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PREFACE

The Republic of the Sudan is an attempt to gather together the findings of the mam
and other scholars who have worked in Sudan during the kast half century, and to co
light which they throw on such topics as the distribution of setilement. regionil variations in
agriculture and animal hushandry, and the sradual spread of a cash economy throughout Sudan.
For many areas T have fried to supplement the written sources by personal observation and
enquiry, buf in sy karge a country it is inevitable that even a life-time would not be sufficient to
erstite that o important topics or areéas hove been omitted throueh ‘sheer irmotance’.

I s loped that the result will e of tss not only to thosewho ate Iooking for Iackeround
material on Sudan as a whole, but also in schomis and colltres within the country) o sive the
young Sudanese an imsight into the variety, charm and excitement of the land in which they have
the good fortune to live. If one result of the publitation e Republic of the Swdan is to provoke
sudinese scholars to carry out their gwn imyestigntions, so as bo confirm ot correct the statements
here made, it will give me and my wife the satisfaction of knowing that our long lbour has been
wortl while.

My thanks are due to the many persons who have helped me to write this book; to Lewis
Wilcher, former Principal of the University College of Khartoum, for all the help that T received
from the college anthorities while T was working in Khartoum, enabling me to travel very exten-
sively throughout Sudan; to Professors Robert Steel and John Lebon for their encouragement,
and for their advice In planning the work: to the very many Sudan Government officials, both

1 and Sudanese, who have freely given me information and advice, particularly E. T.
Aglen, A. 1. Ackell, Siv Gawain Bell, 1 Broadbent, A. W. Chalmers, D. F. Hawley, K. D. D.

] IR H. Owen, A. Paul, and 4. B Theobald and to the late Saad ed Din Fawzi,
Morrice and W, P. G. Thomson o triany other inhabitants of Sudan, who have answered
the questions T have put to them: and especially to those colleagues, both in the University of
Khartoum and in University Collegs. London. who have taken great pains in reading chapters
and inmaking sugeestions,

The maps were drawn in the Cartographic Office of the Department of Geography in University
College, London. To R. Versey, J. Bryant, R. Geary, K. Wass and M. Watts I owe a, great debt
for their advice, skill and forbearance.

While this book has been in the course of preparation both the Belpinn Congo and the colonies
wiich made up French Equatorial Africa have attained independence. It has nevertheless been
decided to employ their former names, not only becanse th
new ones;, but also on aceounl of the confision. that has ar

rare-more widely known than the
sem- since bath the former Belzian

Congo and the former colony of Moyen Congo have adopted the official name of “The Republic
o the Congn’ K. M. BarBoUR
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Chapter I
THE REPUBLIC OF THE SUDAN

A POLITICAL AND HISTORICAL
OUTLINE

The Political Status of the Republic of the
Sudan

SUDAN becsme an independent stata on. st
January 1056, with the full official title of The
Republic of the Sudan, Politically the éountryis
the lirgest indeopendent state in Africa, with
st area of almost two and a half million Siuare
kilometres; geographically it is bt part of the
great belt, also known as Sudan, which stretches
across Africa roughly at the same latitude
from Ethiopia as far as the Atlantic Ocean
some 6,000 km. (c. 4,000 miles) away. The
name by which both the smaller and the larger
regions are known is a contraction of the Arabic
expression Bdd s Swudan, 'The Lands of the
Blacks', and refers to the fact that it was at
these latitudes that the Arabs came in contact
with the negro peoples of Africa when they
penctinted the continent,

From 1898 to 1955 the country now styled
Sudan was known as the An_&f!f.1—E;_.wpﬁm1
Sudan, and its form of government was oifi-
cially deseribied as a Condominium, SUPTeTE
withority was vested in a Governor-General,
who was responsible to both the Egyptian and
British Governments for the good administra-
tion of the country, In practice, the Governor-
General was invariably British, and power was
vested almost entirely in British hands, thoogh
the Egyptian connection had the effect of
modifying British freedom of action in various
witys, The special status of Sudan was of
lmportance for ifs effect on many questions,
including boundary settlements, the nation-
ality of the Sudanese, consular represen bation,
the immisration and costoms regulations be-
tweett Egypt and Sudan, the aflocation of Nile
waters between the two countries, and eventu-
ally the development of political institutions
as the Sudanese approached self-government
and independence.

This peculiar situation, which distinguished
Sudan from any of Britain’s other African
dependencies, stemmed from Egypt’s connec-
tion with Sudan and Britain’s involvement in
Egypt during the course of the nineteenth
century. A second peculiarity of Sudan is that
it is made up, even more than most arbitrarily
delimited territories in Africa, of several very
distinct elements. While the north is held to-
gether by the Arabic language, the Muslim
faith, and a sense of sharing in the Arab heri-
tage, the inhabitants of the south consist of
members of many negroid tribes, speaking
many tongues and professing many beliefs;
they have little unity among themselves, and
virtually no affinity with the north at all.

In these circumstances a brief historical
introduction may be of interest and value, to
show how two regions so dissimilar as northern
and southern Sudan came to be included within
the same state, and how two powers so nnegual
in strength as Britain and Egypt came to
share the responsibility for Sudan’s adminis-
tration.

The Egyptian and British Connections twith
Sudan

Modern Egyptian interest in Sudan Biegwy
in 1821, when Mubammad Ali, who had newly
made himself master of Epypt, sent forces
ander his son; Ismail, to invade Sudan. His
main motive appeurs to have been to establish
an empire for the sake of the revenues that he
could draw from it, whether in gold or in slaves
to serve in his armies. In due course an admini-
stration was set up with its capital at Khar-
toum and garridons at, amongst otlier places;
Kassala, Gedarel and Suakin in the east, 1]
Obeid (and later K Fasher) in the west, snd
Fashoda and Gondokoro in the south. This
administration, generally called the T mrkiva,
introdueed o steamer sarvice on the Nile,
started to lay a railway southwards along the
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river from Wadi Halfa, established telegraphic
communication between Cairo and Khartoum,
and began some slight agricultural develop-
ment in the deltas in the east.!

The lack of effective control from Cairo,
however, combined with the low calibre of
many of the Egyptian officials, led to many
abuses in the administration. The exaction of
Laxes from the inhabitants of the country was
accompanied by considerable severity, and
even affer the Khedive ol Egypt had in 1857
declared the abolition of slavery in his dornin-
10ns, officials continued fo connive at, and even
to take part in, the trade in staves drawn from
the negro areas in the south. This slave raiding
led the southern tribes to regard both the
Egyptians and the slave traders from northern
Sudan with intenza hostility, while particularly
N the west the sturdy Arab tribes came to
despise and hate the Turks, as almoest all
ioreigners wete called indiseriming tely becanse
Egyvpt was still nominally o part of the Otto-
man Empire

In 1881 discontent with Egyptian rule cul-
minated in a revolt instigated by Muhammad
Ahmad, a native of Dongola and a man of
great piety, who declared himself to be the
Mahdi or Divine Guide to Salvation summoned
by God to establish the lingdom of God en
earth. By this time the British had established
themsilves in a dominating position in Egypt,
but under Gladstone's administration thiey had
no interest in extending British rule up the
Nile:. When, therefore, it becaie apparent
that the Egyptians had not the strength o

rush the Sudanese revolt, the British refused
to come to their rescuc and dispatched General
Gordon to Khartoum, charged with the
responsibility of evacuating the Egyptian
garrisons. As it turned out, even the forces
required for a successful and orderly evacua-
tion were not available, and Gordon never
attempted to earry out

s instractions, By
Januury in 128 Khartoam had been besieged
and 'eaptured, Gorden had heen killed. ancd
the whole of Sudan, with the exception of
Wadi Halfa and Suiakin, in due course &1 into
the hands of the re These latter vstahblig)ed
an administration, usually referred to as the
Mahdiya, with its capital at Omdurman. This

was the first independent Sudanese govern-
ment of what is now Sudan,

It this came about that just at the time of
the 1885 Conference of Berlin, when the whaole
of the African continent was in the process of
being partitioned into sphe of intercs)
between the powers of Burope, Sudan Became
independent of foreign control, On the Mahdi's
death in 1885, his successor, the Khalifa
Abd Allihi, made himself undisputed mastes
of the country. He set up a fanatically Muslim
regme which was equally hostile to all foreiom
her Christians or ‘heretical’ Muslims,
and rejected all civilized rontact with the oug-
side world, even altempting tmsuccessfully to
conquer Leypt and Ethiopia. Pilerimage to
Mecea was declared mmmeressary, Crnditrman
and the tomb of the Mahdi being held to be
sufficient for the faithiul,

It was not to be expected that Sudan's it
dependence would long be respected by all the
powers of Eorope. By 1804 the Freneh rea
the Bahr el Ghazal ares from the w
entered iito negotintions with the Ethi

&rs, wi

concerning an expedition which was to eross
the continent from west to east; at the same

time the Belgians crossed the Nile-Conwo
watershed, previously rérardad os the lmit of
Egypt's dominions, imed reached the MNife,

Simultaneously the Ttalians were trying to
enlarge their sphere of interest in Eritrea, and
so in 1894 Britain decided that the time had
Come to pot a stop to théss efetoachmonts
and to assure the security of Egypt's southem
frontier by reconquering Sudan. This was made
the more important by the fact that during
their period of rule in Egypt the British had
initiated a number of uTigation schemes in the
country, and so were anxious to ensure the
uninterrupted flow of the Nile. In the interest
of economy and to allay Egyptian fears, the
reconquest of Sudan was cartied out from
Egypt, use being made of units of both the
British and Egyptian armies under the Ieader-
ship of Sir Herbert Kitchener.

The campaign of reconquest was well
planned, and despite the fanatical and courag-
eous opposition of the Khalifa's armies was
steadily brought to a successful conchision.
In 1896 Dongoala was recaptured after a march

' R. L. Hill, Egypt in the Sudan, I820-18871, 1950.
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upthe Nileand a battle at Karkah near Akasha.
in 1808 & body of troops was sent round the
loop of the Nile as far as Abn Hamad, while a
major effort was being devoted to the construce
tion of a railway line across the desert from
Wadi Halfa to the ime point, This might well
have prived impossible of achicvement had
water not been found by boring wells half-way
across. Battles were fought at Abu Hamad,
beside the River Atbara, and finally at Kerrer;,
otherwise known as the Battle of Omdurman,
on z2nd September 18g8. These virtually con-
cluded the campaign.

Ihe expedition had come none tos sson. for
oo proveeding farther south from Khartoum
by steamer Kitchener found that a smoall
Erench force had just established itself on the
White Nile at Fashods, while the Belgiang had
already acquired by lease temporary rights
to-an extensive aren on the west hank of the
Nile within what is now Equatoria?

Both these places had formeriy boén re Farded
s quite definitely parts of the Khedive's
daminions. By vigorous diplomatie represen-
tations it proved possible to maintain the argu-
ment that Sudan had never ceased to be part
of the Egyptian Empire, and so the two powers
were perruaded, not withoot protest, to forgo
their claims to any pirts of Sudan. The French
telreated at once, and the Belgians surrendered
the Lado enclaye as part of a general Anglo.
Belpmn settlement in T4,

An important consequence of the interven-
tion of these two powers was that having
persaaded them to retreat, Britiin was pre-
ehided from paying heed to the realities of
power in Sudan by establishing a régime in
the country that should be dependent on
Britain alone. It soon became evident, more-
aver, that at least at first considerable expendi-

2 This e

zntEl imder " Agreomn

af Epehde

Hritnln and the

ellition; Yoo, pr
! It

owing
d, The Mahdin, tgiz.
ML Abbas, The Sudon Oneition, 1052

ture would be required to pay for the admini-
stration and garrisoning of Sudan. For both
political and financial reasons, therefore, no
attempt was made by Britain to annexe
Sudan eufright,

Instead it was decided to éreate a new form
of government, a condominium, wherein the
Iritish and Egyptian flags would be flown side
by side. Officials to administer the e try
were o be recruited from hoth Britain and
Egypt, but ultimate power remained in
British hands, since Britain was at that time
in virtual control of Egypt. Supreme military
and civil command in the Sudan was vested
in ope officer, thie Governar-( reneral, who was
to be appointed by Khedivial decree, on the
recornmmendation of the Britlsh Government.
Asia result’ of this decision, the o wmtry wis
henceforth known as the Anplo-Egyptian
Sudan until it attained independence, but even
when the British ceased to rule in Egypt, and
inally evacuated Cairo and the Siez Canal
area, the Egyptians never obtained any real
power in Sudan.?

The Boundaries of Sudan (Fig. 1)

Sudan as thus constituted is not a wholly
arbitrary section of the desert and savannah
lands of Africa north of the Eguator. Tt
achieves a significant hydrological unity from
the fact that it is a large and important part
of the -Mile Basin, containine the headwafers
of the Bahr el Ghazal drainage system in the
south-west and approximately the whole of
the Blue and White Nile systems below the
plateanx where they have their oTigins.

I'he boundiries of thy CMMLTY are wery
varied: in some parts they have been careinlly
surveyed and demarcated, in others they lie

in whelly wnsurveyved regions: in some in-

t between Great Britain and His Majesty King Leopold II, Sovereign

s of the Congo, #td, ., . zath Moy thn4. It was subsequently anniulled by ‘Agreement between Great

ident State ofthe Congo . . ' bth May 1906. See E. Hertslet, The Map of Africa by Treaty, srd
Ha.

Biblyography of the Anglo-Egypiian Sudan, 1939, among which H. Mae-
cticulur value for the history of the early years of British rule in Sudan,
I, 1} political and historical studies:

1. 8, B, Buncan, The Sedan, ¢ Kecord of Achievement, 1952,
M Shibailin, British Palicy sn the Stidow. 1882-1902, 1952,
I Matlowe, Anele-Egyption Relations, {§00-I953, 1954.
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stances they pass through unpopulated or

desert country, in others they bisect the terri-

tories occupied by individual tribes and have

very little significance for the peoples who live
_ beside them.

The one disputed boundary at the time of
writing is that with Egypt. The issue is whether,
as the Egyptians contend, this should follow
parallel 22° N. precisely, as was originally
laid down in 1899 in the Agreement for the
Administration of Sudan, or whether, as the
Sudanese claim, it should follow the de facto
administrative boundary between the two
countries, which was negotiated subsequently
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 central 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
include all the territory of the Arabic-speaking
‘Ababda tribe in Egypt, 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 afford an obvious boundary
between Egypt and Sudan, since thronghout
the river's length there has been a continuous
belt of settlement for many centuries. Since
the building of the Aswan Dam, it may reason-
ably be argued that the lands flooded by the
reservoir constitute the most sensible frontier
to adopt today. When the High Dam is built,
the uninhabitable strip will be made much
longer, but the same principle could be observed.
In the west the complete absence of population
makes the boundary’s location immaterial; in
the east a few nomads are to be found all the
way through the Red Sea hills, and the line
between the Arabic and the Tu Bedawie
speakers is a logical one to follow.

To the east of Sudan the precise location of
the Sudan-Eritrean frontier, where it crosses
the Red Sea hills, could be disputed, since the
-Beni ‘“Amer tribe is split between Sudan and

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 of
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 than the Red Sea hills.

Slightly farther south on the eastern side
lies the land frontier 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 astonishing
lack of movement of ideas or commodities, so
that even when within a few score miles of the
border one finds virtually no traces of an alien
culture but feels rather that one has come to the
end of the wotld, heyend 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 traffic, the escarpment between the TLake
Tana Plateau and Sudan is of great steepness
and difficulty, and the gorge of the Blue Nile,
here known as the Abai, is far too deeply in-
cised to permit of its use as a route. Farther
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 thus divided, and from 1goz to 1957
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 for 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 in
virtually uninhabited country.

In southern Sudan there is no such obvious
physical line for the boundaries with Kenya,
Uganda or the Belgian Congo to follow. 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 features or tribal areas. Investiga-
tions of the origins of the Nilotic and Nilo-
Hamitic tribes suggest that this has been a
zone of movement and migration of consider-
able importance from time to time, and it can
be regarded only as an accident of history that
the fortunes of those tribes living north of the
boundary have been linked with Sudan rather
than with the tribes that live just to the south
of them. In fact the Acholi tribe, a branch of
the Nilotes, is divided by the boundary just
east of the Nile, so that there is a small portion
living in Sudan and another Iarger portion in
Uganda. Farther east certain sections of the
Turkana tribe periodically cross 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 any
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 treaty it
was settled that it should follow the watershed
of the Nile and Congo drainage systems. In
this way almost every tribe of the area has
been divided, since the topography is for the
most part such as to favour settlement along
the watersheds rather than beside the rivers.
The most flagrant example of this is the
division of the large Zande tribe, which in 1953
was estimated to have 230,000 members in
Sudan, 520,000 members in the Belgian Congo,
and 20,000 in French Equatorial Africa.l

It cannot be denied that in the early days
of the administration of southern Sudan the
division of tribes in this way held certain, per-
haps unforeseen, advantages, since members
of a single tribe were unlikely to be at war with
one another, and this meant that the number
of incidents that might involve international
difficulties was reduced, Today, however, the
much greater range of governmental activities
1s having the effect of turning tribesmen into
citizens. While some of the Azande are being
introduced to the outside world by way of
English and Arabic and may become converts
to Christianity ot to Islam, others are learning
French, perhaps becoming Christians of a

different communion, and beginning to play
their part in political institutions established
by the Belgians or the French. It remains to
be seen whether, asthey become politically
conscious, they will be content to be divided,
or whether they will demand that Zandeland
be reunited.

Beyond the Zande area to the north and
west the country is virtually unpopulated.
Unless the copper deposits of Hofrat en Nahis
should prove to be much more economically
important than it is at present believed, 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 Ironstone Plateau is left, at latitude
10° N., this frontier quite changes its character,
for with the decline in rainfall the country
becomes more open and tsetse flies no longer
hinder animal movements. The frontier be-
tween Sudan and French Equatorial Africa
follows a number of watercourses, which con-
stitute the principal zones of settlernent, and
is crossed regularly by various cattle-owning
tribes in their annual migrations. The Ta‘disha,
for instance, are generally tegarded as a Sudan-
ese tribe, but many of their members find they
have to pay taxes both to the French and to
the Sudanese authorities. There is also a regular
movement of pilgrims and migrant labourers
across this frontier. While vaccination and
other frontier formalities 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 at this latitude, Darfur was in-
cluded in Sudan because of Zubeir Pasha's
conquest of the sultanate in 1875 on behali 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 of 1919; the same is
true of the smaller Dar Gimr which now forms
the northern part of Dar Masalit.

