belween
19 'C.  (60 .2 'F .1  and .29 '  C .  (84 .2"  F . ) ,  cond i -
trons are at their most agreeable. When the
rains come to an end the high humidities

(6o-7o0/o at midday) persist, and conditions
become increasingly unpleasant as the tem-
perature dses to a mcan daily maximum oî
4r" C. (ro5.8' F.) and thc highest mean daily
minimum, 29.2" C. (81.5" F.) in August, that
is recorded in any station irr Sudan. At this
season thc rvind blo$'s from the south-east, and
frequent and prolongcd dust-stoms occur.
Often much of the Tokar cotton crop is lost
because it is damaged or because hardly any-
body will stay in the delta in tÌre heat to pick it.

Even wlrnn most of Sudarr is errjoying I
slíght relie{ from the heat in the rainy season,
therefore, the coastal strip obtains little benefit,
for the humidity is so high. Thc mean summer
rainfall at Port Sudan is about zo mm. (o.8 in.),
evenless to be relied on than that of thc winter.
By mid-August the rain is usually over, and drir
hot conditions with frequent drìst-storms persist
until the onset of the north wincl in October.

The Cenlre

ln central Sudan the temperaturc and humì-
dity of the wind are of major importance in
determining the four seasons of the year. 'I-le

winter resembles that of the north, but begins
rather later and is not quite so cold because
the sun is higher in the sky, the days are longer,
and the air has had longer to warm up as it
crosses the desert; thus at Khartoum tLe cool-
est month (January) has a mean temperature
of 23 2" C. (Z+.2" F), arrd at ùIalakal 27.2. C.
(8r'o'F.). In the southern part of this region
grass-fires are common in the rvt'nter ancl the
sky is often obscured by smoke.

The hot, dry season is the hottest period oI
the year. The north rvind blows as in winter,
but by April and May it no longer brings cool
weather. Instead it becomes very hot and dry
as it blows across the Sahara, and the mean
daily temperature reaches 34.r'C. (93.4. F.) in
Khartoum in June. In Malakal the peak is
earlier and lower, :r.7' C. (89.r' F.) in Aprit
utd 3z z" C. (9o' F.) in May, because the raily
season begins in the latter month. ln the
nortlÌern halî of the region dust-storms are
frequent towaxds the end of the Sel, but
farther south the denser vegetation reduces
their severity. In Khartoum the April relativc
humidity at midday is r4o/u and the Piche
evaporation zo mm. (o 8 in.); at Malakal the
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The rainy season lasts from three to seven
months according to latitude, and correspond-
ing difierences in the total precipitation make
it possible to subdivide this region into a nor-
thern beìt, normally too dry to grow crops, and
a southern belt, where cultivation is regularly
practised. \\rhen the south-west rvind is blorv-
ing steadily conditions may become quite
agreeable, for the sun is often obscured by
cloud. In Khartoum il the northern sub-region,
the mean daily temperature falls to 3o.4" C.
(86 9" F.) in August, with a mean daily range
of rr.4" C. (2o.5" F.) and a mean cloud cover
of 5'3 tenths; farther south at Malal<al in the
same month the temperature ís 26.2" C. (7g-2.
F.), the range g.+' C. (r7-o'F.) and the cloud
7.4 tenths. From July to September Khartoum
teceives a mean rainfall of 16o mm. (6| in.);
between May and October Malakal receiyes an
average of 722 mm. (3r in.).

After the rains the season before the onset oI
the north wind is trying, for the temperaturcs

se once more (the mean monthly temperature
at Khartoum is 32.3' C. (9o.o' F.) in October,
and at Malakal zT'6'C. (8r.7'F.) in November),
and the humidities are rather higher than they

Malakal by the end of the month.

The Extueme Soutk

In the extreme south the climatic régime
lies between the tropical and the equatorial.
When the north wind blows, there is a definite
dry season, lasting for about three months. At

season of the year, the raean daily tempera-
tures in February and March being 29.o" C.
(84.2" F.) and z93o C. (84.6. F.), ancl the

mean daily ranges being 4.o" C. (25.2. F.).
The long wet season cannot really be said to

have either one or two obvious maxima, but
rather dses to a monthly mean of more than
roo mm. (4 in.) in April and continues at much
the same level for six or seven months. The
coolest month is August, with a mean daily
temperature at Juba of 25.3' C. (77.5" F.). This
glves an anual range of 4.o' C. (7.2. F.) only,
not very different from 5.o'C. (9.o'F.) at Mala-
kal, but much less tha.n ro.4" C. (r8.7. F'.) at
Khartoum or 16.7' C. (3o.r" F.) at Wadi Halîa.
The influence of the relief on the rainfall
totals is most marked, for the isohyets run
almost parallel to the contours at the edge of
the Ironstone Plateau, and Juba at latitudc
4'5r'N. has less rain than Wau at latitude
7" 42' N. The mountain masses of south-east
Equatoria havc essentially thc same climatic
pattern as the rest of the region, but storms
are mofe frequent over the peal<s at all times
of the year.

Other Elements of Climate

Maps of pressure and rainîalì have already
been included in the course of this discussion
of the seasons as they are cxperienced in vari-
ous parts of the country. Other elements for
which information is available through the
vigorous publishing policy of dre Sudan
Meteorological Servicc include temperature,
humidity, Piché evaporation, cloudiness and
wind speed. Histograms drarvn to show the
precipitation and evaporation on the same
map clearly reveal that at most stations and
at most t imFs of the year ihe potential evapu-
ratron is mur-lr greatcr ihan the actlt: l l  precil i .
tation (Fig. z3). The general effect oî thése
figures is to confirm the picture that has been
drarm oî Sudan as a hot, arid country, in which
although wind speeds are low by world stan-
dzLrdsjhe dailyrate of evaporation is extremely
high. The low published figrres for cloudinesì
bear witness to the very high sunshine totals
received in ccntral and northern Sudan in the
year as a whole, ald this is reflected in the style
of dress worn in the country, in the desigr of
houses and oflces, cnd in many other aslects
ol Sudanese llle.
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DESERT AND TROPICAL SOILS
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Tss soils oI Sudan, covering as they do an
area of some z| million square kilometres, zrre
very varied in character, and it would be quite
impracticable to attempt to describe them all,
even if the necessary information were avail-
able, which it is not. Soil science has recently
become arr extremely complicated branch of
knowledge, and it is only in areas of exceptional
economic value that really elaborate and pro-
longed studies of thc soil are possible. Even in
these the soil scientists would be the first to
admit that far more work lies ahead of them
than has already been done if they are to
understand fully the relationship between the
soil and the plants which it can support. In
Sudan soil-pits have been dug throughout
much of the country, but it is onÌy in the
Gezira that anything like a complcte soil in-
vestigation has been undertaken.

For the purposes of this chapter a simple
genetic cìassification of soils has been adopted,
related to the manner of origin of the soils
rather than to their physical nature or poten-
tial use. This classification reveals clearly the
influcnce of climate as a soil-forming factor,
not only at the present time but also in the
period since the last general advance of the
Quatemary Ice Age.1 The categories adopted
are as follows:

(a) Desert soils.
(ó) Soils formed in situ in semi-arid condi-

t1ons.
(c) Laterized soils of humid and sub-humid

reglons.
(d) Alluvial and Lacustrine soiis.
(e) Aeolian soils, formed in drier conditions

than those prevailing today (Fig. 24\.

Desert Soils
The soils of the first category scarcely war-

rant the narne, for they are extremely thin,

consisting merely oî par-ticles oI tlre parclrL
rock of assorted sizes. They are almost cl-
tirely lacking in humus, since organic matter
{rom the very scanty vegetatìon which is thc
most that they can support in even the most
favourable situation is quickly broken dowl
into its constituent minerals in the high tem-
peratures prevailing. In the absence of rain-
fall, horvever, these soils are oî virtually no use
to man, and they have been very little studied.
In the north-rvest, \yhere the parent rock con-
sists for the most part of the Nubian Series,
there are areas of aeolian deposition, such as
sand-dunes, and others of aeolian ablatiol,
such as level expanses of gravcl. In the north-
east, r'here the rocks of the Basement Com-
plex appear at the surface and rainstorms are
more common, bare rocky hills alternate with
sandy stream beds and alluvial outwash fans,
and salty incrustations are to be seen whete
short-lived pools oî rain water have dried out.

Soils b'onned. in situ in. Semi-6rid, Cond,itions

With a higher rainfall than in the desert, up
to 8oo r,ooo mm. (32-4o in.) per annum, the
soil-forming conditions are more complex. In
addition to the efiects of high ternperatures,
water plays its part, moving soluble elements
within the soil and transporting material by
sheet-flow over the surface. Soils formed in
such conditions may be of value for cultivation,
particularly those occurring in eastern Sudan,
but detailed results of soil analyses are not
available for them.

East of the Nile the breakdorvn of the local
rock, whether Basement Complex in the But-
ana or basalt in the Gedzr.ref area, has proceeded
far. Today few hills stand out from the gently
undulating plains, which are covered by deep
dark browa to black cracking clays (Plate I);
even in the broad depressions along the stream
beds very little coarser material appears, but

,_, 'C.  Andrew, 'Notes on Quat. rnar l  CUÍr ìates iù the Sudan' ,  Appen. l ix  XXV t . r  Sot l  Coi lsef l tet ion Colnnl i t t .e 's  Rcfot t ,
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Cot 'nitLae's Refort'

there are signs of the redistri-
bution of clay in broad level
flood-plains beside such major
'watercourses as the Wadi Abu
Fargha, which drains the southern
Butana. In general these soils are
fairly well drained, except in the
bottoms of depressions or water-
courses; soil-pits show no bed-
ding, and sa-lt concenttations are
characteristically absent. For the
cultivation of unirrigated millet,
these soils are among the best in
Sudan.r

In the extremc west at similar
Iatitude and with the same rainfall
lic Jebel Marra and western Dar-
fur, beyond the limits of the Qoz.
The soils of westeru Darfur show
a transition between the desert
soils in the north, where almost
the only soils of a:ry thickness
appear in the rvatercourses, and
those of northern Bahr el Ghazal,
where laterization is to be ob-
served. Much o{ the land between
the gfeat sand rivers is covered
u'ith a thin, reddish, sandy loam
liable to sheet erosion; there are
some fairly extensive clay flats
beside the rivers, but the most
valuable soils are afforded by ter-
races (Plate XXIII) largely com-

D E S E I ì T  A N D  î R O P I C A L  S O I L S

Frc 24 Main soil categories. The narrow ba.nds
of alhrvial soilbesidethe Main Nile below Khar-
toum are omitted. .A.dapted fro]lf, Sudan Sun)eys
ToPo. No. S75o 47, overprinted with Supcr-

ficia.I Deposits

posed of pumice and other volcanic material conditionss. In Sudan the catena is best de-
brought down from Jebel Marra.2 On the vol- veloped among the lateritic soils to be described
canic mass itself there are various loamy or in the succeeding section, but it has also been
clayey soils, formed from the breakdown ir? sir, suggested that where the rainfall approaches
of the basalts, tufis, and pumice of which the r,ooo mm. and there are marked differences of
mountain is composed. The silts in the valleys altitude, as is the case in the Nuba Mountains
are of exceptional fertility, and since they can as well as in the extreme south-east, the soils
oftenbe irrigated their value is great. may be grouped ilrto an Alkaline Catena. The

Towards the wetter limit of the area of semi- existence of a dry season of from three to six
arid soils, the effects of water movement both months is an important element in the creation
within the soil and over its surface become of this soil group.
evident. A grouping of soil types occurs accord-
ing to both altitude and situation, which is The highest member lof the Alkallne Ca.t€na] is the

,  part lv  $eethered moutr ta in ro.k on $hirh a scanty
KnO\Î  aS a COlenîr j  A 'SOCtAttoI ,  tO employ a àrouÉht_resist jng veRetat ion 6ndsa IoorLold.a Beto\ ;
telm fiIst used rvith reference to East African this is the coarìe rèddish weakly a.Ìkalinc detitus

I J. D. Toth l, chapter on 'A note on the onsras of the So s of the Sùdan' in lglic,rtrtwa in the Studtlk, rs48.
rI.ì. T. Paterson, chapter on'Darfù Proviúce'ìi A+n.ulture ih the Sudak,44A.
3 G. I'lilne, 'Normal Èrosion as a Factor in Soil Proîlc Development', Natute Ba Gg36) , ùLenL, ',\ Soit Recomaissance
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caÍyìng hardy tLom bushes a.nd spiny succúlents.
Below this agair is a. fertile brown soil, moderately
heavy and sometimes cotrtaining a few stones, salt,
fteo, weakly alkaline and calcareous, tow in nitrogen

'fhe 
two reddish belts are together known

in Arabic as qardud, which means a well-
drained and perhaps sheet-eroded red loam.

Latetitic Soils

In southern Sudan most of the better-drained
areas are occupied by a rarlge of reddish loam
soils that may be grouped together under the
general term 'lateritic'. 1'hese may be divided
into broad ca"tenary associations which vary
acco-ding to rainfall totals and differences of
relief.

Latcritic soils are developed as a result of
alternate seasonal water-logging and drying
undcr conditions of intense seasonal weather-
ing.'They consist of an upper or'A' horizon,
from which iron, manganese, and to a lesser
extent alumina have been removed by leach-
ing, alrd a 'B' horizon at a varying depth
whue these chemicals have been precipitated.B
This precipitation may take place in shcet
form, of varying thickness, it may form cylin-
drical concrctions, when it is known as a vesr-
cular deposit, or it may occur round separate
nuclei to produce difiuse lateritic pebbles,
krown as pisolitic laterite ol pea-iron. The
parent rock or'C'horizon from rvhich these
rocks are derived may be very varied, and in
Sudan consists mostly of acid igneous forma-
tions oî the Basement Compìex. The part oî
Sudan known as the Ironstone Plateau is
covered throughout almost the whole of its
extent by a hard red concretionary ironstone of
lateritic type, at a depth of r5-3o cm. (6-rz
in.) below the surface. This ironstone is often
3, and may be as much as 5, metres thick.
Over it lies a reddish sandy loam, containing
a quantity oî pea-iron ard of soft red pisolite-
like concretions of bright-red ferruginous clay.
The ironstone is interrupted where hills stand
out above the general level of the plateau, or
where it is dissected by the streams which drain

the region. In the latter instance it outcrops
to form a marked bfeak of slope.

The effect of heavy rainfall in regions of
laterization is that by no meals all the normal
precipitation can be absorbed into the ground
when storms occur. Instead it flows across the
surface, picking up many of the smaller soil
particles, and carrying them down the slope if
the land is dissected. There is thus an alteration
of the soil texture, and an inherent probability
that the soil in the valleys and in the lower
parts oÎ slopes will consist of finer particles
than that on the plateau surface. 1'his is the
mechanism behind the idea of the catenary
association oî soils.

TIìe catena as described by Nihe, and observcd so
w i d e l y  j n  t r o p i , a l  A t r i r a  1 b y ' n o  m e a n s s o l e l l  i n  T a n S -
a n)  jka or  East  A t r i (a)  and apparenl ly  a lso i t r  Ausr ra l ia.
consists in its simplest case of a lopographically
dctermined set of soiÌs, originally from the weather-
ing o{ a single parent ma.terial under the rnfluence ol
normal eÌ:osion. The essetrtial featùrc is thc tendency
to mechanical fractionation and €lutriation oJ the
'lveathering products down the slope by the action of
rainfall . . . the whole situation lÌas a unity ivhich rt
was Mihe's purpose to recogîize.a

The catena consists of threc main elements,
known as the eluvial, colluvial, and illuvial
complexes. The eluvial complex is the highest,
and is found where fine soil particles are being
washed away by sheet erosion. The residue
may consist of a loam with a high sand content,
or if erosion has progressed further the iron-
stone may appear at the surîace. The colluvial
complex lies midway down the slopes of valley
sides, where some material is being deposited
as a result of erosion from higher up, while
other material is being carried away. This soil
is variable in character, and the results of
redistribution by watef movement may be
evident. The illuvial compìex lies at the îoot
of the slope, where fine material is deposited.
In general, the upper part of the illuvial com-
plex is the most fertile soil of the association,
but the lower is likely to sufier from poor drain-
age.

Where the catena lies beside a stream, an
alluvial flood-plain may be fomed below the

i1
tl

d
Í
S

r)
al

I  IT. GreeÈ. .haorer nn 'Sorlq oi thè An8to Egypl ia! Sudan' in ,4sl i(utturc in lhp Sudan. r948. ?. r 5J.
,. , ,8;. .*-n,*, 

rsome \ 'rorpr ^rosi.rr FÈarurèi As.oriated *irh É;; s;; i  ò;; i ; ; i ' ,  .rouiìot ài s 'oi i  s, i , , t t t ,  r  \ tss2),

: î:?i.%Tiiffi:ìii'éft1,";:i i:i,'.lli;*t":9,,1r:"Wi?,if;;?,"Ì,;,0.i;,,u(res3), p 33r.

Q
Ct

bc
ve

bn
bel
oP'



!
*

D E S E R T  A N D  T R O P I C A L  S O I L S 55

rt oulcrops

r regions of
I the normal
the ground

rs across the
smaller soil

L the slope if
alteratlon

t probabilitY
in the lower
rer particles
. lnIS 15 tne
.he catenary

solely in Tang-
soínAùstra l ia,
opoBraphic_allY

s the tendency
riation of the
y the action of
inity rvhich it

ain elements,
and illuvial

s the highest,
cles are being

I ne restoue
sand content,
:her the iron-
The colluviaÌ
opes of valìey
ring deposited
her up, while
way. This soil
:he results of
nent may be
es at the {oot
I is deposited.
e illuvial com-
]e association,
:m poor drain-

a stream, an
ned below the

: science, S (rss2),

t I ,

t rc. 25. SoiI succession of the Ironstone Catena. a.t Yambio, with
typical vegetation types

-A.. Loam and/or pisoÌitic gravel colluvial complcx
B. Lateritic shield-eluvial complex.
C- Loam and/or Bravel--'colluvial compler
D Yellow loam, no gravel or stones-illuvial complex.
E Da.rk grey clay-ilÌuwial/alluvial comptex.

r. Gallery forest.
r. Marsh.
3. Elephant grass Jormation.
4. D€gaded BÌa.ss-woodland.
5 Grass-rvoodland of the plateau
6. Treeless formatioÍ on hardened laterite-

rìfodified ftom de Sclìlippe Shifring Cultiration in Aflica, r-ig 4,p +r'

illuvial complex; this is not, however, part of ll*Y1:111"9 Tore plastic, and the humus laver mav'  '  be dark"r  and de.per. ' |

;

i

Mary versions oî the soil catena exist, depen-
dent on conditions of relief, rainfall ald parent
material. Within the area of lateritic soils in
Sudan, Greene has distinguished three types
as Iollows :

(a) lViih a rainfall of more than about
r,2oo mm. (48 in.) and marked differences in
altitude the Red Loam Catena.

(ó) With a similar rainfall but smaller differ-
ences in relief-the Ironstone Catena.

(r) \\rith a rainfall oî r,ooo-r,2oo mm.
(qo 48 in.) and low relief-the Toich (Toic)
Catena,l

The Red Loirm Catena occurs in very limited
areas near the Belgian Congo ald Uganda
borders, and ùt its natural state supports a
vegetation of bigh forest:

Bereath a layer oI leal litter the soil is black or
brown near the surface and rniformly briglìt red
below to a depth sometimes of metres. It is notably
open in textuie,  mojst ,  and permits deep $owlh o{
roots.  On the other hand, i ts  .ontent  oI  p lant  [oods
may be smaÌI. . . . In lower sitùations the soil is yellow,

l Gree.'\e, oP. c1t,, p. r4'7.

The Ironstone Catcna is found along thc
Nile-Congo watershed, where the rainfall totals
are between r,zoo and r,4oo mm. (48 and 56
in.) per annum. 

'fhis area includes thc Sudan-
ese section of the Zande tribe, in whose terri-
tory a research farm l-tas recently heen set up
to study locaì systems of agriculture and
methocìs of improving them. In consequence,
it is possible to give a fairly detailed picture
of a typical example of the Ironstonc Catena,
as it appears at Yambio,

TypicaÌ 'Ironstone Catena' at Yambio (l"ig.
25):

(a) Loam and/or pisolitic gravel, residual,
colluvial, or redistributed: partly of termi-
tarial origin.

(ó) Laterite sliields, either horizontal or sub-
parallel to surface.

(c) Loam and/or gravel, presumably collu-
vial, overlying loarrt Lormed in situ.

(zl) Yellow loam on slope, without gravel
or stones.

' Ibir[., p. r53,
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(e) (Deduced from Greene) Dark grey clay
rvith yellowish or bluish stains.l

The'foich Catena, occupying a broad bclt
of country along the junction of the Ironstone
Plateau and the Clay Plain, may be dcscribed' 
in general terms as follol's:

lÌluvial Complex --Sheet erodecl bare or shal-
low lirncstone.

Colluvial Complcx-Red detritus.
Ìlluvial Complex -Palc detritr.ts, iron-stained

subsoil.
Illuvial Complex liine detritus, leached and

poor drainage iron-stained near slùfacer
alkaline below.2

1'his catena has also been the subject of a
clctailed ecological investigation, carried out
just before the Second World \Var.3 Soil
analysis near Wau has shown that in the top
5 cm. of the eluviaì complex coarsc and fine
sand together make up more than four-fiJths
of the soil, the remainder being mainly clay; il
the illuvial complex the situation is almost
reversed, for in the top r2.5 cm. (5 in.) coarse
and fine sand are less than one-quarter, abolrt
one-quarter is silt, a:rd the remainder is clay,
more than 5()% in fact. At a soil-pit dug in the
eluvial phase oî this complex the foìlowing
features r,vere noted, which may be taken as
typical oî conditions over a wide area:

o 5 cm. -Dark reddish-brown sandy loam,
(o z in.) with some small- and some med-

ium sized pea-iron (pH 6.9).

5-zo cm. Browlish red, with much pea-ir-on
(z E in.) grading into larger agglomerations

below (pH 6.6).
2rl 35 cm. Similar to above, but with larger
(8-r4 in.) agglomerations up to ro cm. in

diameter (pH 6.4).
35 cnr. -\/ery bard, compact ironstone
(r4 in.) with vesicular structure, Very red

in the upper layers, but becoming
solter and yellower with depih.

To show how wide the range of soils within
the whole Ironstone Region is, an example of

O F  T H E  S U D A N

a low-\ring site (ìlluvial complcx rvith impedecl
drainage) near Aweil may be compared lvith
the above:

o ro cm. -Greyish-bufi soil, principally sand
(o 4 in.) and clay (pH 5'5), with trace of

pea-iron and considerable rustl
mottling.

ro-3o cm. Pale yellowish-buff soil, distinctly
(4 tz in.l higher c)ay perr-enlage (pH 5.r),

with a little fine pea-iron and
marked iron staining and mottling.

Whitish pebble-sized concretions, presumed
to be calcium carbonate, occured close to the
sudace near termite mounds,

Clearly the agricultural value of the differ-
ent elements of these catenas is by no means
uniÍorm. From the point of view of the agron-
omist, therefore, or ol the generaÌ student
interestecl in arriving at al cstimate of the
potenlial productive capacity ol the region,
it is of great importance to know the rclative
extent of each complex, and also how far the
most valuable elements may be expected to lic
together or along potentia.l lines of communi-
cation. Some hint of this is given by Morison
and his colleagues in their diagram of the com-
parative profiles of the main natural regions
of the plateau. The general point that they
make is that in the highest regions, particularly
aÌong the Nile-Congo watershed, the highest
(eluvial) complex is the most developed;in the
main tributary region the colluvial complex is
the widest spread, and in the region bordering
the flood-plain the illuvial complex is the most
extensive.a

Alluuial Soils

Alluvial and lacustrine soils are widely dis-
tributed in Sudan. It will already have been
remarked that within the Desert, Semi-desert
and Lateritic soil regions there are limited
alluvial areas, mainly the result of quite local
drainage. More important alluvial soils have
been deposited by streams flowing from the
uplands to the south and east of Sudan, and
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1 P. de Scliippe, SLrlting C lLiuation in AlÌi.a, 1956, p. 40.'Greerc, oP. cit., p. r4?.
-_ 

3 C. G. T. XIorison, A C. Hoyle and J. F. Hopc-Sìmpson, 'Tropicat soil-vegetalioù catenas and nosaics,, Jounat. of
EaoIaAy,36 GsaB).' Morison et dlii, Ia.. crr., p. ro,
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For the central part of the Upper
Basin a soil-map is provided by
the report of the Jonglei Investi-
gation Team, which distinguishcs
the following categories:

Soils o1 the l'lood Region :

(a) Mainly periodically flooded
soils.

(ó) Mainly unflooded soils.

(a) The soils liable to flooding
conrprise the following:

Swdd, solls.r
îor'c soils.2
Cracking clay soiÌs.
Non-cracking loam soils.
Non-cracking sardy clay.s

(Fig. 26.)

The sudd soils have been de-
veloped in low sites by the con-
tinuous deposition of alluvium
from the waters of the adjoining
river. As a result of prolonged
flooding these soils have a high
organic content at the surface,
for a depth varying from a {ew
inches to three or four feet; the
physical composition is very
varied, with sand ralging from
ro to 65% and clay from zo to
6o0/o. Surface layers are slightly
acid, but lower layers often
show an acid reaction; calcium
carbonate concretions may be
presert. Though liable to pro,
longed flooding, the salul soils
may dry out in winter. 'The

sdd soils are at present too wet to be utilized
ecoromically, and their development is un-
afiected by human activity, except for occa-
sional fires.'a

llhe lolc and other periodically flooded clay
soils are similar and difier chiefly in the length
of flooding that they undergo. The former, being
flooded from the river, remain moist for several
months at a stretch, while in the latter, which

D E  S E R î  A N D  Î R O P I C A L  S O I L S

FrG. 26.  Soi ls  o{  the Uppel  Ni le Basin.

SMld, a\\d. Toich so\ls
Soils of the lateritic catena.
Predominant ly cracking c lay soj ls  -per iodi(JI IJ  oo, ted
lredomi na nt ly  loam soi  ls 'per iodicat ly  l toodcó.
Predominanr l i  loam soi ls  iarcìy i f  e ier  f looded.
f ÌedominanLly sandy soi ls- tarely j f  evcr  f lool led.

I.rorn The Equatorial Nìb Proiect, NIap 7

3
1 .
5 .
6 .

are flooded by Ìocal rain,water, wet and dry
conditions may alternate rapidly accordiug to
the incidence of the rainfall. Thc lorc soils
are formed from alluvial material, and may
contain bands of sand; they havc a darkened
slightly acid upper layer 50 cm. (2 It.) to z m.
(6 ft.) deep, coloured by dispersed humus, aud
beneath it a more alkaline yellowish or olive-
grey layer which may be stained by the oxida-

-. 
'_f:{{1All!i"), nLeans.lii€rally an obstruction', and hence is used ro refer to thc portion of rhc Nite $here ffoatnìsveeeraflon, esp. L ypetus palytu\ a,îd, Pistia strario'tes, is hable to obstruct nàvieatior.'  /  or .  (Nuer) ,  medns thp dood pLain beqide t l )e I \ i lc  or  j ts  t f iburar ies.\ ,Th?,Lqudtot ia l  \ ik  Prc jèt . l (hartourn rro5+),  \ 'o t .  I ,  pt .  , ì7- ! /7 Jn. t  \4rp 8.
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tion oî iron compounds. CÌay contents are
usually high, and cracking occurs in the dfy
weather. The potcntial fertility of these soils
is at present high because of their periodic
flooding, which inhibits the brcakdown of
prganic material, but it is doubtlul iî this could
be maintained if they were drained and brouglrt
under cultivation. The other cracking-clay
soils difier in that the clay content tends to be
higher, up to 7ool, and the humus is much lcss.'lhey 

are also morc alkaline than the lorlc
soils.

There are also sorne loarr and sancly-clay
soils liable to occasional flooding, particularly
iu the southern part of the Flooci Region. 'Ihe

{ormer merge itrperceptibly into the clay soils,
and difier mainly in that they do not crack.'lhc 

latter bear a considerable resemblance to
qardùd, solls, for they are 'characterized by
complete lack of structure at all moisture con-
tents and by a 'cementcd' appearance'.r The
physical appearance may be due to a pan for-
mation, or to trampling by men and beasts,
since thcse soils chiefly occur near wet season
settlements. l-hc proflle is generally yellow-
grey  lh roug l rou t ,  w i lh  s igns  o f  g ley ing  common
in the wet scason, and also iron staining.
These are inferior, impermeable, badljr aerated
soils, and are the most dif&cult to cultivate.
They are generally alkaline, with a high salt
content.

(ú) The non-flooded soils are very hetero-
geneous, They range frorn heavy loams, with
a clay content up to 4o%, to very light sands,
rvith r-3o/o clay only. Thc upper layers show
traces of humus staining, though the humus
content is much less than in soils liable to flood-
ing. Rusty iron stains are commonr suggesting
a certain amount oI iron translocation during
thc wet season, rvhen these soils are sometimes
rvater-loggcd. Calcium carbonate concretior:rs
arc common il the hcaviest soììs. The upper-
most soil layers are usually slightly a.cid, brrt
at depths greater than 3o cms. (r ît.) alkali
reactions are general. 'l-he loamy soils are in-
herently of fair fertility, but have mostly suf-
fered from prolongcd ovcr-cultivation. The

sands are less fertile, but their good drainage
makes them widely uscd for cultivation.

In thc extreme south of the Bahr el Jebel
flood plain conditions are rathcr difierent
from those farther north, because the river
bears a burden of relatively coarse alluvium
which is mostly deposited between Juba and
Bor. Soil samples takcn in connection with
sugar-growing experiments show very variable
conditions: 'The levec near the bed of the main
river is much higher, ancl the flood plain behind
it is more cut up by floocl channels than farther
north.'2 At the surîace the clay content varies
between 5cl and 600/o, btt z or 3 ft. down sanily
or silty beds may be met with, and the clay
proportion declines to zo-3oo/u. The success of
the sugar experiments in parts of the Flood
Plain has been due to the presence of ground
water not far from the surface, since the cane
cannot live without water during the {our or
five months of drought every year.

Aeol.ian Soil.s

Within the desert there are considerable
ateas of active sand-dunes. These are not in-
clucled rvithin the prescnt classification of
aeolian soils, since they lie quite outside the
range oî cultivation, and show no mechanical
or chemical efiects oî soil-water moyements.

The principal area of true aeolian soil in
Sudal is to be lound west of the Nile, in central
Kordofan and eastern Darfur. Known as the
Qoz, this consists of a vast extent of now static,
billowy sand-dunes.

In pure îorm it is chanctcristically free from mica,
and is thouBht to be derived from tlìe disintegration
oJ the Nùbian Sandstone . . ., and to have been de-
posited or redeposited by the tÉde *'inds as desert
sand in the final dry periods of Pleistocene times. It
is a soil oJ low fertitity, but preserves for the ùse o{
crops practically all the rain that faÌÌs.s

The dunes arc now stabilized partly by a
shallow and sliglrt surface cementation by iron
oxide or clay, partly by vegetation.a There is
a slight tendency for the finest soil particles
to be washed down into the hollows of the
dunes, where they form a thin clayey crust, as

I ,  I

i
I

I
I

I

i
I

' I h e  E q u a t c ' t i a l  N ì l r  P / o i 1 ! / .  p .  r r o .
. 

'H. S. Fereuson, Sngat-aa.ne lriak al the ttlood l.latus o.Í rhe Batu el Jebel i?, the Atlgta ltgyptian Sudrrn) Min'sl/.y aÍ
\ a r r c u r n r - r  b . r e r L \ i i .  ( J i  r ( i r a r r o u m ,  r o 5 r ,  l J .  J .l  Tothj lL,  ( r9,r8) ,  p.  r4r .

a G. Andrew, chapter on 'The Geolosy of the Sudan', A grículh!rc ik the S da,t, ag49, p. ro7.
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is reflected in the type of vegetation that is
supported. As a result of the relatively lorv
fertility of these soils, taken with the fact that
they are far too permeable for irrigation, few
peilological investigations have been carried
out upon them.1

C oncl,usion

In the great diversity of soil conditions that
has been described above it is difÈcult to find
any single unifying factor. One striking contrast
is that between alluvial soils ancl those îormed
in situ. For the most part the igneous and
sedimentary rocks that go to make up the solid
geology oî the country yield soils of indifierent
fertility only, as may be seen in the lronstone
Plateau, the southern hill masses, or even the
Nuba Mountains. It is only where basic volcanic
rocks occur, as in the Gedareî District, in

Jebel Marra, or on the Boma PlateaLr, that
much better soils and yields are to be expectecl.

The alluvial soils, on the other hand, are
generally of higher {ertility and have a good
structure. The riverain silts are easily worked,
and produce excellent crops. As the country's
wealth and population increase it is from them
that we may expect to see au expanding pro-
duction of irrigated vegetables, fruit and fod-
der crops. The heavy black clays are more
difÈcult to work, tending to alternate quickly
between extreme hardness and water-logging.
Already, however, they have proved their
rvorth, whether irrigated or unirrigated, for
the growing oî grain and cotton. It is in the
possession of extensive areas, still unexploited,
of these cracking clays that Sudan enjoys its
best prospects ol greater prospetity in the years
to come.

_ 
I T. N. Jewitt, 

'Goz Soils of ihe Anslo-Egyptian Sùdan', ?ansadri orls of the 4th InteÍnational Cotrg' .ss al Sait Scil,rLce,
r ,  r 9 5 r .



rHE RANG E oF v':T{Al,o* uoo* DESriRr
TO FOREST

Tunoucnour Sudan there is a broad cor-
relation bet\Meen the arnount of the rainfall
and the height, diversity and thickness of the
vegetation that it supports. This vegetation
cannot be called the natura-l vegetation, since
quite apart from the efiects of cultivation the
grass fires which annually sweep across more
than half the whole country are almost in-
variably of human origin, and they play an
impo a"rìt part in determining the types of
tree and grass that grow. The area actually
cultivated is smalt (Fig. 39), but the effects ot
fires are felt almost eveqrwhere where dense
annual or perennial grasses grorv; a.llowing for
the efiects of fire, therefore, the distribution
of the trees arrd grass in the country as a whole
follows a pattern closely related to the climate
and other physical conditions.

As the mean annual rainfall decreases from
z,ooo mm. (8o in.) in a few rnountainous parts
of the extreme south to virtually nothing along
the northern frontier, so the veqetation de-
clines from a few patches of Tropical Rain
Forest through Broad-leafed Savarnah, Acacia
Woodland, and. Acacia Desert Scrub to Desert,
which supports no plant life at all. Investiga-
tions have been carried out by government ofÈ-
cials ald private research workers into the
species oî trees in relation to soil conditions
and into the composition and grazing potential
of the more important grasslard areas. These
have made it possibte to give quite a detailed
account of the distribution of the vesetation
oî the whole country.l

F A C T O R S  D E T E R M I N I N G  T H E
D I S T R I B U T I O N  O F  T R E E  S P E C I E S

While in a general sense there is a clear
coúelation to be observed between the an-

nual rainlall totals and the height and type
of the vegetation in difierent parts of the
country, a striking feature is that particular
tree species are to be found in areas with very
difierent rainfall totals. Similarlv. narticular
species may be tound growing îith widely
difierent types of soil, and in sites that vary
from the tops of stony hills to the bottoms of
clay-liled depressions.

For many years, therefore, it seemed that
there was something arbitrary or unpredic-
table about the distribution oî Acacia and other
tree species, an impression heightened by the
extreme variability of species within the Iron-
stone Plateau in the south-west. Recentlv.
however, a very detailed examination by tÉe
late Dr. John Smith of the relationship be-
tween site. rainfall. soil texture and the tree
species Ìound upon them has made it possible
to see that there is, in Jact, a regular succession
in occurrences, and that this is related to the
amount of water required to support any par-
ticular tree.

On a given heavy clay soil, where neither
run-on nor run-ofi afiects the supply of water
available, Acacias lr.ay be expected to occur
in the following order, from the most drought-
resisting to those adapted to the highest rain-
fall totals:

Acacia Species

Acacia flaua
orfota
lortilis
rqddiana
melkfera
f,stula (syn. A. seyal,

var. f,stula'1

Approx. Mean
Aunual RainJall,

roo mm. (4 in.)

zoo mm. (8 in.)

621

. tl iî:j,#,'u?t1'l?Ji:1,%i"jÉ."fl;Í:d,t?iiÍ+L;;.iLlll:fi"$g,i:,,'#j_ît!..lT.ìi;lr:,iîr\;).,:n2i.
:fl.'J,:fi1"ìt'L::',"nî:iilfl;ii;;",1'.1"1iìi'fÍ,1,,'.KIA::i".i!il,ifrTèi""i;,''i,:;);ff,ì:{,tr:,:iî il.;ì#""A1,.;l,lt,, .ared),  rcr i .  ' r  h i ,  i , .vatuablè $ nrk ha.  Lpcn dra\vn on exr"n. iveiy.  r t ' is  earne, t iy  to rÉr, ip"a i r , i i  i i ì " i j r -É; ;b j l lÈ; j i ;
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hcbacladoid.es
sey&J -vaî- mwltijuga
abltssinica r,zoo mm.r (48 in,)

The sequence is best seen along a north-
south axis in eastern Sudan, stretching from
the River Atbara to the Sobat, a distance of
8oo km. (5oo miles), and a range of rairfall
from 2oo to r,2oo mm.

The emphasis, in fl..e Aca.ias country, is on the
fact  îhaL t i .y  do ocLùr gregarrously on uide cxpanses
o i  J r r u m ,  s o i l c ,  d n d  I h d l  o n  t h c s e  s o i l q  r l . n i e  a r e
naÍorv difierences in the raiDfalls a.ppropriate to each

The above hst of Acaciq. species shows 'the

order in which species succeed one another on
any one and the seme 4/pe o/ slle in gradually
changing rainÍalls'.a Altematively, it is possible
to imagine a number of differing sites, each
enjoying the samc rainfall; at these the same
succession of ,,lcacias couldbeobserved. accord-
ing to the proportionate amount of water
available for plant growth. The factors afiect-
ing this proportion are twoJold: first the soil
texture, bccause in a soil with a high clay
content more water is held by the soil particles,
and hence not available to plant growth, tharr
in a sandy one, and secondly the site, which
determines whether extra water is received as
run-o1I from the rain îalling elsewhere, whether
a propodion oî the rain is lost by run-ofi and
hence cannot be used, or whether there is no
gain or loss of v'ater through surface flow. The
factors of texture and site work together,
since if a site is at tlìe top oî a hilì it is most
unlikely to consist of deep crackiag clay,
while if it lies in a hollow it will not consist of
bare bouldcrs quite devoid of soil.

The two factors together arc illustrated by
Smith's analysis of trarsects, revealing

I  S | | , í t l l ,  ob .  c i t . ,p .22 .
'Smith dennes drir'rrr srtes as those characterized by the àbsence alike of flow ofi their surfaces anal of florv on to thcll

t  l b i d . , p . 2 2 .  a  l b i d . , p . 3 0 .  6 l b i d , , p p . 3 t  a t d  3 2 .
R S,-5
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senegal, (syn. A. uereh)
seyal,
drepanolobiwm
camlylacantka
sieberiana

(syn. A. verwgera)

F R O M  D E S E R T  î O  F O R E S T  6 3

that the occurtence sites o{ any given species, begin-
ning at that end of its range wÍriòh occtis in Ìrea.v'iest
r a i n t a l l  a n d  F n J i n g  w h e r e  t h c  s p e ( i r s  d i s a p p c J r s  a r
t h e  d r y  e n d r f  i r .  r a n g , ,  s u , r e e d  o j r .  a n o i h e L  , n  t h c

A. Hard-soiÌ slopes, i.e sheet slopes,
not readily capablc of absorbing
water .and usually sùbject to
some sneet eroston.

B High lying old flood lrlairs, sùb
ject  now to inunl lat iun for  Jays
at a. time, usrally from river-
water, but also occasionallj' from

C. Low flood-plains inundated for
wceks at a timc

D. ùIoùnds in swamp, and high
banks fringing rrveis *'hich tra.v-
efse slvamp,

E The beds-of land-Iòckecl pooJs
known a.s /arads in rainland, and
as ma.taas or basins Ìvhere they
1ìll ftom dverc, Iìolding x.ater Ioì

F. Cla.y plains known as Òado, sort.
These rarely give lise to run-off,
and lva.tet scÌdom stands on
them

G. Ifature sand ?lains on which
dllnes have now been llattelled

H. Immature sand, includiDg new or
partly Éxed dunes known as
qoz

I. Pockets or súalÌ hollows in sand
country recciving extra water
but  maintain inB gooi l  pcrcola-
t ion.  Also val ley beds of  oDen.
readily permeabie, sandy soiÎs.

K. Hills ol roùglì, rocky. lij8hly
aDsorpl lve suÈace

L Large seasonal $'atercoùÉes
flúshing alter ra"in.

II Hard plains of glit or rock.
N. Small runnels 1ìushmg for an hoùr

or two during rain.
O Banks oI percrnial streams or

i s

È

tsl

Clays

These soil types a-re i l lustrated in l ig. 27,
a contour or site transect related to a single
rainfall, showing the actual species oî Acacias
and other trees observed. Smith also gives a
list of the tree species to be found in Xlixed
Deciduous Forest on Red lronstone soils,
where the rainfall range runs from r,o5o to
r,4oo mm. (4o to 56 in.). He points out tlìat
certain common species oî the Combtelacene
are so ftequently secondary in occurrence that
they are unsuitable for study in this context.
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C O  N T O U R  T R A N S E C T  -  G E D A R E F  D  I S T  R I C T
l ' /ecn ,rnn!ol roinîo I 7C)O m m.

ff i  n""ry n'r i .  f f io..p " 
oy. [ !s"nr. [1.". .  lhLrdoted o.eos

I  r c .  , 7 .  i i r  é  i J t ' o s  a n d  t y p i . . r l l r . .  r l , c \  i s s .  
' l l ' e  

l y p i . a l  t f ,  e  s p - . i c s
o c .  r L r i r g  a t  a  r a i n t a l l  o l  7 o o  m m .  u r  1 l ' r  s r l q  l v p c s  i l l u . t r d t . d
abowc arc as lbllolvs:

A. & 13. A.a.ia 'ncll4tva, A senegal, Balanites eeglptìac& attù Ziz!-

Lh s SPina Chl is t i
C. A j.stut&
D. Ba hi ia vcriculat&
ll.. A arabi.4
L A. s(J)al,
G.,Sclero.avla bìr re.r
H. .llbizria. zlgía aùò Detarú1rt sP-
I Not reprcscùtcd
7<. R asueltia pa?!ùIera
L.  A s ieber iand
lU Not rcpresented
N. Pseltdo-cedleld hotsahllÌ,
O. A. caw4llacanllra, Ficus stcaworlts arf,d Tanayiltdrts mdicLr

Smitlì's rnoÌe detuled descrìptioDs o{ thc sitc types are given in the
text on p. 63 Frorr\ nxith (r95o) llate XI

Bcaring this general hypothesis in mind, we
can appreciatc the difùc[lty involvcd in any
attenpt to descdbe the vegetation oÎ any
particular part of Sudan in terms oÎ loca1 tree
species, îor rvithin certain limits any species
malr occur lvith any rainfall, i.e. at almost any
latitudc. ln practice description does not prove
quite so dif&cult as this, since therc arc large
areas both in the clay plains and in the stabil-
izcd clunes of the west where conditions vary
little for miles, ancl hence a domrnant ttee
spccies ciur often bc distinguished. Such is the
case u'ith A, sencgal', whose distribution Jol-
lorvs two 'belt axes', onc at 4oo mm. on sands
in I(ordofan ancl one at 6oo mm. on clays in

Kassala and Blue Nile provinces (F'ig. 2r).
This figure confìrms Snith's general statcment
that 'the tree species rvhich requires 3r in of
rain on clay soils require lcss thal zx ir'. oÎ
rain on sands'.l

T F I E  V E G E T A T I O N  T Y P E S  O F

S U D A N

Harrison and Jackson had the benefit ol
Smith's work rvhen they produced their Yege-
tation Map of Sudan (Fig. z8). They divide the
country into the Îollowing principal categorles:
Desert, Semi desert, Low RainÎall Woodland
Sava.nnah, High Rainfall Woodland Savannah,

l  Sxr i tbr  , r .  .  r1. ,  p.  :3.
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Woodla:rd recently derivecl from Rain Forest,
Montanc Vegctation, and the Iìlood Region;
they also distinguish a numbet of special areas
of Low Rainfall \\roodland Savannah to de-
scribe the conditions of the Nuba Mountains,
squthern Darfur and l{ordofan, and the ex-
trcme south-east of the country.l

'l 
he Desert

The southern limit oî the Desert, whose area
is put at Too,ooo sq. km. (z8o,ooo sq. miles)
or more than one-quarter o{ tLe whole country,
cortesponds approximately with the 8o- or
go-mm. (3] in.) mean annual isohyet; in the
east, holvever, it excludes the whole of the
Red Sea hills, to a width of roo-r5o km. from
the sea, on the grouncls that though the rain-
fall therc falls to as little as r5-2o mm. (less
than r in.) in the extreme north, the many
watercourses conccntrate the drainage and
support a desert-scrub t],'pe of vegetation along
tlìe stream beds, while even the hill sides with
their rocky skeletal soils bear a little scattered
plant life. Within the Desert, vegetation is con-
fincd to the Nile and to such great wàtercourses
as the Wadi el Horvar in Darfur or the Wadi
el Melik and \\radi Mucladdam, which drain
northern Kordofan and the Bayuda Desert.
In these stream beds coarse tussocky grasses
and Acacias, especially A. tortilis, may be
found. Mcntion should also be made of the
ephemeral herbs and grasses springing up a{ter
rare rain shorvcrs rvhich give rise to thc valuable
jizzu vegetation (described belorv in Chapter
XI) in northern Darfur and adjacent arcas of
l-rench Equatorial Africa.

T he S etni-desert
'fhe area described as Semi desert lies be-

tween the Descrt, as defined above, and the
Lorv Rainfall Woodland Savannah. In the
sandy country oî the west its southcrn limit
corresponds roughly with the 3oo-mm. (rz-in.)
isohyet at latitude r4' N., but east of the Nile,
where clay soils predominate, it runs nearer
to the 4oo-mm. (r6-in.) isohyet, in accordance
with the principie, established by Smith,
re{erred to above.

the Semi-desert vegetation, with rough estim-
ates oI their areas:

a" Acacia lorlilis X'Iaér a
./dssi/ol;a Desert Scrub

b. Semr-dcscrt Grassland on Clay

c Senri-desert Gr:Lsslancl on Sancl

tI Acacía meltifert Comwi,haur
Desert Scrub

c A. glduaophylla I crbaicù
Scrul)
Total area o{ Senìi desed

Vegetation

r80,ooo sq.  km.
(72,ooo sq. mitcs)
roo,ooo sq.  km.

(,to,ooo sq. miles)
84,ooo sq kr ì .

(33,ooo sq mi les)
84,ooo sq km

(33,ooo sq miles)
3o,ooo s. l  km.

(r2,ooo sq.  mì les)
478,ooo sq km

(r90,ooo sq.  mi les)

Scrub is to be distinguished from Woodland
on the basis oî the size ol the woody plants
that go to make it up and of the normal dis-
tance between them.,4. lorlllis normally has
a height of 2 3 m. whcn occurring on a nomal
or datum site (Plate IV), and ,4. melliJera and
A. etbaica are similar.2 'fhe 

associated plants,
Maerwq and CommiPkora spp., are usualÌy
rather sma-ller. Groups (a) and (d) above occur
on thin desert soils, the former chiefly to the
east oî longitudc ao' E. and the latter mostly
to the rvest of 3z' E. Both groups cover several
types of plant association, because oî thc great
importance of site in detcrmining vegetiìtion
type; thus, while there ate some hard-surfaced
off-flow soils that are completely bare oî vege-
tation, there are on-flow soils th:r-t bear scrub
bushes and even 1ow trees. The division be-
tween Semi-desert and Descrt is thereJore a
r . f h a r . r l ì i + r , r f ,  ^ n a

lVhere the soils are deeper, mn-ofi is less
important, and the vegetation is more homo-
geneous over wide areas: woody plants are
absent and mixed grasses and herbs providc
an even and continuous cover. Nowhere is this
bcttcr seen than in the Butana, bctween the
Blue Nile and Atbara rivers: {or miles the road
from Khartoum to Kassala passes through a
sea of grass uninterrupted by tree growtlì ex-
cept along drainage lincs or where there is a
semi-permanent pool around which a few
Acacia arabica or Bqlanites aegtptiaca trwe
sprung up. The valuable tarnin-yielding pods
oî the îormer and the Jruits of the latter (the
desert date) would protect them from being
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' Ir jdcal condifiors oî soiÌ and 1rater supply,4 .lottil,ns may ^ttàiI '2 n. (about 40 ît.), bùt its averase size is much lcss.



'ough estim-

3o,ooo sq km.
,ooo sq.  mi lcs)
o,ooo sq km
ooo sq,  mì les)
t,ooo sq Ìrnl.
ooo sq milcs)
t /ooo sq km.
,ooo sq miles)

ooo sq. miles)
8,ooo sq km.
,ooo sq. miles)

n Woodland
'oody plants
normal dis-

lormally has
on a normal
nelliÍer& and
ated plants,
are usually
above occur

hiefly to the
atter mostly
:over several
r of the great
g vegetation
ard-surfaced
)are oi vege-
I bear scrub
division be-
therefore a

rn-ol{ is less
more homo-
r' plants are
erbs provide
vrhere is this
between the
riles the road
:s through a
e growth ex-
:re there is a
'hich a Jerv
yptiqur have
,'ielding pods
re latter (the
L from being
ies raise the

T H E  R A N G E  O F  V E  G E T A T I O N

problem rvhether tteeless savannahs are a
feature of the vcgetation oJ Sudan, unafiectecl
by human activitics, or r.vbether in fact there
lyouldbe an uninterrupted succession of Desert,
woody Desert Scrub, rvooded Savannah (grass
and trees) if it were not for man's influence in
cutting down trees and starting grass fires.
Harrison's findings seem to support the former
theory, since he maintains that soil type cleter-
mines the nature of the vegetartion, and that
in this climatic belt deep clays or sands produce
a treeless vegetation climax, On the other hand,
in both the extreme cast and west of Su<lan
the Scrub and Wooclland belts are contiguous
rvith the Desert, rvhich stresses the fact that
no simple gencralization can do justice to
the complexity of the situation; Anclrews,
in Iact, mapped the vegetation of Sudan
rvithout employing a category for grassland
at all.r

Lo.,r Rainf all IT oodland. S &uannak

ln the Low Rainfall \Voodland Savannah
the trees are highcr, from 3 to 5 uretres tall,
and they often grow so close that thcir branches
touch. They do not check the grorvth of grasses,
horvcver, fot even when in lea{ most of them
give little shade. This belt may be divided into
trvo main scctions, one occurdng on clayey, the
other on sandy, soils. In thc former a fairly
simple correlation is to bc obscrved with the
rairfall, so that rvith less than 6oo mm.
(zq rn.) Acacia mellifera 'lhorn\amd 

occurs;
next u'ifh 6oo 6oo mm. (24 3z in.) Acacict.
seyal-Balanites oeg)t.fti&cd Savannah is lound,
ard above that total broad leafed spccies,
parlicuÌarly llte Conbretqcede, make their
appearance ln arì assocration known as lzogcls_
sus Combrelum hartmannium Woodland. 'Ì'hc

extent of thesc categories in the low Rainfall
lVoodland Savannah on CJay is approximately
as follows:

(37,ooo sq.  mi lcs)

,5o,ooo sq.  Ì rm.
(2o,ooo sq m cs)
rr5,ooo sq.  l ín

( l6,ooo sq.  Ìn i Ìes)

a ).a.xa MelLi..feq T):'or:nlaljÌ

also on hill soils lorme.l i,? sil?,
in lvcste ì Darîur

b A.acia sqal-Balúrlcs S:Lvannah
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c Anogeissus-Cowbrctu L hartman- 48,ooo sc1. km
ni . r tu" t  Sa\rnnal t  \ \oo, t ' . rnd {ro,ooos. ì .  n i tFs)
T o r d l  à r . a  t o w  R d r a f a  \ \ ' n u , l -  3 ó , , o o o i q .  k m .
land Sa.va.rìùah on Cta_vs (rz:,ooo sq.'mites)

Both associations (a) and (à) alternate with
areas of open grasslaud. The generally accepted
explanation of these is lhat yotrng Acacia
seedlings are very liable to destmction by fire,
and cannot, thcrefore, colonizc areas of dense
grass; r'hen, howevcr, years o[ little or no rain
faÌl occur, or l'lren a chance jìre in the early
rains happens to dcstroy both thc n.rat of dead

by deaths among its mcmbers, grasses invade
the area, and fires follorv. 'I'he 

fires soon kill ofi
the remaining lcacias, ar.d grassland persists
for a number of years.2 The most abundant
grasses of thc fonner aret are Cynbofogon
nerxatus, Sorghum furpureo sericeurn and Hy-
f arr heni a p s eutlo cy mb ar i a -

In belt (ó) thc rajnfall is begimring to reach
the maximum that can be absorbcd by thc
heavy clay soil without floodùrg, and so trees
terd to be absent from levcl or low-lying sites;
this belt mer5Jes, thcrefore, into the flood
legion, rvhere thcre are many snall areas of
slìglrtly higher grountl, too small to be mapped,
which carry A. selal-Balanites vegetation. Ilì
tlte clrier parts oI this belt the grasses are much
the sanle as in (.Ì), rvhile in wetter areas
Brachiaria obtusilora and Rottboelliq. eral,tata
occur; wlrere flooding occurs Selari& inclessqt&
a\[] PenniseLutn yatnoswm ane iotnd.

In belt (c) trees are confined to sloping
ground, seldom far Jrom hills, and there is
some similarity to the wetter parts of thc Flill
Catenas. Àpart îrom the trees in tlìe typc
name, l. seyal occurs. The grasses here begin
to show a shift from the annual species of dricr
areas to the perenniaÌs of the Flood Region
and n'etter savannahs, and, Hyparrhenia rufa,
H. pseudocymbaria, Antlropogon gayanus ancl
S etar i a incr es sata. are clominant.

Ir the Lorv Rainlall \Voodlancl Savannah on
rF.  \1.  ArÌdrervs,  c] ìapter  or  ,The \ -cecrat ioD uf  t Ì ìc  Su. lJx, ,  in _48/aj t tue rù the Sudan, ry4a.! J. s.,irh, 'rhe crasa Acacia cycìre i; ccdarcr', app",',rii iii, ,"'S,, i ò;,",;;;;,;; è",,;,;ii"",s Refalt, r.)++.
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Sand three main vegetation belts have likervise Penniseturn ?etlicellatum; Blefharis sp. (linari-
bccn distinguished, according to the totals oî Jolia?) is the commonest hcrb.
mean annual rainfall, as JolÌows: The special areas of Lorv RainJall Woodland

Savannah are as follows:

a Am.i. s.lrcsal sava.Ít,.,h. u,,oi'Í.i *,',l
-  (25,ooo sq mi les)

b Combrelúw .ovdafanutn4lbizzíd 82,ooo sq- knl
seriaoaefhaler Woodland (33,ooo sq miles)

c TermrnalLa-SclercaflrJra A ogeis 62,ooosq knì.
szs-]r/osdpis \\roocllànd (25,ooo sq. rniles)
îotal arca I-ow Rainfall \4rood- 2()6,().tr() sq km.
lan.l Savannah on Sands (s3,ooo sq. miÌcs)

In belt (a), r.vith a rainfall range from z8o to
45o mm. (rr to 18 in.), the characteristic tree
spccics is ,4. senagal, the producer ofgum arabic,
which mal'occur in almost pure stands ovcr
'widc arcas, whcre cultivated lnnd is allolved to
revert to b11sh, A. senegal is normallv thc 1ìrst
trcc to colonize it, so it may be that much of
the apparently wììd A. senegal is, in fact,
secondary vegeta-tion. ln rvater-receiving sites
in this belt, rvhere a littÌe clay has been rvashed
down, Adansonia digitata (PlaLe Vl) is oîten
{ound, ancl also A. nwbicq. The most frequent
gaasses a(e lristida fallida, occurring on the
crests cf clnnes, Dragroslls tremul.u, mote
common 1n tlre tronghs, and Cencltrus biforws,
rvhich increases after cultivation. A fair pro-
portion of annual herbs oJ many species is alscr
to be seen,

Beyond the 45o mm. isohyet, Acacias ar.d
other thorn]. spccics bcgin to givc way to broad-
leaîccl trees, except oD special r-un-off sites.
Generally Combrclutn c. ancl Cuieria scrrcgalen-
.s/s are found on the solter sandy sites, rvhile
Dalbergia melanoxylon occllrs on harder sites,
ar.d Alhizz,ia on those having ir hirrtl recl layer
due to iron salts. Tbe grasses differ little Jrom
those oI belt (a), ancl certain herbs may bc
domírant in pJaces, including Blefharis sp.

Lr bclt (c), where the rainfall is abovc (roo
mm. (24 in.) the best cleveloped type ol I-ow
Railîall Savanna-h Woodlancl is to be found,
resembling closely the I-Iigh Rainfall type of the
south-wcst. It is only distinguished by thc
different soil type, tlìe slightly poorer variety
oî trces, and the admixture of annual grasscs
with the perennials. In addition to the domin-
ant trccs, T amarinclus indica rr'ay bc found
and A. senegal, rt ií e drier par1s. The comnlonest
grasses are Hylarrltcttia confnis, Androfogon
g&yonus \rat- bisquamul.atus, and patches ol

b HiÌI Catenas

a Ba"qqara Repeatiùg Pattern

d Raqab:r Rcp€ating Ì'attern

a 'I'oposa -A.rea

Total oI Special Areas

68,(r(10 sq km.
(27,ooo sq mi les)

r8,ooo s( Ì  kùr .
(7,ooo sq mi lcs)

33,ooo sq.  km
(r3,ooo sq.  mi les)

36,(]00 sq km
(r4,ooo sq mi les)

r55,ooo sq km
(6r,ooo sq.  mi lc t
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The Acacia mel,lífera'îhornlancl of western
Darfur is similar to that of thc Claylands, ex
cept that rather more species o1 tree occur,
iucludirg Comwifhora sp. +rtd Boscia senegal-
ensl.s; alternatively, it may be likenerl to the
Ilill Catena l1'ìng to the south, the effcct ol the
reducecl rainîa-ll being that many species dis-
appear, while tìre watercourses are also smaller
ancl less significant than those îarther south.

The Hill Catena appears not only in the
large arcas of wcstern Darfur, the Nuba
Mountains, and elsewhere, as sÌrorvu in the
Vcgctatiol NIap, but also in many sma1l sitcs
wícrc inselberge of highly rcsistant rock jut
out from the clay plains or the sands, each
suuoundecl by a characteristic pediment of
reddish loam soils. The lorver slopes of Jebel
Marra ancl of the Irnatong Mountains have also
bccn iucludecl in this catcgory, bccause their
r/egetation is similar despite a high rain{all.
Thc slopes o{ thc Ifill Cìatcna n.ray be divided
into fir'e zoues, consisting of the hill snmmit
(oltcn bare rock); thc stecp rocky hill sìopes
oJ skeletal soils; the hard-surÍaced peclimerts
surrounding thc hills, liable to shect erosion;
a transition zone u'here the îeatures of the

lrcdiment and surrounding plain are mergecl;
and the seasonal watercorlrses formed by the
nur-off of the hiÌl catchments, whicìr have
seurdy beds ald rnay be flanked by silty ter-
taces.

'fhe vegetation ol these characteristic sites,
oî whjch one or more may be absent from parti-
cular afeas, is as follows:

(a) On the rocky summit vegetation is olten
completely absent, except for a few spccics of
I,iczs, especi:1lly [- populiJolia, whose roots
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can penetrate for long distances along the
jojnts bctween the boulders to find v'ater-

(Ò) On the rocky slnpes very manv species
are found, characteristic tfees being Bosaell,ia
Paflr1fela, StercuLia setigaricl, Cotnbretum,
Term,inal,ia zLnd Acacia spp., Anogeissws schim-
t'ert, ar'd the conspicuous pilìk flowered ,4dez-
r.wn kr.tnghel; many grasses, incl::tding I-Iypar-
rhenia, Bechercpsis spp., and Pennisetum t'eili-
cellatuw are also seen.

(c) The hard-surfaced loam soils (qardùd:) arc
unfavourable to tree grorvth, uurd even the grass
cover is olten scanfy. Adansonia often occurs
just at thc break of the slope above the 4ardr7d,
and in more perrneable areas Hyfkctene
lkebaica is cornmon; the grasses include
Arislida, Hyparrhenia and Setaria spp-

(l) Along the zone ol trar.nsition from loam
to hear'y chys Anctgeissn s schimf eri and,
Combretum, hrLrtmd niuttx are characteristic,
gradually mcrging into Acqcia-Bqlanites say-
annah in the plains.

(a) The watercourscs vary according to the
size of their catchment areas. In Darfur, the
terraces beside the large wadis bear lìne spcci-
mens oî Acacia albida, witlr Cordia abyssiuica
and Khaya senegalensis in rvetter areas; in the
Nuba Mountails the terraces are characteris-
tically narrower, and often bcar both doru and
dol,eì,h pzLlms (Hyphaene lhebaica and Borassus
aelkioft wm) .

The Birqqara Repeating Pattern consists oî
ftequently alternating small patches of cou-
trasiing soil types that lie along thc southern
edge of the Qoz flats: these are flats of non-
cracking c1a1. (naqa'a) anrl slightly higher areas
of stabilized sancl-dtne (atau.ur), with between
them a transitional zone, whose vegetation is
of particular virlue for its 'saltiness'.

The smooth strîaced naqa'a, almost im
penettable to rvatcr, has a scanty grass cover
and rarely supports any ttees or bushes except
at its edges or where its drainage collects in
shallorv rain pools around which several kinds
of tree may grow. The grasses of tlre uaqa'a
include several species of Aùstid,a and rl,arry
others, among which may be Sforabolus mar-
giaalers, rvhich also occurs along the transition
zones. Trees îound at the periphery of the
naqa'a rnclrtde Acacia melkfera, A . kebacladoid,es
and Latnea hwmilis; fhose by the pools com-

prise T amarindus ind,ica, Anogeissus schimpeù,
and many otlrers including Acacia and Ficus
SPP.

The transition zone grasses of high salt vaÌue
are St'orobolus sp., D actylocteniuw a.egyitiwn,
Bracltiaria sp. a,fî. xantholenca, and others;
within the pools Echinochl.oa staglùna, O/!z&
breailigulata, and E. col,ona grow, the former
in the deepest and the latter in the shallowest
water. On fhe atanu/ thc vegetartion is very
variable, with mixtures of all three rainfall
belts of Lorv Rainîall Woodland Savannah.

The Raqaba- Repeating Pattern has three
frcquently alternating types oî country; taken
as a whole the area has a distinctive character,
and cannot readily be fitted into any single
type of vegctation. Thc term laqabq meùr's
a shallow, meandering, clay-bottomed water
chaanel, zo-roo metres wide, ol which there
are many in this arca. The channels are connec-
ted rvith the Ba-hr el Arab, from which they
flood in the summer, and they also rcceive
water from local drainage.'l'hey are flanked
by stands oî Acacia arabica.

Beside the channels the lowest ground con-
sists of areas of dark cracking clay, known as
Jau, wlaic1a are liable to shallow flooding and
support a vegetation of tussocky grasses,
c\tefly Setaria incressata, Eyparrhenia rufa atd
Vetitaria nigritana; it could be classified, in
fact, as Interrnediate Grassland of the Flood
Region. Rather higher than the /aa there are
areas of cracking clay that are not liable to
flooding: thcse are Lnown as tal.ha, and sop-
port typical Acacia selal-Balanllas Savannah.
Highest oî all are the areas oî qard.ùd,, non-
cracking clay flats with a high run-ofi; this is
vcry similar to lhe naqa'a of the Baqqara
Pattern, and bcars the same vegetation.

High RainJalÌ, Woodlaurl Satannah,
(a) Known as Anogeissus-Khaya-I soberlinia

Woodland. In contrast with the Low Rainîall
\\roodla.nd Savannah, which Harrison and Jack-
son have dividcd into numerous categories on
the basis of soil type and raiafall, the High
Rainîall type is shown as two vegetation-types
tlìroughoùt most of the Bahr el Ghazal and
western Equatoria Province, covering a total of
3oorooo sq. km. (rzo,ooo sq. miles) of the Iron-
stonc Plateau region. The limits of the clrier



7o T H E  R E P U B L I C  O F  T H E  S U D A N

type coffespond approximatcly with the r,ooo
mm. (.1o-in.) isohyet on the dry side, i.e. the
north-east, and rvith thc t,3oo mm. (52-in.)
isohyct leqrar4t tlìe wetter south and west.
This very large area does not, in fact, support a
singlc homogenous plant association, for be
t$rcen its northern and southern limits there are
significant difierences of rainfall total and of the
length of the rainy season, These are reflected
in difJcrcnccs of height of trees and in the
density of the shadc which they cast on the
ground; ucvertheless, it generally secms that
difierences due to local variations in topo-
grzrphy, j.s. the catenary association of soils
described in Chapter IY, are as great as those
due to variations in rainfall.

'l'he part of the Ironstone Plateau for u'hich
the most detailed inîormation on soils and on
vegetation of the High Rainîall Woodland
Savannah type is available lics in the vicinity
of Wau. This has been described both by Sudan
Govemment ofíicia-ls intcrested in agriculture,
forests, and soils,l and by a team of ecologists
from Oxford llnir.crsity., The former give a
gencral account of the High Rainfall Woodland
Savannah as:

mìxcd broad lealed decrduous forcst in {,hich the
species tresent t].pically slìow adaptation to fìres, and
in whídì the domiùaDt ground lÌerbs are g.a.sses The
Iorest is su'cpt by annual îres lPlate 1.lll. It ìs in a
state of dvnamic cqùilibrium, the tlÌr'ee {orces at play
bcing firc, soil, and rvater. civen 6re control thc open
savannah Í-ill close ca.nopy, ancl in thc conÉe of time
will approach Urc vcgctatìoDal climax Conwersely
r-lìen a.n area is clcarcd for cultiv:ì"tion, tlìen aban-
done(l an.l aÌlowcd to rcvcrt to forest, secordaryspecics
appear {-biclÌ arc less dema.nding a.s to sorl and watcr

T n  
" r r r h  

l o r e : t  p r t r e  s l d n d s  o f  o n c  
" l r r . c i c s  

r r e

rare, for \\'ith variations in soil texture and site
arc associated variations oî vegetatiol type.
According to Smith, a succession of species
bclts may be distinguished along any axis
crossing the isohyets, but these are only valid
for the wooded ridges which represent the
highest element in the soil vegetation catena.
Relow the riclges the subordinatc types of
vegetation

wery oÌten occur as a corl scd haphazard looking
patclì-wor.k oJ typcs Soil-type unils or llant commuùi-

The situation may be nade more intelligible
by quoting a particular example of soil and
wegetation zoning îrom the Jur area near Wau.5
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Similar detailed infonnation is not available
for the Ìrillier parts of the Anogeissus l(haya
Dcciduous Wooclland to thc west, where thcre
is a wider range oî altitudes and oî ecological
conditions than in thc Jur country, but the
general char.Lctcristics oî the vegetation have
been noted by Harrison a"rrd Jackson. 1(/raya
ser,egalensis, Sudan rnahogany, is said to be
thc most rvidespread spccies of tree, and its
great value as a handsome and durable hard-
rvood has macle it necessary to protect it by
imposing restrictions orr its cutting in most
arcas. Isoberlini& doka oîten fonlrs almost
pure woodland on the lightcr soils, especially
in tlte wetter parts of the subdivision, perhaps
rvith an ulder-storey of shmbs. 'fhroughout

most of the subdivision Anogeissus schitnperi
occurs, though it is scaxce east oi the Nile and
absent at altitudes of more than 8oo m. At thc
wetter end of its rangc it often Jorms closed
woodlard with a shrubby undergrowth and
little grass. In arcas of high clay content
warieties of Cawbrctutn are commoi. Acaci.r
setel. ya(- multijuga is often to be secn on areas
of abandoned cultir.ation. Such areas may also
bear extensive stan('ls of Butytospermum nilo-
ticum, whose fruit, the shca butter ntLf lulu,
is collected for domestic use or for sale.

The chief grasses of the driet pa-rts of the
r \r. E. F. Dyrc. D. IL Ramsay, and 'l'. N. .Jcrvi t t, ,4 g/rlcul,tare, .F alesls, and Sails of thc .lw lrcnsroke Caú try oî the

Itahr rt (;lLazat Plarìnc., Sutht11, lillrilstry of ,{sri.rìlt re llrÌlletin No. 9, r95j
'Nlaf i .otn ct  a l i ì ,  ob.  t i t .  'Eyte. ta l l í ,ob t í t ,p.  \ /
t \lorison et alii, of. c.tl., pp. 3 arìd 4. s Eyre et  a l i i ,  a? c i t . ,p. rc.
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area are species oî Hyparrhenia. Near Wau
there are some areas almost bare of grass,
which act as fir'e-breaks and may be responsible
for the good development of l{haya senegalen-
srs jn this comparatively dry country. In the
wetter parts Setaria, Bruchiaria and. St'oro
òolas spp. occur, while on ground îormerly
cleareil Jor cultivation Imperal,a cylindrica is
oîten dominant. NLrnerous herbs, bulbs and
tubers also occ11r, many of them flowering
when the grass has been burnt in the dry
season.

(ó) Woodla.nd recently derived from Rain
Forest. lVhere the rainfall rises above about
r,3oo mm. (52 in.), a taller, dcnser version of
Woodland Savannah occurs, kno$n as 'Wood-

land recently derivecl from Rain Forest'. This
area is crossed by numerous streams flankecl by
gallery forests, n'herein the trce species oî Rain
Fotest arc able to survive; this is partly due to
the ,,vater table reached by their roots, and
partly to the fact that grass fires do not pene-
trate do\,n into thc narrow vaÌleys, so that
young seedlings are not destroyed ancl a con-
tinuous canopy can bc preserved.

Characteristic tree species in this Woodland
arc Terminalia glaucescens, Albizzìa zygia, and,
in the west, Anogeissus schimpcri, rvhich may
grow to a trec ao m. (roo ft.) high or more;
among the smaller trees arc Combretum bind,er-
iauwn alad Creu:ia mollis. The grasses are of
three kinds: those florvering in the early rains,
rvhich include Pqnicum maximu,m an<l Sforo,
holus f1,ramidah,s, those flowering in the late
rains, such zLs llyt'arrhenia cymbaria, H. aari-
qbilis a\d E. rlissolula, and in valleys of
streams where forest has been vcry recently
destroyed, Pennisetum ?url)uleum (elephant
grass).

Raút Forest

\Vithin this \\roodland type there are a very
few small patches of Rain Forest, at Lotti,
Laboni, and Talanga east of the Nile, and at
Azza and on the Aloma Plateau to the west.
C elti s z enher i tLnd C hr y s o! h1 llum albi duln appear
to represent the climax among tall trees, and
very many species of shrub and srnaller tree
also occur. In tlre gallcry forests Kkala grandi-

fol,iola arró. others appear, including Syzygiww
guineense, wlìich may remain as the sole flank-
ing species in single lines on either side oJ the
streams as they cross into drier country.

Montane Vegetation

The Montane Vegetation may be divided into
four categories: the Imatong and Dongatona
Mountains, the Didinga Mountains, thc Red
Sea hills, and Jebel X{arra.

r. The lorver slopes of the Imatongs, bclow
about r,5oo m., havc in their wetter areas a
vegetation similar to that of the Woodland
recently derived from Rain Forest, but with
lewer species; in the drier areas, however, they
resemble thc rockyhill slopes of the Hill Catena,
with mnch Boszoellia papyrifera and T etminal,ia
Itrounii. Above r,5oo m. the vegetation may be
divided into three zones:

(a) Lowcr Montane Forest, r,5oo 2,f)oo m.
(5,ooo 8,5 oo ft. ) , where S yzy gium sp. , Olea lt och-
stetteri, and Poúocarpu,s provide the climax
vegetation.

( l )  Upper  Mon lúp  I  o rcs l ,  2 .Úoo J ,ooo nr ,
(B,5oo ro,ooo ft.), where Podocatt'us and some
Olee spp. constitutc the climax except in
certaìn arcas of fire climax mountain meadolv,
where the sedge Bulltostltl,is alrosanguineus is
dominant, The bamboo Atundinaria alfiina is
common in this zone.

(.) Above 3,ooo m. (ro,ooo ft.), the Erica-
ceous zone, whcre Drica arbotea and llytica
salicifol,ia are dorninant, and mnny species of
grass and herb also occur.l

2, In tlìe Didirga mountains there is a
southern arca similar to the Lo.wer l\llontanc
Forest, but elsewhere thc vcgetation has bcen
reduce.l by lìre to grassland lvith a few relict
trees except in the vaÌleys where Podocarfus
and Alhizziq, marganguettsis forcst occur.

3. In the Red Sea hills the wettest arca near-
the Eritrean border ha.s a forcst, whose area is
declining, of almost pvte Ju,nipera t'rctcera,
wrfJr Olca chrysofhyl,la and other trees around
the edge.'zFarther north only Olea ckrysot'hylla
rcmains, mixecl lvith trccs oI less markcdly
nontane character. In drier arca,s Dulhorbia
abyssitlica ?Lnd Dlacaena ornbet are common.

I I 5,. Jackso,r, 
'Tlic Veseratjon of thc Irnatorìs Iomtains, sndai', IotíLat of Lcotosy, 11 I's56).'B. KeDnedv Coolic, The Red Sea Hitls', AppcrÌdir I to Sdtl ao,sd/?ratian Caqinìuee's Rebaì. 
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Tlvo areas of rather denser and greener vege-
tation arc Erkowit and Jebel Elba; these hilÌ
oases ptesent totally diffetent soil conditions
and r.egetation from their immediate neigh-
bours, apparently because of the absence of
foothills betrveen thcm and the sea. The result
is that, especially in winter, they are frequently
invaded by sca mists, .which condense on planti
and rocks, and nourish herbs, grasses, lichens
ancl epiphytes that cling to the branches of
trces (Plate XVI).

4. On Jebel Marra the lowest slopes, to
about z,ooo m. (6,5oo ît.), are mostly cultivated;
among tlre fields Cordia ablssinica and various
?-irrs spp. appear, and the dominant grasses
ztrc Ctmbologon and Htfarr'henia spp. Bctween
z,ooo and 2,5oo m. (6,5oo E,ooo ît.) Olea
la,ferrini and Acacia al,bitla are the commonest
trees, rvith Flczs spp. and Salix sa/sa/ occur-
rrng near streams. Most oî thc slopes are open
grassland, Irowever, lvith Cymbot'ogon eLrLd.
Ancbofogon spp. dominant. Much of the
highest zone aboYe 2,5oo m. is covered with
slrort grasslnd oî dwatî Hyfarrhenia tnultil>ler,
q'ith scattered Ole& trees; near the crater lakes
H. antkistitoid.es (?) is clominant ovcr consider-
able areas. Bracken is also common at the
highest levels of the mountain.

The Floocl Region
'fhc 

last ol thesc main groups, the Floocl
Re5Jion, occupies an area of z4o,ooo sq. km.
(95,ooo sq. miles). This conesponds closely
lith thc region oI Sudan that is describcd in
Chapter XV of this work as the Southern Clay
Plain. It consists of the various rivers with their
barks and floating vegetation (Plate V) and of
tLe area whcre drainage is poor and rvhere
water stands for varying periods of the year,
eìthcr from the rainfall or from overflorving by
the Nilc. Except in a ferv slightly elevated
areas rvhich are normally free from flooding,
the vegetation of the area consists of annual
and perennial herbs and grasses, the species
depending on the depth and duration oJ flood
ing that usually occurs. Because of the very
intimate relationship betlveen the water régime
ancl the lives oî the inhabitants of the area, it
has seemed more convenient to defer the de-
tailed description of the F-lood Region vegeta-
tion to that chapter.

Riuerain V egelation
Finally, reference must also be made to the

limited but extremely important areas of
alluvial soils bcside the Nile and elsewhere in
nor t le rn  and .Èn l ra l  SuL la Ì ì ,  r , r l te re  the  ve te-
tation is much denser and more varied than in
the surrounding country. This is particularly
liablc to be cleared to make way for cultiva-
tion, since it occupies fcrtile soil that can
reaclily be irrigated, with permanent drinking
u- , r te r  chvays  ccs ì ly  a r r ì lab le .  ìn  iac t ,  ihe
trees that grow naturally are so valuable for
builcling and other purposes, and the grasses
are so gladly eaten by domestic stock, that no
attempt is made to eliminate the natural vcge-
tation altogether. A description of the plants
to bc founcl falls naturally into the regional
chapters below that deal I'ith the Northern
Region, the Central Clay Plain, and Eastern
Sudan.

Conclusion

The natural yegetation of zr. large part of
Sudan consists oî trees and grass. As the
country's population grows and the area under
cultivation increases, inevitably much forest
will be destroyed. It is of some importance,
there{ore, to knorv whether much economic
use can be made of the trees that are cut do:rvn,
and failing that, whether the supply of timber
will continue to be sufiìcient for the traclitional
uses to rvhich it has been put in the past.

As far as the first point is concemed, rt is
unfortunateìy the case that both in the Lorv
and in the Higìr Rainfall Woodland Sarrannah
the great majority o1 the trees are too low and
too crooked to make useîu1 timber, in addition
to being generally hard and diffìcult to work.
\\rhen the needs oî local hut construction have
been met, all that ca"n be done with stuntcd
Acacias atad. Combretqce(re is to burn them.
Certain species make good charcoal, for which
there is a limited internal demand, but no
prospect of export because of transport costs.
The most valuable timber tree oî these ateas
is Sudan Mahogany, Kkaya senegalensis,
rvhich is cornmon ncar Wau and occurs in the
Nuba Mountains and in western Darfur near
to streams. This Ìras already been cut severely,
so that there are no cxtensive natural stands
to be exploited. It undoubtedly could be
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grown in plantations in those areas, as could
the neetn, Azad,irachta lzdlca, which provides
goocl building poles, in the I{ordoîan sands; it
is almost equally certain, however, that timber
producecl in this way would be extremely
exPensrve.

The second point has already arisen rvithin
the Gezira, where the supply of building poles
ard ol fucl causes considerablc dif lìculry, par-
ticularly because the heavy clay soil is not an
easy area in which to establish plantations.l

Elsewhere thc savannah provides grass for
thatching and rough poles for house building
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in ample quantities, a.rrd the need to reserve
areas oî woodland for thesc purposes (as is
done already in Nigeria, for instance) has not
yet been fclt. The forests of Ac(rcia arabica
along the Blue Nile eLnd. oî Hyphaene tkebaica
along the Gash river are protected by legisla-
tion, but this is priucipally because they supply
sleepcrs for the State railways ald îuel and
building poles for the tou'ns. In southern Sudan
restrictions are imposcd on cutting the valuable
trees in thc limited areas of high forest, but
the competition for land between agriculture
and forcstry is not significant.2

._rT. H Krplitrs, îhe S li\ oJ tvood, Fúel, and Roafng Pal.es to I{hdrtoeln, the GeziftL and Gox.n rent Delmthentsl
L \ r i f r o u m ,  \ | | n r ( | r y  o L  \ a r L ,  u r u r p  n l u F t r n  . \ o ,  5 ,  r 9 5 0 ,' L  l ( .  l d " k . o n , 7 l , d  D ó 4 0 ' . a a  H i t t . ,  s r r a a ,  r i i  i l L r v  o .  A s r , ,  u l r u r " ,  t { u  I  r i n  N o .  5 .  t  , J - r o .  c .  l  s o .  t - L L ! . x  d r  d
ì : . C . G . P p J \ ' . r u l e v l y R ( , e a t t t ; 4 ' t t . S ù 1 r ' t , 1 9 1 ( ) - r a , t . l ( h ; r r o u m , r 0 . 5 . \ 1 . t i . j h , a t . , S r , / d , r / . ; ; v ; \ t r n n r r y - r
.q.Sricùlture, Irorcstry X[emoir No. ro, Khartoum; r957.
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THE PEOPLING OF SUDAN
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O R I G I N S  A N D  R A C I A L

C H A R A C T E R I S T I C S

Tsoucn their couniry bears an Arabic name,
the majority of the inhabitants ol Sudan are
not Arabs by racial origin. Such is indeed often
the case where an immigrant race has gained
cultural and political clomination over a less
rvell-organized indigenous population. The
terrr Sudan, as applied to the belt ol savannah
country which strctches across Africa between
latitudes ro" and r5'N., is not nerv, for it
occurs in tlre T'rauels of Ibn )}attala, which date
from the thirteenth ccntury e.n.1 Indecd, at
least as far as its eastern end, which is the
subject of this book, is concerned, it was pro-
bably more appropriate at t\at time than it is
today, for except in Nubia th$rab incursions
into the region beginning in ìhe {ourteeuth
century must have had the efiect of somewhat
lightening the skin colour of the inhabitants.

By now the assimilation of Arab customs
and traditions, and especially of Islam, through-
out the northcrn province of the former Anglo-
Egyptian Sudan is superlìcially complete. Yet
even inthis rcgion therc are still today markedly
distinct elements oî the population cliflcring iu
pltysical history and speech. Tlìeir attitudcs
towards agaiculture, animal husbardry and
other economic activities, and especially to-
$'ards one anothcr, cannot be explair-red solely
in terms of the areas in which they live. While
n.ruch has occurred, especially in the last half
century, to bring about a merging of these
elements into a single Sudanese nationality, a
consideration of how the several peoples came
to occupy their pfesent homes inay still
throw useful light on curfent regional charac-
teristics,

The longest establislìe(ì inhabitants oI nor-
thern Sudan faÌl into two groups: the Negroes
and the Brorrr or Mediterranean Race, who

r  H .  A .  I ì .  C jbò ,  1ò ,  Ia t tu ta : ' I  n?e ls  ih  As ia  a i1à  A l i îa ,  j92s .
I A. PaLù, ,4 llistory af lhe B.j.r 7 libes oJ uLe Slulútt., 1951. 
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may be further subdividcd into Nubians and
the Red Sea tribes.2 The Negroes, now repre-
sented by sone of the various Nuba tribes, the
inhabitants of the Ingessana hiils and certain
of the peoples of Darfur, are related to the
negro populations of \Vest Africa, such as the
Kanun, the Hausa, and the tribes livilìg farther
tothe south. In a few instances they har.e tradi
tions of having migrated from homes Jarther
rvest, but this is by no means general; they
certarnly once occupied much of northern
Kordofau and wcre at home in thc Khartoum
area beîore 4,ooo B.c. The negroid îeatures,
espccially hair and skin colour, that are wide-
spread amongst the Nubian and Arab elements
of the population today, are in most cases to
be ascribed to direct intermarriage or to the
trafic in slaves drawn Jrom this stock.

Oî the representatives o{ the Brol.n Race,
the Red Sea Beja bear physical similarities to
certain of the tribcs ol southern Arabia, but
whether they are oî originaìly AJrican or
Asiatic stock is not known. Thcy have occu-
pied their present territory for at least the last
5,ooo years. At times their political influence
has extended as îarwcst as the Nile ancl bcl'ond,
but their u'holly nomadic traditions have prc-
r.ented them from colonizing either the rivetain
lands or the wetter country to the south and
west.3 The Nubians, on the othcr hand, are
still the dominant element of the population
between Khartoum and Upper Eglpt.a They
appear to be primarily representatives of the
Brown Race, modified over the centuries by
the admixture of Egyptian and negro blood;
they are warmly attached to their native lands
beside the Nile, and disinclined to tum either
to nomadism or to the colonization of the
savarnah lands Jarther south. Rccently, the
Nubian and mixed Nubian-Arab inhabitants
of ccntral Sudan have shown zrptitudes for
politics, education and commerce that have

i G. Sergi, ?'r, Meditefftrnam lt:Ìce, rqor.
a ljj, WaÌlis Budge, I he 7:.grftiru Skdan, rga7.
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given them a dominant position in Sudan as a
rvhole as it has attained independence.

The Arabs rvho constitute the gteater part
ol the nornads oi northeln and central Sudan,
and li.ho after mixture with the Nnbians have
come to occupy many of the most fertile lalds
beside the Nile, mostly entered Sudan îrom
the north antl ctst, n-ruch tlrc latger nunrber
coming up the Nìle valley frorn Egypt. Many
of the Iìaqqara, horvevcr, had lassecl aloug the
north African coast irs far r:Ls îunisia before
turning south and crossing the Sahara. Arab
invasions began in the lourtecnth century
rvith the defeat o{ the Christian kingclom of
Dongola, and continued spasmodically until
tÌre Ìast centrrry.r The spread oî the nomads
was checked beyond the roth parallel by the
swamps, woodlands and insects oî the south,
but farther norlh the Arabic language and
l{uslim faith have been powerîul unifying
influences even beyold the spread o[ the Arabs
thernselves. Whatever schisms cxist between
the educated and the illiterate, almost a1l the
northern Sudanese irre agreed ol the accep-
tance of thc Arab heritage, and of the Islamic
faith and way of life thzr,t go with it. Nor is
there any significant demand among those,
wlìose motlìer tongÌle is not Arabic, whether
Beja, Nubians, or Fur, that their language be
adopted in place oî Arabic for administrative,
educationaÌ, or genetal use.

The southcrn provinces, on the other hand,
are occupied by a wide ralge oî dark brown
or almost black tribcs, among whom Nilotic,
Hamitic, and Sudanic linguistic clcments have
been distingrishcd.2 None of the tribes may
rvith confidence bf clescribcd as indigeuous,
but the Nilotcs \ó.vc perhaps the best claim
lo such a title, f{r their traditions contain no
reference to mi$rations from outsidc Sudan,
while their way of life is generally so ninutely
adapted to their present environment that it
seems likely that they havc occrrpied the sarne
region for a very long time.3'I'he Hamitic
speakers are generally considered tohave spread
outwards from the Ethiopian highlands and
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the horn of Africa, their preference for a cattlc-
rearing pastoral life causing them to keep
mainly to regions free from extensrve lorest or
tsetse fly infection. Somc of the Sudanic-
speaking negroes are very long established, but
olhors ha\ e [,e,.n cn1.|-1r* :ud:rn in succnc:ivp
waves lrom the west ovcr a consiclerable
pcriod, apart from the large r\zande tribea
they have been little studied by anthropo-
logists,s but it is generally clear that while
speaking loosely related languages thcy posscss
little unity a-mong tbemselvcs.

T H E  ' I R I B E S  
O F  S U D A N

With these general lacts in mind, we rrray turn
to an examination of the individual tribes of
Sudan, whose distribution is indicated il
Fig. 29. This map is based primarily on the
slrstem of tribal administration and locaì
govemment withil the provinces and clistricts.
It is most reliable in thc nomad areas, where
virtually the whole population oî a given area
is likcly to belong to the same tribej it cannot
give so accurate an account of the areas of
central Sudan where members of a variety of
tribes live side by side (Fig. 3o). In the southern
provinces its accuracy has Iong been qucstioned
l ,v  cn lh ropo log is ts  and l ingu i . t i .  Éxp . r l s .

N oR: t  HERN SuDAN

Northem Sudan may be regarded as a region
over rvhich Arab nomads have spread zrlmost
wherever the nature of the land suits their way
oî life; east and west of the Nile tìrey dominatc
the plains, and have driven the original in-
habitants into areas where tliey can dcfend
themselves against fast-moying attackers.
Only in thc Red Sea hills was there a resistant
population, living essentially the same liîe as
the Arabs themselves, which r,vas able to pre-
serve its territory and indepcndelce.

I'he Nubians
The Nubians of the Dongola reach and the

inhospitable rocky area bctween I(erma and

I  tor  ( l : '1 . ) .  I r . , , l rE/ , - tBr l t ta SkJrt ,  Lot"  W;thtú,  to\ . .
,  r o ( , .  l .  l .  ( . r . 1 7 l - l . u d .  i  l , / .  . ,  \ ^ r " ù , ì .  r . , o " n , r  r ; i r .
,, EthÌ.ìgraphic SuNey ol Africa, r952.
r ibe,  an4 , .J '  d"  tor  r l 'c  i r ' , l ivr . lu lL rn4 à,  ,n . ,Lt j , . r  i \e.
a a \ i l h c  A z a r d ,  r 9 1 7 .  P .  T .  W .  l l J \ r . r a n J A .  l ì u l r , f l ,
r 9 5 3
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lirc 2q. Thc tribcs of Sudan.'1'lì1s lllaÌ), leduced anLl srmpÌi1ìed îrorn tÌÌc a-slìeet ap prodúced by S?r.laz
Sur,ers ToPo,\o Sgr. t  55,  caú s low only urc namcs ard applcxi Ìnatc arcas of  cùtaiù oî  thc morc
important Sudauese tribes Thc rÌùclì grcatcr dc€I1cc of complexitv alpear1Dg, :ìt least in parts, on the

grouncl is suggested Ìry i'igrÌre 72.



f l  À .oo  ' ^ - ^ - r

ffi belo(o) ona uub yin(u) t.r'

I  c  cèntro l
:  soutnerners j  E.Eostern
: ( w \Yestefn

Lt : r : l  Nubo ond Westefners

I  o tners

4OO K ]LOM ETRÉS

B

l by S rlal1
,f the more

i : t u . : o .  T l ' r  r n a i n  î l L d l S r o u t , s  L , )  , , . n s I s  d - - J s .  T t r i s  n r " 1 , .  a  \ i l  p t i t ì . . t  \ < r - r o r  ( L , v  k i r ì , t  r , ,  r - n i s s i o r  J  o f
t l l . m r p u l  { r i L e . r n  S | l d a r ì  p | t , r i s , c J  b y  l l .  R .  j  &  r ì .  t ' . , \ r s i n  î t .  p o f  , a t i o , l  i . . a r ' a n .  r q s 8 . c t . î r t v
r n d r ' i 1 . s f l , è , l o m ì r a n r t . c i r i u  o , . t l p i c J L , y r l , ^ \ . " t , j  L , s r r u ì o : ! e r a i ; , r n a s . ì l F n , x , r * , " o r  r r  l - a s i
ure juxtdlnsitiur, o{ many tribes in Khartoum and the cczira contrasts stroDgty wi ì ttre ho ogcneity

of many oî tlìc souLlÌern arcas Nùbiyin:Nubians.



1 8  T H E  R E P U B L I C  o F  T H E  S U D A N

lVadi Halfa have been converted to Islam, but the other, spoken by the Dongolawis or Dan-
have been able to hold on to their lands because agla of Dongola district fur Sudan, is aìso under-
the Nile here flows through almost complete stood by the Kenuz of Egyptian Nubia.
desert, rvhich provides no pasture for Arabs Many of the Dongolawis who leave their
moving with their flocks and herds. In terms native lands to seek emplo1ment in the towns
of population and environrnent Nubia is a dis- of Sudan or Egypt take jobs as cooks, waiters
tinct unity, and the present Egypto-Sudan and domestic serva.nts, arld they can today be
border, which runs through the middle of it, is generally recommended for honesty and sob-
a quite arbitrary political division that leaves riety. It is oî interest to compare this with the
on either side persons t4ro are racially, lin- comment of a traveller in the area about roo
guistically, and culturally akin.1 year ago, who wrote:

Physically the Nubia:rs are the descendants __ _
or thó anciént Brown Race, stightly modiflerl 

",I]f"3?l*'?ìl:111ì,li':.9à1X1""i.'jilt1ì"1*:"Í?::by Egyptian, negro and Arab elements that to be murdered thar speak the truth if thet intercsts
have givcn to the people a rich brown colour .b_"^,":,'9:'?."-q-,.-.-: r, u4Yi""-"I"tv Europ€an aboÌÌt to

. : .-;. 
-, ---- travcl in KorLlolan ro hirc his servanl in Cairo.s|]Ke Tnat oI rnllK cnocoLate. A mafked lrenten-

ing or darkening oî pigmentation thai rnay At Debba in the extreme south oî their
occur can usually be traced to a faiù recent reach the Danagla give place to the Fung, a
admixture of Turkish or Egyptian bìood on the small group who, while undoubtedly being
one hand or to a slave ancestry on the other. descended in part from a Fung colony estab-
There has been a considerable discussion of the lished during the period of Fung supremacy,
relationship between Nubia and the negroid have by now become physically assimilated to
Nuba of the mountainous area of southern their neighbours. The Bedeiriya immediately
Kordofan; at present there is absolutely no upstream of them are likewise almost wholly
similarity of appearalce or culture between Nubians, though they claim an Arab origin.
the two groups, but linguistic study has sug- Many of their numbers have migrated to central
gested that, apart from the likeness of names Kordofan.
ol the two areas, the inhabitants of certain of The Shaiqiya, whose lands extend from Korti
the northern Nuba Jebels speak a language upstream to the Fourth Cataract, are a well-
remarkably similar to the Nubian tongues. built people o{ the same colour as the Danagla,
The most likely interpretation is that the their appearance rather more closely resem-
modem Nubians are basically men of the bling that oî the Arabs. Their official genea-
Brown Race, retaining with modifìcations the logies link the Shaiqiya to the predominantly
Hòmitic type of [anguage oJ their forebears. Arab Ja'aliyin oî the Shendi reach, and they
The Nuba, on thf other harrd. are Nubians speak only Arabic today; yet more probably
now occupyilg th{northern Nuba mountains, they are descended from the Brown Race, and
having fled thither\before the coming of the constituted a ruling class in the kingdom oî
Arabs. Their name came mistakenly to bc Napata in the eighth century B.c. For cultural
applied to the whole region, while the brown reasons MacMichael suggests that the Shaiqiya
features they originally possessed have by now had an Egyptian origin or else an admixture
been wholly efiaced through marriage with the of Bosnian, Albanian and Turkish blood dating
local inhabitants.2 from the Egyptian conquest of the sixteenth

The languages still spoken by the Nubians century, but Crawlord declares the latter irn-
in their homes fall into t\a'o groups: the central possible.a The Shaiqiya are bolder and more
group, {ound around Halfa, Sukkot, and Ma- war-like in temperament than the Danagla,
has, is really one tonguc with slight variations and many of them have sought careers in the
that do not prevent mutua.l comprehension; police and army; the men are, however, often

1 It so happens that the present Aswan Dam, when fiÌled, drowns most of the asricùltural land below Wadi HaÍa, but
lea\-es tlÉ broader lards abol.e the tor{n unflooded: nevertheless, ìt rvas the convenience of runniDe the rail and steamer
sFrvi .Fr  thdt  jn.1899 deterD ined the pol i r i ,n l  l ,our 'darv ra lher rhdr '  p lan.  lor  a tuture d:rnr  dr  A-$an.

,A.J.Arkel l , l  H;stoty o l  the Stulak to r8.?Ì  (1955).  MacMichael ,  ot .  c i t . ,Vol . f ,p.  12 el ,  seq.
' I. Pa:llme, Trauels i Kordofam, a944, p. rt?.
a NacMichael, or. rir., p. 24 et seq. O. G. S. Cr^wfoîd., The FMrg Kir|grlon oÍ Sen tar, rg't.
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described as quarrelsome and inclined to drunk-
enness. O{ the Shaiqiya in the Merowe reach
nearly all are settlcd in permanent villages,
but thcre is a diminishing number rvho still live
on the fringe of the desert, especially on the
left bank oî the Nile. Marriages between tlìe
two groups occasionally occur, generally with
the result that the nomaclic partner comes to
adopt thc settled life.

Upstream of the È-ourth Cataract thc popula-
tion consists oî the Manisir, Rubatab, and
Iliraîab tribcs, who are a mixture of Nubian
and Arab stock, claiming kinship with the
Ja'aliyin farther south. They havc been parti-
cularly exposed to contact rvith the Arab
tribcs who, on entcring the Sudan from the
north, reached the Nile near Abu Hanrad after
crossrng thc desert by the line of wells along
the \Vadi Gabgaba. The Rubatab are rcduced
by the poverty of their lancl to a semi nomadic
existence, grazing their animals on the thin
desert scrub in thc loop of thc Nile and where-
ever tÌrey can find Jodder along its banks.
Burckhardt, in speaking îavourably of the
pride of the Mirafab of Berber and their reluc-
tance to tal(e slavc girls as brides, says also that
he found travelling through their territory very
expensivc.l Today their practice of taking toll
of travellers along the Nile valley has been
checked, but they still have a reputation for
extreme litigiousness where land rights are
concemed.

From thc nouth of the Atbara river as far
as the Sabaloka gorge, the settled population
are 01 the Ja'aliyin tribe. These are probably
largely Nubians, though they claim to be pure
Arabs, and certainly for the past 4oo years
they apqear to have enjoycd the uninterrupted
use of th\tretch of the river. Previously it
seems likely'that they obtained control of the
region by conquest and intermarriage with the
local population. There arc a few semi-nomadic
sections of the tribc whose flocks and herds
graze the steppe away from the river ald culti-
vate in the uacli beds, for here the rainfall is
heavier than in the rest of the Norlhern Pro,
vince. The Ja'aliyin have been entetplising
coÌonists in Sudan, and in addition to the

numbers on government service there arc
many Ja'aJimerchaats throughout the country.
In the Gezira there are also some scatterecl
villages of Ja'aliyin who have become separ-
ated from the main tribal orgauization.

The tribes describcd hitherto havc consisted
of various mixtures of Nubian stock with suc-
cessive waves oî invaders from the north. The
degree of admixture has depended not only on
proximity to the source oI invaders up the
Nile vallel', but also on thc suitability oî the
various reaches for occupation by animal
owners. Betwcen Ijalfa and Kcrma the riverain
lands are narrow and difÈcult oî access, and
the desert is most uninviting, comprising either
sandy wastes or the harsh brokcl topography
oJ the Batn el Hagar; south of Kerma the irri-
gable lands are wider, but the clesert stiÌl offers
little îoddcr, Along the Xlerorve reach, on the
other hand, the north or right bank is virtually
desert, but the le{t bank is clissectecl by numcr-
ous lvatercourses which drain the hard rocks
of the J3ayuda desert. Scmi nomads can find
grazing and even water arvay from the river,
and so the older elemcnts of the population
havc virtually disappearetl.

The Shendi reach must have pror.ed espcci-
ally favourablc for Arab occupation, both
because being farthcr south it lies in a highcr
rainfall area than Nubia proper, and also
becausc the numerous basius by the river pro-
vided until recently plentifr grazing and fire-
wood.z Moreover, thc beds o{ the tributary
water-courses provicled sites for easy iI un-
reliablc cultivation.

The Beja

Upstream of Debba the history oî the
peopÌing of the northcrn Suclan has becn anal-
ogous to the course of evcnts in Egypt or the
Ììarbary States, nzr,mely, the graclual arabiza-
tion ol the population and the disappearance
of Harnitic speech and customs undcr the im-
pact of Semitic invasions. The history of thc
I3eja of the Red Sea hills, on the other hand,
stands out alnrost uniquely from this course
of events. Though there has been intcrmarriage
between Beja and Arab for n.rany centuries,

r J. L. Bùrclrhardt, ?dt.Is in Nubid, 1822, pp. 2oo .tr\d 2a+.I . l h c  S - c u l  K " n . r d  h a - r n . p p o r i t è - D o ù t n l d  i l  r o d a t  a r  i m p o - r a n r  , o  r r , e  o f  i ì r e s , , o J  à r , d  ̂ f  d r J . ; n t s  d , , . 1  b - o $ . "  t o r  J n i .
m  l . J J J r i  L r u r ,  | , . u . o t r , d d é  r f ^ r . u L r r \ J l i u r . .  l  i l q u i r c r n , e n r l y , h Ò w " v e r t r s o s t , u l r e n i , h , r n . t  r t , - , u r r u L ' p l , , i l
the Nile to rea.h it duing the nood, it remaiLL"d aD àrid-witderness ói srn,ì, sitt, ar,<i óhv.
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the old Hamitic language 'Tu Bedawie' and
the indigenous tribal organization have sur-
vived (Plate VIII).

The Amarar section of the Beja have a tradi-
tion that they are sons of Kush, the son of Ham,

_and have occupied their land'since the flood'.1
While there is reason to doubt this claim in its
entirety, there is no doubt that thcy have in
fact continued to occupy the same territory
îor sornc 5,ooo years, and it is not surprising
if the tribal memory oî earlier events has by
now escapcd thcm. ln îact, archacological cvi-
dence has been found to suggest that there
was once a primitive race of hunters living in
the eastern desert between the Nile and the
Red Sea, and that these were succeeded by a
Hamitic lace of cattle owners, .Lncestors ot
the prescnt Bcja, who also inhabited thc Nile
valley. The arrival oî the latter was probably
between 4,ooo and 2,5oo B.c.

Cralial measurements have slown that
thcre are marked sirnilalities between the Beja
and the pre-clynastic Egyptians. Among the
former a distinction nay be_drarvn betrveen
the southern l3eja, the Beni 'Amcr, who most
closcly resen.rble the early Egyptians, and the
northern tribes, Amarar, Bisharin, ald Haclen-
dowa, rvho have broader heads and afe gener-
ally slightly taller.2 In both instances thcrc is a
slight darkening oI skin colour, to be explained
by negro mixlurc, ald in thc northcrn group
Seligman sees \o evidence of Armenoid blooc1.
In the last 5oo \rs thc northcrn Beja have
intermarried with Aiab tribes of Sudan, especi-
ally the Kawahh, without abandouing either
their culture or their language: in consequence,
certain Hadendowa sections now boast Arab
ancestr-y.

1'he lJcni 'Amer, whose tcrritory lies across
the Sudan Dritrean borcler, are divided into a
figró-spcaking scction in thc sorrth and some
bilingrral sections farther north who use both
Tigró and -fu Bcdarvie. The former have long
since been altered physically by Arab inîusions
frorn across the Red Sea, while the latter rnay
be regardecl as probably the least altercd l3cja
stock of all, in wlìom aìrnost no foreign ele-
ments are present. Also to be included among
thc Beja are seveLal snalÌ groups, knovm

colloquially as Qabàil Ukhrn (Other Tribes),
inhabiting the southern part of the coastal
pÌain and the Flalenga of Kassala district. These
appear to consist of persons of Arab origin who
have settled in Beja" country and hawe gradually
adopted Tu Bedarvie as their speech. In recent
years, as government activities have cxpanded,
there has bcen a marked tendency for Arabic
to increase in importance at thc cxpense of 'l'u

Bedawie, which is not written.

Tke Arabs

The term 'Arab' is used in Sudan in a variety
of ways, and on difierent occasions its meaning
may be based on race, speech, an emotional
idea, or evcn a way of life. Not all who claim
to be Arabs rvoulcl be universally accepted as
such, and thcre are those, who at one noment
will claim 'We are Arabs', and yct at another
will dismiss a ragged sttanger contemptuously
as 'FIe's only one of the Arabs'.

îhe Arabs are by origin inhabitants oî
Arabia, who since the days of the Prophet
have bcen spilling out into the acljoining lands
and colonizing them, and have by norv come
to occupy a large part of central and nortlÌern
Sudan. The principal rnigrations into Sudan
htve beeu by way of the Nile valley, but there
seeur also to havc bcen lcsser moventents actoss
thc Red Sea which have not only affected the
population of thc Red Sca hills and plain but
have also penetrated as far tvest as Korcloîan.