In northern Darfur *he tribes pay little
heed to the frontier in their migrations. There
are sections of the Zaghawa. on either side, and
the Goran and Bedeyat frequently cross into

t P. T. W, Baxter and A. Butt, The Azande, Ethnographical Survey of Africa, 1953.
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Sudan from the French territory to which they
belong. The prized jizau 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 Sudan the
boundaries follow astronomical lines through
total desert. There is no route into Sudan from
this quarter, since the great sand sea of the
Libyan Desert seals off all movement save for
a few Bedeyat Arabs who are said to visit
Selima Oasis from 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 of oases and wells from Asyut in Upper
Egypt to El Fasher in Darfur; no caravans
now use this route.

Sudan as a Modern Afro-Avab State

The boundaries of Sudan are, as we have
seent, of many kinds, and across many of them,
including the Red Sea, waves of peoples have
spread into the country over a long period.
An account of 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
northern frontiers that the most significant
waves of people and ideas have come, and these
in tumm have had a far greater effect in the
north of the country than in the south. In the
former the open terrain, favourable to the
movement of men and animals, has permitted
the spread of Islam, and the use of Arabic has
become general as a lingua franca, though it
has not yet become the mother tongue of all
the northern tribes.

More recently the most far-reaching importa-
tions into Sudan have been Western ideas and
the products of Western manufacturing tech-
nology. The former may penctrate a country
in many ways, of which the British occupation
tfor more than fifty years was clearly the most
important; the latter have almost entirely
entered via the Nile or the Red Sea. While
such influences have been able to pervade the
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 effect has been greatest.

Tt has thus come about that northern Sudan
may be regarded as culturally a part of the

Middle East, The dominant influences and
ideas prevalent in the country, such as the use
of Arabic by the great mass of the population,
the general practice of Islam which permeates
the whole of society and provides a background
for almost every event of daily life, the know-
ledge of a foreign language (in this case
English) by every person with a claim to call
himself educated: these are features that recur
in almost all the countries of the TFertile
Crescent. At the same time the influence of
Africa is potent, not only in the southern part
of Sudan where the people are black, wear few
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 slaves by former genera-
tions, where the unskilled labour force consists
of very dark-skinned Nuba, Nilotes, or mi-
grants from the west, and where broad savan-
nahs abound, dotted with the same Acacias
and baobabs that are features of tropical
Africa from Senegal to the Limpopo.

Southern Sudan, in contrast, is truly African,
with only a smattering of European or Middie
East influences affecting it; these include the
government schools and the mission stations,
the various government officials who demon-
strate modern: ideas of administration, agricul-
ture, medicine and other subjects, and the
traders and lorry owners who bring manufac-
tured articles in exchange for local produce.
While Arabic is now gaining ground, Christian-
ity and 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 and
making instruction in Arabic compulsory has
yetl to bear fruit,

THE ADMINISTRATIVE
FRAMEWORK

In the chapters below reference is made
from time to time to the policies and achieve-
ments of the government 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
to govern the country. The former varies in
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different parts of the country, being of several
types in the three southern provinces, where
the concept of a tribal leader of a large
number of tribesmen is usually lacking. In
the north, on the other hand, even the settled
peoples are usually found to recognize a
hereditary tribal structure of a kind originally
developed amongst nomadic Arabs.

The Arab concept is that each individual is
a member of a household, where he may be
the head or a dependent (women can only be
the latter), Each household, whether in a
settled village or among a group of nomads,
comes under the control of a skeikh, who is
responsible for collecting taxes and for the
maintenance of order. The skeikh, in turn, is
subordinate to an ‘omda, who may have any
number of sheikkhs beneath him, ranging from
ten to forty or more. The ‘omda is in his turn
one of several owing allegiance to a tribal
leader or nazir. The nazirates vary in size; the
Kababish number 105,000, the Hadendowa
218,000, but the Shukriya 53,000 only. If
possible it is usually arranged that the limits
of a nazir's territory shall coincide with those
of an administrative district.

The political systems of the southern tribes
vary considerably, They differ from those of
the north in that they are generally smaller,
as is appropriate in country where for one
reason or another political unity is hard to
establish or maintain over a wide area. Among
the Shilluk there is a Reth or generally recog-
nized supreme head, but there is considerable
doubt whether he really exercises much influ-
ence among the lesser chiefs, Among the Nuer
there are Leopard Skin Chiefs who are reckoned
to have certain magic powers, but have no
authority to settle feuds or to give judgments,
and a body of elders in each local community
is often called on for leadership and advice.l
Among the Azande the summit of the pyramid
of political power used to be occupied by kings,
drawn from the Avungara clan, who would
often be at war with one another. Today the
highest rank recognized is that of chiefs, whose
followers average little more than 10,000.2

The smallest administrative unit to which
political officers are posted is the district,

occasionally divided into two or more sub-
districts. The largest district, Northern Darfur,
has an area of about 250,000 square kilometres,
while the smallest rural district, Southern
Gezira, is less than 8000 square kilometres.
The range of population of districts is rather
less wide, varying from about 300,000 persons
in Jur River District in Bahr el Ghazal, South-
ern Darfur District, or Gedaref District in
Kassala Province, to rather less than 50,000 in
Tolkar (Kassala) or Pibor (Upper Nile Province).

Districts are grouped together into provinces,
each with its governor, judge, police force and
cadre of officials appointed by the various
Ministries of the Central Government accord-
ing to local needs. The number of provinces in

~Sudan has varied from time to time, having

in general been reduced as communications
have been improved. Thus the former Nuba
Mountains Province has been incorporated
within Kordofan, the old Berber and Dongola
Provinces are included in what is now Nor-
thern Province, and the former Fung Province
is now part of Blue Nile Province. The one
exception to this tendency is that for a time
Bahr el Ghazal Province was administered
with Equatoria from Juba. This proved very
inconvenient, and in 1948 the Bahr el Ghazal
Province was re-established (Fig. 1).

From the early days of the reconquest the
government of the Anglo-Egyptian Sudan
always tried to secure the consent and co-
operation of the native peoples. This involved
making use wherever possible of the traditional
tribal structure and employing the methods of
indirect rule that had been formulated by Lord
Lugard in Nigeria. Such a policy was necessary
at first, but later it became evident that with its
law courts, health services, veterinary depart-
ment, and other technical officials the govern-
ment was gradually taking over the function of
leadership formerly performed by the tribal
nazirs, and so making them out of date. Though
much of the tribal structure still reflected the
inclinations of the people, the class of young
educated Sudanese which grew up, distinct
from the traditional ruling families, resented
the old order of things, and felt it to be unjust
and undemocratic.

Y A. Butt, The Nilsfes of the Angle-Egyptian Sudan and Uganda, Ethnographical Survey of Africa, 1952.
* Baxter and Butt, op. cit., p. s0.
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This led to the gradual creation of a system
of local government, intended as a means of
associating the Sudanese with the governing
of their native towns or rural areas. At first
the tribal leaders had ex officio positions on the
local councils, but later the training in democ-
racy was extended on the bhasis of the Local
Government Ordinance of 1951, whereby local
councils have in due course become wholly
clected bodies. The Sudanese are showing
themselves to be enthusiastic supporters of
local government, and already the posts of
certain District Commissioners have been sup-
pressed, their functions being performed by
the councils. It may well prove that in the
creztion of local bodies where the individual
tribesman has the opportunity of being elected
to positions of responsibility the British did
more than in any of their other work in the
country to transform Sudan.

SOURCES FOR THE STUDY OF
THE GEOGRAPHY OF SUDAN

‘The nature of the published sources

From the point nf view of the foreign student
of Sudan, one awkward result that must arise
in due course from the coming of independence
to the couniry is that Arabic is replacing
English as the official language. One day many
of the reports and documents which have
hitherto appeared in English will no longer be
accessible to him unless he has undertaken a
lengthy study of this difficult language. The
change has not yet proceeded very rapidly,
for many Sudanese with a scientific or tech-
nical education still prefer to use English for
prolessional purposes.

During the period of British rule almost all
the cleverest and most energetic of the Sudan-
ese either took posts in the administration or
devoted their energies to pelitics or law, or, if
scientifically inclined, to medicine. Compara-
tively few were engaged in research in agricul-
tural subjects or other applied sciences. This is
why a study of Sudan written at the time when

the country attained political independence
has to be based to so large an extent on the
work done by foreign, particularly British,
officials and scholars. While it is difficult to
avoid a suspicion that in their rapid departure
in 1954 and 1955 the British carried away,
locked up in their heads, a good deal of infor-
mation that could usefully have been written
down and preserved, it is also true that the
last few years of British rule 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 the notes to the several chapters,
page references being given rather sparingly
unless quotations are extracted or controversial

matters dmcussed. Useful bibliographics are
to be found in Hill's work, which goes up to
1637 only, but covers historical aspects very
fully; in' Enight and Boyns' biblicgraphy,

Agricultural Science in the Sudan, published in
1950, wherein the summaries of important
articles are very valuable; in Tothill's 4gricul-
ture in the Sudan, and in a recent article by
Lebon, which critically discusses a number of
recent publications. of varying accessibility.!
Agriculiure fn the Sudan, edited hy J. D.
Tothill, with contributions from twenty-six
authors, must be dccorded special attention,
for it constitutes a mine of information and
well illustrates the wide range of topics wherein
a steady stream of research is necessary in
order to develop the agricultural potentialities
of a large country like Sudan. Without such a
work the writing of even a tentative regional
geography would. have proved immensely
more difficult, if not impossible.

The Agriculture, Forestry and Irrigation
Departments and the Meteorological Service
all published a number of valuable bulletins
after the Second World War, while just as the
British were leaving, two most important
publications, the reports of the Jonglei In-
vestigation Team and of the Southern Develop-
ment Investigation Team, made major con-
tributions to knowledge of southern Sudan.?

1R. L. Hill, 4 Bibliography of the Anglo-Egyptian Sudan from the Earliesi Tiémes to 1937, 1939; R. L. Knight and B. M.
Boyns, dgricullural Science un the Swdan, 1g50; J. D. Tothill (Ed.), 4 griculture in the Sudan, 1048; J. H. G. Lebon, ‘Recent
Contributions to the Geography of the Sudan’, Geographical Review, 46, 1956.

¥ The Equatorial Nilz Project, being the Report of the Jonglei Invesl:igatign Team, Khartoum, 1954. Natural Resources
and Development Potential in the Southern Provinces of the Sudan. A preliminary Report by the Southern Development
Investigation Team, Kharctoum, 1954.-
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Valuable monthly and annual statistical
bulletins are published by the Department of
Statistics, which has all but brought to a
successtul 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 achievement by
any standards, particularly since they are
accompanied by a number of maps based upon
them.

The Sudan Government is to be congratu-
lated for having shown a far-sighted apprecia-
tion of basic research and publication in its
support for Tothill's work, as well as in its
annual subsidy to Swdan Notes and Recorde,
which has long been highly regarded as a
journal providing information on anthropolo-
gical and other subjects sbout the country.
Indeed for the tegroid areas of Sudan—the
three southern provinces and the Nuba Mount-
ains—the work of the social anthropolngists,
supported in most instances by public funds;
hias been of fundamental importance in des-
cribing and accounting for many aspects of
sudan's zeography. On the other hand, it must
be recorded that the povernment was ill-advised
in failing to establish a central printing and
publishing organization, whereby all annual
reports, hulleting and other publications issued
by the different government departments might
be recarded and offered for sale, There has been
no copyright Liw, moreover, nor provision {or
the deposition of ene or more capies of every
work published in the country; in consequence,
many valuable works produced in the country
are not to be found in the library of the Uni-
versity of Khartoum.

The Mapping of Sudan

‘The mapping of Sudan is very varied in
quality. Single sheet-maps of the whole country
have been produced by the Sudan Surveys
Department at scales of 1:8,000,000 and
I:4,000,000, and these have been used as the
base maps for a number of special sheets
dealing with the geology, vegetation, climate,
fauna, and other faatures of the country. There
is alsn a thressheet “series at 12,000,000,
which includes a very handsome relief L
with layer colouring, and a number of special-

ized maps to show the distribution of tribes,
the former parliamentary constituencies, the
unit areas employed in the recent census, and
similar  distributions. Because these three
series are used with a wide range of overprints,
the number of place-names shown upon them
is limited; in consequence, the most useful
map for general reference purposes is still the
1:3,000,000 sheet produced by the Geographi-
cal Section of the British General Staff. It was
first published in 1928. At larger scales there
are I:1,000,000 sheets available on the projec-
tion and grid of the International Million
Series, but these do not convey very much
more information than the 1:3,000,000
sheet.

The largest scale for which maps are avail-
able for the whole country is 1:250,000. The
country is covered by a total of 17z sheets,
most of which are printed in three or four
colours, though certain desert areas are printed
in black only. The framework on which these
maps are based varies from chains of first and
second order triangulation, following the 3oth
arc of meridian. and the Nile and running
atross: from Khartoum o Kassala, fo very
rapid reconnaissance Inangulation, astro fixes,
ortraverses carried put by officers of the Survey
Department during the last fifty years. These
cover most of the country, but in parts of it
there s still virtually no proper survey frame-
work at all. The detail is quite reliable along
the Nile, and in other areas where accurate
cadastral survey or precise levelling has been
carried out, but in much of the country the
detail of the location of roads or watercourses
ismuch less accurate, having been inserted from
the reports of administrative officers 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 the recent
war ended, the Survey Department has been
far too busy with development work to devote
much attention to bringing the 1:250,000 series
up to date, and in consequence there are by
now parts of the country where the published
maps bear very little relation indeed to the
names of villages in current use.

One of the main reasons why little attention
was paid to keeping the quarter-million maps
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Fic. 2. The topographical mapping of Sudan—r1g58. All of Sudan is covered by topographical sheets on
a scale of 1:250,000, while certain areas of greater interest are alsc covered at 1:100,000. From Sudan
Surveys Topo. No, S86g-58
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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
was facilitated by the fact that during the war
the American Army Air Force had taken a
number of strips of air photographs across the
country from east to west, omitting only the
north-western desert and areas south of lati-
tude 8° N. These did not provide a complete
cover even within the surveyed area, for from
reasons of economy the Trimetrogon system of
photography was employed, which takes verti-
cal strips, each approximately six miles across
and set twenty miles apart, the intervening
territory being covered by obliques. While of
limited value for detailed interpretation, these
photographs proved sufficiently 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 1:100,000 for those parts of
the country where information was most needed
or where there seemed to be the best prospects
of development. In effect this meant that the
new series would cover the clay lands of east-
central Sudan (The Rainlands Series), where
developments in irrigated and unirrigated agri-
culture were expected; the swamps region of
the Upper Nile basin, where considerable
changes were expected in connection with the
proposed Jonglei Canal, and parts of south-
western Equatoria, which had been photo-
graphed just after the war and were of interest
because of the Zande Scheme {Fig. 2).

The production of these new series has pro-
gressed quite far, but it is to be regretted that
in the absence of a corresponding ground
survey a great deal of material about names
and tribes has been transferred from the
1:250,000 series without checking.

In 1950 the Sudan Survey Department
bought an Aerial Survey Camera and had two
of the Sudan Airways de Havilland Dove 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 provinces.
Many of the main towns and villages have also
been photographed at large scales. Much of
this photography has been compiled into plani-
metric mapping at various scales, and Sudan
has just bought three Wild 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, detailed cadastral surveys
have been carried out in connection with the
settlement and registration of land ownership.
The maps produced, at scales from 1:2,500 to
I:20,000, are in no sense topographical maps,
for they show few details except the boundaries
of registered land. Nevertheless, they can
sometimes be used in connection with geo-
graphical research if their limitations are
recognized. All large towns are covered by
cadastral plans at 1:1,000 scale or larger. For
the more populous parts of the lands beside
the Nile below Khartoum a series of maps has
been produced at a scale of 1:100,000, by
means of 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 details of levels and soil pits, to show the
results of a survey of irrigable areas in the
Northern Province which was conducted in
19512 (Fig. 56).

In general, Sudan well illustrates how large
and poor territories find it a great burden to
provide themselves with a tolerable cover of
topographical maps. When money was scarce
before the recent war, mapping went ahead
slowly; when it became more plentiful after-
wards, other more obviously lucrative types of
investment were given higher priority. Never-
theless, a comparison with other territories at
the same latitude shows Sudan to be well
advanced both in basic triangulation and in
cadastral surveys.




Chapter I

RELIEF, DRAINAGE AND THE ELEMENTS
OF STRUCTURE

I~ this and the next chapter an atlempt is
made to give a general account of the physical
geography of Sudan. The first fopics to be
dealt with will be the relief, geological history
and structure, and the climate; when these
have been considered their interaction will be
discussed, as revealed 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 below.
While their individual effects 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 of several of the
factors listed above, together with others
operating outside the Sudan; in fact, it merits
particular attention because of its great
economic importance at a time when further
proposals for Nile control are under discussion.

RELIEF AND DRAINAGE

The accompanying relief map of Sudan
(Fig. 4} is inevitably much generalized, because
of 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 re-
stricted amount of ground survey and levelling
that has been carried cut throughout most of
the country. Nevertheless, there are two signi-
ficant features of the physical geography of
Sudan which stand out, namely, the monotony
of the relief of most of the million square
miles enclosed within its bordess and the unity
of almost all of its drainage pattern. Of the

whole area of the country less than 29 lies
lower than 300 m. above sca-level, about 45%,
lies between 300 and 500 m. and a further 50%,
lies below 1,200 m., which means that there are
only inconsiderable areas that are so high as
to enjoy a markedly different climate from
other parts of the country at the same latitude.
If a map be drawn of drainage and watersheds,
it appears that nearly all the better-watered
parts of the country are included 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 quickly
lost in the arid coastal plain (Fig. 5).

The 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, 1,200 km. away, rising
only 8o m. in that distance (Plate T}. Similarly,
the sandy area of the west, the Qoz, consists of
former sand-dunes, now fixed by vegetation,
wherein there are many large stretches, par-
ticularly towards the south, of slight relief or
even of almost level sand.

The only extensive areas of more marked
relief are the inselberge of the south, especially
the Imatong Mountains (Plate II), the Nuba
Mountains of central Sudan, and the Red Sea
hills. There are numerous isolated granitic
hill masses, of which Jebel Kassala is an out-
standing example.

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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Fig. 6. Drainage pattern on the clay plain beside the Blue Nile—mean annual rainiall 300 mm. (20 in).