An aspcct of Arab expansion that continues
to be of far-reaching importance today has
been thc practice oî the nomads to intennany
freely with native populations. While local
customs of matrilineaÌ descent have tlìus
enabled the Arabs to acquire matcrial ald
political power with remarkable rapidity,
their own tradition of patrilineal dcscent has
quickly induced native peoples to claim that
they, too, are Arabs. At the samc time thc con-
version of native peoples to Islam has often
established between them and the Arabs a
potcnt link of spiritual brotherhood. In con-
sequenceJ the modern growth of nationalism
and anti-imperialism, linked, as it oÍten is,
with the revival of Islam, has tended to
strengthen the position oî the Arabs ir the
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countdes to which they have spread. The con-
trast with the practices and present situation
of many European settlers in various parts of
Africa is striking.

The Arabs who reached Sudan through Egypt
are divided by MacMichael into two main
groups according to their genealogies: these
are the Ja'aliyin and Danagla group who are
descended îrom the lsmailite tribes of northern
Arabia,and the Guhayna group.whose ancestors
ilcluded Kahlan ancl Himyar and r,vho come
origìnally from southern Arabia, the Yemen,
and the Hadramaut.l The Ja'aliyin claim to
be descended from the Quraysh tribe, of which
the prophct Nluha-mrnad was a member. They
first penetratcd into Nubia whcr Egypt had
been overrun by Arabs tvhile a Christian
Kingdom stitl persisted in Dongola, and they
seem to have acquired early the somewhat
sedertary habits which stiÌl mark them todav.
\\ 'hen tlrc Clrrisl ians w{-rn overthrown in tlc
Jourtcenth centur-y and Arabs came flooding
into Sudan, the Ja'aliyin occupied the lferorve
arrd Shendi reaches of the Nile, enslaving and
mixing with the nativc population, rvhich
consisted of Nubians and negro Fnng elcments.
There are outlying members of this group in
the Gezir-a ar.td in Kordofan ; of these thc former
are cultivators, rnany of them norv prospcring
as tenants in irrigation schemes, rvhile thc
latter, including the Hamar (Plate X) and the
Bcdeiriya, are partly settlecl and par y
nomadic, inhabiting a part of the gum belt
around El Obeid and En Nahud. The Ja'aliyin
are medium brown in colour and havc fairly
narrolv no\ì, but slightly broaclencd lips and
curly black h\ arc almost universal rcminclers
of the negro bloòd jn thcm.

The Guhayna Arabs came muclì more
quickly from -A.rabia to Sudan, and werc not
tempted to abanclon their nomadic way of liîe,'Ihey 

are represented by the Kababtsh of the
west, camel-owners wÌro migrate long distances
and are wholly nomadic, by thc Shukriya oI
the east who keep both cameÌs and cattle iu
the Butana, and by the great cattle-owning
Baqqara tribes of southern Kordofaa and I)ar-
fur. These latter include the Seleim, the
Hawazma, the Mesiriya, the Humr, thc
Rizeiqat, and the Ta'àísha, from whom came

thc Khalifa'Abd Aìlahi. Many of the nowseden-
tary tribes of the Gezira, e.g. Mesellimiya,
Halawìn, and Rufa'a, arc also Guhayna, so it
must not be thought tlìat this group is wholly
nomadic. ln appeararcc the Guhalma are
more purely Arab than the Ja'aliyin. Among
the Kababish there are many tribcsmen with
straight or wavy hair, a finc nose and a palish
compÌexioÌì, though the possession of slaves
has meant that mcrnbers of the richest Jarnilies
may be strikingly negroicl. The ì3aqqara are
in general slightly clarker, some Ìieing unrnis-
takable ,{rab and others showing tvestern and
southern ncgro features.

The Kawahla Arabs reached Sudan across
thc Red Sca, and have intermarricd exten-
sively with the tseja, without, hotvever, com-
ing to dominate them. They are also to be
found in the northern Butana, a.long the White
Nile just south ol Khartoum, and in north-
r,vest Kordoîan. They are closely linked rvith
the Dar Hàmid, who despite Guhayna origin
have joined the Kawahla tribal organization.
The Rashàida oî castern Sudan are quite pale
skinned, and contrast strikingly r,vith thc Beja
and tlie westerners when seen together in the
markets of Kassala province. fhcy cntered
Sudan a bare rro years ago, and still keep
themselves very much alooI from ncighbouring
tdbes (Plate lX). The Rashàida oi the east are
of Guhayna stock: they are clearly connected
with the Beni Rashid of rvestern Sudan, rvho
are a small section of the Baclqara. The latter
are by now much darkcr and more ncgroid as
ihe s.tu1, of locel marrirgr.,. There are simi-
larly two groups of Zcbaydiya Arabs, one in
the extreme east of Sud:r.n, the other in Kordo,
fan, rvho arc now distinct in appeàratce though
o{ common origin in Arabia.

There is an unexpected nomadic trjbe oî
Berber stock to be found in the Bayuda desert
and westtvards into Kordofan and Darfur.
Thesc are the Hawar,vir, whose ancestors appear
to har.e taken part in the Fatimite conqucst
of Egypt from Libya and north-v'cst Alrica
as long ago as the tenth century .r.o. 

-fhcy

settled for a tirne in Upper Egypt and became
quite arabicized in speech and customs. Sub-
sequently they earned tlìe enmity of the
Mamlukes, ancl aîter being crushed in rcbellion

rùIacNiclìael, ot. ,ill., p. rgJ, et seq.
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some of the remnants fled south to Sudan.
Whiìe the Hawawir are still pale skinned, there
are small co8nate groups of Jcllàba, Harvara,
and Korobat who have settled farther south
and rvest and are by now quite negroid.

The Fwng

When the grcat wave of Arabs enterccl
Sudan in the fourteenth ccntury e.1., they r,vere
able to establish themselves alolg the Niìe
downstream of the Sixth Cataract at Sabaloka
and gradually to absorb the natir.c populatìon.
Those tribes who were not attracted by the
sedentary life spread out on either side of tì.e
Nile, chiefly to the west to Kordofan. The
Cezira, lying between the Blue and \\ihite
Niles, rvould have provided îirvourablc condi
tions of grazing and permanent water supplies,
but it was at this period still in the control of
the negro Clrristian kingdom, whose capital
was at Soba, near Khartoum.l

Iu about r5oo a.n. an alliance was îormed
betwecl the Guhayna sub-tribc of 'Abdallab,

whose headquarters were near Sabaloka, and
Amara Drrnkas, the leadcr oî the Fung. 

-lo-

gether they attacked and overcamc the de-
clining Christian kingdom oî Alwa at Soba,
and put in its place a X{uslim kingclom with its
capital at Sennzu, which extended at the
height of i'ts por,ver îrom Kassala to the Nuba
Mountains, and which lasted until the coming
oî the Egyptians under Ismail Pasha in the
early nineteeuth century. The origin of the
Fung, who lor more than 3oo years ruled their
porverful kingdoq in central Sudan, is still
a mystery.2 They \re certainly Muslims, but
there are no good g\Qunds îor accepting the
tradition that they ìere descended from
the Beni Ummaya who had fled from the
Hejaz.3

At the prcsent time the population of thc
land on either sidc oi the Blue Nile Ìtpstream
o[ Sennar is extremely mixed, and Fung ele-

ments are to be found alongsidc settled Arabs,
westeiners, and negro tribes such as the Fazu-
gli, Berti, and Hameg, the latter three being
towards the Ethiopian border. Acacia foresl
and hordes of flies in the summer discourage
the settlement of Arabs towards the south,
but nomads can use the grazing away from the
river in winter.a

'lo thc north and east ol this Fung area lies
a stretch of country between the Rahad and
Dinder rivers that is so thinly populated that
it has been dcsignated a game reservc, In this
part security is hard to maintain near the
frontier, and the fear of poachers cou.rbines
with the lack oî watcr supplies to discourage
settlement. Farther north along the two dvers,
and especially beside the Sennar-Gedarcf raiÌ-
rvay Ìine, there is an extremell. mixed popula-
tion in rvhich Arab tribes are virtually abscnt,
The villagers are commonly knom as '\Yest-

emers', membcrs oî many mixcd tribes of
wcstern origin somc Sudanese, some lrom
French Equatorial Aîrica, some from Nigeria
-who have migrated to Suda-n on tLeir '!vay as
pilg ms to Mecca. They are also attracted by
the possibilities oî lìnding work in the cotton-
fie1ds of the Gezira and elscwhere, and by the
ease with li'hich thcy can find lands to cultivate
in thc rains.s

I'he Nubq

To the west of the \Vhite Nile the Arabs
came into contact with the Brown Race and
with negroes. Members of the former were
either assimilated into the Arab tribes and
came to regard themselves as oî Arab origin,
e.g. the Bedeiriya, or else lvere driven to take
refuge in certain oî the hiìls of southern Kordo-
fan. It was probably for this reason that the
Arabs came to use the term Nuba to refer to all
the inhabitants of the hill masscs, regardless
of their origin, especially since the Browr men,
originally of Nubian type, came soon to mix
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I  Crawîord,  02.  r t l . ,  ( r9sr) .
'!ScveraÌ theo es have bccn pur lortrard, iùcludnrs one that they are Shilluh rvho niisrated ftom the White Nilc, aDd

another that Lhcy caÍre via tlìe Whrle Nilc arca frorn the Bomu kinsdon in West Africà, PerlÌaps thc ùìost crediblè tate
is_ that the Fuìs were littlc ÍÌore than a rulins caste or class who carre froD Ethiopia arld dolninateaL the Hamcg ol the
UDDer Blue Nile courtrv.

1 ' J .  B r u î t ,  t t f l . c l i l o  D À t o . c t  l h c  S o u r c e o [ l h c  \ ' , 1 . ,  r 7 q o ,  V o l .  l V .  ( h d n .  t X , D D . 4 1 5 - 6 ì .  I .  b .  I ' .  ( h r r . \ \ i r v . . N o t e s  o n
I h c  H i s t u r y  - l  t h "  I  u n l  ,  5 .  \ .  ù  R . . 1 3  / 1 4 t o r .  A J k - l l , ' l : u . p  U r i g i r , ,  S . N .  a  i i . ,  t S  L r q t . ? r .  C t ì " r a u a i ,  ' t r r i r , g  O r g r n s ,
.s.N. tt 11., l7 (1934 ). Arkell, '\fore aboÌrt Fung orisins', S.N. & it.,27 (Ís46). F. Natdei;,iìuns Orjsúí, .s.'t è R,, t,i
( r 9 3 r J .

a See Fig. 33 an.l bclor\..
5 L A. Hassan (sc. Hassoun), 'lvesterìì Misratior ard SettlemenL in the Gezira'. S.N. €- ri..33 lroi2t. D. B. llàurer.'ìli$ation ír the Sudan', it\ Gea{abhi.al Lssàls on Entish Tloii&rl rads, Ed. Iì. W. Steet and C. À.-iris}.r, rssó.
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rvith the negroes and became physically indis-
tinguishable from them.

The other inhabitants o{ these hill masses
were sedentary cultivators. The necd for
perennial water supplies at all seasons compels
the Nuba to live near the hills, and when the
Baqqara Arabs entered the intcrvening plains
the Nuba retreated to the interior valìeys and
the tops of the hills for safety. Since the coming
of public security in thc present ccntury this
process is being reversed. 'I'hc 

Nuba ue by no
moans homogeneous, for they v.rry in appear-
ance and speak se!'eral quite distinct groups
of languagcs.l

'Ihe 
information on u'hich to base a division

of thc vcry clark skinnecl Nub:r, according to
their physical characteristics, ìs unlortunateìy
availablc only in part,z and Seligman's des-
cription of thcm as'a human enclave of ab-
original negro stoch probabllr related to the hill
groups o1 the southern Fung and to various
negro peoples stretching torvards \Vest Africa'
must  s t . r  nd  w i tho t r r  ampl i l ì ca t io r r . i

Therc is no common tradition among thc
Nuba of having migrated to their present hiÌls
from onc particular direction: some mention
an origin in the west, and the Daju of the Lag-
ot'a area presumably did come from that direc
tion, u4rile others carl only tell of a migration
from another hill mass, or may even claim to
be the autochthonous inhabitants oî the homes
they occupy today. The present tendency is for
the rvearing of clothes and a knowledge oî
Arabic to become increzrsingly wiclespreacl
among the Nuba, and the schools rvill acceler-
a te  lh is  p roceq. .  l s lam.  lhor rgh  o l lFn  le rv
superficially acc\tecl, is spreading, so it seems
probable that the\ba, despite their distinc-
tive physical appeàrance and despite the
eilorts of several Protestant Christra.n mrssrons
which have worked in the area, will becomc
absorbed into the mass of northern Sudanese
population.

The Darfur 'fribes

West of the Nuba ryrountains the \Vestern
District oi Kordofan is principally inhabited

by Arabs; in Darfur, on the other hand, there
are Baqqara Arabs in the south, and a few
camel olvning Arabs in the north, but the re-
mainder of the province is occupied by numet-
ous negroid tribes. flhe principal inhabitants
are knorvn today as the Fur (Plate XI), a terrn
whiclt properly npplies to their language.
Whel aLsked the name of their tribe thcy more
usually rcply'Keira', claiming rclationship to
the Ìast Sultan's family or'Konjara', a general
nc.rne for the more aristocratic Fur families,
or eìse lrse sone other local name. They are
sedentary cultivators occupying the volcanic
range o{ Jebcl Marra and nuch of the lou'lurd
around it. There is no current tradition of the
migration of the Fur îrom anv other region to
their present lancl, ancl relativcly little evidence
of extensivc admixtruc with Arabs or other
non-ncgroes.4 Political pou'cr in Darfur wir"s
once rvielded by the Daju, who have mostly
migratecl westrvards to rvhat is now Wadai,
and later by the Tungur, a group of dark brown
peopÌc rvho uray have had an Arab or more
probably a Nubian origin. The earÌiest historical
Sultan of Darfur, Suleimal Solong (Solozg
means 'brown man', hcnce Arab in Fur), livecl
from 1596 fo t637, and îormded a dl,rrasty
lvhich in thc eighteenth century overrau Kordo,
fan ard extended its rule to the White Nile.
At present the Fur are unquestionably ncgroid
in appearance, but MacMichael's description
of them as small and skinny, stupid, suspicious,
and smelly may be taken with reservc.s

North of the Fur the principaì tribc is the
Zaghawa, a people of mixcd negroid atrd brorvn
race origin (Plate XII). They claim to be
related to the Kanuri of Bormr and the lJede-
yat, and speah a language of the Teda-Kanuri
group. There is plenty of evidence that the
Zagharra have long occupied their present terri-
tory. They arc a semi-nomadic people, lithe,
stah,i'art and active, and very black-skinnecl.
The Meidob people of north-eastern Darfur
occupy a mass oi volcanic hills rvhose low rajn-
fall constrains them to semi nomadic anirnal
herding. They are probably a mixture of Zag-
hawa, Tibbu (mixed negro-brorvn race) and

r s . f  \ , J , t . 7 / r ,  v . b r . r  r . r . t . . À  N  t , . \ . \ t J ,  t , : . . L , i , t .  f t , - t  , r , j u d - s . , , .  t  \ u h J l \ t o ù r , . . , r n \ ' , s . . v . . - / 1 . . t 4 r r a , r .
; l - i . ì l i , i l l j l . ) 1 , , 1 : : , i ; . ì : ; i , j ; ; ; l : ' l ; ' '  I t h ' N u L , r ù r l ( o r d u , n . / / R \ L A k t h ' a p .  I k ' t  . 4 0 ' ' n ' o t .
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Beja, and their speech and traditions tell of an
infusion of Nubian at some period.l l-auther to
the south the Berti are a small negroid tribe,
whose speech and appearancc rcsemble those
oî the Zaghawa.

- In southcrn Darjur there are several ncgroid
groups, Daju, Beigo, I3irkid, and Feliata. The
Daju rvere oncc the cLominant tribe in Darfur,
but the l.ulk oJ them havc norv migrated rvest-
rvards to \Yadai. 1'he Beigo are a small group
whose language closely rcsembles that of the
Daju. The Birkid appear to have some kinship
'with thc Nleiclob and pcrhaps have Nubian
blood also. The Fcllata are Cattle Fulani
(Bororo) frorn \Vest Africa who havc inter-
married to some extcnt with the Baqqara
amongst u'hom they live.

To the west of the lìur tl.rere are several
tribes who live along the borders oI French
Equatorial Africa: these are tlle Masalit, the
Gimr, and thc Ta"ma. Dar Nlasalit rvas for maly
years disputed territory between Wadai and
Da-rfur, and its chief importance today lies in
its position on the routc from Nigeria and
lìench Alrica to Sudan and the Hejaz. The
people of Dar Nlasalit arc negroid like the Fur.
The Gimr resemble the Masalit, but speak
Arabic; being rather u varlike they have long
been oppressed by their neighbours. The Tzuna
appear to be a mixture of Gimr and Daju.

The tribal complexity oJ the area is still
further incrcased by the presence of certain
subordinate groups including the Hadahid,
low-caste blacksmiths distributed throughout
the province, and ccrtain fotmer slaves such
as the Dinka, Nuba, and others Jrom Bahr el
Ghaza-l vi'ho have Jrom tirgc to time been cap-
tured and brought in by th\ultans. The group
known as I ertrt are a l( Ìn to I hl-.t\crd ì of \Va da i.
Their name implies that they are pagans, their
ancestors having been driven to the south
when the Fur accepted Islam.'z At the present
time the Arabic language is spreading among
the people of Darfur, and Islam is becoming
more fully understood and gcnuinely practised.
\\rith the improvement in communications and
cducation that tlìe govcnÌmcnt is now begin-

ning to provicle for DarJur, it is to be expected
that the people rvill be more efiectively
absolbed intothepopulationof northernSudan.

S o u  r r i L n N  S r  o c r

In southern Sudan an evcn grcatcr complex-
ity of population is to be found. Linguistically,
the inhabitants have bccn dividcd into three
prìncipal groups, the Nilotes, the Nilo-Hamites,
and thc Sudanic tribcs. These groups in turn
have their subdivisions, ancl rvhile some 1an-

Éíuages are understood by a rvide range of
peoples there are others knorvn only to small
dying sections of a single tribe.

7'he Nilotes

The Nilotic peoplc have beerr recognized by
antlrropologists to have 'closely rclatcd physi-
cal, linguistic, and othcr cultural chirracteris-
tics as rvell as traditions and myths suggcsting
a colnmon cultural origin'.3 lntermarriage,
warfare, and constant borrowing have affected
the Nilotes and their ncighbours so as to modify
their original features, and it is not alrvays
possiblc to detcrminc prccisely which people
are Nilotes and rvhich are not. It is generally
accepted, however, that the tcrm should be
applied to the follorving: Dinka, Nuer, Shilluk,
Anuak, Rurun, Bor Balanda, Jrrr, Shilluk Luo,
Acholi, Lango, Luo, and Alur, of whom the
last trvo live u,holly outside the Sudan, r'hilc
the Acholi ald Lango live across the Sudan
Lrganda border (Pìates XIII a:rd XIV).

Physically the Nilotes shorv a marked uni-
formity, rvith negroid featrrres that are usually
considered to have been modified by Brown
Race admjxttres brought by one or morc
waves of inwaders from the Ethiopian high-
lands. The general characteristics of the Nilotes
arc cxtreme height, r'ith a slight longlegged
build and little muscular development, frizzy
ncgroid hair on the head and little elsewhere,
dark brown to black skin and facial features
varying from aquiline noses and thin lips to
broad noses ancl thick everted lips. Most oî
the group are rnarkccìl1. dolichocephalic, but
the Acholi arc mesaticephalic and the Bor
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A rather fascinating light is thrown on
nineteenth-century ideas oî evolution by
Schweinfurth's comments on the Nilotes. Con-
vinced that the long-legged Shilluk were
adapted by nature to live in marshy flats, he
adds: 'They give the impression that among
men they hold very much the same place the
flamingoes as birds hold with reîerence to the
rest of the îeathered race'.1

There are no documents to reveal the early
history of the Nilotes, but fron the study of
their oral traditions Crazzolara has concluded
that the original home of the Luo elements, i.e.
Shilluk, Antak, Pari, Luo, Acholi, and Alur,
appears to have bcen near Rumbek to the west
of the Bahr el Jebel, whence a slorv process of
migration has been responsible for their present
distribution.2 Since Europeans first came to
Sudan during Muhammad Ali's rule, there has
been a retreat of the Shilluk up the White Nile
from villages which once stretched as {ar down
as Ed Dueim. The Nuer a:nd Dinka, represent-
ing the other main group of the Nilotes, seem
to have had their origin in much the same area.
The Dinka lìrst migratcd to the east and north
across the Bahr el Jebel and Bahr el Ghazal,
and subsequently the Nuer have followed them
to the east, thrusting the Dinka before them.

All the Nilotes are conspicuous for their
absorbing interest in cattle, rvhich enter widely
into their customs and traditions. It is prob-
ably for this reason that thel' fiurr" not pene-
trated farther westward into the lronstone
Plateau rvhere tsetse flies abound.s

The Nil.o-H umites

The Nilo-Hamiles, too, are by tradition
cattle-owners, and lì1<q the Nilotes they are to
be found both within aN- beyond the borders
ol Sudan; in fact, the most southerly group
extends as far south as central Tanganyika,
and other Nilo Hamites occur in Uganda,
Kenya, and Ethiopia.a There is no predominant
physical type among these peoples, rvho vary
in colour from clark brown to black (rvith a

few reddish representatives among certain
tribes), and are generally îairly tall with longish
heads. The original criterion rvhich 1ed anthrop-
ologists to formulate the term Nilo-Hamiticwas
the similarity between the languages spoken
by the several tribes. These have been subse-
quently divided into three groups on the basis
of culturaÌ af6nities and apparent relationships.
The Nilo-Hamites of Sudat almost all belong
to the northern group; traditions of their origin
are very vague, but they seem at one time to
have come îrom the mountainous area that lies
along the Sudan-Uganda border east oJ the
Nile. Whence they came before that is not
knor.n at all.5

The northern group includes the following
tribes: Bari, Mandari, Nyiurgbara, Pojulu
(also known as Fajelu), Kakr,va, Kuku, Nyepu,
Lokoya, Luluba, Latuka, Lopit, and Lango,
together with some smaller remnants of a
hunting people called the Ligo. 'fhe group as a
rvhole is distinguished by cultural features,
which include the great importance attaclìed
to rain-making, the existence of rain chiefs,
and the use of rain stones. The borv is the chiej
weapon, and shields are very rarely used.
Except among the Latuka, villagcs are rare;
scattered hamlets and even individual home-
. tcads  cons t i ru tc  the  usud l  i ype  o f  se t i je -
ment. With this goes the absence of any strong
tribal organization or system of permanent
chicfs, rvhich has in turn made the political
task of creating a sense of triba-l, regional, or
national patriotism very dif6cult. Within the
northern group three sub-groups of Nilo-
Hamites may be distinguished, according to
the traditional relationships between tribes:
one of these constitutes the Bari and Mandari
and all the tribes which live on the west of the
Nile; a second comprises the Lokoya and
Luluba and a third the Latuka and the
Lango.

Reliable statistics of the population of these
and other tribes have now for the fìrst time
been made available by the recent census.6
It seems reasonable to assume that the
population of certain tribes, especially the
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Bari, Mandari, and Latuka, would by now
have been considerably grcatcr if it had not
been for the slave-raiding that took place in
the region after the penetration of Turkish-
Egyptian mle in the nùreteenth century. The

Jimit of regular navigation, and, therefore, the
site where the first government headquarters
l'ere establishcd, rvas at Lado, and other posts
were set up at Gondokoro, Rejaf, and else-
where. From these ccntres unrecorded numbers
of slaves rvere obtained by various mcans, and
thencc dispatched dorvn the Nile to Khartoum
and the markets of Egypt.l

-4. remarkable feature of the distribution of
tlìe nortlÌern Nilo-Hamitic tribes in the Sudan
is the fact that they are for the most part to
be found in country infested with tsetse fly,
and so are unabÌc to keep cattle. The Bari and
Ilandari Lave some herds, which they keep
mainljr on tlÌc cast bank of the Nile outsidc the
fly country, and the Latuka havc cattle and
sheep, said to bc mrrch less numerous than when
Baker first visited them in 186r., The Kuku at
Kajo Kaji occupy a stretch of country that
has been largely cleared of bush, and so are
able to keep somc herds oJ small cattle,

There is no particular reason to believe that
tlie slave-raidiug lcd to movements of indivi-
dual tribes; migrations usually seem to have
occurred as thc result of pressure from other
tribes, or rvhen the leadership rvas disputed
betr,veen tlvo or more rivals.

The CentrzLl Nilo-Hamites are represented in
Sudan by thc Toposa, Donyiro, Jiye, and Tur-
kana. Of these the Toposa live wholly in Sudan,
in the plains to the north of the Didinga hills;
the Jiye are a small section of a tribe which
also has fcptcsentatives in north-eastern
Ugarda; the Donyiro are a section of the
Toposa who left the main trib\nd migrated
to the east, so that they came for alrsriod under
Ethiopian rulc, and the Turkana arc inhabi-
tants of north-western Kenya whose migra*
tions take them across the Sudan border during
thc summer. The latter two tribes are adminis-
tered by the Kenya Government, rvhich is per-
mitted by the Sudan Covcrnment to exercise
autlLoritl. in an arca of Sudan, known as the

Ilemi triirngle, because of the extreme dif&culty
of reaching it from within Sudan.

All these tribes speak closely related lan-
guages of thc Teso group, akin to those spohen
by the Teso of the Eastern Province oî Uganda.
The original home of thc first three named
seems to have becn the Kara"mojong area oî
eastem Uganda, and a fairly loose rclation-
ship is generally recoglized. Ho.wever, the
Turkana are traditionally hostile to the te-
mainder, having migrated from Jiyeland r8o
2oo years ago. l'he principal occupation of
these Nilo-Hamites is pastoralism, with culti-
vation attaining greatest importance among the
Toposa, who alone have well-built permanelt
villages which they occupy during the wet
weather.

The Sudanic Tribes

The Sudanic-spcaking tribcs of south-
western Sudan are classifìcd by 

'Iucker 
on lin-

guistic grounds as belonging to the eastern
Sudanic group of African negroes.s They fall
into four classcs, the Azandc, who are a group
oJ tribes rather thar a. single peoplc, the Ndogo-
Sere group, the Moru-Madi, and the Bongo-
Baka". As Fig. z9 reveals, thcse linguistic
classes are not distributed in homogeneous
blocks, but are much interuringlcd. The greater
part o1 every class lives outside Sudan, rvith
the exception oî the Bongo of the Tonj area, of
whom thcre is only a very small section settled
beside the Congo.

The traditions of thc migratiols of these
tribes into southem Sudan are extremely
complicated, but it seems that most of the
peoples camc from the west and south, in suc-
cessive waves that were one by onc compressed
between the Nilotes and the Nilo-Hamites in
the opcn fly-free country of the Nile flood-
plain and the steady pressure of newcomers
from behind. The last and most powerlul wave
of invaders were the Azande, rvho began to
enter Sudan irr the early niteteenth century,
conquering and assimilating local populatiols,
This process was brought to a halt by the
European occupation <i Zande territory at
the end of thc nineteenth and the beginning of
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the tu'entieth centuries.l While ethnologists
and linguists may rejoice at the preservation
of many dialects and custon.rs which would
have soon been forgotten had the Zande con-
tinued to cxtcnd their sway, it may also be
felt that îuture political and economic develop-
ment oî the rcgion might have been much
simplìfìed it a single local tongun \\ 'r 're now in
use throughout mosi of the lronstone Plateau.

Physically the Azande are described as dull
chocolate brown in colour, usually rather short
in staturc, with round heads and broad noses.
Their physiqug is generally good, markedly
stockier than that of the Nilotes or Nilo-
Hamites.

Schrveinfurth says: '-fhe eyes, aÌmond-
shaped and somervhat sloping, are shaded with
thick sharpÌy dehncd brows, and are of re-
markablc size and îullness; the rvide space
between them testilics to the unusual width
of the skull, and contibutes a minglcd expres-
sion of animal {erocity, warlike resolution, and
ingenuous candour.'2 1'he assimilation of vari-
ous Sudaric and indigenous tribes into the
Azande has taken place under the vigorous
political and military domination of the Avun*
gata clan, who provide the traditional kings
and chicfs (Plate XV).3

The Ndogo Sere group, now settled near
Wau, have a tradition of having come {rom the
south, but it is hard to be more precise about
their history, for a.s Evans Pritchard saJrs: 'The

tribes of the Bahr el Ghazal present the appear-
ance of a routcd army. . . . Some peoples have
disappeared altogether as political and cultural
units, and survive only in tradition.'a Only
isolated scraps of information are available
concerning these tribes, and thcfe are no an-
thropometric data. There are four mutually
intelligible dialects.spoken by the members of
this group, ancl these\:r related to the Mundu
tongue spoken by a smaìL group near Maridi
in Sudan and by auother colony in the Belgialt
Congo.

The l{oru-Madi group is divided linguisti-
cally into thrce sub-groups, of whom the nor-

thern or Moru occupy the Amadi and Maridi
districts of Sudan, the Kaliko and Avukaya
inhabit Yei district in Sudan and also ext€nd
into the Belgian Congo, and the southern or
Madi sub-group is found in the Opari arca of
Sudan and in Uganda. In thc group there are
no clear memories oî migration from elservhcre,
except that those to the west seem to have
been pressed by the Zande invasions, and those
to the east by the Nilo-Hamites. The whole
group is prcdominantly mesaticephalic and oî
short to medium stature. The languagcs of the
three sub-groups are not mutually intelligible,
so it is worth recalling that any unity betrveen
them is an artilìcial concept rather than some-
thing that tlÌey can feel themselves. Within
the tribes there is no centralizcd authoritl., and
thc largest unit having a sense of belonging
together and acknowledging a single chieî is
rarely more than a handful of villages.

The Bongo-Baka of the Tonj area are even
more scattered and diverse tha.n the languaÉie
groups considered already. It is thought that
they originalÌy came from the Uele river basjn
in the Congo, where a small Bongo group still
remains. The1. are conspicuous {or the lack of
unity or cohesion betweeu neighbouring vil-
lages, and this was probably one reason why
the Azande and other tribes were abìe to dis-
place them Jrom thcir carlier homes and to
drive them into drier, less fertile country.
According to Schweinfurth: 'îhe complexion
of the llongo in colour is not dissimilar to the
red-brown soil on rvhich they reside; the
Dinka on the other hand, are black as their
own native alluvium.'5 \\rhile refusing to see
a causal connection between these two sets o{
facts, we can admire Schrveinfurth's acutcncss
in drawing attention to the likeness.

S U D A N ' S  C O L O N I A L  P R O B L E I ' I

\\rhen Suclan became independent at the
beginning of 1956, power inevitably passed to
the northern majority of the inhabitants, but
very little had yet been done to resolve the

I Bariier and Butt, or. ctt., p. 23. ! SchrYeirúuruÌ, or. c;1., Vol II, P 5
" The size ot a kinsdom or a chiefdom is vanablc, but 5o,ooo persoús may be taken as a rough îgure fo! the former,

r.ooo ro.ooo lor the latter''. 
ÈvaLs-l'ritchard, ''l'he llbe.i.li (Shìlluk groùp) aìrd Mbegumba (llasiri groùp) of t]ìe Bahr el Ghazal'. S.N. ó 1l ,14

( , 9 3 1 )
5 Sch\re infur th,  o l .  ,  t r . ,  \  o l .  I ,  p.  26r.
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contrast between northern and southern Sudan that lies between the setded areas of the north
that is inherent in the foregoing clescription of and those of upper Nile and Bahr el Ghazal
the several tribes. provinces. Certajn of the Baqqara tribes have

rt is not intended in this rvorl< to enter thc dealings with the most northerly of the Dinka
field of stale political controversjr, eithet by in their annual movements, and certail of the
slding with those sudanese who claim that the Nilotcs visit thc capital to find work when thev
countr-y could have beer better unified iî want to save enough rnoney to get married.
during the condominium the Northerners had rhe recent census results have ìhom that
been permitted freer access to the south, or b1, thsr. are a few Southerners settìed in manv of
stating that aftcr the history of the slave trade the torvns and willages of central sudan. otirer-
in thc nineteenth century e'e[ the present wise almost the only contacts betrveen Nor-
uneasy marriage represents a triumph of dip- therners and Southerners arise because nor-
lomacy certain facts, however, that enter them traders and olicials are to be found in the
into the geographer's province may throw towns of the soutir.
light on the nature oî the problem that norv A helpful factor is that Arabic is already well
confronts the Sudanese il their dealings with advanced towards bccoming the seconà lan-
the three southern provinces, and indeed tvith guage in much of the south. yet when Nor-
backward .Lnd remote arcas in any part of the therners go to the south in of8cial or commercial
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co\rntry. capacities, their relations with thc loca-l in-
The problem of incorporating the more habitants tend to bc in somc wavs less in-

backward peoples of northern Sudan, such as timate than those of former {oreie; offrcials.
the Fur, the Ingessana tribes or the Nuba, is They are bound to fcel rat they are themselves
not a serious one, for it is evident that thcse already true sudanese, while the Southerners
are indeed the blacks who gave S.dan its name, have yet to become so, and the very fact that
They have long bee'r in contact with the Arabs; Northerners are trying to create a single nation
many, thougll not all, are Muslims, Arabic is out of the rvhole country makes it difÈcult for
widely spoken, and their tribal organization of them to study the local ianguages and customs
chiefs and village headmen resembles that dispassionately. The pri'até Muslim individual
ol the Arab tribes. Even though they are is often a much better advocate oî Islam than
backward in education and s.pply relatively is his opposite number of christianity, but his
fey leaders, they nay truly be said to be faith has produced nothing to compare with
Sudanese. the trained and dedicated Christialr mission-

In the south, on the other hand, there was aty, whose power and influence are in con-
during the nineteenth century a sense of fear sequence much feared.
and hostility towards the north. The rvelding Thirdly, even the wealthiest parts oI
of the south together into three provinces has sudan still stand in need of a great deal oJ
been the work ol outsiders, as has been the investment to exploit their Dotentialities. In
ch . .k ing  o f  zandc  expars ion  and the  cnd ing  rhesourh ,  theneed ìsgrea ters i i l l ,  and  rcsources
of Nucr-Dinka wars. What the British b\an_that could be put to gìod use in the Gezira, for
to do by posting their ofdcials about the coun- ìnstance, *ry hu.r" to be spent, less produc-
trl,/, the northern Sudanese are continuing, and tively perhaps, on communications or research
as yet few Southerners have attained posts of projects in the south. This may lead to discon-
authority. Northerners and Southerners have tent on both sides if mutual confidence is lack-
sat together in parliame't in Khartoum, but for ing, with Southerners complaining of neglect
a mmber of reasons the majority of the mem arld Northerners of ingratitude.
bers of the t$'o groups cannot easily regard the The real problem, iherefore, is whether a
others as equals and co-citizens. sense of Sudanese nationalitv can be imDlanted

A part of thc problem of creating a single in the Azande, for instanie, or in tùc Luo
nation arises from thc lack of day-to-day con- peoples. Failing that, their natural leaders may
tact between north and south. Except along become dissatislìed with their prospects as
the NiÌe there is a belt of uninhabited country members oJ parliament in Khartoum, and not
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rclax uutil they havc obtained the fcderaÌ
status that some of tltetn are already demand-
ing. They uright evcn demand local indepcn-
dence in conjunction rvith othcrs from the sa.me
race or tribe as thcmselves lvhom chancc has
made citizens o{ Ugiurcla or the BeÌgian Congo.
This is not an irnpossible prospect, for as rve
have sccn there are many tribes jn southern
Sudan who havc as many or more rcpresenta
tives outside Sudan as rvithin it. At present thc
.{zande can and do cross into the ìSelgian Congo,
or thc Acholi into Uganda, as thel' pleasc,
disregarding thc bolder. If they onc day ask
to be incorporated rvithin a single political
unit, it might be diflìcult for democratic states
to deny them tirat right.

Similarly the departure of îoreign oflìcials jn
1954 and 1955 led to a great deal oI acceleratcd
promotion among Sudanesc Govcrnment o1î-
cials, rvho were almost all NortLerners, and

inevitably Southcrners have complained that
they were left out. To ignor-e such protests is
to run the risk of causing immediate discontelt;
to accede to them is to admit that there are
fundamental difierences between north and
sollth.

'lhe Egyptian expansion of the early part oî
the uineteenth century and European rivalries
of the lattcr part have certainly beclueathcd a
knotty colonial problem to the Sudanese. Since
tLe shock of the mutiny in the summer of 1955
the northem Sudanese have been made very
conscious of the real diffìculties that confront
them and have madc cncoura5Jing efiorts to
ovcrcomc then, It is very much to bc hoped
tlìat they can find a solution that rvill main-
tain good relations betrveen north and south
and avoid the creation of one or rrore small
and impoverished states in thc headwaters
region oî the Nile.

rrospects as
rm, and not



Chapter VII

THE SUDANESE IN  COUNTRYSIDE AND TOWN

T H D  G R O W T H  O F  P O P U L A T I O N

A N D  I T S  D I S ' T R I B U T I O N

Tnpnp seems little reason to doubt tha.t the
population of Sudaa, like that of most terri-
tories rvherein public security and a public
hea-lth scrvicc have been fairly rcccntÌy estab-
lishecl, js steadily grorving. Some sixty ycars
ago, whcn British rule was efiectively estab-
lished after the llattle of Omdurman, the
country had just passed through a period of
famine and disease; v'hilc it is hard to acccpt
the lìgure of r] to 2 millions that was published
in the Sudan Almanac for the total population
of the country. in r9o4, it is unlikely that the
true figure was rrore than 3 to 4 millions.

In thc carly ciays oI British rule it was gen-
eralìy thought tha-t therc had been a decline
in populatiol drrring the preceding decades.
Thc evidence for this colsisted primarily of
reports by the inhabitants themsclves that
their numbers h:r"d fallcn, combined with vari-
ous travellers' tales describing the ravages
caused by the slar.e-tradc. Schwetnfurthl speaks
of tLe decimation of the ì3ongo as the result of
slave-raiding, the elfects being particularly
severe beca-usc of the slavers' custom of carry-
in6; away as many of thc young women as they
coulcl, and so dcstroying the tribcs' power to
rccuperate. Iìaker also tells of the devastation
and depopulation of wide areas carrsed by the
passage of slaving partics., \\ihile there is no
doubt, thcrcfore, that slave-raiding dicl reclucc
the population in certain arcas, these accounts
should be read rvith a little caution, since maly
tribes, like the Nuba of central Sudan, worrld
quickly learn to avoid the routes easily taken
by slar-ving parties and seek protection in rc,
mote hilly or thickly rvooded areas.

\Vith thc cstablishment of British rule the
prime duty of the local District Commrssroners
-usuallj' army oflìcers at first-was to securc

the confidence o{ the population, and to assure
thcm that the period of oppression by govern-
ment rvas ovcr, To begin rvith, it was natural
that the people should bc suspicious, and village
or tribal headmen, where they could bc found,
lÌad an interest in kceping the recorded num-
bers of their follorvers down in order to reduce
tìre poll-taxes that they had to collect. Even
when confidence was establishccl and the
number oî tax-payers admitted by the villagc
headmcn began to bear a closer relatiot to the
truth, the problem of determining a suitablc
multiplyiug factor to obtain the total popula-
tion of each district remained. Solre corulrs-
sioners rrsed 5 or less, somc 6 or mote, and
since a change in D.C. could result in a change
in the factor employed, thc rcsultant 1ìgutes
were liable to sudden shitts rvhich made them
most unreliable.

On the whole, however, estimates were in
thc course of tiure collected rvith increasing
care, and the totals for each province and for
the cormtry as a whole steadily grcw. Until
alter the termination of British rule no offìcial
census was ever taken, but it is onlv tajr to
point out that plans for the first census \{erc
n'cll advanced before the countrtr becarne in-
dependcnt.

'I 
he lìirst Census

The first \ational Ccnsus of Sudan !"vas taken
orer  a  per iod \ {  serera l .mon lhs  in  r955-s6 ,  a
sampl i r rg  techn i luc  hc ing  adopted  in  ru ra l
areas to reduce expense and to overcome the
great problem of finding sufficient enumerat-
ing and supervisory stafi in a lafge country
with a low st:rndard of education. The reports
of the Census have been published r,vith com-
mendable promptitudc, while 1ìgurcs supplicd
during the period oî compilation u'ere used for
thc construction of the dcnsity ancl distribu-
tion rnaps acconrpanying the ieport, and also

I G. Schwenìfurth, t hc lrearr oÍ Alríca, r87J. Vol. Il, I, .rr9. 'S.  Baker,  Th.  Alb. t r  N ' \  dxra .  .  .  etc. ,  1866.
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o l  Ihe  n t i tps  o l  ru ru l  a t ìd  u r f ,aD popu la l ion  tha l
a r p  c n o \ À n  t r c r n  l l t R c . 3 r  a r r J  3 z ) .  T L e  t  e n s u s
h8r Ì rp  lo r  rhc  lo r r ì  popuhf  i tn  o f  Sudan was
ro ,255 ,gtz .t

The Densitl' of the Popwl,ation

, 
In some parts of the country, particularly

those occupied by the tseja tribeì, the new

assulcd by irrigation, thele are less than zoo
persons to the square kilometre, and clsewhere
a density higher than 20 is exceptional. If
Sudan L ,e , .umparcd  rv i r t r  o th . r  nar fs  o l  A f r i ca
- l  . im i la r  l j r t i tude- .  i r  appear ,  rhe l  t l re  counr ry
is more thickly populated dian are similar
areas in French Equatorial Africa, but much
less so than Nigeria. The Sudan-Belgian Congo
border cuts through a fairly homogeneous area,
*'ith simileu conditions ancl densities on either
side, but Uganda, highcr, cooler, and rvetter
than Sudal, supports rnarkedly ]righer poprr-
lation densities, No valid comparisóns cin-be
made rvith Ethiopia, because cónclitions on the
high platcau are totally dificrenr rrom an1,-

lhinq i9 be îounc1 in Sudan, except perhaps in
.lebcl [Iarra.

'l'he 
Distribu,tion oJ the Popul.ation

. ln the abscnce of suf8cien y detaiÌecÌ in_
lomation, it r,vould be misleading to try to
drarv separate maps to indicate the distiibu_
tion of the populatior.r at difierent times oî dìe
J .J r ,  {houg l r  th , re  r re  mrny  nomadi r -  t r . ibns
wnl . l r  m lgrJ tÈ  rons iderab le  d is f  an , .es  be lwcen
thc i r  sumrner  tnd  w in lo r  g raz i r rg  g rounds.  As
rar Js poscrLrtÈ thF hrrml1n r.uraì density map
has been clrarvn to reprcsent the early part oi
the wet seasoD, when most of the nomads are
to be founrl I'idely dispersed within tlreir
t r iLJ  a r -as .  To  supp lcmol t  F ig ,5 r ,  r l re re fo re ,
I  i c .  j ;  h . r :  L , "en  , l rawn tu  s l row : r r r im l l  nwners
and_herde.s as a percentage of dre gairrîuìly
employed population in each ccnsus area.
Figure 34, drawn to a simiLrr plan, shows
larmers aud farm labourers, again expressed as
percentages of the gainfully employed. The

parallel existence of sucli contr.astcd ways of
life occurs extensively in centra_l Sudan, either
because tril)es rvjth distinct ways of lifc are
intermingled with one another or beca.use
various members of the szrme tribe pass their
lives dilÌercntly. Exccpt bcside the Nile,
nomadism extends {arther north than cultiva-
tion, becausc camels zrnd goats carr lìnd nour-
jshment iu areas far too.hy to support cul-
tivated plzurts. Where Glossina morsitars occurs
in the soutlÌ-west, on tlte other hand, men can
live cluite healthily but cattle and most other
domestic animals cannot (Figs. 35 to 38). A
special form oî semi-nomadisrn is indicatecÌ in
thc Nile swamps region, to shorv ie relatively
short migrations in various directions that are
imposed by the extensivc summer flooding.

Among the Arabs, Beja, and other tribes with
a strong tradition of animal rearing in preîer-
ence to cultivation, migration rather than
settlemcnt may be regarded as the normal r,vay
oi life. 'fhe people live in tents, occasionally
made oî hair but more often of natting wovcir
îr'orn palm leaves (Plate X\,.I). The actual
cause of movement rr.ray be thc exhaustion of
grazing, the necd to scck a lcss transient soLrrce
of water, the increase in number of noxiorrs
insccts, or the onset of unfavouratile climatic
conditions. At some scasons tÌre members oI
uomadic tribes are brought toge rer by the
rhythm oî their moveroents, ancithen clisputes
are seltled, rnarriirges arc arranged, and thc
s l 'ns r -  o [  I r i l ,a l  un i r l  i s  fo r t i6 r .d ;  a t  oLhers  r l rey
d Ìspersq  In io  s l ra ì ì  g roups  wh ich  movc  jndc
pendent\, often advancing in zr broacl bancl
across the tribal territory.

ln central Sndan the movements o{ nomacls
tcnd to be northwards in the sumrner and
southwards in the winter. No easy correlation,
however, is to be made lvith the movements oI
1hc suu, since the location of a suitable area of
dry scason grazing ancl water is the chief factor
, ì r - t rnn i r r i l l g  movemcn ls ,  md thnro  is  no  r rocn , -
sary reason why this should lie in the southem
part oi a tribal arca. In fact, both in the Iled
Sea hills and in the Upper Nile flood-plain
short-range movemeuts in rnany directions
occuf.

The conditions that must be fulfilled before
settlecl cultivators can occupy a given area oI

I The Republic of Llje S.|.ddr.,}.Úst population CeBus oÌ SúJa,L, 1955-1956 Nhth lnterim Report roi8.



U r  i n h o b i t e d  A r e o

P e r c e n L o g e  o f

onQ nefoers

4OO KILON,,lETRES

Frc 33 Animal olvners and animal herders, expressed as percentages ol all pelsons gainfully empÌoyed.
Animal rearing assumes a dominant rolc ir Sudan in two broad belts: the soùthern Iringe oJ the Sahara
and the zone óî contact between uìe southem clay pìain and the ]ronstone Plateau. The low flgxre Jor
certain of the Nilotrc tribes is to be exDlained bv anomalies in the methods cmDloved in the censùs lor
deFninB pr imary uL.u!al ions r-ompi i . , l  Í rom'Fj , \ t  PoPuL)t io ' i  Census of  Sidàn,  /o55-5i t ,  ln ter im

Reports, 1958.
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\

the country are by comparison rather rigid.
First there rnust be a supply of cultivators
possessing the neccssary techniques to exploit
the land; secondly, the land itself must be
reasonablv fertile, and must r.eceivc enough
rvater, eithet from rain or from some form of
irrigation, to grotv crops in most (if not all)
years; thirclly, there must be n supply of drink-
ing water, holvever scanty, that rvill at least
Ìast through tlìe cÌrllivating and harvcsting
seasons, and fourthìy therc must be no special
rrsks to health or public security to make li fe
excessivcly unccrtain.

Examplcs can readiìy be found of thc opera-
tion of all these factors. To take the lìtst, thcre
has been a population oî Nubiarr peasiurts
beside the NiÌe betwecn the Sixth Cataract and
the Egyptian frontier for several millennia.
These people have cultivated the river banks
and the lorver alluvial terraces throughout this
time, and forlack of more land that they carr use
they havc often found thcmselves strictly con-
strained and reduced to a bare level of subsis
tcnce. Yet by the use of modern tcchniques a
stad has reccntly been rnade towards bringing
the Kerma basin uncler cultivation; sitr.rilarly
pumps havc been cstablished throughout the
Northem Province to irrigatc thc higher
alhrvial terraces which previously were too far
from the Nile or too high to bc irrigated by
pr imi t i v .  dcv ices .  In  bo th  l l r cse  rvays  ar r  j r r -
crease of the cultivated area and the building
of new vilÌages have been made possible.

In thc western Bahr eI Ghazal there are
adequate rains, good potential water supplies
and empty lands in plcnty. Since the virtual
annihilation of the local tribes, howcver, the
area has stood unoccupied and rerlarns as a
part of Sudan which may perhaps bc colon-
izecl when land grows scarce clsewhere. The
higher parts of the Imatong llfountains, above
2,0oo m., are unpopulated, though they have
showlì themselves to be quite fertile in the
gardens at Gilo. Such lands might prove attrac-
tive to white settlers if they were permitted to
occupy them, but to the local African tribes
they ate much too cold and wet.

The irnportance oî \yater is obvious enough
m areas whete rains or irrigation are rvhoìly
lacking. Yet the actual isohyet or other line

\yhere settlement of some kind becomes in-
secure cannot readily be determined, since
semr-specula.tive mechanized grain cultivation
is now being practised north-west of Gedaref
in land rvhere peasant cultivators could not
live in confidencc of reaping a crop evcry year.
Nomadism, moreover, obscures the limits of
possiblc cultivation, since in sandy corìntry
ì ìomads rnay  I 'e  w i l l i nR to .J l iLnca sor r ing  gra in
'where the mean annual rainfall is less than zoo
mn. (4 in.) and a crop succeeds one year in
five olly; thus field patterns may bc seen on
the Qoz within roo km. oI Omdurman.

Lack of pennaneut drinÌ<ing wzrter explains
the emptiness of many areas, such as the
southern Gezira or the plains bctween thc
White Nile and the Nuba Monntains. 'fhe

excavation of artilìcial fanks ot ha/a1ir (plt:;'al
oî kqfir) to hold rvatcr all the year round is en-
couraging nerv settlements in the îormer area,
rvhere migrants fronl the west are glad to find
empty land and reliable .!,vater togetlìer, how
ever harsh the environment or isolrted the
community. Many oî the Nuba, on the other
haud, prefer to continue to live by thcir hills,
evcn when they go down into the plirins to
cultivate and reap their harvest.

The lack of public sccurity has been one of
the reasons rvhy there are so few people
settled along the uppcr reaches of the l3lue
Nile and its tributaries and the Atbara river.
Even todaly game poachers and robbers occa-
sionally cross into Sudan, kiÌI some elephants
or steal somc grain, and tlìen make their escape
over the Lrorder into Ethiopia. Of liuman
diseases sleeping sickness has had the greatest
effect on the distributiol of the population,
causing the inhabitants oî parts oî western
Dquatoria to avoid thc breeding sites of
Clossina palpal,is along the rivers. North-
\À'estcrn Bahr el Ghazal, which is visited by
nomads $'ith their hcrds from Darfur and I{or-
doîan in winter, is deserted as soon as Glossiza
morsil.ans appears at the bcginning of the
rains.Ì

In contrast with thcse almost empty lands
there are patches oî exceptionally high popu-
lation density that occur îrorn a number of
causes. In rural areas thesc are to be explained
by the prcsence ol îertiÌe soils and the adop-

- ' l

ì . -

' ; l  
- .  j ' -

)nts aplroxi-

rer hand, are
the national
,A.ugust r95t)

1 D. J. Lewis, 'f'he Tsetse llly Problen in rhe Angto-Dgyprian Sìrdan,, S. N. ó" R,, 30 (1949).



98 l H E  R E P U B L I C  O F  T H  E  S U D A N

tion of sound agricultural practices, by the
proximity of markcts fol agricultural produce,
by the rcluctancc oÎ l.rembers oI certain tribes
to abaudon their homelands and settlc where
they can lìnd paid employment, and by a widc
range of other social ald historical causes.

In the Northern Provincc, especially in the
Merowe-Dongola reach, the people are prim-
arily dependcnt on the food tha-t can be grown
on the alluvial lands by the Nilc. Îris, l:ccause
o{ its high Îertility, could probably support
2oo persons to the square kilomctre. In fact,

when the population rises above the lìgure thÀt
can find food and emploj'ment on the land'

the men emigrate to Eg-J"pt, to thc 
'lhree

'lorvns,1 or elsewherc, and leave their wives ald

children behind. Thus the figures îor thc popu-
lation of the provincc ate swollen by a number
of inhabitants suppotted by remittances from
r,vithout, whose food supply is drawn Jrom
another part of the coultry ot even {tom out-
side Sudan. The dense population found around
certail o{ the Nuba Mountains is cxplained in
part by the reluctancc oÎ the inhabitalts to
iettle in the nearby plains, but also by the

fact tlìat young men can find employrncnt else-

rvherc in Sudan, earning the price oÎ a bride
by rvorking as labourers and porters {or a

number of years. In this ilstalce it is not only
thc standard of material prosperity oÎ thc

Nuba that is sustaincd by remittances frorn
without the area, but also the sense of rvell-
being involved in keeping up the sizc o{ herds
and the number of a.nimals that change hands

rvhen marriages are arranged.
The astonishìngly high density ot popula-

tion of the Al'eil Dinka is explained by the

îact that for much of the ycar tlìe Dinka cattle

aîc able to grazc away from thc villages on tÌre
flood-plains of the local rivers. In the rains they

are drivcn to thc limited areas near to the sum-
mer cultivations, and there their manure is used

to fertilize the soi1, which is cultivated very in-

tensively and supports numerous villages.
Thc resultant density oî population almost
roo persons to tlìe square kilometre in the

summer-seems very high for Sudan, though
it is nothing like equal to the densities of more

than 5oo to the square ki.lometre that are
common in  par ls  o I  sou th-cas l  As ia .

Near the Three Towns the wealthy local
markct for fresh meat and provisions acts as a
stimùlus to agriculture. Apart from wegetable
grorving and the local fruit gardens, the pro-
duction of luccrne îor sale to families tvho keep
:r goat to give them milk is a prolìtable under-
taking. Nevertheless, the actual number en-
gaged in this business is not vcry large. Pcr-
haps mote striking is the absence of any signi-
ficant increase in the density oÎ population
around the towns of the $'est, or even neal to
thr. r-apitals oI t lre thrc,' southen'ì frovinces,
where irrigation could be practised. Such corl-
sidcrations underline the map oÍ Land Use in
Sudan (Fig. 39) which has recently been pro-
duced by Professor J. H. G. Lebon, with an
arccompanying explanation.2

The areas of the highest density of popula-
tion in the coÌrntry are of course the towns
(Fig. 32). The figure {or the rvhole of the
Omdurman Municipal Area, for instance, is
over 3,ooo persolÌs to the square kilometre
(7,5oo to the square mile) ; this area includes a
large peripheral belt that has not yet been
built up, as rvcll as considerable open squares
and gardens rvithin the town itself, so it can
be seen that in the rnost densely inhabited
quarters oÎ the city thc actual density must be
many times higher. It is, however, a striking
feature oI the urban geography oÎ Sudan that
many oî the tolvns have the attributes and
appeirarìcc of overgrorvn viì lages: in conse-
quence, it may proYe easier to appreciate the
quality and signif,cancc oî the towns if attcrl-
tion is lirst paid to the naturc of the villages of
Sudan, to their layout, andto the materials em-
ployed in their construction

T Y P E S  O F  S E T T L D M E N T

The Rural, Areas

Except in small areas in the extrerne nortlì
of the country, scttlements are usually oÎ a

concentrated type, horrses being clustercd to-
gethcr according to a rather irregular pattern. Fr,

J ,
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-1'1re 
term nucleqted is sometimes nsecl for this

type of settlcmcnt, Lut is scarcely approPriate
where there is no celtral and more permanent
building, such as church, rnosque, or manor-
housc, arouud rvhich the othcr houses may be
saicl to havc gathcred (lìig. 4o). This colìccntra-
tior is to be explaiued ìn part by the generaìly
sparse distribution oî rva.ter supplies, but morc
especially by the need for security in thinly
populated country whcrc until recently nomads
have rangcd uncontrolled. Thc acloption o{
clustcrcil settlements in the irrigated parts of
th.e Gezira, where considerations o1 securrty
scarcely arise, rerninds us how in a ttopical
aucì. virtually shacleless ateir, visitiug bctt'een
neighbours and all îorns of social life are onì1,

T } I E  R E P U B L I C  O I ' T I I E  S U  D A N

tìc .to Abu llarciga willage, \\resierr liordofan District An
rnplann€d !illaSe oI shortliwed buildings constructcd frorn
local lÌr:Lterials rÌ tlÌe c Ìti\.ators' 9oz. Irrorn a planc-tablc

sLrr\ey t)l tlÌc author.

practicablc by day if the peo-
ple's hones are built fairly closc
together.

In the Northerl Province,
where settlement is possible
along thc Nilc only, a linear
type of village is common, each
home and holding occupying a
strip of land at right angles to
the l ine of the river (Fig. 4r).
Where particularly small pockets
of alluvial land are found in thc
cataract zones as few as trvo or
three homes miry bc found on
their own. In the dense wood-
land along thc Nilc-Congo water
shed, on the other hancl, the
Sudanic tribcs, ancl in particular
the Azande, f.lvour clispcrsed
scttlcments wherein each house-
holder builds his huts in a
secluded part of his ou'n land-
holding, and clcarly prefers that
he, and his wiîe or wives, should
sec as littÌc as possible of thcir
neighbours (Fig. 42). ll'here are
also some linear settlements be-
longing to the Toposatribe, r'hich
are strung oùt along the water-
courses in the arid south-cast,

1'yfies of Flousing
'1'he 

matcrials rrscd in house
cronstruction and the la1'out of
buildings that constitute a Ìrome

vary considerably throughout the country.
North o[ about latitude rz', where tlìe rainfall
is rclatively light ard is conccntratcd in a few
months of the year, houscs are built of unlìred
mud-brick. Thc walls are protected on the out-
side with a mixture o1 dunl; and clay, and mal'
havc a thin coat of rvbite rvash within, the
flat roofs are traditionally of matting supported
by logs cnt îrom thc dom palm ancl plastercd
over like thc l'itlls to nakc a v'ater-tight
1ìnish (Plate XVII). The floots ate merely of
pressed earth, and since no foundations are
laid and thc materials of thc wails .Lre so weàk,
houses are jnvariably of one storey onlv. Social
cunt l i t i t ,n :  a r ,  in tu l r  "d  l rc rn  1 l -o ,  s in ,  -  t to  n ran
rvould want his ncighbour's lÌouse to ovcrlooli
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Frc 42 Hol.lings and homesteads in the Zande
area The nelv góaIi,r lines and bounalaries be
t$'ccn hoÌdjngs arc strajght and rcgularly
spac€cl, but the cultiwations carlcd out of the
natùr:rl vegetation a"re more haphazarcl. îhe
grolrps of huts are still built in tladitiona.l
làshion, wrur nciglÌbours scÌeened from one
aDotlÌcr From dc Schlippc, Shì.fring CulLí-

Ndt ion in ,4f / ica,  r956,  p r r5

part oI hjs o\\'n compound. \\iindorvs are small
and unglued, :rnd in the relatively low tem.
peratures of the winter months the houses keep
agrccerbly cool; in thc summer, on the othcr
hand, bodily comlort is only to be attained iJ
therc is a steady movcment of the air, ancl the
rooms are stiflingly hot. Houses o{ this kind
are very liahlc to suffer damage if heavy rain
occnrs or u'hen rvater stands around the foot
of the rvaÌls (Fig. 43).

In central and southern Sudal the population
can rarcly lìnd sufficient rvater during the idle
winter months to build their houscs in mud-
brick; the heavy rainIall, moreover, r 'ould
make this inadvisablc. The normal building

I l'. J. SaDdison, 'Problens of Lorv-Cost Housing ín the Sùdan', S. N. & 1l.,35 (r95a). Saad ed Din FarÌzi,'Social Aspects
of Urban Ilousing Ìn the Northcrn Sudan', S. N. é" -R.,35 (r95a).

materials are wood poles, grass and millet
stalks which are used to make round huts with
conical thatched roofs (Plates II and X). These
vary sìightly in desiga from tribe to tribe, and
where natural poles and grass are hard to find,
as in the northern unirrigated Gezira or on the
slopes of Jebel Marra, the rvalls are sometimes
built oJ mud brick or stone (Plate XVIII).

The design oî a house is strongly affected by
the social customs of the Sudanese, and these
in turn are to be explained in great measure
by their adherence to Islam, at lcast through-
out the northern and central provinces. Dxcept
among some of the verv poorest, the settled
Muslims rcgard the seclusion of rvomen, and
their protection from the eyes of meu other
than their near rclativcs, ats of the greatest
importance. Almost more necessary, therefore,
t han sholt cr from t lrc nlnmcrrl s is I lre possession
o{ a high enough rvall around a man's property
to protect its inmatcs from observation by
strangers. 1'he building oî such a waLI repre-
sents no smalÌ proportion of the whole cost of
building a home, whose rooms are therefore
built at the sides and corners of thc compound
to save expense. A werancla may be built on
to one ol the rooms to provide additional shade,
and when the sun is not too high there is usually
some point wìrere members of the {amiìy may
sit out of doors in reasonable comfort. ' I 'he
outer wall tencls to reduce the strength and
cooling eîlect of the wind, but on thc othcr
hand, it serves to keep blorving sand and dust
from entering the rooms (Fig. 44).r The houscs
of  lh "  Dor16o l . r  anr l  \ \ -a , l i  Ha i Ía  a reas  arp
generaÌly higher, largcr, and more claboratc
than those of Shencli reach or oî the towns.
When men visitors are entertained in thc poorer
urban homes, considerable hardship is often
imposed on the wotnenfolk, rvho have to keep
out of sight.

In central Sudan the r,valls to enclose the
compounds are usually built of millet stalks,
and in the west, especially among the Fur, less
atteÍr.tion is paid to their maintcnancc in good
condition than in the riverain areas. The
lvomen are, in consequence, much lcss sccluded,
but it would bc a mistake to assume that they
are, therefore, very much happier, for it has
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ment, and from S. ed Din Fa.ivzi, The t<hartorl l Deìns: sowe hoLtsing fyobtems, dupttcàfcd Éy U"ì".r_
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been obserr.ed in the Gezira that, as soon as
tenants in irrigatiou schemes risc above the
absolute povcrty level, thcy hasten to build
themselves compound walls so as to allow their
'$omen greater freedom of dress and zrction.l
ln addition to thc hnts, the comporrnds enclose
flat topped sun shelters, built to serve as ver-
andas where people can enjoy the wind I'hile
sitting in the shade, and grain stores rvhich
reseurble huts raised ofi the ground on stilts
ior protection frorn termites.

Jn the southern provinccs the houses and
homes vary, thc Nilotes and Nilo-Hamitcs
attaching little importancc to privacy or the
seclusion oJ women; their r.illages consist,
thereforc, of little morc than collections of huts
and cattle byres (Plate XIX). The Nuer build
these on the ground, and they look fair.lv simi-
lar to those of central Sudan. Cettain of the
rvestern Dinka, on the other hand, buiìd their

huts on rvooden platforms raiscd several feet
l rom thc  qround,  the  , r r . tom l rav ins  p re"um-
:rÌrly originatcd as a protection against flooding;
ye t  i t  i s  o l ,ser raLr le  loL l , ì y  l l l a t  thc rc  j s  no  com-
plete corelation betrveen the distribution of
this practice and the actual floodirg of the
villages that takes place from time to time.z

The Azande achieve seclusion by building
their homcs quite apart from one another in
thc dense bush (Plate XXXIX). Their grain
stores are particularly conspicuous, the spacc
beneath them being high and large enough to
serve as a sun shelter for sitting and receiving
guests. Certain tribes, especially Ure Moru, are
noted for the excellcnce o{ their thatcliing.

None of thcse types of traditional rural
housing may be said to be built to last Jor long.
The mud-brick houses of the north have the
best chance of survival, especially where they
are situated on a stablc foundation like the

I G. Xl. Crl$'ick, ,tr, ta the I ft;gaí.l G.zir.t, Khartou ì, r95r.: J. N. Stubbs and c. c. T. t{oriion, .The Wesiern Drnkis, iheir r_anct and Asricutturc,' s. N. 6 n., 2r (r93s).



I O 4  T H E  R E P U B L I C

Nubian sandstone. Where, horvever, they are
built on the cracking clay of the Gezirzr, they
are quickly destroyed by ths alternate opening
and closing of the cracks in the soil: in con
sequence, everJ. long-established village may be
detected by the pile of eartlÌ that accumulates
rvherever houses have been. Thcre arc many
such sites, no longer inhabited, beside the Blue
and White Nilcs, rvhich offcr tempting pros-
pects to archaeologists. Apart {rom the risk of
1ìrc damage, the woodcu huts of the savannah
country are liable to attacL liy termites, ancl
they soon disintegrate to leave no trace behiud
except an occasional ring of stones that had
been set arouncl the foot of the walls.

U rbanization

To the foreigner's eyes, accustomcd to torvns
and cities with substantial buildings, r'ell-laid-
out street anrl pavements, and such modern
amenities as electric lighting and good drain-
age, most of the torvns of Sudan prcscnt a de-
pressing appearance (Plates XX and XXXIV).
It would be casy, thercfore, to under-rate
their irnportance, but in fact, though they
arc inhabited by little more than 8o/o of the
population oî Sudan, they constitute the
ccntrcs of almost all political, economic, and
adm i r ìs t ra  I  i r  o  a r - l  ion  in  (  hc  coun l  ry .  A  n  c \c . l -
lent guide to the general state of development
of the several provinccs or regions of Sudan is
to be olitained from a study oJ their urban
populations. In this chaptcr the size, location,
and function of the torvns of Sndan wiil be con-
sidered in rehtion to the provinces rvhere tbey
are situatecl. Such a treirtment cliffers very
littlc from a regionaì approach, except tlìat the
figures for the îlrree 

'I'owns 
appear by them-

selvcs in Khartoum Province, insteacl o{ being
incorporated with those of the Gczira antl
Central (ìlay Plains.

The prime function of the tou,n in Sudan
seems undoubtedly to be administrative rather
than commercial, for legitimate traclc can
flourish only when political conditions are
reasonably stable, and the tormsman, evcn
more than the peasant, is tl.re natural enemy
of the marauding nomacl. This is u'cll illustrated
in the southern provinces, each of rvhicL has
one major torvn, rvith bctwecn eight and ten
thousand inhabitants, ancl none other oî com-

O F  T H E  S  U D A N

parable size. In the Upper Nile, Malakal is the
only torvn recorded as srrch, and its population
is ir bare r.ro7l of the provincc which it serves,
far bclow the national average. The town is
centrally situated Jor communications within
the province, but the site that it occupics on
a low ridge on thc east bank of the Nile is only
just large enough to contain the town and its
aerodromc, In dry weather lornes can rrrn
Jrom Nfalakal through Renk to Kosti and
Khartoum, arrcl rvith ferries they car reach all
the district headquarters. During the rains con-
tact carì bc maùrtained by the use o{ the Nile
anci Sobat for navigation.

In both Bahr el Ghazal and Equatoria,
where the utban fractions of the population
arc r.7o/o and r.60/o respectively, there are a
few small tor.ns in addition to the province
capitals. Of these the smallest, Katiri, has
ìess than 7oo pcrsons. This is not to be
taken to mean that all scttlements in Sudan
rvith as few as 7oo persons :Lrc clausiliecÌ as
towns; in fact, the classification which we
Ìrave to follow was arbitrarily imposed by the
census organization at an early stage in plan-
ning the national census, and neans that in
urban as opposed to rural areas a- complete,
instead of a sampling, enumcration I'as carried
out. Juba and Wau are both sited centrally
within the provinces that they control, at
points where river uavigation attains perman-
ent clry ground at the edge oJ the lronstone
Pla-teau. River steamers can usually reach
Juba", but W:ru has to be served by atr outer
port at MesÌrra' except fr-om .fuly to October
when the ìJahr cl Ghazaì rises.

Very îew positions of commercial or admini-
strative importance in these southern torvls
are occupied by persons draum from southern
tribcs. Despite the disappearance of European
control and influencc (except in the Christian
churches), sometl.ring oî a colonial type oJ social
struct[re has had to remain, lvith northem
Sudanese instead of Britisìr now taking the
responsibility for directing and executing
policy.

ID thc two rvester-n pror.inces the urban pfo-
portion of the population is slightly less than
the national average, being 4% in Darfur and
6 5lo in I(orclofan. ln neither of these provinces
is thcre any industrial development, but trade
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is much more highly cleveloped in western
Sudan than in the south, and El Obeid per-
forms an important îunction as entrepót for
most of the trade of both provinces. Both El
Obeid and El Fasher lie in situations with good
u,ater supplies, near to the northern limit of
pcrmancnt settlcmcnt and cultivation on the

Qoz sands, at a latitude where camels constitu-
tecl the best means of transport until the com-
ing oI the railway and the motor age. Their
military significanceisil lustratedbytheirplans,
as laid out by the British, with q'ide open areas
between the administrative and commercial
sections,

In the Northern Province the urban popula-
tron is ro 5% of the whole. This figurc is much
su'ollen bl. the presence oî Atbara, the admini
strative centrc and main workshops of Sudan
Railt'ays, and of Wadi Halfa, a îrontier
tou'n rvith raihvay and steamer rvorkshops and
an aerodrome to maintain. Elsewhere in the
province the population is necessarily clustered
along thc Nile, but apart Jrom the old trade
routes, such as frorn Berber to Suakin (Plate
XXXVI), therc has been little local commercial
or industrial activity to concentrate it in
urban centres.

In Kassala lrovince the rural areas of the
north are as arid and untamed as any other
part of the country. 

'fhe 
urban population

reaches its high proportion, r5 8ll, partly
because it inclucles Port Suclan, Sucian's outlet
to the sea, $'ith one-third of the nrban total,
and partly bccausc in thc tu'o cotton-growing
deltas of the Cirsh and Baraka rivers there are
considerable towrs. lScforc Port Sudan was
built, starting in r9o5, the small natural har
bour at Suakin rvas the main outlct of Sudan's
tradc rvith thc Red Sea lancls or other parts o{
the world. The nerv town at Port Sudan has a
largcr harbour, and is conveniently close to the
route over the Red Sea hills that passes through
Sirrkat, lcss than r,ooo m. above sea-level.
Tokar lies near the lower part of the Baraka
delta, and has considcrable ditlculty in obtain-
ing a steacly water suppìy, since rveÌls oftcn
become saline. Kassala, on thc other hand, is
important as the stronghold of the Khatmiya
religious sect, as a garrison town on the edge o{
the Sudan plains, and as the site oI a mrmber
of large irrigated gardens, whosc cultivators

are included in the urbar population. Through-
out the province new small towns have sprung
up wherever the railway line meets a river
giving a permalent water supply

In the Blue Nile Province the urban propor-
tion of 6.9/u is surprisingly lorv, in view of the
prosperity that cotton cultivation has brought
to the land along the two Niles. To a certain
extent the explanation lies in the policy oî the
census arrthorities, rvho appear to hawe bccn
so much impressed by the administrative func-
tion of towns in other parts oî the country that
they ivere unwilling to classily as towns even
such centres as Xl[anaqil or Maiurno, because
thcy were not sub-district hcadquartcrs. Yct
Manaclil has 3,roo inhabitants of mixed Sudan-
ese tribes, and Maiurno has r.+,ooo, :rÌmost all
being rvesterners. In de{ence oJ the census
officials, however, it may be said that Manaqil
is small, albeit unmistakabll. urbau in charac-
ter, while Maiurno and other settlements like
it that lie in the irrigated Cezira havc very
much the appearance of over grorrr villages,
having no large public buildings, often ro post
ofÈce or government elementary school, and
sornetimes no railway statior, even when lying

With a very few exceptions, all the towns in
thc Blue Nile Province lic on one or othcr
Nile. The reason is the need for a permanent
u a t n r  ' u p p l 5 ,  . i n c c  i n  c l e y  c o r t t r t t y  i t  i -  r ' o r y
clilîcult to pror.icle enough water for a large
communit,v cithcr from wclls or from surface
storage. The effect of the railway is less easy to
asscss, sincc Singa and Er Roscires wcre alrc:rdy
nearJy their present size beîore the line reached
them, r,hile Ed Drreim is stiÌl not serr.cd by a
line. On the other hand, Kosti has certainly
grou  n  1o  Ì  ' c  1 l  rc  se l^ond town n I  tho  l rov incc  on
the strength of its role as entrepòt for all the
trade of the sorrth, bccause of the stcamcr docl<-
-vard there.

Khartoum is the smallcst of thc provinccs,
:rdministered as a federal enclar.e, isolated from
possible rivalries between various parts of tìre
country. The population of the Three'fowns
amounts to about a <parter of a million, which
is approximately cqual to that oJ the rural
areas inclucled within the province, The oldest
of thc torns is Khartoum, whosc good clefcn-
sive position led to its adoption as capital by
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the Egyptians, who conquered Sudan in the
early part of the nineteenth century.

As late as 1829 the town consisted of a bare
two score houses, but by 1834 the population
was reported to be 15,ooo. Today, as the seat of
Government and the University and of most oJ
the foreign commercial communities, in addi-
tion to sevcral large Sudanese business under-
takings, Khartoum ìs firmly established as the
centre of po!,vet in the country. During the
period o{ British rule Omdurman was larger
and traditionally more Sudanese tban Khar-
toum. \\rith power now in Sudanese hands
Khartoum seems the more likely to grow
rapidly, since among other factors its new Light
Industrial Arca is served by railway sidings,
rvhich arc not available in Omdurman.l There
is discussion going on at present zrbout the
possibility o{ moving the Khartoum Airport,
which is very close to the centre of the town.
I[ this v'cre done it rvould release a large area
for the expansion of the town to the south and
east (Fig. 8o).

The spread of Khirrtoum, as of thc other
cities of Sudal n,hich have been growing
during the past fifty years, is fortunately not
likely to occur in a haphazard or disorderly
manner, since town planning regulations have
been in force since 1946. These make provision
for the allocation oî Ìand for activities of difier-
ent l<inds in prescribed areas, and ensure that
plots are avail.tblc for houses of difierent classes
in suìtably laid oùt street patterns. Various
factors, such as the relatively slow grolvth of
Sudan's torvns in reccnt years (whcn they are
compared rvith those oî North Africa or the
Rhodesias), ancl thc prelerence of many men
to lcave their rvives at home in their native
villages, have prcscrved Sudan from the mush-
room gro$'th o[ slums or 'biclonvilles' round
thc  r - i t i cs .  A t  thn  sume I in ìe  lherc  i s  rcason
to believe that many single men who come
to work in thc cities from the poor parts
of the country, in fact occupy extremely over-
crowded and rnsatisf actory accomurodation.

The problem of the to$.ns of Sudan is one
which is common throughout Africa. In rural
areas villagers undoubtedly live in very rude
and simple homes, and these remain reasonably

sanitary, chiefly because space is plentiful and
houses can be cheaply moved or rebuilt Jrom
time to time. In the urban arcas, on the other
hand, land is restricted, yet even the poor
rnust maintain a fair standard of sanitation and
cleanliness if the whole community is not to
run the risk of epidemic.

Clearly the housing of the poorest classes
must be subsidized, yet the lnunicipalities are
in general so short of Junds that they cannot
a11ord to provide drainage or street lighting or
similar services for the more prospetous parts
of the towns, to say nothing of subsidizing the
poorer quartcrs. Nor is it easy to justify sub-
ventions {or this purpose îrom the central
government. \\ihen education, public health,
and otlìer social serrrices arc already much
better provided in the urban than in the rural
areas, it is harcl to convincc public opirion
that yet more must bc done by thc State to
impror -e  l ì re  ampni t i cs  o f  th .  towns.  As  i t  i s ,
these constitute a standing temptation to the
countryman to abandon his fields and seek
employment a"mong the bright lìghts of the
cities. If extreme poverty in the to.rvns is to be
alleviated from public funds, the Ìast check to
an urban drilt unrelated to the prospects of
employrrent will be removcd.

F U T U R E  P O P U L A T I O N  T R E N D S
.ln the prcceding discussion oJ the distribu-

tion of Sudan's population, it has been re
marked that at the prescnt time the outstancl-
ing arcas oî high density arc to be founil beside
the Nile in northern Sudan, in the irrigated
Gezira, in certain parts oî thc Nuba Mountains,
and in the Aweil District of Bahr el Ghazal
Province.'I 'his has prcsumably not always
been lhc  r  ase ,  a l  l cds t  \vhcr r .  lho  Ger i l J  i . ,  on
cerned, but there is ccrtainly no way of luding
out prccisely what movemcnts of population
have taken place, either dtring this century or
earlier, becausc of the lack oî census material.
For the future, on the other hand, it t'ill be
of both acadcmic ancl practical intcrest to clis-
cover whether thc current distribution pattem
is likely to be maintailed for the next genera-
tion or so.

On this point thc prelirninary censrs results
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throrv vaJuable light, as K. J. Krotki has show .
In the year prcceding the census, the country
as a whole had a crude birth-rate of 5z per
thorsand, which is exceptionally high by world
standards. This was not evenly distributed,
Jor it was essentially the negroid tribes of the
southern provinces and of the Nuba Mountains
that had the highest lìgurcs, while the northern
provjnces and the rest of Kordoîan were less
fertilc, though stilJ high by worlcl standards.

T,I.BLI I

Crudc Birth rates Liy Provinces and certa"in
Districts

Pyol)ince Babies bayn pel
r,ooo fopulatioll

M o l e

BalÌr cl Ghazal
Uppcr Nile
Equatoria.
l{ordofa.n

fNorthem Jebels
Nuba I $rest

rvlou]lra1ns I rladu j]lr
LCentral \uba

Rest of Kordo{an
Blue Ni le
NoÌthem Frorincc
Kassala
Darfrìr .
Kha.rtoum

Sudal .

85
69

5oPredomiùantÌy
Negroid

,\rab, Beja

7 r
79
5ò
4+

. 4 6
' 4 3
' 4 3

At the same tirne the national death-rate
proved to be high, 19 per thousand, with a
provincial distribution rather similar to that
tor tle birth-rate.

TABLE II

Crude Death-rutes by Provinces

Deaths Èer
r,ooo fopuldtlan

. 3 3

. ? 8

. 2 7

.  r 8

. 1 5

.  1 3

o7" 2a7" 3o'[
F r c .  4 5 . . A g e - s c x .  p y r a r n i , l .  o l  r l , c  p o p u l d  I  i o n  u l
sudan, by provrnce\ .  - thr  sul i ' l  bar \  lor  .a.b
province may be contastcd witlÌ the shaded
lrars tepresenting the rational percentages.
A:  undcr r  year j  B:  over r  veàr to uni ler
5; C: over S to unaer pubeity; D - or'-eî

pubeúy.

These figures point to an annuaÌ rate of
natural increase oî 33 per thousand, which
would lead to a doubling oî Sudan's popula-
tion within nineteen years. If, moreover, the
rates persisted for thirty years, the relative
populations of provinces would alter con-
siderably, as shown in Table III on page
IOB.

Upper Nile Province
Equatoria
Balìr el Ghazal
Kassala
KordofaD
Blue Nile
Khaftoum
Darlur
Nofthern Protince

r 9

! K, J. Krotki, '2r Facts aboùt the Sudane*,, First poputation Ceks,ts aÍ Sútak rg5i_r95ó, Kbartoum, r95E.
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1'ÀBLE III

Present and prospective populatiors by
T.roYin,  Fs,  in f  housands

Pral)ittce 1956
Bahr el Ghazal ggr
Equatorìa 9o.l
ppper Nile 889

?i, re86 %
9  7  5 , "28  18  5
8 8  r , 9 4 9  6 9
a .?  2 ,610  9  3

O F  T H E  S U D , \ N

moreover, that the expected increase will be
very much rnore rapid iî medical Jacilities and
the education of mothers in the rules of hygiene
ca.rl be extended to the poorer parts of the
country. In particular, this might acceleratc
the grorvth of the southern and negroid ele-
ments more rapidly than that of the Arab or
Bcja tribes, since nomads are in general less
amenable to outside inîuences than are settÌcd
peoples like thc Àzaude, among whom cliiÌd
mortality is notoriously high.l The possibility
of a population cxplosion in the south, par-
tìculzurly in Bahr el Ghazal province, is clearly
indicated in Figure 45, which shows age-sex
pyramids for the provinces and îor Sudan,
according to the rather limited age groups
employed in the recent census. The rate oI
growth of the population oî Khartoum pro-
vince is likely to reflect the general economic
state of the country, as this afiects the expan-
sion of the capital rather than the prospective
fertility of its present iDhabitants or tlìeir age-
structure.

2 , o 7 o  2 0 , 2  5 , 1 1 3
r , j t ' z  |  7 . 2  4 , 9 4 1
1 , 3 2 9  1 2  9  3 , 1 3 5

9 4 r  9 2  1 , 9 7 5
8 7 3  8 . 5  2 , 1 8 2
5o5 + 9 r ,o9r

Northern Sudar 7,4Ao r 5,5oo

Blue Ni le
Kordofan
Da.rlrr
Kassala
Northcrn
Ilbartourn

1 6  3
) 7  5

6 , )
? 7
3 5

SUDAN ro,263 ! 8 , 3 1 7

These ligures are by no neans certain, for
they pay no attcntion either to changes that
may occur due to emigration or immigration,
or to errors that may be inherent in the birth-
and dcatÌr rates employed. It may prove,

I  I I .  B.  Mcr) .  Fa[el l ,  'Dearrh of  CÌ i ldrer ì  among rhe Azarde' ,  S.h- .  é;  ] Ì . ,35 (r95a).
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THE WATERS OF THE NILE AND THEIR CONTROL

No apology is needed for the devotion of a
whole chapter to a detailed clescription oî thc
hydrology of tìre Nile. Such physical unity as
Stdan possesses it derives principally from the
lact that almost all of it lies within the Nile
Basin, while economically it seems beyond
question that the bcst prospect of increasing
the count{r's wealth lies in the Jurther ox
ploitation of the Nile rvaters (Fig.46).

T H E  S I G N I I - I C A N C D  O F  T I { D

N I L E  T O  S U D A N

Whereas in Egypt the importance oî the
Nile, in creating a large and popùlous state
out of what would else be mere desert, is im-
mediately a.pprecieted, the influeirce of thc
Blue and \!'hite Niles in Sudan is more varied.
ln the northernmost paft oî the country the
Main Nile plays the samc lole as in Egypt: the
population is entirely clustered a.long its baùks.
The chief physiographic difierence îrom Egypt
itself is that the irrigable areas of fertile soil
are very limited in cxtent, so that the number
of people that can be supported is relativeÌy
small. In central Sudan between latitudes ro'
and r7" N., wLere the sumrncr rains are suflì-
cient to support animal rearing and cultivation,
the Nile does not provide the only basis oî life.
Nevertheless, both Blue and White Niles play
signif,cant parls in thc cconomies of the arca,
in that they are drawn on immediatcly for rnen
and animals to drink; they peuetrate permeable
beds and supply underground water rvhicÌr is
tapped by wells and bores; aud they are uscd
for irrigation to supplement the rains or to
grow crops during the dry season. In thc

swamps of southem Sudan the \\rhite Nile
alternatclv repels thc irìlìabitants wher it
overflows its banks in surnmer and.rttracts
them r,vhcn the land dries up in rvintcr, and only
in the short, steep stretch between Juba and
Nimule are the distribution and activities of
the local population unrelated to the corÌrse of
the rivcr.

HydroLogical. Record,s and tlte Discouery of the
Nile's Sources

In the circumstances it is scarcely surprising
that there is a grcat rnass oî information on
Nile hydrology; in fact, the subject is one tlrat
can be approachcd witlì morc assurance than
almost any other aspect of the geography of
the country, since the Nile has been for so
mauy centuries the object oI irtensc practical
interest that the hydrological rccords surpass
those of any other major river, both in their
leng lh  . rnd ,  in  rccent  years ,  rhc i r  degreo 9 i
detail.

The earliest Nile gauge readings that we
possess date from e.n. 64r, {rorn thc nilometer
at Rocla Islancì near Cairo, and from A.D. 84o
there is a line oI records continuing with onÌy
a few interruptions untiì the pr-esent day.
These rccords are supplemented today by a
total oi more than r3o gaugcs throughout the
Nile VaJley. Taken with the rvork that has becn
done in correlating rising and falling levels
rvith the actual flows at key stations, these
enable a very full pictrue of the flood to be
presentcd at any time, incidentally making it
possible to opcrate the dams at Jebel ,Auliya,
Sennar, and Aswan to the best advantage.l

Yet while the NiÌe in Eglpt has been known

r T l , ó n r d i n . o u , è i  f  r f " r n r , l i . r r  , r - - , 1 ; r r l . i - . 1 ' . . l , r . r l . J . L c . n r l p ò r , : , r  ì r r L t i , d t i o r  n Í r h .  L A y p L i d r  t h v  i , a t  D p p d f l
n - , r . I r - " T , / r B d \ r / r , 1 , ) T 1 r . H . t . H . r . r $ i r h \ d r i , , " - , o l l a L , o ' J r o r , . O t  r ' è " A h l  l o t u , , , 4 - t t r r  a v " . r r , p . r r i , c ,  r n e r o i t o q -

Volunie L Hurst and P. Plrillips, 'C€ncral Dcscriptnri oi the basiD, ìIeteorotosy, Tolography ol rÌ)c \V. Nite Basin'.
-\rolurnc 

V. Hùst ajìd PhiÌlips,'Thc ht:.lrolog), ot Lhe Lake PtateaLL ÀrLd Brtu el Jebel,'r9j8.
Volurne VI l .  I IuNt,  R.  P.  Btack,  and Y.  11.  Simi ikx,  fhc FrLlùre Cnlser\at iorL ùf  the Ni lò ' .  rq/6.
Volume VIII. Ilursl, 'The Hydrolog) of the Sobat and $rhite NiÌc and the Topogral,h,\ ol the-BÌu. Nile dnLl ̂ tbard ,
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Frc. 46 The Nile Basin.

and studied almost throushout the whole
pedod of recorded history, the origin of its
annual flood ald the precise location of its
source or sourccs have been disentangled from
myth and superslit ion only within the last
hundred years, The source of the Blue Nile
has been generally known since Portuguese
missionaries penetrated Ethiopia in search of

Prester John in the early sixteenth century,
and its course has become known \,vith increas-
ing accuracy in recent years as yarious foreign
explorers have visited Lake Tana or travelled
along the dver valley. Lake Victoria arÌd Lake
Albert, on the other hand, were first seen and
described by Speke, Grant, and Baker in the
second half o{ the nineteenth century, though
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indeed rumours of their existencc were current
as early as Ptolemy's time.1 Bruce wisited the
source of the Little Abai, the longest tdbutary
of the Blue Nile, in r77o, but even today n'o
man is knor,vn to have followed the Blue Nile
through all its steep gorges as it descends from
the Ethiopian plateau. The Whitc Nile, on the
otherhand, is regular.ly used îor the transport of
goods and passengers, and has becn navigated
by many types of craft-except îor ceitain
rapids and falls-from Lake Victoria and so to
the Mediterranean,

The Names oJ the Nile

at the head of the Luvironza river, itself a
tributary of thc Kagcra river which drains the
Mîumbiro Highlands to the south-west of Lake
Victoria. Belorv the lake the river is known as
the Victoria Nile as it flows over thc Ripon
FaÌls (now drowned) and the Owen Iratls (rvhere
the Owen Falls Dam nol,v stands), passes
through Lake Kioga, descends through the
narrorv Murchison Falls and flows into Lake
Albert. Below Lake Albert thc Arabic name of
Bahr el Jebcl (X[ountain River) is commonly
used. This distinguishes it from the Bahr el
Arab (the Arabs' Ri.r'er), the llahr el Ghazal
(the Gazelle River), and the Bahr ez Zeraî (fhe
Girafie River), these being the three other
principal watercourses which meet at the
northern end oJ the Uppcr Nile swamps. These
Arabic terms are in general use in a ases and
technical works today, and will be employed
henceforward.

The term White Nile is most properly usecl
for the stretch of river betrveen Lake No and
Khartoum, and refcrs to the pale colour of its
waters, which are mixed with a proportion oî
decaying vegetable matter. They contrast
strikingly with the waters of the Bluc Nile,
brown and turgid with silt in the early part of
the flood and at other times clear arld dark
blue-grey îrom the clay and silt of the rivcr
bottom. The Blue Nile is knorm to the Ethio-

In Egypt the term 'Nile' sufices until in the
deÌta the river divides into the Rosetta and
Damietta branches.

T H E  R É G I N I E  O F -  T H E  N I L E

The régime of the Main Nile, as it leaves
Sudan, is distinguished by a small steady flow
all the year, coming from the \\rhite Nile, and a
briel summer flood of much greater volume
from the Blue Nile, intensified by that of the
Atbara (Fig. 47). The régimes of the Blue Nile
and Atbara are fairly simple: the former has a
small perennial flow maintained by the out-
flow oJ Lake Tana, while the latter dries up
completely for half the year. The régime of the
\\rhite Nile is more complicated, being macle
up of the summer flood of the Sobat, combin-
ing with the steady discharge of Lake No. That
clischarge in turn is the result of the flo$/ oî the
Balr el Jebel at Mongalla, the draínage of the
Nile-Congo divide, and thc very great losses
incurrcd in the Nile stvamps. Thus we are
driven ever backward to the sources of the
Nile if we are to find an explanation of its
behaviour, to an analysis of the relief, precipi-
tation, drainage, and vegetation of the several
catchment areas, together with a study of the
reaches themselves. Only thus may we come
to understand the annual rise and fall of the
Nile, the variations of its discharge, and the
various proposa-ls that have ftom time to time
been put forlvard to conserve and control the
waters of the Nile Basin.

Hydrology-the E ast AJrican Plateau

The study oî the Nile begins logicatly,
therefore, with the farthest origin of the Vic-
toria Nile on the East African plateau.'I'he 

most important hydrological feature oî
this plateau is Lake Victoria, which lies in a
dowa-warped depression between the eastern
and lvestern Rift Valleys, thus receiving drain-
age on all sidcs except the north-west. The
mean aanual rainfa.ll of the plateau varies

f

IH. II. Johnston, rr, À'tle Q est,'9q.J.N. L. Baker, A Hisraty ol Geoyabhicat Discoxery and Erploratìorí, \s3r.
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according to :rltitude ald aspect, atd or-er the
cstlìnated 3:+oJooo sq. km. of lancl .!nd water
surfacc lvjtlÌin tlie Nilc I3asin probably totals
some 4oo thousald mjll ions oI cubic rnetres
of 1l'atcr. Of this sum it bas Lecn suggested
that as much as 8sr/n is lost by evaporation and
transpiration from the trees and grasses oî the
hills and the papyrus sluamps ol thc valleys
around the lake, rvhilc ol)servatiolts have sug
gcsted that over the lake itself tlLe totals oî
p rec ip i l r t ion  lnd  ,  r . - rL rora t ion  are  approx i -
mately equal.

The outflow of the lake, thercfore, should
eqÌÌal thc inflow îrom its various tributaries,
cor-rectcd for variations in the lake's levcl.'fhese wariations reflect thc balance bctween
precipitation, evaporation, and orrtflow that
has prevailed ìn the past twclve to eighteen
months, but shorv no perioclicity that carr bc
related to the seasons. It was olce thought that
a strong correÌation could be observcd betweeu
lake ler.els and thc incidencc oI sunspots, but
furthcr observations h.LVe shown that this r,vas
probably coìnciclental.1

Alter leaving l-ake Victoria the Nile used
formerly to florl' or.er the Ripon and Ou'en

falls bcfore entering Lake Kioga at Nantasagali.
Today both the Owen and Ripon Falls have
been sùbrnerged by a darn whiclÌ at present is
bcing usecl to supply hyclro-electric powcr to
Ugancla zurd Ken5ra, 114 whjch may later bc
made part of ar comprehensivc systcm oî Niìe
con l ro ì ,  lu r r r ing  Lak-  V ic to r ia  i r r loa  rcc - rvo i r .
1'hc precise ellcct of Lake Kioga on thc riigime
of the Nile has not been cleterminecl, but in
gencral this northern part oî Uganda cnjoys a
rainfall with a double maximum tl.rat brings
distiuctly more rain in the northerr-r summer
tÌìan in thc other halî of the year. At the samc
time the north wind that blows in l)ecember
ancì January causes a high rate of evaporation.
Lakc Kioga has fcw tributaries, other than the
Victoria Nile, but prescnts a large a-rea ol water
and swamp vegetation from which losses ma1.
occur. In consequence, while the outflow îrom
Lakc Kioga, mcasured at the Murchison Falls,
is in September approximately the same as the
inflow at Namasagali, for the .whole year there
is a loss oî about roo/o.

Lake Albert receives via the Semliki river
the draina-ge of the northen MJuurbiro Moun-
tains and the Ruwenzori range, and there are
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also numcrous short tortents that flow do.wn
into the lake from the sides of the Rift Valley
in which it lies. The altitude oJ the lake, hor,v_
ever, is onl5r 6zo m. above sea-level, and flrc
r.rinfaìl upon ir, tu judgr. frum thc gaugo at
DuraDa,  ts  a  bar r  duo mm.  l ju  in . )  per  rnnum,
compared rvith a presumed evaporation oî
I , roo  mm,  14E in . r .  T l rus  muc l r  o l  t l re  ( l r t in rgc
or  r ts  .a t .hmen l  a rea  is  los t ,  and t l rc  N i ln ,  a .
measured at Paglvach alter leaving the lake,
shows only a slight incrcase over the volume
that flowed in. ì3elow Lake Albert the Nile
flows placidly to Nirnulc, flanÌ<ed by p:rpyrus
swamps and lagoons from .which thcre ls a
steady.loss, espccially jn the dryseason, througlì
transpuatlon and evaporation. At Nirnule the
nver takes a sharp tum to the left ancl quickly
drops a totaÌ of r5o m. in a distance of 16o km.
In this latter stretch of many rapids thc rivcr
$ much naffower and the surface area exposed
to evaporatìon is much reduccd. l3et,wcen
Pagwach and Mongalla severa_l torrents cnter

The Nile Saamfs-Juba to Shqm\e

chalnel suffìces to carry te river discharge,

but as it rises it overflolvs its banks, aud ex_
tensive losses frorn evaporation occur, macle
the more serious by the fact that rvhcn the
river lcvel falls the spill water is unable to
return to the river bed aud so is almost all lost.'I'he 

season of high rvater is the summer, when
a rainfall of 8ot, mm. {J2 in.) or more is er
perienced throughout southern Sudan, and it
might be expected that some of dris total would
come to slveÌl the Bahr el -|ebel, or at least to
reduce cvaporation losses. ln fact, apart from
the torrents mentioned above, this docs not
occLrr, for the following reasons_

On tle cast bank of the Bahr el Jebel there
are several torrcnts rvhich flow norfiì$,ards
from the high mouDtain masses oD the southenì
border of Sudan, On entering the clay plaiu
these continue to floiv Jor roo io r5o km., ìheir
bcds widening out into scarccly pcrce?tible
depressions. liventually their flow is reàuced
to a slìeet o{ .vvater which steadily crosses the
plaìn, until it is lost by evaporation and perco_
lation. Similarly the rain which falls on the
plain itself merely collects in depressiots and
watercolrrses, but does not drain to thc Bahr
el Jebcl because the river level is at that time
too high. The combited cfiect of river ancl rain-
fall is thus to create a vast area of strurding
watcr during the summer, interspersed with à
lew more eÌevated patches \À/here the flood
does not reach. t-his flooding, which occurs
every year, results in great losscs oî water, but
it also has _the ellcct of serving as arr escape,
and thus oî preveuting excessive quantitieJol
water from passing down the White Nile at a
time when the -Blue Nile is also in flood. Since
on" .o f  thc  a i rns  o l  i .ny  comprehan- ivc  sys l rm
of  N i le  conr ro l  mr rs t  be  to  e l im ina lc  the  r i , k  o I
flooding in the more densely inhabited areas
domstream, the beneficial as well as re harm-

Bohr e Jebel ot lvlo

F rom Lo [ . e  A lbe r t

Wh l te  N  e  o i  Mo loko l
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ful effects oî the overflow shoulcl not be for-
gotter.

Dorvnstteam oî llongaìla (Fig.49) thc l3ahr
el Jcbel is flanked b]' swamps wlrose rvidth
attains .Lbout r4 km. at Jonglei. l3eyond these
s\.!'amps tlìere is a relatively high bank rvhich
is not topped except by the very highcst
floods. The river chiìnnel can carry a clischarge
of somc 8oo cumccs (crrbic metres pcr second),
brrt above this figure thc river acts, as Nelv-
house sta"tes, as 'a natural selî-regulating
escape',r for as the level of the water rises the
excess ovcrflols into the flankilg srvamps and
has hardly any ellcct upon tlìe dischargc .rt
l3or; thus il 1917, when the l{ongalla discharge
reached z,7oo cumecs, Bor did not excecd 9oo.
At lìrst the river in this reach llorvs in a single
channel, but north of Terakeka it splits into
two distilct courses knolvn as the east and
west channels, just south of latitudc 6'N.
thcse unite. North of this point there is a
channel parallcl to the Ralr el Jcbcl il which
florvs the Aliab river, which receives a little
watcr lrom the Ironstone Platcat but princi-
pally acts as an overflon' for the Balrr el Jebel.
îhc loss oî water bet\l''een Nfongallar and Jon-
glei anounts to about rz|1, at the period oî
minimum flor,v, beiug the normal transrlission
loss to be expectcd at that latitrlde and tin.rc
of ycar. At the tirne oî the floo<l, on the other
hand,  l l r c  loss  is  f rcquent lv  rnore  t l rJn  50" , .

North of Jonglei, r,vhose irnportance in pro-
posals for the traiuing of the Nile lies in the
fact that it is one of the îerv points rvhere hard,
dry ground approaches the east balk of the
Bahr el Jebel, the enclosing ridges fade away.
The river channeì varies in size, being in pìaces
able to carry 6oo cumccs, arrd in others only
r7o, in conscquelce, losses oî wzrter take place
at all seasons, either florving over the banks or
else penctrating the rvalls oî papyrus tlìat con-
tain the stream., l'hc swamps of this rcach zre
especially extensive, and it was here that large
masses o[ flood or floating papyrus ancl other
vegetatiolì accumulated to block navtgation
during the Mahdiya. Numerous channels take
oîf watcr into the swamp Jrom the east bank
of tlìe river, being knorvn irs the Atem and
Upper Zcraf systems. 'fhe 

eastern edge of

the swamps is cluite easily distinguishable
from the air during the dry season, but during
the wct I'eather, whelÌ local rainîall is combin-
ing rvith overflowing watcr from the Nile,
floocling may extend for niles. Sincc the general
slope o{ the ground is arvay lrom thc river
banks, the flow contimres until fìnalÌy tlìe head
of pressure is tlot sufiìcicnt to {orce the water
against the dense grass oî thc plain; at this
time, moreover, transpiration and et'aporation
are cxtrernely active, arrd so a balance is
achieveit. Whcn the river level falls, very little
water drajns bach to it bccause of the height
oî the banks, arld so both thc ovcrflow and the
local rainfall are lost.

On thc west bank conditions are essentially
similar in that scrious losses occur from the
Bahr el Jebel in tlie flood season rvhich are
not compensated later. The area oî lakes and
swamps, howe\rer, is very much more extensive
because betrvccn the Rahr el Jebel and the
ironsi.one plateau lies thc 'bog', as it has been
called, which receives also the drainage from
the Srrdan sicle of thc Nile-Congo watershed.-lhe 

lronstone Plateau of wcstcrn Equatoria
and Balrr el Chazal Province (with an aroa oJ
more than 3oo,ooo squiìre kms.) is drained by
such rivers as the Yci, 'Ì-onj, 

and Jur, which are
estimatcd to collect a total run-oll oî 8 milliarcls
of water per annum, this being ahnost cntirely
concentrated in the summer rnonths, lvitl
maxirna occurring in September and October,
Oî all these tivers only onc, the Jnr, has a
definite channel that cirn be traced through
thc srvamps, and it is tlis lower reach, knorvn
as the Bahr el Ghazal, tlìat ltas given its name
to the province which it drairls.

l lte Bahr el Ckqzal,

The llahr el Ghazal channel has been gauged
whcre it er'rters Lake No, and it has been found
that on an average only o.6 milliard of rvater
is contributecl to the White Nile cluring the
whole of the year, while the remainder, approxi-
mately 9zo/o, is 1ost. Even iI the Bahr cl Ghazal
chilnrel were fed by the Jur river aÌore, there
would still be a loss of 860/o of the watcr, since
at Wau the annual total is very nearly 4.5
milliards. While the loss may be in part

r  f .  Nr . \ho l l  è  T ta ;  ì4 !  ^ [  1 ] .  I  p l? r  . \ ' r l , ,  ro  ra ,  f .  4Ò.r S€c r,. r). Hoivcìl (Ed.t The Lcirirtoriàt NiÌé pùieci ancl iis Eflecrs in rhe Sùd an', Gros. /orl,1., rt9 (r9s 3), Iìs. 3, p. 38.
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ascribed to the lack of a channel or channels
large enough to carry tlìe flood rvaters, in lact
thc diÍicrences oî rclieî in the area arc so slight
that between Meshra' er Rek and Lake No the
gradient of thc llahr el Ghazal averagcs less
tÀan one centinetre per kilometre, so that
overflowing oî the rivcr banks is inevitable.
lnclurled in the Bahr el Ghazal systen is thc
Bahr el Arab, which drains southern Kordofan
and Darfur. 

'fhis stream and the other lvater-
courses to the east of it drain areas oJ lower
rainîall than the lronstone Plateau, and their
gra"dients are so slight ald the losses {rom evap-
oration Irorr thern arc so scvcre that they con-
tributc less tiran hall ir milliard to tlLe Bahr el
Ghazal, and virtually nothing to the White
Nile.

T'lte Nile Suamt's-Skambe to Lalte No

North of Shambe the channcls lcading o1{
from the east bank oî the Bahr el Jebel diverge
apprcciably, and leave an are& of permarLently
dry ground betrveen themselves and the Bahr
eI -]ebel, These eastern streams coalesce to
lorm a single stteam known as the Bahr ez
Zetaî, and the intervening land is called Zeraî
Islirnd. Discharge into thc Bahr ez Zeraf was
originaJly from a point just north of Shambe,
and took pla-ce at all seasons unless the rivcr
level happened to be particularly low, in rvhich
casc the Zeraf discharge fcll to nil. Betlvecn
latitudes 7" 15' ^nd 7" 5o' N. the Bahr ez
Zcraf approaches within some 4 km. of thc
Bahr el Jebel. In rgro and r9r3 the Dgyptiar
Govcrnment, rvishing to reducc losses from the
Bahr el Jebcl (since the lou'er course of the
Zeraî is much less encrrmbered with swamps
than tl.re Jebel), and also to experiment $'ith
types of drcclger for use in the s$'amps, cut
two chalnels from thc Jebel to the Zeraf at
this point. The efiect has bccn to tralsfcr to
the latter water that q'ould otherwise have
florved down the former, but unfortunately it
is not knovm rvhether the total efiect has beeu
to increase the lou' stage \vatcr supply for
Egypt or not, since sufÈcient readings rvere
not takcn beÎore the experitncut to cnablc valid
deductions to bc drtrvn from them. The con-
clusion drar'"rr b-r. IJurst and Phillips is that thc
cuts had little or no cffect in increasing the
total rlischarge o[ the Bahr ez Zeraf, rvhiJe

O F  T H E  S U D A N

they can only have reduced that of the lJahr
el Jebel, on the other hand, they do seem to
Ìrave ì<ept the Bahr ez Zeraf îron îalling to
quite such low lcvcls as formerly in late Marclt
and Aptil, i.e. when the demand for irrigation
watcr is greatest.

Between Shirmbe and Lake No the Bahr el
Jcbel flows in a channel rvhich appears to be
able to carry about,z6 million crbic metres per
da],, i.e. n -ttrto.Us per annum, without sufier-
ing exceptional losses. \Vhcn thc flow is greatcr
than this there is a discharge into the very
many chztnnels on the wcst, I'hcrc thcre is a
line o[ almost continuous srvamps, the only
permanently dry ground bcing art Hillct Nucr.
These chamrels hirve been found to be a con-
tinuation of the Khor Doleib which florvs into
the Balrr el Ghazal just above I-alte No, but
the rvccd growth appcars too great for any
appleciable flo1v to take place. On the east
b.rnk thc only point to cscapc flooding is Buf-
falo Cape, and a line of levels taken across the
island Jrom hcrc shor'vs that the banks of the
Ra}rr e7, Zer'ùl .1re some z m. higher than those
of thc Jcbcl, thus accounting for the Jormer's
lacl< of fringing sr'vamps.

From Lakc No the White Nile flows eastward
in a quite clearly marked channel limitecl both
to the north and south by rising ground. On
the right bnnk there are sevelal tributaries of
rvhiclr only thc Zcraî makes any sigrilìcant
contribution. On the left bank, rvhcrc the
s\r!.amps arc somcrvhat broacler, there are
flunerous channels, including the Khor Lolle,
which may perhaps gct some oJ its lvater from
the clay lands to the north, but which certainly
hclps to account for losses from the \VÌrite
Nile in this reach.

Lake No to Sobat Moutk

By the time Lake No has been reached losses
from slvamps, discharge channels, and over-
florving have been so great that the régime of
the Bahr el Jebel is reduced to almost complete
unifornity throrrghout thc I'ear, both April
and September having dischargcs of approxi-
mately 4o million cubic mctres per day. Thc
llalr ez Zeraî, rvith figures oI rr and 14 respec-
tively, does little to alter the general pattem.
This being tlre case, it might be expccted that
the \yater level in this stretch would remain
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almost constant throughout the year, and that
losses would vary according to the temperature
and humidity of the air. In fact, the entry of
the Sobat river from the east, bringing a sum-
mer flood from the rainfall of the Ethiopian
plateau, has thc effect of raising levels in the
Bahr el Jebel at least as far back as Buffalo
Cape, and on the Bahr ez Zetaf to Fangak,
Despite the higher humidity, thercfore, losses
in the flood season are slightly greater than at
other times of the year, as is reflccted by the
discharges at Malakal below the junction of
the \\rhite Nile and Sobat.
'I'he 

Riaer Sobat

The River Sobat itself rcsults from the con-
junction of tryo tributaries, the Baro and the
Pibor. The former drains an area of some
4l,ooo sq. km, on the rvestcm side of the
Ethiopian plateau, whcrc the rainfall is thought
to attain as much as z,ooo kl.r. (8o in.) per
anrìum, concentrated in a rainy season oJ five
to six months. The latter has one tributary,
the Gila from the Ethiopian mountains, but
principally collects the drainage of the wast
clay plains (rro,ooo sq. km.), which stretch
southwards to the Kenya border. The Baro
rescmbles the lSahr el Jebel in that it brings
dorvn to the plains from a mountainous area
a quantity of water too great to be carried
away by its normal channcl. The result is that
extensive spilling takes place that is by no
means compensated by the flow back to the
river after the flood has passed. Thc chief losses
take place northwards to the Machar marshes
(rvhich are also fed by several other stteams
from Ethiopia), and the total efiect is to reduce
the mean anrual discharge of the Baro to
about 9 milliards, or abolt z5o/n less than the
total at Ga$bela. The railfall oJ the Pibor's
catchment area is rnuch less than that of the
Baro probably not more than 8oo mm.-and
so despite its greater extent a higher run-off is
not to be expected; in fact, because of the
extreme flatness of the region losses are high
and the Pibor contributes somc a milliards
only of water per annum. Because of the slow-
ness ol run-off the maximum discharge cotnes
in November ald Dccember, when the lJaro
has begun to subside, and this enhances the
Pibor's value.

Downstream of the Baro-Pibor junction the
Sobat flows north-westwards to meet the \\thite
Nile. A few water-coursesr none of them peren,
nial, flow into the Sobat from either side in
this reach, and it seems likely that at certain
times they carry some water away from the
river. îhat there is no great overflorving, how-
ever, is evident from the fact that losses from
Sobat head to mouth amount to some 4.r1o/o
per annum onÌy, for the cxcess oî this figure
ov , . r  thc  J^  los t  Ly  the  B lue  N i lc  inacompl r .
able distance may readily be explained by
the presence of the swamps in the loops of the
Sobat's nealders. The mean annual discharge
of the Sobat amounts to about 13 milliards,
out of a total for the White Nile at Malakal of
z7j milliards, rvhich is to say that the Sobat
rvith its small catchment area yielcls vcry nearly
as much water in a year ars the whole of the
I3a"hr el Jebel and Bahr eì Ghazal drainage
systems, On the othcr hand, it should be rccog-
nizcd that much of the Sobat water comes
when the Blue Nilc is still in flood, so that the
more evenly distributed Whjte Nile rvaters are
of verymuch more value for irrigation (Fig. 218).

The Wh.ite Nile

tset$ieen the Sobat mouth and the Mogren
(tl.re gauge on the White Nile at its junction
with the Blue Nile), the White Nile florvs in a
broad bed with an extremely gentle slope. At
the southern end the river is 3oo 4oo m. wide,
being generally flanked by swamps as far
downstream as Kosti, r,vhile nearer Khartoum
the width of the rivcr, before the building of
the Jebel Auliya Dam, was as much as r km.
Including bends the length of this stretch is
84o km., but the difference in level oî the water
surface between the two ends is only rz.| m.
\ \hen the  B lue  N i le  i s  nor  in  f lood ,  o r  cpprox i -
mately rà centimetres per kilometre. When the
Blue Nile flood is at its height, moreover, the
difierence may drop to B m. The ouly tribu-
taries of the White Nile in this stretch are a
few streams near the southern end, including
the Khor Adar which drains the Machar
marshes. l-heir total contribution is not kuown,
but they do havc the effect that betweer.r Mala-
kal and Rcr.Lk the reduction of thc Nile flow
throughout the year is negligible, being less
than .|ll. The explanation seems to be that
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when the river level is high, during the later
summer, eyaporation and flow into the fring-
irlg marshes is compensated by the water-
courses and local rain{all, whereas when the
river falls flow-back from the swamps com-
pgnsates for the reduced transmission losses.

If we now consider the rógime of the White
Nile independent of the efiects of the Jebet
Auliya Dam, we shall see that leveÌs in the
lower portion are to be explained, not only by
variations in the supply of water at Malakal
but also by the ponding-back effect of the BÌue
Nile. Since the mean variation in level of the
Blue Nile at Ilhartoum is some 5 m., it can be
seen that when the flood is at its highest it
will afiect \\rhite Nile levels for a loug way up-
stream. In fact, at the top of the flood the
surface of the \\rhite Nile closely approaches a
horizontal line îor the last 2oo km., and river
levels are afiected a.s far back as Jebelein, 4oo
km. from the Mogren. The 

'Jebeì 
Auliya Dam,

which is filled between July and October,
impounds the water poncled back by the Blue
Nile, togetherwith a portion oî the flow of the
White Nile, and attains at its maximum a head
of about 6.5 m. Between February and May
the stored water is released, being slightly less
than 3 milliards.

Tke Bl,ue Nile and. its Tributalies

The hydrology of the Blue Nile and its tribu-
taries (Fig. 46) is less well recorded than that
of the White Nile. The highest gauge from rrhich
readings are regularly obtained is at Er Rose-
ires, within the borders of Sudan, while for Lake
Tana all that have been recorded are a few
levels and discharges over a short period of
years. The lack of information from Ethiopia
is regrettable, for virtually all the water carried
by the Blue Nile and its tributaries, the Rahad
and the Dinder, comes {rom the summer rail-
fall of the Ethiopian plateau, very little being
contdbuted by the rains of Sudan itselJ.

The latter two rivers may quickly be dealt
with, since they drain relatively small areas
beneath the main escarpment. In winter they
cease to flow, and dry Ìrp to a line of pools
strung out along their sandy beds, but in
summer they rise rapidly, and in September
the larger of the tlvo, the Dinder, actually
produces allnost as much water as the White

Nile (including the Sobat), while the Rahad
produces about one-third as much. Within
Sudan their meandering beds are deeply in-
cisecl iato the clay plain, whose impermeability
is such that at most levels losses from percola-
tion are negligibìe. Only when their floods are
at their highest is there a tendency for losses
to occur from overflowing into flanking de-
pressions or À/zozs. Local rainfall usually occurs
at the season \Mhen the flood is at its highest,
and so there has been little development of
strean.rs draining into the two rivers; such
ìlrater may stand in pools for a titne ultil it
dries up.

-fhe 
summer flood of the l3lue Nile is similar

ir the rapidity ol its rise and fa1l, but it difiers
in that tlìere is no season when the flow is
reduced to nil. This is partly because the river
has a much larger catchment area, with num-
crous tributaries from the heart of the Ethio-
pian plateau that are fed by springs and main-
tain some flow thtoughout thc year, and is also
due to Lakc Tana which acts as a regulator
and rcservoir îor the Blue Nile. Lake Tana has
an area of mote than 3,ooo sq. km., and lies
at arr altitude of some r,600 m. above sea-level.
It is fed by numerous tributaries, of rvhich the
Little Abai is commonly regarded as the ulti-
mate source of the Blue Nile. The mean con-
tribution of the lake to the total discharge of
the Blue Nile is some 7o/o (3.8 milliards per
annum out of a total of 5r.o), being least just
before the rains begin and greatest in the late
summerr when the lake's level n.ray rise by r!
m. Observations made in rgzr gave a mean
discharge of 33r.2 cu. m. per second in Septem-
ber-October, but only 5.2 in June.

In its descent from Lake Tana to Er Roseires
the Blue Nile passes over many rapids and at
least one notable rvaterfall, fis Isat, with a drop
of 50 m. It receives numerous ttibutaries, es-
pecially from the left bank, the outer side of the
great curve that it makes as it passes through
Ethiopia. Virtually nothing is knorrr of the
hydrology oî these tributaries, which together
contribute 85o/u of the Blue Nile's discharge,
but it seems reasonable to assume that while
normal losses occur îrom cr.aporation from
water surfaces there is no loss by ovcrflorving
rnto swamps until the rir.er reaches the clay
plain and starts to meander.
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Betq'een Er Roseires and Khartoum the Blue
Nile is deeply incised into the clay plain, its
courses consisting of a succession of meanders.
Within the loops of the meanders arc depres-
sions rvhich lì11 at thc time oî high flood, and
may remain full oJ l'atcr for many months
afterwards. None of these deprcssions, holvcver,
takes any considerable proportion of the vast
flood rumring, ancl losses from overflorving are
se\Ìerely limited by the fact that thc flood plain
of the river is conlìned on cithel side by dis-
tinct banks rising scvcraÌ metrcs above the
level of the highest flood. These banks are
severely eroded by the action of the torrential
rains of sumner, especially where they zue
over-grazed Lry anin-rals coming down to the
dver to drinh, but thcy are not dissected
by manv streams bccause, as rvas noted iu
d is ,  u - . ; r .  thc  I (ahr r l  rn , l  L l in , lo r  r i r  - r . - ,
therc is virtually no ntn-ofi from the clay
plains.

The greatest discharge of the Rlne Nile is
oD an average about lifty times its lorvest
fìgure: this is reflected not only in thc level
of the river but irlso in the speed of the current
and in the quantity of silt carried in suspen-
sion.l lvhcn lorv the rivcr florrs sluggishly and
is quite clear, but in September it mshes dorvn
bearing tree trunks, dead animals, and all
kinds oJ debris, and the silt content at Khar-
toum may reach more than 3,6oo parts per
million. At the Mogren a clear distinction is to
be seen betrveen its dark turbulent rvaters and
the pale grecn florv oJ the White Nile.

Along this stretch of the Blue Nile above
Khartoum an appreciable quantity of rvater is
extracted for the irrigation of the clay plain,
both by pumping and by glavity canal from
the Sennar Dam; lesser (and viltually neg-
iigible) quantities arc also removcd bJ. sa?la
(rvater-rvheel) to irrigate silt terraces. The area
of clays that might be irrigated is considerably
more than that at present commanded, limita-
tions having been imposed by the Nile Waters
Agreement (see bclov', p. rzr) more than by the
lack of land, u'ater, or capital. The Scnnar Darn
has remarkably littlc efiect Ìrpon the rógirne of
thc Blue Nile, for its capacity rvhcn 1ìllet1 is
equal to a sìn51le dzrv's flo.w of thc river wheu at
high flood. ùIost of its contents are used to
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irrigate the Gezira Schemc and arc not sent
down the river at all.

Tke Main Nilc

Between I{hartoum ancl Aswan the Xtain
Nilc has in most reaches a bed well able to
transport almost any amount of .water that it
is likely to bc required to carry. Only in two
reaches cloes overflorving occur to any coD-
siderable extent, these lteing the Shcndi reach
betrveen Sabaloka and Atbara, and the Mcrorve-
Dongola reach from l(arima to Ketma. In
each of these reaches there is a number of clay-
lined ba.sins flanking the river, representing
formcr sections of the river bed which are norv
{<radually silting up when the Njle overflows
into them. HyclrologicaLlly these b.ìsins are not
I'er1' signiflcant, in thzrt much of the watcr that
florvs into them is returned to the rivcr when its
level îalls. In 1946, the year of an exceptionally
Ligh Nile flood, the r.vholc of the Shcndi reach
served involuntarily as a flood escape for the
belclìt of dwellers farthcr dorvnstream, the
railway, towns, villages, and fìelds all su1ìering
severe damage. The great Kerma ltasin op-
posite Dongola rvas siurilally llooded to an un-
precedented cxtent, but the effects here wcre
benef,cial to grazing rather than harmful to
buildings and cultivations.

In a1l this stretch of nearly z,ooo km. thc
only reliable tributary of the Nile is the Atbara,
rvhosc régime is very similar to those of the
Rahad and Dinder rivers. The Atbara's grcatest
contribution is in August, u'hen its flow attains
one-third of that of the Blue Nilc at I(hartorrm,
but it soon dies away and in the whole year
supplies only one-quarter ars much as the latter
(Fig. 46). There are also certain streams, usua_lly
dry, which enter the X{ain Nile, such as the
Khor Abu I)óm at Merowe.'fhcse carry oc-
casional spates, but coming as they do in the
ra ìny  season w l ren  l i re  f food i .  a r  i t s  l r igh .s t ,
they are of no pra-ctical value: in fact, no
attempt is made to gauge their extent.

The losses experienced as the Main Nile
florvs through this northern reach are occa-
sioned principally by evaporation from its
surfzrce; there is, of course, percolation into
the alluvial silts, sands, and gravels by thc
river, a-nd into permeable beds of the Nubian
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Series through which the river flows, but sincc
thesc are tapped by levy u'ells it seems likely
that losses from this cause arc negligible.
Tafting into account the surface area of the
river and the time taken for thc stream to
travcl from thc Mogren to the northern lrontier,
calculations slÌow that there is a mean trans-
mission loss of 2.o pir.rts per roo,ooo per kilo-
metre, apprecitbly less than that on the White
Nile below Nlalal<al (7.4) or on the lllue Nile
l ,e l , , r ' r ' nn  E. r  Ro.c i rc .  an t l  Khr r toum rZ .7) .  t l ìe
total abstracted b1' pumps and watet wheels
is a verJ/ small proportion of the v'holc, that
taken by pumps during the Timely Season
(January July, rvben thc need in Egypi is
gleatest), being compensated by releases Ìrom
thc Sennar Dam.

1'he Nile in Egyft

Oncc it reachcs Egypt the Nile no longer
corcerns SrÌdan, except tbat the lìlling oI the
Aslvan Dirm makes ravigation lathcr casier
between \Vacli Halfa and Shcllal. A brief
account oI this lower part of the vallcy nust,
neverthclcss, be givcn, for it is clearly of irn-
portance ìn dctermining the nature of the
present alld proposed control worl<s which
will be discussed belorv. I3ctu'een \Vadi Halfa
and the First C.Ltaract no\y drorvled by the
Asrvan Dam except just be{ore the flood stafts
-thc Nile is conJined by hills oî the Nubian
sandstone. These stand several hundrecl metres
above the highcst level of the river, and have
been clissected to produce a very rugged topo-
graphy. Dven before the Aswan Dam was built
there lvas only a very narrorv strip of cultivat-
able land ol cither side of the river. North ol
Asrvan the valley of the NJle lies betrveen high
sandstone cliffs which gradually opcn out and
become less eler.ated until below Cairo they
disappear. The width of the river bcd remains
more or less constant, while that oÍ the alluvial
terraces bcside it gradually increases from 5
kilometres just below the dam to ro near Luxor
and 15 throughout Nliddle Dgypt

Iìormcrly this flood-plain was inundated
orce a ye.Lr $rheD the flood camc dorvn, md
was sowrì with crops as thc rvaterle_vel fell.
This systenr was then converted ilto 'basin

:irrigation', whereby the arca to be flooded rvas
subdividecl by longitudiral and trans\rerse

banks, so that rvatcr could be permitted to
stand in each division or basin Jor a limited
period, then be let through to another, and
lìnally returned to the river after the flood
had passed. Morc recently basin irrigation has
been generally supplantcd by perennial irriga-
tion, which depeuds on the cxistence of a
regular supply oî u'atcr in the Nile, either
drawn up by pumps or held up by banages
and lcd by canals to the fields. llhis makcs it
possible to grow two and evcn three crops per
lrear on one piece of ground, and has bcen made
necessary by the growth of the Egyptian popu-
ì ,L l io t r .  Tn  Uppcr  Eg) 'p t  thc rc  s l i l l  r cmain :ome
areas o1 basin irrigation, rvhose conversion to
perennial usc will require not only capital
expcnditure but also the assurance of a gr-cater
supply oî watcr for the country as a whole.

North of Cairo lies thc Nile delta, also known
as Lorver lìgypt. The branchcs of the Nile flow
hcrc in sìight natural levees, and pcrcnnial
irrigation has been instituted throughout the
southern or highcr part of the delta. Farther
north thc level of the land is often belorv that
of the Mediterraaean, and there are many salt
lagoons and ill-drained areas rvhich have yet
to be reclaimed and brought into cultivation.

Io summarize the above we may say that
there are in Egypt today o.7 rnrllìon .feddans oI
basins (r feddan: r.o38 acres), 5.45 mill ion
fedtlans oî percnniaÌly irrigated lands, and z
rnlllioln feddans of lakcs in the delta, oî rvhich
perlraps one half could be reclaimcd. If, more-
over, it rvere possible to increase the economic
lift for pump irrìgation to a maximum of ro
mctrcs, there would be a Jurtlìer o.z million
;feclclans t\ong the valley and beside the delta
that miglrt be brought into cultivation.

T H E  T R A I N I N G  O F  ' I H E  N I L E

Unfortunately the normal Nile flow is not
sufficient at all seasons to irrigate even the
present cultivated area, while iî further lands
were reclaimed the deliciency would be in-
creased, on the other hand, there is a period
during the flooc1 rvhen water comes down far
in excess of any use that can be nade of it.
Taking tLe year as a whole, there is usually
enough rvater to meet all needs, ancl the fìrst
problen confrolting engineers, therefore, is
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horv to increase the rvinter and early summcr
supply, a subsicliary need being to provide
protection from flooding il case the rivcr
should rise again as high as it did in 1878.

Eústing Nile Control, Woths outside Egypt

The control lvorks at present in operation
are shown in Fig. 46; they are widely distri-
buted, and cannot yet be said to constitute a
unified systcm, Thc Owen Falls Dam in
Ugancìa, rvhich was cornpleted in 1953, was
constructcd with the dual purpose of generat-
ing livcù'o-electric porver and of controlling the
outflorv of Lake Victoria. The top of the dam
has been buil1 to a ler.el of r,r:6 m. abovc sea-
level, and it rvilI thus be able eventually to raisc
the level in Lake Victoria by as much as 3 m.
At prcscnt the clam is used to generate elec-
tricity only, and has alrcady a-ttainc<1 9o,ooo oI
its dcsigncd capacity o[ r5o,ooo horse-power.
Plals are already on foot to build a sccond dam
just bclow Or,ven Falls to generate fiuthcr
porver. 'l'his 

will ha..'e no effcct on proposals of
Nile Control: the nse of Lake Victoria as a long-
term storage teservoir to improve water
supplics in Egypt and Sudan can begin only
uhen some means has bcen found oî avoiding
transmission losses throtgh the slvamps of the
Bahr el Jebel. In the meantime the lake's
level should be raisecl, if possible, so that rvhcn
recluited a considcrable volume of stored rvater
may be available in case of bad years.

In Sudan thcrc arc dams on the White Nile
at Jcbel Auliya and on the Blue Nile at Sennar.
The former was completed in 1935, and is
designed and operated alnost entirely for the
beneflt of Eg5pt. When the Blue Nile is in
flood, levels in the White Nile are also high.
The Jebel Auliya dam is closed betn-een July
and October, and holds up approximately 3
milliards of rvater rvhich are released between
February and l{ay. The cf{ect of the dam is
appreciable for about 3oo km. upstream, and
by delaying the iall of the river has disturbed
the economies of the riverain tribes to the
south, as describecl in Chapter XII; on thc
other hand, thc high levels uraintained through-
oùt the winter cotton-growing scason ccrtainly
make los-liît saqía and pump irrigation easier
(see Chapter XIII). Despite the great evapora-

tion losses inevitable from a lorrg shallow dam
and the transmission losses which occur be,
tween the two dams, Jebel Auliya contributes
approximately z'5 milliard of water at Aswan,
coming at the period of greatest need. There is a
lock in the dam to permit navigation on the
Khartoum. I{osti-Juba route (Iirontispiece).

The Sennar Dzlm on the BIue Nile was first
suggested in r9o4,r ancl definite proposals were
put forward soon after, Lrut through the inter-
ruption of the First World \Var it rvas not
completed until 1925. lt is operated entirely
for the benefit oJ Sudan, serwing both as a
reservoir ald as a barrage to raise the lcvel of
thc ryater suffìciently to florv into the Main
Gravity Canal of the Gezira Scheme. 'l-hc 

dam
is 17 m. high, ancl rvhen 1ìlled contains o'9
million cubic mctres ol watcr. Because the lJlue
Nile has a fairly steep profile, and is sharply
jncisecl into thc plail, lhc area of cultivated
Ìand tlìat sufiers prolongecl flooding ìs very
much less thau that inundated above the Jebel
Auliya Dam. No lock r,vas built in the dam,
since between Sennar ancl Khartoum regular
navigation is too difÈcult îor rivcr steamers.

The Nile lVaters Ageement

The use ol thc rvater stored in the Sennar
Dam rvas until the end at 1959 regulated by the
Auglo-Egyptian Nile Waters Agreement, nego-
tiated between Great Britain and Egypt in
1929. With the coming of Sudanese indepen-
dence this agreement needed to be replaced by
another more acccptable to Sudan, and this
occurred in November 1959, whel] a new agree
ment was signed bctwecn the Egyptian ancl
Sudanese gor.ernments. In its thirty-odd years
oJ li{e, hoyrver, the agrccn.rcnt was the basis of
almost all irrigation der.elopments in Sudan,
and so it is still appropriate to outline its pro-
visions. The agreement was made to regulate
the use of the Sennar Dam, which had just been
brought into operation as the first attempt,
apart from ft'e Zeidab scherne (see Chapter X)
and certain experimental pumping schemes, to
practise really largc-scale irrigation in Sudan.
Hitherto the only irrigation in the country,
apart from some 4o,ooo fedd&ns comma.Dded by
pumps, had been carried on by the use oÎ ox-
drawn water-rvheels or hand-operaterl levers

I SIl \Ii]ìlaru Gartti[, Rr?all all lhe Búsín al tlle U??e1 Nùc, Caìro, r9.r.{,
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(skadùJ), whrch watered very narrow strips of
land beside the Main Nile, and to a lesser extent
beside the tslue ancl \Vliite Niles not far from
Khartoum. This had needed ìittle water, and
so the Egyptians were naturally alarmed at the
grospect that much larger quantitics might
cventually be extrircted from thc Nile, before
it reached Egypt, to rvatcr Sudan's extensive
plains.

It \yas, thercfore, agreed that during the'limel1. 
Season, i.e. the scason of water short-

age il late wintcr and early summer rvhen any
increase in the supply of rvater would be most
welcone, virtually the rvhole natural flow oJ
the Nile should be rcgarded as belonging to
ìig5rpt. During the Untimely or floocl season,
on the other hancl, the Sudancsc miglrt rnake
free use oI the rvater, including filling the Sen-
nar Dam, since at this period thcre rvas always
nroro \vater than the ÌÌgyptians could use or
store. Il operation this rvorked out as follows:
between r-5th July nnd 3rst Deccmber the
Semralr Dam rvirs lìlled, and rvater was drawn
from it and the Bhre, \Vhite, and Main Niles
without restriction, except that at all times of
the year the discharge ilto the Gczira Main
Canal rvas limited to 168 cu. m. per second.
lJetween rst and r8th January lesser quantities
miglrt be taken into the Gezira Canal from the
rivcr'5 qe-, 6r,1 uny watcr used abovc the stipu-
lated rnaxima at that period, plus all water used
subsequentlf in the Gezira Scheme, had to bc
recordcd, addecl together, and debited to the
Sennar Watcr Account. The account's credit
cousistcd of the total capacity of the Sennar
Dan.r on rst January, reduced by evaporation
losses, and periodic releases Í'ere made to com-
pcnsate for rvater rcmoved b1r pumps else-
where in Sudan. By rst June the winter crops
hr ' l  1 , . "n  har re r lcd  and any  La lanre  remr i r r .
ing in the Sennar f)am lvas released.

Until shortly aîter the end of the recent \rrar
the agreement operated r.ery satisfactorily,
and providcd Jor all the demands made for
water blr the Sudanese, while satislying the
Eglptians that they had nothing to fcar, and
incicleutally allowing them to increase their
own consumption of tvater stcadily fro)-ù 40
rnilliirrds oI cubic mctres in r9z9 to 4,S milliards
in 1955. i{ore recently cotton growing and
other fotms of purnped irrigation have provecì

so profitable in Sudan that about l,5oo
private pumping schemes have been established
in the countr5., and the margin ol water to be
released at the end of the irrigation season has
been more than exhausted; in fact, many
schemes now in opcration could not have been
licenscd had not the Egyptians 'advanced' a
total of 4oo million cubic metres against the
eventual construction of the Er Roseircs Dam.
The new agreement which allorvs to the Su-
danese a total of 18| milliards, will make it
possible to convert existing restricted licenccs
to perennial irrigation, ancl .L cousiderable ex-
tension of irrigation is to be expected, ovcr and
above the ncw Manaqil scheme. An important
feature of the nerv watcr situation in Sudan
will be that projects for supplying clrinking
\yater to non-rivcrain alrcas stch as the ccntral
Cezira or towns likc Manaqil or evcn lll Obeid
may now be re-cxamincd.

Nil,e Control in Egfyt

I)uring the next few ycars, thcrefore, the
Sudanese will be able, providing they can flnd
the necessary capitaÌ, to sct about a striking
revoÌution iu thcir rrse of rvater. For the Egypt-
ians at the szune time, the urgency to find rvays
of increasing the s[pplv o{ rvater rvill be the
greater. The methods they mean to adopt rvill
have a considerable impact on Sr.ldan, bul be-
fore considering this topic it rvill be appropriate
to summarize briefly the existinÉí arrangements
for controlling and usiug the Nile in ìlgypt.

I  t ìe  cont ro j  o t  re  l \ la in  N i l "  in  Egfp t  ,on_
sists of three distirct opcrations; at Aswan
there is a dam to hold up a portion of the
sumrner's flood, so that it is not all lost to the
Mediterranean but mav be usecl *'hen the
natrrral flow is dcficient, at scveral points
belorv Asq'an there are barrages rvhich raise
the level of the rvater sufÍìciently to command
the permanent irrigation canals; and at the
mouths of tlìe river there \\'ere, ultil recendy,
two earth banks constructed each year to keep
the sea from entering the river bed r,vhen the
flow is negligible. -l'he 

bank on the Rosetta
branch was in r95r replarced Lry the Erlfina
barrage, constructed oî stone.T he Aslvan Dam was first built in rgoz and
has subsequently twice been heiglrtened (r9rz
and 1934), so that it norv has a capacity of 5.3
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milljards, the greatcst head of water being z3
m.r liiÌling thc dam usÌlally begins in October,
$'hen the flood is starting to subsidc and its
silt content is ltl!v, and thc process is completed
by the end oI January. 

'fhc 
poncling back of

the river is noticeable nearly as far upstream
as \\racli Flalf:r", 35o km. awav aDd within
the borders of Sudan. While the dam has
drorvned the lands of the Egyptian Nul)ians
rvhosc honres rvere along this reach, its effect
on Sudal has becn largely beneficiaJ, in that
it assists navigation betrveen Shellal and
\\-adi Halia. though seriou. incunvcnien,^e is
caused at times rvhen the dam level is allowed
to {all suddenly.

The contents of thc Asrvan Dam are relcased
in the early part of the summer to supplement
the Nile's natural flotv. For the purpose these
\\ ater plus the contents of the Jcbel Auliya
Dam are as yet suffìcient, providecl that the
natnral florv itsclf is not far below the normal.
A danger exists, ho\yever, that a succession of
years such as r9r2 r4 may occur, when the
summer floods were insulîcient to fìll the
teservoirs conìpletely and the winter flow
(tlrrough an unhappy coincidence of lJlue and
White Niles both being belorv thc rnean) rvas
also exccptionaily lorv. In consequencc, there
was a \/ery seriolts ovcrall deficicncy which lcd
to a drastic curtailment of the croppcd area
ard to widcspread h:udship and famine. No.w,
forty years latcr, the population of EgVpt is
very much greater, and the consequence of
such a deficiency could be disastrous.

The second ever-present danger, that oî
flooding cultivated or inhabited areas when
the summer floocl much excceds the normal,
is likcwise increasingly scrious as thc density
of population in Egypt rises, and as more and
morc settlernent tal<es place on the lo.w-lying
areas besidc the rivcr rather than up on the
tringes o{ the dcsert. In 19:+6 it rvas the Shendi
reach in Sudan that bore thc worst of the
exceptionally high river leveÌs, and Egypt suf-
lcred .umpa rat ivc lv l i t f le. On :t luture occesion,
holvever, the Shendi area., now much more
developed, miglrt have banks high enough to
protect it, and the blorv would lall elsewhere.

For these t$'o reasons then, i.e. both the
lack of rvater in some years and the excess of

it in others, there is an undoubted need for a
more comprehensive svstcm of Nile control if
mereÌy prcsent uses are to bc pursued without
risk. On the technical side investigations into
the possibility oJ obtaining conplete control
of the Nile have bccn in progress fol over sixty
years, a lcading part having been playcd by
the Physical l)epartment of thc Egyptian
Ministry oî Prrblic Works. The lìrst means
adopted to increase the Timely flow of the Nile
wastobuild adam in rgoz at the First Cataract,
Aswan. This held up a portion oî the summcr
flood, cate being taken cach summer to delay
filling of the dam until most oî the silt carried
in the carly flood had passed through. As the
land uncler pcrelnial irrigatiou increased, the
dam rvas trvice raisecl, until in rg3,t it attained
its present height of 33 m. (rzr m. above sea-
level) and a capacity of mole than 5 milliarcls.

Tke Neecl for Fwrther Nile Control

Until rccently it was thought that this was
as far as storage at Aswan could go, partly
because the dam's forurdations could not bear
any further heightcning, and partly becausc
higher lvatcr-levels would lead to sevcrc flood-
ing oî inhabitcd lands in Sudan; a greatcr
surface arca, moreover, would lead to greater
losses from evaporatjon. It tvas also feared tlìat
i[ the dam r,vere to bc closed earlier in the flood,
much silt would be deposited and the dam's
capacity would be graclually reduced. Atten-
tion was thercjore turned to other means of
wàter conservation and control, and a series
of proposals was put forward involving the
regulation of Lakes Albert and Victoria in East
Africa, Lake Tana in Ethiopia, and the Bahr
el Jcbel swamps in Sudan. More recently
still there has been a revcrsion in Egypt to the
idea of ùIain Nile storage. Indeed at the time oI
writing'?plans are well advanced to build amrLch
higher dam ne.r.r Aswan, sufhcicnt to contain
the u'hole oî the Jrighest Nile flooc1s, to provide
flood protection for lìgypt, a.n.1 even to store
water from year to year to elirninatc thc danger
of Ìow 1'ea[s coming together.

t. The J ongl,ei Scheme

Temporarily, thereîorc, the idea of storage in
the great lakes oî East Aîrica has been set aside,

L lji)rst, A Short Accot!.,rt ol the Nile BdsitL,Cabo, r94,t. , 196.J.
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to be looked at again when the full benefit has
been reaped fuom the High Dam at Aswan.
Neverthelcss the former proposals are still im-
portant,because having been pùblished in some
detail by the Egyptian Government jn Volume
YII oî The Nile l3asin, they becamc thc basis of
tlte work oJ the Sudan Government's Jonglei
Investigation Team, rvhich has thrown a grcat
deal of light on the physìcal and lnman geo-
graphy of the swamps of southern Sudan. Even
if these proposals are temporarily set aside in
favour o{ the High Dam project, they must re-
main a part of the ultimate regulation of the
whole Nile system.r

The basis oî thc proposals rvas a considera-
tion of the maximum potential demand for
water in Egvpt and Sudan in the foreseeable
îuture. It l['as asstmed that none of the other
countries of the Nile Basin was going to want
ary cotsiderable quantity oî rvater for irriga-
tion, though they n.right be jnterested in other
subjects such as the navigability of rivers or
the dcvclopment of porver. The nonnal Timely
florv of the Nile and thc cortribution that could
be macle to it frora existing resen'oirs being
knowl, the amount of I'ater that worrld have
to be provided eaclì year from additional
sources \,vas calculated, it bcing assumed at the
time that there were no further sites suitable
for storage on the Main Nilc.

For the purpose of calculation, Hurst
assumed that Egypt's demand for Timely
s'ater would ùltinately rise from rZ 5 Lo 28.o
milliards, ald that of Sudan from z.ct to 2.8.
In this he clearly underestimated Sudan's
ifrigation potential. Hc then drew attentioù
to the risk that if the Timely supply fell beìow
ils mean vaJue for n number oÍ years in su.cps-
sion, a considerable cumulativc defìcit might
be built up which could only be met {rom a
resen'oir witlì an exceptionally large capacity.
After an investigation of the likely variation
o{ climatological data over a long period, he
cmc to  t l re  conr - j1 . i6n  t l r . r t  t l re 'Century ' ,  i .e .
over-year, storage required would have to be
at least r25 miliiards.

Clearly if the Nile were to be succcssfully
controlled, and if thc cxtension of irrigation in

Egypt and Sudan were to proceed in safety,
it would be necessarlr not ulerely to accumu-
late such surpluses in the Nile's Timely flow as
might occur, but also to take steps to elimilate
somc of the present losses occurrilg cvery yea-r.
The decision was then required whether to
begin to increase the supply of water available
by conserving more oJ tlìe Blue Nile flood, of
rvhich on aù average morc thau 3o miÌliards
per annum are now lost to the Medite[anean,
or whether fìrst to obviate in some way the
great losses oÎ White Nile water-over rz
rnilliards per annum. Thcsc losses occur in the
swamps between Mongalla and Xfalakal as
soon as the river rises much above its minimum
level.

Thc diffrculties involved in the Jormer solu
tion rvere not merely the risk of silting up
rcservoirs and the certainty oî serious losses
from evaporation, but also the absence of a
suitable dam site on the Main Nile where a
sumcient quantity of I'ater could be held up
without undue losses ard without flooding
large areas of cultivated lancl. This appcared
to rule out the use oI Rlue Nile water for the
main reservoir, sincc there tvere no major dam
sites possible between Khartoum and Er
Roseircs, andthcrc rverc obvious politicaÌ objec-
tions to establishing the dam in the little-known
and scarccly administcrcd country of lorvland
Ethiopia. Once the decision'was rnade, tlìere-
{ore, to increase thc llow of the Nile by con-
serving White Nile rvater, it was clear that the
long-term reservoir worÌld have to bc outside
Sudan.2

'lhis suggcsted either Lake Albert or Lake
Victoria, of which the former has the advan-
tage of steep, virtually uninhabitcd sides and
suitable sites for dam building either just
bclorv its mouth or, better still, at Nimule. At
first, therefore, Hurst favoured Lake Albert,
but subsequently Lake Victoria has been pre-
ferred becauseoî its greatcr arca, for this mcans
that any given increase in depth would pro-
duce a much largcr volume of stored water.
Its higher rainîall is approximately sufÈcient
to eliminate losses by evaporation, but the
chief reason is that it is situated in the middle
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of a populous part of East Africa rvhcre there is
a dcmand to be met for hycì.ro electric power
in large quantities. The schemc as outiined in
thc Jonglei Final Report, somervhat modifying
that originalll. propounded in The Nile Basin.
may norv be briefly summarized.l Lake Victoria
is to be uscd as a Leservoir for over-year
storage, sufÈcient watcr being held to make up
for the delìciencies in the anmral florv in even
the lyorst succession of ycars that tlie available
statistics havc showr:r to be likely, ald the dam
aheady built at the Owcn Falls is to makc this
possible. At the exit from Lakc Kioga a regu-
lator is to ensure that variations in thc dis
charge at Ow'cn Falls shall be promptly trans-
mitted to Lake Albcrt. Just beJorv Lakc Albert,
or preferabÌy at Nimule, a rcgr ator is to con-
trol the quantity oî water eutering Sudan,
making allou'ance for the efiect of the torrents
betrveen Nimule and llongalla, and il ncces-
sary usilg Lake Albert as a reservoir to prevent
flooding in the Upper Nile Rirsin. llctweeu
Nimule and l{ongalla it rvould be advantag-
eous to have a. snlall rcscrvoir, in case the flow
of the torrcnts alone shoulcl provc too gaeat to
be carried without flooding.

Dolvnstrcam of Mongalla thc means to be
adopted to avoicl losscs woulcl be as îollows:
between Mongalla ancl Jonglci the existing
Nilc Channel is to bc irnprovecl by drcdging
and excavating, a duplicate channel probably
being provided north of Tombe to carry tlìe
maximum flow, north of Jonglci sru?lus water
over and above that carried by the Nile r,vill
be carried by the .|onglei caual, rvhose head-
quarters near Jonglei on the Khor Atcm will
detemine thc distribution of rvater betwecu
the Bahr el Jebel, thc Atem, and thc Jonglei
canal. The canal itself may consist of not one,
but two, or even threc, irdepenilcnt channels,
cquippedwith locks to make navigation possiblc.

1\c purpose of these works is as foÌlows: at
the present time the Bahr el Jcbel at Mongalla
attains its maximum in ìate August; that is to
say, during the Untimely scason, rvlien thc ì3hte
Nile is already providing mote lvater tÌtan
tgyp t  and Sudan can u ,o .  Th is  max i rnum is
not rcflected in the discharge from Lake No,
whose output remains almost constant through

oÌrt the year, sincc thcre is a great loss of w.Lter
in the srvamps. Merely to reducc or eliminate
this loss lvould scrve no useJul purposc; rvhat
ís requircd js that the lÌ.r"hr ol Jebel should bc
made to discharge more water, iurd to provide
this greater quantity oî water during thc
lìmely season. In some years, mor-eovcr, the
Timely <lischarge needed \,vill br: Eíreater th.ìrì
iu others. Not only mrrst the channels crnployecl
be suflìcieltly large to carry thc greatest dis-
charge required, but also tliere rnust be a
rescrvoir capable of storing cnough water frorn
year to year to tide over the r,vorst anticipatecl
run oi Jrears of incrcascd del-rancl.

In operation it is intended that Lake \iic-
lo r i r  sha l l  p ru \ i ,1 .  lh r .  o rc rJe i ì r  5 ror rBp.  t l rn
discharge from belorv I-ake Albelt being con-
trollcd so that in tire Untirnely season the florv
in the Bahr cl Jebel and the Jonglci Canals is
the minimum requircd to permit navigatiolr
and to chcck weed gtowth. ln the Tjrnelv
scasor tÌre dischargc r,vill be iucreased to the
maximum ligrue requirecl by irrig:rtiorr. \\tlen
l l rn  ovcr  Jcar  " to r rAc  lpser \ , r i r  i s  p r r t i l l l y
empty, any surplus rvill be uscd to fiÌl it. \\ihen
it is full excesses may be passecl dor,vn during
tlre Untimcly season, irclditional capacity being
kept in leserve in Lakc Albert in cirse of floods.

This proposed régime has been rvorl<ed out
in terrls o{ the ilrigation needs oî ccntral Sudan
and oî Egypt. It lns long been recognized,
however, that the reversal oî thc seasons of
ma)iimunì arìd minimum llorv in the sr-:rmps
area and the elimination of spilling on to tlìe
flood-plain laud beside thc rirrer must havc a
scrious efJect on the Nilotic tribcs, who rely on
the Ìate growth of grass as the flooc1 subsides
to keep their cattle alive during the dry season.
To lcarn just how scrious the loss oî grazing
and fishing îacilities would be, the Sudan
Govcrnment set up in 1945 the Jonglei Invcsti-
gation'I'eam, ryhose final rcport, prrblished in
rg5,l, constitùtes a major additìon to our
linor,vledge of the rvhole region. This problem
is also discussed in Chapter XV below.,

The operation of the Lake Victoria ancl Lake
Albcrt reservoir-s would be depenclent on the
discharge from Lake Tana, rvhere a dam could
be built to provide hydro-electric powcr, the

t  T L ?  \ c m t  : r l  . \ ' i l t P n ì , t t ,  r o ì t .  \ ' o l .  I t , f . . . 9 , 4 r r .
r l hr Eqnùtotinl |;tlt hojùt, r9ta, Vol. II, criscù.sses prolosed re edres for rhc efiects on flìe tocat lribes.
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gorgcs and Jzrlls of the Upper l3lue Niìe being
well suited to this end.

All the abovc schemes would clcarly need a
considerable periocl beforc they couldbe brought
into operation. At the same time, therelore,
lhe  proposa ls  env iscgc  hu i ld ing  a  dem a t
Semna on the Nlain Nile, îor bcsides providing
additional annual storage thjs coulcl give Egypt
cxtra flood protection.

In thc table below are shorvn rvhat thc total
rcquirements were consiciered to be when these
proposals $'ere formulated and the contribu-
tions expected from each individual scheme:

T, re  rn  I  V

\ V A T E R  N E E D S
mil.liards

r. Normal supply oî Timely \\ratcr at
Asv/an r3.5

2 . Ultimate demand for Timcly \Vater
at Aswan 3r.o

3. Ultimate normal supplement
requircd to natural supply r7.5

4 .  (  onLr ihu t iuns  mcdn L , l  p resFnt
lvorks:

(a) Aswan Dam . 5.o
(ó) Jcbel Auliya Dam 2.5
(c) Sennar Darm 0.6

8 . r  B . r
5. Cortributions to be madc by

future works:
(a) Lake Tana Reservoir 2 r
(ò) Main Nile Reservoir 3.o

5 . r  5 . r
Saving expected from operation

oî Sudd Division channcl 5.2
Normal total supply when luturc

\Yorhs are completed 3r.9

It should low be apparent that the two most
important parts oî the whole project, the
building up of tÌÌe long terrrr storage in Lake
Victoria and the constmction of the Sudd
cliversion channel, are fundamentally con-
nected so that neithcr can be of any use with-
out the other. To operate them correctly, and
to obtain the greatest possible aclva.ntage from
the lcsser schemes, will be a cornplicated task
calling not only for judgment and expetience
but also for the complete co-operation of
engineers oî at lcast îour countries. When the
proposals were put forward, bcing to a great
extent the work of British engineers employcd
by the Egyptian Government, this co operation
could be taken for granted, since both in Sudan
and ìn Uganda Lh" irrigaliorL engineers were
British also.

z. The High Dam Project

Now, howevcr, irrigation in Egypt and
Sudan is controlled by cngineers who are
nationals of those two countries. This would not
of itself be a bar to co-operation, but before the
signing of the new Njle \\iaters Agrccment,
whichis n.ruch more Javourable to tlie Sudanese,
there wcrc very understandablc protests in
Sudan that the prcscnt division of water did
not do justice to the country's demand for
additional water for the cultivation of cash
crops. Such demands in turn understandably
alarmed Egvptian public opinion, sincc Sudan
has vast fertile plaius that may one day be
brougltt uniler irrigation. There was also the
possibility that by adopting more intensive
rotations the Sudanese might greatly increase
the rvater required for their existing Gezira and
pump schemes.

This led to a re-examination oJ the long-
establishcd assumption that the main bulk of
the summer flood o{ the Blue Nile cannot be
stored, and Eglltian engineers produced pro-
posals for a nelv dam at Aswa-n to be very
much higher than the existing structure. This
Sadd el Aali, or High Dam, as it is called, is to
be built a short distatce upstream of the exist-
ing dam, and to support a head of 8z m. of
wcter, r-ompared with the prnsînt ,23 m. Such
a dam would have a total capacity oî r2o
milliards, which would enable it not only to

I Ú .

7.

B ,

9.

Greatest deficicncy in natural flow
rr.cordcd in cny onn year (rgl4)

Greatest delìcicncy in natural flow
rccorded in threc consecutive
r  ears  ( to t  z - r41

Volume of over-ye.Lr storage to be
provided

:) :)

r l lùrst  (1946),  Chapters I  IX.
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hold up enough water for each year's needs for
irrigation but also to provide over-year storate
to supplement years of low flood. The technical
problems involved in the construction of so
huge a dam are not considered insoluble, even
though there is a depth of almost zoo m. of
unconsolidated valley-fill beneath the river bed
where it is to be built. AdditionaÌ benefìts are
expected from the vast quartity of hydro-
electric power that it will be possible to generate,
sufRcient to supply light and power throughout
the wJrole of Egypt, the surplus being available
for Sudan, while ample storage could also be
kcpt in reserve to provide flood protection,
however high the Nile.

Disadvantages inherent in the scheme are
lìrst the vast evaporation losses, estimated at
z E ur. or ro milliards per annum, that are to be
expected from a dam in the middle of the
Sahara. These losses would be equal to almost
twice the present capacity of the Aswan Dam.
Secondly, the reservoir \Mould extend 5oo km.
upstream to the Dal Cataract, and would cause
the permanent flooding of the town oî Wadi
Halfa and the cultivated lands beside it. This
is laturally unpopular among the local Sudan ese
Nubians, whose attachment to the slender
strips of land beside the Nile that their fore-
bears have occupied for thousands oî years is
very understandable. Thirdly, by flooding the
potential Semna Dam and hydro-electric power
site the Egyptians would be pennanently
reducing Sudan's power potential. No pledge
made by one generation of politicians can be
regarded as binding on its successors for
ever, and so even if promised a free supply of

power 'as at Semna' in
Sudanese could never be

r27

compensation, the
said to be wholly

The cost of the High Dam has been estimated
at over f3oo million together with the neces-
sary ancillary works and improvements in
irrigation, and it is clear that now that it has
been decided to build the dam the other pro-
posals for Nile control will be pushed into the
distant future. Subsidiary benefits to Suclan,
such as the completion of the raiÌway link with
Egypt, will probably ensue, but it is clcar that
to the Egyptians the most attractive features ol
the scheme are that its construction will
provide much employment in the country and
gave a great fillip to the economy, while after
its completion control of the Nile will be so
eÍÌectively in their hands that no manipulation
oî the control works upstream need cause them
any arxiety. This last point is but the corollary
of what has been said above about the loss to
the Sudanese of the power site at Semna;
though not stated expressly, it is clearly an
aspect oî the problem that has rveighcd very
seriously in Egyptian thinking.

The agreement that has now been arrived
at between Egypt and Sudan has been essenti-
aÌly a political affair. It has assured the lìgypt-
ians that Sudiurese objections will not prevent
the construction of the High Dam, ernd at the
same time has given the Sudanese a much
Ìarger share of tlÌe Nile waters than their pre-
vious 4 milliards. Incidentally the division
agreed at has proved strikingly cÌose to that
recommencled by the writer in 1957 on the
basis oJ the relative needs of the tlvo countries.l
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ChaPter IX

THE REGIONS OF SUDAN

Wl hawe already seen that Sudan is a very
arbitrarily selected portion of Africa north of
thc lìquator. A measure oî functional unity
has been imposed by the operation of a cen-
tralized administration for a number of years,
but there is no Jormal unity to be obsered, and
conditions, both naturaÌ and humal, vary
widely throughout the country. These circum-
stances Ìrave suggested that whiÌe there are
certain broacl topics, particularly of physical
geography or o{ the impact of government on
Sudan, which arc best studied for thc country
as a rvhole, a regional treatment rvill be more
appropriate for the discussion o{ such topics
as agriculture, animal hnsbandry, settlement,
or communications, u'hich are dependent on a
multiplicity oÌ local factors.

To a cousjderable extent a ready-made
îramework îor this purpose is provided by the
division ol the country into provinces. Several
of thc provincial boundaries coffespond to
significant differences in the walrs of life of tìre
inhabitants oî Sudan, and these in tum are
relatcd to the dillcrcnt physical conditions
prevailing. 'lhus 

the Northern Provincc is the
land. beside the Nile from the Sixth Cataract
to the Egyptìan frontier; Equatoria and Bahr
cl Chazal comprise between them almost all the
parts of southern Sudan that are not liable to
lloodiug, together l'ith a part that does suffer
from floods; the Upper Nile Province corn-
prises most, though not all, oî the tenitory
occupicd by Nilotes, and the Blue Nile Province
compdses almost all the central clays adjoining
the Blue and \\rhite Niles and the Rahad and
Dinder rivers.

It has not proved convenient to follorv the
provincial boundaries in their entirety, how-
cver, because in several areas their boundaries
reflect îactors oî historl', or of administrative
convenience, lvhich bear little relation to nor-
ma1 gcographical colccpts. Thus in westenr
Sudan, Darfur Plovince includes both the
volcanic Jebel Marra and the thin-soilcd country

to tLe west of it, and a portion of the Qoz sands
which is wholly difiercnt in character. Similarl1'
in eastern Sudan, Kassala Province includes
not only a great deal of arid country suitable
for nomadism but also the eastern end ol the
belt of peasant agriculture that strctches right
across the country. The heavy clay soil ol this
Iatter area, incidentally, heightens its rcsern-
blance to the central Gczira area immediately
to the west oî it, Apart from the recent census,
moreorrer, the supply of statistics referring to
the country as a whole, as opposed to particular
small parts of it, is very poor, Thcre is thus
very little advantage to be obtained îrom
attempting to base a stucly of Srrdan on the
var jous  admin is l rc l i \e  r Ì r i l '  and  t l r *  f ig t r ro .
available about them.

A second way of describing Sudan could be
by distinguishing those units which, like thc
Iìrench laj ' ls, reflect the tegionrl , onsr-iousne::
of the hhabitants of the country themselves.

Such an approach starts very r,vell rvith units
likc thc Merowe-Dongola reach beside tlie
Nile between the Tlrird and l:ourtlr aalaríì.cls,
and is not inappropriate for the study of the
Bayud.a or steppe-land which lies in thc loop
o{ the Nile between Omclurman and \[erowe,
or for the Gwineb, which is the lor'land strip
of country along tlìe Red Sea coast. Later,
however, it becomes apparerÌt that not all y',,]s
have clearly definecl limits, or indeed rÌean the
same thing to everybody. Thrrs the lJutana
and the Cezira are clearly definecl by tlie Albara
river and the Bhre and \Vhite Nilcs to thc east
and wcst, but therc can be disagreement on
how far they should be taken to extend to the
south. The terms KordoÎan and Darfur, more-
over, have gradually been extencled from rcÌa-
tively small areas, thc onc to the north of the
Nuba Mourtains ancl the other between El
Fasher and Jebel Marra, so that they now
include rvhole provinces wlose inhabitants vary
in physical appearance, r'acial characteristics,
and ways of life.
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r3O T I ÌE  RE P U BLTC

In fact, a map of the y'ars of Sudan would
be an intriguing but highly controversial con-
tdbution to the study of the country, and it
would ccrtainly leavc a numbef of internediate
arcas that could not readily be assigned to one

1i1",s or another, and yet had no obvious name
or distinctive charactcr of their own. The in-
escapable conclusion is that the regional

5eographer rnrrsl definc lris own regions, using
as seems appropriate to lìim such cdteria as
climate, geology, sojls, Yegetation, human
t1.pes, or dominant rvays of li{e. Thc number of
regions he selects rvill depend also on the ease
or difÈculty of handling thc material availabÌe
to him, and on tìre degree oÎ cletail into rvhich
he proposes to go.

'Jìhe regions that lìavc been distinguished as
the subjccts o{ separate chaptcrs in this Ìrook
arc as follorvs (Fig. 50) :

r. Northem Sudan, which is very much the
same as the Northern Province and includes
all the lands besiclc the Nile below the Sabaloka
Ciì.teract, plus a belt oÎ desert on either side.

2. \Vestern Sudan, which includes the whole
oî the area of mixed nomadism and Peasant
agriculture that lies west of the White Nile in
Kordofan and Darfur Provinces. The only
exception is a very small area occupied by
Nilotes in southeln Kordofan. This region is
subdivided into four sub-regions, Western Dar-
îur, the Qoz sands, thc Semi-descrt and the
Nuba }lountains.

O F  Î H E  S U D A N

3. Thc Central Clay Plains, which includc
the whole of the area oÎ clay soil that stretches
îrom Khartoum to the Machar marshes and
{rom thc Nuba Mountains to the Dthiopian
highlands. A small area oÎ clays in southern
Butana is omitted from this region, becausc
i ts  ra in f r l l  i s  1oo low to  s t tp lo r t  regr r l r r  cu ì l i -
vatron.

4. Eastern Suclan, which is thc er"rea oI thc
Shukriya and other Arab tribes in the lSutana,
together with the territory of the Bcja tribes
in the Red Sea hills. This region is generally
devoted to nomadism, but there are two large
irrigated dcltas within it.

5. The SoutlÌern Clay Plains, rvhich include
all the area of hcavy clay soils liirble to flooding
in the Uppcr Nile basin.

ó. The Ironstone Plateau and Southern
Hill Masses, which include the extensive area
of latcritic soils betrvcen the Upper Nile Basin
and the Nile Congo watershed, the large hill
masses east oî the Nilc in Equatoria, and thc
arid hills and plains o{ the south-east rvhich
stretch as far as Lake Rudolf.

In îact, even in a work of moderate length
all these rcgions require îulthet subdivision so
that they can be described efTcciively. In the
following chapters they are, nevertheless, sub-
mitted as a convenicnt Îramework within which
to build up a general picture of the geograplty
oî Sudan today.
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Chafl'er X

NORTHERN SUDAN

Tnr considcrable portion of Sudan which lies
between the latitude of Khartoum and the
Egyptian frontier may be divided into thrce
quite clistinct parts, namely, the desert, the
Nile valley, and the Red Sea hills. The latter
area rvill be discussed in Chapter XIV,
while the trvo former may be tahen together
to constitute Northetn Sudan (Fig. 5r).

Climatically the desert and thc Nile valley
are alike, and this has led some autlìors to
liken the inhabited lands to a contrnuous oasrs
stretching actoss the Sahara. The analogy is
not a close one, however, both because the
Nile is flankcd by extensive alluvial soils that
are lacking in the oases and because of the
increasing tendency of the economic life ol
Northern Sudan to be intcgrated with that of
the country as a whole, while in oases such as
those oî the Egyptian desert little more than a
subsistence economy is possible. Moreover,
Northern Sudan, unlike the typical Saharan
oasis, supports a considerable animal popu-
lation (Figs. 35 3E).

T H E  D E S E R T

In the desert an apparently îortuitous coin-
cidence is to be observed between the east
bank of the river, r.here the igneous and meta-
morphosed rocks of thc Basement Complex
appear at the surface except in a few areas,
ancl the west bank, whcrc the Nubian Series of
sandstones and limestones predominate. There
are two zones oJ basaltic extrusions in the west,
rvhere extinct'fertiary r.olcanoes interrupt
the relief as lorv hills.

The Nubian Desert

The Eastern or Nubian Desert enjoys at the
present  t i rne  ar  r lmo: t  complc lc ly  a r id  c l im-
ate; towards the eastern margin, however,

there are several systems of watercourses,
originating from the Red Sea hills, rvhere
occasional storms may occur at any season of
the year.r The surface of the desert is stony or
sandy, dunes and drilts of sard beirrg fre-
quent. There are a few considerabìe granitic
masses, of which Jebel Korur at latitude zo'
30'N. is the highest, rising to r,zoo m. Thcre
afc no oases, and underground rvater is scarce
because of the absence of suitablc permeable
rocks; nevertheless, water is found at a- few
points in stream beds such as the Gabgaba and
the Murrat Weko, and these formerly made
possible a caravan route between Korosko and
Abu Hamad.2 3

The Libyan Desert

ln the Western or Libyan Desed rain is even
less frequent thal to thc cast, and in the
absence of a mountainous collecting area,
water has had less cffect in modelling the relief.
Where the Nubian Series outcrops, the land
surface is either a hard sandy or gravelly plain,
or else a tangled wilderness of dissected hills
consisting principally oî sandstonc. There are
many areas of sand-dunes, especially towards
the lorth-west where thc great sand sea tLat
divides Egypt from the central Saharan massifs
is approached. The outcrops of the Basement
Complex in the Ba.yuda Desert, between Shencli
and Merowe, and in north-rvestern Kordofan
are sufficiently far to the south to recerve an
appreciable summer rainfall, perhaps 5o roo
nrn, (z-q in.) and from them run several
watercourses towards the Nilc, such as the
Wadi eI Melik, the Wadi Muqaddam, and the
Khor Abu Dóm.

The extensive permeable beds oî the Nubian
Series permits the percolation of the occasional
rains and their movcmcnt horizontally over

IThese watelcoùrses $ere probably evotved late Tertiary or early Qùatemary times, whcn a $'ettu climate pre-
vailcd ovcr Urc Sàlrara.

r  CoLnl  Clei , l l . r .  l  h.  A alo. l  E\ t t ia Sudan. !gor.
3 T h e d i s Ú \ e r y , r f \ v i t r r i t r h n r e - h a l e s a t S t a t i o n s 4 a n d 6 o n t h e W a d i H a l f a A b u H a m a d l i r ì e p r o v e d o f 8 l e a t a s s i s t a ù c e

whcn thc descrt raihvay $'as being corÉhucted irì the canìpaig against the Khalífa in 1897 8.
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long distances, and ir. consequence where the formerly dug up and carried to El lìasher lor
ground lcvel is low the lvater-table approaches sale.r
the surface or may even attain it to form an In tlÌe extrelÌe north-east of Sudan there is
oasis. There are several such oases of consider- a considerable gratitic mass, Jebel Urvcinat,
able size in the Egyptian portion of the I-ibyan which rises to 2,ooo m. Around the mountain
Dcscrt, but in Sudan tÌrere are relatively few, there are a few wells where water can rrsrLally
such as Selima and Bir eu Natnrn. However-, be found, but there is no pcrmanent population.
these are too smaÌl to support settled popula- Towards thc castcrn side of thc Libyan Desert
tions, cxcept forperiodic military garrisons, but there is a depression near Dongola, knorvn as
they Lave bccn of inportance in providing a the Wadi cl Qa'ab; this I'as probably at onc
possible route Ior caravans away from the Nile. time a part of the bed of the Nile, ancl has a
Until the bcginning of this century the Darb el silt and clay soil only a few ieet below the sur-
-{rbzr'in or Forty Days' Road from Darfur in face. There are scvcral wells whcrc Arabs oI
western SÙdan to Asyut in Dgypt was used the Gawarra tribe draw rvatcr, some lntended
reguìarly lor the transport of slaves, gold, and clumps of datc palms, and numerous bushes
ivor5. to the rnarkets in Cairo. îhose who travel- uurd low trees wltich provide a little grazing.
lecl tliis way *'ere compensated for their dis- The possibility of using this depression as a
comfort by avoiding the pa1'mcnt of dues to flood escape for the Nilc was at one time under
the many rulers along the Nile, and later by discussion, sincc its surlace lies below the level
being able to evade the officials engaged in of a high flood. A ferv topographic maps show
suppressing thc slave trade. At Bir en Natrun the line of the canal that was proposed to fìll
there are deposits of natron (sodium carbonate it, but the project has never been undertaken,
49 601, sodium bicarbonale 27.40/1, which was and now that more comprehensive plans îor

r  D.  Newbolr l  ard \ \ r .  l i  f i  Slaw, 'An €rplo lat ion h the Southern Libyar Desert , ' .S.N. & Ì . ,  I r  (1928).
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5th 4th Cataract
Merowe-Dongola
3rd-znd Catara.ct
lva.di Halfa

Total

r 87  25
r8 Ì
211  30
214 95

1 9  n a

Nile control are likely to be brought into opera-
tion it seems improbable that anything will
be done here.

T H E  N I L E  V A L L E Y

TheNileValley sub-region ol Northern Sudan
compriscs the Nile itself and the adjacent areas
of alluvial 1and. The total width of this habi-
table strip is rarely more tharr z km., the river
itself varying according to site and season.
The sub region is clearly divisible into reaches
of gaeater and less productivity and wealth,
rvhich are largely determined by the nature of
the rocks across rvhich the river flows. Where
these are strongly resistart to erosion, as for
example the igneous rocks oi the Basement
Complex, the river bed is narrow, often broken
by islands and cataracts, ancl there are few
terraces oJ alluvial soil. Where the nver crosses
the Nubian Series, on the other hand, it has
cut for itself a much broader trench, and fairly
broad flanking temaces may be found on one
side, though rarely on both. There zue, more
over, many basins besicle the Nile which were
once part oî the river bed. In the Shendi reach
thcse are to be Jound almost continuously,
on one or othcr side of the rir.er, but in the
ùIerowe-Dongola area they are more sporadic.
The basins are floored rvith silt and clay, and
at high Nile many of them are flooded either
naturally or else through artificial channels.
Recently pump schcmes have been established
in many of the basins, converting them in part
to perennial irrigation. When the Nile flood is
particularly high, large areas are liable to be
flooded orrisidc the pump s.hemo5.

Taking them from the south, the reaches of
the Niìe in Northern Sudan are as follows (Fig.
jz). Sabaloka is a gorge between steep rocky

walls, below which the broad Berber-Shendi
reach extends as far as the Fifth Cataract
at Gana.nita; thence almost to Karima lies a
stretch of steep ba.nhs and a ferv fertile terraces,
with the Fourth Cataract obstructing naviga-
tion at Hamdab, At Karima the valley wiclens
and thefe is an almost contiuuous open reach
with a strip of alluvial soil on one or both sides
of the river in the Merowe-Dongola rcach as
far north as Kerma. Between Kerma and thc
Second Cataract, zo km. above \\radi Halfa, the
Nile follows a tortuous course bettveen thc
igneous rocks, for there are numerous minor
cataracts and obstructions to navigation, in,
cluding the narrow Semna Gorge rvhere the
river's width is ouly 5oo m., in addition to the
Saras Gorge ald the Third Cataract near Abri,
and the Dal Cataract. Lastly, îrom just abovc
Wadi Halfa there is a short stretch as lar as
Faras, where the country beside the Nile is
much less hilly and thc alluvial lancls open out
oncc mole.

'l,rBr,E 
\r

ReaclÌes o{ the l{ain Nile in the NorUÌcrÌl
PIorince

Length Dlop at Llea Gradicnt
Laî1) Waler

feet
8z

33'r
99

3 r3

km.
3(r0
290

39(]
390
3o

r :  2,9oo
r  : r 3 , o o o

r,4oo 875 
"5o 

824 I  :  5,60l)

n a- : not available

Vegetation found growing bcside the Nile is
remarkably uniform. It is most luxuriant in
the open reaches, especially on the river banks
and in the basins, rvhere these have not been
cleared for cultivation. It differs very little

a

T

- *.;i,?",",.
Frc 52 Cenera.lized section of the Nile in Northern Sudan. The vertical scale is exaggerate.l r,ooo X.
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rvith latituclc, except in that dates arc less
numcrous ancl less reliable towards the south.
Even so, the date palm is the most conspicuous
indigenous plant cveryrvherc. It has been growt
in thc Nile valley at lcast since the Second or
Thìrd Dynasty, and even now, despite its great
va.luc and the knolvn possibilities of improving
its culture, it is so little tcnded or cared for by
the natives as hardly to warant the title of a
cultir.ated plant. At first glance tlLe banks of
thc Nììe appenr to be almost wholly cìad in
date palms (Phoenix dac[1lifera, Plate XXI),
singly or in clustcrs springing from a common
stem, which present a continuous belt of green
wherever there is a strip oî alluvial soil between
the rivcr and the desert. On closer inspection,
hor,vever, virriations in the shade of green are
to be dctected, revealilg the presence of a wide
range oJ trccs rvhose seeds are brought by the
river from moistcr latitudes. 'fhcse 

include the

branching dòm palm \Hyt'haene thebaica), tlte
sunt, k&rd,z, talh, and hashàb (Acacia arabica
falso known as A. nilotica], A. albitÌa, A- seyal.,
A. senegal,), the jammeiz (Ficus sycaworus),
íl\e tel:fd (Tarnarix articul&t(r), and tlne 'arudeib

(Tamarind,us indica). S,o.ch trees spring up
naturally on the cultivated lands, and are kept
alive by irrigation until their roots reach the
u'ater-table. They are not uprooted or rcmoved,
though they may reduce crop yields, because
of the need for their timbcr, especially that of
tlrc sunt, îor house, boat, and sa4la building,
and for firewood. The dOrz palm is particularly
r.aluable in house building as the support for
the roof oî a mud brick house, for its trunk is
stoutef than drat oî the clatc palm, while its
leaves may be woven into useful matting. The
seeds of the sdrl are collected for tanning, and
those of the other lcaclas provide useful îodder
1or domestic animals,
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regular minimum of 5o,ooo horse-power of
hydro-electricity could be generated iJ a small
dam were built.r

The Sheneli-Berber Reach

The Shendi-Berber reach is the most populous
portion of Northern Sudan. After passing
through the Sabaloka Gorge, the Nile enters a
broad trench lyith an almost continuous strip
oî alluvial land on either sicle. Thcre is a ten-
dency, most marked towards the north down-
stream of the confluence with the Atbara, for
the Nile to shift its course from side to side
over the years, but even so the area at all times
available for irrigation, whether by pump or
saqia, is exteusive. As the river has swung from
s ide  to : ide  ìn  thn  pasr  i t  has  le f r  a  su . r -ess io r ì
of depressions or basins, representing its former
course, which lie at varying heights above its
present bed. When the river rises in flood the
basins are flooded, the area rvetted depending
on the height of the llood in relation to thc
floor of the basin. The basins I'here basin-type
irrigation is still practised are indicatcd in Fig.
54. Several others have norv been converted to
perennial irrigation by pumps.

The climate of the Shendi reach difiers
slightly but significantly from that of the
reaches farther north, there being a distinct
rainy season in the summcr, of two or three
months' duration, when a rainfall varying from
25 to roo mm. may be expected. As always on
the îringes of a desert, the totals are extremely
variable, but in most years the rain suflìces to
promote some growth of grasses ancl bushes
away from the river. Date cultivation, on the
other hand, is seriousl)' hampered by even such
low totals, which may cause the ripening fluits
to rot .md fall off the trees.

The natural wegetation away from the river
is deceptively dense, especially in the sandy
areas to the east. Animal rearing provides in
good years a valuable supplementary source oI
livelihood for the populatior, but whcn the
rains fail, as occurred inthe summers oI tg47 and
1948, a very high proportion of the livcstock
is likely to die oî starvation, and persons wholly
dependent on their animals may be rcduced to
destitution. Communications are fairly goocl

.r H, A. \Ì. Nonice, Thc D.lJclolinékt o[ the lltlin Nilc [or the l].neft ol Egyft. fl.nd rhc Stkhr,, S. l. D. TecJDical Nc,Le
2i  55,  r955.

r35
'l'here 

are numerous herbs and grasses which
spdng up in the cultivations, to be carefully
$'eeded by hand and fed to the animals. One
perennial grass of creeping habil, naj'î|, (Cyn-
odon dac[,lon), is present almost wherever
fìeld cultivation is practised, and seems to be
accepted as a subsidiary crop because of the
grazing it affords. In the Letti and Kerma
basins, which are cultivatecì to a small extent
only, the annual flooding supports a dense
growth of trees and grasses, and these are of
great value in the region for animal fodder and
fucl.

The Sabal,olta Corge

The striking nature of the Sabaloka Gorgc
may be seen from Fig. 53: a mass of igneous
rock about ro km. from north to south and
8 km. from east to rvest stands up about r5o m.
from the surrounding plain, and the Nile,
instead oI passing round one or other flank,
has inciscd its bed through the middle, forming
a steep-sided gorge which terminates in a
catcract at the northern end. At the southern
erd oJ the gorge Jebel Royan is separated
from the main hill mass by a distance of z] km.,
with a branch of the Nile flowing in between.
This hill consists of a mass of granite with a
capping of Nubian Sandstone of particular
hardness from rvhich grindstones are quarried,
Thc hill masses on either side of the gorge
natrtally provide neither cultivable lands nor
sites for irrigation, and so they are quite
uninhabited. There are, howcver, severaÌ water-
courses rvhich collect the drainage of the hills,
and in these grazing for domestic animals may
be Jorud.

The catalact at the tail of the gorge makes
navigation diffrcult for powered vessels at lorv
rvater, while the rapid current that flows during
the flood makes it little easier at that time.
Since the railway was built running parallel to
this reach of tÌre Nile from Atbara to Khar-
toum, thefe has been no demand îor regular
passenger or goods scrvices by water through
the gorge. Becarrse the lald upstrcam of the
gorge is exceptionally flat there is no prospect
of using the site to construct er Nile reservoir
of useful size, but it bas been estimated that a
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along the reach, for the natural desert surface
provides tolerable motorable tracks with a
minimum of expenditure, except at the cross-
ings of sandy stream beds, while the rail-
way keeps close to the east bank. This and
the presence of sizeable markets at Port Sudan
and the Three Towns have encouraged the pro-
duclion of relatively high-priced vegetables,
îruits, and lucerne for animal fodder. Yet thcre
is little doubt that in fact the region could
produce even more crops and support a Ìarger
and more prosperous population, for the local

Ja'aliyin are moderate cultivators only, and
many would prefer, if they could, to live off
thejr animals ral her lhan off lheir crups.

The systems of agriculture practised in the
Shendi and Berber areas differ littlc from those
to be found elsewhere in northern Sudan, and
so it has seemed convenient to defer a discussion
of the topic until after the separate reaches
have been described. The difierences rvhich
serve to distinguish the reerches, such as the
extent of land available for culiivation, thc
presence of valuable grazing lands for domestic
animals, the ease and availability o{ communi-
cations, or the existence of various industries,
have remarkably little eflect in aìtering the
general pattern of rural life.

Settlement in the Shendi arca consists both
of clustered villages and o{ houses or home-
steads set in almost continuous lines beside the
river on either bank. The former pattern is
more usual where the risk oJ flooding makes it
unsafe to build houses on thc alluvial 1and, or
else rvherc a gravelly spur not far from thc
rir.er offers a well-drained site. 

'Ihe pump
schemes established in the Shendi basirs are
generally cultivated by tenants living in clus-
tered villages near by. The line villages, on the
other hand, are usually set so that each homc-
stead occupies the width of land owned by the
householder or by members of his family. A
saqia b:uilt at the Nile's edgc then supplies
water to the fields before and behind the house,
and also irrigates some fruit trees near the
home ard probably is the only supply of
domestic water also (Fig. 4r). There is a modi-
f.cation of the line pattern to be found in cer-

tain pump schemes, such as the governmerìt
scheme at El Bauga. There the tenants have
been allotted sites for building their houses and
growing their fruits rvithin thett Len-fedd,an
holdings, ancl yet live sufhcicntly close together
for families to be able to visit one another
qqs i l y  cnd  en jo l  a  'ense o{  communì ty  l i l e .

The disposal of surplus crops and the pur-
chase of simple necessities take place at small
markets helcl weekly at the larger villages, thc
ubiquitous donkey being used to carry both
the villager and his producc to marhet. Motor-
able tracks connect the smaller markets lvith
the larger centres such as Shendi, Metemma,
Atbara, Berber, and Abu Hamad. The presence
o{ the railway has undoubtedly been the reason
why all but one o{ these centres is on the east
bank of the Niìe, yct lorry rather than raìl
transport is of the greater importance Îor local
traf8c. Dven the distribution of goods lrom
rvholesalers in the Three Towns is mostly
effectecl by lorry, fe1 the speed a-nd reliability
of carriage of goods îrom door to door is found
hcre, irs il other countries, to outweigh the
advantages of cheaper railway rates. There ìs a
diesel-por'vered ferry for passergcrs and vehicles
at Shendi, but elservhcre crossing the river is
not easy, for the native craft that serve at
nLrmerous points are slow and their trips are
infrequent.

Shen d,i

The two most important towns of the reach
are Shendi and Atbara, The {onner has a long
history, and it also includes an archaeological
sitc of l{eroitic agel that has yet to be excavated.
The latter, by virtuc oî being headquarters oi
the national railway system, has grotrr in fi{ty
years from a small village to a town with a
population of 36,ooo inhabitants. Shendi is the
administrative centre of a district and also the
principal market torvn oI the southerrr part oI
the rea.ch. It rvas once the seat ol a military
garrison in thc early years of British ru1e, ancl
it is bccoming so again a.s Sudan's army is
exparded on attaining independence. The usual
trades of motor repairs, ca4rcntry, tailoring,
building, and pot bafting are carried on in the
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I Tìe numerous small pyramids of ancient Meroe, nea! Xabushiya, date Iro the 25th Dynastl', wheù the Stdarese
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torvn, and women also busy themselves making
mats and baskets of grasses and palm leaves.
Of greater sigrificance for the îuture is the
tradition of cotton weaving in the district,
rvhich had almost died a natural death under
the influence of foreign competition when the
recent boom in cotton prices came to Sudan.
The sudden increase in the demand for the
distinctive and prized Shendi lòú, with its
coloured ends (this is a long outer gannent
wom by women, wound round their othcr
clothes, when thcy appear in public) en-
couraged a number of Upper Egyptians to
come and set up looms in the torvn, but even
norv there are only twenty-five oî them, using
imported yarn because there are no local
spilning factories, and they are producing less
than dro,ooo worth of cloth in a ycar.'fhere
\\ras once a proposal that a modern cotton
spinning and rveaving mill be set up about 20
miles to the north of the town, to enable Sudan
to save foreigl currency and be more indepen-
dent of supplies from abroad. Cotton from thc
Nuba Monntains would be available as the
rarv m.rlcrial. Tlre Shendi district rva' pre-
ferred for this project partly because of the
available railway and water supply and partly
to provide work in a region where there is
marked under-emplo1'rnent.

Atbara, Ed Damey and Berber

Atbara was chosen as the headquarters of
the Sudan raihvay system even before the
Atbara river had been bridged (1899), and
rvhen the Port Sudan line was built Atbara lvas
jts obvions starting-point. From many points
of view, Atbara matches Khartoum North as
a town site, with the advantage of being closer
to the ports but with the drawback that navi-
gation upstream is checked by the Sabaloka
Gorge. It is indicative of the whole country's
undeveloped state that even now the only
industry near Atbara, apart from the ginnery
that serves the Zeidab scheme across the river,
is the cement factory a few miles to the south
which owes its situation to local supplies of
limestone. Of the town's population of 36,ooo
the number of employees of the railway work,
shops and administration is 6,15o (1957). Ed
Damer, t3 km. to the south of Atbara, is the
headquarters of the provincial administration,

It is reported to have been chosen for the pur-
pose when the Province Governor and General
Manager oî the Railways, both at the time
resident in Atbara, 1ve1e unablc to agree on a
point of precedence. 'fhc town is economically
unimportant, though possessing some religious
intcrest as the centrc of an ìmportant religious
sect, thc Meghadhib. The original Fah.i Damer,
MuÌrammad el Maghdhub, died in r826. ìlerber,
to the north of Atbara, is the headquarters of a
poor district rvhose wealth may increase if
more pumps are installed to irrigate the quitc
promising lands near by. 'fhe inhabitants have
a reputation, howcver, for great quarrelsome-
ness in a.ll matters relating to land, so success
for such pump schemes cannot be regarded as
assured.

lleht,een, lhe Fifth and the Fourtk C&taracts
-fhc 

stretch of Nile betrveen the Fifth Catar
act ancl I(arima js one oî the least populated
along the rvhole oî the river's length, for the
river occupies a narro\v trench incised into
highly resistant rocks, ancl thcrc are very few
level terraces of alluvial lanc1. In suitable sites
a few pump schemes have been established, but
for thc most part thc Manasir and Rubatab
tribesmen must depend on small fielcls irri-
gated by traditional lilting devices; on the
cultivation of islands aud steep river banks
when the flood subsides; and on their goats and
shecp which find a limited amount of grazing
and browse either by the river or in tlìe desert
beyond. The rugged nature of the country and
the extreme difficulty that it presents to the
traveller are well illustrated by the siting of the
Abu Hamad I(arima railway line, which runs
at an average distance of 15-25 km. (ro r5
miles) frorn the river, and only comes down
near it wherc there is a. small village and a" rail-
way station. The railway thus does little or
nothing to make communications easier for the
riverain dwellers,but these are so few and their
lands are so poor that the greater expense of
building the line closer would not have been
justified.

Climatically this reach difiers slightly but
significantly from the Shendi area, in that to
the north of El llauga the summer becomes vir-
tually rainless. This cnsures that dates can be
grorvn much more successfully than farther
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south, ar-rd compensates somewhat for the much
reduced grazing available away from the river.
Another difierence is that below Abu Hamad
the prevailing lvincls north-easterlies blorv
in the same direction as the river current for
all but a couplc oî months in the year. This
makes navigation rapid downstream but very
dif&cult ir the opposite direction. This fact is
probably even more efiective than the presence
of the cataracts in preventing native boats
from navigating between thc Shendi and the
Merowe reaches. Here and throughout the
I\ferolvc reach almost as far as Dongola, it is
noteworthy that the prevailing winds pile up
sand dunes on the right or north bank ol the
river, so that most of the cultivable lands lie
- -  +Lo ^^^^" ì1 .  c i . lp

Both the Fourth and Fifth Cataracts have
been studied as potential dam sites. The îormer
Ìras many advantages, in that it would be
possible to store ro milliards oî water and to
generate regulirrly zoo,ooo horse-power of elec-
tric energy, ìi a dam 5o m. bigh v'ere bu:ilt. The
country that would be flooded by such a reser-
voir is very thinly populated, and there wouÌd
be îcrv pcrsons necding resettlcmcnt or com-
pensation for tlLe loss oJ their lands. Down-
strqam of the teservoir the many pumps which
norv use oil Juel could certainly be convetted to
electricity; the distance from Flamdab to
Atbara, rnofcover, is lcss than z5o km., ancl so
porver generated at the dam could be made
available for industries there.r

7'h,e M cro'ittc 'Dongola Reach

Donstrcam of Hamdab a marl<cd change irr
the topography is to be observecl once the river
lcavcs the zone of blackened igneous rocks and
flows or.er the Nubian Series, here represcntcd
by an orange yellorv sanclstone. There are a few
isolated lrills oî ttrc mesa tvpe wisiblc lrom the
river, an outstanding example being Jebel
llarkal on thc right bank z km. from Karima,
where nLrnerous Egyptian remains of thc
eighteerth, nineteenth and twenty-fifth Dynas-
ties starcl, including several small pyramids.2
The Nile usually flolrs in a single channel;
rvhen it is at its lowest thc water surface is much

reduccd, ald extensive silt- or sand-covered
banks are reveaied. Appreciably higher, and so
Iiable to be flooded only in years when the Nile
is exceptionally high, there are silt terraces
that were laid down when the river bed rvas
higher and are now liable to lateral erosion.3
Betlveen Karima ancl Debba there are several
small basins rvhich formerly were flooded when
the Nilc was high, but now have been protccted
by banks and converted to perennial irrigation.

Beyond the alluvial terraccs the land rises
gently on either side oî the Nile to a sandy or
graveÌ covered pìain of desert erosion. Apart
îrom the local redistribution of matcrial by
summer storms, there is some clogrr-cutting
and deposition to be observed, particularly on
thc left bank, wlìerc sc\rcral walcrcourses
draining the Bayuda cìesert flow into the Nile.

Kerma q .d Letti B(Lsir1.s

Beyond Debba, whence the N:ile florvs
approximatcly north to Dongola, thc tcrraces
become narrower, and there are no basius very
close to the river. There are, ho'wever, tlo
large basins, set at some clistance Jrom the
right bank: these are the Letti and Kerma
basins, whose arcas rvhcn îully flooded arc

7o,ooo and 7,ooo leddans respectively. Each
basin is floorecl with alluvial material that
becomes progressively fìner towards its
northem end, and it seems tlìat they must
represcnt portions of the bcd oî thc Nile at
some faidy distant date. On the east side of
the l{erma basin there is a remarkably straight
lire of cliffs about 4o m. high marking the edgc
of the desert, while on the v'estern side a line of
sand-dunes lies betwecn the basin and a branch
oI the Nile. This branch, the Khor Argo, runs
îor r9 km. beside Argo Island, r.vhich was itself
once liable to flooding but has now bccn cotr-
verted to perennial irrigation. The island and
the allurrial terrace to thc west of thc main Nile
channel have between them an average wiclth
of about 5 kn., beyond which there is a low
ridge. On the other side oî the ridgc lics the
\\radi el Qa'ab.'Ihe type and distribution of scttlemcnt in
the l{erowe Dongola reach difier so little from

wha
that

r Nlorrn,e, 1955. i ArÌiell, 1955.
3At thcir hishcst thcsc srlts are found up to aboul r5 r. above the neaD lorv-$'ater levet of ihc Nile, aùdsoever

lhose too liigh to bc irriÍìated by saqtd arc lvitlìin rcach ol pLtlnp llrjgatiorì.
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lvhat has been described in the Shendi area
that no special comment is called for, except
to remark that the individual houses in I)ongola
ald iarther to the north ate often conspicu-
ously larger, and possess rather more elaboratc
internal designs. Nomadism is by contrast
less importalrt in thc drier northern reach.
Near Merowe members o{ the nonadic scction
of thc Sha(iya are to be îound chiefly on the
leJt bank of thc Nile, their movements altcrn-
ating bctween the river and thc thin pastures
of the Bayuda descrt. 

'fhey 1ir.e upon the
produce of their camels, slìeep, and goats, and
makc a little money by the transport oÎ dates
and grain at thc time oî har-vest. The mean
hones that they occupy, snall cncampments
of huts made of grass and do?r? matting, beat
witness to thcir poverty, and if it were not for
the cxtreme inadequacy oî thc cultivable lands
many rvould probably settle down as farmers,
ln the Dongoll reach grazing is even lcss plcnti-
înl, except in the Wadi el Qa'ab and the Letti
anci Kema basins, and Arabs are very scarcc,

Rwal Indebteùness or 'Sheil'

Thc marketing systen of the area is gcnerally
similar to that adopted in the Shencli reach,
numerous mcrchants in the little market towns
acting both as buyers of local proclucc and as
distributors of imported goods. 'fhe profession
of merchant is highly esteemed, Ìraving becn
follorved by the Prophct Muhammad, and is
aspired to by aln.rost every man who has a
little capital at his disposal.r Although a shop-
keeper's turnovcr may be smutll he supple-
ments his income by the prevalent practice of
sieil or money-lending without usury.

Thc underlying principle of síell is that the
peasant,being perennially shortof rcadymoney,
pJedges his crop in advance to a merchant, and
receives in exchange cash, or nore often his
daily necessities, which thus constitutes a
portion of the final purchase price. Wheu he
brings the crop in, he receives îor it the balance
of the pricc, but the total is a sum much lcss
tha-n the cuuent market price for procluce

freely sold. The difierence is the extra profit
made by the lender to reward him for hzrviag
nade the initial loal, and may be regarded as
the interest or return or the money laid out.
Sometimes debts are carried on ftom season
to season, and the finaÌ result is that the culti-
vàtors receive a yet smaller retum lrom thcir
lands than their efiorts have meritcd. Further
disadvartages accrue to the community fi'om
the fact that morc individuals are engaged in
trade than the amount oJ business wiÌnants,
whilc investment in othcr îorms oî activity
that might raisc general living staldnrds is
neglected.2

C,:rnmunications, I nduslry and Public H ealth,

When the date harvcst ripens iu October
the transport facilities o{ the reach arc strained
to carry all the goods ofiered, and native boats,
camels, and lorrics supplement tlie govern-
ment service oî barges and steamers that ply
between Karima and I{erma.3 At other times
the steamers usually operate at a loss, îor with
their ratcs adjusted according to the walue of
the goods they carry, they find that much oî
the most profìtable traf&c is capturedby private
lorries, which operate on a dircct route between
Omdurrnan and Dongola. This route was quite
recently marked out (1948), and with virtually
no maintenance costs has ma-de Dongola nuch
morc  cùr i l y  a t l r indb lc  f rom t l re  cap i l r l ,4  A
similar route direct [rom l{arima to Dongola,
known as the Maheila îoac1, runs across total
desert carrying passengers and goods much
more cluickly than the stcamers cirn do. Motor
transport is also aidecl by cliesel ferries working
at  Mcrow-  anrJ  Dor rgo la .  A  reguhr  c i r  .e rv icc
was inaugurated in 1949 to connect Dongola
ald Merowc rvith Atbara and Khartoum, but
thc demand proved too sma-ìl, ancl in r95r it
was repÌaced by a 'Northern Provincc Monthly
Chartcr Flight', which, in turn, rvas discon-
tinued in 1955.

The prospects of introducing any kind o1
industry to cure the chrolic under-employmcnt
of the Dongola area do not seem good, lor not

r Thcnrode ieLrdency to invcst moncy iD pump schemes has providcd an alterùative to the e:icessivc dcfcLl(leùceoù tade
'A brief summary ol the inquiries of local of6cials iito the problem of rurat nìdebtcdness has been Nritten by I'I. 1À'.

\ r i ln jngtuù,
A brief summary ol the inquiries of local
ln jng lon , 'Aspec ts  o t  Money Lend ing  in  N,

iito the problem of rurat nìdebtcdness has been Nritten by I'I. \\'.
né..tr\' . lI itùL\e Easl I ouTnal , 9 | ra11) . DD. 170-46. The most aùthoriot Money Lending in Nor:therri Sudar',

ifbicct rs an unDublished me roraodr
Iou|nal,911955),pp. 139-46. The most aùthori
rtheú Pr.vin.e Fìlcs bv Saved Davood'Abd clby Sa-ved Davood'Abd cÌ

Làtif, of tlie Sudari Political Service: this llas drawD or by lvil irgton.
s lYhed the liver js low tLc steaùcrs stop at DongoÌa.
{ J. H. G. LeLron, 'Desert Nlotor Router ir the Northcrn S]udaî, Geogltlíh},, 4O (1955).
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only are raw materials, power, and markets
Iacking, but it must be recognizecl also that
there is no tradition of craftsma-nship or rn.uÌu-
facture of any significance. The government
has îound it necessary to import alÌ the wood-

- work and carpentry required rvhen public
buildings such as the nerv hospital at f)ongola
are erected, and prir.ate individuals, rvhen
thcy come on holiday to see their farnilies,
often briag with them rough deal tables, chairs,
.Lnd even doors and windorys that they have
had made rvhile they have been a\yay.

The health of the Danagla and Shaiqiya, as
indeed oî most of the inh:rbitants of the Nor-
thern  Prov incc ,  i s  no t  geners l l y  good,  to Ì  t l r .
incidence of bilharzia, nlalaria, tuberculosis,
and trachoma is high. A particular disadvan-
tage of the Dongola Merowe area is that during
the cool winter weather all outdoor work is
made extremely trying by the presence of largc
numbers of small flies (Simul.ium dqmnosu x
and S, gri s eicol,l,i s) , S. rlq.mnosu.nx does not here
carry the 'river blindncss' (OncÌtocerciasìs) îor
which it is îeared in parts of southerl Sudan
and elsewhere in tropical Africa, but at all timcs
of the day, and especially in tLe early morn-
ing ancl c\reuing, both species, particularly the
latter (Ar.rbic nimitti) swatm round people's
heads and get in their eyes, earsr and noses.'fhis 

induccs extreme irritability and carses
men to srvatÌre their Jaces in tlìeir turbans as
they go about their business.l

7'he Kerma-Saras Reqck
'Ile 

Kerma Saras reach begins at the Third
Cataract and continues through the taugled
wilderless of hills ancl valleys known a-s the
Batn el Hagar (Arabic'bclly o[ stones'), as fa-r-
as the Second Cataract, 40 km. above \\radi
Halfa. The extremely indirect course of the
river is to be explained by thc presence of the
resistant rocks of the Basement Complcx,
through which the Nile has followed lines oî
weakness in eroding its bed. Numerous ruined
templcs ancl forts along this reach attest its
importance at periods oî Dgyptian peuetration
of Nubia, particularly during the eleventh to
twelfth arrd eighteenth to twentieth Dynasties,
but today the area is culturally, economically,
and politically a backwatcr, quite outside the

stream of current events. There is here no con-
tinuous line of settlements, but small groups oî
houses are to be found whereyer patches of
alluvial soil occur. The lift required for irriga-
tion is often so great that two water-rvheels
have to be used in series to reach the highest
cultivable land, and jn consequence the people
are generally very poor, Below Akasha, I,here
there is a hot spring and a place of medico-
religious pilgrimage, the hills of the Batn el
Hagar rise sheer from the river, and there are
very few villages.

There is no road oî any kind on the west
bank in this reach, and on the east bank the
one motorable track, which is of execrable
quality, approaches the Nile at intervals only.
It follows in many places the track, still visibÌe,
oî the railway which was built in 1885 to
Akasha as part of the campaign to relieve
General Gordon in Khartoum. In 1897 the
line was extended to Kerma, but in rgo5 the
rails were removed after the desert line to Abu
Hamad rvas built. Whether by native boat or
by road, communications along this reach are
so expensive that good dates from the area
can hardly be sold in Wadi Halfa at a profit,
yet the total producc is so smaU that no railway
or metalìed road could possibl)r be wortlì
building. If the High Dam is built at Aswan
according to present plans, this region will be
flooded as far upstream as Abri when the reser-
voir is filled.

lÌ'he Halfa Reack

The HalfrL rcach is limited to the south b1,
the Second Cataract and to the north by the
Sudan Dgypt frontier, beyond wlìiclÌ most of
the alluvial land is flooded when the Aswau
Dam is îu11. In this short stretch there are
cultivations irrigated either by pump or by
saqia. 

'îhe 
soìe market oî any importance is at

Wadi Halfa, where the Sudan Railways systcn
connects with the river stearners that mn to
Shellal, just above the Aswan Dam. 'fhe 

dock-
yard, railway sheds, customs and immigration
of8ces, aerodrome, and export-irnport agencies
explain the growth of Wadi Halfa to its present
size. 'lìere 

have on ma.ny occasions been plans
put forward for extending either Sudan's or
Dgypt's railways to avoid the slow journey by
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AGRI CU LTU RE

Systerus oJ Irrigation

rAB IE  V I
MAIN NILE BASINS

(a) Skend.i Basins
Hugna
Wad Hamid
Basabir
Salawa
Sayal
Guweir .
Taiyiba .
Kelli
I(umeir

(b) Dongol.a I3asins
I{erma
Lctti

Area Flooded. in L- ed.dans
\in a Jairl,y good year)

2,OOO

9,Ooo
5'ooo
r,ooo
3'ooo
3,OoO
I ,OOO

.  I I , O O O

3,OoO

38,ooo

33,ooo
7,ooo

40,OOO

Total 78,ooo

, ,t:ii"i.:":ìi{il,"l.itl3ir.1il 
'i:,1";t# 
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Ì-rc 5.f Covcmnent pump schemes and arcas
of basin rrigatìon in Northem Suda.n l..rom

Sudail lrrígation, Khartoum, r957

When the Nile flood is belorv average the
area floodcd is drastically reduced, as appears
in thc îollowing table :

T.rsrr VII

RANGD OF ARET\ FLOODED IN
BASINS

SheniLi Dongola Tolal
1938 Very good

Nile 4r,ooo 6z,z8o ro9,z8o
r94r Poor Nile 6,()50 4,6Eo ro,73o

In geueral the basins are popular because of
the case oJ cultivation and the fact that the
yieids usually suflìce to cover the lorv irriga-
tion chargcs, if there are any, quite easily.
Some oîÈcials oî thc rcgion declare that basin
irrigation leads to indebtedness and irrespon-
sibility in the peasant, who sees only too
clearly tlìat prosperity or poverty depends on
the will oî the Almighty rather than on his own
endeavours, but judgments of this sort are too
common in the mouths of the more fortunate
to carry much weight, and it is certainly true

to say that some of thc basin farmers are
extremely diligent and skillul cultivators.

It Ihe saqia lands three cultivation seasons
are recognized s/lllzol or wintcr, sei.f or sum-
mer, and d&ntlr& oî flood. The slllzpl season
extends îrom November to March, and is the
time when the cooler conditions encourage the
growing of wheat as the principal crop, barley
being also cultivated in thc sandier and lcss
fertile areas. Among the leguminosae óelst1r,
(Medicago sallza or lucerrrc) rnay be found in
the fields in the winter, {or it is a perennial
crop, and lubia (Dolickos lablab) mzry stlll be
being irrigated to procluce a crop oî seed, having
been soln in the hotter flood season lvhich it
prefers. In the Shencli-lJerbcr reach partic-
v,larly, fasulia (Phaseolws tulgaris or Ihe haricot
bean) is grown both for cxport as dried beans and
as a green vegetable, rvhile farther north lupin
and Jul aasri (Vicia faba or the tick bean)
are grown where the winter is longer andcooler,

Summer crops are not very important, for
the river is so 1ow and the tempcraturcs are so
high that irrigation is diff,cult and unreward-
ing. Because of the shortage of animal fodder
some dkura n'nllet (Sorghww uulgare) m:ay be
grown, to be cut grecn, but apart fron this the
sa4ia's chief duty is to keep the perennial
crops likc lucerne ancÌ the fruit trees alive
(Plate XXII). Dates, mangoes, and citrus
must aÌl be watered copiously if they are not
old enough for their roots to havc reachcd the
water-table, ald if pumps break down through
overwork the trees die. Thc summer season
extends frorn May to August, and so a second
reason why fìeld crops are not much grown is
the danger that the river may rise beîore they
are harvested and then may burst its banks
rn r ì , l cc t rn r r  fhcm

The flood season extencls frorn August to
Novembcr. It is the timc of year when culti-
vation is easiest, because the river is full ancì
the high humidity oI the aìr reduces the need
for water, but it is also the time when insects
and other pests are most likely to attack the
crops. Millet, lubia ar.d rnaize are the principal
saqiu crops, and small areas of ground-nuts,
sesame, and baruia (okra., Hibiscus escwlenlus)
are also grown. On seluha land, much the most
important crop is lubia, which provides both
animal fodder from the leaves and beans, and
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human food when the beans are finally har-
vested. Millet and maize are also grown, the
latter being most popular while still green and
soJt.

In the basins the soil is usually heavier than
h the sel,uhq land, and ploughing may be
needed after the flood subsides to break up the
surface to make a seed-bed and a-lso to kill
weeds. No rotation is practised, and in con-
sequence pests which attack the crops and
reduce yields are common, The most usual
crops are lubia, millet, chick peas (Cicer arie-
tr.num), haicotbeans, and wheat. ln the Kerma
basin the high yields obtained in the first few
years oî cultivation soon fell off as the soil
became contaminated with salts. Subsequently,
heavy flooding to encourage the washing out
of the salts and the deposition of siÌt has brought
some rmprovement, and now the wild lucerne-
like plant hiteik (Trigonel,la laciniata) provid.es
useful grazing outside the îorest reserves,

Land, T enure

A1l. fhe sqqia land, like some oî Ìhe seluha
land and of the basins, consists of privately
owned land that has been surveyed arìd regis-
tered since the earliest years of British rule in
Suda.n.r Because the inhabitants of the area are
Muslims, when omers die the division of land
betlveen heirs follows the Shari'a Iaw oî in.
heritance. This has meant that though the
holdings were mostly of quite reasonable size
at the time of first registration soon after the
reconquest, subdivision has taken place pro-
gressively as each owner has died and the
smallest individual right to land today is
extremely small, In fact, very minute areas are
not demarcated or registered separately, for
they rvould be much too sma tà be worked
economically. Instead, when the size of indi-
vidua.l shares falls below a prescribed min imum,2
they are recorded as undivided shares, and then
rt rs customary for one member of the family
to act as the reptesentative of several owaers,
working the la.nd and distributing the yield to
the owlers or their representatives.,g

The distribution of the crop on irrigated land
is- still further complicated by the customary
division of shares between the sa4ia builder, thl
owner of the bulls, the land-owners and the
persons rvho actually do the work of cultivat-
ing; all these have their traditional shares,
several oI which may accrue to the sanre per-
son. [n fact, lrcquent and ]"ng-drawn ou[àis-
putes about inheritance, the demarcation of
land, and the distribution of profrts {rom it
have given the Northemers a well-merited
reputation for quanelsomeness, and it some-
times erzen happens that land is allowed to go
ou l  o f  cu l l i va t ion  lo r  lack  o f  agreement  on  the
proper distribution of its produce.
'l' 

he Modernizqtion oJ Agricwlture
The conversion oÍ saqia lands and basins to

pump irigation is part of a process of moderni-
zation of agriculture in the Northern proyince
that is as yet inconplete. The first step was
taken in r9o4 with rhe esrablishment óf the
Zeidab concession , wlr'en tt,ooo Jeddqns on the
west bank near Atbara rvere leased to a private
company rvhich intendcd to scttle on the Iand
numbers of freed slaves from the United States
of America. When this scheme {oundered, the
concession was taken overby a compaly known
as the Sudan Plantations Syndicate, which
undertook the growing of cotton as a com-
mercial venture,a Despite some ups and downs
caused by varia-tions in the price of cotton the
scheme has on the whole prospered, ald is now
in the hands of a wealthy Sudanese family.
Tenants are responsible lor the growing and
harvesting of cotton in tenarcies of < ro
feddans each, and receive a 5oo/o share oi the
profits in addition to sone z feddans of irrì-
gated land on which they may grow whatever
they please, retaining the whole crop.s

The government's first venture into aericul-
ture in the province, apart from setting up
small gardens for the supply of fruit and vege-
tablcs to officials, was during the First Wo;ld
War, when irrigation schemes were rnaugu-
rated in a numbcr oI hithcrto l itt le-used basins

,:$:,',:1,'"11,'l,r::;::iíÍil;t:l.:iìTJ3à"""#:?li:,i?i;H.,îL'àg$.":l:$t'.:.$?id"ii:iJ1i1.fo"iT,'gn"iìt1d
: l r  prd l : .e the r iehr,  of  ab.enree heirs f requenr ly lap,F.
:+ l '  
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Fr{r.55 Pump irrigation in Northern Sùdan-
From a map drawn by the a"uthor to accompany
Iwi|.rtioll by f wfs lrow lhe Ntle in lhe Sudan,

KlÉ oùm, 1955

to avert thc risk o{ laminc in years oî lorv flood.
Despite various dillìculties causcd by ineflicient
cultivation, the sclìemes have continued to
operate until the present time, their number
haviug bee:r increased during the Second
World l\rar by the addition of two new large
schemes, Aliab and Bergeig (Fig. 54). In the
goveÍlment schemes thcre is no sharing of
crops, the goverrÌment takilg its return by
clìargiug a water-rate which r.aries according to
thc crops grorvn. For ma.rìy years nor,t' these
government schemes have been run at a loss,
the surns collected from tenants being in-
adequate to covet all the costs of fuel,
ma jn lenr r .e ,  deprpc ic  l iun ,  and superv is ion
that the governmcnt has incurrecl. Successive
efforts havc been made îor many years to
climinate this loss, but i{ the watel-rates were
raised to thc lcvels needed to covet costs, many
of thc tenants would have to abaldon their
holdings. It is, horvever, easicr to diagnose such
faults as over-staffrng o{ govemment offices,
poor agricultural practices on the part o{
tenants, or bir"d marketing facilities tlta-n to
overcomeUrem. Somc ofÈcials have felt that the
wisest course r,vould bc to clisposc oî the
schemcs to private individuals or to local co-

operative societies, though the withdrarval of
the element of subsidy jnvolved in their
running would certainly bc unpopular.

Despite the discouragiug cxample of the
governmcnt's schemes, there has beeÍL a con-
siderable clevelopment of privately 6.nanced
pump schemes, t'hose present distribution ts
inclicated in Fig.55. tsy tahing advantagc of
the higher lilt and output o{ a mechanical
pump, these schemes have becn able to bring
under cultiwation land too high or too far
Jron.r the river to be irrigated by water-rvheel
Sometimcs existing saqia land is incorporated
in purnp schernes; sometimes channels are dug
to enable saqia lalrd to be irrigated {ron the
pumps in retum for a snitable watcr-ratc; and
sometimes nearby water-lvheels arc unclis-
turbed a.nd continue to opcrate as beforc The
most eff,cient schemes hawe undoubtedly been
those where private indiviclual5 fiavc acquired
enough land to be abìe to set up schemcs com-
pletely within their own control. Thesc scLemes
are not popular with the local populations, who
are usually associated as employees only, but
some of the longer establishcd pdvate schemes
are quite profltable.

The more usual types of non-goverlmcnt
scheme ate usually either plivàte and con-
rnercial or else co operative, though in practice
they  d i f fe r  l j l t l e .  ln  eac l r  ins tancc  d  Pump js

bought and installed, and canals are dug to
command an area rvhich may include both
private and government, i.e. unregisterccl, 1and.
The former remains in the hands oî its existing
owners, whilst the latter is shared out in
tenancies, usually of 5 or to fedclans each, alld
these are watered according to an agreed
rotation, the crops behg sharcd eqrtallybetrvccn
tenants and thc pump oI\'ner. \Vhen the pump
is the property of a private individual and the
scheme is being run as a commercial entcr-
prise, he keeps any prolìt that rcmajns a{ter
paying his expenses.'I'his sum maybe presumed
to be suficicnt in most years to rewald him for
his pains and his investment, since therc is stjll
a long waiting list of applications îor pump
licences. When the pump has becn bought by a
subscription between the villagers thcmselves,
the scheme is called a co-opetative one, and the
profits, if any, from the scheme's 5oo/o of
the clops are used for the improvement of the
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schene, for works of social bctterment irr the
localitlr, and for the payment of a dividencl of
not more than rz0/o to the sharehoìcìers. In the
Shendi Berber area the majority of the schemes
are of the commercial type, whereas in the
ùIerowe-Dongola arca, and to .L smaÌler extent
near \\tadi Halfa, tÌ:Le co-operative type is more
common. The comnercial pump-owners arrl
usually businessmen or letired government
offrcials, rvhile thc subscribers to co-operative
schcmes, who are requircd bl. or-dinance to be
Iocal pcrsons, often jncludc members of the
villages who have îound work outside and are
anxious to do something for the people leît at
home. Indeed, in view of the dif&culties o1
comnÌunications north of Dongola and the
high cost o{ Juel and sparcs, it is probably
only philanthropic rather thal commercial
motives tlìat have been able to bring about
the establishment of pump schemes therc
at all,

The crops grown ou the pump schemes differ
little from those to be found on fine saqia land.
Yields are, horvevcr, usually better because
watering can be more thorough and more
frequent. On the other hand, the grorving
shortage oî anima-l manure in relation to the
area cultivatecl is having harrnful eflects on
fertility r'hich artificial manures can only in
part restore. 'Ihcre 

is a common practice oî
digging sand {rom the desert and using it to
endch qopped land. Such manure, especially
when it cones from the site of {ormer habita-
tions, providcs a sourcc oî nitrogcn of vaiue to
the crops. This practice is understandably
deplored b1 the Antiquities Service.