Apart from the Khor Umm “Ish, which probably represents a former course of the Blue Nile, the drainage

pattern is very poorly developed upon the central clay plain. Trom Sudan Swrveys 1:100,000 (Rainlands
Series) 55-K—5.

toiind. Except in the extreme south, whete the
famg are longer and dense vegetation checks
rapid tn-off, the only tivers to fow continu-
tusly are those that are fed by lakes or swamps
atting as natural reservoirs: such are the Blue
and White Niles, fed by lakes from beyond
Sudan, or the Sobat and Bahr el Ghazal, flow-
ing from large perennial swamnps. All the other
rivers, even the Atbara which raakes an im-
portant contribution to the Nile inthe summer,
dry mp into pools or else disappear whally
bemeath their sandy beds in the dry weather,
Their importance as sources of drink g water
fur man pnd animals continues to be great,
but without elaborate works they cannot be
smployed for perennial irgation. Some of the
otcasiomal streams, though they never reach

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 be seen when
fairly Jarge-scale maps are studied for parts of
central Sudan, Where the surface of the groond
i5 am almost Aat clay plain (Plate I and Fig. 6)
there s very little min-off after rain, and wvirt-
ally no percolation into the ground deeper than
the a2 m, or so that natural cracks penetrate
in consequence, rain-water lies on the surface,
continuously exposed to evaporation from ever-
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FiG. 7. The zone of contact of Qoz and clays in Kordofan—mean annual rainfall 4oo mm. (16 in.). On the

continuous Qoz arcund Umm Ruwaba anad to the north there is no surface drainage; further south the

dunes lie in parallel bands, with water courses developed on the clays between them. The Khor Abu Habl

carries much of the drainage of the northern Nuba Mountains towards the north and east From Sudan
Swrveys 1:100,000 {Ratnlands Scries) 55-M—3
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F1c. 8. Relief and drainage in the Red Sea hills, The intermittent streams dissecting the Red Sea hills

provide water and grazing despite the low rainfall which averages barely 25 mm. (1 in.). The verbal in-

formation concerning relief and grazing is typical of many of the early reconnaissance-type topo graphical
maps of Sudan. From Swudan Surveys 1:250,000 Scries, 36-M.

decreasing pools and swampy meres, until
eventually all is lost. The result is that even in
parts of southern Sudan which are flooded for
several months of the year water becomes un-
obtainable in the dry season sooner than in
stony dissected areas where the immediate
run-off is much greater. Where the surface
consists of sand-dunes, on the other hand
{T'ig. 7), losses from evaporation or run-off are

negligible, for watér soaks into the ground as
soon-as it falls; virfualls 1o steeam Deds are
then to be seen, and it is only on the MAaTEing

of the Qoz country that the hollows between

dimes are linked together ina unified driinnere

system, The availability of water depends in

these circumstances on the distance that it

penetrates into the ground (i.e. whether it is
RS —3

held up to form a perched water-table or not)
and on the distance that man is able and willing
to dig to get it. In stony but undulating and
more deeply dissected areas, such as western
Darfur or the Red Sea hills (Fig. 8), there is
little soil o retain moisture, but an appreci-
able proportion of the precipitation finds its
way into the sandy watercourses, and can in
many instances be tapped by shallow wells
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 contimue to hold water almost to the end of
the dry season. Farther into the clay plain,
hollows and chains of depressions also hold
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F1G. g. The drainage pattern beside the Bahr el Jebel in the Upper Nile swamps—mean annual rainfall
1,000 mm, (40 in.). The many overflow channels are unable to discharge their waters to the Nile when the
river level subsides. From Sudan Surveys 1:100,000 {Jonglei Series} 66-T—4.

water for considerable periods (Fig. g).! On the
Lateritic Ironstone of south-western Equatoria
the high rainfall (1,600 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. 10).

GEOLOGICAL STRUCTURE

Sudan lies at the zone of contact in Africa
of two contrasted structural zones, the south
and east where the platform of extremely
ancient rocks has been uplifted above sea-level
since Palaeozoic times, and the lower northern

portion of the continent which has been over-
lain by numerous horizontal sedimentary rocks
as the result of marine incursions dating from
the latter part of the Mesozoic Era. In conse-
quence, in the southern and eastern parts of
Sudan the ancient igneous and metamorphic
rocks known as the Basement Complex are
never far from the surface, though masked in
many areas by more recent superficial deposits
of continental origin. In the north and west,
on the other hand, marine Cretacecus and
Tertiary rtocks, especially sandstones, are
found at the surface in extensive outcrops,
which dip very gently towards the north,
their beds scarcely disturbed by warping.®

L Aspects of the river channels and flood plains are discussed by J. W. Wright, “The White Nile Flood Plain and the
Effect of Propesed Control Schemes’, Geog. four., 114 (1949).

? G. Andrew, chapter on ‘The Geology of the Sudan' in A grecuifure in the Sudan, 1948, This admirable chapter has proved
the main source for the sections here included on Geological Structure, Solid Geology, and Superficial Depesits,
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H1G. 10, The drainage pattern close to the Nile-Congoe watershed—mnean annnal rainfall 1,600 mm., {64
in.) The streams of the area are only slightly incised into the Ironstone Plateau, and during the rainy
season many swamps are formed, From Sudan Swurveys 1:250,000 Series 77—0.

‘The accompanying map of the Solid Geology
(Fig. 11) shows the distribution of the principal
types of rock, and can be related to the map of
the relief. The most extensive formation, the
Basement Complex, is seen to occupy most of
central and southern Sudan, with the Umm
Ruwaba Series of unconsolidated sands and
gravels lying in a hollow or basin upon it. 1t
persists in the north and west beneath the
tocks of the Nubian Scries, and reappears at
Jebel Uweinat on the Sudan-Egyptian frontier.
Throughout the Palacozoic and the 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

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

During the latter part of the Mesozoic Era
changes in land- and sea-level took place, and
the sea spread over the whole of what 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 sandstones with a few mudstones
and limestones: these are now known as the
Nubian Series. During the Eocene period the
sea margin retreated, and extensive tracts
were swept clean of the Nubian Series. The
only rocks laid down in Sudan in this puricd o
which traces now remain are the Hudl Chert,
& fresh-water deposit of Olisogone age formd
between Khartoum and the latitude of Berber.
and certain possible Mid-Tertiary Lateritic
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Ironstones found both in Equatoria and in
north-western Sudan.

Since the deposition of the Nubian Series
there was in Miocene-Pliocene times a gentle
warping with uplift of the eastern part of
Sudan, accompanied by faulting: thus the
Red Sea hills and Ethiopian plateau rose and
the Red Sea was formed. There has been a con-
tinied slight rise against mean sea-level on the
cast, shown by marine sedimentaries now above
water on the present coastal plain. The height
of the Ethiopian plateau was increased by
extensive outpourings of lava, both as vol-
canoes and as sheet-flows. In the Red Sea hills
the Nubian Series has now been almost en-
tirely removed by erosion, but it is preserved
under a capping of lavas in much of northern
Ethiopia.

Along the present line of the Nily valley

down-warping has pecurred, resulbng in oa
hollow ninning north and south that is tilted
slightly downwards to the north. The oldest of
the formations laid down in this depression,

the unconsolidated Umm Ruwaba Series, lie
well below the present base level of erosiom,
and do mnot, in fact, appear at the surface.
Farther to the west there has been a slight
up-warping along the Nile-Congo and Nile-
Chad divides, and vulcanism in Darfur has
produced Jebel Marra, rising to more than
3,000 m., as well as sheet-flows and other typical
features farther north. West of Jebel Marra
there is a number of flat-topped inselberge that
must represent the remnants of an early pene-
plain (Plate XXT1I).

The Quaternary Era has witnessed a con-
tinuation of the processes of erosion, resulting
in the smoothing of the relief of the volcanoes
of the west, the reduction of certain of the basalt
areas of the east, and the deposition of exten-
sive sand and clay deposits which mask the
solid geology beneath. Beside the Nile Palae-
olithic gravels have been discerned, quite
distinct in nature from the modern alluvial
silts and clays, and along the Red Sea coast
coral terraces and raised reefs have emerged.

Solid Geology

The tocks referred to above differ greatly.
The Basement Complex, as described by

Andrew,! consists of a wide variety of rock
{ypes, mostly strongly folded with steep dips,
and mostly metamorplic or ignecus rocks
(imeisses and schists, with foliated granitic
rocks), but it indludes recognizable bedded rocles
such as guartzites; limestones, greywackes,
and lavas, all in an unaltered or only slightly
metamorphosed condition. The Nawa beds are
gently dipping non-metamorphic grits and
mudstones, found only in wells and hores; they
and the continental sandstones of the extreme
north-west of Sudan are thought to be of late
Primary age. '

The Nubian Series and the very similar
Yirol sandstones lie on the eroded surface of
the Basement Complex. They consist of marine
sandstones interbedded with occasional shales
and mudstones. The total thickness of the beds
is more than 150 m., still lying approximately
horizontal. The only fossils found in the series
are plant remains, which are difficult to
identify. On this and other evidence from out-
side Sudan, the date of these rocks is thought
to be Upper Cretaceous.

The Hudi Cherts and the Tertiary Laterites
are too limited in their extent to warrant much
attention, though they do help to throw light
on the physiographic history of the country.
The Tertiary lavas, on the other hand, are more
widespread and include some important ele-
ments in the relief: they comprise the extensive
outpourings of the Ethiopian plateau, which
are chiefly basalts; the numerous volcanic
craters, plugs and sheet-flows of Jebel Marra
and J. Meidob, among which basalts, rhyolites,
volcanic tuffs, and pumice occur; the basalt
dykes and flows near Omduman and Atbara,
and the scattered occurrences in the Libyan
desert west of Dongola.

The Umm Ruwaba Series consists of uncon-
solidated sands and clayey sands, some being
gravelly. These rocks have not been certainly
identified at the surface, but were detected by
the drilling of bores to find water. Qccurring
in depressions, this series usually contains
water, but no fossils have yet been found
in it.

Along the coastal strip of the Red Sea the
oldest deposits that have been found are of
Plio-Pleistocene age, consisting of shelly or

1 Andrew, op. cil., p. 95.
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coralline shales, with marls, clays, grits, and
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 sirip, 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. The structure of this belt is complicated
by the presence of numerous step-faults and
transverse fractures which do not appear to
affect the coralline deposits.

Superficial Deposits

The account given above of the structure of
Sudan and the nature of the rocks shown
on the Solid Geology Map (Fig. 11) provide
very little indication of the actual conditions
to be met with in the field throughout most of
the country. This is because the wetter and
therefore more populated southern 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. 24), these
are nrot to be confused with the layer of soil that
constitutes the normal outer cover or skin of 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 different from the
present,!

The continental deposits are to be expected
in 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 ground of the
Sudan is a plain of desert erosion in the north,
and a plain of accumulation or aggradation in
the south,"?

In the north alternate heating and cooling,
combined with some wind erosion and chemical
action, effect the breakdown of the rocks: the
rock fragments are then transported to lower

1 Andrew, op. cif., p. 120.

i fbid., p. B6.

* H. G. Lyons, The Physingraphv of the Riner Nile and ils Basin, Caira, 1906; J. Ball, Contributions fo the Geography of
Fgypt, Cairo, 1939.

SUDAN

levels by wind, or, particularly in the Red Sea
hills, by running water. While sandstones and
crystalline rocks such as granites are reduced
to sand particles which can rapidly be carried
away, leaving characteristically steep-sided
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-
ning water, and then the hill-sides produced
are less steep. Sand particles are today being
deposited as seifs, barchans, and other typical
desert formations in much of north-western
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 dunes were deposited
throughout Kordofan and Darfur. These have
now been slightly consolidated by surface oxi-
dation and the growth of vegetation, but their
undulating surface and their lack of drainage
malke their origin clear.

In central and southem 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 effect of antecedent drainage
in determining the course of a river, but still
awaits a wholly convincing explanation.? In
the past, the Blue Nile has been Tesponsible
for extensive deposition within Sudan, for
the Gezira plain north of Jebel Moya is believed
to have been produced by the annual over-
flow of clay-charged water from the Blue
Nile.

Farther south many streams must have con-
tributed to the build-up of the clays, and the
profile of the White 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 effluent which has yet had insufficient
time to do more than establish its channel north
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over the clay plain, and also has too high an
exit level to lower its bed.’?

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

Tlanking the Main Nile there are numerous
gravel terraces, some of which have proved
from the artefacts they contain to be of Palaeo-
lithic age, and there are others beside the Blue
Nile and Atbara rivers which have not yet
yielded human relicts. These have not been
tully studied 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 valley and profile.* Much lower than these
terraces and closer to the present river beds

L Andrew, op. cit,, p. 106.
2 Ibid., p. 120.

1949

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

In eastern Sudan there are other areas of
Recent alluvial soils, the most extensive being
the deltas of the Gash river north of Kassala
and of the Baraka river around Tokar. These
receive the run-off of the Ethiopian 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 expected from the
manner of their origin, the soils of these deltas
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.

*A. J. Arkell, “The Old Steue Age in the Anglo-Egyplian Sudan’, Sudan Asntiquitics Service Occasional Paper No, I,




Chapter 111
THE DIVERSITY OF SUDANESE CLIMATE

THE climate of Sudan is wholly tropical, for
there 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 in
the north, where there is rarely any rainfali,
through a belt of summer rainfall of varying
intensity and duration to an almost equatorial
type of climate in the extreme south, where
the dry season is very short. Because of the
absence of any mountain barriers obstructing
the flow of 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 one type of climatic
region of Sudan and another.

Nevertheless, for ease of description it may
prove helpful to put forward a division of the
country into a number of such regions, whose
climates may then be analysed systematically.
For this purpose use has to be made either of a
system devised for the whole world, which may
not appear very appropriate in its local appli-
cation, or else a local division may be made,
which would not necessarily be of much value
in other countries.

THE RANGE OF CLIMATE

The most widely employed classification of
climates is that put forward by K&ppen in
1918, and subsequently modified in 1928
According to this classification (Fig. 12) the
northern two-thirds of the country are des-
cribed as Arid, a distinction being made 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 hills,
where the country round Erkowit is called
Temperate with Hot Summer and Two 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 which isothermal conditions are experi-
enced, i.e. with little difference 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 underrates
the value, even in the very hot condilions pre-
vailing, of a rainfall of about 400 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 significant difference, from the
human point of view, between Steppe and the
Tropical Rainy Climate (BS and Aw), since
each supports wooded savannah vegetation,
and makes possible the growing of one, but
not of two, crops in the year, In the exireme
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 survive, if not to thrive
very well; conditions, in fact, are significantly
different from those near Malakal.

An alternative 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 system be adopted, it may
be said that the country consists of four clim-
atic regions (Fig. 13), of which the central and
largest one may be subdivided according to
whether the rains are usually sufficient for
cultivation or not.

The North, from about latitude 19° N. to
the Egyptian frontier, experiences a cool, dry
winter of some four months’ duration, and a
long and extremely hot, dry summer. In the

LW, Koppen, Grundriss der Klimakunde, Berlin, 1931.
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north-east; along the Red Sea hills and Coastal
Plam, there is a cool winter with occasionsl
eloud and slight rain, while for the rest of the
vear there is little or no rain, but temperatures
and humidities near the const are high and
dust-storms are frequent. In the central
region, which includes central and western
sudan and mueh of the sonthiern provinces,
there are fonr seasons, whose lengths wary
according to. the latitude: these gre the coal,
dry winter {Arabic shitd), the hot, dry season
of early summer {seif), the hot, rather damper
riny season (Mharif), and the hot, sticky spason
at the end of the rains, before the anset of the
north wind (daraf). In the extreme south there
i54n almost dry seazon of three months, when
the north wind blows, but cooler temperatires
are experienced during the long ra iy S
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The climate in {act approaches the epuatorial
type, as exemplified in Uganda, but instead of
twomaxi

xima, the rainfall regime asa prolonged
peak lasting about six months,
Pressure and Winds

The explanation of Sudan's climate is ta be
found in the study of the distributinn of high
and low-pressure belts in the northern
sphere at different times of the vear (Fips
I4-—17).' In winter pressure is high to the north
of Sudan, in the Sahara and to an even orenler
extent in the Euro-Asian land muss, and north
winds Blow across Sudan towards the Tnter
Tropical Fronl or Con vergence Zone, (Fir, 1oq)
which may lie as far south as {the Tropic of
Capricorn. These winds are relatively cool and
dry, and bring no rain axcept when they blow
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along 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. 195 and ¢), and
moist, unstable air is drawn in over the
country from the South Atlantic Ocean. At
its farthest north the Inter-Tropical Con-
vergence normally reaches the latitude of Abu
Hamad, about 20° N., though it may in fact
go a great deal farther, even as far as Luxor,
25° N. Stations in central and southern Sudan,
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(15) 3rd April 1949—Conditions by now much

hotter than they were in January, and the

northerly air stream is felt as far as latitnde

10-13° North ounly, where it meets the

southerly winds along the Inter-Tropical
Front or Convergence.

therefore, have rainy seasons whose totals
and lengths vary according to their latitude
(Fig. 18).

THE SEASONS

The course of the seasons, though basically
dependent on the movement of the sun between
the tropics, is largely determined by the direc-
tion of the wind (Fig. 194—d). In the extreme
north and south of the country, 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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THE DIVERSITY OF SUDANLSE GLIMATE

(16) 2nd July 1940—The I.T.C. has now alinost

reached latitude 20° N., the rainy scason is

beginning, and southern Sudan has become the

coolest part of the country, The depression in

the eastern Mediterrancan has virtwally no effect
in Sudan.

and July, but a much lesser difterence between
the seasons at Juba in the south.

Winter {'Shita’)

In the winter Sudan as a whole experiences
uniform and usually cloudless weather, with
a mean daily temperature varying between
15:9° C. (60-8° 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°T7.)
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
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(17) 24th October 1949—The IF.C. has hegun to

retreat southwards, and east winds are experienced

in eastern Sudan. Mercator's Projection. Lrom

Daily Weather Reports, Forecast Section, Iigyptian
Ministry of War and Marine.

air-stream is heated in its journey towards the
equator. Cendifions are not wholly uniform
from day to day, sinee the wind speed and
dirsotion are affected by the passage of depres-
sions along the Mediterramean, especially if
these are of great depth or if their paths take
them over the Nile Valley. When this oeccors,
especially in February or March, when the
force of the high-pressure belt to the north is
weakening, a regular pattern 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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Fie. 18. Pentade (5-day) rainfall curves, rg21-1950. Both the duration and the intensity of the rainy

season vary according fo latitude, but the wettest pentade has approximately ag much rain between lati-

tude 12° and 14° N., as in any of the stations farther south. At the most southerly stations the pattern

suggests neither a regular double maximum nor a pronounced peak or single maximum: there is rather a

prolonged rainy season when the totals are nearly constant for about 6 months. From Sudan Meteorologi-
cal Service, Average Pentade Rainfoll 1921-50, Khartoum, 1957.

usual north winds are checked or may even
be replaced by south winds, with a resulting
increase in ground temperatures. Next, when
the centre of the depression has passed east-
wards to lie over Syria or the eastern Mediter-
ranean, an associated cold front may cross
northern Sudan. This establishes a continuous
stream of cold air between the anticyclome
over western Russia and the Nile Basin. There
is a marked drop in temperature, often accom-

panied by dust-storms and rising sand, and
occasionally the sky is clouded over with
patches of alto-cumulus cloud that contribute
to the reduction in day temperatures. This
cloud occasionally gives very slight rain.!