It may be thouglrt surprising that cotton,
the most impolta.nt crop both in Egypt to the
north and in the Gezira to the south, is not
grorvn in the Northern Province except at
Zeidab, particultrrly sincc a major agriculturaÌ
problem of the region js the lorv financial rettrn
to be obtaincd from the existing field crops.T 

he reason is in part that the strict discipline
required in proper lcvelling, ridging, rvecdirg,
and cleaning, if a success is to be made of cotton
Browrng, rs not readily accepted by the inde-
pendent ntinrJcd Norlhr.rners. A more irnpor-
tant problem, howcver, is that the1. cannot be
prevented îrom growing such crops as batnia,
which harbour the pests oî cotton, throughout

r45

the year, and in consecluence pests abound and
yields sufier. Rcnewed attempts are shortly to
be made to grow cotton at Aliab,

Among existing crops quite high retulxs are
to be obtaineci from lucerne, rvhich is com-
monly grown among young ftuit trees and also
as a field crop at Gendetu. It needs a nearby
urban market, being bouglrt to {eed the goats
rvhich many towasmen keep to provide a daily
milk supply. The highest profits of all can be
obtained from onion cultivation, rvhich requires
a grcat deal of skillcd work in the preparing o{
seed-beds, transplanting of young plants,
manrÍing, and harvesting.

High returns can also be expected from the
growing of fruit trees, those best suited to the
region being citrus fruits and clatcs. Of the
former Sudan can producc a vety good swect
orange, green in colour, while thc grapeftuit
are of quite outstanding quality. The govern-
ment's pomological section, with its head-
quarters at Nuri, has been vigorously engaged
in propagating and distributing good species,
and large numbcrs are now coming to bear
fruit, after a set-back iu 1946 rvheu many
young trees were drorvned by the exceptional
Nile flood. There are estimated to be 2,ooo,ooo
date palms in the Northern Proviuce, rvhich
should be suf8cient to supply the whole of the
courtr) s necds and lo support a vigorous
export trade. Unfortunately, of the existing
palms more thal half are self sown scccllings of
poor varieties which are not watered and give
small crops only. Evcn the better palms are
usr ra l l y  a l lowed io  b ranch u l t i l  s ix  o r  morn
stems are growing îrom the sarne roots, and the
yields are in consequence much lowcr than
they should be. Experiments in government
gardens have shoqn that if datcs of good
varieties are planted at the proper spacing, and
if young shoots are removed as they appear,
reguìar watcring will bring an annual retum
oî morc than f6o fo the fedtl.an, the li{e of the
trees being as much as roo years. -fhe 

main
obstacle to the adoption of a rational policy of
date production is that the ownership oî date
palms does not necessarily go with the owner-
ship oî the land îrom which they grow. When
a,n individua-l tree may be shared betrveen a
dozen or more owners, it is an aìmost impos-
sible task to reach an agreement to cut it dowrl
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and replace it with another that will not bcar
fruit for a number of Years.'fhe government pump scheme at El Bauga,
it r,vill be recallecl, lies near the southem limit

of date growing. The scheme plesents a most
attractive appearance, îor each lo-/e ddan hold-
ing contains in addition to the fielcls in the
rotation a z8-;feddan plol oÎ dales and- r Jeddan
devoted to citrus lruits and a vegetable garden.

Except il the fine galdens near Mctemma
there has been much less planting of dates or

other îrtit trees in the commercial and co-
operative scl-renes, Jor there has not been
sufÈcient agricultura-l extension work to make
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known the results oî the government's pouro-

logical experimeuts, while the owners and

tenants are oJten too iDrpaticnt to care for a

crop that takes seven to eight years to bear

fruit.
1-he cconomic limit to which water carr be

raised by pump has not been precisely deter-

mined; at present it is rarely more than ro m.

in the Northern Province. For the purpose ol

determining the ultimate irrigable area in the

reeion a survcy was recenlly conducled to

loàate  t l , "  r5 -m. ' i *opotamon 'on  e i ther  s idc  o f

the Main Nile, an isopotamon being defined as

the intersection oJ the land surface with a plane
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at a given height above the mean low level of
the river at its nearest point. The figure of t5m.
was chosen on geomorphological as much as on
economic gfounds, in that the highest alluvial
terraces throughout the Northern Province are
generally situated below the r5-m. isopotamon.
While a lift of zo m. is being attempted at
Guneid on the tslue Nile, it is very doubtful
rvhether anything more than ro m. couÌd prove
successful where cotton is not grown. The sur-
vey included the digging of soil pits to inves-
tigate both the clay percentage and the sodium
value of the soil; from it Fig. 56 has been
drau.n, rvhich represents the \Àrhole area below
the 15-m. isopotamon.

Yet even if the necessary capital can be
found, as should be easier now that a new Nile
Waters Agreement has been signed, to petmit
the irrigation of all these areas, there will only
be a tempotary lessening of the pressure of the
population on the land in the Northern Pro-
vince. The prcsent tendency for the men to go
arvay to find work, rvhiìst leaving their wives
and families in their native villages, reflects in
part the fact that this is probably cheaper thar
trying to set up a home in any of the towns
where work is to be found, It is also to be ex-
plained by the general convervatism ald lack
of education among the women, who are afraid
to abandon their circle of friends and relatives
and follorv their husbands wherever they go.
Certainly it appears that the influence of Islam
andsocial custom almost entirely eliminates the
problem, so courmon in other parts of Africa, of
the wiJe who turns to other men's arms for con-
solation when herhusband is away. The penalty

for a wife's infidelity would be complete social
ostfacism or even death.

Concl.usion

Some reference is made above to attempts
that have been made to introduce a wider
range of industries in the provilce. Yet in a
region where the people are spread out in so
long a line, and where communications are in
consequence both costly ald diffcult, it cannot
be expected that emigration will ever be wholly
unnecessary to relieve the pressure of increasing
numbers. At the present time most of the
educated Sudanese throughout the country can
trace their ancestry to the Northern Province,
whose interests are in consequence unlikely to
go by deîault when government investment is
planned for the country as a rvhole. However, as
educationa-1 facilities spread throughout the
res[ of the country, rhis prcdominance is
likely to decline, the process being speeded
up by the growing tendency for educated
Sudalese of whatever origin to settle on rc-
tirement in one of the Threc Towns, usually
Omdurman.

In this way local ties are being weakened arrd
are being replaced by a grorving sense of loyalty
to the city and to Sudan. Yet at the same time
the organs of dissemination of Sudanese culttue
-the press, the radio, the schools, the trade
unions-remain principally in the hands of per-
sonswith a Northern Sudanese background. The
paradox remains of a Land of the Blacks where
Nubiau and Arab elements occupy central posi-
tions in the State, ard are likely to determine
the course of national policy for many years.
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Ckafler XI

WESTERN SUDAN

WESTTR\  SuDAN is  a  te rm commonly  used
to reîer to the wholc o1 the provinces of I(or-
doian and Darfur, which together comprisc
mote than 85o,ooo sq km. (34o,ooo sq. milcs).
Despite the considerable phJ.sical dillcreuces
which exist bctween various parts of this large
area, there is some justification for regarding
the rvhole extent as a single regional unit (Fig.

57). Climatic and vegetational zones, running
from east to west, cut across distinctions of
soils and relicf, which run from north to south.
The unity oî the region, and its diffetencc from
cornparable arcas east oÎ the Nile, become
apparent rvhen it is observed that negroid ele-
ments of great anticluity are widespread both
in Korclofan and Darlur. Many of the Arabs
and other nomads who are to be found irr the
two provinces have come from thc north and
west moreover (Fig. 58). Except among the
Nuba, Islam is widespread and the Arabic lan-
guage is accepted as the lingua franca every-
where. For tl.e past century the administration
has been dirccted from two main centres, El
Obcid and El Fasher, and of these the former
has much the greater commercial importance,
being the entrepòt for all the trade of the west.

Within Western Sudan numerous subdivi-
sions may be distinguished according to difier-
ences of structure, soil, climate, ald vegetation.
!-or convenience of description these will here
be grouped together into four principal sub-
regions, their boundaries being determined by
physical phenomena but reinforced by dif-
ferences in the origins, languages, and customs
of their inhabitants. These sub-regions are
Western Darfur, which extends rather beyond
the administrative region of that name, the

Qoz, the Nuba Mountains, and the Semi-desert.
An ubiquitous feature of the west is the

absence of perennial streams, which means that
during the diy season, lasting more than half
the year, men and animals are conlined to such
timited areas as lie within the reach of per-
manent pools or wells. The regiol ùs a whole

is thinly populatecl, the 1955 6 census grvrng
a populzr"tion of just over 3,ooo,ooo inhabitants
and an overa,ll density oÎ t,'venty-three to the
square kilometre (less than sixty to the square
mile). This is uncveuly distributed, however,
for many areas v'ith densities oJ nore than fiJty
to thc sqnare kilomctre exist, particularìy itt
the Nuba Mountains, whilc in the Semi-desert
lying to the north the mean dcnsity is less
thal trvo persons to the squarc kilometrc. fhere
is no doubt that a rnuch larger human and
animal population could be supported by the
agricultural and grazing rcsources of the region,
particularly i{ the water supplies could be
extended, and rational grazing control could be
instituted and enjorced, In the accounts of thc
sub-regions that appear below, special attcntion
will be given to the differences in structure and
relief that make different methods oÎ secudng
a water supply appropriate.

W E S T E R N  D A R F U R

Westerrr Darfur, lying to the west and north
of the Qoz sands, is one oÎ the few habitable
parts of Sudan wltere the solid gcology is not
masked by extensive superficial deposits. The
region is made up of two distinct elements:
the plain wherein outcrop various rocks of the
Basement Complex; and the volcanic range of

Jebel Marra, rvhich consists predominaltly of
basalt together with some phonolite and
trachyte. The general elevation of the plain is
about 9oo m. (3,ooo ft.) above sea-level, the
underÌying platform of the coltinent having
here undergone a slight upwarping along the
divide between the Chad and Nile basins. The
volcanic range rises to 3,ooo m. (ro,ooo ft.)
ald dominates the drainage oI the surrounding
country, but its extent is not great, being only

5o km. (3o miles) from east to west, and rro m'
(7o miles) frou north to south. There are also
some smaller basalt areas to the north-u'est of

Jebel Marra.
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Frc 52. \vestelll Sudan.

The plain of Westem Darfur consists of
gently unclulating country, dissected by local
streams and by larger watercourses which drain
Jebel X{arra. 'fhe iacision oî fhe rnaìur uadi
beds into the plain suggests that there is here
a former peneplain tvhose drainage has been
rcjuvenated by uplift, while the presence of a
number of flat-topped inselberge rising from
roo 2oo m. above the plain suggests the rem-
nants of a still earlier peneplain. Just to the
east of Jebel Marra and in the extreme rvest of
the province near the border, there are sotne
small outcrops of Nubian Sandstone which
appear as low hills, and suggest that formerly
much of the province must have been overlain
by sed.imentary rocks.

The rainfall of this lowland area vilrres con-
siderably, from a bare 3oo mm. (rz in.) at the
fringe of the Semi-desert to more than 7oo mm.
lz8 in.l in ihe extrcme souih rvhere the Qoz

sands overlie the southern portion of tlie
province. On the strength of both the rainîall
and the natural vegetation it is appropriate tcr
rccognize two zones in the plaia, a llortherly
and a mote southerly. The {ormer bcars a
vegetation described as ,4 caci a mel,lifera tllorll-
land, ard because the soils are thin a.rrd stony,
with a few sandy patches, grazing is not good
arld the population is sparse and impoverished.
The latter bears a denser rvoodland savannah,
the HilI Catena variant of Lou' Rainfall Wood-
land Savannah, accordiag to Harrison's classi-
fication, has better \yater supplies, and is
altogether more suitable for human occupa-
tion.r

T H E  N O R T H E R N  Z O N E

The more northerly zone reaches its northern
limit where the Nubian Series overlies the Base-
ment Complex rocks, there being also a marked

,-11;"T;X,"iiiiîi,'""Ti:;ts9r 
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!-rG. 58. Seasonal movemcnts of nonads in Western Sudan. This generalized map of seasonal migrations
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decline in rainfall towards the north and east.
Since this zone lies close to the Nile Chad
watershed the strea"ms carry little water, and
in the dry season the wells dug in the sands and
silts oJ the uadi beds soon dry up. Some ofhcial
attention has recently been given to the prob-
lem of improving the water supplies, and it has
been found that since deep bores are clearly out
of the question the best policy is to build dams
at suitable points on the streams to hold up
summer flushes that at present run to waste.l

The inhabitants of the zone are principally

Zaghawa, with small numbers of F-ur and a few
Beni Husseiu and other Arabs, includiag some
small sections of the Rizeiqat tribe. The stony
country is not as suitable for the nomads'
herds of camels as are the Qoz sands, and
flocks of sheep and goats and a îew cattle make
up the domestic animals of the area. While
the Rizeiqat live in tents and are nomadic, the
other tribes are settled in villages and rely on
cultivation as their chief means of subsistence.

The range of the nomads extends from the
gteal uadis such as the Azum a:rd the Rarei in

14. D. da Vajda, 'Some Aspects of Sùdace Water Developnìent in Arìd Regions', -F../.O. , ewto?rneht paryr No. 2t,
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the south, whither they go to find water in the
dry season, to the sandy soils overlying the
Nubian Series at latitude 16' or r7'N. The
latter area, known as t}re jizzu, has an impor-
tance that extends beyond the limits of the
Semi desert region, and even beyond those of
Sudan, for when late rain falls a valuable asso-
ciation oî grassy and herbaceous plants springs
up in the cool l'eather and remains green and
succulent until Jaluary or February, so that
camels and sheep can be grazed upon it ard
need no other water supply. The chief species
oî vaJrte are Ind.igoJera bracteolata, I- arenaria,
ar.d Neutada Procwmóezzs. Not only Zagahwa,
Northern Rizeiqat, and Meidob from Darfur,
but also Goran and Iledeyat from French
Dquatorial Africa, andmost of all the Kabàbislr
from Kordofan, send a number of their animals
to the area in the care of their young men when
reports of grazing are good, and both men and
beasts eventually return to the tribal wintering
areas ill tlìe best of health and spirits.l

The cultivators oî the zone live near the
tvatercounes, and grorv their crops in two
types of area, Where patches of sand occur,
as outliers of the Qoz, they grow bulrush
millet (Àrabic duhhn, PenNisetwm typkoid,euw),
since this grain can withstand even drier con-
ditions than the conmon mtllet (Sorghum
aulgare, Arabìc dkura), which provides the
staple food of the majority of the Sudanese.
They also cultivate the sandy strearn beds,
sowing grain and vegetables when a flush has
thoroughly wetted the soil. Near Kutum, the
administrative centre of northern Darfur,
which has a reliable water supply from wells,
cultivation along the u,&di is oî great impor-
tance, There are îruit gardens producir:g citr-us
fruits and some of the ferv date palms of the
province. These latter are of rnore intefest as a
rarity than as a commercial crop since the
summer rains usually make the trees shed
their florvers, after whicl.r they have to florver
again, with thc result that by the time the crop
ripens the weather is too cold and the dates
are of poor quality.2 In the winter tobacco is
grou'n, and irrigated plots of onions are culti-

I Hanison, at. .it.

vated by the women. The Wadi Kaja is the
most reliable source of water in the area, but
other wad.is are less well supplied, and by the
end of the dry weather many of the wells are
almost dry, so that most of the Zaghawa
villagers have to migrate to the south or west
to live aJong the more reliable watercourses.
Lacking the habit of frequent movement of
the nomads, these villagers undoubtedly find
their forced migrations a considerable hardship,
and they settle outside the permanent villages
of the Fur in temporary huts and shelters. 'Ihe

villagers who stay behind
and protect their homes
stfangers.

the harvest
lands from

T n r  S o u r n e n N  Z o l  r
In the southern zone of Western Darfur

there is a- gradual amelioration of conditions.
The soil of the plains remains thin, stony, aud
infertile, but the streams which drain larger
and wetter areas hold more water in their beds;
they can therefore supply drinking water not
only for the local inhabitants but also for the
immigrants from the north, and for others from
the south ald east, who bring considerable
nurnbers of alimals with them. This is one of
the most prosperous areas of the Fur, whose
villages are situated beside the streams both
to the east and the west of Jebel Marra (Plate
XXIII). The broad, sandy stream beds ofier
permanent water supplies, which make for the
stability of settlements and the continuity of
development, and are flanked by valuable areas
of alluvial soil, fertile and easily worked. These
comprise terraces laid down by the main
streams, derived not so much from the basalts
of Jebel Marra as from the dissection of the
volcanic tufis within the mountain. There are
also sandy or silty alluvial fans deposited by
the local streams, which are favoured for cul-
tivatiou. The nomads are attracted both by the
rvater supplies and by the good fodder for their
animals afiorded by the najîl grass (Cynod,on
dactjtlon) and. by the pods oî tine haruz trees
which fall in large quantities in the late rvinter.

As seems general in Africa at this latitude,
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Frc <o. La.rd clàssìlìcation and use in Wcstern Darfùr' From

U.5.7-.A F îrimetrogoll |1iv S t!4t (r9a3) and local survev bv
the authol

where both nomads and settlecl villagels arc
found occupying a comnlon territory, the F-ur

live exclusively in comp.l.t vìlfages, varying
from a bare 50 huts, which would indicate a
population of r5o-2oo Persons, to as many as

àoó hlrts or more. There is evicìencc from the

distribution of broken sherds and disused
grindstones on many of the hills near the Azum
ihat rt some earlier date vilìages rvere sited in

defensive positions, comparable with those
occupied until very recently by the Nuba.
Today, horrevcr, vil lagcs are built at a distance
of about hclfa. rnile from the aali bed, usuaìly
on a stony site where drainage will be rapid

after rain.l
The prilcipal areas of cultivation oI the Fur

are to be found along the river terraces and on

the sandy soils laid down by the minor u'adl.s,

where groves of the herà.z tree occur
(Fig. SS). The land is cultivated
every year, with only short Periods
of îallowing, but crop failures are
rare since the soils are well suppìied
rvith plant foods and because the
rains, especially on the western side
of Jebel Marra, are fairly reliable
The staple crop is millet, and other
subsistence crops grown during the
summer include bulrush millet, used
to improve tt.c fi.avo:u of dkwa
porridge, ancl also ground-nuts,
maize, sesame, and bamia. Sowìng
of the summer crops takes place rn

June or even July, rather than with
the first rains in May, because o{
the probability oî a dry spell in MaY
or June which would be fatal to
young crops. Maize and bamia ate
harvested green, but the main croPs
stand in the fields until November
or December. Whilst clearing the
land is the work of the men, women
arc expected to contribute to tlc
rvork of weeding, ald are subse-
quently responsible for harvesting,
[hreshing. cnd blirrging the grain
into store. M any ol I lrem, moreor er,
cu l l i va tc  c rops  o f  mi l le l  on  the i r
orvn, in the intervals between
carrying out their dutics of cook-

ing the family's Joocl and caring for the
children.

During the winter the rvomen often burrl
and clear small patches oÎ ground near the
stream beds, and usc them to grow green
veget:rbles, espccially onions (Plate XXIV).
At the samc time a lew of the morc enlightened
men tend the fruit gardens that are to be found
rrear the larger villages. Lemons and guavas
are the most popular fruits, and mangoes,
other citrus fruits, and bananas are now being
introduced. Conditions are favourable, for the
trees' roots soon reach the water-table, making
irrigation umecessary. The occasiona-l frosts
on winter nights, however, mean that trees
may be hard to establish, ancl banalas can
only be grorvn under the shelter oÎ tall halttz
trees. At Geneina (Arabic 'Garclen') mangoes
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grow extremely well, and some are flow trans-
ported in May and June as far away as El
Obeid.

A long-established indigenous cotton is sown
in the summer and treated as a perennial crop,
being allolved to stay in thc groud for three
years or more, the lint being gathered as it
ripens,'fhe crop is oî poor quality, diseased
and giving a low yield, but centres of commer-
ciaì production are far away, ancl there has as
yet been no controÌ by the administration.
The cotton is used to produce a coarse native
cÌoth, spiuning and weaving being carriecl on
in most families, ln this as in their other trades
the Fur show how peasaats' traditions differ
îrom tliose of the Arabs who live round about
them, for while the nomads keep their personal
possessions to a minimum, to reduce the labour
of constant temovals from place to place, the
Fur have a greater need for self-suf,frciency
than the mobile Arabs and accumulate posses-
sions with less embarrassment. Apart {rom
weaving, the Fur also have menlbers who can
tan and dye hicles and skins to make slippers;
tailors and cap-makers who make garments
ready to t'ear; smiths who make and repair
spears, hoes, and knives; and women pot
makers who form and fire watcr and cooking
pots in a range of sizes. The dyes used by the
tanners are today imported, a.nd the source of
iron for the smiths is now usually a broken
lorry sprhg rather than a local ferruginous
sand, but othelwise the craJtsmen are almost
urhnì l - r  c " l { - ' ^ l i " -+  I

Local, Crafls and Mayhets

This self-sufficiency is a relic of earlier days,
when Darfur's only Ìink rvith Europe or the
Mediterranean raorld was by the precarious
Dqrb el Arba'xn, a forty days' journey across
the desert to Asyut and Cairo.2 The crafts have
persisted until today because communications
with the rest of Sudan are still difhcult and
expensive, so that on the one hand there are
few products of Darfur that can bear the cost
oJ transport to central Sudan or to markets
abroad, while on the other hand goods brought
more than 8oo km. (5oo miles) from the rail-

head are rarely able to compete wtth local man-
ufactures.

Commerce in \\restern Darfur consists mainly
of an exclange of ìocal products, and takes
place at markets which are held regularly,
usually at the larger villagcs. Thc markets
attaùr thcir greatest importance during the
winter months, for then the Fur have little or
no work to do in the fields, ancl can readily
spare the r,vhole day to walk 15 km. (ro miles)
or more to market, do a little buying and sell-
ing, and walk ìrome iu the evening. Objects
offered for sale at the narkets iaclude baskets
of grain aud bawia and raw cotton brouglrt in
by the cultivators, Iimes and onions from the
irrigatcd gardens, native thread and cloth,
ìocally made hoes, kniwcs and axe-heads, and
occasionally some chickens, eggs, sheep, or
goats. There is a section of each market devoted
to the sale of native beer, bretved by women
from millet, for few of the uneclucated Fur pay
heed to the Islamic ban on a-1cohol.

Camel-owning Arabs may also attend, buy-
ing grain and offering to carry loads to Geneina,
Nyala, or Dl Fashcr, rvhile the Baqqara bring
milk and butter and an occasional bull for
slaughter. 'l'herc 

are, moreover, several pedlars
of various tribes who travel from market to
market selliag a mixed assortmcnt oî foreign
wares. Sugar and tea are the only additions
to tìre nativc diet apart from certaia spices
and Port Sudan salt, rvhich is now generally
preferred to the coarce native salt evaporated
from the streams ofJebel Marra.'fhe merchants
also sell cloth for women's robes, the blue lÒó
being worn increasingly in preference to local
cloth. Other wares include beads, matches,
razor blades and needles, mirrors, charms,
sa.ndal-wood and incense, the largest items
being aluminium trays, tea-pots and tea-glasses.
Coffee is rarely drunk, and can be obtained in
the larger markets only.

The principal markets of the region, where
trade is carried on every day, and r,vhere there
are lock-up shops in which merchants can leave
their goods in saîety, are to be found in the
administrative centres of the districts '. Zalinge|
Geneina, Kutum, and Nyala.s In addition to

r.Nvalù, which lies on the borders of we\tefn Darful and the Qoz, is clìieily important as an administrative and commer
cial centre for the Baqqara Arabs.

, Idrr', 'The Wadi A;ùm fróm tJrom Zalirsei to Murnei', S.N. 6 Ì., al (r95o).I W. G, Bro$.rìe ?Browrie, Tratels in AÍrica . . ., rTsz r?gE:ry99,1806.
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J elldba , t.e . metchants from the riverain areas oÎ
central and northern Sudan, who are also to
be found in the southern provinces and as far
rvest as Nigeria, these towls support a few
Levantine merchants, who generally make a

- rather better living than the Sudanese because
they can supplement their dealings in local
commodities with a trade in imported groceries
arld liquors. The consumers at these towns are
the members of govetnmcnt departments and
various locally recruited officials, together
with the small number of urba.nized members
of local tribes. Away from the centres of
government activity there is scarcely any com-
merce of importance, and hence few extran-
eous groups to be Jound.

At Zalingei amd Geneina a:rd beside several
of the streams between El Fasher and Jebel
Marra, e.g. the Wadi Golo, some ol the more
enterprisirg merchants have been encouraged
by the presence of good soils and plentiful
underground li'ater to undertake commercial
crop production on a small scale. Potatoes did
welì while there was an appreciable numbet of
Europeans at Dl Fasher to buy them, and
tobacco, intended îor the manufacture of
coarse srufi which is generally chewed rather
thar taken by the nose, has proved the one
commodity which can bear the cost of trans-
port to Omdurman. To grow these crops, suit-
able plots are leased from the tribal authorities,
the labourers employed being usually western-
ers resident in the towns. The mangoes grown
at Geneina are already dispatched for cou-
siderable distances into Sudan, and there is no
doubt the crop could support a small cannìng
or syrup-making industry if the capital were
forthcoming.

Oî other industrial prospects Western Darfur
has at present none, both from the lack of raw
materials and because of the dif6culty of com-
munication with the rest of Sudan. Now that
the raihvay has reached Nyala it seems likely
that the existing small transit trade which
carries goods from Port Sudan to Wadai in
French Dquatoriaì Africa may well increase,
particularly since the local authorities are
making serious efiorts to develop the produc-
t inn  n f  nach- r rnnc  there

J E B E L  M A R R A

The volcanic Jebel Marra is a small but
quite distinct sub-region: it is a complete
barrier to movement, whether for Arabs or for
motor trarsport, ard the streams to rvhich it
gives rise are responsible for aÌmost all the
pattern of settled life, as opposed to mere
nomadism, that has been described above.
The Jebel is here discussed in conjunction
with Western Darfur because physically and
linguistically its inhabitants are hardly to be
distinguished from the lowland lìr, while their
economy is even more nearly self-suffrcient.

Jebel Marra has long been a refuge for the
F'ur in time of trouble, and contains evidence
oî settlement much more intensiYe than the
present patterrr. Apart from ruins such as those
at Turra and at Jebel Killing there are traces
of the system of terracing having formerly
been extendcd nearìy 3,ooo m. (to,ooo ft.ì
above sea-level. The range is generally agreed
to be of Tertiary age, and consists o{ three
principal elements: to the south lies the highest
peak, on the rim of a much eroded crater, in
whose centfe are two lakes; to the north of
this there is an extensive mass, almost as high,
of alternate sub-horizontal basalt flows and
accumulations of volcanic breccia; while
beyond this mass to the north there is anumber
of isolated massiîs and a conîused topography
o{ isolated plugs and subsidiary cones, l'hich
present a strange and irregular outline. Steep-
sided gorgcs ald areas of pumice, eroded to
form a 'bad-land' topoglaphy, maLe no\.e-
ment difÈcult within the Jebel.1

No climatic stations have been cstablished
on Jebel Marra, so the actual rainÎall totals and
temperatures experienced are not knowa. Essen-
tially thc climate is oÎ the same type as that in
thc surrounding country, with a somewhat
higher rainfall and generally cooler conditions.
No rain falls in the rvfurter, since the north-east
trade winds are much too dry and the latitude
is too far south for Mediterranea-n depressions
to bring more than an occasional cloudy day.
Observation suggests that the north and east
sides of the mountain are appreciably drier tha.n
the south and west. This is explained in part
by the fact that the prevailing winds in the
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summer come {rom the south-west, and irr part,
apparently, by the tenclency noted above in
Chaptcr III, for the convectional storms which
form around the highest peaks to be carried
r,vestwards with their load of moisture by the
rvinds rvhich L,low al upper lerels. 

' l 'he 
vege-

tation oI the Jebel is grassy savannah; trees
are gencraily scarce and stunted, except besicle
the streams rvhere tall jamneiz (Ficus syca-
moru,sJ atd hardz abound. The wild olive grorvs
on the higher part ol the mountain up to 2,7oo
m. (9,ooo ft.), and bracken occurs towards thc
tops. In general, affrnities of species are as much
rvith the Red Sea hills and the Mediterranean
as with the mountain areas oî Ccntral Africa.

On the steep and relatively youthful slopes of
the Jebel flat land is rarc, and can with dillì-
culty be spared from cultivation for the purpose
of building villages upon it. The level areas of
the central block of the Jebel are preferred îor
this purpose, there being a tendency to look for
protection from the cold north v,'incls of the
winter behind a convenient hill or slope. Else-
where settlements occur on spurs, while all but
the steepest valley slopes are cloaked with tcr-
races. These are constructed chiefly in order to
protect the thin soil îrom crosion, but they also
sefve $'here thcre are perenniaÌ streams to
make irrigation possible, This is by no means
confrned to lìelds beside the streams, for long
channels follorving the contours carry rvater for
considerable distauccs to wheat ald barley
1ìelds and to lruit gardens.

In summer the upland or Jebel Fur grow
rnillet and maize, and various vegetables and
relishes, very much as in the plains, but in win-
ter they also gtotv some irrigated beardecl
wheat and barlcy. Cotton and tobacco are rare,
ancl among the few cash crops are red peppers
and sma1l red tomatocs, rvhich arc dried ancì
exported to markcts throughout central Sud:ur.
Small Jruit gardens are common, producing
1ìne Italian lemons and guavas of exceptional
quality in adclition to the usual limes.

Domestic aninals arc relatively scarce in the
Jebel; there arc no camels and cattle are of a
small brccd. Donkeys are the normal means of
traNport, and are used to carry the products
of the Fur to thc markets of the plains. The
leopards lvhich abound in the mountain are a
menace to all the smaller animals, and stone

leopard traps are to be seen near most villages.
Baboons are also common and do much harm to
the crops. For govcrnment purposes trains oî
mules arc employed to carry baggage, goods,
and offcials along the narrow stony tracks that
provide the only means oî communication.

In generaJ, it may be said that the Fur arc
less prosperous in the Jebel than in the plains.
The dilîculties of their rugged enviroùment ate
reflected in the gcneral meanness of their wil-
lages, whose stone-walled huts seem to merge
into the dark basaltic rocks and soil oî thc
countryside, in thc backwardness of domestic
crafts, and in the poorer standard of clothing
worn. In its policy of developing fruit gardens
throughout the country the government has
made an effort to exploit the Jebel's soil,
climate, and \vater. The most important garden
is at Suni, rvhich lies about r,2oo m. (4,ooo ft.)
above sea-level. Sub-tropical fruits such as
apricots and mulberries do well, but those
needing a cool resting season, such as apples,
cannot adapt themselves to such lorv latitndes.'fhe 

chief value of such gardens Iies in raising
seedlings, and in providing r.egetables as an
amenity for governmelt of&cials. f-he trausport
costs arc too high îor any oî the gardens to bc
run as economrc concelns.

El Fasher

For putposes oî administration and trado
Westem Dirrfur is not regarded a"s a distinct
provincc or region, but is govemed together
lvith portions of the Semi-desert and the Boz
fron.r El Fasher, the historic capital oî the
Kingdom of Darfur. 'lhis tolvn lies in tlie zone
where the sancl-dunes gradually pcter out, not
in zr single abrupt line but in an irregular altcr-
nation of clay valtey-bottoms liable to floocling
and dunes of red sa.nd, El Fasher itsclî is built
on two sandy ridges on such a site, the inter-
vening valleybeing occupied by a footballpitch,
a seasonal lake, and a number oJ criltivatcd
plots. The surface water supply of the torvn is
provided by the Wadi Hallouf, which florvs irto
the lake. lVater for animals is also pumped
from the reservoir on the \Vadi Golo r5 km. to
the  sou lh .  For  d r i l l< ing  watc r  thc re  i i  now i t
total of Jourteen dcep bores, sunk to an average
depth of 55 m. to tap the Nubian Sandstone,
and these supply several water-yards.



r56 T H L  R E P U B L I C  O F  T H E  S U D A N

In El Fasher torvn, as in every commercia-l
and administrative centre in Sudan, the popu-
lation is considerabl5. more nixed than in the
surrouuding country. Apart from Fur, there-
fore, there are settled Arabs, Jellaba, a Îew
Levantines, a number of westerners and a very
small number of merchants from the Fezzan,
together with the ofÈcials of the provincial
administration, norv entirely Sudanese, the
senior ofÈcials being mostly from the riverain
areas in the east. There is also a military gar-
rison, recalling thc days wlten Sultan 'Abd er
Rahman and his successors here built the
sturdy palace which is Dow occupied by the
provincial goyernor. The town has been until
recently the entrepòt for almost all the pro-
vince's exports and imports, with the exception
of camels, sheep, and cattle sold on the hoof;
it lies, however, at the end of a fearÎul 65o km.
(4oo miìes) of road across the sand-dunes to El
Obeid, and there is a growing tendency for
commercial lorries to follorv the southern route
to Nyala, which lies in a potentially wealthier
zone, and has now become the tcrminus of
the railway extension to thc west.

C ommwnications anti Tr&d,e

The imports of Darfur ca:rnot be satisfac-
torily distinguished from those of the country
as a ir'hole, since no statistics are available for
commodities caried by road. They differ
chicfly in lhar ma.hinery. privale cars, high-
quality goods oî any kind, arrd perhaps most
noticeably bicycles (because of the sandy roads
in the towns and the poverty outside them) are
all very rare in the province. Apart from a few
shops serving the needs of of&cials, the goods
ofiered for sale in El Fasher are essentially the
same as those already described in the country
markets. Sugar and tea ald bales of cloth form
the bulk oî lorry loads. Petrol is brought in
four-gallon cans, which are later used for carry-
ing water, and are also employcd it fhe semn
trade described below in Nyala.

The principal exports are tobacco, which is
wrapped in mats $'oven oî pafur Teaves, setnn
(clarified butter), and soft cheese, which are
carried in petrol tins and hides. Since a large
proportion of the province's exports consists of
cattle, which go on the hoof to El Obeid, lorries
find it harder to get loads when running east-

wards tha:r on the outward journey, and so
their rates are lower. The cost of transport is too
high to encourage the tapping oÎ gum except in
the eastern part o{ the prowince.

Comrnunications in Darfur are especially liabJe
to interruption during the rains. While the sur'-
face of the sancly roads over the Qoz is improved
by rain, the clay patches near El Fasher
become impassable when wet, so that even
after considerable expenditure by the goverl-
ment on road building it is still not possible to
reach Geneina or Nyala. during a spell of wet
weather. To the west of Jebel l l larra'Irish
bridges' of brushwood arld stone are laid across
the aqdi beds, and once broken by the stream
they carÌnot be repaired until late October. The
road to Geneina is oî importance, apart Irom its
local value, as a section of the trade and pilgrim
route which crosses the continent lrom west to
east. The frontier lies not far from the economic
watershed between Port Sudan and Port Har-
court, but a certain amount of the import trade
of Wadai in French Equatorial Africa comes by
this way, particularly goods such as cloth from
the Far East. Numbers oî cattle are quietly
driven iato Sudan auoss this border every year,
and consumer goods such as cloth and sugar are
taken back in return, prices in Darfur being
generally cheaper than in Wadai. Some of this
trade, however, is contraband, and naturallv
keeps away frorn the main road. The most
regular traf&c along the road consists oÎ felldta,
Muslim pilgrims bound for Mecca from French
Equatorial Africa, Nigeria, and beyond. These
people come to be known later in their jour-
neyings as the 'rvesterners' who are to be îound
in many parts of central Sudan, and constitutc
a valuable labour force in the cotton-growrng
areas.

Ways of introd.ucing new cask crops to Darfur

These have been the object of some study
since the Second World War, for the conjunc-
tion of good soils, potential irrigation water,
and lower temperatures has suggested that it
might be possible to dispense rvith imports oî
various commodities and so to strengthen the
country's economy. The crops investigated in
rg+5-7 were tea, cofiee, tung, and some other
oils, but it generally appeared that physical
conditions were not .\'ery favourable and that
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suitable extensivc soils were lacking. It was
thought that enough sugar cane might be pro-
duced to support a small factory, thougìr it
rvas not at all certain tbat the prospect coulcl
be made attractive enough to interest a pri\rate
investor, and it rvas recognized that from thc
poirt of vicrv of improving the local diet it
rvould be beneficial to grow more pulses. \\rhere
certain of the strea.ms on the eastcrn side ol the
mountain spreacl out over dcltaic fans, tobacco
might bc grown o{ highcr quality than that norv
cultivated for the snuîi trade, but tribal
grazing and cultivation riglits are involved, to
say nothing of the initial experiments tliat
rvould be required. I1l fact, the difÈcultics oI
starting a successfirl anrl profitablc venture are
considerable ancl so {ar no faction has been
taker. During the recent lvar there was exien-
sive îelling of the best timber of the region,
especially of mahogany tnd itderab (Cordia
abyssinica): these are now being replacecl in
government plantations rvhich shoulcl meet
local needs but rvhich because of ttansport
costs cannot bc expected to supply the other
parts of Srrdan.

During the ycars of irigh cotton prices (rg5r
and r95z), there rvas a strong local demand for
help to be givcn to gror,ving cotton in tlìe areas
of clay soil towards the fringc of the poz in the
Nyala district. Some cotton rvas in fact grorvn
and exported, but tìre problcm oî provicling
sufùcient ginning capacity imposecl a limit
upon expansion. Subsequcntly, priccs have
fallen, and no Ìouger $'arrant thc transport ol
cotton up to 8oo km. (5oo miles) by road to the
rail head at El Obcid. The southcrn Darfirr
railrvay r'vill probably make tliis cotton grolv-
ing economic, espccially iî transport ratcs are
adjusted to help outlying regions.t The search
lor mineral l'ealth ir the rcgion has hitherto
proved unsuccessful. 't'hc 

local salt produced
by the hill Fur cannot compete outside the
Jebel rvith Port Sudan salt, and supplies of
limestone are barely sufiìcicnt for local neecls.

Trtra ()oz
The area of sand duucs may be seel Irom

FiB.  24 .  1 l - "  rnap o f  n ra in  so i l  c l i cgur i ,  s .  J ts
northern limit coincides approximately rvith

the trausition Jrom thc Scmi desert to the Lou'
Rainfall Woodland Savannah. This line lies
slightly to the north of the limit o1 pcrnanent
settlement and sedentary agricullure. It thus
happens tlrat the wholly nomadic tribcs range
betwecn the Semi-desert bclt, wlìere they spend
thc rainSr season and have Drost of their tribal
Leadquarters at points providing pcrmanent
rlater supplics, and the northcrn fringe of the
Qoz, whilher they migrate at the end of the dry
season to cnjoy the first oî tlìe rains. (Fig.
.58.)

The eastcrn and westerlr limits oî the Qoz
may be defined ats the edges of the sand duues,
which in many placcs pcter out into isolatcd
dunes, incrcasingly interspersed with clay-
covercd flats and depressions, rather than come
to a distinct end. On the southern side, as on
thc northern, nomadic tribes range in their
annual migrations across botir the Qoz and the
lands beyond, tvhich in this case consist 01
broad clay plains. Since their tribal hcadquar-
tcrs lie rvithin the Qoz, thcy will be described
in this section.

Withia the Qoz therc is astonishingly little
variety of sccDery or natural conditions;
a-lmost cverywhere thc gfound is gently undu-
latirg, covercd witir a martle of grasses and
Iterbs a:rd low scattered trees rvhose size and
cÌcnsity incrcase graclually lrom north to south
in tccordance r,ith the rainfall. The few hills
that appcar at the surface consist cither of
resistant granitic nasses from the Basement
Complcx or of inliers oî Nubian Sandstone.'Ihe 

fornrer are to be lound principally to the
east of El Obeid, constituting an cxtension of
tìte Nuba Nlountains, rvhile the lattcr occur
fartlrer rvest and provide, inter alia, the land-
mark that lias given its name to En Nahud.
('The Breir.sts' in Arabic). ln both areas thc hill
rnasses are too small to wafrant spccial atten-
tion. TLerc is, on the othcr band, a rathcr low
area to tlìe north oJ IÌl Obetd, the l{heiran,
u'ìere the water table comes so near to the
lcvcl of the ground as to have a direct efiect on
tÌre lives of the local inhabitants.

The rvays of li{e ol thc inhabitants of the
Qoz bear a certain similarity to the pattem
observed in Western Darfur, in that there are

-',J1 19t! Tlll41',"f1:an .oiloù $ as sfown on the @zdi tcrràces of the wa.li Arlvalla 70 trrn. (t s mites) sourh or zatinsci,
ano 8ù\ 'e cxúemeLy nrgh yrEl( ts,
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nomads to the north, settled cultivators in the
centre, ard nomads to the south. An important
difÍerence, however, is that in Western Darfur
the chief areas of cultivzrtion are found on the
favourable soils beside the stream beds' In the

8oz, on the other hand, soil conditions are
more uniform, and the distribution of the cu1-
tivated areas is to be explained by a variety of
physical, historical, and economic factors.
These include the presence oÎ reliable water
supplies, the siting o{ the Kosti El Obeid rail-
rvay and the El Obeid-El Fasher road, and the
location of the principal belt oÎ haskab (Ac&citl
senegalJ, wlttcìn yields gum arabic. The sig-
nificance of these factors is liable to alter with
the passage o{ time, for the modern develop-
ment oî deep bores can provide new water
supplies, while the siting of the new railway
along the Rahad-Abu Zabad Nyala trace will
greatly diminish the importance of the El
Obeid El Fasher road. The more southerly
portions o{ the Qoz, with their heavier ald more
reliable rainîall, should ultimately prove more
suitable for permanent settlement than the En
Ner.hud area, especially Îor the production oî
cash crops such as sesame and ground-nuts.

T H E  N o R T H D R N  o R  C u L T I V A T o R S ' 8 o z

At the present time the location of the main
belt oI settled cultivators corresponds to the
greater density of population along the Umm
Ruwaba EI Obeid En Nahud axis (Fig. 3r,
Chapter VII). The princiPal tribes involved are
the Gawama'a and the Dar Hàmid in the
eastern area along the railwry liue, the
Bedeiriya around EÌ Obeid itself, and the
Hamar, rvhose headquarters are at En Nahud.
Though all these tribes have Arabic na,mes ancl
genealogies which they trace back to the
original inha-bitants o{ the Arabian peninsula,
the only genuine Arabs among them are the
Hamar, the remainder being Nubians, only
slìght1y modified. These latter have long been
settled cultivators, but the Hamar owe tlìeir
way of life to the Îact that during the troubled
years of the Mahdiya they lost their herds and
flocks to other more powerful tribes. The same
fate overtook several of the Baqqara tribes
îarther south. It is interesting to speculate
whether the success of the Baqqara, rather

than of the Hamar, in building up their herds
again is to be ascribed to greater physical
courage and delerminalìon, to l lrr '  Sreater
difÈculty of clearing cultivations in the more
thickly wooded soutlìern Qoz, or to the
presence farther north oÎ the principal beÌt of
haskAb, cowenìently situated along the trade
route îrom Kosti through Dl Obeid to El
!-asher, which has supplemeutcd the incomes
of the settled tribes.l

The actual location of the cultivators
throughout the region is mainly determined by
the presencc of permanent water supplies
Although it is not necessary that each village
should be sited beside a well, it is imperativc
tha.t when other sources îail villagers should be
able to go with their donkeys to a nearby weÌl
area to bring back full rvaterskjrs. If such a
supply is not available within halÎ a day's
journey, say 25 km. or r5 miles, the whole
village may have to migrate ajter the harvest
al1d settle where water can be more easily pro-
cured. Thus the conccntration around En
Nahud may be explained by the large and
reliable well area in the town. Thcre ìs as yet
no problem oî land hunger, for the area is still
very thinly populated. Similarly, around
Khuwei farther to Ure east and at Abu Zabad,
water and good markets for grain, gum, and
melon seeds attract the population.

A fttrther factor determining the choice of
villagc sites is the use that is made of the
baobab trec (Arabic tebeldi, Adansoni& digitat&)
to supplement water supplies (Plate VI). As
was noted by lbn Battuta in his visit to lìm
buctu in the fourtecnth century A.D., the soft
pith of this tree can be hollorved out, leaving
a 'tank' which is used to store rvater during the
dry weather.2 Khuwei lies at the centre oÎ a
large tebeldi grove, a fact which gave it some
importance as a settlement belore the recent
drilling oî a number of deep borcs that now
give a plentiful supply oÎ walet Tebehli batk
rnay also be used to nake cxcellent rope, but
if too uruch is removed a tree's value as a vater
container is impaircd.

El Obeitl

El Obeid itself, the administrative centre ot
the province and railway terminus, owes its
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adequate, and far too often it happens that

"topi 
f.il altogether and the cultivators are

foried to se11 {iom their scanty Íocks to keep

themselves a-live.

key to ricle on and to use in carrying produce to

mirket. Few cultivators possess camels be-

cause oî thcir high cost and because they do

not stald up well to wet weather' Goats are

often criticiied for their omnivorous habits,

and it is true that around the towns and large

ing on the grazhg areas as a result oI their

depredations.
Among the settled Arabs smiths and pot-

makers are not common, partly because oÎ the

absence of raw materials and partly because

these are crafts more often found in tribes ìong

accustomed to villagc Jife than among Arabs'

The curing of hides to make water-skins is

understood, use being made of the pocls of the

common Acacia arabica as a source of tannin,

saddle-bags to use on their donkeys'

Guru &nd' Melon Seeds

Reference has already been made to the

collection of gum froÍtlhe Acaci(t senegalfiirclt
grows wild in the Qoz' Its principal, but byrro

ireans its only, occuuence is in a belt which

roushlv coincides with thc Kosti El Obcid

On\anua axis, ancl herc it may be found in

almost Dure stands Neal the villages private

orvnersliip oî'gum gardens', as tirey are cailed,

is recognized, in the sensc tlÌat once a mar has

clearecl and cultivated la-nd any gum trees that

may subsequently grow up on-it are his to tap'

In 
-unclaimed 

areas, especially towards tle

north where villagers are fewer, any man rs

usually free to tap gum in the territory of his
'owod,ia-r Ttre collecting of grl.r is almost er-

tirelv confined to the wintcr and early summcr,

and thus does not clash with farming lu

the coming of the first rains the trces cease to

bear, and any gum that has been tained on js

sold at a lowei price. When enough gum has

been collected to fi1Ia sack, or at least to justily

water that they contain, a man rvho is cliligent

in collecting hi! seeds can hope to se1l them for

almost as much as his gum. Attempts to use

the seeds to produce oil commercially have

been unsuccessîul, but as long as the EgyPtian

public is keen to buy them-to cÌrew, the cul-

iivator will have reason to be satisiìed' Early

in rg57 the Egyptians decided for reasons ol

Rnuícat st.lngl"cy to ban or restrict the

imoort oî melon seeds and Sudan clates 
'fhis

"oold 
huve been a scvere blow to the people of

Kordoîal and the Northern Provilìce, but the

restrictions were soon relaxed.

s
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south of El Obeid showed that ground nuts
could yiekì a paying crop. No satisfactory .way,
horvever, has yet been found oJ cnabling a
peasart to till a much Jargcr area, and no
marked increase oî incomc can bc derived Jrom
hand-tilling ancl hand-r'eeding. Probably the
urÌcertainty of thc rains and the relativc infer-
tility of thc soil are such that peasant rather
than plantation agriculture must remain the

The l{hor ALtu Habl
'l'he 

one successful agricultural scheme that
has been initiatecl by the government for the
benefit of the inhabitants of the Qoz lics just
beyond the linits of the sancls. 'l'his 

is know:r
as the Khor Abu Habl schcme, and is depen-
dent on a watercourse which drains the northern
portion of the Nuba Mountains aurd brings
down every year two or three notable flushes of
\vdtèr /Fig. oo). Thc pos-ibil i ty ol using somc
oI the flood water îor irrigation was first pro-
posed in r9r9, but it was not until re end of

the Second World \\rar that a preliminary
lnvestigation was carried out. This was con-
sidered favourable, and in rg45 a first area of
q,ooo feddans was canalized, to be followed by
ro,ooo more the follorving year. At first the cul-
tlation oî cJhwa was attcmpted, a:rd thc local
inhabitants from the villages on the Qoz
immediately to the north wcre associated ars
share tenants after the style of the cotton-
growing Gezira scheme. It soon provcd that a

extensive areas, such as is practised in thc
deltas oî the Gash and Baraka rivers oI
Eastern Sudan, was rrot suitable because I,ith
its higher clay content the soil is less per-
meable than the silts of those cleltas. In the
end the schemc has bcen reduccd to 5,ooo
feddans only, r,vater being led into basins oî not
more than 3o fcddans with Lanks all round.
After these have rcceived a singlc thorough
flooding cotton is sown to produce seed lor thc
cotton-growing arcas of the Nuba Mountains.
Being drier than the areas of unirrigated cul-

Frc 6., TÌìc Khor Abu Ha.br scrÌeme. Fro inîormation rrindÌy sùppricd by dÌe Ministr.y of AgricuÌturc.
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Irrc.6r .  The Kheiraì .  1ìrom Sud an Sutteys r :25o,ooo,  Sl Ìeet
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tivation, thc Al,,u Habl schcme has tlLe advan-
tage of being relatively free from cotton pests.
During the experimental years of thc scheme
the local population was much discouraged by
the hea\Tr growth oI lveeds and by the serious
attacks of d,hura midge (Contarinia sorghicola),
which almost destroyed the lvhole clop.l A îerv
tenants are still working in thc scheme, takùrg
a 50% share oÎ the proceeds oî individual plots
oî 5 fed.d,ans ea.ch.

Tke Kheitan

Another special area is the Kheiran (Arabic
plural of Khor, 'the watercourses') to the

S U D A N

north-west of Bara, where there
are numbers of sand-dùnes running
from north to south, with between
them clay-lined depressions separ-
ated by lesser transvcrse dunes. The
Kheiran receive the drainage of a
considerable area to the north, and
since the depth oÎ sand is not great
and the unclerlying locks are ol the
lJ  asemen t  ComPlex  and con-
sequeDtly impermeable, the water-
table cornes within a short distance
oî the surîace. In many of the bas rs

the wells reach water ilt r 3 m., anù
wherever irrigation is practised the
water is not deeper than 3 m. A
comparison of the figures given bY
MacMichael, writing in r9rr, with
those obtained by more recent rn-
quiries, suggests that the water-
table of the Kheiran is droPPing,
and this may in part account for
the decline which is taking Place
in the number of the cultivated
Kheiran. Therc is no large-scale sur-
vey of the Kheiran, and the accom-
panying Fig. 6r is based on the
l :z5o .ooo scr ies  togc lher  \v i lh  var i -
ous  f i rs t - l rcnd  accounts .  In  t l re ì r
natural state the north-south dunes
are covered with the normal Qoz
vegetation of the latitude, but the
short east west dunes, which are
said to be still in motlon, are Pure
sand. The vegetation of the clunc

bottonìs consists principally of various Ac&cias'
especially Acacia albida, and, ol a dense growtlt

oî herbs and grasses.z
At the present time a total oî r48 depressions

is cultivated, while many others which were

{ormerly in usc have been allowed to revert

to natural vegetation and are used for grazing'

Rights of cultivatiol are in the hands of the

Dar Hamid tribe, espccially the Ferahna sec-

tion who have rrot many animals. Small areas

oî whert artd. tlhu'ra are grown in winter as sub-

sistence crops, aud are of cspecial value if the

grain sown on the surrounding dunes has îailed'

The mosl profital, le crop, howevcr, is onions

I l. W. CowÌ.rrld, Ttrc Sorghùm Xlidrie irì the Anglo Egvptian Srl'lat\' , A11" A?f' Biolasv, 23 (r 9 lÓ)'
. - H .  A .  N L  -  \ l i . l i . ' c l  l l .  l ( h e " . ì ' ' , s .  N .  é /  R , J  ( r 9 r o )
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which are taken in large quantities to El
Obeid s'hen îully grom and dry. There are
also increasing numbers of citrus fruits and
guavas, which sell easily in Bara and El
Obeid. Belore lhe Mahdiya the Kheiran were in
the hands of Dongol:awi Jellaba, who employed
slaves to raise the water by sarlia or skadùf,
and to till the ground. Today the Arabs have to
do the work themselves, which is perhaps the
chief reason Jor thc decline in cultivation.
Water is still raised today by traditional means,r
and pumps have not been installed for irriga-
tion, though there are a few raising drinking
rvater in Bara Town. Very rccently the govern-
ment has been ablc to take a lease of one of the
basins to make experiments in their proper user
but previously the suspicions of the Ferahna.
had prevented them from doing this. To the
east of the cultivated Kheirar there is another
line of depressions wherein the rvater is too far
from the surface to pennit cultivation. These
hollows provide an ímportant winter watering
ground lor the nomadic section of the Dar
Hamid tribe, while at their southern end they
also maintain the administrative centre of
Bara.

Co.-evnmental efJorts to raise lhe standartl of
livìr,g

Within the central or cnltivators' Qoz the
chief material contribution of the administra-
tion to raising the people's standard of living
has been the improvement of rural tvater sup-
plies by drilling deep borcs. These have not
only helped the nomads in their annual move-
ments and l'hen bringing animals to mnrket,
but have also in many instarces enabled small
villages of cultivators to spring up round about
them (Fig. 6z).2'I'he amount of work done in
improving roads, on the other hand, has been
negligibÌe, for in the absence of plentiîul sup-
plies of good building stone thc construction of
permanent all-season roads would be prohibi-
tively expensive. A few traccs, such as one
betrveen El Obeid and Dn Nahud, have been
opened for the exclusive use of government

vehicles, but Jor the most part lorries tend to
find their own way over the dunes, the 'road'

becoming ever widcr as successive drivers search
in vain for an easier track.

Valuable assistance has been given to the
peasant cultivators in the poz by the organiza-
tion of produce auctions in the market towns.
To some extent this has protected the peasant
from the sÀerl system describcd in Chapter X,
A more important result has Lreen to ensure
that the poor man, ah'i'ays in urgent need of
cash, cal get offers from more tha,n one mer-
clìant, and so obtain a fair price Ior his producc.
If the buyers seem to be actilìg together to
keep the pricc lorv, the sellers can act in concert
to refttse the bids offercd, Iìor commodities thc
demand for which is relatively inelastic, little
purpose would be scrved bl' establishing X{ar-
keting Boards such as thosc in West Africa,
since the priccs of gum or melon seecls fluctuate
less than those of cocoa or palm-oil.

Some attention has been given to thc possi-
biJity of speeding up the regeneration of
Atacia senegal on lands that are temporarily
Jallow, of propagating better varieties oî seed,
and of establishing, iî it should prove desirable,
a government monopoly in the purchasilg and
disposal of all gum produced, but in none of
these directions has any important change iu
existing practice been made. Other forestry
rvork has included the successîul propagation
of tlre Indian neem (Azadùachta indica). The
conspicllous stand of rzezrz near Umm Ruwaba
shows clearly that this trcc once established
can maintain ilself in Qoz conditions. Areas of
prohibited grazing havc bcen demarcated
round several of the towns to check the des-
truction ol the natural vegetation.s

T H E  S o u  r r r c n x  p o z -  T H F  B A o , - , A r A

The most southerly section of the poz, the
boundary being determined once more accord-
ing to the way oî life of its ìnhabitants, is tha.t
whercin the nomadic ì3aqqara tribes are to be
founcl (Plate XXVI). These Arabs are not con-
fìned to the sandy country, but also occupy the

:  In ro57 t l " rc scré o sa4Ms an, l  r  ,o r , r radtJs qi l l in  upF'dt ion.
' :T l"  pì" ibr l i ty  t l ,at  in. ;easinC r t r .  oumL,Ér of  wdt. rpoin l .  ic  mèrFly to mulr ip ly,  i r  thp lorE rJI ,  the r  rùLpr or

poiDts wlere overgazing may lake place has not beer isÀored. In 195ó-7 a WorkiiLg ìrarty drard fro; severat depart-
merts of governmert began ar inquiry into thc proper relation betwecn animal population, vater supLtl,, and gr,zins
potentiaÌ.

! Sndan Govenment, Soil, Cailsefl)atio11 Cantuìtt!.'s Refort, !g+4, Apperdix \I\,', 'tlinutcs of tÌÌc Stlb-Cofrmitiee on
the Town Perimeter Problen of El Obeid.'
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lrc 62. Dee! hores, hafîrs and dams in West€rn Sudan- BorelÌoles and pnmps, togeth€r known as
li'ater-yards, are widesprcad in the Qoz wh€rcver tlìere is a suitable ùnderground aquifer; the5' rfì3y 6"
set up to supply water to a towr, to the ra"ilways, or to v lagers and nomads. Where impermeable
clays Ìie at the surface to the south a.rìd east of the Qoz, h.tfîrs úe geîerally plefe ed to meet tlìe needs
oI tlìe rural population. In Darfùr Deither deep weÌls nor ,a/t/s are suited to local conditions, and scveÉl
da"ms have been constructed to preserve su acc run-oil. From a map kindly sup?tied by the Department

oI Land Use and Rural Water Development
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plains which lic betrycen the Nuba Mountains
where clay soils and red sandy loams occur.
X{oreover, even as the Arabs of the north move
beyondthe limits of the Qoz during thesummer,
in winter many of the Baqqara retreat south-
rvards across thc clays to watering-places along
the Balu' el Arab (Fig. 58).

lìa.infall in the southcrn Qoz is hearvier than
in the centre or nortl, rising to as much as 7oo
or 8oo mm, (28 3z ln.\, The wet season is
longer, and the higher total means also that tÌle
darger of crop failure through drought is
reduced. At present, horvever, tlús factor is
not of great importance, since cultivation is
rcstricted and the people are primarily depen-
dent on their animals îor their subsistence.
In tlìe wettest areas a distir.rctly denser natural
vegetation is îound, including various broad-
leaved species such as the Cowbretaceae and
I'evminalia spp., rvhich are also dominant
in the Ironstone Plateau to tÌìe south-west.
The grorvth of grass is generally taller, except
rvhere particularly dense thickets of ilillz
(Acncia mellifera) or lalk (4. seyal) occtr-

It has been snggested that the annual mi-
grations of the Baqqara may bc best under-
stood if thc concept be borne in mind of the
lome tlqrs, areas ìike Muglad, if it werc pos-
sible, the Arabs rvould like to pass much of the
year particularly the rainy season.l These areas,
to rvhich llarrison has gir.en the name oî the
Baqqara Repeating Pattem, consist of an
association oI sandy ridges alternating with
basins floored with a flne non-cracking cÌay.
They tend to occur torvards the southern limit
of the saldy arca, lvherc the depth of sand is
not great and deposits of clay are {requent not
far from the surface.

The especial value of the basins ald ridges
Iies in the nature of the grazing that they pro-
vide, which compares îavourable with that
lormd either on tl.re clays or on the Qoz. As is
discussed in Chaptcr V, the natural grasses of
the clay plain, with the exception of one or two
species that are not very common, are some-
what sour and provide poor grazing during
the dry season. Whatever the conditions oî
rvater supply, therefore, the Baqqara would not
rvish to spend the whole of the year on the
clays. The grazing oî the Qoz, on the other

hand, is sweeter, and provides lodder all the
year. Owing to the poverty of the soil, how-
ever, these grasses are almost entirely lacking
in salts, they produce little or no regrowth
after burning, and cattle cannot be kept fit on
them alone. In the home dazs, rvhere the soil
alternurtes in character from sand to clay, there
is a gradual merging of vegetation types, and
the grasses which grow in the intermediatc
zone provide the beasts with the salt they need,
as wcll as being good to eat whcn dry.

Migrations, thereîore, consist of rnovement
away from the homc zlaz whenevcr lack oî
water or grazing compels it, îollowed by a re-
turn as soon as possible. At the start of the
rainy season, a convenient period to begin an
account ol the seasonal movements of the Baq-
qara, the tribes arrive at their home dars from
their wintering areas, which are situated either
along the Bahr el Arab or in the Ironstone
Plateau beyond it. With the growth of young
grasses the animaìs improve in condition,
and water is available to them in pools in the
hollows. The cattle are kept on the good graz-
ing of the home daz for as long as possible, but
eventually the nunber of flies and insects that
breed in the railry season incrcases, and it
becomes necessary to lead the herds away
northwards to graze in the oper Qoz. In these
arcas, some of which are knolrm as babanusa
Jrom the nature of the bushy vegetation,
drinking water can be obtained îrom scattered
pools, but there is a lack of salt in the grazing
which causes a dcclile in condition of the cattle.

During lhìs period crops oi grain are sowrt
in the home zlar on the ridges between the clay
hollows, the cultivators being either the Arabs
or westefners settled in the area who are
willing to work for food and low wages. The
growing oî these crops might be neglected
were it left to the Arabs themselves to decide
whether to cultivate or to rely on being able
to buy their needs oî dkura, but by tribal ordin-
ance each family is required to grow enough
grain to meet its own needs, and thus the risk
oî famine is reduced. When the rains come to
an end the herds are brought back from the
babanusa. They drink from the water still
standing in the pools and graze the good
grasses within easy reach.

l Hanìsoù, 01. .i1., Appcndix No. 6. Scé &tso l. Cunùison, 'The I-Iuùr and their land', S.N. 6 X., 35 (1954).
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Soon the pools dry up, the grazfurg around
the home dar is finishcd, and a hurried journey
is made to the winter grazing. l-or most oî the
tribes this is found in a belt of country to the
north of the Bahr el Arab, where many isolated
pools are found in the heavy clay, but there
ate some wariations in thewest. The Beni Helba
tribe rvjnter along the zuadls, especially the
Azum, of Wcstcrn Darfur, and their cattle get
excellent grazing fuom haràz pods, and najtl
grass. In summer they cultivate extensively,
and in winter they exchange milk and sozzn for
gra-in and other commodities produced by the
Fur. Certain of the Rizeiqat do not stop at the
Bahr el Arab, which liere flows incised into a
relatively na"rrow bcd, but carry on into the
northern part of the Ba}rr el Chazal province,
until they come to thc area infested by tsetse
fly (Clossina morcitans). Many of the Ta'aisha
cross the Sudan borders and spend this period
in the Qoz Beicla district of Wadai, thereby in-
curring thc misfortune of having to pay fqll
taxes every year to t\\'o separatc gorrernments.

Thc pcriod spcnt by the Balu is hard, for the
grasses provide poor Jodder, and as the months
go by it bccomes increasingly hard to fir'rd
grazing within easy reach of water. Finally
the animals can be watered once in trvo days
only, and even that cntails spending a large
part of the day in rvalking to ard ftom the
pools, so that the cattle become thin a:rd in a
bad year numbers of them may die. During
this season some coltact, now peaceful, is
made with tbe Dinka, oî rvhom a small number
are actua-llJ' administered along with the Arabs
il Southern Kordofan District. There are not
many opportunities of trade, sincc each group
consists chiefly of cattle-ownets, btt some
exchange takes pìace of Arab grain for Dinka
dried fish. So diffcrcnt are the physical require-
ments of the two environments that the Baq-
qara cattle are quite distinct from those of the
Dinka, and there is no incentive to trade them.
The large long-homcd Nilotic cattle can toler-
ate flies but rvould not do I'ell in the wooded
country of the Arabs. The Arab beasts, on the
other Ìrand, find the flies and muddy soil ahnost
intolerablc, and are prized above all for speed
of movement through the bush and for keep-

O F  T H E  S  U D A N

ing up rvith the herd rather than wandering
off on their own, \Mhere they may be lost or
pulled dowrr by a lion.1

With the coming oî the rains the Arabs at
once leave the wintering area, which soon be-
comes flooded, and move slowly back towards
their home dars, while the cattle enjoy thc
fresh growth of grasses. Since the distribution
of rain is very irregular at this stagc, careful
scouting is required to ensure that grazing is
always available.

There are a few members of each Baqqara
tribe who do not follow this way of life; some
who possess lew cattle prefer to pass thc rvhole
of the year near their home dar, concenttatling
on grorving crops and selling milk to thc perrn-
anent population of merchants and officials;
others-this applies especially to the Baqqara
of the Nuba Mountains and of south-westcrn
Kordofan have been attractcd by the high
prices to be obtained from growing cotton, and
ar-e spending most of the year on the clay plains.
\\rhen the rains come, instead oJ migrating to
the Qoz they sow cotton and either weed and
pick it themseh'es or hire labour from western
ers arld other landless persons to do the heavy
work. In such a case the Ar:rbs cannot keep
a. large herd with them, but send the bulk oi
their arimals away to be tended by a relative.
If they keep a few beasts to give them milk,
they have to imitatc the Dinka by building
byres in rvhich their animals catr spend the
night, protectcd by the smoke of dung fires
from the assaults of insects. Other Baqqara,
wishing to build up herds, take employment
u'ith merchants who come to the dazs to buy
cattle. They then pass their time driving the
beasts on foot to El Obcid or Kosti.

Suchvariants are few, however, andgenerally
the whole of each family moves with the whole
of the herd in search of grazing and water.
There are, however, two groups of Fellata,
otherwise Corv Fulani or Bororo, fairly recent
immigrants to Sudan, whose annual move-
ments are diflerent. One group, which has its
headquarters near Tulus to the west of Nyala,
does not have a range of grazing in its exclusive
owl]ership, but has come to an a[angement
rvith the Habaniya and other tribes in whose
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r The ph)'sical charactcrisircs of the severat breeds of cattle rn Sudan arc discùssed t,y S. C. J. Bennett, E. R. Tohn,
and J. W. Hervis.ìn h ttre chapter eùtilled 'A mal Husbandrlr'', ir I gricrhltt. i1r the Sudtl1r, 1948.



territory it lives, These lìellata are keen cul_
tivators, and the larger portion oî the tribe
remains pcrmanently in the Tulus area, keeping
a proportion of the cattle r,vith them. During
the rains the young men of the tribe go ofi with
the younger and more vigorous buìls and cows

pemanently behind the remainder of the
Sudanese in their progress towards a more
modem form of society, the Fellata rvay of tife
seems to offer the obvious basis of impror.e_
ment, Alrcady this group of F-e àta has come
to speak Arabic and to be scarcely distinguish-
able from the Baqqara tribes.

The_.other group of Fulani is still wholly
nomadic, and consists of an uncertain numbeì
o{ tribesmcn, originating apparerrtly lrom
Nigeria. rtho have travell"d icro5s -Frcnch
Equatoriaì Africa, entered Sudan from the
rvcst in the pasl lr.n or hflec6 ys"rr, and madc
the rr wdv casf\vards as [a.r a. È r Ro:eires on t hc
Blue Nile. They orm hercts of tall red or white
long haired cattle, r,vhich can move r.ery fast,
and u j th  lhese they  pass  rap id ly  t rom d is t r i , . t
1o  d ls f r i . t ,  "vad ing  a l l  con l ro l  o r  laxd t ion .  

' l  
he

cat i l c  devour  lhe  6raz ing  o f  o thcr  t r iLes  and
damage thcir cultivations, while the Bororo

deported beyond Suda-n's borders. .fhere 
is

r€ason to believe that man.i, of those so
deported have rejoincd theii fellows, and
the problem of their ultimate fate remaurs
unsolved.

In recent years there has been a marked
growth in the tradc in Raclqara cat e, This ancl

\ V E S l ' E R N  S  U D A N

their willingness to turn to cotton gtowing
suggest that they have progressed beyònd thé
stage where nomads are solely interested in
increasing the size of thcir herds a.nd maintain_

There are no reliable statistics for the
animal population of this or any oflrer nomadic
area in Sudan. Herds are listed for taxation
purposes, but since almost evcry member of a
tribc, from the Nizir do.wnwards, is an animal
owler, there is no doubt rat the lìgures given
are much too lorv. The tax lists for Kordofan
g i re  t lLe  fo l low ing  hgurns  fo r . ro57.  wh ich  aro
nr in tcd  $ i th  t l c  p rov i "o  tha i  l ì s t ing  is  a  i r ien_
nial event only (see Figs. 35 3F).

Cattle Cqmels Shee! Goats Horces Donheys
590,416 r55,52f7 386,967 266,o77 t,33o 7r,875

managuts comp!.ny to be too high for proÍìtable
operatron, I he export trade jn meai is ol con_
siderable value to Sudan, and various efiorts
have becn made by the government to assist it,
both by improving the health of the catde and
bv making it easier for them to reach their
destinations. To the former end the work of
thc veterinary department has bcen lafgely
devoted to thc elimination of rinderpest ànà
bovine pleuro-pneumonia. 85, producìng suit_
able vaccines in the laborato;ie; in Khaitoum
and by persuading the Arabs to take ad-
vantage of mass inoculation, thcy have been
able to defeat thc epizootic discases which

-formerly used to cleciurate the herds, ancl so
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greatly ìmprove the stock from which ex-
ports may be drawn, incidentally raising the
Arabs'standard of l iving. At the same time
the work of the geological survey and the soil
conservation branch has been largely devoted
to improving rural water supplies, particu-
larly by cstablishing cattle routes, rvith r,veIls
ot kaftrs at intervals oÎ 3o 5o km. (2o 30
miles), along which the bulls can be driven to
the railhead from thc tribal areas where they
are bought. Thcre is great nced îor an easier
journey for cattle on their way to slaughter or
dispatch by rail, because at present only bulls
five or six years old are considered strong
enough to make the journey, and so the beef
from them is older and tougher than it need be.
If the journey could be made easier and the
periods of sea"sonal hunger which check grolvth
could be averted, younger animals ol the same
weight could be produced rvith a much smaller
fodder consumption, and they would at tÌrc
same time be more palatable.l

Apart from the sale of cattÌe the Baqqara
produce from their herds important surpluses
of milk, which is exported in the fornl of semrz
(clarified butter-fat). This is separatcd and pro-
cessed by the rvomen, who take all the profits
from the trade, ar-rd it is bought by the mer-
chants settled at the tribal centrcs, Apart from
what is producecl in southern Darfur con-
siderable quantities come {rom the Muglad
area and from the centre of the Hawazma tribe
between El Obeitl and the Nuba Mountains.
There is also a parallel trade in cheese made
from the surplus butter-milk, soft and rvhite
and of fair quality, but too ofien tainted by a
slight flavour of petrol {rom the tin in which
it has travelled. The Baqqara men also collect
some gum, but their nomadic life, and the fact
that most of them spend thcir winters ofi the
sands, make the quantities much smaller than
those of regions farther to the north.

The econowic fotential,ities of lhe Qoz
In considering the potential future of thc

Qoz region and the part it might play when
the econorry of the whole country is further
developed, one is constantly struck by the

O F  T H E  S  U D A N

dombant position occupied by El Obeid in the
trade and life of the whole area. Lyhg at the
railhead, it takes thc whole of the trade oJ
Darlur and of the western part of the Qoz
region, and a considerable portion of the
import trade of the Nuba Mountains, for
though the cotton produced there (average
production r95r 2 to 1955 6 9,860 tons ol
lint) is carrie<1 by diesel lorries to the stations
o{ Semeiha ald Umm Ruwaba, tlie moncy
rcceived in return seems to be spent almost
entirely on goods imported through the provin-
vial capitaì. The Dl Obeid gum market is the
largest in the wodd, ancl all gun bought at the
auctions at En Nahud, Abu Zabad, or else-
rvhere in the west must be loaded on the rail-
way at El Obeid, which in 1955-6 carried
27,5oo tors of gum from Kordofan. Cattle
exports from El Obeicl have averagecl more
than 5o,ooo head per annum, and havc
required a service of three special trains per
week to carry them. Consignments from the
town of all kinds of grain, including sesame,
have been large, with a recent increase in
ground-nuts produced in the area where the
new railway extension is being built.

At El Obeid the necessity of transhipping
from train to lorry all goods imported from
outside, has called into existence a well-
organized system of commission agents, work-
ing with the owners of heavy lorries. Any
parcel or load of goods may be safely consigned
to El Obeid lor onwa-rd transport to such
destinations as El Fasher or Nyala, providing
an agent in El Obeid is informed of its coming.
The lorries used in the traf&c are mostly 3-ton
American Fords, grievonsly overloaded and
overworked as they chum through the sandy
tracks oî the Qoz. Recently some British and
Italian frms have been producing rival
vehicles which havc had a good chance of
establishing themseh'es during the dollar
shortage, but the Fords still seem to be pre-
ferred. The lorry orvners put the working
lives of their vehicles at not more than four
years.

Though the recent grorvth of the population
oJ Dl Obeid is clearly due to the {unctions out-
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1 The útimate solùtion to thc problen of rie tiin8 beef to market \vill prcsLrLnabty lie in thc use of refrigeràled rail trucks,

o r € v e n o f a i r r r d l j L , u r t . i - r . - l i - - o \  r h F p i J , r i ' " - i n  F r é n ' h  L ! u J t o r i i l  { f r i ' d . 1 h i 5 $  l l  o n l v p r o \ . a p J y i n S p r o P o ' i l i o n
N h c n  r l , è r F  i c  d  l J r R c r  i i , d  $ F a l r h i " r  r r l , '  r  i r  e , - t . r n  5 u d - r ' . , n d  i n  F t s ) p r ,  J n d  e ! e n  r h " r  r h .  S c n c r d l  A t r i . d n  p r c t p r e n , e

for fteshly ki1led, r;tber thar tender neat, fray tend to keep the poinl of slaughter close to the consuming areas'



W E S T E R N  S  U D A N r69
Obeid in the

Lying at the
the trade of

of the Qoz'tion of the
untains, for
ere (avetage
,86o tons of
the stations
the money

ipent aìmost
h the provin-
rarket is the
)outht at thc
rad, or else-
I on the rail-
i5 6 carried
.ofan. Cattìe
eraged more
, and have
al traius per
rts from the
Cing sesame,

increase in
a where the
Lilt.
transhipping
.ported from
nce a well-
Lgents, work-
lorries. Any
:ly consigned
'ort to such
la, providing
rf its coruing.
mostly 3-ton
:rloaded and
yh the sandy
: British and
lucing rival
d chance of

the dollar
m to be pre-
the working
rre than four

re population
unctions orrt-

ryine proposition

Ìn8 areas.

-l
I
i

iined above and to the presence of a total of
4oo government oficials, together with their
families, the town was already of importance
as a centre of administration before thc rail_
way was built.'fhe capture of El Obeid rvas
the first majot success of the Mahdi in the
revolt which led to the total ejection of re
Egyptians in 1885, for the town was cven dren
thc capital of the west, because of rc good
water supply in the central rvell arca.r Eveú
with modern improvements that have been
made to this supply, the tendency for govern_
ment activities to increase, zrnd for towns to
growj_ mears that the problem of fincling
enough water will recur whenever a few yearÀ
oî bad rains come together. Increased pros-
perity, moreover, is always reflected in J rise
in water consumption, and one is led to wonder
{'hether any long-terrr solution can be found
except by pumping water from the Nile, a
policy formerly ruled out by the Nile Waters
Agrcement (rlde Chapter VIII).

Omdurman to El Fasher, in a perhaps ill-
conceived and ccrtainly ill-executcd atlempt
to reduce the transport costs involved ln
crossing the Qoz. If this could have been
brought to a successîul conclusion, some of

participation in trade, and so greater results
may be expected from thc extension of the
raihvay to the west, which reached its new ter-
minus at Nyzr-la in 1959. 'l'here 

is good reason to
believe that this courageous inveÀtment will be
rewardcd by the development of a large export
trade in ground-nuts, cotton, and sesame îiom
the ryetter southern portion of the eoz (Fig.
s7).

r A. B. 'fheobald, 
The Mahàîa., ry5r.

T H E  S E M I - D E S E R T
The Semi-desert and the northern portion

of the Qoz are inhabited by several nómadic
tribes, principally the Kabàbish, Kawahla,
Hawawir, and Dar Hàmid in Kordofan, while
farther west in Darfur there are the Meidob,
Zeiyadiya, and some smaller tribes. The former
group all claim descent from Arab tribes, ancl
like to trace their dcscent from the prophet
or his relativcs, l,rut in fact rhcir originJ are
more varied, as has been discussed in Chapter
Vl. For the most part the Arabs rescmble
their forebears, but especially among the
wealthicr families an admixture of slave and
non-Arab blood is to be detected.

The Physical Basis of Nomad,ism
Apart from the Meidob, a_ll these tribes are

wholly nomadic, being predominanfly camel-
owners, some of their number being very
rvealthy (Plate XXV). Their annual move-
ments follow a regular pattern according to
the seasons, and clearly indicate the advantages
of Westcrn Sudan for the nomadic life. With
all their uncertainty, the summer rains of
Kordofan ald Darfur are more to be relied on

_ While principally engaged in camcl-rearing
the, nomads also keep valuable flocks of sheep
and goats. The grazing available to them ii

animals enjoy. When the grazing is reduced
towards the end of the rains, browsing bushes
become important. Harrison estimitcs thc
optimum stocking in favourable areas at ro
animal un_its per square mile 1a camel being
laken as  r t  un  i t s ,  a  cow or  bu l l  as  r ,  and a  she.p
or goat as -|).2

Because the rainy season in their territory
,  HaEison,  ot . . t , . ,  ì>arr  I I ,
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lasts a bare three months, the nomads cannot
be contiluously on the mowe, but they require
bases or reliable watering-grounds to which
they can retire during the latter part of the
dry season. From these bases, of lvhich the
Kababish, for instance, have six, each with its
dependent grazing area, the first movement
at the onset oÎ the rains is towards the south,
rvhen scouts have reported the falling oî rain
and the growth of nerv grass. Subsequently
durirg the cooler wet weather the tribes split
up into groups of two or mole families, with

5o-roo camels; the animals are then taken
gradually to the north, scouts still being re
quired to advise on each move. At this period
waterings may be restricted to oncc in ten
days or even lcss often. The animals grow fat
and she-camels drop their calves. At the same
time a few members of the tribes, who have
stayed behind at thc wintering-grounds, sow
millet on the sands in the hope that the rains
may be l.reavy cnough to bring a crop to matur-
ity. When the rains are over, watering is needed
more frequently, but the tribes still keep away
from their wintering grounds as long as pos-
sible to preserve the grazing there.

1'he vatering-points available vary in their
origin, and in the amount of water they can
provide.r'2 The shortest-lived sources are thosc
which occur in small clay bottomed depres-
sions after: rain, 

'I'hese arc rarely recorded in
maps, but are of great walue to beasts and men
because they reduce the clemand from the
peremrial sources. Nhcn the catchment area
of such sources is greatet and the grouncl is
morc permezrblc, a uscîul shallow-well arca
may be formecl. Dlscwhere, and especially in the
rocky areas of the Bayuda Desert or along the
great Wadi el Howar of the west which carries
watcr ancl grazing far into the desert, there are
pronounced drainage lines aJong dry uadi beds,
and in these, shallow wells arc dug at favourable
sites. tlnfortunately each 1'e31'5 flood clestroys
the old wells, and they havc to be re-dug.
When the sandstone owerlies the Basement
Complex above the junction, there is usually
water to be found, and it may also penetlate
below into a mass of rotted granitic rocks. In

T H E  R E P U B L I C  O F  T H E  S  U D A N

such sites hand-dug wells are rare, but deep
bores dug by the government have been suc-
cessful. Within granitic hill-masses there ale
occasional natural reservoits oÎ small capacity,
whose overflow may be reached by shallow
wells dug into rock debris in the walleys. In
low-lying depressions the rvater tablc may
come to the surface to îonr-r an oasis, or be
accessible at no great depth to permit the
watering of animals and even some irrigation

At Meidob there is a low basaltic plateau
with a number of wells around its base, and a
large volcanic crater at Malha, r5oo metres
across and roo metres deep, which has two
springs on its interior slopes and a salt lake at
the bottom (Plate XXVIII).3

During the wintet many oÎ the young men
go ofi with some of the camels to graze the
jizzu.. Tli'e remainder of the Arabs live close
to their permanent watering-grounds, and have
leisure to devote to craJts and trades. Children
spin goat- and camel-hair into coarse thread,
women weave hair rugs, men make water-skins,
buckets, and harness Jrom the skins of dead
beasts, carve sadclle frames of rvood and make
ropes from the bark of Ac&cia tuees or Îrom
oryx hide. Someof the men go to market tolvrrs
like En Nahud, El Obeid, or Omdurrnan to
sell animals and to buy grain, clotlt, sugar, and
tea. If pressed for money to pay their taxes,
they may take employment carrying gum or
grarn.

These journeys are made necessary because
there are ferv markets established rvithin the
-Arabs' territory, even at the principal lvinter-
ing-grounds. This is not becarrse the tribesmen
are poor, îor there are rich Arabs with as many
as 5oo camels in their herds, but because they
are accustomed to make all their purchases
for the coming year when they go to marhet
to sell their arimals. In this way they can buy
at lower priccs than thosc obtained in their own
territory and makc themselves independent o{
other sources of supply. An interesting effect o{
tlìis practice was noted during the war years,
when rationing oî sugar and cloth was imposed.
Since many oî the Arabs of Kordofaa and Dar-
fur had been accustomedto buy these commodi-
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tics outside their own provilces and districts,
the quota system that rvas applicd to the
principal markets favoured Omdurnan and
El Obeicl rather than the remoter areas. Yet
when the Arabs tried to buy frorr their usual
suppliers they wcre told therc was nothing îor
them and that they must go home to their
districts and gct their sharc there

While the sheep and goats are sold in the
markets of Sudan, therc is still a regular trade
in camels going 'on the hoof' to the markets of
Upper Egypt. There is no governmental inter-
îerence rvith this trafÈc,nor even definiteknow-
ledge of its extcnt, though from time to timc
attempts have been made to draw conclusions
from the figures of camels slaughtered in the
abattoirs of Dgypt.

The lw|&ct of Gouernment on Nomad.ism

For many years, in fact, it has appeared that
there is remarkably little the govenrment can
do to improve the lives of nomads, whether
cattle- or cÀmel owners, apart {rom the pro-
vision of public security and the protection of
animals against epizootic diseases. Education is
little appreciated, while medical treatment is
accepted with reluctance, and then onÌy after
native remedies have failed. The value of
locust-control work is recognized, for this has
been pursued with considerable success in the
Semi-desert areas of Sudan, both in investi-
gattng the life-cycle of the Desert Locust
\Sckistocerca gregqli& Forsk.), and in evolving
methods of combating it,r'z but the principal
boon that the nomads have constantly asked
of the government, with thc rvhole-hearted
support of their administrative o1ììcers, has
been water; this is the key to nou'radism,
aÌrvays inadecluate and always bcing sought
afresh by constant and tvearying treks.

Until recently government policy has been
to do all that can be done to ìrrprove water
suppÌics, in the belief that cxtcnsive areas oI
grazing have been wasted every year for tvant
oI thc rìecessary water to cxploit then. Recent
pasture research, however, has suggcsted that
{'here communal land te[ure and private
animal ownership obtain there is aÌways a

r7î

danger of animal numbers rising too high. In
iact, it is the very inadequacy oî the water
supplics that has kept thc nomads {rom damag-
ing their grazing areas by overstocking. Around
Malha or Umm Badr in the Semi-desert, or
beside the rivers in Eastern Sudan, the water
supply is virtuaÌly unlinited, and in conse-
quence there has been a serious deterioration
of the vegetation and soil erosion. Elservhere
'watcr runs out as soon as grazing, and the
vegetation can usually recover before it is
completely destroyed, even though particu-
larly valuable species may be eliminated.

What nomads really need is not so much a
grcater total volumc of water as a much wider
dispersal of smalì rvater sourccs to reduce the
Ìong journeys that tlìe animals have to make
towards the end of the dry season from water
to grazing. If watering points were sufhciently
numerous they could drinh more frequently,
sufier less checks to their growth, and gcncrally
kcep in better condition, èvoidjng the plight
which Harrison describes when 'they come to
resemble skin and bone car:rying large bellyfuls
oî watcr out to the grazing'. Tcchnicaìly larÀs
or bores, according to the type oî country, are
often suitable sources of water, but in view oJ
the very low cash off-take (irs little as 3 pts.
per feddan or 7|d. per acre) that most nomaclic
country in Sudan can provide, smallcr and
cheaper types of water supply, such as eatth
dams or shallow wells, may be nore advisable.
If these could be controlled and Ìlsed to en-
îorce a system of rotation grazing with resting
periods, most of the advantages afiorded by
Iences in ranching country could be achieved at
very rnuch less cost.3

Improvements on such Jines rvould materially
improve the lot oî the nomads of thc wcst,
especially if tlìey showed themselves willing to
sell :r larger proportion of thcir animals rathcr
than increasc the size oî their herds. Yet limits
arc clearly set by thc low r-ainfall totals, the
distancc from marhets, and the impossibility
(at least in thc Semi-desert areas) of tuming
to cultivation or milk production as alternative
sources of livclihood. I{ the individual tribes-
man rvishes for a signifìcantly higher standard
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Frc. 63 I_Iill nasses, ,a/i/s, access aùd other roads in the Nuba lilountains. Ttìe access roads are tlìe
graded earth roads which are cleared mechanically to enabte the excava.ti g teanÌs 10 rea"ch f]he hal:iy

sites From Soil Conserratiolt in the Surtan, Ktìartoum, (1955).
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of living, he will have to abandon his native
surroundings and move to the river or the
irrigated parts of the Gezira, where much
greater and more diverse prospects of develop-
ment arvait fulfilment.

T H E  N U B A  M O U N T A I N S
'lìre 

fourth major element of the region here
called Western Sudan is the Nuba Mountains of
south-eastern Kordofan. On the basis of the
dominant soil type, it might be thought that
the 'Jebels' (Jubal. en Naóa, as they are ca.lled
in Arabic) would be better discussed along

with the clay areas to the east, but botÌr
because of the Baqqara tribes who move
through them and on account of their com-
mercial and administrative links rvith Dl
Obeid, it has been thought morc appropriate
to treat them as part of Western Sudan.

Pkysical. C onl.ilions

The Nuba Mountains (Fig. 63) consist of a
number of isolated hill-masses made up of a
variety of rocks oi the lSasement Complex,
particularly soda-granites which weather to
{orm dome-shaped sugar-loaf hills with bare
rocky tops and steep sides. At the îoot of each
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hill there is usually a pile of detrital boulders,
succccded by a pediment of coarsc reddish
loam (Plate XXVII). Many oî the hiils are
quite isolated, covering a few square milcs
only, but there are also sevcral considerable
hill masses, such as the Fleiban group in the
centre or the Nyima Jebels in the north-west,
which are suficiently extensive to include con-
siderable internal valleys elevated abor.e the
surrounding plain.

The various types of terrain occurring in the
Nuba Mountains vary both in appearance a:rd
potentìal value. Greene gives them the lame
of the Alkaline Catena.l The actual hill-tops
are almost invariably bare of soil or vegetation,
but the steep upper slopes are oÍten masked by
trees and shrubs rvhose roots penetrate deeply
into the joints and fissures of the rock. At best
a iittle soil accumulates in pockets and pro-
tected positions, and supports a mixed vege-
tation of herbs and grasses, which may be
grazed by the small Nuba goats. Somervhat
Iorver the vegetation is a little thicker, but the
soil can stilÌ only be regarded as skeletal, as
the frner constituents have all been removed by
eIos10n.

The soils which can be regarded as of value
to mar are those which are {ormed by illuvia-
tion. Oî these the uppermost so of this
odgin, kno$'n as 4ardud, rs tobe îovtd flooring
the major internal valleys and as an zr.pron
surrounding the hill-masses. It is a feddish,
sandy loam including a certain amount of
coarser material, and usually has a slope
suff,cient to give good drainage, the apron
surrounding the hills perhaps being as much
as 5 miles wide. Beyond the qard.ùil ttre Towest
element of the catena is a lìne dark cracking
clay not unlike that found in the clay plains
of Eastern Sudan.

The vegetation of the Nuba Nlountaius con-
sists, in the clay areirs, of extensive stancls of
Acacias, especLa.Tly talk aÍd hitir, interspersed
with strctches of grass. On the qardùd soiTs the
types of tree to bc found are extremely mixed,
including various,4caclas, broad-leaîed species
typical of the Ironstone Plateau, and two
palm trees, the dòm and the lofuló, while in

somc areas oJ this kind large numbers of
lebehlis are found together, Beside the stream
beds in the hilly areas there are specimens of
fine trecs such as the 'aradeilt (Tamarintl,us
indica), the sausage tree (Atabic Umm Shutur,
Kigelia aethiopico), and the Sudan ma.hogany,
while on the hill slopes, growing with their
roots penetrating deeply into the joints of the
rock, several kinds of Frcrzs are common, and
also various Eut'korbias aud the distinctive
poison tree (Adeniwrl. honghel), whose pink
bÌossoms are a sight of great beauty when they
flower in winter.

'lle 
climate of the Nuba Mountains closely

r-esembles that oJ the surrounding plains, but
becausc of this area's greater elevation, with
the plain rising to 6oo m. (z,ooo ft.) and the
tops of the hill-masses to about r,5oo m.
(5,ooo ît.) above sca-level, the rainfa-ll is dis-
tinctly heavicr and starts rather earlier in the
year. The mean annual rainfall variability of
the area lies between ro and t5o/o, which is
rather less than that of the poz region, and
may in part explain the success of the cotton
growing which has been carried on in the area
during the past twenty-five years. Since it ìs
only the upper portions of the higher hill
masses that 1ie at more than r,3oo m. above
sea-leyeÌ, there is no area o{ a.ppreciably
Iower temperatures that could be used as
a sumuìer resort, as is the Jos Plateau of
Nigeria, for example. There are certainly
no fertile soils situated high enough for the
cultivation of a more temperate range of
crops.

Setllewent and. Ilatet Swfll.ies
The clay plains between the hills are rarely

suitablc Jor pcrennial settlement because oî
the lach of permanent water supplies, but thcy
provide extensive grazing which is used by
several Arab tribes, The Arabs are the inve-
teratc cnemies of the Nuba, and undoubtedly
have becn responsible for the retreat of tlìe
latter to fortified villages among their rocky
hiÌls. ln the north-eastern portion oî the
Jebels, where the Arab kingdom of Tegale rvas
established during tlre sixteentlr ..nlury,2 3

1 I Íi n*;t'i*"**nlit"{hilil;:é, 1#l lH,trt ; ff K 
e in'h e s u d a n' a s +8
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Frc. 64. Land classilìcation and ùse aroùnd Kujuria iÌr
the Nrba MountaiDs TlÌe Ìepresentation of houses and
house-farms within the villagcs is purely sch€matic. From
Trimelrogon Aiy Suyne! and local survey by the aÌrthor.

the people have been more influenced by Arab
ideas than elsewhere. 'I'hey are frequently des-
cribed as arabicized, denoting a conversion to
Islam and the adoption of clothes rvhich many
of the other Nuba do not wear. There are some
settled groups of Arabs in various parts of the
region, in particular in the neighbourhood oî
Kadugli, and these people, while proudly
claiming Arab blood, arc intermarrjring with
the Nuba and becoming physically inclistiu-
guishable from them.

Settlement in the Nuba X{ormtains is closely
related to the distribution of permanent water
supplies. The most reliable sources are to be
found in the beds oî the streams which drain
the hills, and consist oî either a point just
upstream oî a rocky bar, where water corìres

to the sur{ace, flowing gently, or of
shallow wells which are dug in the
sandy silt and find water at a depth
of a few feet. Farther dowrl the zaadl
collrses welìs may have to be dug
ratlìer deeper, but they can be relied
on at all times, though ol course
they have to be re-dug after the
watli has flowed during the rains.
Elsewhere there are permanent wells
dug in the valley-fill and underlying
rotted rock of the interior valleys
and in saldy areas not far from the
zoadl.s on the edge of the clay plains.
The two lakes in the south, Abyad
and Keilak, while holdiag water at
all seasons, cannot be regarded as
supplies for the Nuba, sincc they
occur well away from the hills rn
unprotected sites on the plains. Less
permaìr.ent supplies are also to be
found in shallow pools, in sandy
areas where a limited supply rs
held up over an impermeable bed,
and in rocky cisterns in thc hills
where a deep pool of limited
capacity may occur within large
granitic masses. Man's contribu-
tion to the improvement of sup-
plies has consisted in the drilling
of a number of dcep bores, the
c o n s t r u c t i o n  o f  v a r i o u s  d a m s ,
and the excavation of surîace
r e s e r v o i r s ,  f i r s t  b y  h a n d  a n d

rÌrore recently by the use of earth-moving
machinery.

Agricullure

The Nuba, who number 7oo,ooo, are mainly
cultivators, and before the coming of the
British administration they devoted their
labours to producing crops for subsistence.
Their villages were sited on the sides and tops
of hills or in inaccessible interior valleys, the
need for protection from surprise Arab attacks
being as great as the need to be rvithin easy
reach of water. At this period their cultivations
were distributed around the villages, and use
was made of cvery little patch of ground, how-
ever infertile. On many of the hill-sides traces
are still to be seen of extensive terracing, which
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was sometimes caúied out in most unfavour-
able circumstances to produce tùry fields of not
rnore than a few square metres.r

Today the villages are no longer built in hill
lastnesses, partly because a{ter the revolts of
the early days oî British rule it was decided to
require the Nuba to settle in more accessible
sites, and pa.rtly because the former villages
were inconveniently placed for exptoiting the
best fields and sources of water. The Dresent
villages are sired on the qaúùd soils around the
hill-masses or on the edges of the interior
vaileys, in positions where a well or other water
supply is within easy reach.

The cultivations of the Nuba today are of
four main kinds: immediately around the huts
in u'hich the people live there are the home
farms; not very far away within the hill-masses
there are the hill-side farms; farther ofi, per-
haps as much as 5 miles into the clay plain,
there are the 'far farms', and in addition where
the water supply is good andnear to the surface
small irrigated plots are common.2 The home
farms are of limited extent, arrd are used by
the women for growing vegetables and maizi.
They are cultivated every yeaJ, though many
are situated on thin stony soil. These fields,
which are often ridged up into a close network
of little squares to prevent losses of water from
rapid run-ofi, probably benefit from fairly
regular manuring, in al haphazard way, from
the pigs, goats, and lowls kept in the home-
steads. The same ridging is to be seen on the
hill-side îarms, together with a practice of
collecting old stalks and the branches of trees
and laying them across the slope of the fields,
thus presumably reducing the rate of run-off
and encouraging water to penetrate the soil.
The crops grown on the hill-side farms are
chiefly early-maturing dhuta, bawia, and, se-
same (Figs. 64 and 65).

The far farms are usually to be found on the
clay plains, though they may also occur on the
better parts of the qard.ùd. They arc cultivated
on a system of {our or five years' cropping,
followed by as many as possible of fallow, and
are used to grow the main crop of grain ald all
the cotton. The principal cotton areas are those
not far from the ginning factories, where

t o o  M  € f R È s
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C O N  I C A L
THATCHÉD HUT
F L A T  R O O F E D
5 U N  S H E L - I E R

M Ì L L E Î  s T A L  K
F E  N C E

f f F  É L D  R  t D G E S-H (schemo|c)
.  G R A  N  S T O R É
r  P I G  S T Y

. \ .  F I E L D-  B O U N D A R Y

Frc 65. House {arms a"nd homesteads
at Kujuda, Nuba Mountains From a
plane table sutvey by the author.

govemmelt propaganda to encourage cotton
cultiyation has been most efiective. Cotton is
generally sown as a first crop on freshly cleared
ground, the seed supplied to the peasants being
an American Upland variety that has been
adapted to local conditions. The yields, on the
better fields, average r to rà kantars of 3r5
rotls eac}r per feddan. The crop has steadily
grown in importance since it was first irltro-
duced, as the accompanying figures show
(îable VIII) except for a drop during and just
after the SecondWorld War. The irrisated plots

rR. C. Colvin, AClicuÌtuúl Sutltey al Naba MaL,tains, \Nîitter\ iB 1939, pubtisheal rn Khartoun in 1948.1 S. F. Nddel, Thi Nuba, as+7. 
'
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occur in 1o0di beds or terraccs where the water is
not far from the surface. They are used îor
grorving r.egetabÌes such as onions, tomatoes,
and chillies, but the most frequent crop is to-
bacco. Little oî the irrigatccl procluce reaches
the markets.

Animal Husbandry

The Nuba keep a number of domestic
animals. Colvin, writing in 1939, statcd that
thc aweriuge Nuba household hacl one or two
cattle, arrd this lìgure was confirmed by in-
quiries conductecl by the author in 1953. There
are also numerous shcep and goats, a few pigs
in each household (since the majority oî the
Nuba are not Muslims), and a small number o{
donkcys used for transport to market. The
heavy clay soils and long rainy season are quite
unsuited to camels.

The cattle graze in or near the Jebels during
the clry weatber, under the care of the young
men, and if not far from a ginning factory they
may be driven there to feed on cotton seed.
During thc rains, when bitirg flies are prcva-
lent, they are kept on the hills, spending muclL
of thcir timc in smoke-fiIÌed huts wherc the
flies c1o not penetrate. The tsetse flies formerly
reported from the Koalib Jebels area,r were
never lvidespread, and are nowrcportedto have
disappeared. During the dry weather cattÌe are
oflen teLhered on the hil l-side farms, in a con-
scious efiort to maintain soil fertility. When

o  9 r
r ' 23
r ' 39
o 9 6
I . 5 I
o 9 +

this is liuked with fccding d/rrra stalks and
cotton-seed to the a-nimals, a systcm oJ mixed
farming may be said to be in operation. Yet o
use is made oî animal power for ploughing the
soil. Apart îrom their value as milk-producers
the cattle are highly rcgarded as elements in
the normal bride-price (more properly the
excharge o{ l'aluables that takes place when a
girl leaves her parcnts' home and joins her
husband's family), when scven beasts are
demanded along with lesser animals, quan-
tities of grain, hoes, spears, and baskets.2 This
number-, so much higher than the average total
herd of a Nuba father, can clearly bc provided
only iî numerous relativcs combine togetÌrer
ald n-rake of the matclt a uniorr betrvcel the
two îamilies. It seems ìikely that in lact con-
siderably Jewer are exacted by the bridc's
family. Certainly the need to accumulate tlÌe
price oî a bride is one of the chief forces driving
young Nuba into the torvns of Sudan, t'here
they are to be found in various lowly capacr
ties.3

Crafts and Corntuerce

The Nuba practise crafts not vcry difierent
from those of the Fur. A few smiths nake iron
implements, r'omen bake excellent clay pots,
and gourds are used as gcnera-l receptacles.
Not beingNluslims the Nuba have only recently
come to cate much for clothes, ald even toclay
the rvomen usually go almost naked ancl the

r925-26lre29-3() (avcrage)
r93o 3r/r931-35
1935 36/1939 4ir
194rJ 4f lr944 45
r94.5-;to/ I9,+9-5o
r95o-5r/r954-55

r955-56
1956 57
1957 5ó
r95E-59
r959-6o

1W. Ruttledge, 'The Tsetse FIy (Glassiw Morsitans) irr the Koalib llills, Nuba MouDtains Province, Sùdan', Brll.
Ekr. Res., 19 lrs28).

3 The bucket system of sanitation, rdÌrch eve now is co ins to be replaced in the capital by rvater borne seNà8e, and
still persists rn lhe provinces, is depende t chiefly on Nuba taboùrers for its functioninS.
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men wcar only a scanty loin-cloth. In conse_
quence, they do not rveave their own cloth,
butsell all their cotton to the ginneries.r Some
ol  lhe  rvomnn co l l cc t  thc  yor rng  leaves  o f  thc
/dar  pa l rn : :  l l , c )  r . i rh* r  r r , .  t j ,em ro  weave
baskets, or else sell them to the Arabs at the
weekly markets, to bc uscd in making the
light wovcu mats which constitnte thc walls
of the Afabs' lÌuts.

The weeklymarkcts bringNuba and Baqqara
together, and give the mcrchants a chanié to
sell their inportecl warcs. With the growdr oî
thc cotton trade, the Nuba are bcgìnning to
come to miìrket in lorries rvid.r a sack of flreir
procluce, rather thau to ride there on doukeys.
They buy sngar and tea and ornaments for the

Pe lma enf . lock  u l ,  òho l ,S  arc  tu  be  iound c f
t t re  ac lmtn ts t r , r l i ve  cent rcs .  l l r i s  rc f lec ls  the
essentially rural nature of the region, in that
the to\,vns hal.c come into existence to lulfil
purposes tmposed from s,ithout, and inciden_
tally to become points of dissemilation of the
Arabic language, Isla-m, and the use of articles
oî Western mauufacture. l)clami, lying ou the
intersection of an east wcst roacl iiom Oilting
to Rashad and a north south road from Talodi
to El Obeicl, is not an admilistrative centre,
and hence the shops there are few and their
wares are verv limited, for there are no regular
customers except a ferv Arabs and villagcrs.

The Arabs

The other main inhabitants oJ re Nuba
ùIountains, the Briqqara, number about
z5o,ooo. They ar.e in ar transitional state ftom
ihe i r  o r ig ,n* l  nomadi -m,  s r i l l  p r r ,  r i sed  jn
wcstern Kordofan, to a. d.pnn(l{-; i-e on bolh
alrmals and cultivatiol on re clays of thc
Nuba l\{ountains area.

Tlie llesiriya and the Hawazina tribcs (Fig.
29) once occupied the Nluglad area. .fodav 

the
former  l - , r rn  r l r r i r  j r c . rdquar rers  J l  R ig l  o l  F r r l i
whilc the latter have theirs at Roshid. These

dîi:J,".x'"ÌH"'if:'ifiLì'i?i*'"1J?iXl,i;;':Ì'í"1'liî?,,""x'iî*"fìà',tribe to 'ibe rÌìe ,yo,ne,r Ì'ic brishr.,resses, aD.r

and the sevcral tribes who enter tlìe region from
thc east, especially the Awlad Himeid, used to
come to the Nuba Mountains in winter merely
to graze in the plains and to drink at the
springs and wells and at the lakes in the souflì.
In fact, today the Baqqara are devoting much
of their time to growing crops, espccially
cotton, which makes it essential îor somc at

The Arabs, being lcss îearful of extcrnal iu-
fluences and better accluainted with the r,vays
of commerce and the world at lar.ge, have bcèu
quicker than the Nuba to learn the advantage
of growing cotton rather than sultsistenie

of this and other areas of rveÌl-waterecl clays.'îhe 
hartq system is employed in areas whóre

therc are almost purc stands of rick grasses,
especially Soyghun, pur?uleo sericeurn (anîs)
and 

-Hyfarrhenia ìseudoq)rnbann \ansorq,
which dry out during thc winter and even-
tuall5r a1s blown over and lodge, being over_
grown in the comirg Jrear by a further clelse
growth of grass. If such an area can be pre-
served from fire for a period of rree or more
years, a dense mat oî grass forms over the soil,
which burns with a hot flame. When the lancl
is required îor cultivation, the Arabs rvait
rntil the first rains have îallen, causing the
seeds in the grouncl to gcrminate, and thón by
setting fire to the dry grass as soon as a brcai<
occurs in the rains they are able to destroy thc
young secdlings and to clear the grouncl com_
pletely, leaying it alnost weed-free îor sowing
cotton or millet.

This method well suits the inclinations of dre
Arabs, for they are not keen cultivators. When
possible, they hire labourers to wced arld har-
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vest their fields, finding them Irom the land-
less westerners, of whom there afe several
settlements, from others, such as Dinka or
Shilluk who are looking for a chance to earn
some money; or even from Nuba of the densely
populated south-westem regions around Lira
and Toro Jebels, where some overpopulation
and land-hunger are to be found. Some of the
Arabs have abandoned the nomadic life and
have settled around the administrative centres,
artd now make their living bringing a daily
supply of milk to the market. During the rainy
season when the roads over the clavs are
impassable, some o[ Lhe Arabs Lake employ-
rnent, using their bulls to carry mails and dis-
patches for the government across the plains,
which become impassable for lorries.

Tke Impact of the Tuentietk Century
Very few of the merchants in any of the

market centres are Nuba, for their period of
emergence from economic isolation has been
short, The riverain merchants who have en-
tered the area have chiefly been interested in
buying local grain and imported and manufac-
tured articles. Such initiative, therefore, as
has been employed in attempting to develop
the resources of the Nuba Mountains has come
almost entirely from public rather than private
sources, The final establishment of law and
order occurred later than in the rest of Kordo-
fan, for in their fastnesses the Nuba, armed
with rifles, were almost as inaccessible to
British arms as they had been to the Arabs.
The last military patrol took place in r9zg, and
was folÌowed by a policy of requiring recalci-
trant tribes to come down from their crags
and settle where they could be reached moie
easily. The first tasks undertaken were the
opening up of motorable roads and the estab-
ìishment of medical services to win the people's
confidence. Education was until recentlv left
to Chdstian missionaries, it being fett th;t the
influence of Muslims on the Nuba had hitherto
been largely harmful, and that Christian
schools would make them more able to retain
their native virtues and traditions. In fact,
many social factors have favoured the growth
of Islam rather than Christianity amoi.rg the

Nuba, and now that the government's Institute
of Education is flourishing at Dilling, with
several schools throughout the Jebels area, the
assimilation of the Nuba into Northern Sudan
is likely to go ahead rapidty.

Probably the most far-reaching single action
of the administration has been the introduction
of cotton growing, which began in 1925.1 In
1957-8 a quarter of a million hantsrsz weîe
produced, the profits being distributed to the
Arabs arld Nuba. in a large number of very small
payments. Cultivation of cotton is entirely
voluntary, the area available to Arabs anà
Nuba being determined by tribal usage, by
their own diligence, and by the limitations of
suitable clay soils within reach of their homes.
Once the decision to grow cotton has been
made, however, the seed employed is strictly
controlled, being supplied free of charge in
appropriate quarltities from the ginneries.
Cotton breeding is carried out at a government
research station at Kadugli, and the bulking
of seed takes place in the irrigated Khor Abu
Habl area. There are demonstration olots
where the l-rest methods of cuìtivation of cótton
are shown, and inspectors visit the fields to
observe and check the incidence of oests or
diseases. All the cotton is bought eìther at
outlying markets or at the ginneries themselves,
the price for each grade being fixed by the
Nuba Mountains Cotton Industry, a govern-
ment-controlled board.

The improvement of water supplies in the
Nuba Mountains has been an objective of
govemmental policy for many years, Before
the war a number of wells were drilled, without
very much success, and these had little efiect
on the development of the area's resources.
Since the war the Nuba Mountains have
profited from the activities of the Soil Conser-
vation Department, which has been engaged,
here and elsewhere in areas oî heaw clav soil.
in excavating surface reservoirs 

-o. 
i-Ls,

known as hafîrs, wittr depths of 5 9 m. and
capacities of 5,ooo-2g,ooo cu. m, Such pits are
sited in areas of unused but potentially fertite
soil, and water is led to them by channels from
nearby watercourses. If they have been well
sited. the hafxr fills in the rains and may last

I

a

I  G.  F.  MarLh,  chaprer on .Kordolan Pro\ ince, , in Agr;cut ture ih thc Sudan, rsal ..ur ìe KQnîat  o l  unSrnnect  cot ton :  3r5 tot l \ t  I  ror l :  o.ss tb.
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untilthenextrair:sor evenlongert,2 (PlateXXX).
The wells and. haftrs dug in the Nuba Moun-

tains are indicated in Fig. 62. The graded roads
through the bush which unite them had to be
cleared to enable the machines to reach their
sites. They nowremain to facilitate communrca-
tions in the area, provided that they are
cleared of grass and scraped each year. It was
originally thought thaf kafir digging might
contribute to a permanent redistribution of the
population, persuading the Nuba to abandon
their hills and live near the hqftrs to take
advantage of the more fertile soils Lf the plains.
In fact, this has not occurred, for the Nuba
have religious attachments to various sites in
their hills, and in many instances they would be
ill-advised to build villages on the lorv-lying clay
areas near the kaftrs rather than on the healthier

communication between the centres of adminis-
tration. A gravel road has been built between
El Obeid and Dilling, to keep that route open
at all times. All these roads suffer from ihe
defect that .with intensive use their surfaces
become comrgated, rvith the result that only
Iarge and powerful vehicles travelling fast can
avoid severe vibration, and the lorries and
trucks in use wear out at an excesstve rate.

Conclusion

- In conclusion, the paradox emerges lhat
thou6h the Nuba Mounlains sti l l  remain one

of the most backward parts of Westem Sudan,
they are potentia-lly better suited to a balanced
development than any other part of the coun-
try away from the Nile. To the west the
southern Qoz undoubtedly has al rmporrant
luture as a ground-nut producing area, but
water supplies are certain to be difficult, the
production of fruit and rvinter vegetables with-
in the area is virtually impossible, and both
permarent buildings and tolerable roads are
very hard to construct. To the east the clav
pìain between the Blue and \Àhite Niles has
long-tetm potentialities as an irrigation area,
but when settlement spreads towards the
wetter areas in the south dificulties of drainase
and the prevalence of insecls wil j make theÀ-
selves apparent. ln the Nuba Mountains, a
sturdy peasant population is already dis_
lributed throughorÌt t lre drca, as are numerous
permarient water sources, suitable sites for
building, and supplies of stone for construction.
Existing irrigated gardens could be extended,
consìderable quantities of useful timber could
be grown (such as the Sudan mahogany, of
which there are well-established plant;tio;s at
Dilling), and the economic basG for all this
couÌd be provided by the cultivation of cotton
and millet, perhaps in mechanized farms. in the
broad plains which l ie lq1w..r thc hil ls. Much
still remains to be done before these poten-
tìalit ies can be converted into realitv. but the
Nuba are already engagcd in lhe proàuction ot
one cash crop, and if the mcans can be found to
rncrease commercial production and trade
throughout the Jebels, the emergence of the
Nuba from their pre5qnf backrvardness could
come with surprising rapidity.

I {  Y,  [ .  | , " {* . "1.^s,  . . .o. }1 ie, , ,at io,1 t ,1 !h? sudan,res4.

,,,];,,Ì;rt fffS3l 
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Chalter XII

THE CENTRAL CLAY PLAINS-UNIRRIGATED AREAS

T H D  C E N T R A L  C L A Y  P L A I N S

1-o the east of the Nuba Mountains clay plails
stretch as far as the Ethiopian border, extend-
ing from the junction of the Blue and White
Niles to the mountains of south-eastern
Equatoria. Between north and south, however,
there are such great difierences of physical
geography, added to the contrer-sts between the
inhabitants and their cultures, that it \.vould
be a mistake to treat the whole cìay area as a
single rcgion on the basis of the broad soil
type alone. It has seemed best, therefore, to
treat the northern and southern porlions of the
cìay plains as two distinct regions, taking as
the divide the bounclary between Blue Nile,
Kordofan and Darfur Provinces on the one
hand, arld Upper Nile and Bahr e1 Ghazal on
the other.

Thesc central clay plains are of such great
economic importance to Sudan that it is dif&-
cult to avoid thc couclusion that if this region
had been no more productive than the Red Sea
hills to the east or the Qoz to the west, Sudan
as a modern state could not have come into
being. In this core region are situated not only
the capital, strategically occupying the junction
of the two Niles, but also the Gezira Scheme,
which has been responsible for many years for
more than half the country's receipts of
foreign currency and for a like proportion of all
govefnment revenues, and now many other
lesser schemes of irrigzr-tion in government or
private hands. In the southern portion of the
regron, moreover, there are further great areas
which it is hoped soon to bring under irrigation,
with great prospects of unirrigated mechanized
cultivation. In this chapter a physical descrip-
tion will be given of the northern plain as a
whole, and then the ways of life in the unir-
rigated areas will be discussed. The succeeding
chapter will deal with the irrigated areas,
showing how great ate the changes which
follow the establishment of a planned, reliable,

and incidentaìly much more profitablc type of
cultivation.

Pkysical Conditians

To the observer on the ground probably the
nost striking îcature oî the clay plains is their
utter monotony: a bare Eo 1<m. (5o miles) to the
south of Khartoum one can stand in an
appafently absolutely flat plain of grey cracked
clay, where the thin natrual vegctation has all
been cleared and where there is neither a hill nor
a village nor a tree nor a blade of grass in sight
in any direction. A like distance west of Singa
or Er Roseires one can drivc for hour after hour
through apparently uniform savannah country,
dry grass and thorny leafless Acacias seemingly
without end, and only a low hill in the distance
nteffupts the perfect circle oî the horizon.

Yet between these two types of scenery an
orderly gradation oJ conditions must occur.
Physically the most signifìcant difiercnces in
the geography of the region are dependent on
the mean annual precipitation, and several
belts of vegetation and potential land use may
be distinguishecl running from east to west. So
treat is the importance of a perennial water
supply, ho\Mever, that the human occupation
of the region may be divided into the White
Nile settlements, the Blue Nile settlements, and
the lesser populations along the Rahad and
Dinder rivers, while only a very few inhabitants
are to be found permanently occupjring the
areas in between (Fig. 66).

On the basis of the rainfall it is convenient
to recogdze three belts. These are a northern-
most one, lvith a rainfall of less than 4oo mm,
(16 in.), wherein summer cultivation is prac-
tised with difÀculty unless earth banks or
ridges (Arabic lezas, pllorll terus) af e constructed
to hold storm-rvaters and give them time to
sink into the ground, There is a central belt
where crops of grain are regularly grown lvith-
out the use of either irrigation water or ridging.
Finally, there is a most southerly zone, with a
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rainfall rising from 6oo mm.
(24 in.) to nearly l,ooo mm.
(4o in.), which is almost un-
populated for a variety oî
reasons and is occupied by
dense sta.nds oî Acaciqs and
other  types  o î  d rought -
resisting tree.

An analysis in terms of
water supply will reveal the
existence of an alternation of
waterless belts, virtuaÌly un-
inhabitable for most of the
year unless shallow wells can
be dug round a hill-mass, and
ribbons beside the dvers,
ro 15 miles wide, where the
clays can be reached and cul-
t i va ted  f rom s  e t t lements
beside the streams. This is
particularly the case in the
southem pa.rt of the region,
where the clays are underlain
b1' the rocks oÎ the Basement
Complex. Farther north the
ribbon on the ivest bank oî
the White Nile almost disap-
pears downstream of Kosti,
since the Qoz sandsreachright
up to the flood-plain of the
river, while in the Gezira and
on the right bank of the Blue
Nile hand-dug wells can reach
water at depths of 20 3ll m.
(7o-roo ft.), making the dis-
tribution oî villages, and even
torvns like Manaqil with 3,too inhabitants,
independent of the rivers.

Betu,een the Rahad a.ncL Dinder rivers there
is a narol and very fla-t gezirat which is
crossed by several meandeting flood overflow
channels, along some of which permanent
villages are sited. Farther to the east the
country rises gently to the watershed between
the Rahad and Atbara rivers, rvhere a tongue
of basalt extends northu,'ards from the Ethio-
pian massif into Sudan. The reliel of the low
ridge thus produced is gently undulating, with
a ferv hills standing out along the watershed

T H E  C E N T R A L  C L A Y  P L A I N S - U N I R R I G A T E D  A R E A S r8r

FrG 66 The Central CIay Plains

itself. Except along the narrow outcrop of the
Nubian Series the soil is a dark brown clay not
very different from that of the Gezira, but thc
generally better drainage of the land makes it
distinct from that to the west, and it will be
convenient to call it the Gedaref Ridge, after
the administrative centre that lies at its
northern end (FiS. Z+).

Within the central clay plain as a whole
a setUed population is usually to be found
wherever a permanent water supply occurs.
The few exceptions to this rule are chiefly in
the south and west oî the region torvards the

lThe Arabic 'vord gsz?/n, literally a+ island, is also uscd to refer to a pelìinsula, ard hence to a piece of land lj'ing
betweeD tÍ'o rivers abovc thcir corlfluence,
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FrG 67. Seasonal movements of nomads ir the
Blue Nìle Province With dry-season .water sup-
plies d€pendent on the rivers as well as on tÈe
Machar \ larsh"s ot  r l 'e  Uppcr Ni lè Province,
shorter  eact-wcst  movements are Iound in ad-
di t ion 1o long nor lh-sour l r  miglat ions,  such as
thosF ubsFr\ed in Wcsrern Sudan. The f ine
$asscs of  the Butana aúord good wet season
grdzins aDd t reedom f tom 8ics.  I fom in [or-
mal ion k ind. ly  suppl ied_by Dr.  Ba)oumi of  fhe

5rdJn Velcr inarv Scrv ice dnd others.

Ethiopian border, where until recently security
has been bad, and along the White Nile south
of Kosti, where variations in the river level
mahe the choice of village sites dif8cult. The
existing settlements car exploit only a small
proportion of the region, and elsewhere the
extensive grazing afforded by the natural vege-
tation has attracted various nomadic tribes.
both cattle-owning Baqqara by rhe White
Niìe and other Arabs with mixed flocks and
herds of camels, cattle, sheep, and goats in the
Gezira and farther to the east. The nomads

cannot exploit all the available grazing, for
they are restricted in their movements by the
necessity, especially during the dry rveather,
of keeping fairly close to water supplies. Hence
there are possibilities of extencling both thc
cultivated area and the number of animals
supported, if the water supplies can be im-
proved. Later in this chapter an account will
be given of some of the means that har.c been
adopted to this end.

T H E  N O M A D S

The rainfall of the region is morc intense and
more reliable than that found in areas oî
nomadism fringing the Sahara, ancl this makes
it possible for animal o\\ners to follorv faidy
regular routes across the clays in their annual
migrations. Despite the difÈculties oî u'ater
supply, moreover, a higher densitl' of popula-
tion can be supported by anirral rearing, about
20 persons to the square kilometre (5o to the
square mile) in the territory of the Rufà'a el
Hoi as compared with to (25 to the square
m.ile) only among the Hawawlr of the Bayucla
Desert. Trvo distinct pattems of migration are
to be noted in the clay region, for difierenccs
of topography and water supply make the
seasonai movements of the nomads beside
the White Nile rather different from those oî
the Arabs farther to the east @ig. 67).

The White Nile occupies a broad, shallorv
depression, and when the Blue Nilc is in flood
in late summer the ponding back o{ the White
Nile is perceptible as far upstream as Renk.
This raising of the level is nowadays prolonged
by the operation of the Jebel Auliya Dam.
When the flood subsides a strip of land averag-
ing about r km. wideislaidbare, which produces
a flush of green grass, especially Eckinocltlaa
pyramidalis, at a time when the rain-
grown grasses away fuom the river ate quite
dried up. Such conditions are very favourable
for cattle rearing, and the local Baqqara
tribes, whose territory lies on either side of the
White Nile southward from about latitude r3|'
N., make relatively short annual migrations
between the river, where they spend the dry
weather, and the country to the east or west
of it, whither they migrate during the rains.
Those on the west bank have the advantage
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are Ecki ochloa fyamid.al,is and Hj,pawhenia
ruJa. 'îhe 

northward movement of the Arabs
at the onset of the rains is uncontrolled, and
their chief concern is to get arvay to fly_free
countryas fast astheycan. Othersections of the
Rufa'a el Hoi and also the Kenana move down
to the Blue Nile during the wilrter. The Kenana
cross the river, but tlìe Rufà'a el Hoi do not.
The camel-owners find some work carrying
grain and other produce, and the Kenana, whó
are _particularly noted for the good milking
qua-lities oî their cattle, sell milk to the inhabil
tants of the pemanent villages. During the
summer the Arabs like to grow some millet, if
theyîrd grassy patches suitable {or hariq alJ-
tivation, and the allocation of such lands óften
br ìngs  them in to  d js l ì r r tc  w i l f r  t l r c  -e l r led
vIllagers.r

The Rufà'a esh Sharq on the castern side of

Shukriya. Elsewhere it is rather rare for the
seasonal movements of nomads to take rem
outside _the district or province where they
usually live. This is because such boundaries
have usually been selected to correspond wi r
the nomads' traditional migrations, ancì thus
to reduce the likelihood of disputes ancl inter_
tribal fighting. ln this way flie province and
district boundaries on the western side of
the Rufà'a el Hoi territory constitute also a
division between the Baqqara and Rufà.a
types of nomadism in the north and between
the _Rufà'a and Dinka ways of life farther
south.

The nomads of the Gezira have no need of an

Generally mutton in Sudan is better than
beef, being fatter and tenderer, and it is much
preferred by the Sudalese when they can
afford it. There is no local market {or camel

I Infornratrux .once.nn,, tlìe ln,kmenls of the nomads has been obtained from a memorandum wlitren by Dr. Xt. S.E a J o u r n i  o f  t , , ,  M r n r " r r y  o ,  A n i I | r d l  p r o d u ,  Ù o n .

r83
grazing, for
ents by the
ry wealher,
:lies. Hence
g both the
of animals

cal be im-
.ccount will
L har.e beeu

intense and
n afeas ol
this makes

rllorv fairly
hetr annual
s oJ rvater
of popula-

xing, about
(5o to tl.re

I  l futa a e l

the square
he Bayuda
gratron are
differences
make the

lds beside
m those of
izl.
Ld, shallow
is in flood
the White

I as Renk,
rprolonged
liya Dam.
nd averag-
h produces
) chinochloa
the rain-
are qulte

favourable
Baqqara

side of the
itude r3]'
rigrations
d the dry
ìt or west
the rains.
rdvantage

that-they can mo\re on to the patches of Qoz
rvhich altemate with clay ot"". to th" 

"o.,thol rhe raìlway l ine. fhesc provide ea5ie1 gqing
and altogether healthier conditions, ;hiÈ
there are tvells yielding water in moderate
quartities throughout the year which account
for the ptesence of the Dar Baqqara adminis_
tration headquarters at Abu Rukba. The Dal
Hasaniya Arabs, whose tribal areas lie farther

The central Gezira and the banks of the Blue
Nile provide no such favourable winter grazing
ground, and annual mìgrations are in conse-_
quence much longer. The Rufa'a el Hoi tribe,
who with the Kenana are the principal occu-
pants of the southern Gezira, trar_vel a distauce
of more than 2oo miles between their summer
and winter gra,zing areas. These extensrve
migrations are made necessary by two prime
needs: the trek southwards ii unalertaken to
find palatable grazing, which in winter becomes

Upper Nile boundary until the middle of
February. This is bécause there have been
complaints at times from the Dinka that the
Arabs damage their crops before they are
harvested. The principal giasses of the marshes
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flesh, and the camels of the Rufa'a are mostly
bought by Rashaida tribesmen, who drive
them to the markets ol Egypt.

-  T H E  S E T T L E D  A R E A S

The settled cultivators of the clay plains
difler markedly from the nomads, in that
many of them are recent immigrants, comìng
Jrom a wide range oî tribes. In consequence,
they arc much less intimately associated with
the traditional administrative str-ucture of
sheihk , 

' omda , and r dzr7, who exercise authority
over them, and are very ready to migrate to
other districts and even provinces if they hear
that some oî their kinsmen are settled there.
Individual villages usually consist of persons
having a common origin, but adjoining com-
munities may be quite distinct, with former
cattle- and camel-owners settled alongside onc
another. 

'Ihere are many areas where almost
all the villages are occupiecl by wester-ners,
each having an appropriate vrlla.ge sheihh, b.ut
all being subordinate to an Atab'omda, who
may be of quite different physical type. It is
not suggested that this mixture is undesirable,
there being clear signs oî the deveÌopment of
a general sense of Sudanesc nationality to
rcplace a narrow adherence to tribal ìoyalties.

Very few settled villages are to be found in
the western part of the clay plains. There are
virtually none in the waterless area beyond the
White Nile, while in the country near enough
to the river to dra"w water from it tÌrere are
some newsettlements dependent on the recently
established pump schemes, but few relying ol
unirrigated cultivation. The scarcity of popula-
tion in the open plain is nnderstandabìe
enough. The paucity oî settlement by the
river, on the other hand, is to be explained by
the poor protection that the region used to
afiord against the incursions of nomadic
robbers, added to the diffrculty of establishing
permanent villages beside a broad stream witl.t
gently sloping banks, since the waterline may
retreat a mile or more rvhen the level of the
river is low. In the nineteenth century this was
Dinka and Shilluk country as far north as
Kosti. During the Mahdiya general insecurity
made the Nilotes retreat southwards, but
there was no corresponding settlement oJ

O F  T H E  S  U D A N

their land by the Arabs, rvho preferred a
nomadic life.

Tke Northern Gezira
In the Gezira between the Blue and White

Niles the greatest density of population, apart
oJ course from that in the areas now irrigated,
occurs in the north at about the latitude oI
Wad Medani. The rainfall at this latitude is a
bare 35o mm. (r4 in.) per annum, and so crop
production can be ensured only by Ihe r.on-
struction of earth banks or lrlts to conserve
water, It is somewhat sutprising that the popu-
lation should be densest in this semi-arid belt,
rvhile farther south where crops grow more
reliably there are many lewer inhabitants. The
explanation seems to lie, as so often in Sudan,
in water supply, since wells can be dug here
successfully, as noted above, and there were
also numerous surface water-tanks excavated
laboriously by hand in the days before mechani-
cal drills and earth-moving machinery t'ere
knorvn. At the latitude oi the Sennar Kosti
railway the only rvells are the relatively
shallow ones dependent on loca1 run-ofi, these
being situated around the hill-masses of Jebel
Moya and Jebel Biyut. 

'Ihe granitcs that lie
beneath a thick mantle of clay yield no rvater.

In the lezls belt of cultivation, wherever the
soil is a suitable clay, there is an aLmost con-
tinuous pattem oî ridging on the ground, and
very little of the natural vegetation remains.
Where the surface of the ground is at all sandy
or gravelly larrTs cultivation cannot be prac-
tised and grassy patches occur, while in ill-
drained holloivs tussocky Srasses and la'ót
bushes grow (Acacia orfota). There are, how-
cver, vety few trees since those that have not
been felled to clear the latrd lor cuÌtivation are
almost certainly taken Jor firewood or building
poles.

Thc ridges are constructed on the better
soils o1 a high clay content, ill-drained hollows
and chains of depressions being avoided (Plate
XXIX). The ridges (Fig. 68) are really low
banks not more than r or 2 Îeet high, which
are thrown up either at a right angle to the
slope oî the gtound or quite often so as to
Jorm a V pointing down the slope. In certain
areas a man will make a ma.jor and permanent
ridge to surrounti his plot, and within itwill
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site minor ones rvhich divide up the hotding
and avoicl excessive flooding at one end accom-
panied by complete aridity at the other. The
rninor ridges also make it possible to use suc-
cessive storms to flood dif{erent pieces of
ground, and to let ofi water which has stood for
long enough (about 14 days) on any one srte.
ln most sites terus do \ol. appear to collect
water from a large area in order to concentrate
it on a small and favoured patch, but rather to
avoid losses by run-off and to ensure that some
at least oJ a man's ground is \yet enough to
fieJd r crop. Almost the only crop grorn i. a
qu Ìck-malur ing  mi l le r  ca l led  Feter i t . r  wh ich
takes a bare Eo days from germination to
maturity. Associated with it may be some
bamia irLclltding a rvild variety I'hich seeds
itself.

one hand these ensure the existence of a
reliable market for grain in the years when the
lamers are able to produce a surplus, ald on
the other they afford a steady source of income

to those who are rvilling to go and rvork as
cotton pickers during the months when they
would other-wise be idle. The nomads moving
through the arear moreover, buy grain and
occasionally sell a sheep or two to a farmer.
EYen so, the peasants are poor, as is attested
by their generally shabby clothes and by the
bareness of their homes.

It has been stated already that the various
villages are occupied by inhabitants from a
wide range of tribes. While mutua_l relations
are generally good and disputes are few, a
result of some consequence is that lurking sus-
pìcions prcvenl t lre developmenl oI co-ope1s-
lIVe orgarrzattons to protect [hc pedsrnt from
nore powerful bodies. In the disposal of his
crops the cultivator only too often falls a victim
to the system oî sheil, as has already been
discussed in the chapter dealing with the
Norlhern Province. Co-operative buying and
selling schemes are being introduced by the
government to combat this evil, but they have
not yet proved very successful, since efÈcient
anr' l honest managers are not easjly found.

When working in the cotton fields likewise,
the farmer earns a daily mte that often bears
littìe relation to the high price of the product

MAJoR rERAS (RTDGE)
BETWEEN HOLOINGS

N4INOR TERAS WITH
DRAINAGE OPENINGS

GENERAL DIRECTION OF FLOW OF SURFACE
D R A I N A G E

I O O  M e t r e s
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that he is picking. In this instance co-operation
might prove even harder to organize, since the
local villagers come into competition with
groups of migrant labourers from all over Sudan
a1d sven outside it, and except at periods of

-maximum demand, when rates of pay do rise
considerably, the tenants could probably dis-
pense with the labour of any one group with-
oÌlt great inconvenience. Another factor of
some importance is that the extension of the
irrigated area o[ r-entra] Sudan, now in pro-
gress, has been foreseen for a number of years.
Thinkine ol themselves as future members of
the tenant and employer class, the farmers of
the region are not l(een lo build up an organi-
zation to raise labour rates against themselves.

In the absence of local supplies of grass and
timber as building materials, house construc-
tion presents some diffìculties because of the
occasional severity of the summer rains. Sun-
baked mud bricks are used for walls, and a
skilled builder must be paid for the work,
rvhich means that a compound rvall to give his
family privacy is a luxury the average villager
cannot afiord, much as hc would like it. Poles
and grass for roofìng have to be bought at the
markets, and so poor thatching and roofs sadly
in need of repair are common sights (Plate
XVIII). Village sites seem fairly permanent,
for as old houses crack and crumble new ones
are built up upon them. This has the advantage
oî raising the villages gradually above the plain,
so that water does not stand between the
houses after rain.

The traditional markets of tl:'e terùs area
were spaced at distances convenient to be
reached by foot or donkey. Some of these,
especially Manaqil, are places of some a6e and
religious significance, and. qubbd.t (domes raised
over the tomb of a holy man after his death)
are a characteristic feature of an otherwise
exceptionally severe landscape. The develop-
ment of lorry transport has much reduced the
importance of these markets, for no longer is a
convenient stage required half-way along the
road from one Nile to the other, while even for
the local inhabitants it is often better to take
a cheap ride on a lorrv into Wad Medani or

O F  T H E  S  U D A N

El Hasa Heisa than to buy at the more limited
market nearest to their homes. The mixed
nature of the population has encouraged the
development of local government, lvhich has
its centre at Manaqil. Here as elsewhere in
Sudan the development of local government as
an effective means of associating the people
with the work of government departments and
as a training ground for democratic plocedure
has been a.mong the most striking develop-
ments of recent years.

The task of allocating tenancies ìn the newly
irrigated areas of the Manaclil extension to the
Gezira has been much simplilìed by the fact
that this is almost the only area oî Sudan, apart
from the irrigated lands of the Northern Pro-
vince ald along the two Niles, where ownership
of the land had already been settled by judicial
process. Lands that were found at the time of
the settÌement (r9zZ) to be in regular cultivation
rvere assigned to individual owners, while un-
used lard was registered to the central govern-
ment. The relevant cadastral plans, rvhile in no
sense topographical maps, yet provide a frame-
work on which to base present studies of land
occupation and use, while the registry, in so far
as it has been kept up to date, will at least show
what families have possessed enough land at
the time of expropriation or leasing to warrant
granting them tenancies in the new schemes.l
Elsewhere in the areas of unimproved peasant
agriculture in Sudan, land tenure is customary
and tribal, and even in areas ol apparently
quite unused land there is usually some inter-
ested body to come forward with a claim to a
share in the benefits of any proposed scheme.

Tke Rainlands

Towards the south the rainfall increases, and
when it attains 4oo 5oo mm. (16-zo in.) culti-
vation becomes more assured. This has caused
the central Gezira and the country to the east
of it to be known sometimes as the 'Rainlands'.

Immedia"tely to the south of the irrigated
Gezira at this latitude there is a rather dense
area of villages dependent on unirrigated cul-
tivation, their inhabitants drawing their water
supply from the main Gezira canal and from
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the Blue Nile, In this area r.arious signs of
over-cultivatjon have been noted, such as the
appearance of witchweed (Arthic buda, Striga
spp.) in the fields, the decline in yiclds of
millet to be obtained, ard the usc oI ridging
lù an area whose rainfall, about ,15o mm.
(r8 in.), shoutd makc it unnccessary.l Else
where the only settled villages in thc southern
Gezira are those situated around Jebel Moya
and others oJ the hill-masses. At Jcbel Mo5'a
there are several villages which originally
drcrv their water supply from wclls but now
depend on tlrc kafus that have been built by
the Soil Conservation Branch of the govern-
ment.2 3 In thcse .wetter areas a slightly wider
range of crops cal be growl than in the lerds
area. Where lÌrere are settlements ol western-
ets, Pennisetwn is often grown in preference
to Sorghum, and sesalne is fairly common,
though this is near the dry limit oî its range,
and in a dry year it will îail. In the villages,
rvhich consist of the usual round thatched huts
set in enclosures of millet stalks, tlìere are
plots of maize, bamia and chillies planted
rvithin the compounds, while gourds and melons
climb over tÌre roofs. Away fron the villages,
there are occasional opportunities for hartq c:u7'
tivation, which is coveted both by the vilìagers
and. by the Arabs. The allocation of particular
areas is the responsibility of a committee com-
posed oî the reptesentatives oî both sides, but
jt often Ìeads to dissatisfaction and disputes.

The .9oulheyt Gezira

Southrvards fronl about latitude 12'N. the
savannah woodland becomes fairÌy dense and
continuous, ald open grassy areas, known as
soqryal aîe infrcquent. Some communities
hàvc in l lro last lew ]ear" [,er.n springing up
near ll'ie haJîrs which have been built near
Jebels Bozi and Mazmum and elsewhere, but
apart from these and the nornads tlìe country
away from the river is uninhabited until the
Ingessana lJills are reached at latitude rr{' N.
These granitic hills bear a considerable resem-
blance to the Nuba Mountains, in that they
presumably enjoy a stightly higher rainfaÌl
thall the country around them, though there

T H E  C E N T R A I -  C L A Y  P ] - A I N S - U N I R R I G A T E D  A R E À S

FrG 69. Hafîrs aDd access roa"ds in BIue Nito
Pro\.ince and the Butana- Source as for f-ìgur-c 63

are no statrstrcs to prove it. Therc is the same
association of rocky outcrops, accumulations
of valley frll and qardud soils, and away lrom
the plain a similar clay plain provides oppor-
tunities of cultivation. This hiìly country to-
wards the Ethiopian border is occupied by a
large number of small tribes oI morc or less
negroid peoples, in whom there has been a rniri-
ture of Hamitic stock from ar-cr.oss thc lithiop-
ian border, bLrt virtually no inlìltr-ation of Arab
blood. While the tribes have tirken to occupy-
ing the hill-tops in the sarne rvay as thc Nuba,
they seem to have Lieen ìess succcssful in cvad-
ing the depredations of slave-raiders and poach-
ing parties. The Ingessana tribc appear to be
the most enterprising group of this areal a1ld
in addition to bringing grain, sesame, and vege-

ì I .  H .  l (  l p î r y . o n ,  I L F  s u l l î r ' ,  C r d i n  S u p p l )  ,  S . t .  ù  R . , 3 0  ( r q , r q J .;  1, te,n,  . \4t t  I  anst ,  dt toa ik  lhc Srdd' t .  T i l  Jrroum, r t ra.s1-H G. Lebon 'Rurar water sùDór ies aD.r  th i  úèvcroprnent of  the Ecoromy oi  rhc ceùrai  s\ \aal , ,  GeoyafshaAnnatet , 3a ,Is56) .
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tables to market, they are acquiring herds of
cattle which they send down into the plains
and towards the river during the dry weather.'Ihis 

southern Gezira has bce:r in the post-
war period one of the principal scenes oî activity
oI the haJtr-excavating teams of the Ministry
of Agriculture (Plate XXX). To increase
animal and grain production, and generally to
make the resources ol the area more readily
available to its inìtabitants, roacls have been
cleared and mechanically excavated hafirs
have been dug over a wide area (Fig. 69). The
haftrs in the north have been intended to help
h,artq cultivalion, especially between Jebel Dali
and a line rvest from Jebel Moya, where the
best expanses of grass are usually to be found.

Farther south the main aim has been to assist
the Kenana and Rufà'a el Hoi tribes, who have
hitherto had a lnrd time during their annual
migrations and when occupying their summer
areas. Near Jebel Fangugu there is already a
scheme of planned settlements lvhere improvcd
methods oî peasant agriculture are bcing triecl
out and dcmonstrated (Fig. 7o), and a cattle-
breeding and grazing research unit has just been
established near Singa to upgrade the Kcnana
cattle and to determine their territory's opti-
mum stocking level. Serving this Gezira region
ancl drawing its rvater supply by a small canal
from the Blue NiÌe is the Rainlands Research
Station known as Jebcl Tozi: here experiments
are being carried out to learn what crops can
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profitably be cultivated without irrigation in
the better-r,vatered parts of the Gezira, and how
machinery can best be cmployed to increase
the area under crops. Crops that have shown
the best prornise arc millct, American Upland
cotton, sesame and ground-nuts, thc latter
grou'ing exceptionally rvell on a soil that would
lot normally be considercd suitable for it,
pror.ided that the surface can be prevented
from baking and producing a hard, impene-
trable pan.

The BLue Nile Ribbon

The ribbol of lancl tlìat follolvs the Blue
Nile southwards from the southern end ol the
Gezira Scheme is much more densely inhabited
than that along the White Nile. Here is thc
Iormcr centre oî tlìe FuDg kingdom, whose
territory olce extended as far as the Red Sca
hills in the east and the kingdon.r of Tegale,
which it subdued, in the west. The origins of
the kingdom, whose power was finally destroyed
by the invasion oî Muhammad A1i's son
Ibrahim in r8zo, have been much clisputcd,
but what is certain is that the polver oî the
kingdom was largely determined by the securc
base provicled by the lands along the Nile.1

The Blue Nile flows in a succession of mcan-
ders  \ i th  i t s  b , ' t l  i r rc ised  aLout  2u  rn .  {U5 l . )
belorv the geueral level of thc plain. During
the summer flood its waters are chargell with
a high proportion of silt, up to 3.6 parts per
thousald at the lnaximum as far downstream
as Wadi Halîa,2 and in consequence silty allu-
viurn has been deposited both along the river
banks and as islands on inner curves of the
meanders. Over the years the rclative distribu
tion oî the river bed and the silt tenaces $'ithin
the curves undergoes a steady alternation. A
typical exan]ple of thjs type oî topography
(Fig. 7r) shorvs the follorving features: on the
outcr loops of the neanders there is a bclt of
eroded clays (Arabic henib), wherein nodules
of calcium carbonate arc commen at the sur-
face, having been left in situ by the sheet
erosion that has carried the fine soil particles
away. Next is found the steep bzr-nk oI the river,
\1here undercutting is taking place due to the
scouring action of the river in flood, Becausc

thc river is at its highest by the time the streams
crossing the herùb ate in spate, thcre is rela-
tively little erosion of the banks by the latter.
In the middle of the stream, or towards the
inner side of the loops, small islands are com-
mon, oJten being altered in shape or even corn-
pletely removed by a scr.crc flood. Within the
loop of the meander there is usually a depres-
sion or basin, liable to be flooded when the
river is at its highest, but oîten having no
drainage afterwards. On alÌ the better-drained
parts of these basins the natural vegctation is
lolcst, rnixed at the edges but mainly consist-
ing oî Acacia nilolica stu,rt towards the centre
wlìere the period of inundation is several
rnonths, while at the very centre of the de-
pression a semi-perma-nent pool is Jound where
no trees can grow.

Settlcment aloDg the llhre Nile occurs
chiefly in villages on the eroded land next to
the high rivcr bank, ior such sites are well
drained during the rains and are not close to
the malarial swamps wilhin the sml forests.
Unlike the practice in the Northern Provincc
of Sudan, wÌìere houses afe strung out along
the river, here in ccntra-1 Sudan the people are
invariably concentrated into distinct villages.
These providc greatcr sccùrity from wild
aninals, rìomads, or robbers r,vho may emerge
from the bnsh, and reflect the fact that culti-
vations in the 'rainlands' usually occur a1l
round a village, $lìereas in the Northern
Province thcy are strung out in lincs. Thc
houses in the villages consist invariably of
rouncl huts with thatched roofs and walls of
millet stalks, privacy within the compounds
bcing secured by a wall of grain stalks or
plaited grass. There are few wells, îor the vil-
lagers normally clraw their water dùect Jrom
the river.

Apart from their summer cultivations on
the clays thc inhabitants cultivate the silts
on tlìe sloping banks oî the Nile as the flood
gocs down, and have aÌso cleared some of the
level terraces which thcy irrigate by pump or
water-wheel. The terraces have all been sur-
veyed and cither legally settled to individual
owners or reserved to the goyernment as
Forest Reserves. Where cultivation is practised

1O G. S. Crawlord, I'he b'tung Kì"ngàon aJ Sr,,r/, Ì95r, inclùcles a conplete bibliography on this topic.
I Y. SinÌaiLra, 'l ra Sus?endcd. Mllttcr iit, the NiIa, rg4o.
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the land is in the hands oI some o{ the longer-
established families of the region, and the Mek
of Singa, descendant of the former kings of
Sennar, has a considerable holding, which he
either lets or uses himself, chiefly for growing
cash crops.

The importance of the lìorest Reserves is
that they supply timber for railway-sleepers
of a kind that the white ant (termite) does not
eat, and also provide fuel for cooking in the
towns of central Sudan. Upstream of Sennar

T I { D  R E P U B L I C  O F  T H E  S U D A N

Irrc. 7r. Land classificatior and use beside the Blue Nile near Sirga. Fron S*dan Survets
Air PhaloPrabhs.

there are 37 of these forests, having a total
aîea oî 2r,650 feddatus, while between Sennar
and Khartoum there are 33 such forests, with
a total area oî u,86o feddans.1,z

The use made of the land, both along the
terraces and on the clay plain, depends on
whether it is in the hands of the peasants,
working with no capital and the simplest o{
implements, or oî richer men who have been
able to set up irrigation schemes. The former
use the silts to grow maize and a variety of

1G A. Booth, llarhi,tE Plaù Jar the îorest Resoluces oJ the Sourhenl, Btue Nile Circ',, Nis.ellaneoìrs PublicatioD No.2,
Agriculttllal Publicaiions Committce, Khartoum, r95o.

' Iden,lvorhih\ PIa Jor the Acaci& nilotica Forest Resel|es, Gezùa Cilclr, Memoirs of Forestry Division, No. ó, Agri.
cr tùraì Publications Cornmittee, Khartoun, r954.
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Not every fam y has the fortune to have a are taken by lorry and sold in the urban
markets and throughout fire Gezira. The

The villages along the BIue Nile are of various

that are- a lcature oi this pdrl oJ th,. chv plain
{probrbly the Khor Umm .lsh just west of
Singa rnarks a forrrrer course of the Blue Nile).
These have no share in the riverain silts. ÙIost
of the riverain villagers have small numbers of

In contrast with flìese peasants, some of the orrergtown village of more than ro,ooo west_
erners living beside the NiÌe south of Sen_

! Jefierson, S,,^/. 6 R., 30 (r9a9), p. 8r.
R , S , - r 3
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-t-rc. 7r. Villages and trrbes in the Frltlg. The sjtuation
i s  v n r y  s i m i l a r  o Ì ì  r l , e  c r s t  L , . r n  L  o f  r l r ^  É l u e  - \ i t n ,  a n d  a
comparable cliversity oî tribes rs to be encoùntered as far
upstr:eam as Dr Roseires. Tlìe pensioners are former
soldiers of mixed tribes wlìo hav; setttcd in tlìe arca on
retir-ement- From an enqùiry conducted by the audìor.

festedbyinsects even alterthe rains are
over. ln conserluence, while there is a
considerable population at Es Suki
and ncar the Busata pump scheme
to the north of it, the banks of
the Ra-had and l)inder rivers them-
selves are not followed by settle-
ments in the way that the Blue Nilc
is, and the tvhole region is verl'
thinly populated. At its southern lirnit,
in  fac t ,  i t  l r rs  p roved poss ib le  to  de . ig -
nate a considerable area as a Game
Reserve in wlìich no settlement is
allowed at all.

Almost the only villages to be
îound along the Ralìad are at Hawata,
the railway crossing, or to the north
oi it, Mafaza being a market of some
importance for cattle and grain. These
villages are mostly inhabited by west-
erners, practising almost exactly the
same typc of agriculture as those
along the Blue Nile. Thc silt lands
are sca.rcer, horvever, and thcir lack
is by no rneans compensated by the
use of the sandy river bed between
pools for grolving onions, melons,
and tob.Lcco. Along the Khor el'Atshan, which takes some ovcrflorv
from the Rahad to the Dinder md

proximity to the Ethiopian frontier brings a
scnse of insecurity, while the country is at
once more densely wooded, stonier, and less
fcrl i le. Necr the lrunlicr, try po.n osor n ir: is is
common, being transmitted mechanically by
tabanicl flies to cattle, while beyond the border
thcrc are tsetse flies which kceptle disease alive.

T he llalúd Dinder Gezira

To the cast of the Bhre Nile there is a beÌt oî
country a barc ao 5o km. (zo 3o mìles) wide
before thc Dinder river and the Khor el Agal-
iyin are reachcd. It might be expccted, there-
fore, that all this strip of land would prove to
be in reach îrom one or other line of perman-
ent rv.Ltcr, and that a considcrable population
would be îound in the area. In fact, much of
this country and of tÌre Rahad-Dinder Gezira
is extremely ill draincd ancl includes many
water-courses and depressions .which are in-

may represent an earlier course oî the
former, there is a group cf villages occupied
by a considerable range of wcstcrrers, some
Fur, some Kanuri Jrom Bornu and some
from F-rench Equatorial Africa.

In Fig. 73 @ d) are shown some of the
results obtained by the writer in an investi,
gation at Khor el 'Atshan in the winter oî r95o-
5r. AJter the excavation oî îour ia/z-rs along
Ihe hhor in 1946, a count had bcen made o1 the
then populations of the local villages, and
blocks of land had been assigned to each, sur-
rounded by firelines (Iìig. 73 (a)). Within each
block three strips rvere dividcd by fire-lines, it
being intendcd that each strip should be used
in rotation for a period to be decided, probably
five years, and then rested for ten. In fact
within îour years the populations of certain
villages had declined, rvhile others, particularly
Shamiya, had increased, and the proportion oî
women and chilclren in the villages varied
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ing, but no use is at present being made of the
Acacia ttilotica belts along thc watercourscs,
though they encourage so many birds to roost
cluring thc summcr tlLat cultivation near them
has becn almost abandonecl. In thc residual
pools along the Rahad ancl Dinclcr quantities
of fish :ue caught during tILe dry weather, dricd
in the sun and takcn by itinerant \'vestcnlers
to be sold whctever weslcrll settlements
occur.

T-he Ged.areJ Ridge

llast oI the Rahad there is a signif,canl
change in the trend of the mean annual iso-

hyets. Under the influence of the Ethiopial
massiî to the south and east they turn to run

in a north easterly clirection, more or less
parallel, it is thought, rvith ttre Hawata-

Gedaref railwal' 1ine, which corresponds with

the 6oo-mm. (24 in.) isohyet' At the same time

therc is a steepening of the isohyetal gradient,

so that in the 16o km. (roo miles) between
Gedaref and Gallabat the total preciPitation

rises îrom 600 to goo mm (36 in.), whereas in

the southern Gezira the overall increase from

Singa. to X{alaka1 or AkoLro, a ciistance of over

55tkm. (35o miles), is only 75 mm. (3 in.). A

second reason for this rather highcr lainfall

may be that Irom Gedarel to the {rontier therc

is a pcrceptible ridge along the Blue Nile

Atbara l'atershcd.

Butana rarely traYcl Jarther south than the

ra i l *c \ ,  a long rvh i ,  l r  l i ne  l l r c  g rea lcs t  nunìhcr
o t  scLùed cu l i iu " to rs  i s  to  be  lour rd .

Until recently the only reliable rvater sources

to be îound west of the Rahad were shallow

wells around hill-masses like pala en Nahl and

the Ban B'.rweida grouP, together with l'ells

dug in the bcds of streams draining the

Gedaref-Gallabat ridge. 1-here were also some

hand-excavated, haftrs of limited capacity near

Qurein and in a ferv olher places rvhere a
regular run-ofi îron a hill-mass could be used.
These have been supplemented in recent years
by deep rvells drilled at Khor c1 'Atshan station
to reach the Umm Rnwaba Series, and at

Gedaref, Wad el Huri, and Umm Shigera to

extract water that has penctrated through the
joints oÎ the basalts to rcach thc Nlbian Series.
Latety, therc has also been a vigororrs policy ot

d\gglrlg h&Íils by machinery, which has eased
the water situation at a numbcr of villages ancl

has rnade some uncleveloped lancìs available
îor cultivation. In thc long run, advantage
might be taken of the nearness oÎ the Rivel
Atbara to the southern end oÎ tbe GedarcÎ
Ridge, for a dam a barc ao m. high, if buiit near
Meshra' Akrib or Hargar Bakr (latitude r3' r5'
N.) on the Atbara, rvould make it possible to

carry water across thc ridge and into the lertile

and unpopulated area that stretches as far as

the River Rahad. This could supply drinking
water, or evcn water for irrigation, and is

worthy of closer investigation now that thc new
1959 Nile Wa-ters Agreement has been con-

cluded. The same applies to the proposal re-

ferrcd to below Jor supplying Gedaref Town

rvith clrinkilg I'ater ftom the.\tbara (Fig.74).
This eastern portion of the clay plnin is

thought to have been seriouslv depopulated
during the Mahdiya, confiscations of grain and

{orcible movements oI population havinghad
tlìe efiect oî reducing thc number of the inhabi-
tants of ttìe hills near Qala en Nahl and leaving

the rest oÎ the country almost bare. Subse-
quently the region has becn peopled almost
entirely by western Sudanese such as Fur and

by western immigrants, so that today the

Nazir o{ thc country to the south of Gedaref is

a Fur. The usual features ol a western popu-

lation are to be Jound: thcre are no blocks oî

villages of common origin, and even individual
settlements, such as Kabalos or Wad Da-vif to

the south oÎ Gedaref, are made uP of sub-

sections fron difierent tdbes. The Peasants are
poor and uninterested in educatioD, health
measures, or social and economic advancel
they ha-ve few animals, though indeed the com-

bination of climate and soil make it hard Jor

any except goats and cattle to thdve, and the

latter have to be sent away during the rains

because of the flies (Figs. 35-38). There is a
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M e c h a n r s e d  C . o p
PrÒduc t ion  Schehe

GALLABATO

ÌÌc 74 trteclìanized clop ÌrÌoduction sclìelllcs bctween drc Atba.ra anrì Ralìad rrvers

rccurrent tenclency îor r.illages to sprilg rrp,
and then die away as their occupants decide to
go and try their luck elsewhere.

Ncvertleless, the richness of the soil and the
reasonable reliability o{ the rain are such that
this is today the chief granary of Sudan. In
1956, 66,000 tons of grain, chiefly millet, sur-
plus to the people's reqrrirements were cot.t-
signed by rail from the stations serving the
Cedaref and Kassala areas, and there is also a
considerable export from the region of sesame
as seed or oil, this being grorvn chiefly in the
wetter southern parts of the area. Until recently
there was also some smuggling o{ sesame over
the border to Ethiopia, fol its export was pro-
hibited to prevcnt internal shortages. Thcre is
the usual small production oî bam.ia anel rr'aìze
round the villages to provide green vegetables,

h r r l  ì n  gnne l3 l  t l r o  i nadc , l uacy  o f
most marked during the winter,
littlc or no milk and virtually no source of
greenstufJs cxcept îor onions that are brought
by traders from Harvata or purein.

The administratir.c centre and chief markct
oi the area is Gedaref. This lies near to the
northern cnd of the basalt ridgc and owes its
existence to the presence of some reliable wells
fed by a reasona.bly large catchment area,
together rvith some deîcnsible hills on which a
fort and a garrison have been cstablished as a
protection against possible incursions by bal-
dits, poachers, and others from Dthiopia. To-
day the town's population has grown to r7,5oo,
and its poor water supply, incapablc of con-
siderablc expansion, ìs giving rjse to some
anxiety. \\rork is being carried out to improve

the diet is
therc being
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the retention and use of water in the town's
own catchment area of low hills, but after that
opinion is divided between the merits of
tapping the Nubian Series to the west by a
number of \yells linked by pipe to the town's
stpply, or of bringing a pipeline from tbe
Atbara River to the east.

Gra.in is brought to Gedaref by commercial
lorrieslvhich go round thc villagcs collccting
peasants, each with his sack of nillet, and
bling them to thc grain market. At the market
an auction is in almost continuous progress
cluring working hours from November to May,
and grain is bought by local mcrchants or by
thc agents of traders in the cities and is con-
sigred away by rail. \Vhile much money has
been spent on building gradecl roads in the
clay lands to open up new areas of grain pro-
duction, the routes to the villages actually
taken by the lorries are often tlìe result of bold
'bush-bashing' by a private lorry, subsequently
consolidated by other vehicles îollowing tlìe
same route.

During the winter some sporadic transport
work in thc district brings Arabs of the Shuk-
riya tribe and Beja from thc hills to thc north-
east. They collect gum on their own account,
and also carry loads o{ grain and building
materials to the larger villages and to Gedaref.
Occasiona-lly they offer for sale baskets and
matting woven ÎrorL dòm lcaves. Sometimes
pedlars with a string of donheys are to be met,
having come zrcross the Ethiopian horder rvith
some coffee, and intending to buy mirnufac-
tured goods in Gedaref to take back rvith them.

One notable feaLture of the inhabitzurts o{ the
rcgion is that although they are almost entirely
members of peasant tribes from the west,
when they settle in central Sudan they seem to
lose all the crafts and traditional skills which
are still common in their homelands. They
Drake no attempt to grow enough cotton to
satisfy their own needs of c1oth,1 they neither
tan skins and hides nor make themselves
slippers and othcr leather articles, and both
metal working and pot-bafting are le{t entirely
to a few craftsmen, r'ho are cÌriefly settled in
the toÍ'ns. 1'his ma1' be regardecl as a t)?ical

example of how specializa"tion and factory-
made articles available in the urban markets
drive out the products of domcstic industry,
but in a rcgion where the inhabitants arc
perforce iclle for half the year it seems un-
fortunate.

Th,e M cchqnized, Crop-production Scheme

Iu recent years the country to the south and
west of Gedaref has been the scene of a con-
siderable attempt to introducc mcchanized
farming to the clay plains, knol.n as the
Mechanized Crop-production Scheme. \\rhile
the results achieved so far h.tr.e not been as
successful as was at filst hoped, there seems
reason to believe that in duc course a satisfac-
tory system will be evolved for converting
large areas of grass and thin woodland to pro-
drrctive fielcls oî millet and other crops.'fhe
rvork of the Mechanized Crop-production
Scheme began in 1944 in an open area oî grass-
land on the north side of the railway, knovrr as
Ghadambaliya, where it was intended at first
to produce sesame to make a contribution to
the world shortage of fats that was very
marked at the end of the war. 

'l'he machinery
available at the time, however, was not at all
suitable, and it also became plain quite soon
that the mean rainfall of the area, less than
6oo mm, (24 in.), was not enough for scsame,
particularly in view of its unreliability. Sub-
sequenUy, attempts were made to put tÌre work
on a mote ptactical basis, by recruiting persons
u'ith experience oî large-scale mechanized
farming, by buying machiuery better suitcd to
the conditions, by concentrating on varietíes
oî dkura lhat demand a lower rainfall, and by
setting up other mechanized îarms at points
farther south where the rainfall could be
cxpected to be highcr and more reliable (!'ig.

7 4).'
Even thel, howcvcr (and thcse criticisms are

tahen {rom the report of a government working
party set up in 1953 to review progress and to
record the lessons to be learnt from the scheme
to date), it seems that the proper succession of
rescarch follorvcd by pilot testing followed by
planned development was not followed; nor

Fl

1 9
r In fainress ít shoùld be ponrie(l out tlrat nr iiù.h ol thc CeÍtrîl Clàys regìor cotion-growìrÌg has been forbid.len nder

Lhe CoitoD ììcgulatjors (r926), Part III, whiclr havc bccn intcrprelcd lo forbid ù,rcontrolled cotton cultivatioD in uDj.ri-
gated a.eas ùear to llìc Gczira, for lcar oi harbourhs pests and reducins yieÌds tliere.

'T. $r. Cloùston, tuIcchan,izatian i Agricuhut. iL tlt. Rúìnld'lds of th. A1lglo-EgtptialN Sdar, Kh:Ìrtourìì, 1948.
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can sigus of any national rotation be seen in
the map oJ the first six years o{ worh at
Ghadambaliya (l-ig. ZS). Nevertheless, there
has been gain in two directions: on the one
hand, the money spent by the government and
the occasional good crops produced have had
an important stimula"ting cfiect throughout
Gedaref district, so that already there are
several private farmers who ou,n their own
tractors and are hiring labour and producing
grain on their own account both near Khor
Kafiai and in the southem part of the Ghadam-
baliya area. On thc other hand, it has become
clear that the type of orgalization that has
succeeded in the irrigatccl Gezira, producing a
high-value crop under rigorously controlled
condilions, carnot be extcnded eìsewhcre where
tlne val e pet Jedd.az oJ even an outstanding crop
of millet is likel1. t'r ls one-third only of that
of irrigated cotton. It may also be noted in this
context that the rapid dcvelopment oî trade
unionism in Sudan has had the cffect of making
all labour performed by government servants
extremcly expensive, whether thcy be expa-
triates, classified Sudanesc stafi, or casually
hircd labourers. The efiective supervision of
unskilled labourers is always dificult, ancl as
Iong as employees stand to earn more by
chalking up hours of overtime than by bringing
their duties to a rapid and successful concÌusion,
they are quite unsuitcd to the alternating spells
of inactivity and intensivc effort requircd of
the farm rvorker.

It may wcl1be that in the drier areas of the
clays mechanized agriculture can nelier be
sufficiently profìtable to warlant the cstablish-
mcnt of new settlements ancl the der.elopment
oI ancillarv services such as $'ater supplics and
good communications. 

-fhe prescnt system oJ
going out from cxisting settlements to gro\Y thc
crops ancl harvest them may thereîore have to
remain. Farther south, where other more
valuable crops such as cotton, scsarner and
ground nuts can be grown, apolicy of encourag-
ing ncw villages to spring up may bc justified.
If thjs is so, then the GedareÎ area, where the
railway runs near the dry limit of cultivation,
is the obvious sitc for the Iormcr type of de-

velopment, while the ne\Y Scnnar Dr Roscires
1ine, cutling across the isohyets and runmng
close to much hitherto undeveloped land,
should Le tlLc base for developìrrg moro
ambitious types of farming. The Rainlands
Research Station at Jebel Tozi ald the
mechanized farm adjoiling it provide an ideal
site for investigating the lattcr prospects.l There
are now two mechanized farms operating in the
southern Gezira, nearJebelsBoziandMazmum,
putting into practice the lìnclings oI thc research
station.

C ommm,ications

The map of the distribution of population in
the Central Clay Plains makes it clear that
whereas water supply, rvhether for drinking or
irrigation, is the first requisite of settlemcnt in
central Sudan, good transport facilities also
play an important part in determining where
rainland cultiwators Ìive, especially if they are
kecn to grorv surplus crops for sale. OI this the
line of population follorving the railway from
Gedareî to Sennar and Kosti af{ords ample
evidence (Fig. 3r).

Where inter-regioral commLÌnicatlons are
concemed, modern developrnents lÌave tended
to conlìrm the nodal position of Khartoum and
the Blue and Write Niles in thc country's traus-
port systcm. From the time of the Egyptian
invasion ancl conquest of Sudan in the early
nineteenth century, the country's capital has
always been at Khartoum, whencc forces can
be dispatched in three directions with assured
water supplies. Wlìen steamers were iirst intro-
duced, the importance of the rlvets was
enhanced, since it became possible to move
forces rapidly and certaiull' along them, rvitli
the great fire power afforded by guns mountcd
aboard. lVhen Gordon rvas besicged in l(har-
toum his last contact with Dgypt rvas by
steamer, and it $'as by steamcr that the
relieving forcc arrived, too late to rescue him,

Since before the First World War the con-
struction of the raih'ay up the Blue Nile to
Sennar and across to Kosti (reachcd in rgrt)
has greatly diminished the importance o[ the
Blue Nile for navigation. îhe Rlrre Nile briclge
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The only usc made of the Atbara for navi_
ation is in the transport of tirnber products
cvvnstrearn during the summer flood, for in the
fy season the river drics up to a chain of
rols. The Ralad and Dindeì rivers are noi
ted for navigatron.

)nclusion
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Ckalter XI II

THE CENTRAL CLAY PLAINS- IRRIGATED AREAS
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WnsrnBn derived from the Blue or the
\[rhitc Nile the deep cracking clays oÎ central
Sudan have shor.n themselwes to be well
adapted to irrigation. They have become the
basis not only of the extensive Gezira Scheme,
fed by grrwity flow from the Sennar Dam, but
also of an ever-increasing number oÎ medium-
and small-sized irrigation schemes dependent
on cliesel-driven pumps. While occupying at
prescnt a mcre z!o/, of the clay lands north oI
the Machar marshes, the irrigated lands are
responsible for so large a proportion of the
wealth of the whole country that it seems
appropriate to devote a complete chapter to

their study. There are, moreoverr many pro-
posals under consideration a.t the present time
to extend thc area under irrigation, and the
Manaqil extension was first brought into pro-
duction in 1958, The reason for the extteme
popularity oî this type of investment is that
lhe long-:taple cotlon inv.lrial ' ly grom gives
a much highcr return than any other field crop
suited to Sudan. \\rhere individuals have set
up schemes they have recently been able to
make remarkable profits, while the community
as a whole not only takes a large share of the
profits of the Gezira and other schemes rvhich
the government has established, but also benc-
lìts fuom the resources oî foreign exchange
rvhich cotton sales bring to the country.

The irrigation schemes lying between Khar-
toum and the latitude of Er Roseires (Fig. 76)
may conveniently be classified as follows: fust
in size and importance comes the Gezira
Scheme, with its extension in the north-west
known as the 'Abd el Màgid scheme; secondly,
there is the Manaqil schcme, lying to the south
and rvest of the Gczira scheme, which has been
in the process of being brought into operation
since r958; thirdly, there is the group of schcmes
around Khartoum, where the proximity to a
large urhan market make: l lre cropping prse-
tices difierent from elsewhere; foutthly, there
are the White Nile schemes, including the large
irrigated area on Aba Island; and finally come
the more reccntly established schemes along the
Blue Nile upstream of Sennar.

T H E  G E Z I R A  S C H D M E

ll'he Gezira Scheme rvas first proposed as
early as r9o4, when it had already become
obvious that rvithout the introduction oÎ some
export crop and an increase in governmenl
revenues it was going to bc very difficult to
estabÌish any kind of effective administration
in the newl1. reconquered Sudan.l Sennar was
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chosen as the best site for a dam, and work 4oo
began in  rg r3 .  on ly  to  be  he ld  up  fo r  l ì re  5 -cars  i
by  th "  F i rs t  \ \ ' o r ld  $ar .  ln  thc  meanr ime.  e ' " "
fortunately, the government had realized that [ ,oo
to establish an irrigation scheme to cover more B
tha:r 3oo,ooo feddans, as rvas at that time Í roo
planned, would hardly be possible without I
5ome pr jo r  inves t iga l ion  o I  ihe  bcs t  i r r iga t ion
practices and a period for training the necessary
managers and inspectors who would control
the rvork. In view of their own shortage of j u
monev and o [  agr icu l tu r r l  s raF[ ,  they  inv ì red  F
the Sudan Plantations Syndicate, a private F 

o
rompany which had already had somc cxperi- L
.nce  in  g rou  ing  co f lon  in  lhe  Zc idab ba . in ,  l "  !
put up some capital and to take part in the E
scheme25636 ,1gps .  on  a  s l r . r r c . c ropp ing  t . r s i s .  

e? r  ' e ro

This was arrnnged, and small pumping 
"roo"l 

pRoDUcTtoN
schemes wcre started at Tayiba in rgrr and at 3 .^^]
Barakat in rgr4. ìSringing some of its tenarts 3
Jrom Zcidab the syndicate showed that cotton b
could be grown profitably under Gezira condi- E
tions, and began investigating the best rota- é
tions to adopt. After thJ war-construction of !
the dam was resumed, and so as to have enough

.\q'r -

stafl ready trained the Slndicate opencd__two [rc.7l c.rtton inthe(iezira. Totats eartler than
larger proving units at Hag'Abdallah and Wad 19,:6'icter to the pilot p"-pi"g sct,"-"s i"
en Nau in rgzr and r9z3 respectively. By rgz5, :!."-'1li': { 

H'{ 'AbdallalÌ and $rad en Nar

rvhen w.rtcr in thc Main c^na u"g'^n r'oìo'í, i:JÎlÌllr!l';:', l,;'j"8:l'"tli::,: i|,""::::
5o,ooo ;feddans had already been under irriga- ol harvesting, not s"rling; tbLrs 19.23 rcfcis to
rion. url the incrccsc lo j,+o,ooo *". ru.""--... l l l i ,-: l ,:_:",,.:"::.., i__ 

':-. 
i  ",. j  ,-:tc;-l- i 1g,l;

tu l l v  c Ínc tc r l .  r i s ing  1o  . roo ,  o  in  thc  fo t low ins  
' ' " { ' :  

i ; l '  ì ' 1 . ' ' "  
uonar rmÈnr  o r

year, The major pumps were no longer required
for irrigation, but have been reta ined for,supply- rvhich various me.LSL[es were taken, as cLls-j n g  J r i r r l < i n 6  w r  l c r  t l r r o r r g l r o u t  I  h e  c a n a l  s 1  s l e m , . , , _ * i  r , " i " " ,
f rom M. ly  to  Ju ly .  rvhen thc  Sennar  D. rm does
not hold enough rvater to command it.l Taulr lx

The clam had been constructed to be able - 
GEZIR'\ S(ITIIIME

to supply a much larger area, if all rvent weÌI. "'' :.11"'!l':':.:.!"*,-'::1, ,
rlris wai uy ,ro -""i, . to."s."" 

-"o""I".ià;, 
rers r6lrere_2o'*o 

o'orolrl; "",ti",:::' ,.,and in fact during its f irst decade the Gezira ryzó zrlr, lta-25 ìj,6òo +j,... a;
Scheme ran into very serious trouble, for there rg2\-26l,rg2s,3o rr8,2oo .t.t2,ooo 3-25
rvas a catastrophic decline in cottón yierds, l;l: li,i;j; l: j3l;333 ij3;lll i:
n'hiclr coincided rvith the world slump and the 'sió i,t'eai-is 2t6,4oo gio.ooo a.z
collapse of cotton prices. The reason îor the :211-!6_1,:212 12 214-,4oo 834,ooo 3's
decline in yietds was fo.nd to lr" i" p;;i '"t';'";/rl-? 

" ",i?;tii i,i'r3;lll iI
cl imatic, clepending on the incidcnce of rain 1956-5? 255,4oo r,7to,ooo 67
both in the grorving season and belore ir. and ì;;f :; 313;il3 ,.i33;333 ;1,in part due to pests and discases, against tóiq-6ó (e"t) jsa,o-a r,coo,ooo i.,r,
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F1(ì 78. Govcrnment irrigatjon
certral Sucìan. Tlìe varioDs itages of the cczìr?r
sclìcme *-cre attaired as IolÌo\-s:

Subsequcntly the irrigated area dependent
on the daln has stcadily increascd until it is
now 987,ooo Jeddans, ttre growth of tvhich is
illustratecl graphically in !-igs. 77 and 78, and
Table lX. The concession originally granted to
the Syndiczrte was to last until tg5o, iÌnd since

lSuL l . , l l  l ,pz i l r  l l n i rd ,  ' \ tn í  L t \ t ,  r r \7 .

by thirt time thc Gezira Scheme had proved it-
seÌf to be an outstanding success, it was not
surprising that the Sudan Govcrnment used the
opportunity to take over-its administration,
establishing in the placc of the Syndicate a semi-
independent organìzation knorvn as the Gezira
Board. Therc rvas little irrmediate efJcct either
on policy or evcn on staffing in the nerv body,
but with the rapid Sudanization of the Civil
Scrvice after 1954, most British ofÈcials have
resigned ald been replacecl by Sudauese staff,
until by 1957 it was only in the technical 6.elds
o I  t rew deve lopmcnt  l . l y -ou i ,  co t tnn  exa ln in ing ,
cotton marketing and engineerìng that I.ìritish
staff were still to be found. Cotton classifying
continues to be in the hands o{ Grceks recruited
lron Alexandria.l

Ilecausc oJ the tilt of the Gezira plain do$,n
to*'ards the north and west, it $as dccided to
lay out the X{ain Irrigation Canal along the
east side of the Gezira, followitg a slight ricìge
that runs from Hag 'Abdallah to Masid. In
this way it could command not only thc ad-
jacent ground but also the more distant areas
to the 1vest, if it shoulcl ever be desired to
extencl the irrigated area. Latcr investigation
has shown that the bettcr qualit]' land, with
a relatively low conccntration of sodiun.r salts,
is to be found in a fairly unifiecl block in the
east, wlìercas totvards thc .$,est tÌlere are
nìrmerous patches of worse soil n'hich are not
worth irrigatíng.

\\rithjn the irrig:r.tec1 area thc siting ol thc
mrnor distrjbution canals is rnirdc easy by the
remarkable flatness of the ground, tÌre mean
slopes bcing between r:5,ooo and 1 : ro,ooo. It
has thus bccn possibìe to adopt a standarcl
layout rlhich brings watcr to rùrrls, nnolyn as
numbers, oî go feddans, cach being in turn
divided jnto plots of ro fedd,ans. Each stch
plot comprises thc cotton holding of a single
i F n i r n t ,  a n d  t h r r s  i t  i s  c . L c l  l o  s r r l e r r i s n  i r r i g . r -
tron and cultivation practices by ensuring that
all plots in any one number are always hept at
the same point in the rotation. Watering is
caìrricd out by day on\r, an<l the milor canals
are so designed as to be aLrle to fill up over-
night and store u'atel for distribution ncxt
day (Plate XXXII).

\\rben the scheme was bcgun the fea.r I,as
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expressed that repeated irrigation of the soil
would bring abott an accumulation o{ harm-
iul salts, especially sodiurr, that rnight even-
tualiy rendel the land useless; fortunately,
ho\,vever, thc waters oJ thc Blue Nile are not
heavily charged with salts, and such deteriora-
tion of thc soil has not taken place. In fact,
rvhcu experiments were urade to install a
system of underground drainage to prevent
any sLrch accumulation, it was îound that the
soil rvas so impermeable when rvetted that very
Iit l le rr r t"r l lowcd in i Ire d rrin', Th i '  imperrne-
ability has its gootl side in that losses from thc
various canals have proved much less than rvas
at first expectcd, and in consequencc the area
irrigatcd has been increased. When heavy
rains fall, on the other hand, the ground dries
out vcry slowly, and for this purpose surface
drains leading to the river have been installed
in the eastern part of tJre scheme, while on the
west water sometimes has to be pumped out
into natural depressions to save thc cotton.

Because of tl-ie need for regular supervision
o1 the grorving crops, it has proved necessaÍy
for the homes of the tcnancy lÌolders to be situ-
ated fairly ncar their fields, and in fact it has
been macìe a condition o[ tenancy that those
allotted a haioasJw, as a holding is called,
shoulcl reside within tlìe scheme. 

-fhc 
tcnants,

rvhethcr riverain Arabs, northerners or western-
ers, lìave littlc taste {or a solitary existencc,
and so tirey settle il.l villages which are to be
found at rcgular intervirls of cvery two or Urree
kilometres. TlLe villages a.re sited at convenient
distances frorn the lrajor distributory canals,
u.hich ahvays hold wtrter even when no irriga-
tion is in progress, and from thelr they draw
their domestic waterr (Fig. 79). Long hours of
sun.h ine  heep lhe  wr te r  r r . la t i ve ly  i ree  o f
bacteria, but in recent years it has been realized
that thc people's comrnon practice o{ bathing
in the canaÌs, together witlì their Muslim
customs of ablutions, have resulted in inîecting
the water rvith bilharzia snails. The snails
living in the canals play their part in the cycle,
and flukes are absorbcd into the people's
bodies rvhen drinking, washirìg, or working in
the flooded fields. They then develop the
symptoms o1 schistosomiasis. Virtually com-

lìrc 79. Typical lay-out oi villages, caùals and
lìelds in 1Ììc Gczira From Àgricuhure in lhe

Sud&n, Fig 245.

plete control oî the disease has recently been
achieved by treating the water in irìfectcd
canals with copper sulphate.

The crop rvhose cultivation first prompted,
and has subsequently justifìcd, the establish-
ment oî the Gezira Scheme is long-staple cotton
oÎ the strains first produced in Egypt, and
despitc periodic investiga.tions of other crops,
none has shown itself so prof.table or so well
adapted to the climate &nd soil of the region.
An eight-course rotation is employed as fol-
lows: Cottor, Reslung, Dhura, Resting or
Iaóra, Resting, Cotton, Resting, Resting.
Compared with Egyptian practicc, this repre-
sents an extremely lavish use of the land,
cotton being grown one year in four only, as
opposed to the more common one in two tlìere,
and the land in Sudan being required to bear
only two or three crops in eiglrt years instead
of twelve or morc in the same period in Egypt.
The explanation lies in the Jact that the
developrnent oî irrigation in Sudan has been
limited not by land shortage but by thc need to
obtain thc largest possible return from the
available supply of water. While it is possible,
as a strrdy oî the private pump schemes will
show, to grow cotton one year in tlrree, with

1 Cerlain of the vnlages have lons had har dug wclls to supply ùinkins I'ater, and smce r95o tlie governnìent has becn
borins Nells ihroushoùt tLe i[isaied area to maie pue rvaÉèi ivailable.

CANAL úsu !seP/^') C^NAL (!au sntÀ)
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one year oI fallow and one cÍ dhura or trubia to ment to give the highest yield, and at thc same

"o-pl"t" 
th" rotation, such systems merely time to recluce .the risk ol loss from plant

redrie the initial expenditure on land clearing, diseases. Cotton is sown in mid to late A.gust,

levelling, and canalization, but they do nothing thinned shortly aftel gelmination to thlec

to incréase the amou't of cotton that the plants per hole, a'd subsequently cleaned and

available water will producc. In fact, since weeded by hand as necessary, probably three

vields are likelv to be lèss under such rotations, times. ?icking starts in January and ends by

ihe existing slistem is to be preferred mid-April, aîter which all cotton stalks must
yet desfitè these argumints it is obvious be uprooted to prevent the carry-o'cr of bÌack-

that the ;ight-coutsc rotation can only bc arrn diseasc. At the start of the growirìg season

enployed lviren thc presstrrc ol lopuìation on the watering oI the cotton is rather sporadic,

tlìe la;d is very slight, and when i system of depending on the rains, which espccially in the

managenent is in fo..e which is free to pres- south may be quitc sel'ere. subsequently, the

cribe ihe rotation most profitable to itself, even crop is watered cvery 12 to 18 or zo days,. and

when other rotations might bring a higher cash usually receives in a1l about r5 waterlngs

return to telants. Egyptian concetn {or the Ploughing and ridging before sowing are done

control and allocation of Nile waters, however by steam plough, but all subscquent opera-

questionable on other grounds, must be con- tions are performcd by hand or animal power,

sìdered. in light of the fact tSat there are in the the tenants being permitted advances against

Gezira appróximalely t mtllior. fedd'azs of land their eventual share of the proceeds of the--crop

alrea.dy Laìd out for iirigation. \ùhile at present so that they can hire suffìcient labour (Plate

only one-quarter oJ these bear cotton in any XXXIII).
onJ.r"". fih. tt"os ol dhwa and lubi4 consume Tenancies are oÎ approximately 4o feddans
relaiivetylitge water between them and in any each, and this means that each tenant has îour

case are irrigated for a short timc only at the fields, inevitably rather seParate lrom one

encl of the iains in the 'free' period), more another, and in any onc year one oJ the four is

intensive rotations could undoubtedly be intro- growing cotton, two are restrng, and one $

duced, and coulcÌ very rapidly incrcase the growing either lwbia ot dhwa,ol perhaps rcst1l'ìg

amount of water to which the Sudanese rnight too-1 The initial allocation lollowed the settle-

regard themselves as legitimately entitled. ment (in a legal sense) ancl registration of

bnly two types oî cotto' are grown com- almost the ''hole of the area between the two

merciàUy in ilie Gezira, Sakel and Xr73oA Niles north o{ Sennar. The lancl necded for the

which hàs been derived locally from it. Thcse schcme rvas taken ovcr compulsorily by the

produce a goocl white lint rvhose staPle length government, which eitlÌel pays a standard rent

is classificJ at >r! in. and they thus compete of roliastres (zl-) per feddan,or clse, in the case

in the markcts oi the world with the longer oî landneeded1or canals or other similar works,

staple of the Egyptian cottons, such as Karnak has bought it outright. Pcrsons with mote tban

anci Gira 6. fút ìt" t5" Egyptians have aimed 40 Jedd&ns of registered lernd I'ere granted

at regularly improving theii óotton and increas- tenancies as oÎ riglrt, and if they had rzo

ltrg it. t""gtlt, and Íave produced over the fedrÌans, say, they werc also given tenarrcies in

yirs a so-."ession of new varieties, Sudan the names o{ two relatives, to be known as

Lreeders have coDcelìtrated on producing a nominees. Those rvith more than 20 Íeildans
reliable and consistent commodity, trying to rvere hcld to havc preferential rights to ten-

imorove its vield alcl to breed into it resistancc ancies, but in fact at lìrst the supply oÎ ltoldings

to àisease, especially wilt and leaf-curl, without exceeded the number of persons willing to take

losing fineneis or staple length them on, and it proved necessary to grant

Th'e cultivation of cotton follows a very tenancies to numcrous non-sudanese wcstel-

strict routine which has been evolved by experi- ners to get the ground workecl at aìÌ 2

\ Dhwa a.o.ó.Iubia,wh:tctì are grown o ce in tlÈ rotation on aDy orrc plot, are slared between the teMnis of trîo adjacent

t'""1'là1Ì 
on""u 

"**un,'wesiern 
Misratioù and settlemcnt nÌ the Gezira', s N G -R,33 (tes2)'
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The registered holdcrs are assured that when
they die their holdings will remain in thcir
families, and the remainder of the Sudan€se can
confidently presume that tlie allocating com-
mittees will give their heirs preference after
them. The westerners, on the other hand, are
regarded jealously by Suda.ueselvho have no
holdings, and while the Board is not willing
to displace satisfactorl. tenants, if they die or
surrender their rights the lands are allocated
to natives. In the Ìast Iew years it has been
realized that ro Jeddans of cofton are too much
for one man to weed and harvest, even with thc
aid of his family. tsoth from cgalitarian motives,
therefore, since there is a grorving need îor extra
tenancies as the sons of farmers grow up, and
because as the irrigated zuea increases it is
becoming more and more dificult to find
enough labourers at the busy times oî year, it
has been decided to reduce the sizc of tenancies.
As tenants die their holdings will be divided
into two tenancies oî zo feddans each, to be
distributed to members oî his family or other
close relatives, while all new tenancies in the
Manaqil or soutlì-west extension of the Gezira
are planned to gir.c the tetant 5 feddans of
cotton only. Since it has heen decided to use a
three-course rotation in thc Manaqil area, the
number oI tenancies to be clistributed will be
more than twice as high per squa-re kilometre
as in the original Gezira allocation.

The division of the proceeds of cultivation is
one of the most distinctive features of the
Gezira Schemc, and it has been much studied
and discussed îor its beirring on other schemes
of agricultural development in AJrica, and
indeed in the tropics gcnerally. Its cssential
feature is a partnership between, originalhr,
the government, the managing company, and
the tenant, and this has now been replaced,
since the nationalization of the Sudan Pliurta-
tions Syndicate, by a partnership betwccn the
governnent, the Gezira Board, and the tenant.
For its services in providing the land and the
water for the scheme, the government takes
4oo/o of the net proceeds of the sale of the
cottol crop; for per{orming the tasks of
nìanagcmenI the Bo.rrd takes :ooo, any sur-
plus over its expcnses being divided between

its own and the tcnants'rescrve fund, the
social welfare fund, and the state. 'fhe 

remain-
ing 4oo/o goes to the tenant, out of which he
has to defray all his labour costs, the costs of
ploughing, and a share of such costs as the
transport of the cotton to the ginnery, sacks,
and the cost of spraying with insecticides.

The tenants' reserve fund is rcstricted by law
to a maximum of fs3,ooo,ooo, and so there is
no question o{ its possible grorvth to attai[ tlìe
vast size of the Cocoa llarketing lloard's stabi-
lization fund in Ghana, for instance. In {act,
ever since prices declincd from their highest
peak the tena.nts have bcen clamouring for
sums to be paid to them out of the fund, main-
taining in their optimism that cotton priccs
have undoubtedly fallen as far as they ever
will go. Only the futule can show if they ar.e
right in this.

The system whereby the governrnent receives
an automatic /to% of the proflts of cotton
growing, and is thus a major shareholder in
the scheme, provides an interesting contrast
with the iar larger irrigatiou schemes of the
Punjab, where the govertment was content to
accept about Z% on its investment,t by way oî
the sale of water, andwith the Marketing ìloard
system of West Africa, where the govcrnments
in  cout ro l l ing  the  pr iccs  p . r id  to  p r imr ry  p ro-
ducers for various commodities have built up
large balances in recent years. In the former
example, the gor,'ernment in efiect made a frce
gilt of the enhanced value of the land to the
Punjabi peasants, and could secure some
benefit to the general revenue only by export
duties and similar unpopular measur:es. In
West Africa, balances held by the ùIarketing
Boards have indeed been used for a varicty of
purposes for the common good, but only by
appropriating the funds to uses for tvhich they
were never intended.2

In addition to his 4oo/o the tenant gets the
rvhole of the millet crop, which is so fitted into
the rotation that he gets 5 fed.dans cach yea,r,
I at}acr thaî rc f ed d ans everyotheryear', the lwbi a,
iî it is grown; and the tJJMra (sorghum) straw,
which he Jeeds to his animals or sells as fodder.

In the early days of the scheme the serious
decline in yields referred to above coincided

I  T( .  S.  A l  r l rJJ. . r rc ,4" ,  i ,  r l turdl  r ;calnphy oJ the l ,u jab.  t_ondú I 'h.D. ,  rc)  i9.
wesl  AJt lcnn l  tade,  f974.
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lvitlì a period oJ exceptionaìIy depressed world
cotton priccs, with the result that many oÎ the
tenants {ound that they were actually losing
money by having tenancies, and surrendered
them. Sincc about 1935, horvcver, things have

.gone much better, and after the recent war
there was a boom iu cotton, culminating in an
annws mirabilis (r95r z) when cotton pliccs
rose as high as they had ever been and at the
same time the Gezira produced its record yield.
Thc tenant's income rosc in exccPtiona-l cases
to as much as {Er,ooo, and still he hacl his
millct sufÈcient for his family's needs and his
crop oÍ lubia. Things have not maintaincd this
remarkable leveÌ silce, but it is easy to see why
there have been no tenancies sutrcndered for a
number of years; in îact, the prosPerlty
achieved in the Gezira has stimulated irrigated
cultivation clsewhere.

For somc time now the Tenants' Association
has been demauding that their share shoulcl be
raised from 4o to 5oo/o of the proceeds of cotton
sales, and they are also demanding that the
cxcise tax orr cotton exported should be
rescinded, because, they say, they are being
required to make an over-large contribution to
the national exchequer. The number of votes
cast in the Gezirer is so large that it cannot be
said for certain that the tenants will never
succecd in this request, but there are those who
feel that, in fact, the shrLre of the procecds at
present taken by the tenants is greater than
thcir deserts. It is argued that in the Partner-
ship of capital, labour, and skill all that they
have provided of the Îormer is their land, for
which they receive an assùred rent at its
highest prcvious value. Their labour, at least
when prices arc good, consists of borrowing
money from the Board, so that lvith it they can
hire labourers to do the actual work oÎ weeding
and picking, and their only skill lies in having
the sense to obey the instructions of the Block
and Field inspectors rvho come round telling
them wben to sow clean, or pick the cotton.
Whether the tcnants'share be considered too
large or too small, the system adopted has been
oî great importance in establishing a precedent
for the association oî local inhabitants with
schemes set up in their midst.

'fhough the tenants are much richer than
the inhabitants of the villages just to the west

of the scheme, the homes in which they live are
remarkably similar, consisting of thatched or
flat-topped l1ouses built of mud-bricl<. The
villages in the irrigated area may have mote
enclosures rvherein the women can enjoy some
privacy, since this is one of the first luxuries
they ask for when they cal afiord it, but
neithcr group enjoys metallcd roads, street
lighting, sanitation, a clc.Ln, pipecl watcr sup-
ply, or indeed any oÎ the semi-urban amenitics
to which settlcd and successful villagers miSht
aspire. In rccent years there have been a few
rvealthier hon-res, schools, court-houses, and
mosques built in the villages in burnt-brick or
stone, but land being cheap, these are always
of one storey only and lack architectural dis-
tinction both rvithin and rvithout.

The villages are distributed fairly evenÌy
throughout the irrigated area, and except for
their need to be near a water supply, no obvious
geographic factor afiecting their location can
be detected. From the beginnir.rg villages have
tended to be inhabited by persons {rom the
same tribe or region, and the western tenants
are to be found in specifically more western vil-
lages by themselves. In appcarance thesc can-
not be distinguished {rom the othcrs. During
the cotton-picking season, when the weather
is quite dry, tempotary settlements oÎ pickers
are to be seen throughout the Gezira, consisting
of erections ol straw which provide a meagre
shelterîrom the sun and from the gaze of passers-
by. Some arc inhabitcd by whole Îamilies from
neighbouring villages, others by virtual dormi-
tories of single rvesterners or othcrs who have
come, perhaps, to carn their bride-pricc.

The towns rvhich havc grown up, usually
îrom the nucleus of a small village as a result of
the wealth produced by the Gezira Scheme, are
all situated near the BIue Nile. The eroded and
sloping Éezdó, so useless Ior agriculture, af{ords
a relatively well-drained situation for building
towns. Thesc can be at once healthier and in
terms of lay-out more interesting than settle-
ments that might spring up on the open
Gezira plain. They have also the adva.ntage of
lying close to the Khartoum-Sennar railwav
line, which was sited along this side of the
Gezira because plans for the Sennar Dam and
Gezira Scheme were already far advanced
rvhen the railway was built (r9rr).
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tongue, but have contrived to retain a reou_
tation for argumentativeness, arrd el.en rir_

rhe other torms of the eastern Gezira 
"* 

lljJi,jì *"""..,r1":il::i:ir.-ared 
because of

mostly the centres of administrative districts ótr 
"tt'". 

t"r.rt of the Blue Nile there are(El Kamlin, 4,3oo; El Hasa Heisa, 6,6oo; El ,"""*L 
"-uff 

nlìis, irrigated by saqia, shad,ú.f,Mesellemiya, 3,roo). Thev are r11r_er._:nl;ne. 
:{..*"t] ffiÀ^ihi"h 

"." 
used to grow vege-than might-be expected in a prosperous farm- tables for thé u.oao markets. on the white

1q, 
area, tlre.1ain reason bìing- the unified Nil;;prt 

";;;ihe 
confluence, andto a tessersystem of administration arld the rigid cropping extenf below it, extensrve genfly sroping areaspolicy that are imposed by the Gezira Bì-ardl are ,"'r""t"a u, itr" N'" flood rececres. HereThis means that- indiviàual farmers have ,"Una .utti"iiion is widely prac'sed,, lu'ia,neither large agricultural surpluses to dispose b"i"g th;-i;;;;e crop, and the inhabitantsoî at local markets, nor occàsion to t otto* ort"i r"ì 

"p-*"ì".-rrr""r. 
,o that they can irri-money from local banks or to. buy-seec1, gut" th"i, ir"p" ànd get higher yields. Thcsemachinery, and fert izers from localm"i"rr."rc. iu"t"t-*n""i.í""" t" be dismanded each vear

KHART.'M pRov,NCE ffi",*xT:ÍJlH,Jlii:*::ilii[:]:",i1[i
able, and warranted only by the góod prices
to be obtained for produce. Though"agriculture
in the area is generally prolìtaÉle, 

'labour 
is

scarce, for it is hard to persuade young men
to work in the 6elds rather than rake aJob as
messengerr garage hand, cofiee_shop atten_
dant, apprentice carpenter, etc. Tire short
hours and low productivity demanded by the
government from its lower_grade staff un_
doubtedly contribute to this ;ttitude.

IL is not only in thc choice of r.rop5 1e qrrw..
therefore, thar rhe influencc of the capilal is
felt on agriculture in Khartoum province, for
the supply of money for investment, the
presence of experienced farm_owaers, and the
nature of the labour force are all affected bv
the proximity of the Three Towns.

The Capítat. City

*.T,T:HIT;"?ilu,ilT"":i,""":$",#lTf i#r Xlilk car also be boushr in the Thee Towns froÙr Arabs who have set ed in vilases nearby.R.s.- r4
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Frc.8l]. IrriùciDzrl land-use ca.tegories jn the Three
'l'oÍns, lvitlì soils (inset). Detaìls ol land usc supplied
L , \  ,  o u r r ' . r  u I  r l ' .  i n w n  I ' 1 , r n ' r g  D c Ì , n  t l n n n r  o f  I \ .'  

s . r . t  , í  uou". , r . . r r  : . i ls  l r ; rn C. \ \  u r . r l l .

confluence oÎ the BIuc ard White Niles. l-rom
a national poilt oî view the Three Towns are
in such closc andregular contact as to constitute
a single capital, but they have not developed
as a single city because thc Blue and White
Nilcs are fairly broad rivers (at high flood 65o
and 650 m. r'ide respectivcly), and it used to
taLe a long time to cross them by ferry before
they were bridgecl in r9o9 ancl 1928. They
have ahvirys been separately administered
'lyhether as districts or morc recentÌy as muni-
cipalitics t'ithin Khartoum Provincc.l

Khartoum is the seat of the central govern-
u-rent, ancl irlso contains the country's first
univcrsitS., Iormerly the Gordon Nlemrrial
College, rvhich was originally {ouudcd as a
ccntrc of primary education in memory of

General Gordon. 
'Îhe principal banks

and commercial companies operating rn
Sudan have their head ofÈces in Khar-
toum, and the city also contains, now
that political independence has been
attained, all the foreign cmbassies and
legations and most of the mcmbers of
the foreign communities iu the country.
Khartoura itself is built on sand and
clay, and many fìne irrigated gardens
have beeu Ìaid out, cspecially near the
Blue Nile. There has tecently beel a
gre.tt expansion of housing on thc south-
ern side of the town where thc tenclency
of the clays alternately to swell and
crack, and the flatncss oI the ground
making îor poor drainage, have pre-
sented consiclerable diilculties in house
construction, espccially in the poorer
areas (Fig. 8o).

Evcn if they are emplo].cd in Khar-
toum, the Sudanese gencrally preîer to
Iive in Omdurman, rvhich is an aimost
rvholly Sudancse city (Plate XXXIV).
TrafÈc over the \\rhite Nile briclge bc-
comes very dense tvhcn work begus
each morning, ancl again at z p.m. whcu
government oflìces closc fot' thc day.
Omdurman is built on a rathcr less levcl
sitc than Khartoum, standing beside the
White Nile wherc the Nubian Serics
sandstone outcrops at thc surlacc. Ex-

cept for the tomb of the Nlahdi, tlte net' tnunr-
cipal buildings and a Jer,v private houscs, the
town is in Western eJ'es almost entircly lacking
in architectural distinction. Ewen the quaint
but insanitary Muracla area, whele the town's
timber supply is still landed, has recently been
pullcd down and rebuilt according to the dull,
rectangularpattern that climate, public security,
and convention seem to require2 (Plate XX).

Apart from local trade, the mcrchants o1 the
town are engaged in import and export busi-
ness. Thcy are particularly interested in those
lines, such as livcstock, spices, cloth, and other
cheap manuîacturecl goods, where a specialized
and intimate knowledge of the habits and
tastes o{ the man in thc street is rcquired The
town is the centrc of such native craJts as sul-
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vive in the urban areas,
including the manuîac-
tu re  o f  ear thenrvare
cofiee-pots, cheap glass-
rvare, domestic utensils
hammered out of petrol
cans, native skull-caps,
bedsteads, and cheap
lurniture, but has been
at a disadvautage com-
pared with Khartoum
or Khartoum North in
the establishment of
modern industries be-
cause it lacks a railway
line. There is 4n impor-
tan t  an ima l  m arke  t
where camels and sLeep
from the tribes of the
west are sold, and in the
rvinter it is a common
sight to see, or by night
to hear, flocks of sheep
being driven through
Khar toum f rom the
market ill Omdurman
to be put on tiie raihvay rt Khartoum North
for export to Egypt.

Khartoum North has a more utilitarian air
than either of these ttvo torvns, with its docì<-
yard for the assembly and repair of rivcr
steamers, its large open-air government grain
stores, the Central Prison, and a growing light
industrial atea near the raiìway line. This is
rather larger than the similar area in Khar-
toum, and is occupied by a brewery and vari-
ous light engineering works. With the potential
expansiou oî l{hartoum severely limited by
the CivilAcrodromc, Khartoum North has seen
a high-class residential area clevelop along the
North IJank of thc Blue Nilc.

P U I I I P  S C H E M D S

Ifhíte Nile Irigaliott Areas

The dcveloprnent of irrigation along the
lVhite Nile has been one oî the most striking
featurcs of Sudanese agricuÌture since the war.
Before the Jebel Auliya Dam was completed
in 1936, the \Vhite Nile was an unfavourable

T H E  C E N T R A L  C L , { Y  P L A I N S  I R R I G A T D D  A R I ] A S
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area Jor pump irrigation, bccause the poncling
back ol the White Nile flood, extending far
Ìrpstrcanl, madc conditions very changeable
duriDg thc cotton-growing scason. 1ìor a short
period the rivcr level rvas high and irrigation
miglrt be easy, but when the rivcr feÌl it rvas
aÌrnost impossible to obtain a good supply of
water for a pump intake, since the rvater's edge
might recede a kilometre or more from the
pump site. The area uncovered provided useful
grazing for anima-ls after the end of the rainy
season, and could grow a seluha crop, bttt 1Í
u,as ulsuitable for perennial irrigation. The
only important pre-war schemes in the area
were those set up by the government and those
belonging to Sayed 'Abd er Rahmar cl Mahdi,
atAba Island, ancl elsewhere, andthcse had tobe
protected from floo<ling by high banksl (Fig.8r).'lhe 

bu:iicling of the Jcbcl Auliya Dam made
a significant change in the régime of the \lhite
Nile. The normal operation oI the dam is that
it is filled during the flood, raising the \Vhite
Nile to a levcl oî a77 m. above M.S.L. at
Alexandria, and this level is held uutil Febru-

I J. R. Thonson, Psrr, Scheme Managene"t o,1. thÉ ,yhite Ni1.,\frnisL:y of Asncùttùe Bullerin No 7 (r95 r ).
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.Ìry, when tlìe u'ater is fairly r:r"pidly released
and sent dorm to Aswan as that dam empties.
T ì rus  dr r r ing  mos l  o f  thc  cu l lon-growin t  ser .on
of centrÀl Sudan the \yater level is kept high
and nearly constant. \\rhen the dam rvas built
i! was rccognized that much ol the grazing and
selzrlrrt cultivation previously enjoycd by the
local Arabs would be lost. They \vere compen-
sated by thc payrncnt of a hrmp surn by thc
Egyptians (who alone benefited îrom the water,
stored in thc reservoir), aud this sum was used
to set up a number oî Covernment Pump
Schemcs. Thcse scl)emes were opened just
belore the Second \\rorld War, and the high-
rvatcr level made it easy to irrigate tle cla1.s
and to grorv cotton (Fig. 7B). Having bccn a
success, these schemes have been rvidely imi-
tatecl. During thc war, rvhcn thcre was a general
pressure to grow more îood, numerous private
schemes werc cstablished, and since then there
has been much inr.estment of privatc capital in
cotton-growing schemes in the area (Fig. 76).

Because the liÍt îrom the rivcr to thc adjoin-
ing land is low, the main Jactor limiting
development has bccn thc quality of the soil.
On thc wcst bank there are numeroÌrs poorly
drained deprcssions which have had to be
avoided, and once the Qoz sand-clunes arc
reached irrigation becomes impossible. On the
east bank suitable pump sites arc not casy to
fìnd, but schcmes have been widely established.

The normal rotation adoptcd both in tlie
govcrnnìent and private schemes has been onc
year of cotton, one year dltura ot lubia, a-nd. one
yea-r fallorv, but there Lar.e been great dif-
Jerences in the standard of cultivation attained,
for generally the local inhabitants do not take
readily to agriculture. Especially in the years
r95o r almost everybody mzLdc largc prolìts,
and cven with lorver prices today the ownership
of a largish sí:y 7oo-ledda pump scheme
will support a man very colnJortably. :lenancics
are usually smaller than in the Gezira, not more
tlÉn 5 or 6 _feddaus oJ cotton per tenant. -lhis

Itelps to keep thc lìra"ncial gulf between tenant
and non-tenant less than it is in the Gezira.

The right to sccure a licence and set up a
scheme was originally reserved to local people,
but these generally proved too poor and too
little educated for the task, and norv nany

educated firmilies from the capital have an
interest ir schernes along the White Nile.
Because of the Nile Waters Agrecment, schemes
could not until recentlybeset upunless alicence
had becn obtailed ancl the water account
debited accordingly. At one pcrioil any pcrsol]
'who coulcl get a licence could easjly borro\,v the
capital needed for a pump scheme, and rvith
reasonably good fortune such loans were
rrsurrl ly r ep.-ritJ rvithin ihrcn yoars.

Rccently it has been realizecl that the \,\,'ater
requirements of successful cotton cultivation
are appreciably less than was once thought; in
particular, it watering is stopped one or even
t !  u  mun l j rs  l , ' e fo rc  tho  nor rna l  de lc  mic j -
March--the decline in yields is probably not
more than ro%, whilc subsequelt cleaning of
the land is made easier. In the last îerv years,
therelore, scveral licelces rvere issued for lÌood
or Restricted irrigation only. Such schemcs
can hc rcasonably profitable even if no rvater-
ing be done altcr rst J anuary, rvhile thc licen-
cces wcre Ììoping tlìat once a ne\4r Nile \Vaters
Agreement was ncgotiated they would be
ablc to prrmp as much water as they like. As
the riverinc lorth of I{osti has become crowded
with schemes, therc has been a rnovc in thc ìast
three or four years to extend the irrigatecl area
Íartlìer south, and already a fcw schemcs of
about 7oo fecldans each have been set 1rp ir the
Upper Nile Province. As wetter areas are
reached, tlte demand for irrigrtion water, .ìt
least dnring thc rainy season, declines, and the
installation o{ suitable drainagc arrangcments
is likely to be equally as important as the
irrigatioù canals themselves.

'lhere 
are still consicìerable areas by the

White Nile wherc pumps have not bccr
installed for one reason or another, and on these
there is an increasing use ol the lorv li{t saqia,
which with its simplificd and morc ellcient
design is able to maintain a much larger out-
put than the conventional kind, the output
with z buìls attairing Eo cn. m. per hour, whiclì
sliould suffice fo kccp 3o .fddans under crops
simultaneously.l

Blue Nile lrrigation Areas

AÌong the BIue Nile the clevelopnent of
purnped irrigation has bcen slower thar
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beside the \\rhite Nile. Physical reasons have
been mainly responsiblc, irr that the river is so
deeply incised into the plain that during the
latter part of the cotton-growing season a lift
ot 15 or even zo m, is required to command
suitable areas of flat laucl. This is clearly much
more expensive, both il initial installation and
n rrnning costs, than the lift of 7 m. (and
olten_-verv mlch less) that is common by
the \\rhite Nile. North of Sennar, moreover,
pri\.ate cotton growing in the Bhre Nile
Province has always been strictly regulated
by otdilance to keep the Gezira îree from
pests.l

Il the last few years, howcr.er, ther.e has
Fccn a  g l . , r t  ex l , . rn5 ion  o I  purnp  s r^ l remcs,  ua lc r
Lo ing  drarvn  ù  om a l 'o r  c  I  he  go6na.  Dam wher r
thn  l i l l  i -  î  u i lo  smal l  as  lo r rg  as  lho  r rsorvor r  i s
full cnough to command thc Gezira canaliza-
tron. The lìrst importart scheme was at
Busata, on the cast banl<, sct up in 1948, and
slnce rts success many others have becn estab
lishcd. The system of agricultnre is esscutially
the same as in the White Nile schemcs. Because
thc area was already fairly denscly inhabitecl,
the tcnancies have been kept very small, a
s-.f€ild.a , plot of cotton being usuilly shared
betrveen two tenants.

Dolvnstream oî Sennar therc are trvo schemes
which draw thcir rvater from the Gezira X{ain
Canal ancl a few pumping frorn tlie Blue Nile.'Ihe 

area involved was small until 1955, rvhen
tlie Cuneid scheme was completecl ncar Rufà'a.
l'his scheme, I'hich commands a totirl area. of
3o,ou) Jedd&ns, rvas built at a cost of over-
{Er,ooo,ooo. It has four 46 inch intake pipcs,
and uses 5,ooo horse-porver to raisc water to a
maximum hcight of zo m. {rom re mean low
\ile ievL l. Tlr i" ìs prol,a bfy r h. lJreest pum ping
s ta t ion  in  A l r i r .a ,  a r rd  runn ing  cos l :  w i l i  Ì teccs
sarilJ' be high. The schernc rvas established for
soci,rl and 1'oliLical as rvell a\ r-conomi. leasonsr
fo r  i t  i s  in tended to  a l l c \  i J tc  rhc  l ,over ry  o [  [h , -
Ru là  a  Shukr iya  o f  r l rearea .  Har ìng  prev iou . ly
enjolred aboùt tlìe same conditions as the Arabs
on the other sidc of the Bluc Nile, the Shukriya
have nolv fallen conspicuorlslybchind them, an<l
rn ycars of poor rains suflcr extreme l-r:rrdship
ancl evcn famine.2

F U T U R E  P R O S P E C T S
'Ihe 

prcsent limits of irrigation in the Gezira
as a whole have been dctermined by the alrlount
of capital invested aDd by the quantity of
water consequently made available. 'fhe 

stcep
sidcs of the trench in I'hich thc Bluc Nile flowi
makc the cstablishment of pump schemes such
as Guneid cxpensive; at ihe ;ame time the
slìght tilt of thc Gezira plain dorvn towarcls the
nortÌr and \ùest means that if a barrage can be
constructed on the Blue Nile to commancl a
gravity caral, the natural fall of the land will
facilitate thc distribution of tvater ovcr long
distances, while the impermeable clay soiì
makes percolation losses from thc ianals
negligiblc.

Since it rvas lìrst built, thc Gezjra Schemc
has been extencled ser.eral times, and lyater
lrom the Main Canal is also used in the .Abd 

el
Magid area tllat is under separate uranagement.
Slncc cottor growing is so profitable in Sudan,

arca the existing cultivations.
For some years it has been recognized that

irrigation could certainly be extencletl to the
south an(ì rvest oî the existing Gezira Schemc,
for the suitability of the area was revealetl by
precisc levelling and by tire digging of largc
numbers of soil pits at the time I'hen the
exrstrng scheme 1l'as established. In r958 rvork
was rvell advanced in the construction of dre
neccssary canals for the Manaqil extensiorr
(Fig. 7E), which rvas to pass to the north of drc
Manaqil Ridge (rising about 3o m. above the
general level of the plain) and to sprea_d oÌrt
over the areas of better soil. 'Ihc 

1ìrst block oI
zoo,ctoo feddats had its 1ìrst rvatering in r95{Ì.

For the vast ar-cas farther south much less
information was available, and so in r95r the
Sudan Government, being unable to rccruit
casily mcn of the right calibre to carry out
ìnvestigations, commissioned Sir Alexander
Cibb an<l Partners, the consultiug eÍtgneersr
to

1  t 1 .  a ^ t t a ' .  R , E h l d l t o a \ , r 9 l Ò .  t J r L  l l r ,  ì r . . d . , o .' r - , .  \ 1 . ,  ' l l $ 1 ,  l j .  l ' . . t  ,  ! t ì  t  t r r , a  i , ,  . o ! , t  t r t t : t , . \ h . / , r r .  h t , .  I . r  . . ,  r r ) r .
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Frc. 82. Potential rFisation areàs in central Sudan O{
the arcas recoÍìmcnd;d by Sir Alexander Gibb and
Partners in 1954 as s itàble for tlÌc cxteúsion of irriSa.
tìon, the ManaqiÌ sclÌcnle is alleady under lvay, aDcl
m a n v  n . r  r ' ' r r n p ' n g  r l p  L i l r r .  a r r J  \ \ l r i l .
N r t . i a r .  r " "  r r ì  o ó ,  - ' ; ^  .  r t u m  t  . t  r t ù ' ì . r  Ò 1  , t .  -

gdLte aftIs in the SLtddn, 1952 53, 1954

zlscertain thc extent o{ the several :Lrcas lvhich rnay
be suita.ble for irrigation.

r , , .  in  1 l . . , . . , r rhm.nl Ì  î ' .1  ' :_  ! l ' i1 . . :  - l r -? \ .91.1 f , " r rue.  ro command a grav i ry  canat  is  nor
\ ì i " : '  

' ' " ' " ' "  r r r '  cÙ)ssr ' r iÙ  DofdFr  a1 ' r  r fF  
p re . r ì .aL l " ,  bo(h  l , ,e r -ause o t  lhp  la .k  o fsu i rab lp

(ó)bytheBluc\ eLretwecn Sennal ard -{byssinra, sites rvhere water could be heltl ùp rvithout
k) lj' arc $'utc \ile belù.ccn l(osti ànci the con- sprcading out antl sufiering q1cg55iv! s'apora-Îuence of the sobat ri'er' 

tioD losses, and because ùre gra<lients oi the

The engineers submittcd two reports carly river and the adjoining plain are so slight that

iù 1954.1 They recon.rmended the construction the necessary flow in a canal could hardly be

of a dan.r at the Damazin rapids on the Bluc maintained for any distance Pump irrigation

Nile just abovc El Roseires. The dam would at is clearly indicated, limiting îactors being on

first raise the lcwel of the watel by 345 -., the rvest bank the presence of the Qoz sands

and store r miiliatd cubic netrcs of the sum- rvhich extend near to the river as far south as

mcr flood, rvhich coulcl eitlier be passcd Ìatitude lzo ro' N. approximatcly, and on the

throrÌgh the Roseires Dam canalization or else east banl< a low rocky ridge which betwecn

sent down the rivcr to irtclcase the supply oi Kosti and Jebelein approaches to rvithin 7 km.

water available at Sennal. From the dam a
canal could be constructed along thc west
bank, to ilrigate an area oJ r,22o,ooo fed'd'&ns
to the south oî the Sennar Kosti railway line.
At present this proposal is knorvn as the
Kenana scheme, from the Kenana Arabs in
whose tribal area the scheme rvould lie (Fig. Bz).