The Hot Season (‘Setf’)

By the end of March the effect of the depres-
sions is less marked, and with solar radiation
increasing in intensity and duration the tem-

1 When a large group of scientists had gathered in Khartoum in 1952 to observe the eclipse of the sun forecast for
25th February, there was considerable anxiety in case a strong wind following a depression might bring rising sand or
cloud and so obscure visibility. The danger was estimated by the Government Meteorologist to be about 1 in 10} in fact,
a cold front passed across the Nile Valley about five days before the eclipse, which was in consequence observedin excellent
conditions. See also J. [1, G. Lebon, ‘An exceptionally coo! season in North-Eastern Africa', Weather, 13, (1958).
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Fic. 19. The irequency of winds {rom different directions at six representative stations: (¢) January, (0)
April, (¢} July, (d) October. The alternation of wind direction according to the scason is most noticeable
in central Sudan; the anomalous frequency of north and west winds in Juba in the extreme south in July
and October is possibly rclated to low pressure systems over the East African plateau. The frequency
of calms is conspicuously higher in the flat central plains of Sudan than beside the Red Sea or near to the
high mountain masses of febel Marra in the west or the Imatong Mounlains in the soutlh. Figures frem
Climatological norms for Egypt and the Sudan, Cyprus and Palestine, published by the Physical Depart-
ment, Ministry of Public Works, Cairo, 1938.
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perature in northern and central Sudan rises
towards its maximum, which is attained in
May and June. The highest mean daily maxi-
mum is 3¢° C. (10z° T} at £} Obeid in May and
42-9° C. (x0g-4° T.) at Atbara in June. Since
the sky continues to be extremely dry and clear,
night radiation is intense and, the high daily
range at this season, 17° C. (31° .} in central
Sudan, means that night usually brings relief
from the severe heat of the day. During these
months the Inter-Tropical Convergence is
gradually moving northwards, though still flue-
tuating widely from day to day. In the extreme
south the early rains begin in March, but at this
season they are often interrupted and it is too
early to sow crops,

In central Sudan, the months of May and
June, towards the end of this season, experi-
ence a very disagreeable kind of tropical line
squall known in Arabic as an Aaebib. Cumulus
clouds build up during the day, but rarely
attain a sufficient height to give rain, so great
are the ground temperatures, until the late
afternoon or evening. When rain begins to fall,
the failing raindrops have a cooling effect 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
particles that are plentiful on the earth’s bare
surface and carrying them swirling into the air
to a height of several thousands of feet. After a
stifling, windless spell a wall of yellow dust is
seen approaching, often from the east or north-
east,! and then the storm arrives, the wind
speed rises to gale force, and for an hour or
more the airis filled with flving dust. Eventually
the wind abates, rain usually falls, bringing a
drop in temperature, and the dust is tempor-
arily laid. Dust storms are most severe in areas
like Khartoum, where the ground surface is
likely to be bare of vegetation and much dis-
turbed by animals and motor traffic, or at
Kassala, where the silts of the Gash delta have
been exposed after the cotton harvest. By July
or August, especially in a fairly wet year, the
soil is protected by a mantle of vegetation, and
the dusty prelude to a convectional storm is
usually absent.

The Rainy Season (' Kharif’)

The onset of the rainy season throughout
central and southern Sudan is mmuch less
dramatic than the burst of the monsoon in the
Indian sub-continent.* The Inter-Tropical
Front shifts northwards in a succession of inter-
mittent advances and retreats, and it is not
until it has passed about 150 km. to the north
of an observing station that the depth of humid
air is normally sufficient to permit the build-up
of convectional clouds high enough to give
rain. During the rains an appreciable drop in
the mean monthly temperature is recorded,
about 5°-8° C. (g°-14° F.} (Fig. 20); this is
cansed 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 of the south-west wind, make the
rainy season one of the most pleasant in the
year. This is certainly to the advantage of
those who have to sow and weed their crops at
this season.

The asymmetrical nature of the curves of
mean pentade rainfall in Fig. 18 is worth
noting, for it corresponds to the fact that the
advance of the Inter-Tropical Convergence
from the south is much slower than its retreat.
While May and June are wet months in central
Sudan but dry at the latitude of Khartoum,
late October and November {equally spaced
after the rainfall maximum in August) are dry
except in the extreme south. During the rainy
season there is a marked drop in maximum
temperatures, a tise in humidity, and a drop
in the mean daily temperature range. Often
the familiar tropical pattern of weather is to
be observed, with a clear morning followed by
the build-up during the day of cloud cover that
perhaps leads to rain in the late afternoon or at
night. Occasionally, however, the sky becomes
completely overcast, and rain may fall contin-
nously for twenty-four 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 The cumulo-nimbus clouds, which give most of the rain in Sudan, rise high enough {about 10,000 .} to reach the north-
easterly air-stream norroally blowing at that altitude. Hence storms tend to approach the observer from the north-
eastern quarter of the sky,

2 A, A, Miller, Cliznatology, 194G, p. T44.
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stayces MGITINg
Sudan,

The mean annual raintall (Fig. 21) has been
plotted on the basis of, in most instaneces,
thirty vears' obseyvations, from 1921 to I950.
Its principal festures, @ part from the obvious
rige-in the total from nerihi to souith, are the
orographic eHect, gbservable in Jebel Marra,
the Nuha Mountains, and the Red Sea hills,
and the lowness of the totals in the Upper Nile
basire. It is very difficult Lo understand how
the low rainfall total near Jonglei, at the sou-
thern end of the Zeraf Island, and the high
fpure at Fanguk, towards the northern end of
the same island, are to be reconciled. In fact,
it woems very probable that the arrangements
rar thie collection of statistics in this yery primi-
tive arca were rather rudimentary and that
abservational errors are involved,

The nmormal rainfall totals, the duration of
the rainy season, and the monthly disttibution
of precipitation are represented in igs. 20 and
21, The mean figures on which these isphyets
and diagrams, known as histograms, are hased
SIVE 110 indicition of how the ramball is likely
to be made up in ferms of rainy days an dry
spells;, nor yet of its variahility from year 0
vear, On the former point figures which have
recently been published by the Sudan Meteoro-
logical Service of the average sumber of rainy
davs at a wide range of stations have revealed
the rather tmexpected fact that 'the general
character of individual storms and showers is
much . same throvghout Sudan. The wide
varintions in seasonal totals are almost entirely
due to vanalions in the number of stormns
pecurring, and not to any significant differences
il the average amounts of rain yielded by in-
dividual stomis’ ) In fact, few stations in even
the wettest parts of Sudan (with a mean anpuil
rainfall of abgut ¥.400 mm, or 50 in.} have
more than fifty days in the year on which
mare than tomm, (004 in.) of rain are recorded,
while-at Malakal (mean annual rainfall Bty .
or 32 in) the comparable hgure is 24, at El
Obeid (385 mm. or 154 iny, 3, at Khartoun
{Thr tm. or 6 in.}) B, and ot Atbarn 74 1.
or 3 in.) only I.

The variability from year to year may be

(g may. Occur i southern

considered in two ways. With the publication
of average pentade (five-day period) rainfall
figures for forty-six stations, it is possible to
plot the totals for selected stations, and to see
linw even when averages have beon calculated
over a thirty-year peripd the resultant curves
are strikingly irregular (Fig. 18} seeandly, cal-
culations have been made to discover the prob-
able error of rainfall, defined as “the deviation
from the average which may be eapeeted 10
e exceeded on half the occasions™ and this i5
shown in Fig. 22. The pattemn of 1sopleths is
very similar to that of the mean annoal s
hyets, but it should be noted that the range of
thie former, fromt 20 te tho mm. (0:8-G-4 inj), is
very much less than that af (he latter, from 25
te 2,000 mme (1-00 in.}. This means that {he
variability, expressed as a percentage of the
mean annual minfall, is much higher in the
drier areas, being in fact more than So%, at
Abu Hamad and 304, at Khartoum, but 12%
enly at Juba and G0 at Yambio.

Late Summer ('Darat’)

The hot spell at the end of thie rainy sepson
i& made mather disagreeable by the fact that
moist air is drawn in over Sudan, gspecially m
the eastern part of the country, from over the
Red Sea, and its humidity iz therefore rather
high. Some cloud is experienced, but upper ai
conditions rarely favour the build-up of cummle-
nimbus to give rain. In Khartoum the mean
daily maximum mses Lo Fo:6° C. (1032 7,
anid the range 1ls14-7" C, (225" )

THE CLIMATIC REGIONS

Within this general framework the course of
the seasons in each of the climatic regions
described above may now be considered, using
one or two typical stations to illustrate condi-
tions in each.

I'he North

[n the Northern or Desert Climatio region
riinfall is negligible, and the course of the
seasons depends on the direction and speed of
{he wind mmd on the temperature, At Wadi
Hailfa the winter season 1S distinctly pleasant,
{or from late November to the middle of March

1A, A. Wahab, ‘Rain Day Averages 1g21-1950°, Sudan Meteorological Service Pamphlet No. 2, Khartoum 1457.
¢ A, W. Ireland, ‘Annual Rainfall Parameters 1gz1-1950", S. Meél. S,, Pamph. No. 2, 1957-
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the mean daily temperature is below 20° C.
(68° I}, the humidity is low (about 209, at
midday}, there is very little cloud and no
rain save a few drops occasionally from a cold
front. The wind blows from the north, with a
mean speed of about 15-20 k.p.h., occasionally
attaining sufficient speed to cause rising dust
and sand, but usually falling away at night.
In particularly cold spells early morning tem-
peratures may be little above 0° C. (32° T.).
Summer is long and very hot, and from the
beginning of May until the end of September
the mean daily temperature persists above
30 C. (86" I*.). The humidity at midday rises
from about 10% in May and June to nearly
15% in August, but in normal years no rain
falls; there is little cloud, and the mean wind
speed falls to about 13 k.p.h., being rather
variable in direction for about a honth at the
farthest advance of the Inter-Tropical Con-
vergence. Throughout the summer the daily
evaporation rate stands at zo mm. (0-8 in.) or
more according to the Piché scale. This high
figure explains why doubts have been expressed
concerning the wisdom of constructing an over-
yearstorage reservoir on the Nile at thislatitude.

The North-east Region

It has already been remarked that the clim-
ate of the Red Sea coast and of the hills im-
mediately beside it differs appreciably from
that of the rest of Sudan, and a word of ex-
planation is called for. The special features are
particularly to be noted in the southern portion
of the strip, where the alignment of the coast
turns distinctly towards the south-east from
nearly due south: the north wind blows against
the hills to the south of Tokar, and being lifted
and cooled it affects not only the hills but also
a belt of coastal plain below them.

Winter begins in the north-east with the
onset of the north wind, and occasional rain
may be expected until the end of January.
The average winter rainfall at Port Sudan
amounts to less than 80 mm., and is particu-
larly liable to vary from year to year. At this
season cloudiness is at its highest, and with a
small range of temperature, varying between
19° C. (66-2° F.) and 29° C. (84-2° F.), condi-
tions are at their most agreeable. When the
rains come to an end the high humidities

(b0-70%, at midday) persist, and conditions
become increasingly unpleasant as the tem-
perature rises to a mean daily maximum of
41° C. (105-8° F.) and the highest mean daily
minimum, 29-2° C. (84-5° F.) in August, that
is recorded in any station in Sudan. At this
season the wind blows from the south-east, and
frequent and prolonged dust-storms 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 the heat to pick it.

Even when most of Sudan is enjoying a
slight relief from the heat in the rainy season,
therefore, the coastal strip obtains little benefit,
for the humidity is so high. The mean summer
rainfall at Port Sudan is about 2o mm. (0-8 in.),
even less to be relied on than that of the winter.
By mid-August the rain is usually over, and the
hot conditions with frequent dust-storms persist
until the onset of the north wind in Qctober.

The Centre

In central Sudan the temperature and humi-
dity of the wind are of major importance in
determining the four seasons of the year. The
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 the cool-
est month (January) has a mean temperature
of 23-7° C. (74-7° F.), and at Malakal 27-2° C.
(81-0° F.). In the southern part of this region
grass-fires are commeon in the winter and the
sky is often obscured by smoke.

The hot, dry season is the hottest period of
the year, The north wind 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 34-1° C. {93:4° F.) in
Khartoum in June. In Malakal the peak is
earlier and lower, 31-7° C. (8¢-x° T} in April
and 32-2° C. (go° I.) in May, because the rainy
season begins in the latter month. Tn the
northern half of the region dust-storms are
Irequent towards the end of the Seif, but
farther south the demser vegetation reduces
their severity. In Khartoum the April relative
humidity at midday is 14% and the Piche
evaporation 20 mm. (0-8 in.); at Malakal the
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1. 23. Mean monthly precipitation contrasted with evaporation measured by the Piché method. No
wholly satisfactory method exists of measuring evaporation in standard conditions. It is noteworthy that
in many stations of central Sudan where precipitation exceeds Piché evaporation for only one or two

months in the year, nnirrigated crops may regularly be grown with siceess. From Climatological Normals.
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corresponding figures are 25%, and 12-g mm.
05 in.}.

The rainy season lasts from three to seven
menths according to latitude, and correspond-
ing differences in the total precipitation make
it possible to subdivide this region into a not-
thern belt, normally too dry to grow crops, and
a southern belt, where cultivation is regularly
practised. When the south-west wind is blow-
ing steadily conditions may become quite
agreeable, for the sun is often obscured by
cloud. Tn Khartoum in the northern sub-region,
the mean daily temperature falls to 30'4° C.
{86:9° F.) in August, with a mean daily range
of 114° C. {20'5° I\.) and a mean cloud cover
of 5-3 tenths; farther south at Malakal in the
same month the temperature is 26-2° C. (7g-2°
F.), the range 9-4° C. (17-0° F.) and the cloud
7:4 tenths. From July to September Khartoum
receives a mean rainfall of 160 mm. (61 in.);
between May and October Malakal receives an
average of 772 mm. (31 in.).

After the rains the season before the onset of
the north wind is trying, for the temperatures
tise once more {the mean monthly temperature
at Khartoum is 32-3° C. (go-0° ¥.} in October,
and at Malakal 27-6° C. (81-7° I'.} in November),
and the humidities are rather higher than they

were in the Seif: thus at Khartoum the daily
figure for evaporation is 151 mm, (o6 in.) in
October, and at Malakal it is ¢4 mm. (04 in.)
m-November. The north wind normally reaclies
the capital in early November, and is felt at

Malakal by the end of the month.

The Extresme South

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

this time Iess than s0 mm, (2 in.) of min are
to be expected, but even so the humidity is
quite high (25%, at midday in February ot
Juba) and the noon clond amount averares
mpre than 5 tenths: The owstanding feature
af the climite is that “wintes' is the hottest

season of the year, the mean daily tempera-
tures in February and March being 2g0° C.
(842° F.) and 29-3° C. (84:6° F.), and the

mean daily ranges being 14-0° C. (25-2° F.).

The long wet season cannot really be said fo
have either one or two obvious maxima, but
rather rises to a monthly mean of more than
100 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° I.). This
gives an anual range of 4.0° C. (7-2° F.) only,
not very different from 5-0° C. (g-0° I.) at Mala-
kal, but much less than r0-4° C. (187° F.) at
Khartoum or 16+7° C. (30-x° IV.) at Wadi Halfa.
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 Tronstone Plateau, and Juba at latitude
4° 51" N. has less rain than Wau at latitude
7° 42" N. The mountain masses of south-east
Equatoria have essentially the same climatic
pattern as the rest of the region, but storms
are more frequent over the peaks at all times
of the year.

Other Elements of Climate

Maps of pressure and rainfall have already
been included in the course of this discussion
of the seasons as they are experienced in vari-
ous parts of the country. Other elements for
which information is available through the
vigorous publishing policy of the Sudan
Meteorological Service include temperature,
humidity, Piché evaporation, cloudiness and
wind speed. Histograms drawn to show the
precipitation and evaporation on the same
map clearly reveal that at most stations and
at most times of the year the potential evapo-
ration is much greater than the actual precipi-
tation (Fig. 23). The general effect of these
figures is to confir the picture that has been
drawn of Sudan as a hot, arid country, in which
although wind speeds are low by world stan-
dards, the daily rate of evaporation is extremely
high. The low published figures for cloudiness
bear witness to the very high sunshine totals
recetved In central and northern Sudan in the
year as a whole, and this is reflected in the style
of dress worn in the country, in the design of
houses and offices, and in many other aspects
of Sudanese life.




Chapter 1V
DESERT AND TROPICAL SOILS

TuE soils of Sudan, covering as they do an
area of some 21 million square kilometres, are
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 an extremely complicated branch of
knowledge, and it is only in areas of exceptional
economic value that really elaborate and pro-
longed studies of the 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 only in the
Gezira that anything like a complete soil in-
vestigation has been undertaken.

For the purposes of this chapter a simple
genetic classification 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
influence 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
Quaternary Ice Age.! The categories adopted
are as follows:

(a) Desert soils.

(B) Soils formed 7 sifu 1 semi-arid condi-
tions.

(¢} Laterized soils of humid and sub-humid
regions.

() Alluvial and Lacustrine soils.

(¢) Aeolian soils, formed in drier conditions
than those prevailing today (Fig. 24).

Desert Soils

The soils of the first category scarcely war-
rant the name, for they are extremely thin,

consisting merely of particles of the parent
rock of assorted sizes. They are almost cn-
tirely lacking in humus, since organic matter
from the very scanty vegetation which is the
most that they can support in even the most
favourable sitnation is quickly broken down
into its constitwent minerals in the high tem-
peratures prevailing. In the absence of rain-
fall, however, these soils are of virtually no use
to man, and they have been very little studied.
In the north-west, where the parent rock con-
sists for the most part of the Nubian Series,
there are areas of aecolian deposition, such as
sand-dunes, and others of aeolian ablation,
such as level expanses of gravel. In the north-
east, where 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 where
short-lived pools of rain water have dried out,

Soils Formed in situ ¢n Semi-arid Conditions

With a higher rainfall than in the desert, up
to 800-1,000 mm. {32-40 in.) per annum, the
soil-forming conditions are more complex. In
addition to the effects of high temperatures,
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 breakdown of the local
rock, whether Basement Complex in the But-
ana or basalt in the Gedaref area, has proceeded
far. Today few hills stand out from the gently
undulating plains, which are covered by deep
dark brown to black cracking clays (Plate I);
even in the broad depressions along the stream
beds very little coarser material appears, but

! G, Andrew, ‘Notes on Quaternary Climates in the Sudan’, Appendix XXV to Soil Conservation Commilice’s Reporl,
IKhartoum, 1944,
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DESERT AND TROPICAL SOILS i

there are signs of the redistri-
buotion of clay in broad level
flood-plains beside such major
watercourses as the Wadi Abu
Fargha, which draing 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 salt concentrations are
characteristically absent. For the

cultivation of unirrigated millet, ';*k'h__ =
these soils are among the best in gl o
Sudan.? _:'f ;

In the extremec west at similar
latitude and with the same ramfall
lic Jebel Marra and western Dar-
fur, beyond the limits of the Qoz.
The so0ils of western Darfur show
a ftransition between the desert
soils in the north, where almost
the only soils of any thickness
appear in the watercourses, and
those of northern Bahr el Ghazal,
where laterization is to be ob-

served. Much of the land between i giﬂ!{;ﬁmg CSSJIE_EJA EC%ISLESR IRRONSTONE .
. . ED LOAM
the great sand rivers is covered ALLUVIAL AND FERRUGINOUS

with 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-

e )

AL HATTRES, 3 1 | Sabs
e CNPNRNITRET | 1 - i
| X

Qoz

Fig, 24 Main soil categories, The narrow bands
of alluvial soil beside the Main Nile below Khat-
toum are omitted. Adapted from Sudan Surveys
Topo. No. Sy50—47, overprinted with Super-

LACUSTRINE DEPOSITS

races (Plate XXIII) largely com-

posed of pumice and other volcanic material
brought down from Jebel Marra.? On the vol-
canic mass itself there are various loamy or
clayey soils, formed from the breakdown g% stiu
of the basalts, tuffs, and pumice of which the
mountain is composed. The silts in the valleys
are of exceptional fertility, and since they can
often be irrigated their value is great.

Towards the wetter limit of the area of semi-
arid soils, the effects of water movement both
within the scil and over its surface become
evident. A grouping of soil types occurs accord-
ing to both altitude and situation, which is
known as a catenary association, to employ a
term first used with reference to East African

ficial Deposits

conditions®. In Sudan the catena is best de-
veloped among the lateritic soils to be described
in the succeeding section, but it has also been
suggested that where the rainfall approaches
1,000 mm. and there are marked differences of
altitude, as is the case in the Nuba Mountains
as well as in the extreme south-east, the soils
may be grouped into an Alkaline Catena. The
existence of a dry season of from three to six
months is an important element in the creation
of this soil group.

The highest member [of the Alkaline Catena] is the
partly weathered mountain rock on which a scanty
drought-resisting vegetation finds a foothold.? Below
this is the coarse reddish weakly alkaline detritus

L]. D. Tothill, chapter on ‘A note on the Origins of the Soils of the Sudan’ in A griculture in the Sudan, 1948,

fR. T. Paterson, chapter on ‘Darfur Provinee' in A griculiure i the Sudan, 1948.

3 . Milne, ‘Normal Eresion as a Factor in Soil Profile Development’, Nafure 138 (1936); tdem, ‘A Soil Reconnaissance
Journey threugh Parts of Tanganyika Territory’, Journal of Ecology, 35 (1047).

* Thi> quoted passage was written before the publication of J. Smith's work on the distribution of tree speciesin Sudamn,
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carrying hardy thorn bushes and spiny succulents.
Below this again is a fertile brown soil, moderately
heavy and sometimes containing a few stones, salt-
free, weakly alkaline and calcareous, low in nitrogen
content.t

The two reddish belts are together known
in Arabic as gardiid, which means a well-
drained and perhaps sheet-eroded red loam.

Lateritic Sotls

In southern Sudan most of the better-drained
arcas are occupied by a range of reddish loam
soils that may be grouped together under the
general term ‘lateritic’. These may be divided
into broad catenary associations which vary
according to rainfall totals and differences of
relief.

Lateritic soils are developed as a resuit of
alternate seasonal water-logging and drying
under 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, and a ‘B’ horizon at a varying depth
where these chemicals have been precipitated.?
This precipitation may take place in sheet
form, of varying thickness, it may form cylin-
drical concretions, when it is known as a vesi-
cular deposit, or it may occur round separate
nuclei to produce diffuse lateritic pebbles,
known as pisolitic laterite or pea-iron. The
parent rock or ‘C’ horizon from which these
rocks are derived may be very varied, and in
Sudan congists mostly of acid igneous forma-
tions of the Basement Complex. The part of
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 15-30 ¢cm. (6-12
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 of pea-iron and of soft red pisolite-
like coneretions of bright-red ferruginous clay.
The ironstone is interrupted where hills stand
out above the general level of the plateau, or
where it s dissected by the streams which drain

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

The effect of heavy rainfall in regions of
laterization is that by no means all the normal
precipitation can be absorbed inte 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 soll texture, and an inherent probability
that the soil in the valleys and in the lower
parts of slopes will consist of finer particles
than that on the plateau surface. This is the
mechanism behind the idea of the catenary
association of soils.

Tlhe catena as described by Milne, and observed so
widely in tropical Africa (by no means solely in Tang-
anyikaor East Africa) and apparently also in Australia,
consists in its simplest case of a topographically
determined set of soils, originally from the weather-
ing of a single parent material under the influence of
normal erosion. The essential featurc is the tendency
to mechanical fractionation and elutriation of the
weathering preducts down the slope by the action of
rainfall . . . the whole situation has a unity which it
was Milne's purpose to recognize.*

The catena consists of three 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 surface. 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 water movement may be
evident, The illuvial complex lies at the foot
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 suffer from poor drain-
age.

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

! H. Greene, chapter on 'Soils of the Anglo-Egyptian Sudan’ in Agriculture in the Sudan, 1948, p. 153.

2 % Crompton, ‘Some Marphological Features Associated with Poor Soil Drainage’, Journal of Soil Science, 3 (1932),
p- 287.

¢ B. 8. Ellis, ‘Genesis of Tropical Red Soil', Journal of Sodl Science, 3 (1952), p. 61.

{ A, H. Bunting, ‘The Catena; A Contribution to a Discussion’, Soils asd Festilizers, 16 {1953), p. 33T,
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F1G. 25. Soil succession of the Ironstone Catena at Yambio, with
typical vegetation types

HoOdE

Gallery forest.

Marsh.

Elephant grass formation.
Degraded grass-woodland.

i = L 1 H

Grass-woodland of the plateau
Treeless formation on hardened laterite.

. Loam and/or pisolitic gravel—celluvial complex

. Lateritic shield—eluvial complex.
Loam andjor gravel—-colluvial complex
Yellow loam, no gravel or stones—illuvial complex.
Dark grey clay—illuvialfalluvial complex.

Modified from de Schlippe Skifting Cultivation in Africa, Fig. 4, p. 41,

illuvial complex; this is not, however, part of
the catena proper.

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

{#) With a rainfall of more than about
1,200 mm. (48 in.) and marked differences in
altitude—the Red Loam Catena.

{6) With a similar rainfall but smaller differ-
ences in relief—the Ironstone Catena.

{c) With a rainfall of 1,000-1,200 mm.
(40-48 in.) and low relief—the Toich (Toic)
Catena.!

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

Beneath a layer of leaf litter the soil is black or
brown near the surface and uniformly bright red
below to a depth sometimes of metres. It is notably
open in texture, moist, and permits deep growth of

roots. On the other hand, its content of plant foods
may be small. . . . In lower situations the soilis yellow,

1 Greene, op. city, . 147.

heavier, and more plastic, and the humus layer may
be darker and deeper.®

The Ironstone Catena is found along the
Nile-Congo watershed, where the rainfall totals
are between 1,200 and I,400 mm. (48 and 56
in.} per annum, This area includes the Sudan-
ese section of the Zande tribe, in whose terri-
tory a research farm has recently been set up
to study local systems of agriculture and
methods of improving them. In consequence,
it is possible to give a fairly detailed picture
of a typical example of the Ironstone Catena,
as it appears at Yambio.

‘Typical ‘Tronstone Catena’ at Yambio (Fig.
25):

(@) Loam andfor pisolitic gravel, residual,
colluvial, or redistributed: partly of termi-
tarial origin.

(5) Laterite shields, either horizontal or sub-
parallel to surface.

(¢) Loam and/or gravel, presumably collu-
vial, overlying loam formed iz sifu.

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

2 Ibid., p. 153.
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{e) (Deduced from Greene) Dark grey clay
with yellowish or bluish stains.!

The Toich Catena, occupying a broad belt
of country along the junction of the Ironstone
Platean and the Clay Plain, may be described
“in general terms as follows:

Fluvial Complex —-Sheet eroded bare or shal-
low limestone.

Colluvial Complex—Red detritus.

[Muvial Complex —7Pale detritus, iron-stained
subsoil.

Mluvial Complex —I'ine detritus, leached and

poor drainage iron-stained near surface,

alkaline below.?

This catena has also been the subject of a
detailed ecological investigation, carried out
just before the Second World War® Soil
analysis near Wau has shown that in the top
5 cm. of the eluvial complex coarse and fine
sand together make up more than four-fifths
of the soil, the remainder being mainly clay; in
the illuvial complex the situation is almost
reversed, for in the top 12'5 cm. (5 in.) coarse
and fine sand are less than one-quarter, about
one-quarter is silt, and the remainder is clay,
more than 509, in fact. At a soil-pit dug in the
eluvial phase of this complex the following
features were noted, which may be taken as
typical of conditions over a wide area:

0—5 om. —Dark reddish-brown sandy loam,

{o—2in.)  with some small- and some med-
ium-sized pea-iron (pH 6-g).

5-20 cm. —Brownish red, with much pea-iron

(28 in.)  grading inte larger agglomerations
below (pH 6-6).

20-35 cm.—Similar to above, but with larger

(814 in.) agglomerations up to Io cm. in
diameter (pH 6-4).

35 cm. —Very hard, compact ironstone

(14 in.) with vesicular structure, Very red
in the upper layers, but becoming
softer and yellower with depth.

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

* P, de Schlippe, Skifting Cultivalion in Africa, 1956, D. 40.

? Greeue, op. ¢it., p. 147,

3C. G. T. Morison, A. C. Hovle and J. ¥, Hope-Simpscn, “Tropical soil-vegetation catenas and mosaics’, Jowrnal of
Ecology, 36 (1948).

t Morison &t alit, loc, cit., p. 10,

a low-lying site (illuvial complex with impeded
drainage) near Aweil may be compared with
the above:

0-10 cm. —Greyish-buff seil, principally sand

(o4in.) and clay (pH 5-5), with trace of
pea-iron and considerable rusty
mottling.

10-30 cm.—Pale yellowish-buff soil, distinctly

(4-12 in.) higher clay percentage (pH 5-1),

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

Whitish pebble-sized concretions, presumed
to be calcium carbonate, occurred close to the
surface near termite mounds.

Clearly the agricultural value of the ditfer-
ent elements of these catenas is by no means
untform. From the point of view of the agron-
omist, therefore, or of the general student
interested in arriving at an estimate of the
potential productive capacity of the region,
it is of great importance to know the relative
extent of each complex, and also how far the
most valuable elements may be expected to lic
together or along potential lines of cormnmuni-
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
male is that in the highest regions, particularly
along the Nile-Congo watershed, the highest
{(ehrvial) 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.4

Alluvial Soils

Alluvial and lacustrine soils are widely dis-
tributed in Sudan. It wiil 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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these are to be found throughout (he whole
length of the country from nerth 1o south, Tn
the northern part of the cotmtry they are ol
lmited extent, comprising merely-the alluyial
terraces beside the Main Nile and the deltas
of the Gash and Baraka rivers in the cast_ In
centril Sudan they consist of limited areas of
U terraees Deside the Blue and Whits
viles and their tributagies, together with the
northern Gezira plain, which is thought to be
ol lacustrivie orivm, and all the extensive elay
nreg that stretebies [rom fhe Nuoba Mountains
to the Ethiopdan foothills, In southern Sudan
the clays are even more extensive, and docupy
A vast triangle between Lake Rudolf, Renk
and Aweil,

Numerous studies have been made of typical
alluvial soils in morthern Sudan. Greens
remarks, concerning the soils near Kl Bauga
village, forty miles north of Atbara:

LrEE .L:.IJ-.'Err. to hava been de-

PLEIC

FIVer swings [rom
W waler throws down, first
Bel niay show furrent bedd ng, and then ns
nes shallower gilt and clav of ch the fine
i B loat under ouliiv- Lo Inshme
hias heen rapid and » tlar, 5
Wl meddlom for plin growth; b
of murd=bank has Jor i
much evanarntion
rfade, wi

At and endinm . aninh

it have
tliegp

1at calcinm carkan
i concentrite

OSEn

At their best these deposits of sandy or
clayey silts are easily worked and L-xf.'rl:}:'-.;l?lg-
fertile. A vellow-gray sandv silt examined at
Ll Bauga showed little variation throughout
itsfirst 2 m. (6 ft.), with no stones, gravel, or
Corse 2amd ; fine s averaged 634, sitt xa0;

and clay 25%.. The mean pH value was approxi-
mately 8 {representing a mildly alkaline
reaction), and the dissolved salts of calciam
carhonate: and sodium sulphate averaged
OngYh. Al the lower end of these silt deposits
hieavier soils are usual, for areas of clay which
facks on drying ont may result from the
deposition of finer particles in lagoons. The
quality of such aregs depends om the degree: of

! Greene, op. cif., p. 162,

salt concentrution, and when this approaches
I ctop vields are noticeably affectad,

In the alluvial deltas of castern Sudan the
suils dre more immediately derived from the
basaltic highlands of Ethiopia and Eritrea
than are those beside the Main Nile; and thiey
vty [rom a vather coarse sandy silt at the delia
head {0 a heavy clay at the tail. Aecording to
Tothill, the Gash delta is underlain by an
impenneable bed of olay, and it is this which
enables the sit to retain encugh moisture
after a smgle flush to produce a crop of grain

T

cotton.  Mechanical anglysis shows that
there is very Httle material clissified as chirse
sand or larger, and that the proportions of silt
and sand vary widely. There is no marked
accumulation of salt at any point in the profile
andl caleareous nodules do not ocour, The pH
value of samples taken to a de Efive fect
vary from 741 to 8.2t

3.
The allus

14} soils beside the Blue Nile ocour
on islands (Plate 1IT), an the steaply sloping
banks and within the loops of the meanders,
which are mcised into the plain to a depth of
about 20 m. In oomposition. these soils are
very mmch the same as the Tl Bapa silts des
cribed. above; enclosed within (lie silts there
is ofter a slightly depressed basm which is
looded when the river is at its h ohiest and 1=
gradunlly filled up with fine olay  particles.
Along the Rahad and Dinder rivers these fea-
tures are reprodiced om a smallerscale.

The days besidé the White Nile fre much
aner. Moch of the alluvinm in the lower part of
the valley is flonded each vear when the Bl
Nile tises and the [ehel Anliva Dam is filled,
but a detailed examination of a fertile desp
clay at Ed Duelm, just aboye high-water leve],
shows the following average figures for the top
6 ft.: coarse sand 49, fine sand 0%y St gl
tlay 789 the soil is elightly allaline, and con.
tamns less than 0459, of sohible salts? This soil
15 thought to have been laid down in permanent
water, according to the evidence of the fossils
while the presence of Eypanm makes it apparent
that even as far upstream as Kosti the witer
originally came from the Blue Nile, which st
have reached the White Nile valley farther
upstream  than the present confiuence at

*C. H. Richards, The Gash Delta, Ministry of Agriculture Builetin No. 3, Khartoum, 1g50.

? Greene, op, oth., p. 162.
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Khartoum,! Recent studies of the potentinl
extension of irfigation In Sudan have prodiced
much additional information concerning  the
White Nile allavium farther south, and have
stressed the importance of drainage as a factor
cling fertility.

The Gezira plain north of Jubel Movh and
the Sennar-Kosti rAtlway line was once thought
from its alsence of bedding ta be of aealian
origin,? but it now dappears from the evidenos
of fossils to be an alluvial plam laid down by
the Blue Nile, which spread out over a vast
swamp during the rains but dried out annually
-|L"1"irlg'_.: the period ol l;ll:]'H‘l,?_-::iirln," It differs
trom the plains of undoubted White Nile origin
m that it contains Eypsum, which is deposited
ouly in the presence of soditim carb, mate, This
is abundant in the head-waters of the Blue
Nile in Ethiopia, A tentative dating of tha
depasition of the plain is hetween 50,000 and
10,0 B S

The presence of the Gezira Scheme has lexe
toagreat deal of reseatch into the composttion
and proper management ol the Gezira cluys®
Certain of the ndings Have gecpraphical im-
phications which call for comment.

At 3 typical site in the Gezira the mechanical
tomposttion of the upper 6 i, of the sojl ie as
follows: elay abont 609, having little varia-
Lion with, depthi; silt L3=2000, Yarying bregu-
larly with depth: fine sand T2-20M0 " Ehdtee
sand 2=10% ustally falling. off slightly with
depth, and stones and gravel ramly more than
2:5%. Both (e stones amd gravel and the
coarse sand fraotion are uswitly calciom car-
honate, There

akl

general tendency for the clay
content to inerease from north t somuth,”

Che most usual snil profile in the Gezirg {s
as follows

The surface soil to a depth of about 2 feet is darl
brown and below it is a grey layer again about 2 feet
thick resting on a Considerable depth of yellowish-
btown soil. The layers are by no means sharply

| e Clny Plain', 5 N &
Jewitt, freziva 5 t, Mindebry, of Aprical|ie

I 7
" Jewitt, op. cit., p. 15,
*Ibid., p. Te.