A considerable extension of pumped irriga-
tion was also recommended, a-1ong both the
Bhre ancl \4rhite Niles. The Blue Nìle areas
îal1 into three groups: on the cast bank near
the moutlts of the Rahad and Dinder rivers
two largc areas, totalling rSg,ooo led'd'&lNs,
could bc irrigated by pumping from the Sennar
Dam; near Iìs Suki therc is a bÌock of lald be-
side the lJusata private schemc where about

35,ooo fetldans could be irrignted in the same
way; filally near Karkoj and Taiyibir therc are
sevcral lihely areas on either bank, including
two of 54,ooo and 6-5,ooo feddaus. Î\esc
would require maximum lifts oî 18] and z5 m.
respectively by the end of the irrigating season,
ancl thus approach rvhat has been taken to be
thc limit of economic lift. 

'fhe rvest bank areas
in this group might be irrigated by pumping
from the canal instead ol the Blue Nile.
Farthcr south onlJr one area of any size has
been recommended, Jor the lijt to command
the clay pÌain becomes excessive. Thc extensiol
o l  th ' -  ra ì jway  i )s le rn  to  Er  Ro,e i ro . ' .  com-
pleted in 19.55, \l,as intended to stimulate
developrnent in this reach, and in clrre collrse to
îacilitate building a darn at Er Roscires (Plate
xxxr).

On the White Nile the construction oI a

1 Sf Alcrander cibb aÍd I'arùrers, -Dsr,xdlloir oî Irùgablc ù e&s';1N LhL ,utttt1t, r95.-53, 1951. 7 he Roseires Dan, 1954
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Ei les  Da i i1 ,1954.

of the river. Farther south the ridge turns to
the south-east and gradually disappears.

Near to Kosti the success of existing private
pump schemes shows that no considerable
problems, rvhether oJ engineering or agron-
omy, are likely to attend expansion. A number
of schemes has been recommended upstream
of Geiger, the largest beíng 3t,6oo fetùlans,
u'here the clay percentage averages 50 and the
Na value 16, the total area proposed being
abort 45,ooo fedd.ars. Farther south a numbei
of small areas fairly close to the river has been
recommended. A low santly ridge between 7
and zo km. from the river restricts develop-
ment on the east bank; while on the west,
traces of a probable former river be<1 make
extension di1ficult more than a ferv kilometres
from the Nile. South of the bend at Meteimer
there is a tendency to flooding on the east
bank, and the waterlogged soils are not con-
sidered suitable for irrigation. In the bend of
the river at Melut a large area was pronounced
suitable, representative soil-pits showing fav-
ourable clay content (Sg 8+%), salt percentage
(o o4-o zo) and sodiùm values (,t-r5). The area
ls rntersected by several watercourses which
could assist drainage but, though otherwise
promising, this cxtension area was finally pro-
nounced unsuitable on accoutt of the danger
of flooding. 'Ihe 

more southerly schemes are
too far upstream to benefit from the ponding
by the Jebel Auliya Datr. The maximum lift
anticipated is about 8 m.

Betrveen lfelut and Maìakal sandy ridges
run parallel to the river, occupied by Shilluk
on the rvest bank and Dinka on the east. 

't'he

irrigable areas lie betwecn the ridges and the
swampy land oJ scasonal flooding (loirU) that
borders the river, but many drainage channels
and areas liablc to rvater-logging reducc the
area available Jor cultivation. The areas
I ' roposed lo r  devo loprnen l  w i l l  requ i re  a  max i -
mum li{t of 6} 8 m. In vierv oî the rather
difierent ccological conditions here and in the
i{eÌut bend from those farther north, it may
prove that difiercnt rotations, or even different
crops such asrice, arebctter suited to the region.
The establishmcrt of an agricultural research
station u'i11, thereforc, probably bc required.

ì ' r c .  8 J .  T h e  A L b a r a  g o r g e  a r  l { ì , a s l r m  e t  C L r b a .
T h r  q r a b i .  l r r m  m . a n s  l i l e r î l l v  t ' r e  r r u u t h  o t
t n e  w a t e r  s k i n  ;  j h i s  i s  t l r .  s i i e  u t r e r c  a  J a m
maycometo be bui l t to command:Lbout 5oo,ooo
feddatus o\t the *'est banh of the rivcr (Fig. 82).
r-r<)m lyrigation by gralrxty from tke RiL'ey

Atbard. ,  rs55, l - ig.  1,  Sheet L

The total area of the proposed pump schemes
along both BIue and White Niles amounts to
55r,ooo Íeddq,ns. Including the l(cnana schcme,
therefore, a total oî r,77r,ooo feddans, or
more than one and a half times the existing
Gezira Scheme, can be added to Sudan's irri-
gated area, if the necessary capital can be
found. The demancl for water rvould be betweel
2È and 3È milliard cubic metres during the
flood or Untimely season, and a little more than
r] milliards during the 

'I'imely 
season.l

The capacity of the proposed Er Roseires
dam will depend on the height to which it is
built. The initial scheme provides for a maxi-
mum reservoir level of,t7r.5 m., holding about
r milliard. This should suf8ce at first,.while latcr
heightening to 48o m, coulil increase the storage
to more than z] milliards. The lower part of
thc dam will nrercly hold watcr in the compara-

"'(i.drlll 
Fi_*;:. 

'IuitatioÌi nÌ tbc SLrdaù: its srovth, distribution and poie tial e\Fansion,' rtans. Inst. Btìt. Gcas ,
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tively narrorv trench of the river bed, where
storage capacity will not be very great, but
heightening the dam will make use of the much
wider valley, so that for each metre that the
water is raised the total capacity will rise

'rapidly. The higher total should suffrce for a1l
thc proposed schemes, including the Manaqil
extension of the Gezira Scheme, which is
estimated ultimately to require o 5r milliard
of stored \yatcr in the Timely season.Ì

The River Atbara has hitherto been quite
neglected for irrigation, though its prolìle and
régime do not materially differ from those of
the Blue Nile. Apart from questions oI finance,
the reason has been that the Atbara is even
more deeply incised into the clays than is the
Rlue Nilc (about roo m., compared with zo '.25),

so that on either side of the river there is a
broad band of severely eroded land (/tdl/ió)
(Fig. 83) rvhich makes it difîcult to construct
irrigation canals. Recently, the government has
re-inr.estigated the problems involved, and it
has been shown that there is a very reasonable
darn site near to Khashm el Girba. Farther
dou.nstream thcrc are extensive areas of suit-
able clays, and an Atbara scheme of 5oo,ooo
fecldans ts under active consideration (Fig. 8z).
Apart from pror.iding tenancies for the loca1
Shukriya and Laharvin Ararbs, it is thought that
this scheme might afiord alternative homes
ancl livelihood for the inhabitants of the Waili
Halfa rcach rvher.r the High Dam is built by the
Egyptiaus.'?

Conclusion

economic dangcrs, since a sudden fall in the
world demand lor its produce night dry up
the state's supply of foreign currcncy almost
entirely. In Sudan, moreover, it would also
empty the Treasury in a very short timc. For a
number of years, therefore, attempts have
been made to discover alternative cash-crops
which could be grown in place of, or in addition
to, cotton. Within the clays the main experi-
rnental centre has bccn the Gezira Research
Farm ncar \\rad X{edani.

Hitherto, the main fact established by this
research has been that while thcre arc several
other crops, such as wheat, maize, millet, or
various beans, that can be grorvn successfuìly
in thc Gezira plain, there is none t'hich can
approach cotton in profitability. Wrere the
rainfall excecds about 8oo mm. (32 in.)
Aurerican-type cotton can be grorvn without
irrigation, but thc higher yields and greater
reliability of Egyptian-type long-staple cotton
usually make the expense of estabìishing irri-
Sdrrur r  \vur  r r r  wrn f  .

In these circumstancesit isnot to be expected
that cither the government or thc private
scheme owners will turn from cotton in the
near future, Such a policy is madc less likely
by the manner of associating the tenants as
profit-sharers which is a {eature of irrigated
agriculture in central Sudan. While it is pos-
sible to imagine a private land-owner clecicling
to devote a portionof his landto a lcss prolìtable
crop as a protection against a possible decline
in cotton prices, it would be impossible to
persuade a group of tenants to accept an appre-
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The development of Sudan has been almost ciable reduction of the small incomes, perhaps
entirely due to the introduction of irrigation in fSzo pcr feddan, that they now get from their
the ccntral clay plain and to the cultivation 5- or ro-.fedddn cotton holdings.
of high-quality cotton that this has made pos- Cottonproduction may, therefore, be expected
sible- At the worst, in the slump years of the to predominate as long as prices do not fall far
early r93os, cotton growing was carried on at below their present levels. lf ever they do {all,
a slight loss, but for thc last twenty years it howcver, it is reassuring for the Sudanese to
has been continuously profitable, and some know that the possibilities of grain production
considerable private fortunes have been built in central Sudan will continue to be enotmous.
up based entirely on cotton. More important, While it is reasonable to expect that the popu-
the revenues of the state have largely been lation of Sudan will grow rapidly in the future,
sustained by the profits oî the Gezira Scheme. it must be very many years before the shortage

Excessive dependence on a single export of agricultrrral land can give rise to anxiety for
crop is recognizeil to expose a country to graye tlìe nation's food suppìy.

1H. A. w. Ilurri.e, Tht L':.. al Stoted Watèr ì |he Skda,,,.,tith ?artí.uldl lle[ete îe to the Xlanoqi] Ltter$ian o.t\d lha
t ? .  " i r r .  D o a t , S . I . I \ .  T . , h  ,  a  \ o t e ,  1  r 9 ) ) .

'lJ. Bell, Ir/ilatiolr br Gl.wit! I/an thc RíI)et Aródlr, ìrndaicd (.. 1955),
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Chafter XIII

EASTERN SUDAN

Desrrnl Srrn,cN is defined for the pnrposes
o f  t h i s  r v o r l <  a :  l h e  r  o . 1 6 l 1 y  l y ì n g  t o  t h c  e a s t  o t
t h n  R l u o  N i l n  r n d  t o  t f r n  n o r i h  u f  L h e  l i n e  o l
permanent villages aud regular cultivation
that runs approximately fror]1 Sennar throtgh
Gedaref to thc valley of the Setit river (Fig.
8r). To the north it lollows the cljvision
between l)escrt and Semi desert, as sho\yn on
tlie vcgetation map, and so includes tbe whole

annual rainfall is er.en less lhan 3oo mrl. (r z in.),
a little speculativc rmirrìgated agricultuie
occurs, some ol it being remarkabÌy successhrl.

The region forms tLe nor-thcrn ancl celtral
portions of Kassala Province, aucl inclutjes
several units, cach possessing a distinctir.c per_
soualitv and bearing a generalìy rccognizecl
name. These are the Butana, lying belr,ón the
Nile ancl Atbara rivers, thc Aibai, rvhich is the
Beja corurtry ìf ing to the rvest of re Red Sea
hilÌs and their continuation i lto Eritrea, the
Red Sea hills thernselves, and flre Red Sea
coastal plains. Just as none of thcse uuits is
suffìcieltl,1' populous to lv:rrr.ant its cstablisl_
ment as a separate pl:o\.rnce, so it has seemed
best to clescribe Urem all in the same cì.rapter.

T I I E  B U T A N A

suited to arinal rearing. In tìie south ald east
rt rs covered with a darl<, hcav1,,l lay soi1,
apparently lormed iz sjlzr rvi r a îerv gianitic
hills standing ouL as landtnarks. In tlÌe lorth_
rlest there is an extcnsive o[tcrop of the

Nubian Series, givilg rcddish saudy anrl
gravelly soils and dissccted by sevcral long
drainage systen.rs such as the \ilacli el Harvadl
In thc centre thcre arc hill-masses îormed of
yarious rocks of the Basement Complex, on
rvhich very mixecl desert soils occur. ln drc
critreme north, at tlre latitudc of Atbara, the
mean anlual rainfall is bareìy roo mm. (4 in.),
but southrvards it rises to as much as 4oo mrn.
(r6 in.), rvhere 1ìre l imit oJ cultivation is reached.
Tlterc is a marked r.ariety in the density of
vcgetatlon corresponding to variatiols iu site,
soiÌ, and rainfall, with semi-desert scrub in thc
north-west, treelcss grassy sar,annah in much
of the ccntre, antd some Acacia savannah in the
south.

The west and south-r,vcst Butana arc occupied
by semi-nomadic tribes, Shukriya ancl oiher
Arabs, who migrate short clistances every year,
and clepend for tlreir sLlstcnancc on animals and
cultivation, although tliey sometimes rvork as
cotton-pickers in the Gezira. In the ccntre

The Western Ilutq a
The vjllages of tlìe rvestern Butana arc to be

found along the l.lahad and Dinder rivers ancl
farthcr north oppositc the irrigatccl Gczira. In
the tormer area the iuhabitants arc chiefly of
the Arab l{awahlir tr i l)e.Lnd of various mixed
elements belonging to the Dar Bakr adminis-
tration îron Gedarcf. Agriculture is the chief
means oI subsistence, unirrigated cropsoî dhuld
ìreing usually succcss{ul, and the river banks
are also cultivated as the rivers subsidc, The
vjllagers also har.e important hercls oî catfle,
sheep, and 5;oats, rvhiclt thcy send northrvards
rnto the dricr parts oî the l3utana during dre
ralrÌs ta ctìcilpe the fìies. The local grazilg is
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FrG- 84. Eastern Sudan

mostly rather tough and dry torvards the end
o1 thc dry season, but valuable fodder for
:urimals is provided by thc many semi-per-
manent pools near the rivers and by the banks
of the watercourses themselves.

Oppositc \Yad Medani and some of the other
towns oî the Gezira, there are some villages of
completely scttled Shukriya, rvhose chieJ source
oi livelihood is selling m k to the urban mar-
kets, ancl thcrc arc many semi-nomads settlcd
in villages up to zo 1 les Jrom thc rivcr.'l-hey
draw rvater from r,r,ells which tap the Nubian
Serics, rvhich underlies the clay. The depth of

water incteases away from the
river and 4o m. is not uncommon.
The way of life of the inhabitants
of these villages resembles that
of the Manaqil area within the
Gezira, Jor both groups keep
animals but mainly depend on
growing grain in fields divided up
by lezas. Nomadism is decÌining,
and it is rare for more than one of
trvo members of a lamilytogoirto
the Butana lvith the animals
during the rains. In the dry
weatber, when othcr fodder has
beeir consumed, the animals are
often taken into the fields of the
Gezira fo eat millet stalks ancl
other waste. Many of the men
find rvork as cotton-pickers be-
tween December and March, and
some have even been driven by
poYerty to ofier themselves as
general agricultural labourers.
For such work they are not well
suited by temperament, and thc
sturdy wcsterners are preferrecl
by employers. As research into
the habitual dicts of îamilies in
central Sudan has shown, the life
of the villagers away from the
irrigated areas is a hard one,
and rarely provides a dict ade-
quate Jor maintaining health and
strength. When the rains are poor,
animals are likely to die ancl crops
may fail completely, and then
there is an actual risk oJ death

by starvation, since pride will often prcvent
the aged and infirm from rcwealing their
need.1

From the latitude oJ Khartoum northrvards
for about r5o km. (roo miles) there is a strip
oî country stretching eastwards for some

30 -5o km. (29 3o miles) which is occupied. by
poor semi-nomads. With the decline in rainfail,
the practice of agriculturc becomes increasingly
hazardous, and the lelts tend to be confined to
the beds of broad depressions and watercourses.
In place of the more or less pern-ranent round
thatched huts o1 villages fa-rther south, the

I G. l1 Cúl\rick, ,lrl ifl the Gezlhl rrrqated a/(d, S"da,t, Khartouùì, r 951.
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Arabs live in tents macle of hair or of grass and
palm matting. These are not, howevcr, sited
by the wclls lrom rvhich they draw their water,
since this wou.ld lead to a rapid exhaustion of
the grazing around them, but at a distance of
5-ro milcs. In thc rains, the people and their
animaÌs tnovc towards tlìe Butana, and then
they sorv their crops of millet. During the suc-
ceeding dry season tlìey migrate towards the
river, cndiug np by building thcir rude grass
huts a mile or so from the limit of cultivation.
Their auimals graze thc rain grotvn grasses and
herbs and brog'se ofÍ the Acacias.In tìre Shcldi
reach these semi-nomads often have to pass
through the irrigatecl ficlds to reach the river,
but they have r.ery little economic coltact u,iflr
the riverain {olk, and prefer whenever they can
to dratv thcir water from rvells.

The C entral Butana

The central Buta.la is cssentially animal-
rearÌng courrtry, for u'hich it has many advan-
tages. During thc sÌunmer, biting flies abound
in thc clay plains to the south, and malaria is
prelalent in the villages along the rivers. At
this seasor, the treelcss Butana offers îreedom
îrom flics, new grass and herbs, ancl enough
pools of rvater Jor iruman nceds. ln the clry
wp. r lh . r  lum O. lL ,bcr  1 ( )  N : rv ,  thc rc  a rc  .L i l l .
at least at the current rate of animal stocking,
more expanscs of p:ulatable st'eet grasses tban
can be convenieÍtlv exploited frorn the existing
rvater supplies. Nluch the best dry-season
grazrng is afforded by Blefharis sp. (Arabic
stha, B. edwlis?), which is both palatable and
highly nutritious; but its steady elimination
from overgrazed areas near watering-points is
a source of anxiety both to the nomacls and to
the gor,'ernment, and must influence the polic5r
o f  im l , ruv i r .q  r ru le r  supp l ie . -  in  ru ra l  a rcas ,  a
suLi.r l l \ l  ch ts dÌS.ussed Lrclow.l The Rulana
is not free from the curse of vcry variablc rain-
faÌÌ, ivith its consequent dangers of drought,
famine, and animal deaths, but the Arabs here
have an advantage over those of Western
Sudan in tirat there are percnnial rivers ncarby,
where water crn always be îound, while urbnn
markets Jor their meat and other animal pro
dtlcts are tvithin easy rcach.

Several types of rvater- supply exist in the

I"rc 85. Seasonal nìovcments o{ nomaals iÌr
Easten Srdan. 'Ihe 

north so th ahgrment of
the ,A.tbara river and the Red Sca- hills and
plain makc seasonal migr-atjons lollow a.n easr_
vcst pattern as oJten as a rlordì south one.
l : r o n r  i  f o f r n r r i o n  k  n , t t \  s  r p p t i e J  b 1 .  i t r L  , a r ^

D. 51e\'ért anú ùtÌre$.

tsrrtana (Plate XXXV). I1r thc sonth some lorv
hills project from the plain, ancl shallorv wells
can usually be dug around them, sufììcient to
rvater a small number of animals. Farther
rìorth there are areas w.here the relief tends to
concentrate the underground water, and some
tmportant rvcll fields exist. Along several
watercoÌuscs small hancl-excavated haÍîrs ùe
to be found, filling in ihe rains and providing
lor the herds {or a few nronths. At Jebcl Reira
there are also some pools in the joinls oî thc
granite which supply a littlc water. Such

1lU. N. Ilarrisox, Rzrort o a Cm.zitlg S /1)c! o[th. Sudan., p'àrL III ard -{pperdix No. s.

I  cods to  Amoror  5  HodendÒwo 9  Lahow,o
2 .  A m o . o f  6  R o s h ò i d o  l o  5 h u k r t y d
3  B i s h o f i n  7 ,  B o t d h r n  t t  k d w a n ' o
4 .  Benr  Amef  3  shukryo  12  Dor  aok .



2 1 8 T H E  R E P U B L I C  O F  T H E  S U D A N

traditional rvatering points havenot in the past
been suf8cient to allow for the exploitation oî
all the potcntial grazing in the Butana, whose
stock-carrying capacity has in consequence
been limited. In recent yeats a policy oî haftr-
,digging has been pursued, r:sing the same
machincry and teams that I'ere fìrst used in t1ìe
clay plains (Fig. 69).

'I-hc inhabitants of the central Butana are
Shukriya ancL l-ahawin Arabs; they arc com-
pletcly nomadic, the residcnt inhabitants of
suclÌ centres as Subagh and Abu Deleiq con-
sisting of a mixture of merchants, petty oflì-
cials, and other outsiders with virtually no
mernbers of the local tribes. The nomads'
flocks consist oî cameìs, cattle, slìeep, and
goats; of these the ca-mels aDd shccp are sold
whcn rroney is needed to pay taxes, the
cameÌs going on the hoof to Egypt a.nd
thc sheep to local marhets on the fringe oî the
Butana, The cattlc are rarely sold, and are
eaten only wÌten very old, but thcy provide
milk, butter, and cheese, considerablc quan-
tities of liquid butter-fat being sold when
yields are higb in the rains. One of the motives
for incrcasing the number of watering-points
has been to cncourage the keeping of sheep,
which are the favourite meat of the Sudanese
townsmen, rather than of camels, which do
not have to drink so often and can graze wider
areas from limited watering-points but arc
caten onìy by Egyptians.

The anmral migrations of the nomads are a
srrnple alternation between north and south.
In winter the bcasts are taken to graze and
water along the Rahad near Mafaza or thc
Atbara near Shorvak; in summer they come
about as far north as latitude 16'. ln the
meantime they wander according to the graz-
ing. During the rain, pa.tches of millet are
sorvn in thc stream beds, and these usnally
sufÈce to make purchases of grain unnecessary.
îhc lack of vegetables in the nomads' diet is
largely compensated by their consumption of
lresh milk.

The Batahin of the north-.rvest move in the
revcrse dircction according to the seasons, for
during the rains they come south-eastwards
into the Butana aroulcl Abu Deleiq an<ì the
heacl oî the \Vadi el Hawad, while in the dry
'\r'eather they go dorvn to the Nile around

Shencli. Probably becausc thcy lose less water
from run-olf, the sands support a gencrally
denser vegetation oî grasses and Iow trees thal
do thc soils formed from the Bascmcnt Com-
plex in the north-eastcrn portion oJ the
Butana, but the latter appears, ilt fact, to pro-
vide better fodder for animals.

The Eastern llu,tana

This north-eastern arca is occupied by the
Beja tribe o{ Bisharin r'vho irte also to be Iound
on thc east side of the Atbara and Jarther north
in the country between Bcrber and the Red
Sea hills. This section oI the tribc came to the
Atbara river during the eiglrteeuth century,
having been invited to help sorne other Beja to
wÌrom they rvere related against thc Batahin
and other Arabs oî the l3utana. Having formd
the water and graziDg better than in the hills,
they have remained. They are camel ancl shccp-
owners, and migrate short distances away from
thc river during the rains.

Farther upstrcam on the Atbara river are the
Eastern or Atbara Shukriya and thc Lahal'in,
who likelvisc move onÌy short distances u'cst
and nor l l r -wes l  l rom th"  r i \ c r  dur ing  lhe
sunmer. The rainfall usually suflìces here Jor
the cultivation of millct, aDd the river llanhs
can be sown rvith maize, mclons, and vege-
tablcs, so the country may be said to be vcry
Javourable îor the Arab life. For those rvho
have animals there rvas {ormerly thc possibility
of earning some money collecting the nuts and
young leaves oî lhe dòm palm, u'hich grorvs in
grcat numbers along 1lìe river banks. l'he dózi.
nuts produce vegctablc ivory, rvhich was used
at a factory in Atbara îor making buttons until
the coming of plastic bnttous, which have elim-
inated the trade. Ho$'ever, the leaves are still
woven together to nake matting, baskets, and
other domestic necessitics. During thc short
period rvhen the Atbara is in floo(i, the trunlc,
leaves, arld matting from the dorz palms, which
are wideìy used in house building, are shipped
do*'n the rivcr to Atbara, and thence by
native boats to the Three Tor,vns and other
urban markets. So great is the dcmand for
building timber that in recent years it has
proved prolitablc
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To the east of the Atbara river the southern
portion oI the Atbai strctchcs as far as the
frontier, beyond rvhich rise the Dritrean High-
lands. 

-l'hc 
potcntialitics of this plain wouìd be

very similar to tlìose of the Butnna, with a
similar rainfall 4ncl hcavy clay soil, iI it rvere
not for tlÌe presence oî several streams which
florv down from the hills ancl lose themselves in
the plain. ùIost of thesc streams have small and
ill rvatered catchnent areas, since down-cutting
and rivcr capturc have brought the Nile Red
Sea watershed rvell to the lvest oî thc highcst
part of the Rcd Sea hills, and thus they pro-
duce insignilìcant and irrcgular floods cluring
the summer. In the south, hower.er, the Gash
river drains a total of zr,ooo sq. km. of Eritrea
aud Ethiopia, rvhere the mean annual rainîal1is
probably well ovcr 5oo mm. (zo in.), and thus
every year- it brings dorvn a substantial flood,
which has built up an extensivc delta.

'L'he 
Cask Delta

Gcop\sical investigation lìas slìown that
north oI Kassala there is a dccp dcpression
running from south to north. This depression
has been flllcd up t'ith sand and silt brouglrt
dorv[ by tlie Gash river, so that a delta has
norv bccl crcatcd rvhose surlace Ìies slightly
above that o{ the surrounding plain. The delta
spreads out to the north of Kassala Jor a dis-
taDcc of morc than roo km., and it seems
possible that the rivel used formerly to reach
thc Rivcr Atbara, and thus was a tributary of
the Nile. îoday this does not happen, even
after 1Ìre highest floocìs.1

In its latural statc thc Gash delta provides
an area o{ exceptionally goocl grazing, the
flooded silt soils yielding a heavy growth oJ
grass, rvhich continues to be green and palat-
ablc long after tlìe rains have ceased aDd the
surrounding country has dried up; maty ttees
and bushes, moreover, provide bro\À,'sing for
camels.'I'he rcgion has, therefore, long been
highly valued by the Hadendowa section of the
Beja, in whosc tcrritory the delta lies. They can
come south a{ter the rains, confident of lìnding

food and rvatcr, and so have been almost frce
from the risk of losses of stock in dry ycars. At
the present time the growing of colton in the
dclta reduces the amount of grazing available,
and also means that the Hadendowa are
required to keep their animals away from the
.o l ton  arcas  un t i l  a f te r  r l re  p ie l< ing  sea"on is
over in May or early June. In return, however,
thcy receive considelable sums from thc profits
of cotton growing, so they still benefit appre-
ciably.

ll'he soil of the delta is'a rich silt oî great
depth, known locally as leóad, rvhich is prodi-
giously fertile'.e The property that has made
possible the cultivation oI annual crops, includ-
ing cotton, in the clelta is thzrt a very ìarge
quantitv of water is absorbecl after flooding,
saturating the ground to a dcpth of as much
as 6 m. Moreover, tlìis water is not quickly lost
either by percolation downwards, because oJ
the less permeable clay strata îound bclorv thc
surface, or by evaporation îrom the surîace,
since the silty soil docs not crack on drying as
do heavy clays, but remains available for plalt
growtlt. Even six rnonths after the annual
flooding it is often possible to find the soil
quite moist a rnere foot beÌow the surface. Soils
are not homogeneoÌls tlùoughout thc dclta, for
thcre is, in general, an increase in the clay per--
centage towards thc north and west, The clay
areas require longer flooding and are generally
lcss productive, and since they occur at the ta
of the delta they have mostly Lreen omitted
from tlìe scheme oî canalization.

The annual Gash flood, on which the ex-
ploitation of the delta clepends, is of great vari-
ability, the total discharge, measured at Kas-
sala weir, having been klown to vary from
t3Z to a,29o million cubic metres, iìnd its
duration from 68 to rrr c1ays.S TJre average
discharge over a period oî t$'enty-three years
ert Kassala has been 483 million cubic metres,
the length oî the flood bcing a littlc lcss than
thrcc rnonths, from late June to mid Septem-
ber. The silt content of the river is high, and
investigation has shorvn tlÌat the Gash usually
has three or îour times as much silt in suspen-
sion as tlìe Nile when it enters Egypt in summer,

rO.G.S Cra\r ford,  Th.  [Lnt  lo lqdorn af  S. luuLr,  rg5r,p.  g+.
rC. H. Ììjclnrds, Tl,e Cds, ,c/la, Ministry of Agricùltùrc, Bullet No. 3, libartounì r95o, p. 5.3 C H. Srvan, îr, À,crlded. lìeharioitt' of the Rí1)ef Gash in t e Swlatl,pubhshed by the trIinlstry of Irri8ation and Hydro-

eleckic Power, Khartoùar, r95ó.
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FrG.86. Cotton-grorviDg in the Gash dclta iÌr
tlìree succcssìvc vcars. The easterfl Gash flolvs
in z! markcd levee, Jrom ùlich it is possible to
lead distributory canals cìn thc lcît bank, and so
to command the $eater part of the deÌta. Fr-onÌ

The Gash Del ta,  r95o.

the explanation bcing that the dclta is much
nearer the river's source.

The commcrcial exploitation was first begun
in thc period oî Egyptian rule jn Suclan hcfore
the Mahdiya. Ahmed llumtaz Pasha, who rvas
Governor of Suakin and later of much oî east-
ern Sudan betrveen r865 and r872, was an ambi-
tious rnan lvho put forrvard many ideas for the
development of agriculture in Sudan. Oî thesc
the most fruitful rvas his proposaÌ for growing
cotton in the Gash and Tokar deltas, for in

due course seed was rssued to the I-Ialenga
tribesmen who live near Ka-ssa-la, and some
cotton lvas grown, its cultivation being con-
tinued until the Mahcli's forces ovcrran the
area. During the early years of the condom-
inium no immediate steps were taken to
resumc cotton growing, probably because
there was no adecluate means oi transport to
the coast. After the First \\rorld War, however,
a railu'ay line was built îrorn Haiya to Kassala
in 1923, and the first large canal rvas excavated
in the îollowing year. By early 1926 six main
canals, complete s'ith headrvorks and regu-
lators, had been constructed and cotton pro-
duction was resumed.

'fhe 
system adopted to control the flood and

to bring it to a prc-selccted portion of the clelta
can best be illustrated by a consideration of
Fig. 86, wherein the areas irrigated in three
consccutive seasons are sholvn. Thc flood is
brought dowr the eastern side oî the delta
along a natural course known as the Eastern
Gash, Lcading from the left bank there are
lìve main canals rvith masonry headworks,
and on the right or north sicle o{ thesc main
canals there are in turn rnasonry headrvorks
leading to channels (knorvn as mlsqal) which
actually bring the I'ater to the lancl. When a
fairly steady flow has becn cstabÌisherl in the
Dastern Cash, water is permittecl to enter thc
main canals, the regulators bcing desiguecl to
take only the relatively silt-îree top watcr,
while the rest flo$,s down to the tail oI the
delta.'I'hcn according to the supply oî water
one or rnore channels are opeled and the u.ater-
spreads over the land betrvecn low banks
rvhich divert it northwards and keep it ofi the
[:r. l low land. The periocl oI wrtering variec
f ro rn  i \ ven ly - th rcc  days  lo r  l l re  l igh l - . r ,  to
thirty days for the hcavicst, soils, aucl during
that time it is very important that the flow oî
water should not bc chccked, permitting the
surlacc of the ground to dry out, for il.l that
case a heavy grorvth oî wecds lvould instantly
spring up and seriously reducc cotton yields.

The normal rotation adopted is one year of
cultivation followed by ttvo ycars of fallow,
since a morc intensive rotation would encour-
age a dense grass growth and make weeding
very dificult. The cultivated areas arc dividcd
between Boo/o cottor and 2o9; millet, the
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latter usually bcing grorvn on the fringing
areas of each plot that havc been less well
lvatercd. When the flood has subsided ancl it
can be scen u'hich areas have been sufgcientìy
wetted, the land is allottecl to agriculturil
agents or headmen, each of whom has a number
of tenants, varying betrvecn six ancl more than
a hundrcd, under his care. fhe agent allots the
tenan_cies, which av erage 5 fctldans erch , among
his followers, the tcnanf being tLllowc,cl r .fedtluit
of millet to evcry 4 of cotton. 'lhe 

actual dis_
tribution oî tenancies is detcrmincd by lot, so
that no pcrson is permancntllr allotteda parti-
cuìarly good or bacl area. 'fhe 

land is dividcd
by beacons iuto large and small squarcs of
.1ooo anci 160 feddnns each. Bctrveen drese,
chainmcn each ycar mark orrt plots of ro
Jeddans îor ease of iìllocation to tenants.

year. In 1949 5o thc avcrage sum paid to ten_
ants $'as approximateìy dE9 p<:r.fedd.an ol
cotton.r Cotton secr:l is djstributcd by dre
ùoard, and is so\-n as soorr as the larrd has
been allotted; u'eeding thenbcgìns, ancl mustLc
cafflect où aLmost continuouslv until the cnct
of October. Picking starts in jar.ruar-y, ancl is
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Thc Gash delta is closen Ior tire building up of
stocks ol seed (bulking) becausc o[ its relative
frcedom from Blackarm disease. The delta
produces a very high grade of cotton, apprcci_
ably higher than that of the Gezira, buiyielcis
average only about one half as much because
the amount of water available, rvhile adcquate
for plant growth, by no means attain; the
optrmum. The elTective cotton area ancl yield
in recent years are shorvn in Table X,

The tenants of the schcme arc chiefly mem-
bers of the Hadendowa tribc, r,vho traditionalìy
used the Gash dclta to graze their. anirnals antl
to grow crops of millet. At the preseDt time
tlte tribc receives 7oo/o oî the Jands floodccÌ,
their allocation being the responsibility of a
committee rcpresentiug the marragemenr or
the scheme, the local ndministrative audrori-
tres, and the Nàzir of thc Hadendorva tribe.
Tlte allotment of land is macle to the agricul-
tural agents on thc basis of their record and
of the number of their follor,vers, ancl it is thcy
who sclect the individu;11 tcnants. This system,
while apparently incquitablc iu that it gives
cxcessrve power to the agent, r,orks very tvell
and rarcly leads to complaints, for it seems to
accord rvith thc tribesmen's iclcas of what is
fitting. It docs not seem impossibÌc, horvcr.er,
that in some cascs thc names carelullJr rccordccl
in the agricnltural inspector's lists oJ tcnants
niry relcr to imaginary persons. Lnportant
mernbers of tribcs often get much larger
areas allottecl to them than do thc ordinary
people.

About 3o_ori, oI thc floodecl land is allocatcd
to \:arlous westcrnels ald reccntly to a Jew
indir.iduals coming from northern Srrdan rvho

Ti.arn X
Area, pyoduction and. lield oJ catan in the Gash Detta

r930-3r/r934 35
r935 36/r9J9-to
\94o 1r1,r914 -45
1945 4o11919 50

r955-56
r956-57
r s57-58
1958 59

4 0 3
3 7 9
3 6 9

t 3  2
59' . ì
4 9 r
o  r ' 5
72 1
7 1 r
6 o 5
7 8 ' 5
7 9 5
ò 3 9

1 7 5

r glJ
2 1 1
r ' 5 5

r ' r  4
1 9 7

1959 oo
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Iive in Kassala. It is ralher ironical to record
that the Kassala Cotton Company, which was
granted tlìe original concession in r9z4 to
manage the schcn.re, was in r9z7 replaced by
the Gash Board, because it had paid too much

Attention to commercial ratber tlìan political
considerations, in particular giving tenancies
to the industriolls westerners in preference
to the Hadcndowa tribesmen. Subsequently,
the Girsh Board found itselî compelled in r93r
to allot tenancies to westerners because the
Hadendowa lost interest in their cotton wlìen
the prices no longer justilìed the hiring oJ labour
to c1o thc actual work. At the present time
there are a fe*' ateas oî pnrticularly bacl weed
growth cntirely in rvcstern hands, where the
Board makes a spccial contributiol to the cost
of clcaring the grourrcl.

Because the Hadendowa arc still cssentially
nomadic herclsmen rather than settled culti-
vators participatirg in a schcme oî irrigated
agriculture, the clensity oî population in thc
delta is rcmarkably low, regular villages, like
tlìose situated by the canals in thc Gczira, for
cxample, beirrg lvholly absent. In lact, this is
rather fortun.Lte, for though thcrc is an abun-
dance of rvater during the flood, and though
the bed of the Gasli itsclî can ahvays be relied
on to provide water in shallow wells, elsewhere
in thc dclta permanent supplies are very
scarce, and the Cash lJoard has been put to
considerable expense to provide permanent
water îor iis own stalf. For nativc rlsc thcre is
a number of well areas, where a high earth
bank ha.s bcen constrncted surrounding a space
of an acre or more into which flood water can
bc dir.erted during the summer. The water
thus sinks into the ground, ancl can be tapped
by r,vells which have to be dug anew each year.
Such well areas dcpend on the cxistcncc of suit-
able undergrouud strata to hold up the water.

In recent ycars somc haftrs have becn built
to improve tlie water supply for specific points,
for instance ,\roma, wherc thc prescncc oî the
heacìrpartels of tlìe Giìsh Board and o{ a sub-
district headquartcrs havc lcd to thc growth of
a small town (3,5oo in 1955). These /za/irs have
becn quitc successful in holding water through-
orrt the dry season. For the ofÈcials of the
Board, who urrtil recently includcd many
Rritish living with their f;Lmilies, a piped water
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supply was establishcd in 1923, wclls at Mekaii
being used to feed into a system of pipes run-
ning along the Main Canals. Subsequently, this
system has been modified ancl improved, and
Gemmam is now thc rvell area used, supplying
ro,ooogallonsanhour. Recently,thedemandfor
piped watcr has risen steeply, and a rnuch larger
piped water supply has now bcen installcd.

The Hadendowa in the Gash live in tents
bnilt of matting made îrom dòm palm Teaves.
lVhen dry such matting has an insubstantial
air, and looks ill-suited to a region where rain
can be severe, but it appears that when wetted
it swells and 1ìlls the gzrps betwcen leavcs, so
that in fact one can keep quite dry within. The
sides oî the tents can be raised ot lowered
according to the wiud or dust that is blowing,
and all the tents in a group are usually set up
in the same way to catch the prevailing wind.
Apart from their allotted areas of flooded land
the Hadendowa olten have the chance oI
cultivating areas tlìat have been flooded by
nistake, known ^s balagh, where a calal bank
has broken, and they also crop the flooded land
at the tail of the delta where sorne water is
usually allowed to go to waste. Along the side
of the delta, in areas not includcd in the scheme,
rain-grown crops are common, leràs being bnilt
lo encurc a crop in alI hrrt t lre worsl yocls.

Kassala antl the Sauaqi

KassaJa Town, which lies at the head of the
delta, Las surprisingly little to do with the
Gash schcme. lts primary function is that of a
garrison tom, situated near the traditionally
lawless lands of Eritrea over the border. The
reliable supply oî drinking water from the Cash
and the defensive possibilities offered by the
river and the great steep Jebel KasstLla make it
an obvious site Jor this purpose. Kassala has
also been chosen as the administratrve centre
of the province wlÌich bears its name. The
province is in no sense a unity, and is in lact
made up oI three very difierent units (the Red
Sea hills, thc Gash delta, and Gcdarcf district),
none ofwhich is sufficiently populous to waffant
being n-radc a province on its own. Kassala
enjoys a position where the necessary fresh
fruit and vegetables for a comparatiYely
sophisticated and prosperous population can
readily be produced, and is centrally situated
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betvreen the northern and soudÌcrn
sections oî the province. The torvrr
is, ol corrr.e, uncomfortably hot in
the summet, suffering from partrcu_
la.rly disagreeable dust-storÀs that
blorv in from the fine soils of the
delta, and it was once ìe practice to
witÌidraw thc province aàninislra_
tron to Sinkat in the Red Sea hills
lor several months each year. Now,
however, with the modern expansron
or governmetìt activities, this has be_
come impracticable ancl is no longcr
done.

Neither the administration of the
Gash scheme nor the marketing of its
produce Drrngs anywealth to Kassala,
but.it secms likely that the money
received by the lladendowa for therr
'-otlon, in so far as it is not spent in
payrng taxes and in buying more
arurrals, probably swells the trade of
importers, wholesalers, and retailers
of tea, sugar, cloth, and similar corn_
modities in tlìe town. 'I'he 

urbarr
population prof ides a steady ma.rket
for the sheep of the Hadendowa and
Shukr iya ,_and to r  mi lk  p roduced by
Lhe Ljeni 'A mcr ant.l othei Be jc, sorrre
ol u hom spond the wholc yeir within
a short distance of re town. The
people of Aroma, in return, provide
a market for tlìe produce of the gar_
dens beside the Gash opposite Kasiala
town. Another growing function of the
l o u  r  ; c  ' h p  ; m n ^ " r i - ^

others fuom a.rosc rhe Red Sea cneased jn
pelly tradc, cspeLially sell ing tood; it *i" .r"
lìthiopians as traders and as prostitutes ldrcse
latter are îound in all the m:rin torvns of
northern Sudan); there are Italiars who have
come down from Eritrea and make a living as
merchants and fairly skilled craîtsmen, ànd
there are educated Sudanese, mostlv of

r{ s 15 
families now resident il omdurman but coming
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Irc 88 À .tdqid at Kassala. Generaliscd {rorì a
survey by thc author.

ori€iinally from the Northern Province, who are
serving as government ofÈcials. Until recently
there r,r'as a number oI British o{Ì.cials aud army
oilcers, and the houses ancl gardens that they
had built for them represent hcre, as elsewhere
in administrativc centres, l rvelcome break
from the rnonotony oI Sudanese lÌoÌlse desiSn.

Opposite the Gash from Kassala is the large
village of Gharb el Gash, occupied by wcster-
ners who lrork as labourers in the town and in
the Gash delta, and also havc their own cul-
tivations Jalthcr to the west. Both north aDd
south oî this village lie thc irrigated gardcns
(Fig. 87). These are known as ft'c Sauaqi
(phual o{ sa4la, a rvater-wheel, hence an irri-
g.Ìted garden, sincc all the gardens werc orrgln-
ally rvatcrecl in thirt way). The garclens lie on
the silt teuaces of the Gash, and draw their
u'atcr from wells with an avcrage depth oI 5 to
to  I r .  In  . t "5 j  thnrn  r r ,e re  over  4oo \aL  dyr i  oc
cupicd, rvith an a\rerage sizc of I ;fedtlans each.
\ \ i t l r  i t .  r i c l L  . i l t y  s o i l ,  i t s  l , i g h  h , ' d 8 e . .  i t .
peronnial îruit trees, numerous water wheels
Jnd u t l ,p r  " ig r . .  e1  i t t1 t " ,  

"n ,  
t l ' i .  

" , rz  
aq i  c r . r

rccaÌls the lanclscape of Middle Egypt, partic-
ularly rvhen a gÌimpsc is cur.ught of Jebcl Ka-s-
sala in the backgrornd, reminisccnt oî the high
cliffs borderìng thc Nile Valley.

.Saqla cultivation began to bc of importance
shortly aiter thc liirst World War. At first the

govcrnment encouraged its development by
enabling cultivators to obtain freehold tenure
of the land they occupied. Subsecluently, this
policy has been changed to the granting of
tìrirty-five year lcases at very low rents, which
are thus revocarble in case o1 poor husbandry,
but arc otherwisc virtually assured of renewal
rvhen their tcrrn comcs to an end. All that a
man nccds to bccome a tenant is the approval
oî the allocating board, and crrough noncy
(about {S7o) to buy a couplc of bulìs and get a
well dug and a watcr-rvheel constructed. The
basis oî sa4ia cultivation at the present time is
tlÌe growing of grain and vegetables fot' the
tenant's subsistence, and o1 Îmit and vege-
tables as cash-crops, 

'fenancy regulatiols
require that the tenant shaìl grow at lcast r

Jed.dan oî lruit, but in fact this is usually much
excecdcd: bananas are tlìe first ftuits plantecl,
because thcy bring a cash return aîter nine to
twelve months only, and at thc sane time the
tenant, usually aided by a sub tenant who is
trying to set aside enough cash to become a
saqla holder himself, plants his pcrmanent
orchard of mangocs, guavas, ancl citrus frurts.

In a typical holding (Fig. 88) the area ol
fruit rernzuins constant, excePt that as thc years
go by, the tcnant, i{ successful, may gradually
increasc the numbcr of ltis trecs. Elservherc,the
millet alternates from year to year with
Jallow, rvhile vegetables and onions occupy a
space of their own. Millct is grown in the
summer, ancl irrigatecl only as a supPlement to
thc rains, the onions providing a reliablc
sourcc of cash rvhen the1. arc marketed by the
sackful.

The produce of thc irrJgated gardens meets
the local demand in Kassala for frcsh fruit and
vegetablcs, Îor every day tenants ar-e to bc seen
riding into the town on their donkeys, with
large d.òm,-leaî baskcts piled rvith produce sus-
pencled îron poles laid atcross the animals'
backs. Twice a weeh tlÌere is also an important
market held in Gharb el Gash, tvhcn the trains
which connect Kassala rvith Haiya ancl Port
Sudan to the north, and t'ith Gedarcî, Sennar,
and Khartoum by thc southerD line, are clue to
call in the evening. The tos'ns away lrom the
river, espccially Port Sudan l'ith a poPulation
of nearly50,ooo and regular visits by shjps, pro-
vide obvious markets for Kassala produce, but
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north to south and bach Àgain, but move in

small groups ratlìer irregularly accordil8 to
the rains and the reports of grazing. Thc Rash-
àida are reìatively recent immigr:urts from
Arabia, having reachccl Sudan cluring the last
two hunclrecl ycars. They have no definite
tribal teuitory, but rnove ovcr large distances
bctween Kassala and thc Egyptian fronticr.
'.fLey are roteil lor thc quality oÎ tlìcir riding
carnels, ancl it is they tvho principally nanage
tlÌe export oÎ camels to Dg]?t lrorn castern
Sudan, taking a route by the wells along the

western edge of the Rcd Sea hills ancì comiug
to the Nile rear Aswan.

For the Hadendowa the vegetation of the
Gash afiords a defence against drought and
famine, but it is not neccssary to visit the
delta cvery yca-r. Dven il the lìcad o{ the f:rmily
is allotted a ten.Lncy in the cotton areas, it
will su1îce for him to leave the r-holc oi its
rnanagement in thc hands of the agricultural
agent, who receives a share of thc profit îor his
pains in supcrvising its cultivation and harvest-
ing. The other lvatercourscs of the Hadendowa
territory are much smaller than thc Gash;
ncvertheless, they afford uscîul cultivable lands
and valuablc Ìodder for animals to graze and
browse. Along these lvatercourses the clòtn pa.lnl.
grorvs profusely, but thc trade in d(i mlts hàs
norv virtually comc to an end

All atong thc line from Kassala to Haiya,
and especially wherc the Ìarge KÌror 'Arab

flows down from tLe hills, the railway has to
be protectcd by numerous stone-laced earth-
works from tlìe efiects of violent floods; even
so, a period oÎ unusually wet weather often lìas
tlìe efiect o1 putting the railway line out 01
action. The railway administration takes the
vicw that the chcaPest and most sensible way
of finding thc rve:rk points in a line is by wait-
ing for them to bc revealcd by floods, rvherc-
uporì they can be strengthened pieceneal; in
Urc meantime it is not unusual for a train
journey scheduled to takc one day to take, in
fact, four or î.ve il the rainy season.

The problem posed by the $'atercourses
would undoubtedly be very much grc.Lter
ryere it not that in the course oî normal erosion
the headwaters of the streams draining the

Red Sea h i l l '  l rave  cu l  back  to  the  $es t .  The
rvatershed betwcen the Nilc ancl the Rcd Sea
lics some 4o-5o km. to the rvest of the line of
the highest crests oÎ the hills, a fact which
helps to explain the large flow of the Khor
Baraka at 

'Iokar and the low pass, barely
r,ooo rn., by rvhich thc railway rcaches Port
Sudan from the Nilc Valley.

î I ]E  RED SEA HI i - I -S

The Recì Sea hills may conveniently lrc divi-
ded into a soÌrtlìern an.1 a northern sectiol,
meeting approximately at thc latitndc oJ Sinkat.

Tke Southern Red Sea ÍIill's

To the south lies the territory oI thc Haden-
dowa and the Eastern Beni 'Arner, which is
clistinctly more humid than the northern sec-
tion, occupicd by the l3isharin and Amarar.
In the south the summer rains are not hcavy,
Drkowit having a mean rainîall of r2r mm.
(4f in.) in the six months lrom April to Septem-
ber, but the region also cnjoys a slight winter
rainfall rvhen the north wind is blor,ving along
the Red Sea. Cloud and mist ate common on
the higher mountain Pcals, encouraging plant
growth, and at points particularly open to the
mist, such as Erkovvit, the vegetation 1s com-
parable with that of much wettcr areas farther
south in the Eritrean IJighlands.l ' In addition
to a movement do$,'n towards the Red Sea
coas l r l  p la in  in  the  w in te r ,  Lh .  Ben i  Àmer  a l .o
migrate in summer across the border into
Dritrea, and so cnjoy both the winter greenery
of the high valleys exposed to thc winds from
off the Red Sea, and the summer grovth of
vcgetation when tlie rain-bearing winds reach
the Eritrean platcau (Plate XVI). Nonethe-
less, they are not wholly îree ftom the curse oJ
the nomadic liJe in the whole of eastern Sudan,
namely the unreliability o{ the rainJall from
year to ycar, the mean amual rainfall vari-
ability at the southcrn end of the Red Sca hills
lying between 3o7o and 50%. If boLh summer
and winter rains fail, or at least ate much
bclow the avera€ic, many animals are likely
to be lost through unclernourislÌmcnt, and it is
srrch dangers which account for the nomad's
conviction that it is bettcr to keep a large herd
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of beasts, even if some of them are of very poor
quality, than to cull the weaklings and run the
risk that disease, rvild animals, or famine rvill
kill ofi a high proportion of the remainder and
lear' e their olvner destitute. Whether he stays
with the tribe and works as a herdsman, trying
to build up a herd anery for himself, or whether
hc goes a$'a5. and ofiers himself for employ-
ment as a casual labourer, there are few in-
dividuals so rvretched as the member of a
nomadic tribe rvho has no animals of his own.

Sin hat and, Erhouit
The administrative centrc of the Red Sezr

hìlls, Sinkat, occupies an important strategìc
position on thc easiest routc from the Nile near
Berber to the sea. During the Mahdiya it rvas
thc capture oî Sinkat by the forces of Osman
Digna in rE84 that enabled thc Khalila to
cstablish liis grip on eastcrn Sudan, ald during
the period ol British mle in Sudan a garrison
was maintained at Gebcit nearby.l Thcre is a
good water supply at Sinkat, supporting a
town of 5,2oo inhabitants; little watcr is
available {or fruit gardens, but in the summer
millet is sowl in the broad, sandy strcam bed
of the Khor Adit. Erkowit, nearby, was de-
veloped during the Sccond World War as a
summer resort, with the construction of a com-
modious hotel in addition to houscs for the
Governor-Gencral, theprovincialGovernor, and
for other offìcjals. The aìtitucle, barcly r,ooo m.,
is not, hos'evcr, sufÈcicnt to mal<e any rcally
markecl reduction itr temperatures, and the
scenery and amenities ol golf and tennis ceasecl
to attract miurlr visitors oncc travel abroad
became easicr after the war had comc to an
end. Since 1945, therefore, thc hotel has gradu-
ally lallen into disuse, îor foreign officials have
been able to take their holidays elsewhcre,
their fares being paid by the government, while
the mcmbers oî the foreign trading communi-
ties would rather wisit their own countries
every two or three years than make annual
visits to Erkowit. ' fhe future of the station
must depend on whether the Sudanese them
selves apprcciate a hill-station to which they
can t rkc  lh ' i r  f rm i l i cs  re la t i re i )  cheap ly .

The Norlhern Red Sea flills
Immediately north of the raihi'ay ljne lies

the territory of another Beja tribe, the Amarar.
These nomads recognize three principal ele-
ments in their part oJ the couotry, namely, the
western plains or Athai , Itle htlls or Aulib, and
the coastal plarn or (,uineb. The rainfall
throughout the area is low and uncertain, and
there are no good plains l'here sheep or camels
can be fattened. The western Arnarar move
irregularly belween Aulib and llóal, depend
ing on the incidence oi the rain, rvhile the east-
ern group go down to the Cwineb in tl-e wrntet
to leed their camels on thc bitter herbs and
grasses there, returning to the hills rvith the
onset o{ the hot weather. The opportunitics
for cultivation are less than in the Hadendowa
territory farther south, and torrents often
rvash away whatevcr grain has been able to
germinate in the stream bcds. Milk ancl grain
are thc habitual diet of the northcrn Beja, with
some onions and spices bought at the markcts,
A felv o[ the coastal sections oî the Amarar eat
1ìsh instead of meat, but there do not sccm to
be many who combine the knowledge of sailing
and fishing rvith that of tending sheep and
camels.

North of about latitude zr" N. the Amarar
give place fo ftrc Atboi section o{ the llisharin.
The density of the population in their almost
waterless hills is low, though it is r.orth rccord
tng that at the tirne of the fìrst population
census oJ Sudan, the totaì number of Beja,
u'ho are extremely retiring by disposition,
provecl to have been more severcly under-
estimatecì than any other rnajor section oî the
Sudanese people. tJntil recently there was a
rvorking gold-mine at Gebcit, while elsewhere
there are traces of earlier workings Íor gold
and precious stones dating from the Egyptian
dynastics o{ the Middle Kingdom (c. zooo 16oo
B.(i.). On the coast there are sti l l  to be seen
traces of the ancient port oJ Aidhab, which
lay on the route from Thebes to Punt and
must have seen a trade in gold, incense, and
tortoise-she11.2

T H E  R E D  S E A  C O A S T A L  P L A I N

The coastal pÌain between the Red Sea hills
and thc sea is of varying l'idth. Its largest
extcnt is in thc south, where around Tol<ar and
the dclta oJ thc Baraka it strctclìes as much as

I H. c. Jackson, os,7'a, Díe &, rs26. 'gA. !aul ,  'A idhab a Xledieval  RcdSea Port ,  S.N. d" I r ,3ó (1955).



228 T H E  R E P U B L I C  O F  T H E  S U D A N

55 knl. (35 miles) inland. Farther north,
between Port Sudan and the promontory of
Ras Abu Shagara, thcre is a long strip avcrag-
ing z5 km. (r5 miles) wide, but betr.r,'een Ras
Abu Shagara and the Egyptian frontier, whcrc
the line oî the coast turns somewhat to the
rvest, the hills are much nearer to the sea, The
coastal strip consists ol a wide range oî rela-
tively unconsolidated rocks, including lime-
stones, clays, marls, grits, arnd gypsum, and is
or.erlain in most places by coral reeJ of Recent
age on the searvard sidc, and by thick coarse
river terrace deposits near the loothills.r

North of Port Sudan the coastal plain is
extremely dry, with probably 5ll mm. (2 in.)
of rain or less per amrum. Port Sudan and Tokar
in the south havc averages of barely roo and

75 mm. (4 and 3 in.) respectively, ancl the mean
variability at thc îormcr is morc than 5o'/u.
While, therefore, some vegetation does spring
up after rain to support a few camcls aud goats
belonging to the Beja, no reliance can be placed
on this source o{ foddcr. During the winter,
cool north winds give agreeable weather, with
{requent cloudy days and occasional rain, but
in the summer conditions are exceptionally
unpleasant, lor mean daily temperatures as
high as those experienced in Khartoum arc
associated with reìative humidities of 40 50%
art midday. From July to Septembcr, when
ra in -Lear ing  rv ind5: ì re  e lserv l rFre  Lr r  inB inÈ som, .
rn l i " l  f ro rn  thn  l rea t ,  t l rp rc  i s  l i t t  le  o r  r r , ,  ra i r r ,
Lrut the prevailing instability oJ the ait revcals
itsel{ in the form of freqrrent dust-storms,
s'hich often last for three days or more. ln thc
cotton fields of the Tokardelta, a hot castrvind,
known as thc l1aóaóai, rvhich blows in October
before the onset o{ the north rvind, may kill
oI'f thc 1.oung cotton plants whcn thc surjace
is alreacly too dry to replant.2

Therc arc maly diffcrert u'ays of life to be
obsen'ed along the coastal plain. In the south,
arouud Tokar, the dclta of thc Baraka river
provides an opportunity for cotton grorving
very similar to that in the Gash delta. Near to
Port Sudal there a"re cieposits of gypsum and
ljmestone that are quarried for building
materials, and by thc sea a successful salt
factory is prodrrcing salt by the evaporation

1C Cross laDd,  , rsc l l  an l l  l l /d te t  Gar l lns  o l  th .  l i .L I  5 .4 , rg r3 .  e  l . l .  ì lackrnDon,  d rap to  on ' l iassa la  I r roYnrce ' ,
it\ Agti.úItùtc i the 5 ,1a1r,1948. I Ir. W. C. Roberts, ftrror[ ak'l'ohar . . . nìistry oî Irinaù(]e, Cairo, 1923.

of sea-rvater. Along the coast there are native
boats engaged in 1ìshing and various tradcs,
while the biggest and richest centre of popula-
tion is Port Sudan, a torvn of 47,5oo inhabitants,
through which passes aìmost the whole of
Sudan'simport and export trade, valued atfS45
millions and dS66 millions respectively in r95ó.

The 
'I'ohar 

Delta

The Tokar delta (as the delta oî the llaraka
is usually caìled) (Fig. 89) differs lrom that oJ
the Gash in that its slope is much steeper, rvitlr
a drop of r] m. per kilometre at tlìe southem
end, ancl its waters arc oftcn much more
heavily charged with silt, figures of roo parts
silt per r,ooo being common. !-or these reasons
both scouring and deposition are frequent, and
from timc to time the flood changes its course
Jrom one side oî the delta to the other.r IJ thc
Gczira irrigation be likened to the dutiful
Suclan donkey, happy to do what he is told,
ancl the Gash to the camel, controllabÌe but
never truly clomcsticated, the flood of the
Baraka resembles most closeìy the wild gazelle,
which man may by his cunning drivc iuto his
snares but can never Lope to subdue.

Cotton growing at Tokar bcgan with Ahmed
Mumtaz PasLa in about 1867, came to an end
during thc Mahdiya, and was resumed when the
British hacl re-established their m1e in thc
coastal provinces in 1896. At first various
cottons then popular in Egypt were grorvr,
including Afih and Asìli, ancl trials were made
with some American Upland varietics. In rg2o
Sakel lvas introduced, and remainecl the prin-
cipal variety until 193.5, rvhen it was rcplaced
by strains of Sakel, such as Xr53o and Xr73o,
which had been selectcd for thcir immunity to
leaf curl. To protect Tokar town, to increase
the arca floodcd suficiently for cotton growing,
and to prevent tlìe waste of water at the tail
of the delta which irrigatcs useless saline land
or flows directly out to sea, the government has
from timc to time built earthrvorks and banks
rvhich divert rvater into a pirrticular bcd or
keep it away îrom depressions. The construc-
tion of definite channels ancl rcgulators, how-
cver, has never been attempted Jor tlìe physical
teasons mentionecl abovc, ancl becausc thc

arei
carr
floo
Totr
tha
rair

StI(

bc
ten
bar
Rol
mel
bet
wet
the
unc

arei
tha
lar6
ln

gro'
1

con

trit
Yat

pa!
lirs
wh
Oct
una
alÌo
apF
geu
hel1
har
adl
bor
cha
the
fror
kee

'l

pro
rvai

con

forr



are natrve
ous trades,
of poprìla-

rhabitants,
whole of

red at{S45
:ly in 1956.

:he Baraka
om that of
reper, with
e southcrD
ruch morc
loo parts

lse reasons

luent, and
ItS COUTSe

rer.3 lf the
re dutiful
he is told,
,llable but
.rd of the
ild gazelle,
re into his

th Ahmerl
to an cnd
l when the
,le in tire
t varroÌrs
re gro\\'n,
yere made
s. In rgzo
the prin-

; replaced
rd Xr73o,
nunity to
) lnclease
L tilo\vlng,
.t the tail
rline land
rment has
.nd banks
r bed or
construc-
ors, how-
: physical
arse the

aa i to ,  1923.

werc never constructed on the grounds that
the expense would be great arrà the rcsult
uncertau, and so at the present time the water

glowrng cottoll.

. Tlrc cotton-growing season may be said to
begin with the allocation of hnà by a local
comrnittee before the flood. .flìe 

tenants con_
sist o{ a mixture of Arabs from the several
tribes which used to live in re pìarn and culti_
vatc thc delta bcforc the government assumed

r rna l lo t tnd  IanrJ ,  ro  s . r l i s fy  tho-e  u l rosp  or ig ina l
, r l lu (  J l lu  S  l ì Jve  Ot  l ,een  ! r l te rcd ,  und lhen
approvcd seecl js issued to the tcnants, to
gether with an advance of varying amounr, to
ho lp  r , r  i t l r  the  expen-cs  o l  so \a  i ;g ,  \  ce , l ing ,  dn . l
n à t \ c c t r n g .  A f  o n e  l i m c  t l r c r e  w e l o  6 9 . 1 1 q 1 ,
advances, and tlìe tenants werc compelled to
borrou' at exorbitant rates from loial mer_
chants; but now the government has increased
the perccntage of the crop that it takes as tax
Irom zo to 25, and uses the difference to help
keep the tenants out of debt.

The. work oî_weeding and picking the cotton
pronces a usetul source of incomc for pilgrims
waiting to cross over to Jeddah or on thcii way

back, and others in the labour force inclucle
local tribesmen, Eritreals a_ncl Eflriopians,
Somalis, Yemenis, and various inliabitants ol
the Red Sea littoral, Wheu the area sown to

to average as much as one_third of the potcu_
tial crop, but is hard to avojd since in thc very
severe cÌimatic conditions of May and June the
current labour costs will often exceed dre value
of a final picking.

Th is  p ro l , lem o l  h l ,our :upp ly  p roml r ts  sornr .
retlcctjons on the relationship b, t lreen tenents
and_labourers in all the cotton-growing schemes
ln tbe country. In whatever part of re world
cotton ls gro\Mn, the provision of an adequate
l l rbour  îo rce  a t  lhc  p i ,  k ing  scason prcsen i "
( l rmr -u l t r ' . s ,  s tncp  cmploy l  en l  , .an  un ly  las l  lo r
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TABLE XI

Area, flod,uction and, lield af aotton at 
'fohav

about tlrce months at the most, and may welÌ
come at a time $-hen other crops nced har-
vesti[g. In Sudan much of the problem is
solved by the presence of the westerners, îcw of
\ r l rom hr lc  lami ly  respor rs ih i l i l i es .  They  are
content, or at lcast do not refuse, to lir.e in vcry
rough quarters, and expcrience little Lardship
il leaving the Gezira when the cotton-picking
season comes to an end and in moving to the
Gash delta or to Tokar to find Jurther work.
The Ministry of Labour hclps to guide the
movement of workers, and can usually supply
enou6Jh men; it cirn use no comltuÌsion, horv-
ever, and whcn conditions are cxceptionally
clisagrceable labourers may not ptove to be
available at economic prices.

Such conclitions rncrcìy cause a local and
relatively unimportant shortage of labour. A
more serious way in rvhich the supply ol labour
might be rcduced world be if anjr legal lim ta-
tions were imposed on thc freedom oI $-es-
terners to enter, settle ancl work in Sudan. As
:r predominantly Muslim state Sudan would do
nothing to chcck the right oJ \Vest Ajricans to
make the pilgrimage to X{ccca, but there is no
doubt that thc westerners are unpopular îor
various reasons, being gcncrally poor, ignorant,
superstitious, and at times quarrelsome and
inclinecl to drunkenness. It might happen in
the luturc, therefore, that Jor one reason or
another the westerners would 1ìnd Sudan a
less agrccable place to spend a lew ycars in,
or even to settle morc or less pernaneutly.

In thc Gezira the tenants might in such cir-
cuurstances find that they had to picl< the
cotton thcmselves, on pain oî being deprived

Pet Fed.dall,

4 2 7
I . I 3
r ' 34
2 1 9

r ' 8 r
I ' I 7

o 9 3
o 5

of their hoìtlings for bad husbandry, and in due
course the average size of a tenancy would
probably decÌine to that which the tenant
could be surc of managing rvithout outside
help. In the Gash and Tokar c1eltas, however,
there was nevcr any irlca that the local I-Iaden-
dowa tribesmen were to bccome peasant
farmers, 1'hey werc associated q'itlt tlìe cotton-
grolving scheme for political reasons and as
compensation for thc loss oî their graz:ing, but
iî they had to weed and pick thc cotton
unaided they would probably rather ha.r'e
nothing to do with it. In that case both govcrn-
ment rr:vcnucs and the country's receipts of
foreign exchange would sufier.

All thc cotton from the Tokar delta is sold at
ofacial auctions at 'I'okar, and thus the authori-
ties can rcadily extract the governmcnt's sharc.
Areas and yield {or some recent years are
shown in Table XI. The cotton is then conveyed
by lorry to the ginnery, îormerly at Suahin but
nolÀ/ at Port Sudan. There was once a light
railway to take it from Tokar to the small har-
bour at Trinkitat, but this proved rrneconomic
arrd was removed in 1952, Tokar itself is a mcan
little town of single storey buildings and wide
streets, constantly encroached by moving
sancl- and silt-dunes rvhose removal constitutes
a recurrent expense. 'l'hc town's $'ater supply
comes from rveÌls, wÌrich with use become in-
creasingly brackish until thcy havc to be
replaccd. Elsewhere jn the deltir and along the
coast generally, watcr can almost always be
îound by sinking wells to sea level, but such
wells are alwaJrs slightly salinc and are oftcn
undrinka.ble. The Baraka flood appears to have

rg2o 2 r |,rg2 4-z 5 (at eî age)
t925-2o1t929 10
r93o-3r/r934-35
r935-36/r939-4o
rsqo 4tlrg44-45
tg45-4611949 5o
r95o-5r/1954 55

1955  56
195('-57
r957-58
r958-59
rese 60 (Est.)

3 5 0
3 4 8
4 2 3
2 9 2
3 0 4
3 8 4
4 r ' 4
NiÌ

2 0 3
41 5

4 8 o
3 9 4
5 6 8
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Ìittle cffect upon wells in thc delta, for the
rvater cÌearÌy ncver silks in very far, 1'he most
reliable and srveetcst rvatcr is that found in the
Baraka bed, but welÌs here would probably
soon run dry if vigorously exploitecl.

7 he RetÌ. Sea Coast
The coast of Sudan consists of a level pÌain

tcrminating in low corallinc cliffs Írom z to
5 m..high. It is flanked by a fringing coral reef
wnlch rs up to 3oo m. wicle. To thc east of the

Along the coast tlìere are a few brackish

or  thc  d { .su lJ  tc  K  hor  Sh incL  f  l : r  t  i l  u , l c  2 . r  .2  r  '  N . ) ,
that strctch illancl for scveral kilomctres ancl
can give shcìter for ships to lie at anchor.

These conditions haye favoured thc activities
ot the small number of coastal lleja, together
with more nÌtmerous Yemenis and other in-

I  r L  . o .  S u a h i r ì .  T L i s  n , à p  i n d r ,  à r è ,  r t  r  d c f L l l
\  \ .  r r l  .  o f  r t .  s r , , .  u t  S r , ' , ] i i n ,  s . r t r  a ! , . s s  r u
1iÌc sea. ancl only 2 hilonctres oî walls to bc
x ì a n n c d .  l { u l r r  t J , "  R a i Ì $ a y  à r d  r t r .  l , u d r r r t i r ^

s r t è , 1  n ,  a f  t h .  i l - / 1 , . r  $ , r L r r  a r  L h F
entrance ol tlìe harboÌrr. \tîo:!;. Sud,ah Sun)eys

" lowÌrs 928,  Ì9r7 18.

lent itself to numetoÌrs abuscs. Al1 oflìcial pil-
grims arc now tralsportecl by air or by steamer,
and closer supervision is making it no longer
possible îor the dhow owners to maltreat and
trick their passengers as they used to in the past.1

Sualtin
habitants oi the Arabian peninsul.r., rvho orvn Of the many harbours along the Recl Scat l l : ] ]  

" " ' i ' î  
l .uJ rs . . l r ìd  p ly  a lo r rg  r1 , , .  {ods l .  r -oa5r  t f , , ! r  : , r .  i r , . . l  t , y  r t rc .psma cr . r t r ,n r r r , .h

itrej-edrrì tfLclr Jr\ulg 1,1.a r.ariety of means: tre oldest atd nosi important in Sudan is

::.T:.-.1t:\]l:tl l\hir-h, 
tlLey selt, îresh in port Suakin, rvhosc existence is a port :urcl trading

òucLar or dry rnd salt to ser to Arabs and centrc is recorcred as earry as ìhe roth ccnturji
l3cja; otliers collcct trochus shells and bócrre- ,t.D. 'r'he 

islancì on whrch thc to\À,IÌ is bu t,de-mer rvhich are exported, trreir crricf base for connected to thc mainland by a .arrow arti
f i c ia l  r -a r rs_rv r ) .  i -  re6 in i - , .pn1 o ,  a  smal le r
scale of thc islancl oî Mombasa, ancl both have
benefitccl from flrc good defensive sites that
they o1Ìer (Plate XXXV T; Fig. qo). Unfor_
tunate l \  t i re  a l ,p rnxc l l  to  s r r rk in  l ronr  l l r c  :e . r

soverrmen's pilgrim crues, many or thc,"., ;:il;*IlT.:"""i:1'r:T"*:L:":ì:,fT:::f,:Ì
men use,l tu turn to tarrl ìrg fassengers. The Àmaù. Colsequendy, it rvas decided ,oor, .f1".rradr \^as verl- profitaLlc, lor tìre piìgrims the reconquest ni Sodan to clcvelop port
were crarntned togcther, ancl litde or n_o_ pro_ Sudan, 40;ilcs to the north, o. ttr" piirr.ifoi
visjon rvas madc Jor their rvelfare. Unîor- outlet for the countrlr,5 p.oàu.", orrà S.r"i.i.,turatellr the trafEc rvas quite u^controllecl and has stagnatetl., Toaay tlÉ nne t\\,o_ and three_
;jj'i:'í'ì1fl',:lf,ì,lf3i::i 3is,'lìlìtiiiifilÌi:tl'\iii'J1ÍîìiîiÌ3ì?,î.oooor 'Ìen, 'ravehrsbr airacross,,re,ìc.ì sea
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l ic.gr .  Ior t  Sudan. 1 'h is maP, at  t l ìe same
scale as Fìgure 90, clearly slrows thc greatcr
$ i , l , l r  î n ' l  i ^ t r r l r  Ò l  r h c  l î f h o u r  î r  P  r l  S r r d i n
$ t r e r c  d c r r n , ;  l r u m  ì " n d  u r ' e r  h  r i  n e \ e r  b - c n
oî Íìaior lmpoftance. I.rorît Sudan Sullrels'  ' îowns 2630'-1953

storey lìouses oî the Ìatter, built in the stylc

common a"long the Red Sea coast in Jeddah,
Massawa, zr-nc1 X{ocha, arc cleserted and falling
irto clecal', and the torvn only comes to li{e

in thc month whcn p:ilgrims arc Passing on
thcir way to Mecca. The number oÎ pilgrims

clepencls on a varicty of furctors, suclì as the
general lcvel of prospcrity in Suda.n and the
l{uslim countries farther rvest, thc ducs cur'-

rently imposed by the Saudi Arablan govern-

ment, and thc cost of transPort.

Porl Suclatt

The grorvth of Port Sucl:r'n (Fig. 9r) has been
rapicl. At the begimring oÎ the century the

creeks arouud rvhich thc town has grown up

were known only to local fishermen, who
would shelter therc and fìnd watcr, (a ma1or
problem along this coiì"st), irr a number oÎ

shallor,v wells in Khor Mog, to tlìe west oI the
prescnt to$-n. Today the population numbers
Ììearly 5o,ooo, and the rnain quays, 695 m.

long. , cn normJlly irc.ommedx (r- hr e ships
working gencral cargo,r Thc town's main func-
tion is to provide an outlet Jor Sudan's produce
and a gateway through which the manufac-
tured articles needed in increasing quantities
can be imported.

l\{ost of the inhabitants of Port Sudan make
their living from work connected x'ith the
harbour and the sea: these incìudc melclìants,
many of rvhom are Indians, engaged in import-
ing and exporting, and others who act as the
agcnts of I(hartoum finns, there are numerous
government officials employed in the port and
railway organizations; and there js a dock
labour Jorce of Beja, rvho irre now graclually
abandoning a semi-migratory existence and
taking up permanent rcsidence in the town.
Two petroleum compauies have installations
for clischarging tankers, storing their products,
ancl dispatching thcm in bulk or tins through-
out the country. The salt-evaporating works
ha"s a production of 5o,ooo tons per annuD,
more than enoùgh to mect tlÌe necds of Sudan,
so that there is now a small export.

The provisioning oÎ so large a community on
a semi dcsert shore naturally Presents some-
thing oI a problem. Fruit and vegetables come
mainly from Kassala, dlur(t îrom the central
clays, and beef by train lrour the Baclclara
country, rvhilc mutton is supplicd by the local
13eja. Drinking rvatcr q'as at lìrst obtained from
local wells, but these soon ploved inadequate,
and the growth of Port Sudan to its present
sizc has been possible only bccause a muclt
larger and reliable source has been fould in thc
Red Sea hills not far away 2 This is brouglLt
f rnm l ] rc  Khor  Ar l , r r t ,  u l r i "h  t l ra ins  a  mour -
tainous area o[ nearly 5,ooo sq. km. and flou's
through a succession of gorges dowr to the
coastal plain. Thc valleys bctween the hills are
floored to a considcrable dcpth with an un-
sor te i l  ac r 'umul .L l ìon  o i  s rn , l s  and grare l '
rvhich constitute an admirable reselvoir \{herc
water can be storecl and awoid evaporation,
and so by the construction of an underground
clam in one o{ thc gorges it has provecl possible
to hold up a large volume o{ water. This water
is then siphoned out oî thc reservoir and florvs
in two ro ir. pipes by gravity to Port Sudan
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populatìon was less than zo,ooo, rvhile by
1957, the summer flolv had been raised tò
nearly 7,ooo tons per diem. Water is available
to supply ships, Port Sudan being the only
port in the Red Sea apart from Suèz where ii
can regularly be obtained, and there is enough
Ior  essnn l ia l  serv icns  in  the  to \vn-

- Port Sudan difiers noticeably from other
Sudanese towns in that the poùli" buildi.,gr,
shops, and other private houses arc betier
built, and often rise to two and even three
storeys. This is bccause the local coralline
liuestone of which the coastal plain is made up
can easily lle quarried and cut to provide à
durable building stone, rvhile local sirpplies of
gypsum mal(e cxcellent mortar. lfhere iÀ, how_

and lìoors ol imported timl,er qiving a forei6n
l r r  to  Inc  o fdcr  s l ree ts  where  they  s tand.  Un_
convcntional building materials are also to be

per-sists throughout a long antl tirng summer
makr.s i l  désiriìble lor. l ir ing rooms to he open
to  Ine  sca  l r reezcs ,  xDr l  i r r  thc  homes o f  non_
Muslims verandas and roofs are much used
for this purpose. l['he heavy cìew that forms
by nìght makes it rudesirJble to sleep under
the stars, and so small covercd structures are
commonly scen ol thc rools of houses.

. 
'Ihe_Juture 

growth oî port Sudan is clearly
9"p.nd"nt on the level ol loreign rrade of
sudù as a rl lrole. Thp "edrch for oil along the
shores of the Red Sea has hiflrerto bcen success_
ful in the Suez Sinai area only, though somc
prospectlng near fokar persists. \Vhen the
poverty of thc Red Sea hills and thc coastal
pÌan arc considercd, Derhaps the most astonish_
rng thjng is that thcy have been able to provitlc

a suitable site, water supply, and labour force
for a to$'n of Port Sudan,s size at all.

Concl,usion

When eastern Sudan is looked at as a whole,
rt appears that a major contrast may be
drawn between tlle south-west and the l-orth-
r.asl.. Thc former, compri.ing ihe Bulana, the
Gash de l ta ,  and thc  land bc iwecn the  Afbar r
and the Red Sea hills, is better v-atered by
rain and rivers, has bctter communicationi,
and has in the Gezira and in vartous to.lvns
good markets for grain, fruit, and vegetables
and animal products. tt is not diffriult to
imagine a gradual shift from nomadism to

to believe that a larger off-takc of camels could
in the future bring much adcled wealth, nor
that irrigation or other devices could be used

.If .this ana\,sis shouìd appear nnduly pessr_
mrstic, it is worth looking at ír map oi Àfri.o
as a whole. It can then be seen that between the
latitudes of 15" and 22. N. the remainder of

population and the $,ays of life of the inhabi_
tants will continue to be controlled by trad!
tional rather than economic considerations.
A"s l.onq gs they are, the picturesque poverty
of the inhabitants of the Red Sea hìtts rviit
Persrst.
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Tnnrs main tvpes of country go to make up
the provinces of Uppcr Nile, Balrr el Gha.zal,
alcl Dcluatoria, knovn collcctively as southern
Sudan: these are thc broad alluvial plain of
the Upper Nilc basin, wliichreccivcs the drainage
oî highcr lands to the cast, south, and rvest,
the Ironstone Plateau rvhich lies along the
Nile Congo wiìterslìed and is dissected by
strcams flowing to thc north and cast, and the
mountain masses u'hich lic torvards the sou-
thern border and rise several thousands oJ feet
above thc surrouncling couutr-vsicle.

I ' H Y S I C A ] -  C O N D I T I O N S

This chaptcr describes thc lìrst of these
three iypes, the clal'plain wlich lies mainly
to the north and east oJ the othcrs in the form
o1 a largc flat trianglc with its apices at Lakc
Rudolf in south-eastern Equatoria, Renk on
the White Nile, and Aweil in northern Bahr el
Ghazal (F;g. 9z). An anaÌysis of the physical
{eaturcs of this plain will show that v4rile there
are signif.cant variations oI sojl tcxture from
plirce to place , and t'hile thc climirte irt Malakal
is appreciably ditfcrcnt îrom that at l{ongalla,
differences of relief throughout the rvhole
region are exceptiolally small, the country
bcing extremely flat and tÌìe graclient of the
Nile a bare one part in thfuteen thousand.
Ncvertheless, it is rdth these minor difierences
of relicf that rre shall first be concerncd, for
thc consiclerablc rainlall Urat occurs in the
region in summer, combinecl with the Nilc's
habit of overflowing its banks at the sanìe
seasonr causes various dcgrees of flooding. lt
is this whicb detcrmines the typc ol natural
vegetation, the rtility of thc land lor grazing
or cultivation, and indeecl tlte wholc natrue ol
the region as a fìeld lor human occuPatiol.
According to these differences in watcr rógime
the region may be divided into seleral elc-
ments (F-rg. 93).

r. The Nile ancl other pernarent watcr
surfaces such as Lake No or Lake Am
badi.

2. Perma-nent srvaurps along the Nile of
Pap1",nrs and kindred vcgctation, u'ltich remain
floodecl all thc ycar.

3. The flood-plain (NrLer lolcl) rvhich is iu-
undated fron the rivers for a period of four to
six molths every year.

4. 
'Intermedi;rte land', areas wÌrerc llooding

fron.r thc rivcrs is not likeìy, but which becomc
flooded Jor sevcral rrlonths e\/ery )rear bccause
of the impedecl drainage of thc rain rl'hiclt falls
upon them. The intermcdiate land is crossed
by nLrn-rcrous water-coLuses $'hich rematn
lloocled lor much lorgcr periods and rnore
closely resemblc the flood-plains.

J. Distinct\' ìriglicr arcas, eitlier within or
beyond thc floocl-plain, clescrihed in the report
oî the Jonglei Investigatiol 

' l 'eam as'high
land'. Thesc rormallJr escape floocling from the
rivcr and have suf8ciently pcrrneable soils to
drain c1ui1e quickly after rain.

6. f ire -Lìoma Plateau in the south-east near
the Ethiopian bc-rrcler, which is included in this
region mcrely becarse it is srurounclecl 1,r1r lirc
clays on every side.

1-he tcrms 'high land', 'ìutermcdiate land',
and 'flood-plain' do not correspond prccisely
with actuaÌ clillerences oJ zrltitude bctrvcen tlte
sevcrirl categories. This is becausc tle distance
Jrom tbe rivcrs attainecl by overflowin5J waters
is depcnclent not merely on altitude bl1t also
on the effect of vegeta,tion, since thc gro$'tlÌ oi
dense grass cluring thc rains impedes tle slorv
movement of watcr, ancl may have the result
that somc areas uùrich liardly cver floocl and
are known as 'high land' are in Jact lowcr than
others known as'interme('liatc la-nd'. Moreover,
sincc the clay plain has been Lnilt uP by the
deposition of alluvial material, thc rivers tend
to flow in sLiglrt levccs, so tirat er-en tho floocl-
plains may bc higher than 'high land'at thc
samc latitude.

exce
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r. Sorls

The nature and origir ol the clays to be îouncl
in the southern clay region have been discussed
ìn Chapter IV. It may be recallec1 that tlic
clays appeal from tÌrcir strllcture 1o bave been
forncd iu a climate of markecl rvet and dry
scasons, .Ìs is cxpcricnccd by the region 1rl-
day, and that they have thc propcrty oî con-
traction and cracking when dllr, ancl o{ swelling
and becoming irnpermeable \hen wet. \Vhere
thc cxchangcablc bases in the structrlre of the
clay are mainly cornposcd of calcium, the soils
generally possess a good tilth and are îertile,
but llere sodium takes the place of the
calcium, as lnay occur ll'here rivcr-watcr has
Lreen evaporated {rom thc soil, the sojl becomes
excepLionaLly impermeirble and inlcrtilc. \\tith-
in the s'hole region unclcr discussion appreciable
difierences of soil texture occur, and by no
rneans all the soils cal be regarded as clays at
all. To the north of Bor, in particular, there is
a riclge more than 25o knr. long tvhich stands
some 2 m. above the general level o1 the plaiu
ancl has a loamy or even distinctly sandy sur-

îacc, 'I'he ritìge consists in part oJ alnost pure
quartz sand extending to a depth of more thar
2.5 m. (8 ft.) and has been explained ns having
been clerivecì frol-r Pleistocene sands ancl
gravels dcpositcd rvithin the \\ihite Nile basin.
Presumably selective erosion has also playcd
ì t '  par t  i r t  rcmor  ing  f in - r  l r r l i r  I -s  i t r  : t t spen
sion a{ter rainstorms. Dlservhere, especially in
tlie soutlìern part of thc plain, there are exten-
sive areas which consist of predominantly loam
soils, rvitl a sand contcnt that is generalÌy
suff,cient to prevcnt crircking, or at least to
dclay it until the encì of the dr1. scirson.

A quite distinct area lying within tlÌe
Southcrn Clay llain is the l3oma llateau,
situated withir 50 km. (3o miles) of the
Ethiopial plateau, of rvhich it is an outlier. It
r ises to a heìght of somc r,ooo m. (3,3oo it.)
above sea-levcl, and appears to have a dis-
tinctly higher rain{all Uran the plain about it,
With a deep, fertile soil derived from the
basalt, it provides a totally diÎferent environ-
ment îrom either thc clay plains or thc Iron
stone Platcau. Unfortruratcly, access to it is

gi' iihJ

:, : 'BOÌ"4A
, pr-lÍÉîu

IlL(;. 92 
'thc Soulhcr'r Clay f'lturs.
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Ì,rc 93 Tlre Torgtci area- Land classiflcatjon
l t lern The LquatoyiLt l  Nr l .  Pyo|ut  r9 ' l , l fapE r

extremellr cliîÈcult at arll timcs of the year,
since the lancl arouùd it is eitlÌer water-logged
ìn the summer or- t'aterlcss iu the \\,inler.

2. C lirnate

A general account of thc climate of southern
Sudan has been given in Chaptcr III, and
neither the .Jonglei Investigation Team nor
the Southern Development Invcstigation Tean,
working as they did for comparatively short
periods, had time to amplify existing know-
leclgc to any great extent. It has been shown
that an equatorinl doublc maxirnum of rainfall,
with its implication of a sLort dry spell coming
in June and July, may in certain ycars bc
expericnced as far nortlÌ as Malakal. The con-
sequent risk of droughts prcvcnts full use bcing
matlc oI t lre uholc ]engtlr of t lre rainy season.
since crops sown early quite often die from lack
oî moisture. This Sudan continental type of
climate, moreover, has particular disadvantages
in an area of ill-drained soil, since periods of

intense heat and insolation, alternating in the
rainy season with spells oJ sevcre rainfall, pro-
duce in the soil a rapid transition betwecn a
hard, dry condition, cliflìcult to work and
giving little moisture to plant roots, and a
saturatcd statc whcn plants sullcr from rvater-
logging ancl the use oI agricultural machinery
is impossible. 1'he cool spell rvhcn the north
rvind blows in tlìe \l'inier is much less markcd
tlun farther north, rncl nt the latitudc of Juba
is scarcely Jelt at aÌl. Nevertheless, the lorv
liumidities and increased evapor-ation rato
nake this a period of sonle lìardship to the
Nilotes, wÌro habitually rvcar- no cìothes, lor
L o t l r  r n e n  a n d  a n i m a l s  f , r c  ì n  , l . r n . ,  r , ' t  l ' ' : r  '

carried ofi by lxreumonia.

3. V cgetalioil

The distribution of vegetation in the clay
plain (Fig. 94) has been closely studied, and
the Jonglei survey has made it possible to dis-
tilguish vegetation types iù greater detail than
do naps produced for the rvhole country. Apart
from the I3oma plateau and lhe Cyperus

?ray'rlrs swamps bcsidc the Nile, annual and
perernial grasses clominate the whole region,
rvhilst tree growth is prcventcd by the clTects
of cxcessivc r,vater and poo( drajnage in tle
summer, combined with lìerce grass iìrcs in the
winter, throughout much of tlie region. On the
high land not far Jrom thc Nilc, howcvcr, ddrr.
a"nJ JoleiL plms and mìred ,Jia, ia speci"s
with Ralanites ae$fliqc& occur in thc sandier
sites, while wlìerc the soil is heavier,4cacia
species, cspecially sieberi&na, and Balaniles ate
Ìlsual. In mary instances, however, these have
been cut dolvn to make rvay for cultivation, or
to provide luel for thc Nile steaurers in the clays
when tlìey burnt rvood.

'I'he grass species vary accorcling to soil and
water conditions. I'he lìndings of thc Jonglei
team on this topic will bc rclated in sone detail
because oI the marked difierences bctwccn the
various species in their habits of grorvth ancl
nutritive value. On the high land rvhich quickly
drains after rain, most oJ the grasses are
annuals, witlì Srlaria pallidifusca ar\d Pennise-
lurn r&mosum dominant on the clay soils and
D actylocteniwm aegyptium, Cynodon dactylon
a\d Drqgrostis spp. the most common on the
sands.'fhese provide excellent grazing during
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the early rains, and the fact that they later
become woody and unpalatablc is of little con-
sequence since they are quickly grazed dolvn
by cattle hemmed in on the high land when
the rest oJ the country is flooded.

Of the intermediate land investigated by the
Jonglci team, the more northerly part, gener-
ally that lying on tlìe north side of the Sobat,
Whitc Nile axis, coùsists principally oî the
percj;lÍ]]al Setario incressata and other grasses,
r,vith a ferv arezrs oI Acacis BaÌ,anites woodland.'fhese grasses havc the clisadvantage o{ being
floodcd for much of the tiùÌe when they might
give uscfuì fodder, and so after a couple of
months in the early rains they cease to be oî
much value except as bulk Jodder eaten in
conjunction with the green growth of the
flood-plain region, but evcn for this purpose
they often 1ie too far from the sources oî dry-
seasor water to be exploited. Farther south
Hylaruhenia rufa, also a perennial, is dominant.
This suffers îrom most of the same disadvan-
tages as Selaria, but has the important
property tlrat if tÌre clry growtí of Hyparrhenia
is llurnt o1l in the early part oî the dry season,
while the ground still rctains some moisture,
the plant produccs a r.aluable ftush of new
green growth that can bc used by cattle as lotrg
as water remains available.

Along the flood-plains of the principal rivers
and in the becls of the streams that meander
across the plains, riverain grasslands occur
that may be classified according to the length
and depth oî the flooding that they undergo.
In the shallon'er areas the dominant grasses
are Ecltinochloa pyramitlal,is, Oryza barthii, and
O, punctata. These arc inaccessible during
their pedod oI growth, flowering and seedilg
because of tlre Nile flood, and only Eckinochloa
afiords a valuable regrowth l,'hen burnt in thc
dry season. An occasional member of the
associalion is Phragmites comtnwnis, which also
occurs in the deep-floodcd areas and has the
disadvantage of beiog unpalatable at all periods
ol rts gro$ th. In tlre decp-frooded arells Lchino-
chlaa stagnina and Vossia cuspidata are flne
dominant gaasses, rvhich are occasionaìly
found together.'fhe former is palatable to
cattle evcn rvhen fully mature after setting
seed, and is eaten unburnt rvhen the water
reccdes from it; the latteris rather less palatable

Irc 94 l'he Jonglci arca--Vegetation. Thls
a n r ì  ì ì i g .  o 3  I ' r v "  b m n  r o m t , i l F ,  l à  q - l y  $  r ' 1 ,  t l  /
aid nÌ arr prrr,togra]]Lrs
1. Nlixcd deciduous broadlcalcd ú'oodÌand with

tillÌ perenda.l grass.
2.,4cacra-Balanites woocllan.l, *.itlì .Seldri.,

ìn c le s sat a gî'à.ssl^\td.
3. Open palmor rxed l.a.ia {'oorlland savan

4. Opel\ H)L,awhenia r,r/', grassìa.nd, lvitlr
limitcd i\'oodlarcl.

5. Opeù S etari& ìhcrcssdla grassÌarcl, witlÌ some

6 Permanent Paùrlrs siramps
7. Acacia-Balanites forest llrth a.reas oI open

ta"lÌ grass
8 Riverain and inland /,)l,oj, bo.l grassland.
ltroitl The Lquatarial Nile Pfoj..t, Map 7.

n'hcn dry, parlìr^ularly in tirr. swamps rcgion,
though in the Kosti region what is apparentll.
the same plant is lìner and more readily eaten.
îhroughout the whole area ambatch (11er-
ruifiier&, eleihroxllor) occurs occasionally in
clumps, 1t is used îor makingJ light cauoes.

SETTLEMENT AND \ \TAYS OF L I } 'E

The distribution of the population i1ì the
southern clays rcgion is by no means uniform,
and may be divided into a number of principal

m l
m 2

(Z) 4

N 5
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concentrations occupying lavourable sites. The
location of such sites is closely dependent on

hydrological conditions; instead, however, of

a simple tendency for permanent settlements
to be found where drinking water is available
for animals and men during the dry season,
there is an even more marked movement away

from areas of flooding in the summer, with a

coucentration on the few pieces of land that

remain dry during the rains. Thus, there is a
close correlation between the map indicating

either side of the White NiÌe below Lake No
(Plate XXXVII); second, the eastern Nuer
areas beside the Sobat near Nasir; third, the
'island' ol high tand near Waat; fourth, the
ridge running north from Bor almost as {ar as
Fangak; fifth, the ridge within Zeraf Island

which lics close to the Zcra{ channel; sixth, the
high land of rvestern Nuer District which lies

between Bentiu and Adok; seventh, the ridge
on the north side of the Bahr el Ghazal between
Ghabat el Arab (Wang Kai) and Riangnom;
and eighth and last, the intermittent beÌt of
high land stretching îrom the Aweil District of
Balrr c1 Ghazal south-eastwards as far as
Yirol through the swamps at the Îoot of the

Ironstone Plateau. On the southern fringe of
the clay plain there are comparable ridges of

high land flanking the streams which flow
down {rom the Imatong, Dongatona, and

Didinga hill-masses, I'hile in the south-east
the Boma plateau is of course high land accord-
ing to the criteria. employed, though in fact
other conditions are quite difierent.

M E , \ N  s  o F  L I V E L I H o o D

Throughout the region thc sources ol liveli-
hood of the population are cattle rearing,
agriculture, and fishhg. These vary in their
relative importance according to the areas oî
grazing and r-ult ivable land available, but
since among the Luo peoples lchiefly the Nuer,
Dinka, Shilluk, and Anuak) the types of crop
grown, the types of cattle kept, and the pre-

vailing attitudes towards them are fairly con-

sistent, it will be convenient to study the way
of life of all these peoples as a unlty.

r. Cattle Rearing

The cattle kept in the Nile swamps and

southern clays are quite distinct from those
orvned by the Baqqara Arabs. They have long,

rather slender legs, small to medium-sized
hunps and rather long horns, which may

among the Bor and Aliab Dinka herds attain
the extraordinary length of r5o centimetres
(5 ft.), and the zunimals are quite large, mature
beasts attaining weights of over 4oo kilo-
grammes (r,o7z 1b.). At present little commer-
cial use is made ol the Nilotic cattle, and their

special feeding the cows produce very little

milk.
Compared with other types of cattle in

Sudan, the herds of the Nilotes show marked

ability to tolerate biting flies, ticks, and other

insecis; nevertheless, they certainly show

cattle by.res to keep insects away, and pick ofi

the ticlis which get on to the beasts' bodies
Jrom the tall gass. The tow milk yields are

in part related to these trying conditions, and

in part to the fact that the Nilotes do not take

steps to cull poor cows.l
In îact, the animal husbandry practised by

the Nilotes is simple and unscientif.c. The

better-looking bulls îrom good milking cows

are kept for stud, and others are castrated, but

breeding is permitted from all cou's. Some

natural control oÎ herd numbers arises from the

fact that the weaker calves o{ten Îail to survlve
the hardships oÎ inadequate grazing in the late

summer, follor,r,'ed by cold winds and pneu-

1 D. J. Lewis, .The Îoba,ad.ae oÎ t|\e Ang|o.Dgyptian Sudan,, 'lrll,lin ol Esranological Rcseafch' 44 |f953J.
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monia in December and January. For the rest
the inhabitants havc bcen happy to maintain
their herds at the greatest size possible. This
they do not only because a large herd is loved
for its orvn sake, Jor its value in bridal trans-
actions, and for the products it yields, but also
because until recently hercls in the region have
been liable to decimation by such diseases as
rinderpest, trypanosomiasis, and bovine pleuro-
pneumonia. Today the veterinary services
have greatly reduced the losses due to these
causes, and there is a strong case for ascertain-
ing the safe carrying capacity oî the tribal
grazing-grounds and for limiting herds if that
should prove necessary. Where ltLnd is com-
munal property, however, and cattle are
owned privately, no individua-l will willingly
reduce his own herd, nor is it easy to see how
an equitable and acceptable system oî limita-
tion could be devised.

The Nilotes attach a quite exceptional im-
portance to their cattle, as may be illustrated
by quoting îrom the rcmarks oî a social an-
thropologist rvho 'worked among the Nuer, and
there seems good reason to believe that what
he says of the Nuer is to some extent true oJ the
Shilluk and Dinka also. 'At hea-rt', writes Evans
Pritchard,'they are herdsmen, and the only
labour in which they delight is care of cattle.
. . . Cattle are their dearest possessions, and
they gladly risk their lives to deJend their
herds or to pillage those oî their neighbours.
Most of their social activities concern cattle,
and cherchez la uache is the best advice that can
be given to those who desir-e to understand
Nuer behaviour.'1 This intense interest in their
herds is of more than academic anthropological
interest because of the Jonglei proposals which
have been under discussion for a number of
years for modilying the régime of the Nile as
it flows through the Nile swamps. Any develop-
ments severely interîering with the Nilotic way
of life and with the people's dependence on
thc i r  car l le  rvou ld  c le r . r l y  have very  ser ìous
efiects upon the morale, and indeed even upon
the continued existence of the Nilotes as a
distinct element of the population of Sudan.
The problems involved are amont those that

have been studied by the Jonglei Investigation
Team, rvhose recommendations are discussed
below, artd rvhose report has prowicled thc
greater part of the material for the writing o{
this chapter.2

The problem of ensuring that their cattle
have at all times suf,Ècient grazing and watcr
is for the Nilotes a surprisingly difficult one,
when it is recalled that the region they inhabit
consists oî natural grassland intersected by
nLlmerous watercourses. The difficulty lies in
the fact that most of the grasses which grow
on the clays are palatable during the wet
season only, at which time large areas are
liablc to flooding, rvhile during the winter hall
of the year virtually no natural growth takes
place in the greater part of the region. More-
over, apart lrom the Nile and Sobat, there is
only a handful of perennial streams in the
region, while the impermeable nature o{ the
clay makes the diggiag of wel1s oî little use.

The solution lies in the custom of migrating
annually between the banks of the rivers and
the areas oî high ground. On the latter lie the
permanent villages, surrorrnded by the land
that is required for cultivation during the rains
and for wet-season grazing. These are occupied
from May to October or later, and when the
rest oî the countryside is flooded (Plate XIX).
they constituteregions of refirge for both animals
and men. The grazing available upon them
is, however, limited, and when the flooding has
been exceptionally high the animals suf{er
severely îrom undernourishment. As the floods
recede the ar.rima.ls move on to the intermedi-
ate land, where they find that certain of the
grasses provide some not particularly palatable
grazing, while whete Hyparrltenia ru.fa occrrs
it can be burnt off to produce a valuable green
re-growth, This kind oî grazing is of value
only as long as water c.ur be provided frorlr
pools and À/rozs, and then when these gradually
dry up, both men and stock must movc to the
nèrmrnén i  r rvérc

Along the rivers the flood-plains provide
further grazing, which at the present levels of
animal population is quite sufficient to last
until the early rains, when rvith the new

1 D. E. Evans-Pritchard, Tlú Nú.r, rg4o, p. r6.
: Sudan Governmeùt, ?he Equatotial Nile Projr.r, R€port of Jonglei Investigatioù Team, Xhartoum, r954, and Nalíldl

Resovús anà D.".lo,merrt Potential in the Soùthcrn PÌabikces oJ the Srdaa, Report of tlie Soùthen Development Investi-
gaiton Tcam, Klìartotlln, r95.1.
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growtlÌ of grass conditiors {or animals are at
their most lavourablc. The zrrcas o{ wet and
dry season grazing are quite separate for the
various scctions of the main tribes, though
between Dinka and Nuer in particular there is
a tradition of raiding ancl contimrous rvarfare.
During the last liundred years therc has been
an appreciable displaccment oJ the former, r,vho
arc reputed to be the more cunning, by the
latter, rvho are the tnore warlike, away îrom
the Nile and its swamps towards the east,
north, and south-1\'cst. The normal seasolal
migrations (Fig.95) are short, about r5o km.
(roo milcs) or less in the centre of the region,
and much less amorÌg the Shilluk and nortber.n
Dinka along the \\Ìhite Nile. Nlovement is
torvards and arvay from water, rathcr thau
nolth and soutlì with the sun, as generally
occurs larther north in Sudan.

The valuc of their cattle to the Nilotes
dillers little îron.r tribe to tribc, except that the
A.uLral< carc little for them and eat thenì
readily. Nlilk is tire principal product, the yield
pcr cow in lactation being rarely more than
tlrree to four pints per day, and the cows being

milkcd twice per day. Since the calves are not
forcibly rveancd a lactation may last for two
years. Milk is occasionally drunk fresh, but is
more usually soured with bull's urine to make a
curd which keeps well. Anima.ls are not killed
regularly îor beef, but therc are enough fes-
tivals in the year that require the slaughter of
a bull to make meat a fairlJ' signilìcant item of
diet. Bloodletting from bulls is not unknolyn
among the Dinka and Nuer, but it is practised
in ycars of îamine only. From the animals
slaughtered every ycar it is estimated that
8o-9oo/o oî the hides are cured and sold, either
for export or for use withjn Sndan. ln 1956 the
total weight of hides consigaed from stations
south of l{osti r,vas 827 tons.

z. Agticu,lture

Agriculturc is rnuch less important in the
southern clay plains tlnn alimal husbandry.'fhe 

Nilotes have little interest in the hard
physical labour involved in clearing and culti-
vating the soil, but this can hardly be held
against them since the natural conditions of
their land arc ill-suited to crop production,

WEÎ SEASON EXTENT
OF TSE TSE FLY

AREAS OF WET SEASON
SETTLEMENÎS

-_+' MOVEMENT TO ORy SEASON SETTLEMENTS
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rvith pests, diseases, clrouglrts, and floocls all
taking their toÌl of grorving crops in the field.
In many areas, moreo\.er, the scarcity of
suitable agricultural land makes it impossible
to hope to grow an appreciable surplus îor sale,
and it frequently happens that fields which
should be fallowed are in îact cropped îor rvant
of better land.

'I'he principal areas of cultivation are the
ridges of high land wliich are îree from flooding,
lrut certain oî the tribes also plant crops on the
higher part oJ the intermediate land, thus
providing a mc.rsrúe oî insurance against
exceptionally dry conditions. Downstream
lrom Malakal ald in the south-ryest therc is
also some cultivation o{ the flood-plain areas.
As the flood recedes these are cultivated like
seluÈa latds oî northern Sudan, though their
soils are markedly heavier. Land is prepared for
normal cultivation by cutting and burning
grasses and bushes or trees during the dry
season. \\rith the onset of the rains weeds
spring rrp and are hoed by hand, this being the
only physical disturbancc of the soil, since
ploughing with animals is quite unknown. The
Shilluk havc a practicc of cutting wild grasscs,
layiug them on the sandy-clay cultivations
near their horncstcacls and burning them, thus
reproducing the effects oî hatlq ooltlation.
Areas of true h&rxq rlso occrrr on either side of
tlie White Nile belorv Malakal, where flooding
is much less tlìan farther soutlì.

Xlillet is thc staplc crop of the area, therc
being numerous varieties rvith difierent grow-
ing pcriods and water requircments. These
varieties are ofteD planted together at a high
seed rate, it being hoped that the variety best
suited to the conditions oî the year will make
good growth even if others die. Early sorving,
especially in the south of the region, begins in
April or May, with the harvest in September;
a second sowing is then oîten made oî a slow-
maturing variety which ripens in December or
January. In the centra.l part oî the region the
supply of grain barely sufÈces for subsistence
even in good ycars, and when conditions have
been bad irnports from central Sudau are
necessary, paid for b1. the saÌc of cattle. The
high humidities prevaiìing throughout the
year prevent tlìe storage of grain surpluses for
more than one season. Grain surpluses are

C I A Y  P I A I N S  2 4 7

norrnally proclucecl in the western Dinka areas
of the Bahr cl Ghazal province and probably
could be around Yirol if the farming there
ì\,'ere more ef&cient, thc proportion of well-
clrained land being greater along the border
between the clay plain and the Ironstone
Plateau regions than it is elsewhere.

Despitc thc cxtremc attachrnent to their
cattle shown by the Nilotes, investigation has
showl that the grcater part of their djet comes
from their agriculture ancl the grain crops they
grow. Graiu stocks fall at the end of the dry
season ancl during the rains therc is a hungry
periocì. until the new crops are harvested (Fig.

e6).
Other {ood crops include nraize, eaten early

bcfore the main dhura crop ripens at a season
of distinct food shortage, ground-nuts aud
sesa-me, which do best on the sandiest soils;
'various beans, pumpkins, and marrolvs, and
some tobacco, are grown near the houses in the
summer, and thc Lnt of thcsc is also occasion-
alÌy treated as a lvinter crop on the flood-plain
land, in which casc it needs some hald rvater-
ing. Americiur cotton was grown beîorc the
recent war as a cash-crop, but thc natives had
little interest jn it and treated it carclessly.
However, thc administration fclt that this rvas
the best \'vay to enable the areir to Drake some
small cortributio:r to the costs of government,
and the local l)istrict Commissioners and
Inspectors of AgricuÌture expended a great
deal oi efiort persuading the people to grow it.
At the time tlre relative ptof,tabllity oî dhura
and cotton macle this a policy of doubtftrl
wìsdom, and the peopÌe never really took to
the latter. Sincc the war thcse cfiorts have been
droppecl, ancl the region is beginning to be
rcached by the sprcad of irrigated commercial
cotton-growing aiong the \Yhite Nile îrom
Kosti.