I the Narlli-Eastern Stdan’, Geo

divided, deep tongues of the surface brown soil pene-
trate the grey layer.®

such infrusions gre undoubtedly the result
of deep eracking which allows surface so1l to
fall or be washed down into the lower layers.
The soil is very alkaline throughout, and
EYpsum is present in considerahle gquantities.
Far cotton-growing the Gegira soil has shown
itself 10 he well suited. provaded that {ts fer-
tility be maintained by sparing erop rotations
witich incorporate long periods of fallow
Cotton shonld preferably be: preceded by 4w
perods of rest and followed by another; this
is becausy wetting has a harmful effect on thie
aoil - structure, increasing ity swelling: when
wetted and so redicing oot penetration;
Trrigation causes a ternporary deterioration in
physical properties; dry fallowing Lirings abouta
temporatyimprovementin physical properties
‘arfations in cotton yield wilhin the Geriry

1'."
have haen shown to be related to the salt con-
tent of the soil, andin particular to the presence
of sodium cirhonate, for where the total o
salts rises to as mmch as oz, yields are sari-
ously affected. Experiments with artificial
tertilizers have shown that neither potassinm
nos phespherus is lacking, but that added
nitrogen can raise vields significantly,

Until recently the soil between Jebel Miya
ind the Sobat has been much less studied. Some
small pranitie hills stand up from the extensye
clay plun, becoming more frequent {owards the
Ethiopian border, The Plam strefelits s far as
the Machar marshes north-east of Malakal,
These marshes vary greatly in extent aceord-
ing to the severity of the rains, and Ay remain
Hooded throughout the dry seaton in excep-
tionally wet years.

sSouth of the line of the Sobat—White
Nile-Lake No-Balir &1 Ghizal, the clay platn
continues. In the east it consicts of the lowest
part of the Alkaline Catena, whase higher parts
oceuriin the mountains to the south and east,

Partnare; Katimbtion af Lrviguble Areas in the Sudap I95I-3, 1954, pp. 26-% and PP
logical Magazine, Decade V, Vol. VI (190g)

V., 27 (5940).
Bulletin No. 12, Khartoum, 1955, includes a full bibliography on
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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 distinguishes
the following categories:

Soils of the Flood Region:
(a) Mainly pericdically flooded

soils.
(b) Mainly unflooded soils.

(@) The soils liable to flooding
comprise the following:

Sudd soils.!

Toic soils.?

Cracking clay soils.

Non-cracking loam soils.

Non-cracking sandy clay.?
(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 few
inches to three or four feet; the
physical composition is very _50kms
varied, with sand ranging from

)
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10 to 65% and clay from 20 to
60%,. Surface layers are slightly
acid, but lower layers often
show an acid reaction: calcium
catbonate concretions may be
present. Though liable to pro-
longed flooding, the sudd soils
may dry out in winter. “The
sudd soils are at present too wet to be utilized
economically, and their development is un-
affected by human activity, except for occa-
sional fires."

The foic and other periodically flooded clay
soils are similar and differ 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

hin & W KN H

16, 26. Soils of the Upper Nile Basin.

Sudd and Toich soils

. Soils of the lateritic catena,

Predominantly cracking clay soils—periodically flooded
Predominantly loam soils—periodically flooded,

. Predominantly loam soils—rarely if ever flooded.
Predominantly sandy soils—rarely if ever flooded.

crom The Equatorial Nile Project, Map 7

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

! Suda (Arabic), means literally ‘an obstruction’, and hence is used to refer to the portion of the Nile where floating
vegetation, esp. Cyperus papyrus and Pistia siratifodes, is liable to obstruct navigation.

* Teic (Nuer), means the flood-plain beside the Nile or its tributaries,

* The Iquatorial Nile Project, Khartoum (1954}, Vol. I, pp. ¢7-127 and Map 8.

4 Thid.| p. 119,
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tion of iron compounds. Clay contents are
usually high, and cracking occurs in the dry
weather. The potential fertility of these soils
is at present high because of their periodic
flooding, which inhibits the breakdown of
organic material, but it is doubtful if this could
be maintained if they were drained and brought
under cultivation. The other ecracking-clay
soils differ in that the clay content tends to be
higher, up to 70%,, and the humus is much less.
They are also more alkaline than the foic
soils.

There are also some loam and sandy-clay
soils liable to occasional flooding, particularly
in the southemn part of the Flood Region. The
former merge imperceptibly into the clay soils,
and differ mainly in that they do not crack.
The Jatter bear a considerable resemblance to
gardid soils, for they are ‘characterized by
complete lack of structure at all moisture con-
tents and by a ‘cemented’ appearance’.! The
physical appearance may be due to a pan for-
mation, or to trampling by men and beasts,
since these soile chiefly occur near wet season
settlements. The profile is generally yellow-
grey throughout, with signs of gleying common
in the wet scason, and also i{ron staining.
These are inferior, impermeable, badly aerated
soils, and are the most difficult to cultivate.
They are generally alkaline, with a high salt
content.

(6) The non-flooded soils are very hetero-
geneous. They range from heavy loams, with
a clay content up to 40%, to very light sands,
with 1-3%, clay only. The upper layers show
traces of humus staining, though the humus
content is much less than in seils liable to flood-
ing. Rusty iron stains are common, suggesting
a certain amount of iron translocation during
the wet season, when these soils are sometimes
water-logged. Calcium carbonate concretions
are common in the heaviest soils. The upper-
most soil layers are usually slightly acid, but
at depths greater than 30 cms. (1 ft.) alkali
reactions are general. The loamy soils are in-
herently of fair fertility, but have mostly suf-
fered from prolonged over-cultivation. The

* The Equaterial Nile Project, p. 110.

i H. S. Ferguson, Sugar Cane Trials of the Ilood Plains of the Bahr el Jebel in the Anglo-Egyplian Sudan, Ministry of
Agriculture Bulletin No. 6, Khartoum, 1951, p. 3.

# Tothill, {1948), p. T41.

* . Andrew, chapter on 'The Geclogy of the Sudan’, Agriculture in the Sudan, 1948, p. 107.

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

In the extreme south of the Bahr el Jebel
flood plain conditions are rather different
from those farther north, because the river
bears a burden of relatively coarse afluvium
which is mostly deposited between Juba and
Bor. 5o0il samples taken in connection with
sugar-growing experiments show very variable
conditions: “The levee near the bed of the main
river is much higher, and the flood plain behind
it is more cut up by flood channels than farther
north.’? At the surface the clay content varies
between 50 and 60%,, but 2 or 3 ft. down sandy
ot silfy beds may be met with, and the clay
proportion declines to 20-309%,. The success of
the sugar experiments in parts of the Flood
Plam has been due to the presence of ground
water not far from the surface, since the cane
cannot live without water during the four or
five months of drought every year.

Aeolian Soils

Within the desert there are considerable
areas of active sand-dunes. These are not In-
cluded within the present classification of
aeolian soils, since they lie quite outside the
range of cultivation, and show no mechanical
or chemical effects of soil-water movements.

The principal area of true aeolian soil in
Sudan is to be found 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 form it is characteristically free from mica,
and is thought to be derived from the disintegration
of the Nubian Sandstone . . ., and to have been de-
posited or redeposited by the trade winds as desert
sand in the final dry periods of Pleistocene times. It
is a soil of low fertility, but preserves for the use of
crops practically all the rain that falls.?

The dunes are now stabilized partly by a
shallow and slight surface cementation by iron
oxide or clay, partly by vegetation? 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

ha
an
15
in

Se(
ge:
fer
P1l:

TO(




d dramage
L tion.

hr el Jebel
r different
e the river
e alluvium
1 Juba and
sction with
ry variable
of the main
lain behind
han farther
1tent varies
down sandy
nd the clay
e success of
- the Flood
2 of ground
ce the cane
the four or

onsiderable
are not in-
ification of
outside the
mechanical
jovements.

lian soil in
e, in central
own as the
f now static,

ee from muca,
disintegration
1ave been de-
nds as desert
ene times. It
lor the use of

partly by a
tion by iron
n.t There is
pil particles
lows of the
ey crust, as

en, Ministry of

DESERT AND TROPICAL SOILS 61

is reflected in the type of vegetation that is
supported. As a result of the relatively low
fertility of these soils, taken with the fact that
they are far too permeable for irrigation, few
pedological investigations have Dbeen carried
out upon them,!

Conclusion

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

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

The alluvial soils, on the other hand, are
generally of higher fertility 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 an expanding pro-
duction of irrigated vegetables, fruit and fod-
der crops. The heavy black clays are more
difficult to work, tending to alternate quickly
Letween extreme hardness and water-logging.
Already, however, they have proved their
worth, whether irrigated or unirrigated, for
the growing of grain and cotton. It is in the
possession of extensive areas, still unexploited,
of these cracking clays that Sudan enjoys its
best prospects of greater prosperity in the years
to come,

' T. N. Jewitt, ‘Goz Soils of the Anglo-Egyptian Sudan’, Transactions of the qth International Congress of Soil Science,

1, 1951.




Chapter

THE RANGE OF VEGETATION FROM DESERT
TO FOREST

TurouGHOUT Sudan there is a broad cor-
relation between the amount of the rainfall
and the height, diversity and thickness of the
vegetation that it supports. This vegetation
cannot be called the natural vegetation, since
quite apart from the effects 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
important part in determining the types of
tree and grass that grow. The area actually
cultivated is small {Fig. 39), but the effects of
fires are felt almost everywhere where dense
annual or perennial grasses grow; allowing for
the effects of fire, therefore, the distribution
of the trees and 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
2,000 mm. (80 in.} in a few mountainous parts
of the extreme south to virtually nothing along
the northern frontier, so the vegetation de-
clines from a few patches of Tropical Rain
Forest through Broad-leafed Savannah, Acacia
Woodland, and Acacia Desert Scrub to Desert,
which supports no plant life at all. Investiga-
tions have been carried out by government offi-
cials and private research workers into the
species of trees in relation to soil conditions
and into the composition and grazing potential
of the more important grassland areas. These
have made it possible to give quite a detailed
account of the distribution of the vegetation
of the whole country.!

FACTORS DETERMINING THE
DISTRIBUTION OF TREE SPECIES

While in a general sense there is a clear
correlation to be observed between the an-
* 1. Smith, The Distribution of Tree Species in the Sudan

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

For many years, therefore, it seemed that
there was something arbitrary or unpredic-
table about the distribution of Acacia and other
tree species, an impression heightened by the
extreme variability of species within the Iron-
stone Plateau in the south-west. Recently,
however, a very detailed examination by the
late Dr. John Smith of the relationship be-
tween site, rainfall, soil texture and the tree
species found upon them has made it possible
to see that there is, in fact, 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-off affects the supply of water
available, Acacias may be expected to occur
in the following order, from the mest drought-
resisting to those adapted to the highest rain-
fall totals:

Acacia Species Approx. Mean

Annnal Rainfall
Acacia flava Ioomm. (4in.)
orfota
tortilis
raddiana
mellifera 200 mm. (8 in.)

JSistula (svn. A. seyal,
var. fistula)

-+, Ministry of Agriculture Bulletin No. 4, Khartoum, 1g950.

C. G, T. Morison, A. C. Hoyle, and J. F. Hope-Simpson, “Tropical Soil-Vegetation Catenas and Mosaics®, Journal of Ecology,
36 (1948). Sudan Government, So#l Conservation Committee’s Report, Khartoum, 1944. J. K. Jacksen and M. N. Harrison,
‘Ecclogical Classification of the Vegetation of the Sudan’, in Repori of & Grazing Survey of the Sudan, by Harrison (dupli-
cated), 1955. This invaluable work has beer drawn on extensively. It is earnestly to be hoped that it will be published in

due course.
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PLate VII. FOREST FIRE IN THI ZANDE DISTRICT, EQUATORTA

Prate VI, BAOBAR (TEBELDI) TREE
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senegal (syn. A. verek)
seyal
drepanolobivm
campylacantha
sieberiana
(syn. A. verugera)
albida
hebacladoides
seyal var. muliijuga
abyssinica 1,200 mm.! (48 in.)
The seguence is best seen along a north—
south axis in eastern Sudan, stretching from
the River Atbara to the Sobat, a distance of
800 km. (500 miles), and a range of rainfall
from 200 to 1,200 mm.

The emphasis, in the Acacias country, is on the
fact that they do ccour gregariously on wide expanses
of datum? soils, and that on these soils there are
narrow differences in the rainfalls appropriate to each
species.?

The above list of Acacia species shows ‘the
order in which species succeed one another on
any one and the same type of site in gradually
changing rainfalls’.* Alternatively, it is possible
to imagine a number of differing sites, each
enjoying the same rainfall; at these the same
succession of Acacias could be cbserved, accord-
ing to the proportionate amount of water
available for plant growth. The factors affect-
ing this proportion are twofold: first the soil
texture, hecause in a soil with a high clay
content more water is held by the soil particles,
and hence not available to plant growth, than
in a sandy one; and secondly the site, which
determines whether extra water is received as
run-off from the rain falling elsewhere, whether
a proportion of the rain is lost by run-off and
hence cannot be used, or whether there is no
gain or loss of water through surface flow. The
factors of texture and site work fogether,
since if a site is at the top of a hill it is most
unlikely to consist of deep cracking clay,
while if it lies in a hollow it will not consist of
bare boulders quite devoid of soil.

The two factors together are illustrated by
Smith’s analysis of transects, revealing

LSmith, op. ¢k, p. 22.

that the occurrence sites of any given species, begin-
ning at that end of its range which cccurs in heaviest
rainfall and ending where the species disappears at
the dry end of its range, succeed one another in the
following order:

Loams A Iard-soil slopes, i.e sheet slopes,
not readily capable of absorbing
water and usually subject to
some sheet erosion.

B High-lying old flood-plains, sub-

ject now to inundation for days

at a time, usually from river-
water, but also occasionally from
rain-water.

C. Low flood-plains inundated for

weeks at a time

D. Mounds in swamp, and high

banks fringing rivers which trav-

Clays +4 erse swamp. .

The beds of land-locked pools

known as rakads in rainland, and

as smayaas or basing where they
fill from rivers, holding water for
months.

F. Clay plains known as badob soil.

These rarely give rise to run-off,

and water seldom stands on

| them

G, Mature sand plains on which
dunes have now been flattened
aut.

H. Immature sand, including new or

| partly fixed dunes known as

Sands 4 0z,

| I. Pockets or small hollows in sand
country receiving extra water
but maintaining good percola-
tion. Also valley beds of open,
readily permeable, sandy soils.

. Hills of rough, rocky, highly

absorptive surface
Large seasonal watercourses
flugshing after rain.

. Hard plains of grit or rock.

. 5mall runnels flushing for an hour

or two during rain.

Banks of perennial streams or

rivers.?

Highest rainfall
Least water available to plants
e}

15
i

0 ZE -

These soil types are illustrated in Fig. 27,
a contour or site transect related to a single
rainfall, showing the actual species of Acacias
and other trees observed. Smith alse gives a
list of the tree species to be found in Mixed
Deciduous Forest on Red Ironstone soils,
where the rainfall range runs from 1,030 to
1,4co mm. {40 to 56 in.). He points out that
certain common species of the Combrelaceas
are so frequently secondary in occurrence that
they are unsuitable for study in this context.

* Smith defines datwmn sites as those characterized by the absence alike of flow off their surfaces and of How on to their

surfaces.
3 Ibid., p. 22.

RS —5

1 Iled., p. 30.

& Ibid., pp- 31 and 32.
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CONTOUR TRANSECT — GEDAREF DISTRICT
Mean annual rainfall 700 mm,
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b1, 27. Site types and typical tree species. The typical tree species
occurring at a rainfall of 700 mm. on the site types illustrated
above arc as {ollows:

& B. Acacia mellifera, A. senegal, Balanites aegypliaca and Zizy-
phus Spina-Chyisii
A fistula
. Bauhinia reticulata
A avabica
A. seyail
Selerocarya birrea
. Albizzia zygia and Detarium sp.
Not represented
. Boswellia papyvifera
A. sicberiana
Not represented
. Pseudo-cedrela Rotschyii
A. campylacantha, Ficus sycemorus and Temarindus indica

CREFASIQERED »

Smith’s more detailed descriptions of the site types are given in the
text on p. 63 From Swieth (1950) Plate XI.

Bearing this general hypothesis in mind, we
can appreciate the difficulty invelved in any
attempt to describe the vegetation of any
particular part of Sudan in terms of local tree
species, for within certain limits any species
may occur with any rainfall, i.e. at almost any
latitude. In practice description does not prove
quite so difficult as this, since there are large
areas both in the clay plains and in the stabil-
ized dunes of the west where conditions vary
little for miles, and hence a dominant tree
species can often be distingnished. Such is the
case with A. sencgal, whose distribution fol-
lows two ‘belt axes’, one at 400 mm. on sands
in Kordofan and one at 6oo mm. on clays in

Kassala and Blue Nile provinces (Fig. 21).
This figure confirms Smith’s general statement
that ‘the tree species which requires 3x in. of
rain on clay soils require less than 2% in. of
rain on sands’.}

THE VEGETATION TYPES OF
SUDAN

Harrison and Jackson had the benefit of
Smith's work when they produced their Vege-
tation Map of Sudan (Fig. 28). They divide the
country into the following principal categories:
Desert, Semi-desert, Low Rainfall Woodland
Savannah, High Rainfall Woodland Savannah,

1 Smith, of. cit., p. 23.
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Woodland recently derived from Rain Forest,
Montane Vegetation, and the Flood Region ;
they also distinguish a number of special areas
of Low Rainfall Woodland Savannah to de-
scribe the conditions of the Nuba Mountains,
southern Darfur and Kordofan, and the ex-
treme south-east of the country.!

The Desert

The southern limit of the Desert, whose area
is put at 700,000 sq. km. (280,000 sq. miles)
or more than one-quarter of the whole country,
corresponds approximately with the So- or
go-mm. (34 in.) mean annual isohyet; in the
east, however, it excludes the whole of the
Red Sea hills, to a width of roo-150 km. from
the sea, on the grounds that though the rain-
fall there falls to as little as I5-zo mm. (less
than 1 in.}) in the extreme north, the many
watercourses concentrate the drainage and
support a desert-scrub type of vegetation along
the stream beds, while even the hill-sides with
their rocky skeletal soils bear a little scattered
plant life. Within the Desert, vegetation is con-
fined to the Nile and to such great watercourses
as the Wadi el Howar in Darfur or the Wadi
el Melik and Wadi Mugaddam, which drain
northern Kordofan and the Bayuda Desert.
In these stream beds coarse tussocky grasses
and Acacias, especially A. forézhs, may be
found. Mention should also be made of the
ephemeral herbs and grasses springing up after
rare rain showers which give rise to the valuable
jtzzu vegetation {described below in Chapter
X1} in northern Darfur and adjacent arcas of
French Equatorial Africa.

The Semi-desert

The area described as Semi-desert lies be-
tween the Desert, as defined above, and the
Low Rainfall Woodland Savannah. In the
sandy country of the west its southern limit
corresponds roughty with the 300-mm. (12-in.)
isohyet at latitude 14° N., but east of the Nile,
where clay soils predominate, it runs nearer
to the 400-mm. (I6-in.) isohyet, in accordance
with the principle, established by Smith,
referred to above,

Harrison gives the following subdivisions of

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

Area

a. Acacia fovizlis—Maerua 180,000 5q. km.
crassifolia Desert Scrub (72,000 sq. miles)

b. Semi-desert Grassland on Clay 100,000 sq. km,
{40,000 8q. miles)

¢ Senii-desert Grassland on Sand 84,000 s5q. kmn.
(33,000 sq. miles)

b Acacia mellifera—Commiphora 84,000 sq. km
Desert Scrub {33,000 5q. miles)

e. A, glawcophvlla--A. etbaica 30,000 s km.
Scrub {12,000 sq. miles)
Total area of Semi-desert 478,000 sq. km
Vegetation (190,000 sq. miles)

Serub is to be distinguished from Woodland
on the basis of the size of the woody plants
that go to make it up and of the normal dis-
tance between them. A. foriilis normally has
a height of 2—3 m. when occurring on a normal
or datum site (Plate IV), and A. mellifera and
A. etbaica are similar.? The associated plants,
Maerua and Comusmiphora spp., are usually
rather smaller. Groups (¢) and (d) above occur
on thin desert seils, the former chiefly to the
east of longitude 30° E. and the latter mostly
to the west of 32° E. Both groups cover several
types of plant association, because of the great
importance of site in defermining vegetation
type; thus, while there are some hard-surfaced
off-flow soils that are completely bare of vege-
tation, there are on-flow soils that bear scrub
bushes and even low trees. The division be-
tween Semi-desert and Desert is therefore a
rather arbitrary one.

Where the soils are deeper, run-off is less
important, and the vegetation is more homo-
geneous over wide areas: woody plants are
absent and mixed grasses and herbs provide
an even and continuous cover. Nowhere is this
better seen than in the Butana, between the
Blue Nile and Atbara rivers: for miles the road
from Khartoum to Kassala passes through a
sea of grass uninterrupted by tree growth ex-
cept along drainage lines or where there is a
semi-permanent poel around which a few
Acacia arabica or Balanites aegypliaca have
sprung up. The valuable tannin-yielding pods
of the former and the fruits of the latter (the
desert date} would protect them from being
cut down, These grassy expanses raise the

* Map of the Vegelation of the Sudan, Sudan Surveys 1955. Jackson & Harrison, 1955, passiin.
2 In ideal conditions of soil and water supply 4. fortilis may attain 12 m. {about 4o tt.}, but its average size is much less.
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problem whether treeless savannahs are a
feature of the vegetation of Sudan, unaffected
by human activitics, or whether in fact there
would be an uninterrupted succession of Desert,
woody Desert Scrub, wooded 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 deter-
mines the nature of the vegetation, 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 Sudan
the Scrub and Woodland belts are contiguous
with the Desert, which stresses the fact that
no simple generalization can do justice to
the complexity of the situation: Andrews,
in fact, mapped the vegetation of Sudan

without employing a category for grassland
at all.!

Low Rainfall Woodland Savannah

In the Low Rainfall Woodland Savannah
the trees are higher, from 3 to 5 metres tall,
and they often grow so close that their branches
touch. They do not check the growth of grasses,
however, for even when in leaf most of them
give little shade. This belt may be divided into
two main sections, one occurring on clayey, the
other on sandy, soils. In the former a fairly
simple correlation is to be observed with the
rainfall, so that with less than 6oo mm.
(24 in.) Acacia mellifera Thornland occurs:
next with 60o-8o0 mm. (2432 in.) Acacia
seyal-Balanites aegyptiaca Savannaly is {ound,
and above that total broad-leafed species,
particularly the Combretaceae, make their
appearance i an association known as Anogeis-
sus-Combretum hartmannium Woodland. The
extent of these categories in the low Rainfall
Woodland Savannah on Clay is approximately
as follows:

Area
92,000 sq. km,
{37,000 sq. milcs)
also on hill soils [ormed ¢ stfw

in western Darfur

a, Acacia mellifera Thornland

50,000 s, km.
{20,000 sq. miles)
b. Acacia seyal-Balamtes Savannah 115,000 5q. k.

(46,000 sq. miles)

. Anogeissus-Combretum hartman- 48,000 59. km.
wianwm Savannah  Woodland (19,000 sq. miles)
Total area Low Rainfall Wood- 305,000 5q. Im.
land Savanmah on Clays (122,000 sq. miles)

Both associations (@) and () alternate with
areas of open grassland. The generally accepted
explanation of these is that young Acacia
seedlings are very liable to destruction by fire,
and cannot, therefore, colonize areas of dense
grass; wlhen, however, years of little or no rain-
fall occur, or when a chance fire in the early
1ains happens to destroy both the mat of dead
vegetation Iving on the ground and the youns
Erass seediings that bave just perminated,
Acacias van become established. A, mellifera
er A, seval then grows up so Hrickly that prass
below 18 eliminated, and virtwally fire-proof
ant impenetrableé thickets cover the pround
As-the trees grow older the Lhicket is broken
by deaths among its members, grasses invade
the area, and fires follow. The fires soon kill off
the remaining Aedacias, and grassland persists
for a number of years.? The most abundant
grasses of the former area are Cymbopogon
nervatus, Sovghum purpureo-sevicewm and Hy-
parrhenia pseudocymbaria.

In belt () the rainfall is beginning to reach
the maximum that can be absorbed by the
heavy clay soil without flooding, and so trees
tend fo be absent from level or low-lying sites;
this belt merges, therefore, into the flood
region, where there are many small areas of
slightly higher ground, too small to be mapped,
which carry A. seyal-Balanites vegetation. Tn
the drier parts of this beli the grasses are much
the same as in (a), while in wetter areas
Brachiaria obtusiflora and Rottboellia exaliata
occur ; whete flooding occurs Selaria incressata
and Pennisetum ramosum are found.

In Dbelt {¢) trees are confined to sloping
ground, seldom far from hills, and there is
some similarity to the wetter parts of the Hill
Catenas. Apart from the trees in the type
name, 4. seyal occurs. The grasses here begin
to show a shift irom the annual species of dricr
areas to the perennials of the Flood Region
and wetter savannahs, and Hyparrhenia rufa,
H. pseudocymbaria, Andropogon gayanus and
Setaria incressata are dominant.

In the Low Rainfall Woodland Savannah on

' E.W. Andrews, chapter on ‘The Vegetation of the Sudaw’, in Agriculture in the Sudan, 1948.
# J. Smiith, “The Grass-Acacia Cycle in Gedaref', Appendix VII, in Soil Conservation Commitiee's Report, 1044.
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Sand three main vegetation belts have likewise
been distinguished, according to the totals of
mean annual rainfall, as follows:

Avrea

a Acacia senegal Savannah 62,000 sq. km
5 (25,000 5q miles)

b. Combretum covdofanum-Albizzia 82,000 sq. km,
sericocephala Woodland {33,000 sq miles)

c. Terminalia-Sclevocarya-Anogets- 62,000 sq. km.
sus-Prosopis Woodland {25,000 8q. mniles)
Total arca Low RRaintall Wood- 206,000 sq. ltm.
land Savannah on Sands {83,000 sq. milcs)

In belt {a}, with a rainfall range from 280 to
450 mm. (1T to 18 in.), the characteristic tree
species is A. senegal, the producer of guimn arabic,
which may occur in almost pure stands over
wide areas; where cultivated land is allowed to
revert to bush, 4. senegal is normally the first
tree 1o colonize it, so it may be that much of
the apparently wild A. senegal is, in fact,
secondary vegetation. In water-receiving sites
in this belt, where a little clay has been washed
down, Adansonia digifata (Plate VI} is often
found, and also A. nubica. The most frequent
grasses ave Aristida pallida, occurring on the
crests of dunes, FEragrostts tremula, more
common in the troughs, and Cenchrius biflorus,
which increases after cultivation. A fair pro-
portion of annual herbs of many species 1s also
to be seen.

Beyond the 450-mm. isohyet, Acacias and
other thorny species begin to give way to broad-
leafed trees, except on special Tun-off sites.
Generally Combretum c. and Guieria senegalen-
sis are found on the softer sandy sites, while
Dalbergia melanoxylon occurs on harder sites,
and Albizzia on those having a hard red layer
due to iron salts. The grasses differ little from
those of Dbelt (z), and certain herbs may be
dominant in places, including Blepharis sp.

In belt (¢}, where the rainfall 1s above Goo
mm. (24 in.} the best-developed type of Low
Rainfall Savannalh Woodland is to be found,
resembling closely the High Rainfall type of the
south-west. It is only distinguished by the
different soil type, the slightly poorer variety
of trees, and the admixture of annual grasses
with the perennials. In addition to the domin-
ant trees, Tamarindus indica may be found
and 4. seregal in the drier parts. The commonest
grasses are Hyparrhenia confinis, Andropogon
gayanus var. bisquamulatus, and patches of
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Pennisetum pedicellatum ; Dlepharis sp. {(linari-
Sfolia?} is the commonest herb,

The special areas of Low Rainfall Woodland
Savannah are as follows:

Avea
68,000 5q. km,
{27,000 sq. miles)
18,000 5. km.
(7,000 sq. miles)
33,000 5q. km
(13,000 sq. miles)
36,000 5q, km
{4,000 sq. miles)
155,000 5¢. ki
(61,000 sg. miles)

b Hill Catenas
a. Bagqgara Repeating Pattern
d Ragaba Repeating Pattern
a. Toposa Area

Total of Special Areas

The Acacia mellifera Thornland of western
Darfur is similar to that of the Claylands, ex-
cept that rather more species of tree occur,
mcluding Commiphora sp. and Boscia senegal-
ensts; alternatively, it may be likened to the
il Catena lying to the south, the effect of the
reduced rainfall being that many species dis-
appear, while the watercourses are also smaller
and less significant than those farther south.

The Hill Catena appears not only in the
large arecas of western Darfur, the Nuba
Mountains, and elsewhere, as shown in the
Vegetation Map, but also in many small sites
where inselberge of highly resistant rock jut
out from the clay plains or the sands, each
surrounded by a characteristic pediment of
reddish loam soils. The lower slopes of Jebel
Marra and of the Imatong Mountains have also
been included in this category, because their
vegetation is similar despite a high rainfall.
The slopes of the Hill Catena may be divided
into five zones, consisting of the hill summit
{often bare rock}; the stecp rocky hill slopes
of skeletal soils; the hard-surfaced pediments
surrounding the hills, liable to sheet erosion;
a transition zone where the features of the
pediment and surrounding plain are merged;
and the seasonal watercourses formed by the
run-off of the hill catchments, which have
sandy beds and may be flanked by silty ter-
races.

The vegetation of these characteristic sites,
of which one or more may be absent from parti-
cular areas, is as follows:

(@) On the rocky summit vegetation is often
completely absent, except for a few species of
Iricus, especially IY. populifolia, whose toots
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can penetrate for long distances along the
joints between the boulders to find water.

{B) On the rocky slopes very many species
are found, characteristic trees being Boswellia
papyrifera, Sterculia  setigarta, Combretum,
Teyminalia and Acacia spp., Anogeissus schim-
peri, and the conspicuous pink-flowered Aden-
w honghel; many grasses, including Hypar-
rhenia, Beckeropsis spp., and Pennisefum pedi-
cellatum are also seem.

(c) The hard-surfaced loam soils (garddd) are
unfavourable to tree growth, and even the grass
cover 1s often scanty. Adansonia often occurs
just at the break of the slope above the gardiid,
and in more permeable arcas Hyphaene
thebatea is common; the grasses include
Aristida, Hyparrhenia and Setaria spp.

{d) Along the zone of transition from loam
to heavy clays Awnogeissus schimpers and
Combretum  hartmanniwm are characteristic,
gradvally merging into Acacia-Balanites sav-
annab in the plains.

() The watercourses vary according to the
size of their catchment areas. In Darfur, the
terraces beside the large wadis bear fine speci-
mens of Acacia albida, with Cordia abyssinica
and Kkaya senegalensis in wetter areas; in the
Nuba Mountains the terraces are characteris-
tically narrower, and often bear both dam and
deleih palms (Hyphaene thebaica and Borassus
aetfoprum).

The Baqgara Repeating Pattern consists of
frequently alternating small patches of con-
trasting soil types that lie along the southern
edge of the Qoz flats: these are flats of non-
cracking clay {naga‘e) and slightly higher areas
of stabilized sand-dune (afanur), with between
them a transitional zone, whose vegetation is
of particular value for its ‘saltiness’,

The smooth-surfaced naga‘a, almost im-
penetrable to water, has a scanty grass cover
and rarely supports any trees or bushes except
at its edges or where its drainage collects in
shallow tain pools around which several kinds
of tree may grow. The grasses of the waga'a
include several species of Avistide and many
others, among which may be Sporobolits mar-
ginatus, which also occurs along the transition
zones. Trees found at the periphery of the
naga‘a include Acacia mellifera, A. hebacladsides
and Lannea humilis; those by the pools com-

prise Tamarindus indica, Awnogeissus schimpert,
and many others including Acacia and Ficus
SpP-

The transition zone grasses of high salt value
are Sporobolus sp., Dactyloctenium aegyplivm,
Brachiarie sp. aff. xantholenca, and others;
within the pools Eckinochioa stagnina, Oryza
breviligulata, and E. colona grow, the former
in the deepest and the latter in the shallowest
water. On the afamur the vegetation is very
variable, with mixtures of all three rainfall
belts of Low Rainfall Woodland Savannah.

The Raqaba Repeating Pattern has three
frequently alternating types of country; taken
as a whole the area has a distinctive character,
and cannot readily be fitted into any single
type of vegetation. The term ragadz means
a shallow, meandering, clay-bottomed water
channel, 20-100 metres wide, of which there
are many in this area. The channels are connec-
ted with the Bahr el Arab, from which they
flood in the summer, and they also receive
water from local drainage. They are flanked
by stands of Acacia arabica.

Beside the channels the lowest ground con-
sists of areas of dark cracking clay, known as
fau, which are liable to shallow flooding and
support a vegetation of fussocky grasses,
chiefly Sefaria incressaia, Hyparrhenia vufa and
Vetivaria nigritana; it could be classified, in
fact, as Tntermediate Grassland of the Flood
Region. Rather higher than the fau there are
areas of cracking clay that are not liable to
flooding: these are known as falka, and sup-
port typical Acacia seval-Balanites Savannah.
Highest of all are the areas of gardid, non-
cracking clay flats with a high run-off; this is
very similar to the mage'c of the Baqqara
Pattern, and bears the same vegetation.

High Rainfall Woodland Savannah

{(a) Known as Anogeissus-Khaya-Isoberlinia
Woodland. In contrast with the Low Rainfall
Woodland Savannah, which Harrison and Jack-
son have divided into numerous categories on
the basis of soil type and rainfall, the High
Rainfall type is shown as two vegetation-types
throughout most of the Bahr el Ghazal and
western Equatoria Province, covering a total of
300,000 sq. km. {120,000 sq. miles) of the Iron-
stone Plateau region. The limits of the drier
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type correspond approximately with the 1,000
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Bahr el Ghazal Provinee, Sudan, Ministry of Agriculture Bulletin No. g, 1953
® Morison ef alit, op. cif.
t Morison et aléi, op. cit., pp. 3 and 4.

3 Eyre ef alit, op. citi, p. 17
S Eyre ¢t alii, op. cit., p. 10,
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area are species of Hyparrhenia. Near Wau
there are some areas almost bare of grass,
which act as fire-breaks and may be responsible
for the good development of Khaya senegalen-
sis in this comparatively dry country. In the
wetter parts Sefarie, Brachiaria and Sporo-
bolus spp. occur, while on ground formerly
cleared for cultivation Imperata cylindrica is
often dominant. Numerous herbs, bulbs and
tubers also occur, many of them flowering
when the grass has been burnt in the dry
Season.

{8) Woodland recently derived from Rain
Forest. Where the rainfall rises above about
1,300 mm. (32 in.), a taller, denser version of
Woodland Savannah occurs, known as ‘Wood-
land recently derived from Rain Forest’. This
area is crossed by numerous streams flanked by
gallery forests, wherein the tree species of Rain
Forest are able to survive; this is partly due to
the water-table reached by their roots, and
partly to the fact that grass fires do not pene-
frate down into the narrow valleys, so that
young seedlings are not destroyed and a con-
tinuous canopy can be preserved.

Characteristic tree species in this Woodland
are Terminalia glaucescens, Albizza zygra, and,
in the west, Anogeissus schimpert, which may
grow to a tree 30 m. (xoo ft.) high or more;
among the smaller trees are Combretum binder-
sanum and Gremia mollis. The grasses are of
three kinds: those flowering in the early rains,
which include Panicum maximwm and Sporo-
bolus pyramidalis; those flowering in the late
rains, such as IHyparrhenia cymbarvia, H. vari-
abilis and H. dissolwia, and in valleys of
streams where forest has been very recently
destroyed, Pemnisetum purpurewm (elephant
grass).

Rarn Forest

Within this Woodland type there are a very
few small patches of Rain Forest, at Lotti,
Labeni, and Talanga east of the Nile, and at
Azza and on the Aloma Plateau to the west.
Celtis zenkert and Chyysophyllum albidum appear
to represent the climax among tall trees, and
very many species of shrub and smaller tree
also occur. In the gallery forests Khaya grandi-

Jfolzola and others appear, including Syzygium
guineense, which may remain as the sole flank-
ing species in single lines on either side of 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, the Red
Sea hills, and Jebel Marra.

1. The lower slopes of the Imatongs, below
about 1,500 m., have in their wetter areas a
vegetation similar to that of the Woodland
recently derived from Rain Forest, but with
fewer species; in the drier areas, however, they
resemble the rocky hill slopes of the Hill Catena,
with much Boswellia papyrifera and Terminalia
brownii, Above 1,500 m. the vegetation may be
divided into three zomes:

(a) Lower Montane Forest, 1,500-2,600 m.
{5,000-8,500ft.), where Syzvgium sp., Olea hoch-
stetfert, and Podocarpus provide the climax
vegetation.

() Upper Montane Forest, 2,600-3,000 m.
(8,500-10,000 ft.}, where Podocarpus and some
Qlea spp. constitute the climax except in
certain arcas of fire-climax mountain meadow,
where the sedge Bulbostylis atrosanguineus is
dominant, The bamboo Arundinaria alpina is
common in this zone.

{c) Above 3,000 m. (10,000 ft.), the Erica-
ceous zone, where Krica arborea and Myrica
salicifolia are dominant, and many species of
grass and herb also occur.?

2. In the Didinga mountains there is a
southern area similar to the Lower Montane
Forest, but elsewhere the vegetation has been
reduced by fire to grassland with a few relict
trees except in the valleys where Podocarpus
and Albizzia marganguensts forest occut.