Various pests attack crops in the region. The
dcsert locust is unknorvn, but the more vora-
cions nrigratory loctst, (Locusta migratotia
mi gr ator ioi tl es) ts occasionally reported. Damage
to crops is caused by various birds, but for-
tunately the gravest bird pest of central
Sudan, the Sudan dioch (Quelea quelea aethio-

fica) d.oes not penetrate much south oî Renk.
Concentrated cultivation and settlement is
rarely touched by game aninals, but where
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isolated patches are leît unguarded occasional
damage is done by bushbuck and waterbuck.
Elephants, (especially the gaeat Bor herd)
and bufialoes do more serious destruction, but
their range is restricted, and where they
menace important interests guards of the Garne
Wdrdens' organization are employed to drive
them back into uninhabited areas. The most
widespread animal pest, especially in the
south-west, is the baboon, rvhich will filch
millet heads and other agricultural produce.
Particularly severe losses are caused to the
clhura crop by the parasitic witchweed, Slriga
spp., whose growth is encouraged by the neces-
sity oî cultivating the same ground year after
year, and can reduce yields to almost nothing.l

Certain local differences of agricultural prac-
tice have already been mentioned. These
depend in part on difierences of climate, in that
the rainy season in the extreme north is shorter
than in the south, and the cool weather of
winter is more marked, but they are chiefly
related to differences in soil and water con-
ditions. In the Melut Dinka area beside the
White Nile there is extensive land not liable to
flooding, stretching across into the southern
Fung. H&rlq grasses grow naturally, and the
availability of dry-season water supply is the
principaÌ control of agricuìtural expansion.
Several successful haftrs have been excavated
by the Soil Conservation Department, which
have made possible a grcat expansion of the
cropped area. In the densely inhabited Aweil
District oî the Bahr el Ghazal the flood-plain
of the River Lol is very limited in extent. There
is a number of permanent streams in the area,
and consequently the supply of driaking water
at harvest-time presents few dificulties, and
the Dinka are able to cultivate extensive areas.
In the dry season cattle are moved north to
the Bahr el Arab or else south into the fringes
of the Ironstone Plateau.2 Around Yirol and
farther south where the lJari-Mandari tribes
occupy the fringe of the clay zol:re, agriculture
can be much more diverse, for appropriate
crops are grown in difierent parts of the soil
catena, and there are wild products, such as
honey a.nd lulu (the shea butter nut, produce of

Butyrosfentuuw niloticwm), which can be col-
lected from the forest.

The Boma plateau, which lies towards the
eastern edge of the clay plain, is an area of
exceptional fertility. The plateau has an area
oî about z5o sq. km. (roo sq. miles), lying at
an altitude of some r,ooo m. 'Ihe mean annual
rainfall is thought to be about r,3oo mm.
(52 in.), with only three months oî drought in
the year, From the basalt roclc a red-brown
loam soil has been produced by normal
weathering, supporting on the steeper slopes
and beside the streams a dense tree growth that
elsewhere has been cleared for cultivation. The
Kachepu and Murle tribesmen, who are thought
to have physical af8nities with the Azande, are
good farmers, and grow a wide ra:rge of
annual and perennial crops. The former
inclrde dhwra, maize, ground-nuts, beans,
sweet potatoes, and colocasia (taro), and also
many vegetables, including onions, tomatoes,
spinach, carrots, lettucc, and bqmia, \Ìhtlst
among fruits oranges, mangoes, cashews,
bananas, and grape-fruit all do well. Cofiee and
sugar-cane flourish, and in general the size and
quality of crops are markedly better than
those of the wetter parts of the ironstone
plateau, where the soils are derived from the
Basement Complex. Neither cattle nor sheep
and goats arc kept, but domestic îowls are
large and of good quality.3

3. Fishing

Conditions throughouI the region are very
favourable to fishing. The high temperatures
that persist throughout the year encourage
the rapid growth of fish, while the numerous
shallow khors, lagoons, and lakes make it easy
to catch the fish with primitive methods. As a
result, fishing is not a specia-lized craft but
is widely practised by men, women, and
children (Plate XXXVIII).

The most common means of fishing are by
spear or harpoon; these are thrust at random
into shallow waters or Pa.PyTus swamps al
regular intervals, and in favourable conditions,
as when a section of a hhar has been cut ofi
from the Nile and is clrying up, many hits are
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made, Traps are also y,idely used, thcse bcing
set at the mouths of watercourses or wherè
they narrow, to catch 1ìsh trying to make their
way to the Nile. A kind ol basket trap is also
used in the hand for haphazard scooping. Nets
are a fairly recent innovation; gil nèts are set
up at the mouths of thc small streams, and

eaten, the best being the Nile perch (Zales
niloticus), which may rveigh 3oo lb. or more,
and there are othet useful kinds such as
(' i l l torintrs lalu., Tilabia spp., cr.rtain ol rhn
Bagridoe and the Clatiitlài 3ìd prctuptcrus
aethioficus, the mud or ì<ing-iìsh, r,l.hich in
times of famine can be taken from ÀÀor beds
where it spends the dry season.

The only regular markets for fresh fish are

Kosti and Lake No. There is also some pro-
duction oî sun-dried salted fish, which is sold
in_ Sudan or else exported to the Belgian Congo,
where there has been a rapid growth of demand.
Not many of the Niloteslaké part in this com-
mercial fishing, yet of the various forms of
er-onomic development ofen ro thc inhabilants
oI rhe region, f ishing undoubtedly otÍers the
best prospects, for by the proper control of
waterlevels, the regular drainagc of hitherto
isolated lakes, and the improvement of trans-

Seasonal, Mauetnents &11t1 'fyies 
oJ Settlewenl

The practice oJ seasonal migration between
the high land and the flooctllàins has already
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walls being made of daub and rvattlc, and the

much as they can. lly night the cattle are
brorght into tlìe byres, thc door is tightly shut,
and dung fires are lit to pr.oduce copious smoke
ro keep uH insects. \ 'oung Loys sleep in Lhe
bJr ,s  w i lh  the  ca t r le  o l  ra ised  p la l fo rms,  and
replenish the fires as they burn down.

Thc settlements by the rivers on the flood.-
plain arc knor,r l r. .at l lc-camfìs. Yourrg mcn
in  chargr .o f  the  ca l t j ,  move to ih .  l lood- "p la in"
as soon as the rvater reccdes, and build simple
grass screens to gi\.e them some shelter from
the north wind at nigtrt. They are later joined
by the rest of their families when the harvest

of the population is able to spend the whole
year in the perrnanent villages and daily con-
tact is possible between the two groups
(Fie. ss).
. 

'Ihe 
extent of the high land in any one year

is dependent on both the volume of dre Éahr
el Jebel flood and the severity of the local
rainfall. When one or both aie appreciably
abo\re the mean, there is a serious dunger of
flooding extendir.rg to the cultivations and
vìllages. \{rhen in r9r8 the flood was excep-
tionally high there were serious losses of cattle
throughout the region, since even when
animals are not actually drolvncd they may be
reduced to starvation from lack oî grazing, and
widespread hardship was experienced. In
proposals for controlling the Nile waters,
therefore, it is clear that the prevention of

243
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flooding in the Upper Nile basin uurst be an
important consideration as long as the present
rvay of life persists. Nor should it be rcadily
assumed th:rt it r'vill be a simple task to convert
the inhabitants of the region to any other type
of existencc, the Nucr ir particular arc reputcd
to be so attached to their existing life and
territory, rvith all its hardships of climate,
insects, diseases, povelty, and insecurity that
thcy arc rrnwilling to bclicvc that lifc anywhcrc
else in the world might be pre{erable.

Hitherto, there has bcen little to shift them
frorr this opinion. 'I'he on15' town in the region
is Malakal, r-ith a population of g,7oo, l4rich
is the prolincial headquarters and occupies a
restricted site free from flooding on the east
bank of the Main Nilc. 

'fhc town's situation is
u'cll chosen iot dìrecting tlìose govcrnment
services which makc usc of the rivcrs for
assrrrecl communications, and there is a clry
season road rvhich links Xfalakal with lìenk
and so with the Gezira and central Sudan.
'fherc 

are a îcw wcllìuilt public ollccs and
offrcials'houses in the town, and some Levan-
tine merchants offer a tolerablc ralgc of im-
ported goods. Urban liIe, hou'ever, makes little
appcal to the Nilotes, espccially siucc thosc
local inhabitants l'ho have taken employ
mcnt in Malakal have to abandon tlìc plcasant
easy-going life, rvith their- cattle e\/er near
at hand, to rvhich their crLÌtrrrc is closely
adjusted.

The diseases to rvhich the Nilotes are liabÌe
are many: rnalaria oJ thc malignant tertian
type is hyper endemic, causing a high infant
mortality but doing littlc harm to adults pro-
vided they survive the attacks of childhood;
yarvs is endemic, grrinea-rvorm infcctions are
fairly common in the south and hook worm is
fairly frequent among the Shilluk. Tropical
ulcers are \/ery common, for the generally lorv
standard of nutrition makcs minor scratches
and abrasions of the legs, rvhich are almost
unavoidablc, dcvclop into persistent and debil-
itating sores. Eye inîections, particularly granu-
lar blepharitis, arc verl' prcvalcnt, probably
bcing aggravated by the intense irritation
caused by thc smokc of dung lìrcs to which the
pcople sul)mit themselves at niglit in the rains
to escape thc attacks oI insects.

C otnmun ications dnd I'r a.le

The inhabitants of tÌre Upper Nrle basin
h:rve been little affected by rvorld trade or
modern advances in tecÌìnologlr, each family
arnd tribc being ncarly self-suflìcient, meeting
its own needs for food and shelter lvithout out-
sidc assistance. Their cconomic isolation is to
a large extent the result oJ the difficulties of
communication in thc rcgion, for the only
route usable all the year is the Bahr el Jebel
and White NiÌe, and even this rvas liablc, until
the beginning oî the present centÌrry, to
become blockecl by masses of floating vegeta-
tion (sidd), l'hrch totally obstmcted naviga-
tionr (Plate V). The build-up oÍ such obstruc-
tions is norv prcveotcd by rcgular supcrvision,
l)ut 11a1-igation along the meanclerírg course of
thc river is stili very slor', thc journcy from
Kosti to Juba, r,roo km. (7oo miles) as the
crow fljes but r,5oo (more than 9oo mrlcs) by
river, bcing scheduled to take twelve days.

I-orry transport in thc rcgion is of incrcasing
importance, and graded clay roads norv con-
ncct tlìe principal aclministrativc centres,
follorving as far as possible the ridges of high
land wÌrere the permanent villages stand,
Lorries can, horvever, be used only cluring the
dry season, rùen the population is dou'n on the
floocl-plains. Howevcr, in the absence oî sub-
stantial surpÌuses oI local produce there is littÌe
mot ivo  lo r  l . r ry  own. r .  to  mrk .  m"n j  iour -
neys, except bet$'een Malakal and Kosti, rvhere
the Paloich Dinka havc appreciable quantities
of surplns hariq-gtowrt clhura to sell, and the
inhabitants never move far from the road.
Dur-ing the rains movement has to be on foot,
and administrative offìcials' reports teÌl of many
treks carried out involr'ing prolonged marches
through water rising to Naist levcl or even
higher. The Nilotes do not follow the Baqqara
practice of usingtheir cattle as beasts of burdel.

I)espitc such diffrculties, their instinct lor
trade has brought numbers of northern
Sudanesc merchants to settle in the region, at
the administrative centres, Nile stcamer land-
ing-stages, and elserrhere. They buy local
produce of grain, hides, ard cattle to ship away
to thc north, and sell in exchange cloth, salt,
metal implen'ìents, and spear-heads, and in
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years of shortage, grain. In fact, it often hap-
pens that the local people sell some of their
grain at harvest-time, use too much ol what
they have retained in making beer, and find
before the next harvest comes due that they
must buy their grain back at much enhanccd
prices to keep themselves a1ive. 'fhey are then
reduced to selling cattle, but the prices they
rcceive are not such as to encourage the
cìevelopment oî the trade. The keepers of the
small bush stores are in most instances mem-
bers oJ southern tribes, acting as the agents of
weaÌthier merchants in the district and pro-
vincial headquarters. While there is little
latural sympathy or community oJ interest
betwecn the Arab merchants and the local
Nilotes, this trade has been one of the means oj
spreading thc Arabic language in the south, and
tììe practice among some ol the northern mer-
chants of taking a local wife must also hawe
helped to forge bonds of mutual interest.l

The two acroplane landing-grounds that
serve the region, at Malakal and Juba, are now
of primarily locaÌ significance only, aÌthough
rvhen the range of commercial aircraft was
much less than it is today they were occasron-
ally used by planes on international flights,
especially since flying-boats could land on the
Nile nearby. The scheduled air services of
Sudan Airways are well patronized, since they
have greatly reduced the time taken to get to
and from the region. Nevertheless, both air
and steamer services are to be regarded as sub-
sidized aspects of governrnental activity, since
the steamers run at a loss, and the air services,
even when apparently profitable, are mainly
engaged in carrying of&cial passengers and so
in transferrirlg public funds from one purse to
another. If it were not lor the presence of the
tathet more profitable area of Sudan lying to
the south, moreover, it is doubtlul whetÌrer
the needs of the clay country could justify a
regular transport service at all,2

When the lvaters rise in the Sobat Baro and
Bahr cl Ghazal ri\ cr systems, steamer services
used to be run to Gambela and \\rau. The
former, though lying at tlìe foot of the Ethio-

pian plateau no krn. (75 miles) beyond the
Sudan border, was from r9o2 to 1957 occupied
by the Sudan Government as a customs and
policc-post. The Gambcla steamer scn ice runs
when the water-level is high enough and when a
cargo, usually Cofea arabica, awaits transport.
\\hen Wau cannot be reaclled, the steamer
service runs as far as Meshra' er Rck, which is
linked by road and telegraph to the province
capital. The two ports dcal u'ith approximately
equal quantities of goods, southbound traf&c
totalling about 6,5oo tons and northbound
r,7oo tons. This trade is essentially destined for
Wau and the Ironstone Plateau, since trafÈc to
stations along the route makes up less than roo/o
of thc whole.

7-he Inpact oJ Gouernmenl on lhc Ni/,otcs

Until recently the independent spirit of the
Nilotes has shown itseÌf not merely in their
reluctance to take part in trade, thcir disin-
clination to wear clothes, and their preîerence
for their traditional lqay oî liîe, but also in a
marked indifierence to the government's repre-
sentatives, who until they could establish their
personalities would find that they had extremely
little influence in their districts. The pcople
would continue to acknowledge in their hearts
no authority save that of their own leaders,
whether the lìereditary Reth of the Shilluk,
the Spear-chiefs of the Dinka Clans, or the
group of elders in the Nuer community.

Today, with the coming oî independence,
one set ol strangers has been replaced by
another in positions of authoritl', and elections
and the national census have made the Nilotes
conscious of their numbers and oî the political
power put into their hands. The few educated
Nilotes are beginning to show a desire for pro-
gress, education, and economic development.
They are strongly supported by the Sudan
Government, rvhich is reluctant to allow a large
part of the country to be a permanent drain oÌr
the resources of the rest, and is resolved to
remove any influences that would make the
Nilotes think themselves foreign to the nor-
thern Sudanese.

1Fora lrìrther conìrreut où tbis theÌnc sec I(. J. Iùo1hi, 'Denographic Sun'ey oî Sudan',niThe rofuhltían al S rku1,
Report oI the 6tlÌ Anmral Cc,rlcrcnce of the PhilosoplÌical Socjety oI Sudan, I<lÉrtoum, r958.

! In r95l the Generxl l1.rrr8"r ot StrdarL Railrvays estiùated the lotal afnuaÌ loss on the southe steauer services at
{El5o,ooo, jnclùdins interest, deprecialrc,n, etc. ìror the air seNices the regùlar adùidstràtive praclice of sen.ling às
'6ll'ùp' passengers oficials and othcrs not otlieN'ise entrtÌccl to fly makes jrìlcrprctatior of tfc accounts difilcnll, siDce
such passeDgeÌs are paid for ir fÌ 1,
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Yet stronger far than any policy leading
torvards intcgration that the government could
pursue are tlìe prospects inherent in the pro-
posed Jonglci Cut. If in the interest of the
populations living farther downstream it is
resolved to carry orÌt a project involr'iug the
elimination oI the present extensive wàter
losses in the Upper Nile basin (see Chapter
VIII), the current way of ìife and economy of
the Nilotes will be complctely undermined.l
Such considerations have led to various studies
and investigations in the region in the past
decade, and to the publication oî two important
reports. The former, published in 1954 by the
Sudan Government, was entitled 'A Preliminary
Report by the Southern Development Investi-
gation Tean of the Natural Resources and
Developnent Potential in the Southern Pro-
vinces of the Sudarl' and dealt, as its title
shows, rvith all the three southern provinces.
The latter is known as the 'Report of thc Jonglei
Inr.estigation 'l'eam on The Equatorial Nile
Project and its elÌects in thc Anglo-Egyptian
Sudan', and it came out the silme year.

'flte Southent De'uelo/tnellt I uestig&tion Teq,tn

Tbe circumstances leading to the setting up
of thc 'Southcrn Development Investigation
Team' and the general conclusions that it
arrivcd at arc discussed below in Chapter XVI.
This has seemed appropriate because the
greatcr part of its recommendations is related
to the lvetter parts of the Ironstone Plateau
rathcr thau to the Southern Clays.

In the region now under discussion most of
the theoretical potentialities of development
are recognized to be very difficult to reaìize.
Agr icu l tu ra l l y ,  lhe  bes l  p rosper - t  i s  sugar -ccne
gror,ving, which experiment has shown to be
possible near Mongalla.2 In tcrms of soil and
water conditions, rice could clearly be grorvn
over rvide areas, but there are major problems
of human attitudes to be overcome before pro-
gress can be made in this line. Similarly, of the
limitations on improved animal prodrrction
none is more significant thall the reluctance oî
the Nilotes to part lvith thcir beasts or to be
content to maintain smirll herds oî the optimum

size in relation to the available grazing
resources. The dcvelopmcnt of fish-ponds and
commerciaL fisheries is now recognized to hold
out very great prospects in tropical areas,
providing that markets can be found. In the
Upper Nile basin conditions are ideal {or fish
production, and in the Ironstone Plateau there
is a defìnite shortage of anìmal protein, so it
may be that fnrther investigation and invest-
ment would bc warranted. Various possible
uses oî lalyrws were considered, ard Jurther
hvestigation into the conversior, o{ lditrus
into power aìcohol u'as recommended.

The Jonglei I ntestigation Team

The work of the Jonglei team was mote pro-
longed and more intensive than that of the
Southern Development Invcstigation Team,
since it was concerned not rvith generalities but
with inquiring into thc prccise eficcts to be
expected from the construction o{ the Jonglei
Canal. The economy of the Nilotes is, as rve
I rave  secr r ,  rn in r r te ly  re la Ied  to  the  cx ì . t ing
régime of the B:rhr el Jebcl and the other
rivers oî the region. A particular- Jeature is
that though the natural grasses of the region
are mostÌy valueless as fodder when dr)', the
inhab j tan ts  a re  ab le  to  kcnp la rge  herds  o f
cattle because they can find fresh grazing for
them in the dry season in areas liable to pro-
longed fìooding. The essence of thc Jonglei
Canal proposaJs is that they ate intended to
elimina-te this flooding and conscquent loss of
Nile water. IJ no remedial steps were taken,
thereJore, the effect of the Jonglei Canal would
be to destroy the livclihood of many of the Nil-
otes and completely alter thcir rvay of li{e,
which ís intimately related to the keeping of
cattle.

The remedies for the loss of natural grazing
that the Jouglei report discusses corsist more
of tentati\/e proposals for likely lines of research
than of the findings of successful inr.estigations.
'Ihey 

may conveniently be divided into two
main classes; namely, attempts to make better
use of existing vegetative growth, and efiorts
to stimulate nerv or improvcd grorvth by
vartous mealls.
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Yet stronger far than any policy leading
towards intcgration that the governmcnt could
pursue are the prospects inhcrcnt in the pro-
posed Jonglei Cut. If in t1re intercst of the
populations living îarther downstream rt rs
resolved to carry out a project involving the
elimination of the present cxtensive water
losses in the Upper Nile basin (sec Chapter
VIII), tl.re current way oî lifc and economy of
thc Nilotes rvill be completely undermined.l
Such considerations l.rave led to various studies
and investigirtions in the region in the past
decacle, and to thc publication of two important
reports. The lormer, published in 1954 by the
SudanGovernmcnt, rvasentit lcd'APteliminÀry
Report by the Southcrn Developnent Investi-
gation Team oî the Natural Resources and
Devclopment Potential in the Southern Plo-
vinces o[ thc Sudan'and dcalt, a-s its title
s l ro rvs ,  tv i lh  . r l I  thc  th ree  sor thenì  p rov inces .
I'he latter is knorvn as the 'Rcport of the Jongleì
Inwcstigation Tearn on 'l'he Equatorial Nile
Project and its efiects in thc Anglo Egyptian
Sudan', and it came out the same ycar.

T h e S out h et n D eu elo pm ent I nr) e sli 8rltio11 T earn

l'he circumstances leading to the setting up
oi the 'Southern Development InvestiSation
Tcam' ancl the general conclttsions that it
arrived at are cliscussed belorv in Chapter XVI.
This has seemcd appropriate because the
greater part oJ its recommendations is related
to the $'etter parts of the Ironstone Plateau
rather than to the Southern Clays.

In the region now undet cliscussion most ol
the thcoretical potentiali.ties oÎ development
arc recognized to be very dif&cult to realize.
Agriculturally, the bcst prospect is sugar-cane
gror'ving, which experiment has shown to be
possiblc nea"r X{ongalla.'z ln terms of soil and
rvater conditions, rice could clearly be grown
over rvide areas, but thcre are major problems
of human attitudes to be overcome be{ore pro-
grcss can be madc in this line. Similarly, of the
limitations on imploved animal production
nonc is mote signifìcant than the reluctance of
the Nilotcs to part with thcir beasts or to be
content to maintain smnll herds of thc optimurn

O F  T H E  S  U  D - { N

size in relation to the available grazing
resourccs. The development of fish-ponds and
commercial fisheries is now recognized to hold
out very great prospects in troprcal areas,
providing that markcts ca:r be found. ln tlte
Upper Nile basin conditions arc idcal for fish
production, and in thc Ironstone Plateau there
is a definitc shortage oJ animal protein, so it
may be that further invcstigation and invest-
ment would be warranted. Various possible
lnses oî ?&iyrLts were considered, and further
investigation into the conversiot oI pttfl'rus
into power alcohol was rccommended.

7 lte Jonglei Int'estigatior, Team.

The work of the Jonglei tcam was more pro-
Ionged and more intensive than that of the
Southern Development Invcstigation Team,
sincc it was concerned not witlì generalrties but
with inquiring into the prccisc efiects to be
expcctcd from thc construction of the Jonglei
Canal. The economy o[ the Nilotes is, as rve
have sccn, minutely relatecl to thc cxisting
régime of the Bahr el Jebcl and the other
rivcrs oî thc region. A particular feature is
that though the natural grasses of the region
arc mostly valueless as fodder wlten dry, the
inhabitants are able to kecp large herds of
cattle bccause they can find fresh grazilg for
them in the cìry season in areas liable to pro-
lor.rged flooding.'fhe essence of the Jonglei
Canal proposals is that they arc intended to
eliminate this flooding and consequent loss of
Nile water. If no remedial stcps were taken,
thcrefore, the effcct of the Jonglei Canal rvoirld
be to destroy the livelihood of many of the Nil-
otes and complctely alter their rvay of life,
which is intimately related to the kceping of
cattle.

The remedies for the loss of natural grazrng
that the Jouglei report discusses conslst more
of tentative proposaÌs lor likely lincs of research
than oî the findings of successlul investigations.
They may conveniently be dividcd into two
main classes; namellr, attempts to make better
use of existing vegetative grorvth, and efiorts
to stimulate new or improved growth by
varlous means.

gta,
anu
Suc
cov
IN

gral
seat
less
wht
seel
soll
qul
cou

the
sllo
soh
Ini
the
tnv

cou
con
beì
on(

1ml

'v\'1Î

an(

'wh

so
exl
adr
for
bur
sel
sol

Bo

F
ado
ruri

l ik
raI
to

se€

r lLE. HrNt,R PBlackandY.M Sirra ika,  The b 'u lura Consert tat íon of  lhe Ni le,beùgVoI. \ I lo lTh.  Ni le Bùsir ,

! H. S: l-crsusoD, Sesar Cake TriaLs ol the Flood-Plaìns al the Batu cl lebet, in IIN Akglo Egt'l,tìan S ddn, Nriii\tty af
Agdcìrlturc, BulletiD No. 6 (r95r).



T H E  S O U T H E R N  C L A Y  P L A I N  S 247

) grazrng
)onds and
)d to hold
lal areas,
.d. In the
ù for fish
teau there
Lein, so it
rd invest-
; possible
d further
I papyrus
d.

more pro-
at of the
tn Team,
alities but
:cts to be
.re 

Jonglei
is, as we

: existing
the other
feature is
ihe region
r dry, the

herds of
razing for
le to pro-
Le Jonglei
tended to
)nt loss of
:re taken,
-nal would
rf the Nil-

:eeping of

al grazing
lSÌSt more
lf research
;tigatiors.
into two

ake better
nd efiorts
rowth by

, lllnrstry of

For the former purpose the remedy normally
adopted in Sudan is the provision of additional
rural water suppìies in areas where valuable
grazìng has hitherto not been fully usecl because
animals could not get to it in the dry season.
Such a policy is scarcely applicable in the area
covered by the Jonglei Scheme, because only
in the extreme nottÌl-east are there natural
grasses which remain palatable during the dry
season. Dlsewhere, the grasses are almost value-
Iess in the dry rveather, ancl so it matters little
rvhether they can be reached or not. There do
seem to be ptospects, on the other hand, that
sone oi the grass rvhich at ptesent passes
quickly through its green ancl palatable stage
could be cut before it becomes woody, arld be
preserved, either as silage or as hay. Ho.wever,
the technical problems of designing suitable
sílos and systems o1 hay-drying rernain to be
solved md rnxv pro\r- r 'xcessively expr-nsjyq.
Indeed, research in tliisfield is always up against
the fact that the Nilotes are not at prcsent
involvcd in a moncy economy, and any money
spent on improving or remedying their living
conditions would have to be written ofi as
compensation for disturbance, rather than
being considered as an investment that might
one day produce rvorth-while di...idends.

Alternatively, attempts might be made to
improve the naturalgrazing. One methodwould
be to eliminate uscless species and repìace them
wi th  o l  h " r .  r r  h  i rh  a rc  more  n  r  l  l r i t  i ve ,  o r  rcmain
pa la lab le  fo r  .L  g rca ter  par t  o f  t1e  lear :
another might be by further interfering with
the normal rvater régime, either draiuing land
which normally becomcs flooded by the rains,
so as to permit longer grazing, or bringing
extra water to parts of the lancl to encourage
additional grorvth. Among suggestions in the
former category are the elimination of dense
buslr from area"s of Acacia meÌ,liJcra and, A.
se1,al in the plains of the north-east, and the
sowing of selected seeds by hand or aeroplane,
especially aîter burning off the existing grasses.
Both these ideas require îurther investigation.

The proposaì for draining land seems un-
likely to bear fruit, becausc the clay lands
rarely have a suitable slope, or 1ie near enough
to a watercourse, to make it possibÌe to get the
water awaJ'. Irrigation, on the other hand,
seems the best prospect of a-ll. The use of

Jon, Feh Mo. Apr lv loy Jùn Jul  Aug sep.  Oct .  Nov Dec_

FIc;.96. Nutdtion levels in the Ftooct Region.
From an cnquiry callicd out by the Jolgtei
Investigation 

-Teàrn, 
inctucled ill in" O,1i"toi;ot

NLI? Proje ' r , ITap E 12.

pumps to raise water would be the obvious
course, but wl]at was said above about grass
preservation ald the need to avoid unproduc-
tive expenditure applies equally in this con-
text; in fact, the final solution rvill probably be
found in adopting a system of controlled
flooding, lvhereby small banks rvould be raised
across the plains, and particularly across the
narrow watetcourses, to hold up the slorv
movement of water. In this way a system of
irrigation essentially similar to the letùs of
central Sudan rvould be employed. While
much of the glazing wouìd not be affected,
there woulcl be a number of sites in and beside
the drainage channels which rvould remain
flooded much longer thar.r they clo at present.
They would not mercly gire 6rccn grazing
later in the dry season, but might be changed
from their existing fypes of grass,like Panicunr,
iol|hyllizas, Hyfaruhenia rw;fa, ot Antlropogon
gayanus, tvhich are oî limited value only, to
others normally met with in areas of longer
flooding, such as Echinochl,oa and. Oryza spp.,
which can produce good regrowth afterburning.

Such remedies are designed to cnable the
Nilotcs to continue to enjoy their existing rvay
of lile rvith as little disturbance as possible. Yet

{
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if dams, canals and similar works are to be
built in the Southern Clays Region, it is certain
that some at least oi the Nilotes will be
induced to abandon their present way of life
and settle dorvn to paid employment. Thus, as
aJnoney economy penetrates the region there
will be a neecl for surpluses of grain and other
food-stufis avajlable for sale, and gradually
agriculturc s'ill assume a greater importance.
\\rith the Nile kept artilìcally low, natural
drainage will be impror.ed, and the arca of high
land will increase, permitting more crops to be
grorvn. Yet even bcttcr long-tcrm proq)ects
clearly lie ju the cultivation of rice, a plant
rvhich prcfers a heavjr soil, plentiful water, and
a high Lumidity. The Ministry of Agriculturc
is cngaged in experiments at MalakaÌ and
Arveil, which clearly show that rice grorvs well
rn thc prevailin5; conditions, and already the
Nilotes are learning ways to prepare and eat it.

Conclusiar,

If the ultimate prospects oî dcvelopment of a
territory could useîully be assessed in terms of

the physical conditions alorc, it might appear-
that thc clays of so'uthern Sudan were likely
one day to become a rice granary comparable
with the great deltas of South-east Asia. As
things are, ho\,vever, the way of life of the
Nilotes stands as an obstacle not merely to the
extension of agriculture in the region but even
to the adoption of a commercial attitude to the
rearing and sale oî cattle. I'ortunately for the
local inhabitants, there are such extensive
areas elselvhere in Sudan where the cuÌtivated
area could he errlarged that thcre is no imme-
diate question of land hunger driving the
iuhabitants of other parts of the country into
the  snr r thern  r l rvc

The potential disruption of their way of life
by the construction of thc Jonglei Canal has
been so minutely studied that it seems certain
that ways can bc found of protecting the
Nilotes from its full impact. Nevertheless, if
the canal is constructed one day, it is difÈcult
to believe that the existing way oî life of the
'Gentle Savage' will persist unchanged for
many generations more.r
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Chapter XVI
. fHE 

IRONSTONE PLATEAU AND SOUTHERN
HILL  MASSES

'fhe Dìstittclixc 0karq.ctey of Stdon,s Southenr.
Borderknds

P H Y S I C A L  C O N D I T I O N S
I. Climate

., Partly fro[r its greater altitude, and parfly,
tt lvould appear, becalrse it lies nearer to flie

countrl, but because the humidities are

cocoa. Oil-palms, which thrive in derived

z. ReLieJ awl Drainage
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ments surrounded by clay plains, and the west
whcre laterized red loams are very widcly spread
and the rclief is much less marked. The
drainage of the eastern mountains is cither by
torrents which flow to the Nile, such as the
Ateppi, or else by streams like the Kinyeti
rvhich flow to the north and lose themselves in
the grassy clny plains (F-iS.SS).

\\iest oJ the Nile aLmost all drainage is into
the Upper Nile basin, but only a very few
strcams in the extreme south actually make any
contribution to thc Nile flow, for of the water
that fiows into the Bahr el Ghazal swamps all
but a negligible quantity is lost by transpiration
and evaporation. The lronstone Plateau may
conveniently bc divided into three main sub-
regions: starting from the east thesc comprìse
the southern hills area, the Nile Congo water-
shed and central plateau, ald the hill country
of the north-rvest. The southern hills area
includes a number of relatively small izssl-
óerge, among u'hich are Jebels Loka and Lado,
and Ure fault scarp overlooking the Nilc at
Nimule t'hich is part of the African Rift Valley
system. In the ceDtral area there are a few
granitic outcrops art thc surface, and even
sorne lo'"v rounded hills rvhich rise a bare roo m.

above the neighbouring countryside, but for
the  most  par l  lhe  area  cons is rs  o f  a  genr lv
undrrlating plateau, disscctcd by a number of
consequent streams which flow do$'n to the
nortlì and east. In the north-v,est there is a
number of hills comparable with those of the
soutlìern lìillarea, but this virtually uninhabited
part of Sudan is so far isolated Jrom the rest of
the country that little inJonnation is available
about it.

3. Solls

The soils of the region harve been discussed in
Chaptcr IV. To the wcst of thc Nile difierences
in the depth and texture of the soil may be
explained in terms oî the threc lateritic catenas
described by Grcene,r v-hile to tl.re east the more
arid conditions and the grcat difierences in
r-elie{ have producedsoils oJ the Alkaline Catena,

Within these catenarl' associations the actual
soil found depends on the site. In the ?orc
catena differences ol altitude arc less than
elsewhere, gcncrally not more than ro m. from
the eluvial to the illuvial complcx, and inade-
c1u:rte drainagc is :r feature oî the lower levels.
'fhe 

level plateau surface (thc cluvial complex)
consists of a red loaumy soil oJ moderate Jer-
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T I I E  I R O N S T O N E  P L A T E A U  A N D  S O U T H E R N  H I I L  1 I A S S E S  2 \ f

/
J...

tility, having a very lorv humus content. It is
Iiable aîter prolonged cultivation to suffer from
sheet erosion and to be swept almost bare of
soil. The next soil in succession is the colluvial
con.rplex, which is îound on the slopes of the
vallcys, and consists of a deep rvell-drained
loam. It is tlte most fertile element in this
catcna, and supports the most valuable tree
grolvth. l3clow this belt comes a poorly drained
strip, less {ertile and rathcr bleached by water-
logging, and finally the flood-plain is reached,
an illuvial-alluvial complex of dark clay soil,
somewhat iron-stained near the surface and
often rather alkaline or calcareous beneath it,1.2

In areas oî higher rainfall the relatively
hilly country near the Ugirnda and Congo
borders east and west of the Nile has soils ol
the Red Loam Catena, while farther west the
generally flatter Nile Congo divide is assigned
to the Ironstoue Catena. The former soils
are deeply rveathered, lcached, and acid in
reaction; their natural vegctation is high
forest, and their upper levels are darkened with
humus. ln lower situations the soil is yellow,
heavier, and more plastic, and the humus leveì
nay be darker aud deeper, These soils are
favourable for cultivation, but their extent in
Sudan is slight. The Ironstone Catena soils are
not strikingly difierent, being red and non-
plastic on the hills, and pale, mottled with iron
stain and slightly plastic in the valleys. The
swamps occurring beside some of t1ìe streams
have a slaty clay soil r,vith yellow and bluish
stains,

In the high mountains of the south-east
there are quite limited areas of high forest
rising from deep brown soils developed in the
relatively cool conditions prevailing. These
might be of some \.alue for agriculture were it
not considercd even more jmportant to protect
the forests to maintain thc flow in the local
streams. In general, it may bc said that the
soils of the Ironstone Region are of rather low
lertility, comparing very unfavourably with
those derived from the basalts of Ethiopia or of
parts of the East Aîrican plateau. Regular cul-

tivation requires the adoption o1 extensive
periods of bush fallowing, and iî these are
omitted there is the cver-present danger tbat
the soil may be converted into a sterile iron-
stone scarcely capable of supporting any
vetetation at a.ll. Examples o{ this are to be
found around certain of the early trading and
slaving stations, such as Deim Zubeir.

In the drier pa-rts of the mountainoÌts area
of the south-east we find the Alhaline Catena,
in many ways similar to the soils of the Nuba
Mountains although the dry season is generally
shorter. In such conditions the higher parts of
the mountains consist of bare rock, while their
flanks are covered with thin, reddish, skeletal
soils, quite unsuitable for cultivation. Around
the hill masses the colluvial-illuvial complex is
represented by a brown loam pediment of îair
fertility, and this passes dorrrwards 'into the
more strongly alkaline, grey, plastic, siliceous
a.lld calcareous clay, free from stones, very
sticky in the wet season, deeply cracked when
dry, and oî low salt-content'.3 Such soil is oî
good fertility, but in eastern Equatoria dif&-
culties of water supply a,nd communications at
present inhibit its use.

4. Yegetqtion

The vegetatiot oJ the Ironstonc Plateau
Region is classified as Fligh Rainfall Savannah
Woodland, for an association ol trees and grass
is to be found almost ever].where in the region.
There are exceptional areas of swamp grass-
land bare of trees to be îound in strips along
the flood-plains of the streams draining thc
region. Grass without trees also occurs rvhere
the soils along the junction of the Ironstone
Plateau and the Bahr el Ghaza-l swamps have
been cleared for cultivation.a

From the evidence of the distribution of
certain tall forest trce species (e.g. 1{}.a1a
grandtfoliola), it seems likcly that high forest
formerly occupied a larger part of tlie rcgion
than it does today. Its present distribution is
confined to three types of site, namely, theborvl
or depression îorests, thc gallery îorests, and
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the cloud or high rrountain {orcsts. 
'fhe 

clepres-
sion îorests 'are the nearest irpproach in thc
Sudan to the true climate rain-forest such as
exists on the Amazon or the Congo'.l 

'I'here are
four such forests, of which Lotti Jorest (7,ooo

fald.ans) is thc largest. Without strict protec-
tion these Ìorests rvould undoubtedly soon be
invaded by grasses and so by fire, and thus bc
reduced in size and eventually converted to
broad-leaÍed woodland. The mountain high
lorest is îound at about r,8oo m. (6,ooo ft.) and
upw:rds in thc Imatong, I)ongatona, and
Didinga mountain masses. It includes a mrmber
of species of commercial value, and is {elled
selectively îor Podocarpus and Olea spp. and a
number of other va-luable trees. ln the Didinga
mountains there is some competition for land
betwecn high forest and cultivation, but else-
wherethe forest will extend its area if protection
from fìre can be provided. The gallery forests
are îound in western Equatoria, extending as
fingers along the streams which drain the Nile-
Congo watershed. 1'hey are particularly liable
to attack from fiie, and survive best when the
banks are rather steeply incised, Îor then it is
harder for flames to attack the young saplings.
Tlre African nalro gany, I{h'aya grandifoliol'a, is
an outstanding member of this association.

'lhe broad leafed woodland, as the High
Iìain{all Savannah Woodla"ncl was l<nown in
earlier vegetation maps of the country, varies
considerably in height aud density from nortlt
to south. In tlìe north the woodland is fairly
open, and the trees average little nore than

7 ro m. lrigh, with numbers oÎ Acacia specres
to be found among them. In the Zande area, on
the other hand, the trees are 12 16 m. higlì,
their canopies often touch, and there is an
appreciable undergrolvth. In tlìe wetter areas
high forest might come to establish itself, were
it not for the regularity with which fires sweep
through the area in the dry season, burning up
tlìe dry grass and brushwood, killing young
trees and scorching old ones, and so degrading
the natural vegetation by its conversion to
lìre-resisting spccies. For a time the experiment
was made oî complcteìy protecting Loka

forest from fìrc, in the hopc that grasscs might
be eliminated and thc risk oI firc removed ln
February 1946, horvever, thc forest caught flre
by accidcnt aJter two years o[ protection, and
the resulting damage was so SreiÌt that it is now
the practice to encouragc eally, relatively cool,
burning soon after the end oÎ the rains, to
avoid thc risk o{ a latcr hotter lìr-e and doing
evcn worse darnage' (Plate \rIl).

A feature oJ all the soil sub-regions described
in this chapter is that extensive homogeneous
stands of trees, in rvhich a singlc vegetatiol
association persists unchanged for mary miles,
are extremely rare. In fact, the detailcd pattern
of vcgelation occttrring itt anv area is as cum-
plicated as that oJ the soils. As Smith has shown
with the lcacias,3 very minor diÎIerences oî soil
textlue and drainage al{ect the species which
naturally establish themseìves, and Morison
records that: "fhe vegetation which develops
on thtse three main types of site (i.e. eluvial,
colluvial, and itluvial) being closely correlated
with the soils, likewise Jollows the lorm of a
catena, and thc detail of the vegetation within
any one oî the sites is, l ike thc soil pattcrn,
complicated by micro relicf'.4

S E T T L E N I E N T  A N D  W A Y S  O F  L I F D

D i str ibuti an oJ P oP ulati o n

The great diversity of the population in the
south-west of Sudan is largely to be explained
in historical terms, in that while thc Dinka and
other Luo peoples seem to have occupied the
same area for as long as their folkìistory
extends, many of the smaller tribes, and par-
ticularly the Azande, have traditions of having
migrated into the region from the west. Geo-
graphical factors seem to have pÌayecl their
part in accentuating tribal and political frag-
mcntation, for communications are dif&cult in
the wooded country, where horses or cattle
cannot be kept, and large political units cannot
be readily Leld together. In fact, both the
Dinka and the Azande, the two largest tribes
of the area, with their territory stretching

tft.Y $ìà.Jifr";,i,"î"o,j,,.,k,ilf"i""ií3i:i,à"i:"Ìhi"2"ifi;à,'ú:íJ!':;",i,i"!í"1;ii.i:'^l:o'Bùr etr Gh,,,ar pfoaillces,
*IÌ:'il,,Ìi'5iî'î;Í';y:?H:,'i.tsi:'l';T:/ {'iiìi"'if*i?iî;,," Ra,1úatr anrt soit r,'Í1,22, Nrinistq, or Acricu,tuÈ,
Bul let iù No..1,  Khartoù ,  r95o.

a ltorison, ctc., lúc. .tt., p. 5.
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beyond the l irnits oi l lLe lrouslone Plateau iu
Sudan, consist of congerics oî tribes speal<ing
a common language rirther than of single poli-
tical cntities, ryhilc some of thc other tribes are
very small indeed. All this poses political as wcll
as economic problems, as will bc discussed
below.

The division oî the population into three
main groups appears very clearly from the
nap of its distribution (Irig. 3r). To the
north there are the Dinka, Jur, and other
related tribes, occupying thc lowest part of the
plateau where clealing of the natural vegetation
now keeps tsetse fly away. To thc south there
are the Azande, Moru, ancl Rari, rvho inhabit
the wettest arcas torvards thc Sudan frontier.
To tlìe south-east there are the Acholi, Latuka,
Toposa, aud 'furkana, rvho live on the slopes oî
the high u.rountaius, the pediments around
them, and parts of the plains belorv thcm.
Lastly, the extreme west (rvestern Balrr el
Chazal), is almost cnìpty of population.

The Dírka are cattle owners, ancl their semi-
nomedic migrations bctwecn thc srvamps and
rvatercourses ilr winter and tlÌeir cultiv.rtions at
tlte edge oî the platcau in sumrncr are vcry
much like thosc of the Nilotes of the Southern
CIay Plains. Hotlever, thcir liîe gencrally
differs because the area availnble for cultivation
is very much largcr, and bccause the colÌection
oî rvild forest products honey, beesu'ax, shea
butter nuts is open to them. The distribution
oi other tribes in this area has been much
aflectecl by administrative policy, since the
necd for sleeping sickness control has meant
that the people havc been encouraged to live
beside the roads and in other accessible areas,
while the extrcrnc wcst and north are quite
ernpt.v.r The grorving attractioDs and prospects
ot commercc have probably also influenced this
distribution. SettleuÌent beside the rivers is
discouraged b]' thc prcva-lence oÎ ouchocer-
clasls (Jrrr River blindness) transmitterl by
Simulium datnnosum,.2

In the Yei and Maricli clistricts also this ten-
deucy lor the population to settlc alorÌg tÌle
roads is most marked. It has meant in some
instances th.Lt thc population has had to

abandon the most favourablc soil arcas and to
inhabit others ol much lowel feltility. Now,
tlrerefore, that the danger of ln)r.]na]i' tly|ano-
y / r r? / /7 \ i5  , rppedrs  tu  hu ,  re , "d ,d ,  thc  r^gu la
tions requiring the people to livc by the roads
have been relaxed.

Around Kajo Kaji a very high proportion of
the natural wooclland, harbouring tsetse fly
(Clossina morsitans) has been destroyed, and
within this enclave the Kuku are able to Ìreep
cattle rvith relatively little infcction lrom
nagana. Even so,Tterds of wild buffalo and other
game in the surrounding woodland contilue
to be sources oî inîection, and drugs such as
antrycide (dimidium bromicle) are needed to
keep the domcstic animals hcalthy.

Farther west, in Zandeland, the influence oî
the government on the clistribution of the
population has been even more significaut.
The Zande were lìrst persuadcd to shiît tlLeir'
homes in the anti-sleeping sickness campaigrs
rvhich v'cre carricd out betwccn rgro and r9r8,
and were brought to live beside the roads where
thcy could be rcachcd by ncdicaì aid.'l-his also
served to bring them away from the vìnicity
of tlrc streams, whcrc Clossinq lalfalis was
lrore abundant. Subsecluentll', as part ol tlìe
'Zandc Scheme', to be dcscribed bclow, they
have been persuaded to settle in iin almost
uniform density thro[ghout their territory,
each man's lands being laid out accorcling to a
grid pattern. This is intended to make ìt pos
sible to introduce and rnaintain stable crop
rotations, rvhile at the same time rnaking
access easy to each plot by road or bicycle
track, and facilitating the inspection and trans
port of crops.

In the south-ea,st settlement {ollows several
patterns. Thc Acholi to the south and east and
the I-atuka to tlìe nortlì oJ tlìe Imatong massil
cultivate the undulating red soils and occupy
sites conveniently near to pernanent water
supplies, whilst the LatuÌ<a, rvho suilerccl
sevcrely from slave raiding in the Jast century,t
hi*'e also some settlemcnts pcrchcd on hill-
tops for ease of deJence. Around the isolated
hill masses farther to the north, such as Jebels
Liria or Lafon, settlernents are generally on the

I llajor Cì. Ii. Naurice, 'The History of Sleepirg Si.Ìrness in uìe Sudan', S.N 6 R., 13 (r93o).
'D. J. Lewis, ''lhc Si'ruliidac of thc Aùglo-Egyptian Sùdan', ir 7/d,sa.ttó,s aJ the Royal L,Ltahlol,osicaL So.i.ty,

Londan,99 \ re lq) .'Sir Sanucl Baker, The AII)èrt N'\.r za, Greút Bisik oJ the Nik, etul Lr?1o/dtio16 oJ the Nile So rces, a8b6.
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gcntly sloping pedimcnts wlìere water can be
obtained from shallow rvells. Throughout the
threc main mountain areas the distribution oI
thc population is related to the presence of
a,reas of gently sloping larrd, the villages back-
,rng against the steep mountain flanks which
arc a feature oî thc topography. There are a
few high basins and platcanx :inlìabited within
the morurtains, thc upper margin oî settlement
being about r,8oo m., at the lower limit oJ
mountain forest. ln the east the'loposa, occu-
pying thc lo$'est portion ol the Alkaline Catena,
live in exceptionzrlly long willages strung olrt
bcsidc the watercourscs. During the dry scason
many o{ thcm move to cattlc carnps (for they
are esseutiaìLy a pastoral people), which are
widely sc:rttcretl close to watcr sources.

R l o r o u ' l r  T y I ' E S  o t '  ^ c R r c u L T U t ì D

Thronghout thc lronstone I'latcan the pre-
sence o{ tsetse fl ies (Figs.95 and roo) makós
animal husbandry virtually impossibìe, and in
conseqtence it is only in the south-east and
along thc ,ìorth eastern îringc of the plateau
that pastoralism or mirccl larming are at all
practicable. For the most part the tribes, what-
cver their origin or traditions, must rcly on
cuÌtrvation, aùd to a much lesser extent on
hunting or fìshing, to îeed themselvcs. Even for
agriculture conditions are not exceptionally
favourablc, since clearing the soil of its natural
vcgetation is a.rdrÌous work, yields are not very
high, and land soon loses fertility and has to be
allowed to revert to bush after it has becn crop-
ped. X{oreover, agricultural implements are
simple, and it is not possible to use animal
Ìabour to reduce thc drudgery of clearing, tvccd
ìng, or han'csting the crops.

r. The Plateau, Margin.

Along the north-east margin of the Ironstone
Plateau conclitions îor agriculture do not difier
very much from those oJ the lorv rainJall
savalnah larther to thctrorth, and are strikingly
lrniform ovcr a long distancc occupied by a
grcat variety of tribes. Gcnerally, only one crop
is grorvn in the year, and sowing tahes place
early in the rainy season. The main cereal crops
are millets; cassava, s\veet potatoes, and yams
are grown rn lesser quantities, while sesame is

I D)îe, Ransay, ^Ìd Je\\úr, ap. cír.

T I . I D  R È P U B L I C  O F  T H E  S U D A N

widely cultivated on the red loarny soils, and
ground-nuts are gfown on sandy ateas. The
Jul around Wau grow millets and orl-seeds,
thcir villagcs and cultivatiots being situated
along the middle phases of flre 7'oic catena,
where there is a deep rich red soil. Such con-
ditions are quite widely distributed within the
arca because of tlre numcrorÌs streams which
dissect the edge of the plateau. 'I'he system of
shifting cultivation adopted is perhaps rather
was le lu l  o f  Iand,  ind iv idua l  p lo r '  Le ing  cu l -
tivated for about five years and rested lor
fifteen to twenty, but there is at present no
land hunger. Many goats arc kept, and the Jur
posscss a numbcr of cattle, which they give to
the Dinka to tend cluring the rains when tsetse
flics abormd. They use no animal manure, how-
ever, saying it either encourages weeds or else
produces stalk ancl leaf at the expcnse of grain.
Some manuring is achicvcd by liurning ofi old
grain stalks ald refuse just before sowing. The
Jur grow a numbcr oî vegetables, and also a
little tobacco and henp.1

Thc rvild products of this belt include flsh
from the swamps and watercourscs, which are
caught as the water subsides, and shea butter
nuts and honey from the othertvise unused
parts oÎ tìre platetL:u. Khala selxegalensis, th,e
Sudan mahogalry, which grows to be a fine
trec 50 ft. tall, has been cut for a number of
years from the upper levels (cluvial complex)
of the plateau, and is becoming scarce.

2. The Zande Are&

Along the south-west border oî Sudaa the
higher rainfaÌl totals and longer wet season
make for a more elaborate systcm of agricul-
ture, with a larger number of crops grown, and
two successive crops olten taken from a piece
of ground in the same ],'ear. Our knowledge oî
the type of agriculture adopted by the Azande,
in particular, is richcr than that for an)rwhere
else in southern Sudan, mainly because of the
intcrest engendercd by the Zande scheme. l3y
far the îullest contrjbution to the knowledge of
Zande agriculturc has been macle by de
Schlippe,, whose Shifting Cwltiration in. Africa
is in fact an account of Zande agricultural prac-
tices, written as a result of a number oî years'
work in the arca at the Experimental Agricul-

' l ' .  d c  S . h l i p p é , S r r l i n B . u I l t M t t o k ' t  A J l i , a ,  r y i 5 .
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tural Station at Yambio, supplemented by a
day-to-day investigation of farming activities,
usiag questionnaires and native informers. The

seeG they are following a system minutely
adapted to their environmenis. The agricui-
turist, therefore, who comes from anothèr cul_
ture and arother society would be well advised

first time, the impression is that of complete

T H E  I R O N S T O N E  P L A T E A U  A N D  S O U T H E R N  H I L L  M A S S E S

Frc.98.Gbnr ia. l inesíntheZandearea.The_indiv idualhold ings(seeFig.42). \ rcatoîgt : I Iegbar ia l i l res,
stretclúrs back a.bout r.ooo m. to meet in rhe;ush. i;;;"i';à'r;"\"";;y".;iz5o,ooo, srreet 774,rs54.

of plants surroundiag the homestead seem as
patchy and purposeless as any wild vegetation.
It is impossible to distinguiÀh a crop from a
weed. It seems almost inffedible thati human
intelligence should be responsible for this
tangle'1 (Plate XXXIX).

are grown together: the main eleusine associa_
tion, wherein maize and eleusine are sown side

! P. de SchUppe, iàid., p. ror.
R,S,-r7
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by sidc; the ground-nut associatiou, wherein
grouncl nuts, maize, and cassava occupy tÌre
samc lìeld, perhaps follorvecl in the samc year
by eleusine, maize, ot other crops; the eleusine
through grass association, r'ith perhaps sesamc
îollorving; and î.nalÌy the bcans througlì grass
typc. Variatiolts in the q'eather, thc actual
success oî the crops as thcy grow, the appear
ancc of the land and the cluestion of how rnuch
tirne or energy the peasant can spare all afiect
thc orcler in which these types are sown on any
one Iìcld. For tbesc rcasons it is not possible
to speali of anlr fixed rotalion of crops, but
rathcr of a- pseudo rotation, rvhich is none the
less secrrcly rooted in the soil because it
r.aries from J'ear to year.

Other crops rvhich the Zandc grorv rn lesser
tluantities ncar to their homesteads are vcry
varicd: thel- inclucle pumpkins, rnaize, su'eet
potatoes, casszrva, oil-seed gourds, okra, chil-
lies, uplancl rice, tobacco, and hemp, and a
number  o l  l ru i ts  inc lud ing  mar rgoes .  p in , ' -
arpples, bananas, paw-paws anil tomatoes. In
view of thc large number oI crops cultivatcd,
it is not surprising to lcarn that the AzaDde
errjoy a dict balanced in most respccts.'fhey
are eveu ablc to obtain clough protein, thouglì
thcy keep no stock, obtaining it partly from
vegetable sources, partly from hunting wild
auimals, and partly from collecthg tcrmites.r
There is a scason in May and June when there
is too much work to do in the ficlds, and the
Azande often have too little food to sustain
them properly, but a more serious nutritional
tlanger comes frour an excessive reliance on
cassava, which is casy to grorv but of poor
rÌutrrtrve status.

All the crops listcd above are grorvn for
domestic consnmption, with thc cxccption of
Indian hcmp (Cannabis sotiua), a forbidden
plant in which there is still a small contraband
trade between Ecluatoria and central Sudan.
The one important cash-crop that has been
introduced to the area is cotton, which has
been grown with governmcnt srpport since
1926. 

'îhe 
story ol its introduction and cxpan-

sion well illustrates some of the dif8culties
{acing the admíristration of a rcmotc a d back-
ward area2 (Plate XL).

Nlaridi, the original centre oJ cotton gro\^'-
ing in this part of Sudan, lies near the border
between tlìe tcrritory o1 thc Zande and Moru
tribcs, and was, in fact, the headquarters of
an administrative district in Mongalla pro-
vince (non' Dcluatoria) until rg3r. Cotton of a
very infcrior kind had bccr introduced into
southern Sudan by ,t\rab traders in the nine-
teenth ccntury, ancì so it u'as known that con-
clitions rvere fairly lavourable to the crop. In
19z6 the British authorities, {eeliug that some-
tlÌirg must bc done to bring rcvenue to the
province ancl $'anting to introduce thc idea of
procluction for money, distributccl seed through
tÌrc village chiels, artd gave orders for land to
be clearcd and cotton to be sorvn. îhe cotton
was shipped in bulk to the north for ginning,
iurd lump sums were givcn to the chiefs to
distribute beirvccn their Jollorvers.

\\ihcn it hacl been establishecl in thìsl'ay that
the Maridi arca 14ias Javourablc îor cotton
(Amadi was nlso tried and îound utisuitable),
a ginnery was crected in 1928, and the people
wcrc required by the administtation to grorv
within tlrcir oun holclings tLbort ha7Î a' Jedtlan
per houselrolder. In îact, the degree of compul-
sion employcd can uever havc been very great,
îor the area requircd by tlte regulations was
nevcr attained, and alter 1936 compulsion was
lormally abandóned. This led to a marked fall
in production, for prices wcre very low, and
during the war ycars cotton growing almost
camc to an end.

Teer-e XII
Protltrctiott oj Seed Cotton in lhe Maridi Arca

it Small Kqnlars (roo /olls)
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6,ooo
2,5OO

Subsequently, Moru production has risen
slightÌy, but there has been a great advance
in Zandeland, in association rvith the Zande
scheme.

3. The Zande Scheme
The Zanilc schcmc oves its origin to an un-

pubìished memorandum which was circulated

rG. Xl. Culwick, I Dieta/r Su/1t.r a,úry th. Zakdc oj ttú Saúth ll.stcrh Sudan, Sú(lar, Government, r9so.
? J.  R.  Cat lord,  'Cot t ! , r  îs  a Cash C, o l  j r  thc ì {ar id j  nrea' ,  S.N. ó À' . ,  34 (1953).
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in Sudan in rg43 by Dr. J. D. Tothill, Iormerly
Director of Agriculture in Uganda and at the
time Director of Agriculture in Sudan. There
had been a feeling prevailing in the country
for some years that an attempt should be made
to develop the resources of the southern pro
vinces, and it was obvious that in so vast a
region there would have to be al initial concen
tration upon a relatively restricted area. To
quote Major J. C. W. \Vyld, the District Com-
missioner in Zandeland who played a large
part in persuading thc Azande to accept
resettlement, and later in carryiag it out:
'Broadly speaking Dr. Tothill proposed an
experiment on a grand scale in social emergence
for a remote Central African tribe, by making
the fullest possible use of natural resoutces.
Self-suf&ciency rvas to be dcveloped to the
utmost, and overhead expenses on exports, to
provide funds lor essential imports, were to
be reduced as far as possible. In Dr. fothill's
view the solution lay in exporting ptocessed
or manufactured articles, rather than r:nv
materiaì. Imports should be reduced to such
articles as could not conceivably be manufac-
tured locally, or loca-l substitutes provided.
Zandeland was selected for thc experiment
because it was al area where the îood problem
did not cause anxiety. There are, unfortun-
ately, many areas in southern Sudan where
crops and food supplies are produced on a
meagre subsistence basis only. It was clear
that no area could be selected îor such an
experiment if the people did not at least feed
+hamcoÌr,ac nrnnarlrr' r

The commodities which it was initially
hoped to produce locally were cotton cloth,
soap, sugar, and cofiee. Of these the most im-
portant were cotton cloth and soap, while
cofiee has since dropped out. Al1 these com-
modities except cofîee rcquire the setting up
of factories and machinery, the appointment
of skilled oficials, arrd in fact the expenditure
of a considerable sum of capital. Clearly no
commercial firrn could be interested in so
speculative a venture, and the initial capitaÌ
had to come from the government, which in
1946 set aside the sum of dEr,ooo,ooo towa-rds
lhe schemF lrom the sum received as rì oif i

Jrom the British Government a.fter the war.
The scheme was to be managed by a semi-
independent organization known as the 'Equa-

toria Projects Board', which was also charged
with the quite separate responsibility of pro-
\riding bush shops throughout the province
to supplement the meagre stocks ollered by
native traders, and so to stimulate the pro-
duction of cash-crops.

It was recognized from the beginning that
even though the Board's capital had come
lrom non-commercial sources, there would be
little purpose in beginning the sociaì experi-
ment unless it could eventually pay its way.'fhis 

meart in particular that if cotton spinning,
cotton-weaving, and soap making machinery
lvere to be installed, it was essential that tlìey
should rcceive a regular and sufRcient supply
of their raw material to keep them running.
For this the interest and sympathy oî the
people's chiefs rvould hardly be enough, cven
though thcre rvas no point in urrdertaking the
schcme at all until it had $'on the support of
the local inhabitants. Whcn the scheme I'as
inaugurated the Azande had begun to movc
back into thc bush fronl the roadside settle-
ments to which they had been brought as au.r
anti-trypanosomiasis measure, The task of
efiectively supervising their cultivation of
cotton or other industrial crops, distributed in
a quite irregular manner in woodlancl where
the grass Brows 2-3 m. tall, would have been
hopelessly difficult.

The momentous decision rvas therefore taken
that the Azande would havc to be resettled
yet again, according to an orderly layorrt of
roads, paths, and field boundaries. Thus each
Jarmer could have a regular-shaped plot oI
25 4ll acres, wherein the crops he grew could
ztlso follow a regular pattern, and could succeed
one another in a. fìxed rotation. 'fhe 

area given
to each man should a-llow for sufEcient periods
oi bush fallowing. With remarkable politicaì
skiìI, Major Wyld and others were able to per-
suade the Azande to co-operate in the resettlc-
ment, \Mhich began in t946 andlasted five years,
alld by r95r about r,ooo villages, having ap-
proximately 5o,ooo families or alÌÌrost 2oo,ooo
inhabitants, had been resettlcd. The ne.rv settle-

igin to an nn-
vas circulated

r J. G. ur. \lryld, 'The Zande Schcme', S.lI. 6 r., 30 (r9a9).
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ments consisted of individual holdings fronting
on tracks, known a-s gbaria lir.es, and running
back about r,ooo metres into thc bush (Figs. 4z
and 98). Since the resettlement cotton has
been grown by many of the Azande without
the need for any compulsion. In the first few
years, before the cotton-mill was ready to
begin weaving, the cotton was exported, this
beirg made possible by thc exceptionally high
cotton prices that prevailed in r95o-z; sub-
sequently, cloth, cotton-secd oil, and soap have
been produced at the industrial site at Nzara
in increasùrg quantities, ald coarse iaggery
sugar has a-lso been Produced. Some recent
figures of production are as Îollorvs:

TesLB XUI

E qu&toril, Proj ects B oard'-Industriql S ectiott
Statistics of Produclion, 1956-7

Volume

Cotton, Plain-yards 1,635,868
Cotton-seed Ca.he tons 5ro
Cotton secd Oil tons . r22
Soap tons . rr8 (1953-4,

srnce discontinued)
Sugar tons 216 (1954-5,

since discontinued)

The success oÎ these manufactures, simple a.s
they are at present, has shorvn that there is no
inherent reason why the Azande should not be
trained as industrial rvorkers. As yet they are
sheltcred by tarifis and tralsport charges lrom
competition with the products oÎ India or the
Far East, at least within their own area. It is
very doubtfuÌ, however, whether any of their
products can bear thc cost oÎ transport to the
markets of central Sudan and still compete
with îoreign goods. It they carnot, it is hard
to see how the mills can continue to be operated
except as a- subsidized service, saving some
foreign exchange but constituthg in times of
peace a source of weakness rather than strength
to the country as a whole.

Despitc these misgivings there is no doubt
that there is something lather spectacular
about passing through miles of dense rvoodland
aad suddenly coming on the extremely modern

and well-laid-out industrial site at Nzara. Yet
it may well prove that the most significant
governmental work that has been done in
Zandeland has been at thc Yambio Agricultural
Experimental Centre. Here two principal lines
of research have been pursued. The former is
the investigation oî potential cash-crops, and
the breeding of better varieties of existing ones;
arnong those which have been tried are coffee,
oil-palms, tung-oil, and other oil-seeds. The
second line of investigation has been into
actual Zande practices in agriculture, in the
hope of discovering a means of adapting the
traditional bush-fallowilg to a more permanent
and productive type of land rotation. The suc-
cess oî such work will clearly depend, not
merely on the wisdorn and industry of the
oficers involved, but also on whether mutual
confidence can be maintained between the
Azande and the political authorities.r

I. Yei District

To the east of thc Zande district lies tlìat oi
the Moru. The cotton growing that was initiated
along the boundary betrveen the two districts
has already been discussed. The subsistence
crops of the Moru are generally the same as
those oî the Azande, but there is a difference in
the traditional manner of sithg cultivations,
îhe hatiri system, as it is called, is a practice
whereby each clan of closely related Jamilies
co-operates in clearing a. circular piece oI land
whose radius may vary from 2oo to 4oo m. or
rnore. From the central point, a convenienl
tree or termite mound, segments are then
marked out as the portions of the women of the
tribe, rvho do most of the cultivating. A hedge
is planted as thc outer ring to the whole
hatiri, ar'd within each segment typical crop
associations are grown: dkurq ald eleusinc the
first ycar, d,kwra and sesame, with some beans
later, in the sccond; and then sometimes a
third cropping, the sar.me as that of the second
year. The land is then allowed to fallow. The
system has its disadvantages, in tbat the
exposure of a large open area to rain ancl sun
probably encourages soil erosion and deterio-
riation, while the insistence on the circular

Ltr  S. . \ .  ;  R. ,36 rr955r,  LIF S.hl r t te l ìas pLrt  forwrr , l  rn e laboratF proposal  f -or  HFdq. St ' ip  f r l rDiosin Zarrd, lJnd.  lo
D'"v i , l .  I  f r .dúé$ork lor  'u, .c .s ive plJnt inE, and feduc,e bre f lsLs uy drvrc l r rÉ lJrm.r5 norJLf ì  i< uy ncoges ano f ìarKÙg
ír.,ìi*iir. i"".r"i ii*.- The schemeìs aeri. e,r lroù the conidor Syiten desc'bed io -F.,4.o. studies No. 4, îe18-
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pattetn leaves considerable wasted areas in
between the hatiti circles, a point of some
rmportance since fallorv periods are oîten
rather short.r

smaÌl cigatette and tobacco factory under the
same management at lwatoka. Tobacco is East oÌ the Nile the soils and agricultural
crgwn 9n the plantations, and seed is also dis- practices of the Achori who live around thetributed to farmers in the yei and Kajo Kaji io"trr-*".tì""i" of the Imatong mountains

i,:":-i.i1iîl1l,,Ji.iJ;í!::+i:#'Jr:tr: ifl;Tn"ì'*l1Jo those of rheiei r,istrict.

!i!!ii.u.f.1,ru::,ru;$.'ifffi #:ls:r:.**::$'i{rihxi"""t#si;
plantation crops in southern Sudàn. For poli_ grown *ra gi"";a at Torit, but since thetical reasons, however, it would scarcely sìem [innery has b"een cpossible todav t" r""* ;;;'ì";se areas to taken across ,r" ffi$"it:;"tt"T 

tfilffil:
private firms, while the hish cinvoryed in sovernment nuJ,",ooTll H":1,'í y:ii::.T:flJ:,-i'.}i"11"11iffif,]t *':

,"ihi;:i:ru"g'"',,';",,l1L',"16:x #dflJ"""tll';i';i,i;.'"fl :iJ'nn"'"*.' '. ,n" "*,h or r,ie the b,ue and

enterpfise would be a serious drawback to
schemes with far more favourable prospects.

In the south-east of Yei district lie thè areas
o:c3pi:d by the Kuku around Kajo Kaji,
which is of interest as the one part of tt e greén
belt2 of the Ironstone plateauihere cattie are
kept successfully. It is a.n alea of about loo
sq. km. which has been almost entirely clea,red
of trees. In consequence, the numberjof tsetse

been wholly successful in suppressing, despite
the use of antrycide and othÉ modùn drugs.
It cannot be said that a successful type "of
mixed farming has been evolved, for beasis are
not used for ploughing, and anima.l malure
does.not.entcr into the system of maintaining
soil feri it i ty. Re.infection of caL e with tryi
panosomiasis from the reservoir of the disease
in wild game,particularly bufialoes, frequendy
occurs. The absence of trees in the area, whill
good for humal and animal hea.lth, makes for
dif6culties in the supply of firewood, and some
steps have recently been taken to establish
plantations oî Acacia and teak. Mangoes have
been widely planted or else have seedid them-
selves a.long the roads, which are also marked
by fine lines of eucalyptus. Some cotton is
grown and taken to Uganda for ginniag, but the
most rmportarìt cash crop is tobacco, sold
uncured to the Haggar tobacco factory.

5. Tke Mountain Masses
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Frc a9 Southeru HiÌl Masscs l'he strcarìrs
draiDùìg rÌorth{'ards Îrorì thcse nìÒoitains
nlaÌre no contribution to tLe B:t1ù cl Jebel, rrùt
d r .  i r n p u r r r r r i  t a r  t h c s r i / i r B  i l r ^ )  s u t p ú r 1  s l r e n
l l ì . \  l ; l . r o l ' t i n i l l p p l { i n .  I  t ^ r ' t t  I  t ,  l ' t '  o t o t t , , l

Nile Proj':ct, Nlaf A 16.

nade attempts, hitherto unsuccessful, to estab-
lish cofiec plantations.

Farther east the broad simplicity of thc
physical geography disappears (Fig. 99). TlÌe
hills ancl mountaius of the south-cast are morc
extensive and tnorc numerous than those to
thc west of the Nile, and they introduce a com-
plicatcd pattern of soils and wegetation, while
the prospects o{ agriculture and the distribu-
tion of the population reflcct this diversity. In
thc Latuka-Lango-Jcbel LaÎon area the cultr-
vated la.nd consists principally of aprons of
rich, dark brown to black soils of the alka-line
catena, rvhich receive much grould moistulc
from thc run-oft of the hiÌls, Cropping patterns
are mucL simpler than il the moist Ziurde area,
and largc quantitics oÎ tlkura tLre grow"n, wltrlst
cotton caù bc cultivatcd successfully in many
parts. The adjaccnt clay plains afiord clry-
season grazing {or cattle and other animals,
which in the rvct season are brought up on to
the aprons fo graze', here tÌrey con.rpete with
the cultivations for tlìe limited land available'
Particularly in the Dongatona mountains the
anti-erosion mcasÌlres arc ofteu r[dimentary
and quite inadequatc. îo quote fron.r Jackson:
'According to native traditions, the Dongatona
only nlovcd up into the hills rclatively leccntly,

perhaps little more than a ccntury ago, If this
is true, it wouÌd hclp to explain the obvious
unsuitabilit!. oî their systcrn oI agriculture to
the steep and rocky places rvhich they inhabit;
it s'ould also cxplain thc Îact that thcrc is any
cultivablc land lelt at all, ior iJ erosion had
been continuing at its prcsent rate for a long
pcriotl the whole of the Dongatona hills rvould
nou' be barrcu rock.'t

ln a. brief survcy of agriculture in tlte Donga-
tonas, carried out in r95,t (by a party from the
School of Agriculture of the University College
of Khartoum), it was found that the main
l'rc1cls were occupicd by a lubia-dhura4uhkn-
sesamc association, and that cucurbits and
tobacco were also cultivated, the latter around
the cattlc enclosures rvhere there lvere quan-
tities of animal droppings. Manure was ncver
used on the main cuÌtivations. A feature, by no
means unusual, oÎ this survcywas that attcmpts
to count the cattle, sheep, and goats $'ere
rvholly frustratccl b1'tlte suspicious naturc ol
thelr owners.

6. Tlte Extreme Sowlh-east

In the extreme south east oÎ Sudan the
territory of the 'I-oposa and 

'furkana tribes
contains elements that might warrant group-
ing either rvith the southcrn clay plains or
rvith the mountain rnasses oî the southcrn
îrontier. In fact, it rcsembles neither very
closely,and a recent inwestigation oÎ the grazing
conditions ancl movcments of Domads has
revcaled that its nearest aflìnity is with the
extfeme northern province of Kenya. The
centre and north-ú'est oÎ the administrative
district of castern llquatoria consist of a plain
of dark cracking clay; in thc south-east there
are the Didinga and J3oya Hills, which are
vcry much likc the Dongatona mountains,
though somewhat drier; in the north-east the
area. oJ basaltic rocks is marked. by numerous
plateaux and deep gorges; while in the south-
cast there are lorv hills separated by undulat-
ing strctches of wcll-drained clay loam which
continue through the Ilemi triangle2 into
northern Kenya.

Agriculture amoDg the 'I'oposa is rudimen-

1 Ì . It. T actrso! . . l he -L'"xao tona Hilts, Su.tar' , it1 'îhe L 1,Íirc ltorcst Relrielù , 29 (rg5o) , pp . 139-,t2. Reprín red as Xlenoir
- r  t - "or"-L i r  Div i  i^r r  No.  I ,  . \ ' l  i  , r r I  o i  Acr." , r l lur" ,  l (h i . lourr .  r î .o.-'''fÈ 

ii'";i i;iJÀù ii :i part of"suclan tlhicl, rs ior ddúinisterEd from Kcllva, since tho 'I'urhaM who
i,,r.arrt ;i -"ss rcgila,ty inò the Northern provilÌce ot I(cnya. Acccss is rathef easÌcr lrom ihe sou )
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Frc. roo Scasonal Ìnovcments of anirnals and nlen in eastern Equatoria Source as for Frg 95.

tary, and is a rccent addition to their rval' of
liîe, for when they entered Sudan in about
rBTo they werc a wholly pastoral people. They
took to growing millet about twenty-fivc
years ago at the suggestion oî the local District
Commissioner. Cultivation is almost entirely
in the hands ol the women, though the men
occasionally give some help in opening up new
ground. The main crop oî millet is sown broad-
cast in about June on the sandy soils beside
the rivers Singaita and Lokalyal (also Ì<nown
as the Lotillet), to which the tribes migrate
during the rains. There is also a little cultiva-
tion in the depressions, which dry out in about
February. l'he quartity of grain growa is not
very large, and tribes which îor aly reason
wish to buy some will obtain it from mcrchants
in Kapoeta in exchange îor bulls, which they
arc otherwise reluctant to sell.

Animal Husbanclry

Within much of the lronstonc Plateau
tsetse flies mafte regular animal husbandry
irnpossible, except in the Kajo Kaji area,
where the population is relatively dense and
almost all the natura-l bush has been cleared
{or cultivation. The herd ol catUe which is
kept to supply milk îor government offi.cials
at Yambio requires constant re-inoculation
against trypa.nosomiasis, and even so orves its
continuous existence to goverument subsidlr
and to the presence of a nurnber oî consumers
lvith a purchasing power quite exceptional îor

the region. In the north-west some of the
Baqqara- Arabs drive their animals on to thc
plateau margins to graze in the dry season,
but they have to retreat as soon as the rains
begin ald the fly retuurs. The Jur own cattle,
rvhich they entrust to the Dinka to care for
during the rainy season. The Mandari, whose
territory round Ta.Ìi Post lies on the fringe of
the plateau where there are no flies, can keep
cattle in the rains, but in the dry weather ther.
lrave to lead them down to lhe toich oÎ th"-
Aliab Dinka.

In the south-east, where tsetse flies arc less
prevalent, several of the tribcs have strong
pastoraì traditions, iurd so the inhabitants of
the La{on and Liria hills ca.n keep cattle, which
are of the Didinga-Latuka type, like those oî
the Mandari. They make îairly short seasonal
movements to and îrom the surrounding plains.
The Acholi, Lokoro, Didinga, and Boya keep
appreciable numbers of livestock. Certain of
the stream valleys contain tsetse fly, especially
in the rainy season, but by bringing the animals
short distances into the hills or away from the
strcams, the tribesmen can keep their stock in
good condition. In general, it is limitations on
drinking water rather than on grazing that
appear to be efiective in keeping down the
numbers of stock (Fig. roo).

The Toposa are still essentially pastoraJists.
They have large herds of cattle, estimated at
r8o,ooo or more beiùsts for a human population
of rz6,ooo. Yet the nunber kept is by no means
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thc maximum that their tcrritory could sup-
port, for the shortagc of dry sea-son water sup-
plies restricts their numbcrs. Until qujte
recently rinderpest also was a limitiug factor.
At present anirnals a:rd mc all move to the
banks of two rivcrs, the Singaita and the
Lokalyan, during the rains. There thcy find
well-draincd sandy soils, which unfortunately
sholv signs of overcultivation and accelcrated
erosion îrom the competition betrvcen men and
cattlc during tlìe x'et weatlìer. In thc dry
weather most of the 'Ioposa 

mo\.e away from
their vilÌages, leavirg behind only a fcw of
their number to prepare new cultivations and
guard the grain stores. Somc cattle or sheep
and goats in milk arc left Lehind to support
them, since the Toposa prefer a diet of milk,
meat, and blood to any other. In thcir migra-
tions the Toposa seek out the depressions and
rll drained areas in the plails, as îar as the
borders of Upper Nile Province, Ethiopia, ald
Kenya, and then move slowly homewarcls as
their water-points dry up. l-hc qua-lity of the
water lvitlÌ whicl-r both mcn and anima.ls have
to be content is cxceptionally poor, This is thc
more uDfortunate since much oJ thc district
is occupied by 'srvcet' perennial grasses such
as Ckrysoporon, aucheri utd, Bothriochloa ins-
culpta whtclt stay green until thc end ol thc
year or even later, and are palatable when dry.
The rcason for thc good quality of the grazing
appears to be that the rains, while uncertain,
continuc witlì scarcely a break throughout thc
ycar, so that quite often thcre is no rnarkcd dry
season.

In the r95r 6 Developmelt Progranme it
was proposed to remcdy the scarcity of watcr-
ing points in the district by the excavation oî
a number oI hafu,s, îor which the clay soils of
the north-wcst are well suited. SubsequeDt
investigations and rcflcction have shown that
at present there is virtually no ofi-takc of
animaÌs fron the district at all, ir- mere 3oo-
5oo head per ycar. Apart îrom tobacco, which
they obtaiu by bartering sheep, the Toposa
appear to har.c no needs at a1l rvhich wouÌd
make thcm rvish to sclÌ their cir"ttlc, and the
chicf effect of improving their water supplics

would be to increase the size oî their herds.
II in thc future it is going to prove necessaty
to persuade the Toposa to accept the limitation
of their herds, whethcr by voluntary restric-
tion or by clccree, it might be a mistake to give
away ir advance thc governmcnt's most valu-
able bargaining counter its ability to put in
extra water suppÌics. It has also become ap-
parent tlÌat in many parts of the district the
soil is unsuitable îor kafîr-cliggìng. Investiga-
trons are going on into cheaper means of pro-
viding extra water, which rvould be very bene-
ficial in the dry season.1 2

C ofil,m,unic&tions

Throughout the south-rvest and extreme
soutÌr of Sudal the ptimitivc state of commerce
is apparcnt. With thc exception of the private
plantations in tlie Aloma plateau and the
governncnt's {orestry work in Loka, the lma-
tongs, and elsewhere, there is hardly any pro-
duction directed principally to consumption in
other parts oî the country. In conscquence,
there has been little local deurand for a greatly
improved system of communications, and in
view of the lorv overall densities of population
botÌì east :urd wcst of the Nile, it is hard to see
how much greater expenditure on toads or
watcrways couÌd be sustainecl. At present there
are trvo trunk roads west of tlie Nile, and they
traverse the main populated belts, i.e. the
humid strip near- the south-west border from
Yei to Yambio and the margin of the Ironstone
Plateam from Juba to -{weil.

îhcse two lines naturally converge near the
province headquarters of Juba, which lies
approximately at the head of navigation of the
l3ahr el Jcbel. In the last hundred years there
have been several shilts of the site of thc local
administrative headquartcrs, for both political
ald military reasons as rvell as those connected
rvith the physical conditions, and Mongalla,
Lado, Gondokoro, Re1-af, arrd Dufile have all
bcr.n used as rn pitals a t d if lr.r l.! r l tìmes (Fig. ror ).
The present site at Juba becn-rnc the head-
cluarters in r93o, having been chosen mainly on
accorÌnt of the spur of high ground which runs
dorvn to the rirrer on the wcst bank and pro-
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vides a suitable dry site for the construction of
permanent buildirgs. The choice of Juba as
provincial capital represents a compromise
between the needs of east \,vest road communi-
cations, which call for arr easy approach to the
river free from flooding, and the necessity to
maintain river communication between Equa-
toria and the rest of Sudan. As a river port

Juba presents severa,l disadvantages, since
when the river-level is low navigation by Nile
steamer is possible as iar as Mongalla only, and
the conveyance of goods ald passengers from
there to Juba involves considerable expense.
There has been little tendency for the local
Bari from a-round Juba to migrate to the town,
perhaps because they are not sure that the

tovernment will not one day move its capital
again. Despite the possibility of using the Nile
for irrigation, there has been virtua"lly no
development of market gardening jn the
viciaity, and Juba market is very poorly pro-
videil with fresh vegetables and fruit.

East of the Nile one road goes through Torit
to I(apoeta, to link the administrative head-
quarters together, afld another goes to Nimule
on the Uganda border and serves as a link in
the Nile route from Lake Victoria. to the Medi-
teÍanean. Because of the Fola and other
rapids, navigation on the Nile is quite impos-
sible between Nimule and Juba. All these roads
in the ironstone-red loam areas are o{ excellent
quality by Sudan standards. They are surfaced
with lateritic material which is excavated
locally, and hardens on exposure to sun and
water so that it stands up well to wear. After
much use, the roads become corrugated, but
they can be used at all seasons, even during
hea\y rain, and are thus far superior to the
graded roads over the clays of central Sudan.

Economic Derelofment

In the more prosperous years since the war,
when the Sudan Governmeut has becn able to
devote considerable sums to internal invest-
ment, it has become increasingly obvious that
southern Sudan has fallen behind the rest of
the country. At the same time there has been
a general feetng that the southern mountain
masses and the well-watered area along the

Frc. ror. The Bahr el Jebel îrom NimDle to
Terakeka.

south-western border should be capable of
becoming a source of wealth rather than weak-
ness to the economy of the country at large.

A committee known as the Southern DeveloD-
ment Investigation Team, with members
drawn from several government departments,
was therefore appointed to inquire into the
prospects oî developing the resources of
southern Sudan as a whole, and towards the
end of November 1954 it submitted its
report.l The report covered a wide fie1d, in-
cluding Communications, Trade and Marketing,

I Sudan GovenmeDt, 'Natùal Resoùrces and Development Potential of the Southern Provinces ol the Sudan', P/,Jtrri
imly Rebott by the So thern Deue]obtnent Inuesìigahon 'fean, 1954.
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Cash Crop Procì.uction, thc Animal Industry,
Fisheries, Warter Resources, Forcstry, Mineral
Resources, and other possibilities, including the
establishmcnt oÎ indLrstries. A wide range of
prospects was touched on, and a number of
rei.rrnmendr I ion. u a. made, btr t t lre impr,'ssion
remzr-ined that for one re.Lson or another it I'as
unlikely that auy one line oÎ investment
uould bring outstancling rcsults or ma"terially
afiect the prosperity of southern Sudan as a
'w'hole.

On the physical plane the extreme sep&ratron
oJ southern Sudan from the markets of thc
rest of the courrtry, and even more from the
markets of the world, was recognized as a firn-
damental disad\.antage. Thc rccommendation
that the western extension of the railway
system should also include a branch south-
rvards through Aweil and Wa11 to Juba was a
reflection of this point of view, for it rvas hoped
that with better communications peasant pro-
duction oî cash-crops for sale would be
encouraged, probably the best means in the
long mn of stimulating agricuÌture.

At the sane time it was admittecl that there
lvere serious human problcms to be faced. The
l.rck o{ interest of the Nilotes and Nilo Hamites
in selling their cattle is a common-place,
policies of improvir.rg animal husbandry arc,
therefore, largely irrelcvant from the point of
wierv oî developing trade. There are virtually
uo extcnsive areas of goocl uncultivated soils
that could easily be used {or the development
of plantations, and evcn if there r'verc, politicaì

considerations would rnake ic very diîtìcult to
rccommend tÌreir alicnation to foreign com-
palies. As îor governtnent participation in com-
mcrcial crop production, the examPle of the
Gezjra Scheme shows that exceptionally iar-
ourable conditions ald ar very valuable clop are
needed if all partics are to be satisfied for long.
Ilorcover, thc crops th.Lt might be grown
cofiee, tea, palm oil rvould have to face sevete
competitiol fron established producers in in-
herently more favourabìe arcas.

Thc investigation team has not admitted it,
but the rather clepressing conclusion is that
therc are parts of Alrica, just as there are ot
Europe or oÍ any other continent, where the
natural conditions are not favourable to
economic developmcnt. As long as the inhabi-
tants of the r.arious countries oî the continent
feel tied to their tribal systems and arc
unwilling to migrate to the few areas where
their efforts can be more highly rewarded than
in their nativc tenitories, their lowly rvay of
li{e will persist. In southern Sudan it is the
clay area which, rvhen \yater control has been
established, should constitute the most fertile
and productive part of the country. Yet at the
prescnt time there seems to be little plosPect
of the exploitation of its potentialities, either
by the Nilotes or by thc inhabitants of the
Ironstone Pla.teau. The former remain wedded
to ar indolent pastoral liÎe, the latter to bush
fallorving on soils oÎ limited fertility, and it is
hard to see how a growing demand for a higher
staldard of living can be satisfied by cither.r

'A similar problen ir .liscussed irÌ ihe n,forl o/ the Rq'ttl Co)ntnissiak on î':tst AIlica' rr53-i' pp 3i Ó
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ChaPtet XI I I

THE GROWTH OF-  A  MODERN STATE IN  SUDAN

'l'rr-s several regions of Sudan that have been
described in the preceding chapters difier trom
one another not only in topography, climatc,
and population but also in the degree to rvhich
their cconomies have becn brought out tl1
isolation and integratcd rvith one anothcr and
the world at largc. On thc one hand, there are
cotton-growing areas by the Blue and White
Niles where thc daily rise arrd fall of world
cotton ?rices are followed and discussed by
interested tenants and proprictors; on the
other hand, there are villagcrs in Jcbel l{arr:r
or tribesmen in south-eastern Equatoria r,vhose
occasiona-l sale of some grain or an animaÌ to
pay their taxes is almost their only contar-ct with
mouey throughout the year.

This integration of local economies to those
of Sudan artd the q'orld beyond is frequentlv
described as economic and social development,
partly because oî the ncrv commodities that
rnoney enables the individual to purchase,
and partly because of the various administra-
tive, medical, educational, a]1d other services
that all increased supply of money makcs it
possible to set up. The production of nerr com-
modities, moreover, and the extension of trade
in existing products can not only raise thc
standard of living of the area in cluestion but
also oftcn bring to the wholc country resources
o1 foreign currency oÎ great va1ue. For these
reasons development has come to be regarded
as one oJ the most important functions oî
government in backward countries. It not only
provides a touchstone to assess the efiective-
ness of past administrations, but aÌso con-
stitutes a iustif,cation for demands for political
and economic dcpendencc. The examples of
lndia or oî Sgla since they have attained in-
dependence hawe convinced many observers
and local politicians that anational govcrnment
rvill display more vigoru, inventiveness, and
resolution in this direction than one composed
oî {oreigners.r

T I I E  F O R E I G N  C O N T R I B U T I O N

T O  T H E  D C O N O M I C  D E V E I , O P -

X I D N T  O F  S U D A N

For many years it was thc custom, partrcu-
larly among those connected with tbe British
administration of Sudan, that in speaking of
the development of Sudan's economy the
country's history would be clivided sharpÌy
into two periods: the first was that beÎore
1898, when only rudimentary administrative
machinery existed, if any, and the second that
since the Battle oJ Omdurman, when the
British exercised thc real power behind a
fìction of AngÌo-Egyptian condominium. Yet
if the factors that really brought about econ-
omic expansion be studied, it may plovc truer
to say that parts of Sudirn wcre aÌready begin-
ning to be affected by world trade when thc
Egyptians ruled the country beJore the
Nfahdi's revolutiou, rvhile other areas werc
scarcely touched by 1ìfty years of British rule.
The chalge has not been from total isolation
to total participation in rvorld trade, but rather
a gradual sprcad of mone5' economies along the
lines of communication, rvitÌr many lntcrven-
ing areas still unafiected.

The gradueù exPloitation of the country's
resources has taken place in scveral ways.
'fhese comprise the search for minera-l re-
sources, the spasmodic efiorts to imProve
the country's system of communications, the
increase of agricultural production, the Ìm-
provements of the trade in alima-l Products,
and to a slight extent the esta-blishment of
industries. In addition thc effect, since the
Second World !Var, oÎ a greatly increased
supply of money in government hands will be
discussed, with particular refcrence to the
establishment of a Development Branch of the
Treasury and the inauguration oî two specific
fiwe-year development proSlammcs.

1T. Balogh, -F.,1.1) ItLtútnl Retoyts,P^ft r 5. 
,yedi terraùe ro Dc velopmeft Proj e.t : Tfvo country stùdies" 19 5 7.
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The Nineteenth CcnturY

Sucian was explored, conquered, and admini-
stered by a foreign power rather earlier than
most of ccntral equatorial AÎrica. I3eginning
in r8zo tlte Egyptians under Ismail Pasha, son
bî Muhammad AÌi, marched up the Nile, over-
ran ccntral and northcrn Sudan, and set up al
administration rvith its capital at Khartoum.
In 1869 the Bahr el Ghazal area was explored,
and in r87r Egyptian forccs penetrated up the
Nilc as far as the limit of navigation at Gondo-
koro, and established a garrison there. For a
bricf period (1872) their rule may even be said
to Lave stretched as lar south as Lakc Albert.l

The Egyptian role in the dcvelopment of
southern Sudan may be quickly outlinccl. They
estzrblishecl a governrnent monopoly in the
ì.vory tradc, and actively puÌsued, at Ìeast at
Iirst, the tradc in slavesJ rvhom they trans-
mitted to the markets of Egypt and Arabia
Latcr, a perîunctory eflort was made in 1854
by Said, Viceroy of Egypt, to suppress the
slavc trade, but uothing very rnuch was
achieved in this direction until 1874, wlien
Gordon was appoirrtcd to bc governor ot
Ecluatoria. His uork rvas ccrtainly aided by
the fleet of Nile steamers which ltad bec'n
brouglrt to Khartoum after 1864.

In central and northern Sudau the Egyptians
showed more enterprise, especially v'hen Ali
Khurshid v'as serving as Governor in Khar-
toum (18z6-38) during Muhammad A1i's ntle
in Egypt, and later in lbrahinl lsmail's vice-
royalty (1863 79). They introduced ncw crops
of considerablc value, including sugar-cane,
barley, and warious Îruits for local consump-
tion, as well as indigo and cotton which afiorded
exports. They encouraged the wider usc of the
ox-dralvn suqia in Ilrc north, and generally
developed boat-building and navigation along
the Nile. They stimulated the export o{ ostrich
îeathers, cattle, and camels to Dgypt and of
gum arabic to the markcts of thc wolld, and
they also made unsuccesslul attempts to intro-
ducc opium, coffee, and rice cultiwatiou, and
to develop eur iron industry using dcposits
occr:rring in tÌre Nuba Mountains.

'l'he fleet of Nile stenmers relerrecl to above
'was to play an important part in exploration,

administration, and war in the years to come,'2
and the postal services introduced from 1867
onwards speeded communications with the out-
side world. Telegraphic communication was
established in 1670 when a line reached Khar-
toum from Cairo. An earlier cable laid by a
British contractor along the Recl Sea Jrom Suez
to Suakin had proved a lailure. The Egyptians
also tried to build a raihvay up the Nile valley
from Wadi l{alîa, but this came to nothing
because oî the financial crisis I'hich engulfed
the country in 1883 when less than 5o miles had
been laicl.

It was, in fact, lack of money, lack oJ com-
munications and lack of continuity o1 efiort
that hept the Dgyptians from developing
Sudal's resources more fully. To illustrate the
way in which personal initiative played ar
importert part in getting things done in this
period, mentionmay be made of tlvo individuals
who showed particular keenless to promote
production in the latter part of the Egyptian
mle. Both were at some time governors of
eastern Sudan.

'fhe former, ald more cfiective, rvas Ahmed
Mumtaz Pasha, Gor.ernor of Suakir and eastern
Sudan from 1865 to rE7r. By the time he was
appointed, the Suez Canal had been cut, and
communication bctween thc RedSea coast and
the markets ol the world was immeasurably
bettcr than that from any other part of Stdan.
Observing the fertile soils of the Tokar aad
Gash deltas, Ahmed Mumtaz proposed that
cotton-seed be brought from Egypt and sown
in thcsc two areas; this was in fact done with
a considerable measure of succcss a{tel r87o,
only to be abandoned during the Mahdiya.
His ambition to set up a cotton grnnery at
Kassala failed because camcls could not tra.Ììs-
port the necessaxy machinery, but the growth
oI thc cotton itself proved a profitablc venture.3

'I'he second rÀras Werner Munziger, a Swiss
advcnturer who served as Khedive Ismail's
Governor of the eastern Sudan and Eritrea
betwecn 1873 and 1875. Il r87r, shortly before
his occupation of Kcren as part of a plan to
securc control oî the headwaters oÎ the Nìle
for Egypt, Munziger dispatched from Massawa
a memorandum concerniog the gencral wealth
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of Sudan, inctuding the following striking
statem€nt: 'To give a short resumé of what I
arn going to explain, I will state that in the
Sudan there is no dead desert, There is rain
enough for any cultivation. There are rrvers

while the main natural products of the country
-gum, ivory, ostrich feathers, timber, and
gold-were of importance also. It seems likely
that these views influenced Ismail in his desirè
to extend and maintaia his control over Sudan,
but they did not lead to any practical develop-
ments.r

During tlis period of Egyptian rule, oîten
known as the 'Turkiya' 

because the Khedive
of Egypt was a nominal subject of the Turkish
Sultan, there was a, small number of Greek and
other foreign merchants in Khartoum, and
they ald various northern Sudanese merchants
penetrated southwards into southern Sudan.
They were not interested in the investment of
capital in the country, but were engaged in the
purchase and export of local products, which
were dispatched down the Nile. The Mahdiya
brought all such trade to an end, since during
his reign the Khalifa was at war with thé
British who held Suakin and the lower Nile
valley.

The Re-conquest: Railaay Buitd,ing

. AfteÌ the reconquest in 1898 an early resump-
tion of trade s.ith Eg14rt was possible, since an

was built from Atbara to the Red Sea, the Blue
Nile was bridged and the line was extended
south to Sennar and then westward across the
Gezira and White Nile and so to El Obeid,
which it reached in rgrz- Apaú from assisting
the export of grain, gum, and hides, this ùné
had a strategic object in that it enabled the old

garrison town of El Obeid to be quickly reached
from the capital at a-ll seasons. Thii was the
last piece of railwav building west of the \4rhite
Nile until tbe begirning of-the line to Darfur,
which was undertaken irr 1955 just as Sudan
attained independence. In the east a line was
built irr r9z3 4 to link Kassala and the Gash
cotton-trowirg area with Port Sudan, and this
was extended through Gedaref to cross the
Blue Nile and meet the existing line at Sennar
in 1929. The line from Sennar to Er Roseires is
very recent, having been completed in 1955
(Ptate XXXI).

and slump in the inter-war period, which made
Ìong-term schemes of investment seem exces-
sively risky, and partly in the improvement of
the motor lorry, which is at once more flexible

bo rght one by one by private persons as the
trade seems to v/arrart it. In most countries
of the world lorry transport ca-l]s for con-
siderable government expenditure on the con-
struction of roads and their maintenance, but
in the semi-arid conditions of central Sudan,
and even more so in the north, a lorry car
usually be used on a track that has involved

clay areas have been created by government
policy and are maintained. by reguiar scraping
and grading with hea\,y -aihitretl, an rmpor-

r F. J. Cox, 'Munzig€E's Observations on the Sudan, r87r', S.N. e R.,tt (rg52).
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tant uumbcr of {eeder roads and othcrs serving
small comnunities owe thcir existence to 'bush

bashing' by lorry drivers setting ofl into the
plains on their own initiative, l'he lack of stones
and the high cost of bitumen in Sudan make

' the construction of permanent all-wcather
roads prohibitivell' expensive, and it is only in
thc south on the Ironstone Platcau, u,here
laterite is rcadily available, tltat tolerablc
roerds are to be îound.

Wheu the administration was lìrst sct up,
hor,r'ever, such considerations were still {ar iu
the {uture. To begin rvith, nervly reconquered
Srdan needcd an annual subsidy lrom the Egyp
tian licasury, siuce the îcw taxcs that couid
be imposed on the native population and on
the couutry's trade r,r,erc insuflìcient to pay
the salaries of ofÈcials and the expcnses ol
maintaining a militar.y 5Jarrison. To make
possible any rc€íular exports of worth-$4rilc
quantities of goocls, speedy and cheap trans-
port to the lìed Sea and to world markcis rvas
required. It was decided in 19o6, therefore, to
abandon Sualiin, where tbe harbour is smiùl
and inconr.cnient, and to replace it by lrort
Sudan, whicL rvas large enough to take ocean-
going vessels. The steady growth of thc coun-
try's important and export trades since that
datc clearly illustratcs the vrisdorn of this
decision (Table XV).

Proslcctin g Jor Minerals

Onc of the fìrst means by which it was hopcd
to pay for the opcning of tÌre country was by
the cxploitation oî minerals. Despite thc
f;rilure of the Egyptians, the prospects seemed
good, for this was really the first time, since the
great discovcries oJ diamonds, gold, and other
minerals in southern Africa, that Sudan had
been under the control of a stable administra
tion capablc of maintaining ìaw and order a:rd
of ensuring thc sa{ety of travcÌlers in remotc
areas. Betrveen rgoo and tgro a succession oî
applications was made for prospectors' licences
in the country, and these \rlerc granted on terms
rcserving to the state a reasonablc share of the
procccds of any discot cries.l

!#li'$:iiJ*':'"#1i$:#;t'iiîi:ii#"Ti!{.iii:mr+x.:rlh"n*:':î';,;;":}},"w2::,i".î!;;i;;ì
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Tire principal area investigated rvas the Red
Sea hills, where numerous ancient workings for
gold bear witness to thc thoroughness of early
Egyptiau prospecting. Prospecting licencei
were also issued for Dongola, the Nuba Moun_
tains, the lands beside the Blue Nile near the
Dthiopian border, and the south-west. EIse-
u'here, themantle oî clay and sand rvhich covers
the country proves an efiective bar to the
search lor precious stones and metals. Un{or-
tunately, no considerable lodes or deposits were
found. Small gold-mines rvere tvorked for a time
ru thc heart o{ the Nubian desert and in the
northern Red Sea hills, but all thcse arc now
closed and the country's export of gold is very
smalì, bcing made up of alluvial gold pannetl
in various streams and some small amo]lnts
Jrom the Nuba Mountains. Since there is a
consìderable internal demand for gold to make
ornaments and jelvellery for wonien, the cur-
rcnt exports probably bgal little relation to
production.

T'he Dettelofment o;f ltrigated, Agricutture by
the \Iile

Failing thc discovery oî significant minerai
deposits, it seemed reasonable to suppose that
the countr5i's best prospects of increased
wealth lay in the extension of agricultural
production, side by side with an increase in the
number of animals kept in the thinly stocked
nomad areas. As early as tgo4, therefore, the
government consented to give a lease oJ a
large uncultivated basin near Atbara to an
Aurerican philanthropic schcme for the resetde-
ment of freed negro slaves. When this project
failed, îor non agricultural reasons, the tr,ooo
Jeddans oî land involved were leased to an
English company, the Sudan Plantations
Syndicatc, to grow cotton.z

This was a vcnture fated to have far-reaching
results, for the syndicate showed that the
growing of cotton in Sudan's autumn and
wrnter, rvhcn the high level of the Nile makes
îor ease of irrigation and the plants' need lor
water ls relatively lolv, could be as successful as
the sÌrmmer cultivation practised in Egypt.
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E AkELo-EElttian

Already in r9o4, Sir William Garstin, in his
Retort uPon the Basin of tke UPPer Nile, lLad
drawn attention to the existence in the Gezira
of extensive land suitable Jor irrigation, with a
population sufficient to provide an initial
Ìabour force. While he had envisaged the grow-
ing oî wheat and other winter crops, so as not
to compete with E$,?t's demand for summer
water, the Zeidab scheme showed that cotton
was a possible crop that tvould be much more
profitable. Thc idea of a dam at Lake Tana
u'as suggested, only to be abandoned as im-
practicable, and a much simpler proposal for a
barrage at Sennar was put forward in its place.l

The story of how the Sennar Dam was built,
and how irrigation based on it prospered, has
been told in Chapter XIII. Apart from the
period of railway building, this was the only
occasion when the Sudan Government took the
risk of borrowing very heavily from abroad,
and in the long run it has proved highly success-
ful. Yet the low cotton and grain prices of the
early thirties came at a time when the Gezira
Scheme was cxperiencing a run of very poor
cotton yields, and its success a-lld continuation
were endangered, Subsequently, the scheme has
grown, but the preoccupation of the govern-
ment with war and de{ence during the early
forties, and the extreme diflìculty of obtaining
staff and machinery for development in the
immediate post-war years, have militated
against the very rapid growth of schemes of
equal magnitude. It is diftcult to believe that
even if the Sudan Government had borrowed
considerabìe sums abroad for invesrment rn
communications, education, or agriculture, the
rate of development could have been much
more rapid in the unfavourable economic
climate of the twenties and thirties. The
inherent economic conservatism of the British
admjnistration made it very unlikely to incur
large unproductive debts such as caused Egypt
and Morocco to lose their independence in the
prevlous cenlury.

The problem of hotv to increase the national
wealth \vas further complicated by the fact
that the safest means, irrigated agriculture,
required the use of Nile water, whose consump-
tion in Sudan was regulated by the Nile Waters
Agreement. This had lteen negotiated at a

time when Anglo-Egyptian relations were still
rather strained aîter the rgzl crisis, and made
extremely conservatiwe provision {or Sudan's
water requirements, presumably to avoid
incurring further Egyptiaa suspicion or hos-
tility. In fact, the water allotted to Sudan con-
tinued to be suffìcient for a number of vears.
Sin.e rq45 cotlon growing has proved. much
more profitable than it was before the .war, and
there has been a rush oî applications for licences
to set up private pumping schemes. While
economists have rvarned that too creat a
dependence on one ctop is dangerous to a
primary producer's economy, Sudanese public
opinion has remained convinced that the safest
and easicst way to enrich the countq' would
be to inauguratc another great irrigation
project comparable with the Gezira Scheme.

For such a der.elopment the first need was a
modification of the Nile \\raters Asreement to
increasc Sudan s share. Yer rvitL a 

"Lcre 
of

hostility and suspicion prevailing between the
British and Dglptian Governrnents, conditions
were not favourable for reopening a matter
about which Egyptian public opinion must
always be extremely sensitive. Irrigation de-
velopments $'ere hanging fire at the end of the
period of British rule, with the exception of the
Guneid Pump Scheme on the right bank of
the Blue Nile, since the credit balance in the
Sennar wateraccountwas almost exhausted. îhe
Manaqil extension was at first made possible by
a reduction of the watering period throughout
the Gezira; such a limitation could not have
been borne for many yeaxs, however, without
giving rise to much dissatisfaction among the
Gezira tenalts, who have already shown them-
selves to be a well-organized and vocal body.

Wlren the Sudanese became independent
there were approximately r rnillion fed.d.ans
commanded by the Gezira canalization and
75o,ooo fedd,ans elsewhere laid out to irriga-
tion. The latter figure had increased very
rapidly in the previous ten years. It represented
in the Northern Province partly a shift from
saqra to diesel-pump irrigation, and partly the
exterÌsion of irrigation to areas previously too
high to be watered economically. Along the
Blue and Wlite Niles, however, the lands no.w
irrigated had previously been devoted to shift-

1 Srr \ /. Gafstin, -RcPolt tufan the lt/rsì oI the UbPt! NiIe, Mit\istty of I'nraDcc, Ilsypt, r9o+.
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ing cultivation or rough grazing, a.rtd so a.
major transformation of the settÌement pattern
and oi the level of the economy was taking
place. Government, Suda.nese, and foreign
privatc capitaÌ was employed in these schernes,
the latter sources being largely self-finalcing,
in that the high profits made by the early
entrepreneurs were lent to any reliable persons
who couldobtain punp licences. The borrowers'
profi.ts, in turn, were so higlì that the usua-l
period for the return of the capital surn was
three years only, a:rd some lucky and skilful
scheme otltters were clear of debt within one
season.1 2

Otll,er C otton-grouiltg Areas

In the other main cotton-growing areas of
Sudan-the Gash and Baraka deltas and the
Nuba Mountains the investment required
from the government or from individuals has
been less thar in the Gezùa. The Gash area
needed the rnost expenditure: the railway line
from Haiya to Kassa.la was originally built
with the cxpress purpose of tra:rsporting Gash
cotton to Port Sudan; canals and regulators
were needed to distribute thc flood efiectively,
and roads, houses, aud water supply were
required for the administration of the scheme.
At'l'okar Very little flood control was attemptcd
except to protect the town, and the Suakin
ginnery has represented the only considerable
item of expenditure. In the Nuba Mountains
three ginneries were built as soon as it had been
established that cotton would grow satisfac-
torily, and an agriculturaf tesearch station was
set up at Kadugli. It has not yet proYed
necessary, however, to build a railway line into
the Jebels area, since cheap dry-scason roads
can be cleared across the clays along whieh
lorries car lake the ginned cotton to the rail-
way at Semeiha. LÌ1 ro57 there werq 9 ginneries
in operation in tr,e Nub.r Xtountairs.

Land Policy and. Pelsant Agricwlture

Apart from the Zeidab Concession, the British
in Sudan were unwilling to dispose of blocks
of land to foreigners, and so there have been

T H E  R E P U B L I C  O F  T H E  S U D À N

no settler-owned plantatiols established to
îorm potential sources oI political dissatisfac-
tion. In the areas where extensive agriculture
is possibLe without irrigation, native cultivation
and grazing rights had to be respected. Even
had the authorities been willing to allow for-
eign settlers to enter the country, the harsh
climate would have been a sufficient discour-
agement to keep them from occupying the
countryside. The northem Sudanese them-
selves, accustomed as they are to extremely
high temperatures, are loth to move to the
central clays where Land in plenty awaits
them. Settlers of European stock would find
the conditions wholly unattractive.

By contrast with its large-scale plantation-
type irrigation, in which the government was
deeply interested, peasant agricultue received
little direct assistance before the Second World
War, as is reflectcd in tlìe scant attention paid
to it it A griculture in the Sudan. It has bene-
fited most from the development o{ communi-
cations, for where these are availabÌe to cafiy
away surplus crops, production for sale in
addition to subsistence has been encouraged.
The stimulating efiect which results is rvell
illustrated by considering the distribution of
population in the central clay plain, where the
higler density along the raiìway lhe betrveen
Gedarel and Es Suki is as marked as that along
the BIue Nile from Er Roseires to Sennar.

Tke Deuelopment of Animal' Husba'ndrg

The development ol animal husbandry and
o{ a steady trade in animals and arimal pro-
ducts goes ahead, but it has been retarded by
a number of îactors so that it by no means
attains the maximum of which the country is
capable. To begin wil lr, the good grazìng areas
on either side of the Nile have îor hundreds of
years been the territory of num€rous Arab
tribes, and modern commercial ranching, or
anything approaching it, cannot, therefore, be
introduced. All that can be hoped is that the
nomads may be persuaded to sell increased
numbers of their flocks and herds, and that
these herds may gradually be improved in
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rluality. Secondly, the various intestinal and
intra-muscular diseases of cattle prevalent in
the tropics make Sudanese carcases unaccept-
able to the markets of Durope, where the best
prices might be secured. Thirdly, the scarcity
of permanent water supplies means that much
grazing has to go uneaten each year because
animals cannot reach it, yet at the same timc
the lcngth of the dry season and the unreli-
ability of the rains are such that animals are
often checked in growth and permanently
stunted,

Refore r93g a Veterinary Service was set up
rvhich provided scra and carried out campaigns
for the mass immunization of cattle against
rinderpest, bovine pleuro-pneumonia, and simi-
lar diseases, and some educationai work was
also undertaken to impror.e the quality of hides
and skins exported, The measure of success
attained by these efiorts may be asscsscd by
considering the following figures supplied by
the Ministry of Animal Production, which
shows the (admittedly very approximate)
totals of animal population over the past forty
yeafs;

'fasre 
XIY

ToT ALs oF ANTMAL PoPULATToN

Yeqr Carnels C&ttl.e Sheep Codts
rgrT 43,955 Z52,g7r r,266,788 a,zr',66o
r92ó 4ro,ooo r,5oo,ooo 2,ooo,ooo 2,ooo,ooo
1936 qzo,ooo ztToo,ooo z,5oo,ooo 2,ooo,ooo
1946 r,zoo,ooo 3,4oo,ooo 5,ooo,ooo 4,ooo,ooo
1956 2,ooo,ooo 6,9o7,ooo 6,946,ooo 5,748,ooo
Attempts to develop fìsheries and artificiaÌ
pearl production in the Red Sea were not suc-
cessful. Since the war thc programme of de-
velopment of rura.l water supplies, conducted
under the general title of Soil Conservation,
has assisted both animal rearing and peasant
agriculture by making pcrennial water avail-
able in many hitherto little used areas of poten-
tial grazing and cultivable land.

Prhate Enterprise
The part played by private individuals and

commercial fìrms in developing the country's
resources was for the most part less spectacu-
lar. In the absence of valuablc mineral deposits
there rvas no prospect of establishing a suc-
cessful extractive industry, while the principal
rarv material that Sudan afiorded, cotton,

R . s , - r 8
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especially of long staple, could certainly not
provide a sufficient incentive for foreign firms
to set up sphning and weaving mills when so
many othcr factors wcre unfavourable to thc
establishment of manufacturing industries in
Sudan. In genera-l, the small local market for
manufactured articles, and the absence of a
local tradition of manual skills, discouraged the
introduction of any kind of large-scale malu-
facturing. Among the riverain Sudanese, as in
many countries of the Middle East, a man with
a little capital generally likes to put it to use
by opening a sma-ll shop, while on a larger
scale hc rvill turn to the import and export
business, employing agents to work for him in
producing areas, and himself sceking agen.ies
from foreign firms wishing to export to Sudan.

Traditional crafts such as carpentry, boat-
building, pot-baking, slipper-making, and gold-
and tin-smithing have persisted ; local weaving
has dcclined. For the most part, however, the
the craftsmen have not been able to adapt
themselves to modern methods and so reap the
benefit oJ the greatly increased demand for
their products.

'I'he 
Foreign Communities oJ Sudan

The foreign communities in Sudan are by no
means a homogeneorrs block. The Egyptians,
Levantines, and Indials accept Sudan as their
permanent home, even if they do not seek
Sudanese nationality, but the lSritish, rvith a
fcw others, who come as the representatives o{
various banks and commercial houses, expect
to return eventually to their native lands on
retiremcnt.'lhe Levantines and Indians usually
engage in import and export trade, Jor which
their wider knowledge outside the country gives
them obvious advaltages over the Sudanese.
They also set up as skilled artisars, and run
bakeries, ice factories, garages, and similar
enterprises. General inquiry suggests that
tlÌe separate communities, especially Creeks,
Syrians, and Armenians, keep very close
together, lending one another money, employ-
ing compatriots, keeping business among their
friends, and doing all they can to avoid allow-
ing one of their number to descend to extreme
poverty. For the most part these communities
have brought no capital into Sudan from out-
side, and their contribution to Sudan's and
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their own prospcrity is to work hard, to avoid
needless extravagance, and to invest their
savings in whatever business they are pur-
sulng,

Oi the British firms, some, such as Gcllatly
Ilankey and Compan1., ate members of a large
organization rvith branches in othel African
or Middle East Lcrritories, and they crrgage in
an extremely wide range oI business, including
importing and exporting, dealing in motor
vehicles and machinery, shipping, insurance,
ice and mineral $'ater manujactrÌre, and even
the retail sale of foodstulJs. Some 1ìrms, such
as the Sudan Mercantile Company, confine
themselves to importing; others, like Boxall
and Company, are mainly exporters.

These companies have been interested ìn
Sudan for upwards of fifty years, and while in a
few instances they began their operations by
introducing suflìcicnt capital to set up ofhccs
and watehouses, they havc lor the most part
financed their operations by the ploughing
ba"ck oJ their profits. In vier.v of the inevitable
lack oî expericnce among the Sudanese in
engineering, shipping, and similar matters,
these f,rms have played a \iery necessary Part
in the country's development. Some have gone
farther, as for instance the Sudan Mercantlle
which, by supplying numerous pumps for irri-
gation from the Nile and by maintaining the
trained engineers and the sPares rcquired to
keep them running, has ensured that schemes
once begun do not {alÌ into disrepair through
neglect. fhe export trade in gum, hidcs, grain,
and live animals requires less expert knowledge
than importing, and so the foreign companres
are in compctition with Sudanese mercl.lants in
thcsc lines.

The major part of all petroleum imports is in
thc hands of the Shell Company of Sudan,
which has been established io the country lor
more tlìan twenty-lìve years. Shellhavc invested
capital in erecting bulk storage tanks for
benzine, kerosene, and diesel fuel according to
the demand. Their products are of great in.rpor-
tance îor pumps and road vehicles, and Jor thc
oil-burning locomotives of Sudan RaiLways.

Foreign companies have hitherto been per
mitted to remit their profitsabroadwithout hin-
drance, but rvould probably not bc allowed to
realize their assets and r-cmove their capital.

At present thcy have little inclination to do so,
since the possession of a few good agencies gives
them an assured income, and there have as yet
becn no signs that an independent Sudanese
Government would wish to despoil them. Now
that Sudan's education s-vstem is startrng to
producc more graduates and literate young
mcn than can easily fìnd employment in the
government service, there is a growing dema:rd
for the Sudanization of Posts in foreign firms.
Hitherto, the 1ìrms have generally paid less for
longer hours than the government, and thus
havc not attractccì the most ambitious oi thc
young Sudanese.

T lt e F-iuelear Deoelopment Programmes

In the first îorty years oJ its existence the
Sudan Government rvas chronically short oi
funds, and the maintenance of a limited range
of essential services, such as police, the larv
courts, some education, and the medical and
veterinary departments, uscd almost the whole
oî its revenues. Setting up the Gezira scheme
needed a considerable loan from abroad, and
there wcre never any surplus îunds available
for specula.tive schemes ol development.

Thc Second World War brought a consider-
able change in this state of affairs. First there
hacl already emerged from the Gradrrates' Con-
gress (founded in 1938) an increasing public
demand for self-government and independence,
and the British administration was regularly
criticized for its handling of affairs, a frequent
charge being that it was reprehensibly tardy
in the development of the natjonal resoulces.
Secondly, as the price of its products rose and
the possibility o{ importing goods declined,
Sudan found herself accumula-ting unspent
balances, both private ancl public. tr{oreover,
at thc end of thc rvar a sum of dz,ooo,ooo was
granted by the British Government to Sudan
in recognition of the Sudancse contribution to
the allied war effort.

The Sudan Govetnment, therefore, resoh'ed
in 1946 to undertakc a definite programme of
dcvelopment, to be spread over a period oI five
years, and later a seconcl, development pro-
gramme was planned frorn r95r to 1956.
Rather tlan promote new activities, thc fìrst
progranmc 'sought to meet the deficiencies in
buil<ling ancl equipment and in the existing

SETVIC

shorti
the rr
and r
workr
sums
gated
increa
more
a.gncl
vision
and
Zandt
tion r
{r,oo(
I(hal
Inme
tions
devot
indice

Tht
introc
consl(
in the
later l
ancl g
put f(
to sp€
ties. 

'

Table
I t r

a coll

but c,
them.
publi<
partrc
devot
ment
ment,
conslc
the r,
Of thr
devot,
beginr
vidua.
machi

I  Sùd
j O I Ì

the ÌtB_1
llìe dlì.
shilling

'Ro t r



T } I E  C R O \ \ ' T I I  O F . 4 .  I I O D E R N  S T A T I |  I N  S U D A N 273

on to do so,

íencres glves
have as yet
rt Sudanese
them. Now
startÌng to

lrate young
reut in the
.ing demand
rreign firms.
pard less for
t, and thus
.tious oi thc

nrnes

xistence the
lly short of
mited range
ice, the law
medical and
,st the whole
:zira scheme
abroad, and
ds available
rment.
L a consider-
. First there
duates'Con-
asing public
dependence,
'as regularll'
s, a frequent
nsibly tarcll,
al resotttccs.
rcts rose and
ds decliued,
rng unsPent
c. Moteovcr,
rooo,ooo was
:nt to Sudan
rtribution to

ore, resolved
rogramme oî
period of five
opment pro-

5r to r95b.
ties, the first
leficiencies in
the existing

services ol government rvhich arosc from the
shortage of money for government spelding in
the r93o's, and frorn the shortage of imported
and other materials antl of Ìabour for civil
works in the \rar years.' I NcvertLeless, certain
sums \!'ere set uide for the extension oî irri-
gated agriculture, a virtuaìly assured means of
increasing the national incomc, and îor the
more speculative introcluction of mechanized
agricultute in the central clay plains, pro-
vision oî rural water supplies by kaJìr-diggittg
and well drilling, and establishment oI tlÌe
Zande scheme in Equatoria. 

'l-he large propor-
tiou devoted to education included a gift oI

lir,ooo,ooo to the Gordon Memorial College in
Khartoum, which was being expanded and
turned into a University College. Tìrc propor-
tions of tlìc total development fuDd that werc
devoted to various services and projects are
indicated in Table XVI.

The second clevelopment progr.Lmme was
introduced to ensrÌre the best use of thc very
considcrable surplrrses of rcvenue that accrued
in the years of high cotton prices. {E32,ooo,ooo,
later incrcascd to fS45,5oo,ooo,2 were set asidc,
and governnent departrnents wcre invited to
put forward proposals oî how they would like
to spend nore money and incrcase their activi-
ties. The second programme may be secn in
Table XVL

It rvould not be practicable to attempt here
a completc analysis of thcsc two programmes,
but certain comments may help to illuminate
them. First rcgional rivalries ancl the powcr'îul
public demand for irnproved social services,
particularly education, made it impossible to
devote a very high proportion of the develop-
ment Jundsto themost prolìtable form oI im.est-
ment, namely, irrigation. Evcn if it had lieelt
considered desirable, rnoreover, the terms of
the 1929 Nilc Waters Agreement forbade it.
Of the other sums spent on agriculture, those
devoted to mechanical crop production are
beginning to show a retLrrn as private iudi-
viduals are bulring 1t".1o." and agricultural
machincrl' for use in the cla1s. TlÌe sums spent

on agricultural research, though considerable,
may yet be regarded as less than the optimum.
Nevertheless, in both instances it should be
remembered that Sudan undcrtook its develop-
ment progranmes at a time when many other
territories were doing thc same, so thàt the
recruitment of suitable stal'f, even at gererous
salaries, was diflìcult.3

The same probÌem of inadequate stafÈng
prescnted many difÈculties to the PubÌic Works
Department, charged with the erection oJ
public buildings and tlìe construction of roads.
Some lìne buildings were produced, but there
rvere many delays, and examples ol ill-founded
or poorly finished work which reveaÌed inade-
quate supervision. The dispersal oî efiort pro-
ducecl some isolated stretches of good road and
some valuable bridges and culverts, but left the
country's road network virtually unchanged.
There is still no all-season, let a.lone all-weather,
road from the capital to any of the frontiers,
and even between the principal cities of Khar-
toum and Wad ùIedani vehicles merely îollow
a corrugated track across the clay that becomes
cluite unpassable aJter rain. Many stretches o{
road wcre cleared tlrrough the bush of central
Sudan and graded by the Ministry of Agricul
turc's r4/t/-digging teams. Their maintenance
u'ill depend on thc importance attached to them
by local councils and provincial oficials.

The sums spent on modernizing and extend-
ing the couDtry's telephonc and telegraph ser
vices, and on buying new equipment lor the
raih-ays, were ncccssary lor an expanding
economy. Since there is little demand in the
country for gilt-cdged investments rvhich can
provide an assured income and yet be readily
cr-rnvertible into cash, departments and muni-
cipalities cannot raise internal loans, and it is
necessary to use the general development fund
to finance improvements in communications
and urban amenities. 

-fhe 
railway extension to

Er Roseires will, it is hoped, encourage further
cultivation of grain and other crops in the
southern Gezira. The line newly built to Nyala
should bring Darful more closely into economic

l  Sudan GoverxDrent ,  re t . laÈm.n t  tsu . lge t  L .s t i r la tes ,  t9 t6  5 r  akd  L9 . r - i6  P to<tanùt .s , '9a3 .
!Onar in i l r i rg independencetheSudaùcscdec idedtoh t roducethe i lowDcur rmcy, theSudà lesc l ' ! , rnd( {5 ) , to reP lare

tÌro Egyptian coins and rotes hitherto iD usc. The Lhduge o\ c. was e]fe' tÈ(r ir rr5o, thc l"S being ol the same face \?ìue as
lhc lt.-For soîìe tir e there stjll rcrnaincd an rppriciàble qtrdltii) uf Flsytùrn coiràge nì circulati,rn, and Erslish
shilliùss and uorins were until 1958 îccepted as $";[h 5 ar.l ró pi:.trs r.rpiiir el) , thouah the cì]pro-nlcket 'siÌver' has
rìever bee! legal terder.

s ÌìepuLrlic.I Sudan, .I),1:.lo,ne1ú ttlàs.r t:sti"lalcs 1957-58, Dcv.lopùient Bùdgets, r957.
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relations with the riverain areas, while the
southern Qoz, through which the line is to pass,
has great possibilities for grain, sesame, and
ground-nuts. 'fhe whole Qoz region, which is
outstandingly dificult for lorry transport, has
tlìe ad\.artage of easy railway construction
across it, since little bridging is required. The
building up oî Sudan Airways has been an
immense boon. Between Khartoum and Juba
it has reduced the time of travel Irom tourteen
days to a morning, while bctlvcen Khartoum
and El Fasher the journey which used to take
a week by rail and commcrcial lorry can now
be completed in four and a llal{ hours. Even
where the railway competes on a route the air-
rvays are generally preJerred by those who can
afiord the extra cost o{ Iì.ying, for they arc
swiît, clcan, and reliable, whereas wash-outs
may delay a train for several days in the
rains.r

The sums spent on public utilities and social
services havc inevitably been concentrated irì
urbau areas, especially those by the Nile vhere
the most vocaì, sophisticated, and prospcrous
elements of the population are to be found. In
consequence, they tend to increase the existing
contrast between the amenities of torvu life and
the discomforts oI the countryside. This has
been dcplorcd in some quarters as tending to
produce an urban proletariat with 'no roots in
the soil' and declining rnoral standards. It is,
however, arr iuevitable îeature of bringing
civilizecl amelities to a large and thinly popu-
lated coultry tlìat they must at first be con-
centrated in patches rather than evenly dis-
tributed, and in any case the urllan populatior.r
in Sudal il; still very small, e\.en when com-
pared with othcr principally agricr tural
countrres.

In terms oI the coultry's leccls, literary
education has probably been over-emphasized
at the expense of tehnical training. Moreovcr,
the impact of the secondary schools may have
bccn reduced for the sake oî the University
College, in that English has bcen the mediun of
secondary education. The large Technical
Institute that was set up in l(hartoum under
the sccond developnent p(ogramnÌes should
help to remedy this, as should the proposed

change to instruction in Arabic in the schools.
On the other hand, it should be recognized that
in all poorly developed countries, particularlv
those rvith severe climates, there is always a
tendency to over-value literary as opposed to
manual skills. This is a lìeld in rvhich the
Catholic missions, particularly in the south,
playcd a valuable part, and it will be the res-
ponsibility of the Sudanese Ministrv of Dduca-
tion to ensure tlìat in taking over the mission
schools they do not sacrifìce this tradition.

The end of the second developrnent pro-
gramme coincicled with the advancement of the
University College in Khartoum, originally
built by subscription as the Gordon Memorial
College, to the status oJ ar independent uni-
vcrsity (Plates XLI ancl XLII). As an institu-
tion, the college has ahvays been somewhat
ahead of public opinion and the country's
needs in its provision of faculties and courses.
The ody considerable changes in its functions
nolv envisaged are the crcation of a school of
architecture and the establishment of an
anthropological research centre for which
Sudan has long been regarded as an out-
standing f,eld laboratorl'. îhe long-established
Kitchener School of llIedicine continues to
attract many oJ the cÌeverest young Sudanese
-too many, perhaps, if the relative value of
medical o{icers and higlier civil ser\ ants are
assessed in other than purcly lìnancial terms.
Courses are also available îor training agricul-
tural of8cers, veterinary surgeons, civil and
mechanical engineers, and civil and Slìari'a
lawyers, in addition to tlÌe basic arts and
science graduatcs,

- I H D  
E C O N O M Y  O F  A N

I N D E P E N D E N T  S U D A N

I ntluslrnk z,alion

In the opinion both of the highly nationalistic
politician and of the observer apprehensive
that Sudan rnight once again be cut off îron
externaì supplies, the absence of provision îor
manufacturing inclustries is the most serious
omission from the Ìist of development projects.
Even though there is no overall land hunger
in Sudan, there are parts of the Northern

I The toss of 1ì$t-class trafì. by the raiÌr!ays Ìras been rcflect€d h a decbre in the profitability, and Ìrence in rhe quality,
of the frÉt-class service.
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Province u'here there is insufficient employ-
meut to keep the male population fully occu-
pied at home. These certainly constitute
reservoirs of labour to be tapped. Moreover, the
greater productivity per man-hour of îactory
over manual or fleld labour is well known, and
constitutes a standing jncentive for the estab-
lishrnent of factories.

In industry, so îar as it exists, the dominance
oI  eas t -cer t r , r l  Sudan is  as  s t r i k ing  as  i r  i s  i r r
agriculture. Hitherto, virtually the only fac-
tories of any signilìcance have been the salt-
rvorks at Port Sudan (1934), the ccment factory
at Atbara (1939), the meat cannery at Kosti
(1952), the cotton-mills at Nzara (r95o), and
some soap, mineral water, ancl tanning works
in various ulban centres. Since Sudau is a
cotton-growing country lurther cotton-mills
are an obvious choice for investment, and a
cotton-mill is now being set up, partly with
foreign capital, in Khartoum. In terms oI
market and labour this is an obvious site, and
the ralv material, medium staple cottou, could
be grown locally or brought îrom tlie Nubn
ùIountains. Cotton weaving is unfortunately a
field in which every under-developed country
seems to compete as it emerges from the stage
of primary production only, so there is little
prospect of an export trade in cotton goods. ln
lact, it will be an apprcciable achievcment if
the factory can evcntually compete against
the countries of the lìar East with no more
protection than thc standard tarifi oI z5o/o
FesT).

Recently, the new Sudanese Goverlment has
tnade its policy plain concerning 'the eùcourage
nent of local and foreign capital ir the field of
industry and its attitude towards îoreign
capital iu general' by the publication of a
pamphlet and the promulgation of an ar,ppro-
priate Act. It is its htention that all 'Industries

other thar Railways, Pubìic Utilities, etc.'
(this includes Ordnance Works) 'should be open
to private enterprise'. \\then foreign industria-
lists wish to set up industries in Sudan they
are promised the right to remit profits and
bona fde indivrdluals' savings abroad, and are
msured fair and equitablc compensation in the
event oI acquisition of any property for

nationalization. Thev are also assured that
there rvill be no discrimination betu'een foreign
and local enterprise.l

Certain industries, moreover, whether cstab-
lished by Sudanese or foreigners, may also bc
classified as 'approvcd' or 'pioneer' enterprises;
for this they need, in general teln.rs, to hold
out a fair prospect of success and of benclìt to
the public intcrest (e.g. by saving foreign
exchange), to perform a function not hitherto
perlormed in the country, and to be in need oî
initial assistance or protection. If they lullìl
these conditions, they ar-e ollcred, {or rLp to fi\/e
years, a rcduction of the rate of ìJusiness
Profits Tax, a heightened depreciation allorv-
ance, ccrtain privileges by r,va1' oI retluccd
import duties, preîerential railway ratcs, ancl
othcr benefits, including 'protective 

drrtics on
competitive articles from abroad ol1 thc basis
of the recommendation of an impartial exper-t
body'. It is alwaSrs understood that îoreign
enterprises should provide'reasonablc facilities
for the training . . . and progrcssive participa,
tion oî Sudanese personnel in their establish-
IIENIS .

How îar foreign investors will be attractecl
b y  t l r e s e , u n d i t i o n s , . L n d  b y  a s 5 u r l n , e .  É i v n n
in rg57 by the Ministcr of Filance, rernairs to
be seen. It depends very nuch on the general
political situation in Sudan and thc Middte
East in the coming ycars. At prcsent light
industries are springing up apace in the Three
Towns and elsewhere. As far as Sudanese il,
vcstors arc concerncd, cotton growing, build-
ing, and commerce remain among the most
attractive kinds oî enterprise, lìelds in which
trade unionism has hitherto been lcss efiective
than in more closely organized industries. In
passing, therefore, we may expect that the
present ruling class in Sudan, which is a fairly
close association through family ties and inter-
marriage of politicians, merchalts, ofÈcials aud
arrny officers, and is fairly closely involved in
cottou productior, will show little sympathy for
policies which keep down the price of cotton or
strengthen the bargaining position oî labour
in the cotton-fields.

Yet economic dcvelopment ca.nnot be held to
consist merely of the creation of manufacturing

.,.: l,:!-lul:-:-l -l!.dl: I r ht ..t ppt ou.d i-nretili.ses (concessions) A ct, rejó, and statemeDl .,i ,covernmenr l,oricy towardsrt  e FI .nr t rap.  r r ' r  r i t  to.  J l  anLt  lur ! rgI  caprtJ l  ,  .  , ,  r t57.
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industrics, whether with domestic or forcign
capital. It is also intimately concerned wiih
relcasing and deploying the potential manager-
ial and inventive ability of the Sudanese peoplc,
the diversification of their activities and the

tvhich deals in efiect with all pcrsons not
covered by Figs. 33 or 34, may bc lookecl on as
an indication of the present state oî humcl
development of thc country.

7 he Economic Dileruna o.f Sudan,
The people of Sudan arc rvell aware o1 Ute

dilemma that conîronts them. On the onc Lancl,
they v-ish to rid thcmselves oî their present
depeDdence oD cotton .LS an export crop, yet
can hnd no other product that comes near to
competing with it for easc of prodrctiol or for
price in thc special conditions oJ Sudan. Ou
thc othcr hand, they rvish to balauce agricul-
tÌtre and alimal rearing r,vith factory ìndus_
tries, rvhich generaÌly enable the inclivicluai,s
prodr rc t ìv i t v  to  bc  muc l r  l r ig l rc r  cnd  l , ruv i tJe
a  UuHer  agatns t  \ r \d rs ,  cu l lon  s ìu rnps ,  : rnd  the
cessation of imports. Yct successlul Sudanese
tuclustrialists cannot be crcated by Ìegislation,
while at the same tine it would be politically
uudesirable to give foteigners eticesslve ut-
flueuce in any one LtrancÌr oî the nation,s
economic l ife.

Moreover, tlìere are today marked differ-

SLrdan. Just as the Sudanesc wish to catcir up
industrially with other more advancecl coun-
trles, so the reuroter and more backward parts
of Sudan are not content to lag bchind the rest.
In so far as investment is controllcd by thc
govcrnmcnt, it will always be a tricky political
problem whether money should be spent in
the areas afiording the best prospect oia goocÌ
return, or rvhethcr it should bc distributecl

O F  T H E  S U D A \

according to ideas of spreading the benefits
equilably helrvr.crr provinces or r"gions.

In the Northern Region it cannot be expec-
ted that agricr tural expansion rvill do more
than l<eep pace with the growirg number of
mouths needing to be îed. Good rail communi-
cations, lìowever, combined with tirc prospects
of generating electricity îrom the Nile, suggest
that the Shendi-Atbara Berber reach afiords
a reasonably secure prospect of developiug
índustrially. In westenì Sudan, on the other
hand, there are immense prospects of increased
agricultural and animal production, but indus-
tries are less hopeful, for apart from problems
oI fuel or n.rarkets the creation of cities nrust
always present Jundamcltal dificulties in
securing fresh provisions or an adequate water
supply.

ln the central cìruy plains agricultural ex-

those of northern Sudan,lvith the added feature
that the Three Towns, containing most of the
lorergn commercial population, are likely for
some years ahead to shorv the most enterprise
in exploring nery lines of business. EaÀtern
Sudal has by comparison ferver prospects.
Agricultural production is urrlikely to expand
much, ald whilc Por-t Sudan may grow indus-
trially because imported raw matcrials arc
cheap, it has the disadvantage oî being almost
8oo km. from the capital where the best market
is to be Iound.

In southern Sudan the potential vnlue of
much of the lancì is great, but so many human,
social, and economic problems are present that
it is impossible to foresce a speedy extension
of productionand trade.'l'he Zande scheme and
the industrial establishments at Nzara have
shown that the Azande can be trained to grow
cash-crops and u'ork in îactories, but they
havc not yet proved that tÌris is a profltablc
lorrn oJ investment. Reference to the work
of the Southern Development Investigation'fcam 

has already been made in Chapter X\IL
Thcse problems will have to be discussed

and resolved by the Sudanese thenrselves, for
1he grcat political and social revolution oi the

FÌc ,
Ìabo
valLr
:Ldva

to tf



he benefits
gions.
,t be expec-
ill do more
number of

Ll communr-
Ìe prospects
{ile, suggest
:ach afiords
developing

n the other
of increased
, but indus-
m problems
cities must

fficulties in
quate water

cultural ex-
and through
:e pumping
levelopment
rge. The in-
tbe sanle as
dded leature
most of the

re likely for
st enterprise
ess. Eastern
r prospects.
y to expand
grow indus-

raterials are
being almost
: best market

lial value of
oany human,
present that

dy extenslon
e schene and
Nzara have

lined to grow
es, but they
; a prolìtable
to tbe work
Investigation
)hapter XVI.
be discussed
Lemselves, for
rlution of the

Petcehtoge wiih
prrmory occupotroh
neither 09ricultute

nor onimol husbondry
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to the tÉining given by mission schools prrnci|ally Roman Catlìolic in the area. Source as for Frgs

33 ano 34.
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past twenty years has lcsulted in the termina- or the rule of the Nàzirs, the Sudanese now rn

iion of the-Anglo-Egyptian Condominium and power are not seriously interested in socialism.

in the installation of the educated sudanese as It may require either a serious slump oI the

the undoubted rulers of their country. As an emergence oI a considerable educated and un-

indication of how things are likcly to go, it is employed class to undermine the social and

rvorth recording rat rvhile rejecting tribalism economic structure of Sudan as it stands today.
'IABLE XV

VALUD OIì SUDAN'S TMPORTS AND DXPORTS
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Chapter XVIII

THE WAY AHEAD

Ir has_proved possible in an earlier chapter
(Chap. VII) to give an estimate of how Sudàn,s

seems reasonable to assume, therefore, tha.t no
type of family limitation will be adopted in the
fores.eeabte future lo talsify rhe prophecies of
rne demographer, It is more probable, in fact,
that irnproved public healtli facilities will re_

Yet while the population rises we cannot be
equally confident of the expansion of Sudan's

East, since this would make the foreign inves-
tor readier to lay out his money on lóng_term
projects and might reduce current erp"rr-dito."
on armaments. On the other hand, there are
undoubted opportunities, in a disturbed period,
of obtaining lìnancial aid from rival îoreign
governments, and private nests can often be

remote.
Of more immediate importance, from Sudan,s

R S ,  t g

point of view, would be a return to a more
slable demand for her principal export, cotton.
Ihe suc.essful marketing oI the Gezira cotton

bandied about in the Press, and the events of
1957 and 1958, when Sudan was left with
almost a whole year's crop unsold on her
hands,- have shown that inexpert handling can
cut off at the source alnost the whole of the
country's supply of foreign exchange.

Yet even the best saìes policy can succeed
only when there is a consistent demald for the
product ofiered. Today artificial fibres or
mlxtutes of artificial fibres with medium staple
cotton are meeting much of the demand fòr_
merly supplied by long-staple cotton, and
competltion from this source is likely to
increase. Though much of Egypt,s cotton has
Deen Dought rn recent lears Ly the Sovjet
Union and other Communist countries, Suclan_
ese cotton has not commarded a ready sale
with its traditional buyers in the United king_
dom, France, and elsewhere. This is becauie
these.long-esrablished users are going rhrough
a marl(ed depression, parlìcularly in Lancashire,
wnrle thc many ne\4 rextìle industries thal are
being established in other parts of the world
and. are capturing the markets are generally
buying cheaper cottons than Sudan,s. Whenthè
Americans turn to disposing of stocks of Ameri-
carr cottons at artificia-l prices, it is hard for
small countries whose economies depend on
cotton to compete on equal terms
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Sudan's advantage to join a group or union of
states which could speak with a louder voice
on economic and other matters? And if so,
does Sudan's destiny lie with the Arab states
to the north, in many vrays akin to her own
notthern provinces, or with the African states
of the west and south, among whom there are
mixtures of tribe, tongue, and creed comparable
in complexity with those of Sudan herselî?

These are not questiorrs to whìch lhc 6eo-
grapher should try to find an answer, though
he can scarcely help asking them as he surveys
the Sudanese scene. Throughout this work an
attempt has been made to give an account of

O F  T H E  S U D A N

some of the ties of administration, ol communi-
cations and commerce, and of common interest
that hold Sudan together and give the country
a distinctive personality. It will now be for the
Sudanese and other inhabitants of Africa to
determine their own destinies. They must
choose whether they want to redra\M the poli-
tical map of the continent, or whether they are
content to make use of a pattern of boundaries
and states bequeathed to them by the Euro-
peans. The white marr set in motion revolution-
ary changes in Africa, but responsibility for the
îuture lies in the hands o{ the Africans them-
selves.

of f(
thor
R,G

aDrs

ansc

'anat

atba

auLl
bala

bam

barc

bersl
bido

dar
datat

dhuri
doleil



)f communi-
non interest
the country
w be for the
rf Aîrica to
They must
aw the poli-
her they are
I boundaries
g the Euro-
r revolution-
>ility for the
icans them-

GLOSSARY AND ORTHOGRAPHY

A glossaly of A:abic an,l othel non-English wonls employed
anil a note on the systew oÍ spe-lling adopied 

- -

iì'i;t"#".1*"1fl'ffiÌÌii"*:í:Ìl.r.t"v-e 
rnade it virruarry impossibrc ,o avoid rhe use or a rumber

^ *ìrimrr:ji.imliiil,ll;i "{*{;iy_*r*, Hî;;if: i;ffi ui:1t*:*"J: *:l1:
arr pr"ce-n.mi! a,ia*'"àìi'iÍ;ji;;#1.:ìi:Z':ii,n':;n'i:rX,ii:Ì1.":1,?nX g:$i,jnjfj.i;;

anis

ansora

'aradeib

alamur

atbai (Beja)

aulib (Beja)
balagh

bamia

barcha11

bersim
bidonville (French)

Bilàd es Sudan

S oy g huri, pulpul eo - s eyi c eurn,
a haftq gtass.
H y p atu heni a, b s eudo c1trl1 -
ba r i a, anothet- h a t î q grass.
Ta mat indus indita. 

-

Sand-dunes stabilized bv a
small clay conte4t.
The plains to the west of the
Red Sea hills.
The Red Sea hills.
Land accidentalty flooded
in the Gash Deltà.
Hibxscus esculentus, okta or
ladies'f ingers.
A ctescent-shaped sand_
ctune
M edicag o s atiL) a, lùcer:\e.
A collection of poor slums
and shacks occuiied bv in_
digent urban wofuers. 

-

The Lands of the Blacks.
hence the Sudan: today thé
term 'Sudan' 

is increasinglv
being used in English inste."aà
oî 'The 

Sudan'. 
-

Slriga sp., especially hermon_
lhi.a, lhe parasitic lvitch-

The Nile flood, hence the
cultivating season that im-
mediately follows it.
A homeland or tribal centre
The warm season at the end
of the rains before the oorth
wind begins to blow.
The ca-ravan road from Dar-
fur to Asyut, which tradi_
tionally takes forty days to

Soyghum oulgare, ÍÍlllet -
Ijor.tssus 

_aeth,iopium, a spe_
cres ot patm.
HJ,bhaene thebaàca, tine
branching palm.

dukhn

faki
fasuÌia
lau

feddan

ful masri

gbaria

gwrneb.(Beja )

habùb

hafîr (pl. hafayir)

harà,2
hariq

hashàb

hawasha

indeîà.b
inselberg (German)

jammeiz
jebel

Jellàba

kantar

Pe n n i se.t ùt n t y pho Ìd e u n, brrl_
rusn mruet.
Holy men.
Faseolus aulgali,s .
Dark, cracking clav soil-
liable to shallow flooéing, in
southern KordoJan and Dar_
îur.
A measufe of axea used in
Egl,?t and Sudan, equalling
I.O3ù aotes,
Vicia faba, the Egyptian
oe;Ln.
Track joining huts in Zande
alea.
The Red Sea coastal plain.
A hot wind of late súmmer
in the Red Sea coastal plain.
A violent convectional dDst_
stofm.
An.artifrcially excavated
sutlace reservolr.
Acacid, albi.da.
Fire, hence a system of pre_
panng ground for cultiva_
tion by burning the grass
upon rt.
Acacia, senegal,, also the gum
arabic lvhich it yields. 

-

A teDancy in the Gezira or in
other agricultutal schemes.
Cortlia, abyssinica,,
An isolated hill standing up
lrom a plaln.
Ficus sycarnoyus,
A  h  l .
Northern mercha[ts in Kor-
doJan or the southern pro-
vlnces.
A measu-re of weight, especi-
ally of cotton. A large Àd'r?lay
of unginned cotto; equals
3r5 lotls, a. sr]lall hantal oî
guÌned cotton is roo lotls.

damira

dar
darat

Darb el Arba'in

dhura
doleib

dóm
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katiri

kerrib

kharil The rainy summer season.
khor (pl. kheiran) A shortlived stree.m or

watercoulse; also a back-
water of the Nile or a narrow
intet oI the sea

G L O S S A R Y  A N D  O R T H O G R A P H Y

System of cultivation in
Mofu area,
Severely eroaled land by a
river bank.

seifì
seluka

the direction of the prevail-
ing wind.
(ó) The hot, dry summer
season.
Adjective ftom (ó) above.
A digging stick, hence land
sown aJter wetting by the
Nile flood because a d.igging
stick is used for making
holes foa the seed.
Clarifed butter.
Aaa.cia sPiroca.vpa.
-A hanal-operated lever lor
raising water.
Muslim law.
A village headman or the
leader ol a group of nomads.
A system oî loan, ostensibly
'without interest, secured
against growing crops.
Winter.
Adjective from the above.
Blopharis sp. (?) edulis, a
valuable fodder plant in the
Butana.
An obstructio[, hence the
floating vegeta.tioù which
may obshuct navigation on
the Upper Nile, anal hence
the swamps region itsell.
Acacia arab'ictt vat.,rilotica,
often lound by the banks ol
the Nile.

surret (also kno'w1 as setoot) T&barl'us sp., a fry
n'ith a bite very painlul to
animals and men.

talh Acaoi,a seYal.
talha A dark, ctacking claY not

liable to flood in southern
Kordofan and Darfur.

tebeldi The baobab lree, Ailansonia
digitata.

teras (pl.  terùs) An earlh bank bui l t  lo- 
rlivide frelds or to cleck the
flow of rain-water.

terfa Tanxaril atticulata.
tób A piece oÎ cloth about 3 m.

long worn as an outef gaf-
ment bY women.

toich (Dinka, sometimes $'ritten ,oir) The flood-
plain of the Nile which
afiords good gmzing in win-
ter after the flood sub-
sides.
Kigelia aethioLicLt., t}ìe Sau-
sage Tree.
Calotropis Procera, the Deaò.
Sea Apple.
A large river with a sandy
bed rvhich flows intermit-
tently in the rainy season.

kitir
la'ót
lebad

lubia
lulu

maya

mesa (Spanish)

millième (French)

mlsqa
naSana

najil

naqa'a

'\1à"zrr

aeem (Indian)
nimitti

'omda

'omodia

plastfe

qardud

qoz

qubba (pl. qubbat)

raqaba

rotl

saqia (pl. sawàqi)
saqrya

seif

Trigonella laainda.ta, a gtaz-
ing plant ol the Kerrna
Basin.
Aoacia mellifera.
Aca,cia ovfola.
The rich silt soil of the Gash
Delta.
Dolichos lablab.
The shea butter nut, ftuit oî
Butryros,erwuw Parhii var.
niloti,cum.
-{ seasonal pool in central
Sudan flooded by the over-
flolv Ífom a stream or river,
A flat-topped hill {otmed oî
horizontal strata.
A thousandth part of a
Sudanese pound, worth àd.
A minor irrigation channel.
Trypanosomiasis in animals,
transmitteal by tsetse flies.
Cynodon daalylok, a cortrtùon
grass in irrigated areas.
A flat-surfaceal non-cracking
clay.
A tribal leader.
Azadirachla. indica.
Sinxuli.uln gri sei coll'i s, a s'j1all
and troublesome fly.
A headman of a group oî
villages or oJ a section of a
tdbe.
The territory or Îollowers of
the above.
One hundredth part ol the
Sudanese pound, woÉh zld.
A leddish sheet eroded loam
soiL
A general tefin for sanal-
dunes.
The tomb ol a holy man,
often a consplcuous dome,
A clay-bottoned meander-
ing channel il1 southern Kor-
dofan and DarJur.
A measure oî weight, equals
o.99 lb.
An ox-drawn q,ater-wheel.
A grassy stretch ol clay soil,
bare ol trees, in Acacitr'
wooclland.
(a) A sword, hence a long
sand-dune, Iying roughly in

sem11
seyal
shaduf

shari'a
sheikh

sheil

shità
shitwi
siha

sudd

sunt

,Ab
Abl
'.\b
.Ab

S'Ab

Abi
Abu
Abu
Ab]
Ach
Ada
Ada
Ade
Adil
Ado
A.nú
a 8 i

so
E.
2i

aSrr
tri
PI

Sr
in
7 ;
rn
M.
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de
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cl?
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Agrxl
D,

Ahm
Ahm

26
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I

I

I

l

I

I

Abé

Abr

umm shutur

'usha!

wadi



the prevail-

ry summer

ó) above.
hence land

ing by the
re a digging
for making
d .

a ,
i[ lever for

nafl or the
I of nomads.
r, ostensibly
it, secured
crops.

he above.
l) edulis, a
plant in the

hence the
tion which
rvigation on

and hence
on itself.
ar. nilotica,
:he banks ol

,s sp., a fly
/ PaiDful to
t ,

Ìg clay not
in soùthern
arfur.
, Ailansonia

k built to
'o check the
:er,

about 3 m.
r outer gar-

I The flood-
Nile 1shich
zing in win-
flood sub-

,d, the Sau-

a, the Dead

ith a sandy
rs intermit-
ry season,

Aba island, 2oo, zo9
,A.babda tdbe, 16' .Àbai  dver,  16,  r r r ,  r r8
Abbas, Mekld, 15'Abd el Màgid scheme, 2oo, 2rr'Abd er Rahman el Mahdi, Sayed

'Abd er Rahman, Sultan oI Dar{ur,
r 5 6

'-A.bdallab trrbe, 82
Abéché, 17

Abu Delerq,2r8
.Abu Dóm, Khor.  r tq.  r1r
-{br Fareha, Wadi, 

-51 "

Abu Habl, Khor, r59, 16r
Alru Hamad, 15, 40, 46, ts, r3r,

r 3 7  ó ,  2 o 7
,4.bù Hashim, r93
Abu Rukba, r83
Abu Zabad, 168
Abyad, Lake, r74
Acholi tribe, r 7, 84, 2 53,2 5s, 26r
, ldansonia dig i tata,  oa,69,  r58
Adar, Tlhor, tr 7
Adentun honehel .  69,  173
-A.dit. Khor, rr7
A d o k , 2 3 8
4fifi cotton, zz8
agicultural rescarch, Sudanese

€mployed in,  2r ;  in DarIur ,  156 i
in Qoz, r6oj in Rainlancts,
r98; in Gezira., 2o4, 2r4: irr
southem clay plains, 246; in
Equatoda, 255, 258 ; at Kadrgli,
27o; expenditure on, 273

agriculture, devÌlopmenl by Egyp-rrans,  14t  DìDnogtaphy ot ,2r ;
prospects of in centraì Sudan,
z5;  need for  land Jor,  7ì :
Sudan€se at t i tude towards,  )a;
in Northern Province, r36, r4r-
7: in Western Daîlnî, r5r I i
rn ! loz.  15Z-61,  16ó;  in Nùba
Mountains, r?4-6; in centrat

-4gr i tu l turc in the Sudùn, Ed.  I
D.  Tothi l l ,  , r ,  2to

A h m a d ,  K .  S . , 2 o 5
Anmed X'Iumtaz Pasha, 22o, 228,

266
Aidàab, zz7

INDEX

air service, Khar:toum-Northern
Province, r39

Akasha, 15.  r4o
Albada, l_origin of Shaiqiya, 78
ArDerî ,  Lal te,  r to l t ,  r r3,  r l3 5,

Alwa., Cbdstian hingdom of, 82
A m a d i , 8 7 , 2 5 6
Amara Dunkas, 82
Amara.r, section of Beja, 80, 226,

2 2 7
-{mbatli, I-ake, ,i4
aljjhatch (Het wtnteta daphtò4t-

r o h ) , 2 3 7
-A.merican -Army Air Forcc, photo

Srapny by, 25
A n d r e w ,  c . ,  3 2 , 3 4 ,  j 6 - 2 , 5 2 , 6 0
A n d r e w s ,  F .  \ Y . , 6 7 ,  2 2 6 , 2 5 2
AndroFogon gaya.nus, 67, 217;

gayanus xay bisquamulatus, 68 :
s ! . 7 2

Anglo-Belgian agreement, 15
AnBlo-Egyptian, Condominiom,

13, 15, 228; Nile Watets Agree-
ment, r2r; relatiotrs, 269

Anglo-French Convention, 17
animal husbaÀdrv, amons Àrabs.

93;  in Western 'Sudan, i48,  15r,
159-60, r6s-j, r6g-j2, r?6; Ì1
central clay pla.ins, r8z; in
southern clav Dlains. 2?8-zo:
in lîonstone- ptateau, iOr ,z:
in south-easterD Sudan, z6o-zj
development of, 27o-r ; employ-

Akogeissus sahimpeyi, 69-Zr :
s P . , 6 7 , 6 8

-{nuak tribe, 16, 84, 238 40'Arab,  Khor,  r26
,Arab,  contact  wi th negrocs,  r ì :

dislike of Ec'".Dtian 
-rute. 

ri:
tribes in Sudàn, 7a-5; invàsioî
of Nuba. Mounta.ins, 78; defini-
tion oI, 80; enhy irto Sudan,
80; in Western Kordoîan Dis-
trict, 83; traditions of animal
rea"ring, 93; increase in poputa-
tion, r08 i scarcity near Dongola,
r39;  in West,  r48;  ( rc l ts  o{ ,
r53,  160;  in Kheiran,  r63;
a6Z-Zo Èassim; iÍ Nuba Moun-
ta ins,  r73;  t r ibes,  z?o

Arabia, tribes oî, 74, 226
ArabrÀn desert ,  33.  2Jr
. / \ rabrc tanguage, t3,  r6,  r8,  2r ,

7 5 ,  8 3 ,  8 4 ,  8 8 ,  r + 8 , : . u  s ,  z a s'  aMdp ib tT a Na, t  ndus i  n i t  ta) . - t  ja ,
r 7 3

,\rba"at, XhoÌ, 2-32
Argo,  I  ìor ,  r18;  Is land.  I ì8
, l  y i s t i d a  b a l l i d a . 6 8 :  s , .  6 0 -
Arkrn ,  À .  J . ,  r5 ,  37 ,  7S, i : ,  s3

r3i), r3u
r \ rmenians,27t

Arundinaùa alpina, 7r
Asili cottotr, 228
Asmara, 16
Aswan, Dam, 16,  rog,  r2o- j

passrnx, r4o: fowll, 226
Asyut, 18

Afhai, 21 5, 2rg-2j bas siw
Atbara. batue of, i5; climate of.

44,  46;  funct ions of ,  ro5;
r35-7 passiw: dòm n]ut Íarlorv
a-t, 2r.8; railway to, 267; induó_
fry af ,215

Awei l ,  56,  57,  to6,  238 ao,  za2,
z + 8 ,  2 6 2 , 2 6 4

Aìireil Dinka, 98
Awlad Himeld, r77
Aradi tathta indi îa:  J1.  161
Azande, see Zande 

_ "

Azum, Wadi ,  r5o,  t52,  166

babanusa,, i65
Bacon, c-  H. ,  r4r
bad,ob, 63
Bagrida.e,243
Bahr € l  Arab,  69,  r r r ,  r16,  165_6,

242
Bahr el Gha"zal, poputation ol

provnce, 19, ro4, 106_8; Í,ater
r-egime oî, 29, rt6, r28, 245:
orarna8e system, f5,  r r4,  r r7;
sol ls  or ,  53 i  s lavery in,  84:
r j rnka rn,  ò5;  t t ibes of .  87:
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Ba.hî cl Gl\ zal oolúiluutd
settlcd areas oJ, 88; PhysicaÌ
conditions iù western, 97, 253;
name of ,  r Ì r ;v is i ted bY Arabs,
166; fiood plair oÎ, 242; Iror].-
stone Plateau ir, 249; s{vamps ol,
rso-t  ;  exPlorat ion uf ,  26Ú

l la l , r  e l  Jebel .  f loud t la in o{ ,  6{r ,
crossed by l)inka, 85; ramc ol,
r r r ; regime of water rÍr, rr3-17
Passxw, 243,21o;  ProPosec con-
t lo l  of ,  123-5,  navigat ior  on,

Ilal\r ez Zerà|, rrr, lIa6-j7
B a k e r ,  J  N  L , r r r
Baker, Sir Samuct, 86, 9(), r ro, 253
b&larh laîÀ, 222
Bdùnites aegr\tia.&, 61, ()6 l, 69,

236
8 a 1 1 ,  J . , 3 6
BaÌogh, T., 26.5
Ldw,i.t (ol<rn, Hihiscus escutentus),

r 4 2 ,  r 4 5 ,  r 7 5 ,  1 8 5 , 1 U 7 ,  i 9 5 , 2 4 2
Bafl Uurvcida hils, rg.t
b a n a n a s ,  r 5 ? , 2 2 4 , 2 4 2
BaDno, r59
baobab t lcc ( tebekl i ,  Adansonia

d i g i t a t d ) , 1 8 ,  1 5 6 . 1 7 3
Rrqqan - \ rab\ ,  8r  8,  r l - l  77,

f ò 2  3 ,  r 9 2
Eara,  rú3
Baraha, I {ho1,  226 3r
Baraha detta, 36, 37, 57; cottor

BarakaI ,  2or,  2o7,  221
Barbour,  K.  M.,  r27,  r  52-3,2r3,27o
Barer,  Nadi ,  r5o
l3ar j  t r ibe,  85-6,2+2,2$,  2t3
Barkal ,  Jebet ,  138

Baro River , rr7, 2.t5
Basabir b:Ìsm, r4r 2
BasenÌent Complex, slrùcturc aùd

rel le{  o{ ,  3.r  4;  soi ls  ot ,  52 . t ,
242,  ìn Noúl ìern Sùdan, r3r i
crossed bY N e ,iaÌley, r33; in
Ìlatn el HaÍlar, r4o;irì Westcrn
Sndaù, r48,  157,  162;  Natcr
burDlv rn,  r ;o;  in Nubà Moun
taiós,  r7.  rn ccntr  a l  c lay pla ins,
r 8 r  ;  i 1 Ì  F u t a n a ,  2 t 5 ,  2 r 8 ;

basin i Í igat ion,  in lgyPt,  rzo;
in StrdaD, r33 43 fassr"r

Ìlatahin tribc, 2r8
l3atn cI Hagar, 79, r.1o
Raucr, P 

-l' 
, 2o5

Bauhinia reticulata, 64
B a x t e r ,  P . ' f .  W . ,  r 7 ,  1 9 ,  7 5 , 8 7
Bdy. t rn l i .  l I .  S. ,  r i ì3
Bd], r '1. ì  c lcscr t ,  66,  7" .  Er.  r rx,

r l  r ,  I 3 9 ,  I 7 ( )
Be.herahsts,  sb ,  f ,9
l jedcrrr \ - . ì  1rrDc,  7ò,  ò2
Redeyat t r ; t re,  17,  r8,  83,  r5r
Beigo tibe, 84
Beja t r ibc,  r6,  71-80,  E. l ,93,

r o | ,  1 9 6 ,  2 2 3  3 r
Belgian Con8o, 16,  17,  55,89,

213'  255
uelgians in Equatotia, r+ 15

I N D E X

BelÌ ,  H ,  2r4
Beni  '^rner t r ibc,  16,8,o,223 9

Beni Hclba tribc, 166
Bcni Hussein tribc, r5o
Beni Raslìid tr lbe, 8r
Beni tlmnìaya tribe, ti2
B e n n c t t , S C J , 1 6 6
Bent iu,238
Berber town, 79, ro5, 135 a,
Bcrber ftibe, 8r
lSerber Drovince, abolition of, r9
l3erber-Stìendi reach (see Slìendi-

Berber reach)
Berqeis pump scÌeme, 142,  r++
arrs i r , - ( r ìcerne,  Mtdi .ùPî st l t  t .d) ,

r 4 2 ,  r 4 5
Bl]Éi tribc, 82, 84
Bihd, es Sudan (lards oJ tÌÌe

blacks),  13,  E8
bilharzia, in Northcrn ProviÌìce,

r4o; in Gezira, 2o3
Biren Natlun, r32
bird pests, r94, z.tr
Birkid tdbe, 84
Bislìarin tdbe, 16, :Jo, 

"r8, 
2?6 7

Biyut, Jebcl, r84
B l a c k ,  R .  P . ,  \ < ) 9 , 7 2 4 , . 4 1 )
Ble|haris \1) IillLttlolia, 68 l?)

e d u l i s , 2 t t ;  s P . , 6 a
B l o s s ,  J .  l l .  E . , 2 3 r
BIue Nilc, régimc of Í'atcr , 15,

29,  r r3,  r r7- \3,  a2o,  r25;
valley (r1, r5, 16, r19; cafir'.,.ge
of srlt by, 36; ovcrflo\'r- oi, 37;
terraces bcside,  37,  57;  soùc€
of Gezrra pÌain, 58; vegctatior
besidc, 64, 73; tlopulation be
sjc le,  97;  archaeological  sr tes
beside,  ro, t ;  soÙrce ol ,  l ro;  t rF
butar ies oI ,  r r r ;  colour o i ,  r r r ;
settìemeDt aÌong, ÌE9; naviga-
t ion on,  rg8 9;  sal ts in,  2. ì3;
cultiwation bcside, 207, in KlÌar-
torm Prcvirce, 2o7 9, rrrtga-
t íon bcsi( ìe,  2ro r  I ,  2r2 i  l ) r idg-
i^g ol ,  267,  Prosfect iDg along,
268

Blue Nile Frovince, urbaù PoPu-
latiorì oî, ro5; demogaphy ot,
ro7 8;  soi ls  of ,  64,  r23;  head
q uarters or, 2o7

Bol ton,  A R C, r4r
Bom:L plateaÌr, 6r, 234 +2
Boùso hibe, 86, go
BonÀo Baka tribal $ouP, 86
Boot l Ì ,  G.  4. ,  r9o
Bor, 6(], 235 ,+2
lSor Balanda tribe, 84
Bolassus úelhiobillm, 69
Bororo (Corv FiÌlani) tribe, 81,

166, a67
Bosaia seue1dlensis, 6a
Bosnia, ? oirgrl of Shaiqiya, 78
Bosweltia fafyrifera, 64, 6e, tr
Bathrio.hloa i scul|tfl , 262
bourdar ies o{  Sudan, 15 r8
bovinc pteùro-pneumonra, 239
Roxall and Compa.nr", 272
Boya. hilts, 26(r-r

B o y n s ,  B .  N ,  2 r
ÌJozi ,  Jebel ,  r87
Btachiar ia obt  sì f lor ,1,  67;  sP.,7r ,

sP. aJl. la,úhatenaa, 6e
R r r a n ,  I l I  4 , 8 6
Britain, partner in condominiulll,

rj; coitrol rn Dg1'pt, 14; rule in
S Ì r d a n ,  r 5 , 9 0

British, ùriters on Sudan, ?r;
engineers,  126;  Ì le in Sudan,
265 72 fassirn

Brown race,  J1 78,42,84
Brorvne, \v G., r53
Bf l rce,  James,82,  r l r
Buf fa lo Capc,  r16 17
tsulbostltis arrosangui eus, 7r
B u n t i n g , . A . . H , 5 4
Burckhardt ,  J .  L,79
BurrLn tribe, 84
Busata pump scherne, rg2, 2Ir-î2
Butana, relièf of, -52; dra.inage of

southern, 53; wegetation ol, 66;
tribes of, 8t; charactcr of, r28;
grazí l  by_ Arabs.  r8J:-general
account o l ,  2r5 Ìò i foad acros<,
2?5; contrast 1l it1Ì Red Sea
hi l ts ,233

Butia.ba. gauge, rr3
l l u t t ,  4  ,  1 7 ,  1 9 , 7 5 , 8 4 ,  E 7
llu4tro s?crmum lliloticum, F, 212

caalastral survey, 2?
Cairo,  Ni Ìe vatGy at ,  r2o, t radcof

Darftlr $.jth, r53
C,aùo-KLartoum telegrath, 14
( ù lót toPtr  PvÒ(Pta.  a.o
fàmcis,  Jr ' t r ibÌ t r^n ot .  !ó:  Lr

Noruìcrn Sualar, r39; in \Nes
tem Sudan, r5o,  169 72;abserì t
in lebcl Na.rra, r55; export ol
îrom larfut, 156; in Kordofan,
167; export o{, r7l; in central
cLry p larns.  r8 l  4 i  nìarketed r
l 'hrce Tnrns,  ,o9;  In lJ  tana,
2 r 8; bcÌongingto R:tshàidalribe,
226; ofi-tahe in Eastern Sudan,
rJl cxported during TurkiYa
206, n m DErs o1,  :71

Ca.wúbis sat ina,  256
cass:rva, 254, 156
Cataract, rsl, ).2o, r23; 2nd, r33,

r lo,  DaI ,  r27,  r33;  3rd,  i28,
t  3 3 ,  r + t  1 t h ,  r 2 ò .  r 3 3 , -  r l 7 ,
5 t h ,  a \ 3 .  r J l t  b t h , 9 7 .  1 2 6  r ? , )

CÌ t for . l ,  T.  R,256,  259
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Nilo Hamites iD, 85 6; bitten
by Glossir?a worsitans, 93; dis-
tiibutìon of, 96; among AÍ'eil
Dinka, 98; use of bÙlÌs m saqtds,
rar ;  in Jcbcl  l fa l la,  r55;
exl)orted from Dadur, 156; in
southern Qoz, ró5 8; in Nuba
Àfoùntains, r77-8i itl central
c la j ' t , la ins r  83,  r8-8; in Butrna,
r r 8 ,  a r n o n g  B e n i  A m e r . 2 2 5 1  L n
southern cla.y Plair\s, 237-42,
,+5,  ,48i  in I ronstune Plateàu,
,53;  among_. urnKa, ,54-;  rn
sout lcrù l ì r l l  masses,  ]oo 2;
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Celtis .
Csnchl

38,  !
Chatal
chick l
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Clìristi
Clùisti
Chryso
Chryso
Ciaer a
Citharl

Clariid

drair
3 + ;

62-9
r  2 8 ,

basir

r 6 r ;
r6+-

r 8 o
4 8 ;  I

Cloust(
cojlea.

Colvh,

upp,
ì n S
ì n M
i n I

145;
i n I
Suda
r 9 ò ;
2 2 7 ,
266,
phon

r3 ,  r
Congo,
Congo

besid
Contavi
copper,
cop''Ilg
Cotd,ia

Zeidz
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Celtis zenheri, Jr
Cenctuus bifl.oyus. 68
census (populxt ion of  Sui tan),  r r ,

ùò,  90.  93.  ro4_7
Chataway, J. P. D., 8r
chick peas (Cjcer ar iet in t r \ .  \a1.
Christianity. attitude of tihaiÍa

area,  r23:  centr .11 c lay pla ins,
ròo 2t4i  southcrr Ì  c ìays 231
4ói  betwecn souirher Lr  à i t t  nr . r \
ses, 2.5 r 3

Olouston,  T W-,  rq6
Calfea alabiaa,245; robltsta, 25e

Colnn,  R C, 175-6
cothbre[ae.ze,. 63, 67, 69, 72, 165
communlcatrons, ùvestment in

corìd^m jn iu-rn,  - \nSIo EgJ?t ian,
1 3 ,  f 5 ,  ò a

Congo, sec Beìgiaú Con{o
Congo River, Èongo trióe settte.t

besrdc. 8ó
Contarinia solghicota, ú2
copper, 17
coPtrriglìt larv, 2:
Cot, l ia  db), ts i  ka,69,  Jz,  js7
cotton, cezira sorr slitea ió ;s

6r ;  -wFaving in Shendi ,  r :Z;"a i
zetdab. r43; rrl Northerr pro-
vince, r45; in Westeln DarJur,
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/l i / l l /  ( latc summer),  3q.  46/a/d/  ( ratc summer),  iq,  46
Darb el  Arba' in,  18,  i i :  r r r
Dar lur ,  i t rc ludeLl  ' "  Éua" l i  , ; ;

physì"a l  geograpny 
" i ,  3r  ó;

soirs or  53i  goz jn,  óo;  vcReta-
t roo ot .  66 7r '  nó^r , l :+ i - ;  . , rtioo of,t roo ot .  tó 7r ;  popùlat ion c, f .
7a,  83.  Et  :  urban;at jon ot ,  ro4;

219
Crazzolan, J. r., ZS, 8s
Lrompton,  E. .  5 +
Lrossland,  C. ,  , r8
Cùlwick,  c.  M ,  ro3,  2tr ,  2r() ,

250
clr rnrson,  1. ,  165
LJtnDopogo nenatus, 67; sp ,

72
C^vnîdon dd, tvton.  r3 j .  r5r ,  23r l
I  tPent5 fah)tut . . / t4.  :3ó_7. z4r,

Dar Àlasa.lit, 17
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dole ib palIJJ (B orLtssus aethìaèiunz).

Doleib, Khor, 116
Dol i rhos labtab l tkbtd) ,  ra:
t lòn .pal ' ]J  . lHt?hapne ihebaiLa),

r ìaDrrat  ot .  73.  134:  ùse jn bui lc l_

,Lr .  ror ,  r39;  \ \ 'adi  et  Oa,ab
near,  - r j2 i  Ni te at .  r js j  ioad
r l -om Umrtuj :man, r39;  bui ld inp
oî new hospital, r4o cost o_Ì
.ùrnn) unrcat ions,  r45,  prospect_

Dungula\v is (DanaSla),  tdnsùaqe
0 1 . . 7 8 :  g r o u P  o f  A l a b s ,  s ì ;

-  Dralrh o1 r  +o:  in l {assàla,  121
Don8atona hi l js ,  Zr ,  : r8.  : tq zczl

r6o
Donyiro tribe, 86
Dra.aena owbel, 7r
I)ufile rapids, 262
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drÉ&1? (bulrlsh millet,
Pennisetum tJ|hoideum), r5\,
| 59, r87, 260

Duncan, J.  S R, 15
D u n ù , S . C , 2 6 8

E,hinochla& colona, 69; Piranida-
I is ,  1824, 237;  sP.,  2+7;
staghi a, 69, 237

l ìd Damer,  r37
Dd Dùeim, 57,  85,  ro5
Edfrna ba.rragc, rro, r22
Eeypt, partner iú condomrn in,

r r ;  cuntro l lcd by Br i ta in,  r4 i
empirc rn Sudan, r5;  c l jmate
near fronlier, 33, Populatron
besiclc Sud:rnesc bolder, 73;
exDansion in Sudan, 89;  Ni lc  jn,

-"ò,  r "" ;  
"se 

o{  Jebel  Aul iYa
dam, r?r ;  populat ior  of ,  r "3;
ìvater needs ot, 124-7; export
of  anirnals to,  167,  r7r ' - ,  crop
rotations iD, 2o3; Suda.ù de-
veloped by, 266

Egvot iàns.  u ie-dvnastrc,  5o ;  (hoice
". i tKhartóum ai  caprta l  by,  roo;
of rgth and 25th dynasties,
rJ8; consumption of melonserLl
by,  r60;  cut1m8 channel  rn
Nile swamps, r16; cotton groìvÌl
by,  2o4;  in Red Sea hi l ls ,  227

el '^tshan, Khor, r92 ,+
Elba, Jebel, 72
El Baùga, 57, a36 7, 146
El l'aslÌer, g:Lrrisoned by Egypt,

13;  or  Darb el  Arba. ' in ,  18;  s i te
oÎ ,  ro5;  sale of  natron at ,  r32,
capital of Darfur, r48 58; lolly
tra.nsport to, 168

El Hasa Heisa,  r86,  
"o7Et Kamlin, zo7

E t l i s , B . S , 5 . +
E is,  R.  J. ,  r73
El Oberd, aarrisoned bv Eelptians.

13;  a i i  photography o{ ,  . :5.
climate o{, 44, 46: fùnctiotr ()1,
r05,  r48 i importance of ,  rb8-7r :
f tu i t  supply oÎ ,  rY,  t63,  zz5;
seneral account of, 156 9; gum
market, 163, 168; cattÌe market,
166; water supply, 169; road to
Diling, rz9; rallway, 199, 267

ele.rsine (Eleusxtlc caracana), 255,
258

En Nahud, r57-8,  168,  r7o
Equa.toria Projects Board, :57-8
Equa.toria Prowince, lease to

Belglans, r5; mcrglng wrÙr
Bahr el Ghazal, r9; mappmg or,
,5:  draina8c of .  3,  ;  gcology of ,

37;  ( l in late of ,  5 r  i  ve8etat ion ot ,
69; urban popùlation (,1, ro4;
demo8raphy o{, ro7 8; rvestern,
charactcr  of ,  r14i  l ree l rom
flooding, 128; gcneral account
of, 249-61; soutìì-ea.st, 265;
governecl by Gordon, 266;
Zande schcme 1n, 273

Equator ia l  Ni lc  Pr. , iect ,  2r ,  r25,
246
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Eragroslrs sp , 236
E. trewula, 68
Erice avbovea, 7t
E r i t r e a ,  1 4 ,  1 6 , 2 2 3 , 2 2 5  6 , 2 2 9
Erltrean flateau, 36, 226
Erko]"J i t ,  38,72,226
Er Roseies,  ro5,  r r8,  r t9,  r99,

2 1 3 , 2 o 7  7 o
I Ì r  Roserres Dam (proposed),  r22,

E s  S u k i ,  r g 2 , 2 r z ,  ? 7 o
Ethint ia,  r4,  16,97,  72+. :5r ,  262
E t h r ^ p i a n  p l à t e a u ,  J 4 , 8 1 , 9 1 .  r r r ,

\ r t  r 8 , 2 3 3 , 2 3 5
Et} ' í<)pia ' rs,223,229
Eup horbitl eb! s s ínic a, 7 |
É .  r r . .  r ? ì
n 'a 'ns-Pi i tchard,  E E,  7s,  8s,

al ,  239
E l r e ,  V .  E .  F . ,  7 o , 2 5 r , 2 5 1

Iajeiu (Pojulu) tdbe, 85
Faki Damer, t37
I ìangak,  46,  r r7,  23E
Iangugu, Jebel ,  r88
Faras,  r33
Farrel l ,  H.  8. ,  McD.,  ro8
Fashoda.,  13,  15
faslrli.t. (Phaseolus LLtlgavis), a 42
JtL1t ,69
Iarvzi, Saad ed Din, ro2 3
IìazugÌi tribe, 82
Fellata trlbe, 84, 166 7
Ferahna Al.Lbs, 162
Ferguson, H S,  60,  246
Fcrtit tribe, 8,+
r"ezza4 156
Flcus PaluliJoha, 68; si , 6e,

r73;  sycamorus,  64,  r34,  155
Fish€r,  C A,  82 |
I is l ì ing,  23 r ,  212-3,246,254,264
Flamingo Bay, 23r
Fola raDids.  261
forests. iz ,66,  i r ,  7r ,  8: ,  e9,  r9o.

r 9 9 , 2 4 9 , 2 5 9 , 2 6 4
French, n southern Suda.n, r4-r5
Irrench Equatoria.l Africa, 17
fru i t ,  136-46 Passin,  r5r  2,  a55,

rgr-2,  rg9,  224-5,  242,  256,
2 5 9 , 2 6 3 , 2 6 6

Fulani tribe, 84
ful sud,ani l$o]Jd, 'Jùts, Araahis

hJtpogaea.), r42, r59, 168 9, r98,
241-2,  254,  256

Tùng, 19,  78,  8r  3,  r89,  r92
Iur  t r ibe,  75,  83,  88,  r5o 5,  r92,

r94

Cìabgaba, WadÌ, 79, r31-"
cage, M F,  244
G a í t s Ì . e Ì l , 4 , 2 o r , 2 6 8
Gallabat, r 9,1
Gambela,  r6,  25,  at7,245
Gamtir, Srr \vi[iam r,27, 2oo, 269
caslÌ board, 2zr 2
cash dclta, 37, 41, 57, to5,

2 1 9 - 2 6 , 2 2 9  3 a , 2 3 3 ,  2 6 6  7 0
Gash, I{hor, 22o, ?25
ca\\'ama'a ^rabs, r53
Callaùa Arabs, r32

gl)a l ia. l r l 'e ,255,254
Gebeit, zz1
Gedaref, gaÍisoned by E8yPtians,

r3: pc,pùlation of district, r9i
Reoloev of ,  6r ;  contoùr t ransect
òî . l i iú ic t ,  64;  me(hanized ru l -
tivation near, 97, r98;marketat,
r95 6,  , r4:  headquarters of
Dar Bakr,  215i  sr tuat ion of ,  222

Gedarc{  dge,  r8r ,  r9. l
Geig€r, .u 13
cellatll Hankey and ComPany,

Ciemmam,222
Gendetu, r45
Geneina,  r ,19,  r52-6
Gezira, settlement in, roo 5, 12E;

water supply o l ,  r22,  r8r ;  ?ros-
Dcctlve {'€alth of, r72; southern,-r 

83 , 2 73 ; north eln, r 84 ; a.nimats
in,  2r5 6j  labour lorce rn,  23o;
Iailùay across, 267

Gezra Board,  2o2,  2o5,  2o7
Gezra main canal, 122
ceziÉ. schcme, soil surveys 1or,

58; homes in, ro2; irrigation of,
r r9,  r2z,  r8o; .general  account
07, 2oo '/; cxtenslon ol, 2r4,
264,276:  f r Ía l ,cr ' 'g  ot ,  272

Gezira Tcnants' ^ssociatioD, 206
chabat cl Arab (Wang Kai), 238
Gharb el Gash, 2"3-4
Ghaclambaliya, 196 8
Gibb, Sir Àlexander and Partncrs,

5 8 ,  2 r r  1 2
G i b b ,  I I . . { .  R ,  7 4 ,  r 5 8
Grla river, rr7
G1lo, 97
crmr tribe, 84
Giza. 6 .oltofÌ, 2o4
Gladstore,  \v .  E,  14
Gleichen\ Count, r3r
Gl.ossin.t 

'rrlorsitans, 
93, 97, 166,

2f i ;  Palpal is ,97,253
goats, distribution of, 96; in

Northe Sudan, 137, t3g; rî
Western Sudan, r5o, 160, 16?,
r7r; in central clay plains, r83;
in tsùtana, 2r8; among Jur,
254; in southern hill masses,
260j trumbers of, 27r

gold,  13,  r3z,  227,  267,  2?r
Goìo, Wadi, 154-5
Gondokoro, 13, 262 , 266
Goran,  17,  r5r
cordon, General, | 4, r 40, \98, 266
Gordon Memorial Collcgc, 2o8,

273-4
GÉbham, G. W , 58, r7o
Grant,  J  A,  r ro
Gteeks,  2o2,  267,  2?t
creene, lL, 5t-7, r73, 25o-r
Grea'ia, mol,lis, 7t
slorîd I']rts, scc îul sladakx
Guhayna Arabs, 8r-2
Gui.ría sen e g alell si s, 68
GutÌiver, Pameta, 85
G ù t l i v c r , P . H , 8 5
gum arabjc,  t58 6r ,  63,  r94,

2 6 6  7 , 2 1 2

Gunei
Guwei
cwin€

hababr.
Habar
hab17b,
Hadal
Had€r

Hag '

Hagar
Haggr
Haiya
Hala$
Halen
Halta
Halfa

Ha.llor
Hamé
Hamc
Hamc
Ham€
Hami
Hami
Hant(

r66
halq

r 8 ?
Halri

r19

Hasar
Hass(
Haus
Hawa

Ha.w:
Ha.wz
Halvz
Hebb
Heib:
Herd

Herts
Hewi
Hibis
High

Hilt,
Hiller
Hofr;
Holt,
Hop"

251
Ho$'(
Hoyl,
Hudi
Hugo
Hum
Hunt
Hurs

Hibo
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2,  l8r  j  pros-
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irrigation ol,

i o í  o f , 2 r 4 ,
o f , 2 Z 2

ciat ion,206
rg Kai), 238

rnd Partne$,
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)3, 97, a66,

of, 96; in
f 3 7 , 3 g i  l f r
io, 160, 167,
'plains, r 83;
amoDg Jur,
hill masses,

t66

î +o, rg8, 266
lege,2o8,

r70

, 2 5 O  t

;8

6i ,  r94,

Gùneid scheme, 2o2,  2rr ,  269

Gwitreb,  r28,227

hababai \\il]i,228
I{abaniya Arabs, 166
habub, 44
Hadahìd tdbe, 84
Hadendowa tdbe, 80, 22r-3o,

hafîy \Pt: hafà!i/), 97, a68-s4
passim, 2r7,  222,  242,  262,  273

Hag 'Abdalla.h, 2or
Hagar Bakr, r94
Haggar, G., 259
Haiya,22o,224-6,27o
Halaì 'itr Arabs, 8r
Halenga trile, 8(t, 22o, 223
Hal{a linguistÌc group, 78
HaUa, \Vadi, rea"clì, j8, r4o, it5
Ha\tay.\ , 267
Hallouf, Wadi, r 55
llamar Arabs, 8r, r58
Hamdab, r33,  r38
Hamdan, G, 106,  zo8
Ha.meg, tribe, 82
Hamil ton,  J.  4. ,  de C ,  75
Hamitic languages, 75-80
Hantoub school, 

"o7haraz @cacia alb ida),  r34,  155,
166

l?drtq (frre) cultivatror\, r77, r83,
a8733, 24r 4

Harrison, M. N., 62, 64, 66, ?o,
\ 4 9 ,  r 5 r ,  \ 6 5 ,  1 6 9 ,  r 7 7 ,  2 r 7 , 2 5 r

hashab \Acacia scnesal), see sum
arabic

Hasaniya Atabs, r83
H a s s o ù n ,  I  A . , 8 2 , 2 o 4
H a u s a , 7 4
Hawara tlibe, 82
ha@asha lterrancy) , 203-5
Hawata, r92, r95
Hawawir trjbe, 8r-?, 169, r82
Hawazma Arabs, 8r, 168, ,77
Hebbert ,  H l ì ,  

"32Heiban J€bels, r?3
Henderson,  K.  D.  D. ,  160
H ermini era elep hy ot1t lon, 237
Hertslet, Sir E., 15
Hewison,  J.  \  r . ,  r4 i ,  166
H rbi sc1.ts e sculentus, r 42
High Dam (Sadd el A.ali), 16,

rz4-7,  r4o,  279
HiI l ,  R.  L. ,  15,  2r ,  266
Hilet Nùer, 116
Hofra.t en Nahàs, 17
Hol t ,  P.  M.,  15
Hope Simpson, J.  F ,  56,62,  ?o,

25t
Howel l ,  P.  P,  r r4
Hoyle,  - {  C. ,  56,  62,  70,25r
Hudi chert, 33 4
Hugna basin, r4r-2
Humr Arabs, 8r
Huntingford, c \4/. 8., 85
Hrust ,  H.  E,  \og,  116,  r23 4,

t26,  246
HlParrhenia anthxslxro,id.es, 72:

conÍnis, 68 ; 6ltnbay,ia, 7r ; d.ìs-
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solula, 7t; ,lr lliplet, 72; Pseu-
doaltnbaria 67, a77; ruf&, 6j,
69,  i83,  23j ,  239,  247

lbn Battuta, 74, r58
Ibú.him Ismail, 266
Ibrahim Xfuhammad Ali, r89
Ilemi triangle, tj, 86, 260
Imatong hi l ls ,  26,  68,  7r ,  97,238,

249,  252,  259 60,262
I tnperat a cy lilr d,ricz, 7 r
ind€pendence, Sùdanese, r2r, r36
Indians,2Tr
indigo,266
IndigoJer a al enan a, i Sî
I. bracteolala, 15î
Indìrstrial Area, Light, Khartoum,

r 0 6
Industry,  r37,  r3gì  2o9,257 8,

266, 27 4-6
Ing€ssana hills, 7,1
Ingessana tdbes, 88, r87
lrela.nd, A 1tr,r, 46
honstone Plateau, Sudan's boun-

dary along, 17; in relation to
isolìyets, 5r; poor soils oJ, 6r;
vegetat ion oÎ ,69,  ?o,  165;
absence oÎ Nilotes in, 85; drain-
age of ,  I I4;  as region,  r3o;
general account oÎ, 24943, 268

irrigation,-oficial pDblicatioús on.
2r  ;  neeo ror ,  93;  oy pumps, 97,
7o5,  r2o 2,  r33 5,  r44j  t fadi
tional systems, rzr-2, î33-5,
r4r  4;  at  Kassala,  7o5,  223-4;
in Northem Provirce, r"o-2,
r4o-4; in \vestern Sudan, r5r-3,

c lay pla ins,  r8o,  r9o 2,2oo-t4;
in Gash delta, 22o; in Tokar
delta, 228 9j development of,
2 6 9  7 o , 2 7 2

I s l a m ,  1 8 , 7 4 , 8 3 - 4 , 8 8 ,  r o 2 ,  r 4 1  8 ,
r78

lsmail Pasha, 82, 266
lsm.ili+a +ri}\és ,lr

Isobevl, inia doha, To: sP.,69-Z0
isopotamon survey, r46-7
Italrans,,r +, 223 -
rlofy, 2tJ7
Iwa"toka,259

Ja'a l iy in,  78-9,  8r ,  136,223
J a c k s o n , H . C , 2 z 7
J a c k s o n ,  J .  K . , 6 2 , 6 4 , 7 o - r ,  7 3 ,

2 5 r , 2 6 0
j ammeiz (Fiaus sycamorus) , 44 , r 5 5
Jebelein,  r18,2r2
Jeddah, z32
Jef ierson,  J H.  R. ,  r7s,  r87,  rgo
Jel tàba,  82,  r51,  i56,  163,2+4
Jewit t ,  T.  N. ,  58,6r ,  7o,  25r,  254
Jiye tribe, 86
j iz  a grazíng,  a8,66,  asr ,  r7o
JohD, E.  R. ,  166
.JohNton, SiI lla"lry, rrr
Jones, K. Wilson, 

"42Jonglei ,  25,  46,  5s,  r14,2+6-8
Jonglei Investigation Team, Re-

port oÎ, 2 \ , 723-6, 234-9 ,2 46 , 2J g
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Juba, c l imate oî ,  4r ,  46,5r ,236;
soils, 60; site ol, ro4; steamers
at ,  ao4,  r99,244;  Ni Ie at ,  ro9,
rr3,  249;  fùnct ions oî ,  19,
243 5,262 4; air seryice to, 274

J kipera ploceya, 7r
Jùr area,  19,  70;  r iver ,  r r4
Jùr t r ibe,  84,  253 4

Ka.bàbish,  19,  8r ,  r5r ,  169,  r7o
KabaÌos, r94
Kachepu,242
l{aó.ugl l ,  74,  t78,2Zo
Xafiai, KLor, r98
Kagelu,259
Kagera. River, rrr
Kaja,  Wadi ,  r5r
Kajo Kaj i ,  86,253,25s
Kaklva tribe, 85
Kaltko tibe, 67

Kapoeta,26r-3
Karamojorg ar€a, 86
Kar ima, r r9,  r33,  r37,  \39
Karkah, r5
Karkoj ,  

" rzKarnak cotton, 2()4
Kassala, ga1îisoned by Egypt, 13;

on road to Edtrea, 16; climate
of, 44; wegctation neer, 64;
stronghold of Khatmlya, ro5;
railway to, r94, 22o, 225, 262,
27o; general accoluîL o1,222 S,
contrasted with Tokal, 233, 266

Kassala Cotton C'ompalìy, 222-4
}{assala, Jebel, 26, 222 4
Kassala Province, towns oî, ro5;

demography of, ro7-8; elements
of, r28; general account o1, zr5

Katiri, ro4
h a tir i cÙltr'' aiion, z 58-g
Kawahla tribe, 8o-r, r5o, 169,

r 8 2 ,  2 \ 5
Keilak, Lake, r 7.+
Keiîa, tribal name of Fur, 83
Kelli ba"sin, r4r
KenanaArabs,  r82-3,  r88,  r9r ,2rz
Kenana irrigation scheme

iproposed),2r2-r3
Kennedy,  J.  S. ,  rZr
Kennedy-Cooke, B,  7r ,  226
K e n r i c k ,  J .  W ,  r 7 3 , 2 o 8
Kenuz language, 78
Kenya, 16 17,85-6,  r  12,  f i7,260-2
Kedi tribe, 84
Keren, 

"66Kema basin,  j9,97,  r rs,  133-43

Kerma-Saras reach, 75, r4o
faèÉari h.++la a+ rc

hewib, t89-5o, 206, 27+
Khalifa'Abd .tlla.h:t, r 4, 8r, 222,

26'l
hharîf, 3s, 44
Khartoum, EgyptiaN at, 13, 14,

266i  c l imate of ,  44-9,  5r :  ear ly
inlÉbitants of, 74; seat oJ Par-
liament, 88; roads to, \o4, 223;
Ni le at ,  r r r ,  r r8 r9;ra" i lway at ,
r35,  r99;  s i te of ,  r98;  steamcrc
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KI.,afior]ÚJ cantin ed
at ,  r99;  general  aLcorr ì t  ot
:o7-9;  mar l ( r t  at ,  224 5:  Tech-
nical hstitute, 

"74KhartoùmNorth,  r37,  2o7,  2o9,  267
Khartoùm Prcvince, to\À'ns of,

ro5i  demogrdphy of ,  ro7 8,
general  account oI ,  2o7

Khashm el Girba, 2r3 r,+
llhatmiya sect, ro5
Kha,ra gr&11.diloliakl, 7r, 251-2;

senegalensis,  7o 2,  ' ì3,  179,2.1;

Khèiran, r-57, r5g, 162 3
Klìùl{ci, r58
Kigetia o,ethiapica, r73
Killing, Jebel, r5.t
King,  H.  H. ,  r7r
Kinycti, River, 25o
Li?ling, T I'L, 73
Kioga,  Lakc,  t t i  12,  r25
Ki tchener,  Sir  H. ,  14 15,  267
Kitchencr School of Medicine, 27'f
hiteik (Tti gonellú | acini atLL), t 13
Knight ,  R.  I - . ,  2r
T{oalib lebels. r?6
KoÍjar;'tribal rìanre oÌ Iùr, 83
(óppei Ì ,  N. ,  38
Koi , lofan,  l rovincc.  19;  sanals o l

16.  t 'o ;  veRetat lDn uf  64 66 l3 i
Dopulat i " r  ot ,  7 l  83 Passi t t l l
ioivns oI, ro4; denograPhy ol,
r ( )7 8;draìnage of ,  r r6;name ol ,
r 2E; geDeral accoll]lt ot, r.l7 79

llorobat tdbe, 82
Korosko,  r3r
Korti, Tu
Korur,  Tebel ,  r3r
Kosti, soìls of, 57-8; commuÌrica

t ions to,  ro4-5,  r58,  r98;White
Nile at, rr7; cattle driven to,
166;  canni Ì ìg indushy at ,  167,
275;  stea.mers at ,  199,21o,213,
244; ur lgat lon _neaf,  2Io I3;
drstaùce trorn iub^, 114.1

IGothi ,  l l .  J  ,  ro7,  215
Kujuria, r75
Kuku t r ibe,  E5 6,251,25. t
Kutùd, r42
Kumejr  basin,  r4r
Kutum, r5r ,  r53

Laboni lorest, 7r
I-ado enclave, 15, 86
Lado, Jebel ,  25o,  253,  262
Lafon,  Jebel ,  253,26/J I
Lagowa, 83
Làhawin Arabs,  214-7 5,  216
Laing,  R- G.,  r98
Lampen, E.  (sc G. D ) ,  s+,  r7o
I-ango hibc,  84,26o
La nea h milis, 69
lateritic soils and crus1, 32_0,

5 2  6 , 7 0 , 2 4 9  6 4
Lates ni lot icus,2+3
I-atrka tribe, 85 6, -u 53, 2óo r
L e b o n ,  J .  t I  G  , 2 r , 4 2 , 9 8  9 , r 3 9 ,

r7g,  r87
lcsuwíirosae, 169
I-èopard skin chrefs of \uer, rq
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l,etti basin, r35, 138-9
I-evant ines,  r54 6,214,  2 l r
Le]r ' is ,  D.  J. ,  gz,  t4o,238,253
Libyan desert ,  r8,  34,  r3r-2
Ligo tribe, E5
Lìra Jebels, r78
I- i  a,  Jebel ,  253,  26r
local gowernment, 2r
Locusta migratoriu t riglatoriol'de s ,

24r
locusts,  r7r ,2.1r
I-oka, Jetel, 219-50, 262
I-okalyan, Riwer, 261 2
Lokoya tribe, 85
L o k o r o , 2 6 r
Lol, River, 212
Lolle, Khor, 116
Lopit tdbe, 8.5
Lotillet, River, 26r
I -ot t i  forcst ,  7r ,  252
Iubi& (Dol i ,hos lablab),  r42 3,  rsr ,

2 o 3  7 , 2 7 o , 2 6 ( )
lucerne,  r4z,  r45
Lusard, Lord, 19
l?'t (shea buttet Ír..t, ButyrasPer-

mlarn *iloticum), 70, 212, 253
Luluba trrbe, 85
Luo t r ibc,  84 5,88,  238,  252
Luvlronza,  Riwer,  r l r

Lyons,  H G, 36

[{acÌúr  ma$hes,58,  r r7,  r30,  r83,

Mackinnotr ,  E ,2o7,  228
MacMiclÉel ,  Sjr  lT. ,  15,  75,  78,

8 r , 8 3 ,  1 6 r
Madi tdbe, 87
lI aerua crassifolia, 66
l[al?-za, r92, 2rB
Mashdhirb (p1. Mcghddhib), 137
l ldhas,  d id lect ,  r6,  78;  ptople,  2o7
I'Iahcli, see Muhammad Abmad
Mahdiya,  r , l ,  r r '1 ,  r58,  163,  r84,

r 9 1 , 2 2 7 - 8 , 2 6 6  7
X{aleila road, r39
Main Ni lc ,  37,57,  r r \ ,  \23 7
Maiurno,  l ( )5,  r9r
ú\aize,  f+2,  155,159,  r?5,  167,

2rat ,  242,  255 6
ùIalakal ,  c l lmate of ,  j8,46,  49,51,

ag4, 231, 236, site oÎ, ro.tj Nile
a. t ,  r r7 8,  r2,+;  steamers at ,  199;
irrigation prospects nezLr, 2r3,
genefal account oI, 243 3

rri.a,laríà, a1o, 2r7, 244
Malba crater, r7o r
Malou{, Dr., 2o7
Ma.mlukes, Sr
M a n a q i ì ,  r o 5 ,  1 2  2 ,  r 8 r , _ r 8 a ) , 2 o o ,

2 O 5 , 2 f r , 2 1 4 , 2 r Ó , 2 O 9
Manàsir, 79, r37
Ntandari tribe, 85 6, 242, 26r
mangoes,  I42,  r52 1,259
M a r c h , G . F , r 7 8
Marid i ,  87,  z5J,256
Marlnwe. J. ,  r5
Marra,  Jebeì,  34,  46,  5J.  6r .  68,

7 r  , , 8 3 , 9 J ,  r o r ,  r u 8 ,  r 4 8 - 5 5

fassiltz . 265

x[asalit, tribe and Dar, 17, 8,i
Masic l ,202
M a s s a w a , 2 3 r , 2 6 6
Mather, D 8., 82
M a ù r i c e , G . K , 2 5 3
Mazmùm, Jebel ,  r87
Mecca.,  14,  82,  23o 2
Mechanized Crop Production, 97,

r96-8
Mediaago sati\a, r42
Mediterranean race, 7,1; sea, rrr,

Meidob,  3+,  r5r ,  r70
Meidob tdbe, 83 4, r5o, ró9
Mekal i ,2zz
melons, water, 160, 163, r9o
}4el]uf, 2r3, z42
Meroè, remains of, 136
Merowe, 79,  8r ,  r39
Meroùe-Dongola, reacb, 98, rr9,

r28, r33-45 Pqsslm
McÉa Darur, 23r
Merca Sheìkh lbrahim, 23r
MeseÌlimiya Arabs, 8r
Mesellimryà, El, town, 2o7
Meshra ',\kib, r9,1, rq9
Meshra 'er Rek, to1, \16, 245
litesiril'a. Arabs, h, 40, r77
Xfetcimer, 2r3
MeteÌnma, 136,  I46
I'IeteoroÌogical Service,

publ icat ions ot ,  r I ,  4b,  i l
Mfìùbùo highlands,  r r r  rz
miqratrons o^l  populat iun,  r7 r8,

7+-5,  óo,  ò2 J òo
migrations o{ noma.ds, 93, r5o r,

i57,  r8z 4,  ra7 8,  2Í8,  24o,
243-1

Xfiller, A. ^., 46
millet, bulruslì (d hhn, Pen-

nisetutn tlPhoideum), t5r, r59,

Dtlller (dhuva, Sovglnl'n o tg&re),
r t t2-3,  f5r-2,  r55,  r59,  r62,  r65,
ru j ,  r85,  r87,  rg i r ,  r96,  r98,
2o3 o,  2rO, 22o 22+, 232,
2 4 Í - 2 , 2 5 4 , 2 5 9 , 2 b r

M i l n e , G , 5 3 . +
Ìninerals, r57, 264, 

"68Nfilafa.b tribe, 79
missions, Christian, 8 3,88 , r78 ,27 7
Mocha.,23l
Mog, Khor,  232
Mogrcn, r r7-2o
NIol l Ìbasa,23r
Mongalla, r r r-r.1, \2 4-5, 231, 2+6,

2 5 6 , 2 6 2  3
l \ {or$on,  C.  G T,  16,  62,  70,

\o3,  242,  25\  '2

X{oI I ice,  I I  A.  ìV,  r35,  r3E, 2r4
Moru t r ibe,  87,  ro3,  253,T56, 258
Nforu-Madi tribal goup, 86-7
Moya, Jebel ,  36,58,  rs. t ,  r87
À/tuslad,  r65,  r68,  r77
M i ramrnacl  Ahmad ( the Mahdi) ,

1 1 ,  ú 9 , 2 o 8 , 2 6 5
Muhammad Ah, 13, 85, 266
ìtuhammad el Maghdhúb, r37
Mundu language, 87
Mùnziger, W , 266

Murada
M1llchil
Murle t
Murrat
Muslim

203,
ÌIyrica

\adel,

ajíl g1
r  3 5 ,

NaÌder
Narnas
Napata

Nasir,
Nawa I
Ndogo

negro I

Newbo
Nevqho
Nigum
\ile, I

evap

settl

I 3 I .
Sud:
ol, z

Nile l

of ,  4
NiIe w

Sud:
tral
wa4
depr
5 2 :
ther
side

Nile-C
alon
r48,

Nile-C
Belg
dary
divi(

a8e

Nile-I
Nile V

2 7 9
Nilo Ì
Nilote

238
Niloti(

Nrmùl
No, L

234,

2 7 5
Sud



a f  ,  r 7 , 8 4

lduct iotr ,97,

74;  seai  l I I ,

r5o,  169

ro3,  r9o

3 6

, c h , 9 8 ,  r  r 9 ,

m , 2 3 r
i I

r99
î 1 6 , 2 4 5

L5o, 177

: '  46,  5r

8 , 2 r 8 , 2 1 o ,

w),  r5r ,  r59,

ttNrrlL rulga4,
f 59, 162 , 165 ,

)o,  r9ó,  r98,
t ,  224,  232,
6 r

68

\ 3 , 8 8 ,  r 7 8 , 2 7 7

t+-5,234,  246,

i ,  62,  70,

: 3 5 ,  r 3 8 , 2 r 4
2 f i , 2 5 6 , 2 5 8

r ù p , 8 6 - 7
r84,  t87

t7
(the Mahdi),

8 5 , 2 6 6

Murada,2oS
Mùrchison !-qlls, r r r-r2
Àturle tribe, 242
Murrat Weko, r3r
MusÌrm Ia i th,  13 t4,75,  r02,  r43,

2 o 3 , 2 3 2 , 2 7 9
Xal lrica salcifol,ia, 7 |

N a d e l ,  S .  F ,  8 3 ,  r 7 5  6

aj :i I Èft sl 1C tt tl o d o t L (t a d yl o n).
r  3 5 ,  r 5 I ,  I 6 6

Nalder, F , 82
Namasagali, rr?
Napata., kingdom oJ, 78

N a s i r , 2 3 8
Nawa bcds, 34
Ndogo-Sere tribat group, 86 7
neem lAradivathta indí ta) ,  73,  163
negro Peoptes, 74, 83-4, 1o7, \48
N eurad.i Pl ocumb en s, t 5t
Newbold,  D. ,  r32
Neìr'house, F., r14
N i s u m i , M . A , 1 5
Nile, hydrology and control of,

20,  29,  72,  tog 27,  243,  279;
eva.poration from, 49; relieÎ to
easf  of ,  5r i  o ler8ow oJ,  721
setUement beside, loo; navrga-
tion on, ro4; in Nofthern Sudan,
r3r-17 passin; in southern
Sùdan, 249i exploration and use
oÍ,266-9

Nile basin related to Sudan's
boundarres, 15, 26, r48; cliùate

NiÌe valley, crossed by ESyPto-
Sudanese bouùdary, 16; cadas
tral survey along, 25; down-
warping alon8,  34:  crossed bY
deprcssions,  4r ;  rehts l  east  oÎ ,

5r-: population beside in Nor-
thern Provrnce, 97 i slvamps oe-
s i d e , 9 3

Nile-Cha.d divide, upwarPlng
along, 34; in Western Dadùr,

Nile-Red Sea watershed, 219
Nile Waters Agleemefìt, rr9, r2r,

r27,  t47,169,  r91,  2ao,  269,  273,
279

Nilo-Hamites, t7, 8q-7, ro3, 264
Ni lotes,  17,  r8,84-5,88,  ro3,  r84,

238-17,253,261
Nilotic la.nguages, 75
nimi.tti (Simutìum sP.), 14o
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169 7r;  in Northern Sudan, r t ,
?9, r3g; in centlal clay plaiff,
r8,  r82 5,  r99;  in south-east
Sudan, 260 r ; attitllde to herds,

Northem Province, establislìment
of, r9; survey oI, 25;Jood s1lPPlY
of, 98; settlement in, roo-r;
tonns of, ro5; demogm.pbY o{,
ro7 8; Seneral account ol, r28!
r77-4i  bassimi set t lement jn,

ré6 é:  i ì r igat ion in,  269:  land
hunger in, 275

Nùba tdbes,  r8,  78,  8:  4,  88,  9o,
g7-8,  r73 7

Nuba MountaiÍs, reÌícf oi, 26, 33,
ÉinJall of, 46, soiÌs of, 53, 57,
6r ,  ?5 r ;  vegetat ion of ,66,68,  72;
density of population in, 98, 106;
demog-raphy o{,^ ro7 | situation
o l ,  1 2 ó ,  r 3 o ,  1 4 ó ,  r 5 T i u o n  o r e
in, 266; prospecting ín, - 268;
cot tor  in,  r37,  27o,275;  úar l r -
ageoJ,  r59,  16r;geneîal  àcco nt

N.ir'i 
-rfto""t.lll. 

truwrnce. aboli-
tion of, r9

Nubia,  74,  8r ,  r33,  r4o
Nùbran desert, r3r, 268
Nubian Serics, 33 4, 52, 60, ro4,

r 2 o ,  r 3 r ,  r 3 3 ,  1 3 5 ,  r . 1 9 ,  f 5 l ,  t 5 5 ,
r 5 7 ,  r 8 r ,  r 9 4 ,  1 9 6 ,  2 r 5  r O

Nùer,  LeoparJ Skin chie js of ,  19;
t r ibc,  64- 5;homes of ,  ro3;u.ay
o{ lifc, 238 43

Nuer-Dinka wars, 88
Nubians,  16,  74-83 Pa.s l  l t ,97,

r23,  r27,  2o7
Nùr i ,  r45
Nyala,  r53 7,  16+-9,2/3
Nyangbara, S5
Nyima jebels, r73
Nyepu tribe, 85
Nzar^, 258, 275 6

oil, prospecting tor, 233
oi l  paÌms, 249,  258,  26,1
Olea ahrjsofhflla, 7 \ ; hochstettevr,

T;  lafernni ,  72;  sP ,  l r -2,252
Omdurman, battle of , r5, 90, 2651

cultivation near, 97; density of
population iD, 97; Suda.nese
èharacter of, 14, 106; road to
Dongola ftom, r39; rctirement
to, r47; market ^t, 754, r7o,
r83: eÌement of Three Towns,
2oi 9; inhabitants of, 223

onchocerciasis (river blindness),
1 4 o , 2 5 3

onrons,  r45,  r52,  ro2,  224
Opari, 87
Orjza balthi'i, 237 ; bveriligulat,l,

69:  punLta. ta,  237 )  sP ,2+7
Osman Digna, 227
Owen Fal ls ,  l l r  r?;  dam at ,  r2r ,

f25

Pagwach, rr j
Paume, I , 78
Paloich DiDka, 244

PanLcuw tpaximunr, Tr
P.  Par lhrv l i ros,247
papyrts (CyPerus PaPyrus), rr2,

2 3 4 , 2 3 7 , 2 4 2 , 2 4 6
parliamentary constituencies,

Í\ap oî, 22
Pate$on, R T,  53,  r54
P a u l , A , 7 4 , 8 0
Peake. F. G. G , 73
Pennìsehaw Ped,icehatum, 68-9;

b u f b u r c  w ,  T r ;  r c m o t u t n , 6 7 ,
4dt  ty \hoide ]1t ,  r5 l ,  rgt

Peers,  A.  \v- ,  26?
Phaseolus rulgaris, r4z
Phi Ì l ips,  P,  ro9,  116
Phoeni:u dactt lifera, 41
P hva.gmit es cowmu*i s, 2 37
Pibor, District, 19; river, rr7

(bowine),  r67,
239

Pod.ocar|us sP., Zr, 252
Pojìrlu (Fajetu) tribe, 85
population, of westem desert, 16;- 

iange oî by tdbes or distdcts,
r9; census ()1, 22; ongrns or
Sudanese, z+ 8q; distibutior
o{ Sudanese, 9o-ro8; futùre
trends, 106-8; in cental clay
plains, r9r-4; in southern clays,
237 a; íî lronstone PÌateau,

Port Sudan, climatc of, 49, 228,
lunct ion o{ ,  ro5;marketat ,  136,
224;  ra i l ìvay to,  r37,  226,  267,
27o; salt {rom, r53; ginnery at,
2 lo;  general  account of ,  23I-3:
i ;dusir ies o 275-r ,6,  bui ld ing of ,
268

Portuguese, r ro
precipìtation, see rainÎau
Prosobìs sP.,68
Pralo?ter l ts  ael tuo| icus,  2+3
P seudo-ccfu ela hotschl)i i, 6+
Ptolemy, r r r
pump i r igat ion,  97,  r3S 6,  r1o,

r 4 5 ,  r 9 r ,  2 o 9  1 4

Qabàil Ukhra (otlìer tlibes), 8(r

Qala en Nahl, r94
qardi id sor ls,  54,60,69,  \73<)

Qó2, draina.ge of, 26, 30 r, soils of,
60; rclief of, 63; freld patterns
on, 97;  set t lement on,  ro5;  in
Western Sùdan, rz3,  r48,  r5o;
gener:Ll account of r55 68;
cattle oÍ, r77: groùnd nuts on,
r79; '\/est of $rhitc Nile, rIr-2,
4 - ^  ) Ì )  r ^ . l ] s

soút}r.ern, 267, 271
Quele& quelea aethio,ic.r, 24r

Quraysh tribe, 8r
Qùrein, r9.r 5

Rahad, r53
Rahad River,  57,82,  \ rB rg,  128,

r8r ,  r92,  r9.+,  199,  2o7,  2\2,
215,  2r8

Ralìad-Dinder Gezi a., r9z
railwaj,-, built by Egyptians, 13;

NÌmule,  ro9,  r t3,  r24,  249-50,263
No, Lake,  58,  r r r ,  r t4,  ra6,  r25,No, Lake,  58,  r r r ,  r t | ,  ra6,  r25,

2 3 4 , 2 3 8 , 2 4 323+ ,23ó ,243
nomads, in Eastern Sudan, 16,

2rS T fassim, in Westem
Sudan, 17, r5o-2, t57-8, 165,
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rallway- cont inlterl
supply o{  s lcepe$ Jor.  , r :
-{tbara-Iftartourn, r35; co;-
petrtion with lornEs, 116; head_
quaders of ,  r lz ; rcmoved. r ' ro:
ef iect  of  HiSI i  DÀm or,  r4r  j  jn
gudrLcrs  o r ,  r l7 ; rcmoved,  r l ro :
e f iec t  o f  H iS I i  Ddm or ,  r4 r :  j r
Western Sudan, Iwestern Sudan, r5,1 9; in ccd-

- arei alea, rq2-8t Khartoum
S_ennaÌ, ?06; to Er Roseires,2rz j
Haiya to Kassala,  zzo.  zz5 A;
oeveropment ot .  264-76 pa \st  t , .development of,

ra inJa ,  ;_a_tue of ,  37:péat i rctc,  a: ;
r n  n r a l / / j  4 4  o j  m e a n .  a t : \ r r i a _1r.-AhattI. ++ tJt 'l1e;u, 4711n hhat tJ. ++ 6; 'li.eaî, 47j \ rrja-
b i l i l y .  48 ;  con t ras ted  ù . i rh
evaporatloll, 50 ; veqetation
and, 62, 70; effect on housing,
roo;  popl  at ion and,  r8o,  r8 i ;
In northern Gezi î .  ra,  i "rn northern Gezira, lsa, in
soìr th€l ì  ( t ry  pta j lb,  r8b.  _zthl
rn bcctz,re la,rea,  lq. r ,  rq6:  j r l  ReL]in Gcdareî  a.rèa,  rq+,  rqo;  j r
Sea l l i l ls .  :26.  r :8:  à. .órr l i ,Sea l l i l ls ,  :16,  : :8;  a.óorcì ing to
Mrìnziger,267

Rzrinlands manttarnla lds rnap ser ies,  _2s,  2o_ ro
Lamsay,  D.  nt . ,  zo,  : r r .  :sr  "

Ras Ahu ShagFra,  l
7 0 , 2 5 1 , 2 5 1
ì .  1 2 8

Ras Benas,  23r
Rashad, r 77
Rashàrcla Ar:abs,  8r ,  r84,  22s 6
Red Sca, r8,  8r ,  226,  267 b.-2rr
Red Sea coast ,  '34.39,  49 rrd.  ; rs,

2 3 r  3
l.(ed .Sea hills, reticf of, 2ó;

drarnàgc oi ,  j r .  36,  Ì r9,  :?6:
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