3. In the Red Sea hills the wettest area near
the Eritrean border has a forest, whose area is
declining, of almost pure jJunipera procera,
with Olea chrysophyila and other trees around
the edge.? Farther north only Olea chrysophviia
remains, mixed with trecs of less markedly
montane character. In drier areas Euphorbia
abyssinica and Dracaena ombel are common.

tJ. K. Jackson, ‘The Vegetation of the Tmatong Mountains, Sudan’, Journal of Ecelopy, 44 (1956).
*B. Kennedy-Coolic, ‘The Red Sea Hills’, Appendix I to Soil Conssruation Commillee's Report.
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Two areas of rather denser and greener vege-
tation arc Erkowit and Jebel Elba; these hill
oases present totally different soil conditions
and vegetation from their immediate neigh-
bours, apparently because of the absence of
[oothills between them and the sea. The result
is that, especially in winter, they are frequently
invaded by sea mists, which condense on plants
and rocks, and nourish herbs, grasses, lichens
and epiphytes that cling to the branches of
trees (Plate XVI).

4. On Jebel Marra the lowest slopes, to
about 2,000 m. (6,500 ft.), are mostly cultivated;
among the fields Cordia abyssinica and various
Ficus spp. appear, and the dominant grasses
arc Cymbopogon and Hyparrkenia spp. Between
2,000 and 2,500 m. (6,500-8,000 ft.) Olea
laperrini and Acacia albida are the commonest
trees, with Ficus spp. and Sakix safsaf occur-
ring near streams. Most of the slopes are open
grassland, however, with Cymbopogon and
Andropogon  spp. dominant. Much of the
highest zone above 2,500 m. is covered with
short grassland of dwarf Hyparrhenia multiplex,
with scattered Olea trees; near the crater lakes
H. anthistivoides (?) is dominant over consider-
able areas. Bracken is also common at the
highest levels of the mountain.

The Flood Region

The last of these main groups, the Flood
Region, occupies an area of 240,000 sq. km.
(95,000 sq. miles). This corresponds closely
with the region of Sudan that is described in
Chapter XV of this work as the Southern Clay
Plain. It consists of the various rivers with their
banks and floating vegetation (Plate V) and of
the area where drainage is poor and where
water stands for varying periods of the year,
either from the rainfall or from overflowing by
the Nile. Except in a few slightly elevated
areas which 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 of flood-
ing that usually occurs. Because of the very
intimate relationship between the water régime
and the lives of the inhabitants of the area, it
has seemed mere convenient to defer the de-
tailed description of the Flood Region vegeta-
tion to that chapter.

Riverain Vegetation

Finally, reference must also be made to the
limited but extremely important areas of
alluvial soils beside the Nile and elsewhere in
northern and central Sudan, where the vege-
tation is much denser and more varied than in
the surrounding country. This is particularly
liable to be cleared to make way for cultiva-
tion, since it occupies fertile soil that can
readily be irrigated, with permanent drinking
water always easily available. Tn fact, the
trees that grow naturally are so valuable for
building and other purposes, and the grasses
are so gladly eaten by domestic stock, that no
attempt is made to eliminate the natural vege-
tation altogether. A description of the plants
to be found falls naturally into the regional
chapters below that deal with the Northern
Region, the Central Clay Plain, and Eastern
Sudan.

Conclusion

The natural vegetation of a large part of
Sudan consists of trees and grass. As the
country’s population grows and the area under
cultivation increases, mevitably much forest
will be destroyed. It is of some importance,
therefore, to know whether much economic
use can be made of the frees that are cut down,
and failing that, whether the supply of timber
will continue to be sufficient for the traditional
uses to which it has been put in the past.

As far as the first point is concerned, it is
unfortunately the case that both in the Low
and in the High Rainfall Woodland Savannah
the great majority of the trees are too low and
too crooked to make useful timber, in addition
to being generally hard and difficnlt to work.
When the needs of local hut construction have
been met, all that can be done with stunted
Acactas and Combretaceae 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 of these areas
is Sudan Mahogany, Khava senegalensis,
which is common near Wau and occurs in the
Nuba Mountains and in western Darfur near
to streams. This has already Deen cut severely,
so that there are no extensive natural stands
to be exploited. It undoubtedly could be
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grown in plantations in those areas, as could
the neem, Azadivachta indica, which provides
good building poles, in the Kordofan sands; it
is almost equally certain, however, that timber
produced in this way would be extremely
expensive.

The second point has already arisen within
the Gezira, where the supply of building poles
and of fuel causes considerable difficulty, par-
ticularly because the heavy clay soil is not an
easy area in which to establish plantations.

Elsewhere the savannah provides grass for
thatching and rough poles for house building

in ample quantities, and the need to reserve
areas of woodland for these purposes (as is
done already in Nigeria, for instance) has not
yvet been felt. The forests of Acacia arabica
along the Blue Nile and of Hyphaene thebaica
along the Gash nver are protected by legista-
tion, but this is principally because they supply
sleepers for the State railways and fuel and
building poles for the towns. In southern Sudan
restrictions are imposed on cutting the valuable
trees in the limited areas of high {forest, but
the competition for land between agriculture
and forestry is not significant.?

*T. H. Kipling, The Supply of Wood Fuel and Roofing Poles to Khariowm, the Geziva and Govermmeni Departments,

Khartoum, Ministry of Agriculture Bulletin No. 5, 1950.

?J. K. Jackson, The Dongotona Hills, Sudan, Ministry of Agriculture, Bulletin No. 5, Khartoum, 1950, Jackson and
V. G. G. Peake, Forestry Research in the Sudan, 1950~-1954, Khartoum, 1655. M. K. Shawlki, Sudan Forests, Ministry of

Agriculture, Forestry Memoir No, ro, Khartoum, 195%.




Chapter VI
THE PEOPLING OF SUDAN

ORIGINS AND RACIAL
CHARACTERISTICS

TuoucH their country bears an Arabic name,
the majority of the inhabitants of Sudan are
not Arabs by racial origin. Such is indeed often
the case where an immigrant race has gained
cultural and political domination over a less
well-organized indigenous population. The
term Sudan, as applied to the belt of savannah
country which stretches across Africa between
latitudes 10° and 15° N., is not new, for it
occurs in the Travels of [bn Battuta, which date
from the thirteenth century A.n.' Indeed, at
least as far as its eastern end, which is the
subject of this book, is concerned, it was pro-
bably more appropriate at that time than it is
today, for except in Nubia thé\Arab incursions
into the region beginning in the fourteenth
century must have had the effect of somewhat
lightening the skin colour of the inhabitants,

By now the assimilation of Arab customs
and traditions, and especially of Tslam, through-
out the northern province of the former Anglo-
Egyptian Sudan is superficially complete. Yet
even inthis region there are still today markedly
distinct elements of the population diflering in
physical history and speech. Their attitudes
towards agriculture, animal husbandry and
other economic activities, and especially to-
wards one another, cannot be explained solely
in terms of the areas in which they live, While
much 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 present homes may still
throw useful light on current regional charac-
teristics.

The longest established inhabitants of nor-
thern Sudan fall into two groups: the Negroes
and the Brown or Mediterranean Race, who

YH. A. R. Gibb, Ibn Baifufa: Travels in Asia and Africa, 1929.

8 A. Paul, 4 Mistory of the Beja T'ribes of the Sudan, 1954.

may be further subdivided into Nubians and
the Red Sea tribes.® The Negroes, now repre-
sented by some of the various Nuba tribes, the
inhabitants of the Ingessana hills and certain
of the peoples of Darfur, are related to the
negro populations of West Africa, such as the
Kanuri, the Hausa, and the tribes living farther
tothe south. In a few instances they have tradi-
tions of having migrated from homes farther
west, but this is by no means general; they
certainly once occtipied much of northern
Kordofan and were at home in the Khartoum
area before 4,000 B.c. The negroid features,
especially 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
traffic in slaves drawn from this stock.

Of the representatives of the Brown Race,
the Red Sea Beja bear physical similarities to
certain of the tribes of southern Arabia, but
whether they are of originally African or
Asiatic stock is not known. They have occu-
pied their present territory for at least the last
5,000 years. At times their political mfluence
has extended as far west as the Nile and beyond,
but their wholly nemadic traditions have pre-
vented them from colonizing either the riverain
lands or the wetter country to the south and
west.? The Nubians, on the other hand, are
still the dominant element of the population
between Khartoum and Upper Egypt.* 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 turn either
to nomadism or to the colonization of the
savannah lands farther south. Recently, the
Nubian and mixed Nubian-Arab inhabitants
of central Sudan have shown aptitudes for
pelitics, education and commerce that have

= G. Sergi, The Mediterrancan Race, 1901.
L E, Wallis Budge, The Egyptian Sudan, 1go7.
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given them a dominant position in Sudan as a
whole as it has attained independence.

The Arabs who constitute the greater part
of the nomads of northern and central Sudan,
and who after mixture with the Nubians have
come to occupy many of the most fertile lands
beside the Nile, mostly entered Sudan from
the north and east, much the larger number
coming up the Nile valley from Egypt. Many
of the Bagqara, however, had passed along the
north African coast as far as Tunisia before
turning sonth and crossing the Sahara. Arab
invasions began in the fourteenth century
with the defeat of the Christian kingdom of
Dongola, and continued spasmodically umntil
the last century.! The spread of the nomads
was checked beyond the roth parallel by the
swamps, woodlands and insects of the south,
but farther north the Arabic language and
Muslim faith have been powerful unifying
influences even beyond the spread of the Arabs
themselves. Whatever schisms exist between
the educated and the illiterate, almost all the
northern Sudanese are agreed on the accep-
tance of the Arab heritage, and of the Islamic
faith and way of life that go with it, Nor is
there any significant demand among those,
whose mother tongue is not Arabic, whether
Beja, Nubians, or [Fur, that their language be
adopted in place of Arabic for administrative,
educational, or general use.

The southern provinces, on the other hand,
are occupied by a wide range of dark brown
or almost black tribes, among whom Nilotic,
Hamitic, and Sudanic linguistic clements have
been distinguished.? None of the tribes may
with confidence bé described as indigenous,
but the Nilotes have perhaps the best claim
to such a title, fgr their traditions contain no
reference to migrations from outside Sudan,
while their way of life is generally so minutely
adapted to their present environment that it
seems likely that they have occupied the same
region for a very long time.? The Hamitic
speakers are generally considered to have spread
outwards from the Ethiopian highlands and

He MacMichael, A Hegtory af the Arabe am the Suglan, 15
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the horn of Africa, their preference for a cattle-
rearing pastoral life causing them to keep
mainly to regions free from extensive forest or
tsetse fly infection. Some of the Sudanic-
speaking negroes are very long established, but
others have been entering Sudan in successive
waves from the west over a considerable
period; apart from the large Azande tribet
they have been little studied by anthropo-
logists,® but it is generally clear that while
speaking loosely related languages they possess
little unity among themselves,

THE TRIBES O SUDAN

With these general facts in mind, we may turn
to an examination of the individual tribes of
Sudan, whose distribution is indicated in
Fig. 2g. This map is based primarily on the
system of fribal administration and local
government within the provinces and districts.
It is most reliable in the nomad areas, where
virtually the whole population of a given area
is likely to belong to the same tribe; 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. 30). In the southern
provinces its accuracy has long been questioned
by anthropologists and linguistic experts.

NORTHERN SUDAN

Northern Sudan may be regarded as a region
over which Arab nomads have spread almost
wherever the nature of the land suits their way
of life; east and west of the Nile they dominate
the plains, and have driven the original in-
habitants into areas where they can defend
themselves against fast-moving attackers.
Only in the Red Sea hills was there a resistant
population, living essentially the same life as
the Arabs themselves, which was able to pre-
serve its territory and independence.,

The Nubians

The Nubians of the Dongola reach and the
inhospitable rocky area between Kerma and

ilton (Bd.), The Anglo-Egyplian Sudan from Within, 1935.
jt, 1932. J. . Crazzolara, The Lwos, Verona, 1950 and 1651,
i, Ethnographic Survey of Africa, 1952.

i tribe, and Zande for the individual and as an adjeclive.
among the Azande, 1937. P. T, W. Baxter and A. Butt, The

Asunds and Related FPinples, Ethnographic Susvey of Alrica, 1953,
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Wadi Halfa have been converted to Islam, but
have been able to hold on to their lands because
the Nile here flows through almost complete
desert, which provides no pasture for Arabs
moving with their flocks and herds. In terms
of population and environment Nubia is a dis-
tinct unity, and the present Egypto-Sudan
border, which runs through the middle of it, is
a quite arbitrary political division that leaves
on either side persons who are racially, lin-
guistically, and culturally akin.!

Physically the Nubians are the descendants
of the ancient Brown Race, slightly modified
by Egyptian, negro and Arab elements that
have given te the people a rich brown colour
like that of milk chocolate. A marked lighten-
ing or darkening of pigmentation that may
occur can usually be traced to a fairly recent
admixture of Turkish or Egyptian bloed on the
one hand or to a slave ancestry on the other.
There has been a considerable discussion of the
relationship between Nubia and the negroid
Nuba of the mountainous area of southern
Kordofan; at present there is absolutely no
similarity of appearance or culture between
the two groups, but linguistic study has sug-
gested that, apart from the likeness of names
of the two areas, the inhabitants of certain of
the northern Nuba Jebels speak a language
remarkably similar to the Nubian tongues.
The most likely interpretation is that the
modern Nubians are basically men of the
Brown Race, retaining with modifications the
Hamitic type of Jlanguage of their forebears.
The Nuba, on the other hand, are Nubians
now occupying the northern Nuba mountains,
having fled thither\before the coming of the
Arabs. Their name came mistakenly to be
applied to the whole region, while the brown
features they originally possessed have by now
been wholly effaced through marriage with the
local inhabitants.?

The languages still spoken by the Nubians
in their homes fall into two groups: the central
group, found around Halfa, Sukkot, and Ma-
has, is really one tongue with slight variations
that do not prevent mutual comprehension;

the other, spoken by the Dongolawis cr Dan-
agla of Dongola district in Sudan, is also under-
stood by the Kenuz of Egyptian Nubia,

Many of the Dongolawis who leave their
native lands to seek employment in the towns
of Sudan or Egypt take jobs as cooks, waiters
and domestic servants, and they can today be
generally recommended for honesty and sob-
riety. It is of interest to compare this with the
comment of a traveller in the area about 100
year ago, who wrote:

The Dongolawis are the greatcst liars on the face
of the earth .. they willindeed rather allow themselves
to be murdered than speak the truth if their interests
be concerned. . . . I advise every European about to
travel in Kordefan to hire his servant in Cairo.?

At Debba in the extreme south of their
reach the Danagla give place to the Fung, a
small group who, while undoubtedly being
descended in part from a Fung colony estab-
lished during the period of Fung supremacy,
have by now become physically assimilated to
their neighbours. The Bedeiriya immediately
upstream of them are likewise almost wholly
Nubians, though they claim an Arab origin.
Many of their numbers have migrated to central
Kordofan.

The Shaiqiya, whose lands extend from Korti
upsiream to the Fourth Cataract, are a well-
built people of the same colour as the Danagla,
their appearance rather more closely resem-
bling that of the Arabs. Their official genea-
logies link the Shaigiya to the predominantly
Arab Ja'aliyin of the Shendi reach, and they
speak only Arabic today; yet more probably
they are descended from the Brown Race, and
constituted a ruling class in the kingdom of
Napata in the eighth century B.c. For cultural
reasons MacMichael suggests that the Shaiqgiya
had an Egyptian origin or else an admixture
of Bosnian, Albanian and Turkish blood dating
from the Egyptian conquest of the sixteenth
century, but Crawford declares the latter im-
possible.* The Shaiqiya are bolder and more
war-like in temperament than the Danagla,
and many of them have sought careers in the
police and army; the men are, however, often

1 It so happens that the present Aswan Dam, when filled, drowns most of the agricultural land below Wadi Halfa, but
leaves the broader lands above the town unflooded; nevertheless, it was the convenience of running the rail and steamer
services that in 1899 determined the political boundary rather than plans for a future dam at Aswan,

A, J. Arkell, A History of the Sudan to 1821 (1955). MacMichael, op. cit., Vol. I, p. 12 e seg.

# I. Pallme, Travels in Kordofan, 1944, p. 117. .

4 MacMichael, op. cit., p. 213 e seq. O. G. 8. Crawford, The Fung Kingdom of Sennar, 1951
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described as quarrelsome and inclined to drunk-
enness. Of the Shaiqiya in the Merowe reach
nearly all are settled in permanent villages,
but there is a diminishing number who still live
on the fringe of the desert, especially on the
left bank of the Nile. Marriages between the
two groups occasionally occur, generally with
the tesult that the nomadic partner comes to
adopt the settled life.

Upstream of the Fourth Cataract the popula-
tion consists of the Manisir, Rubatab, and
Mirafab tribes, who are a mixture of Nubian
and Arab stock, claiming kinship with the
Ja'aliyin farther south. They have been parti-
cularly exposed to contact with the Arab
tribes who, on entering the Sudan from the
north, reached the Nile near Abu Hamad after
crossing the desert by the line of wells along
the Wadi Gabgaba. The Rubatab are reduced
by the poverty of their land to a semi-nomadic
existence, grazing their animals on the thin
desert scrub in the loop of the Nile and where-
ever they can find fodder along its banks.
Burckhardt, in speaking favourably of the
pride of the Mirafab of Berber and their reluc-
tance to take slave girls as brides, says also that
he found travelling through their territory very
expensive.! 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
concerned.

From the mouth of the Atbara river as far
as the Sabaloka gorge, the settled population
are of the Ja'aliyin tribe. These are probably
largely Nubians, though they claim to be pure
Arabs, and certainly for the pasi 400 years
they appear to have enjoyed the uninterrupted
use ofpt%%etch of the river. Previously it
seems likely that they obtained control of the
region by conquest and intermarriage with the
local population. There are a few semi-nomadic
sections of the tribe whose flocks and herds
graze the steppe away from the river and culti-
vate in the wadi beds, for here the rainfall is
heavier than in the rest of the Northern Pro-
vince. The Ja'aliyin have been enterprising
colonists in Sudan, and in addition to the

nutnbers on government service there are
many Ja'alimerchants throughout the country.
In the Gezira there are also some scattered
villages of Ja'aliyin who have become separ-
ated from the main tribal organization.

The tribes described hitherto have consisted
of varicus mixtures of Nubian stock with sue-
cessive waves of invaders {rom the north. The
degree of admixture has depended not only on
proximity to the source of invaders up the
Nile valley, but also on the suitability of the
various teaches for occupation by animal
owners. Between Halfa and Kerma the riverain
lands are narrow and difficult of access, and
the desert is most uninviting, comprising either
sandy wastes or the harsh broken topography
of the Batn el Hagar; south of Kerma the irri-
gable lands are wider, but the desert still offers
little fodder, Along the Merowe reach, on the
other hand, the north or right bank is virtually
desert, but the left bank is dissected by numer-
ous watercourses which drain the hard rocks
of the Bayuda desert. Scmi-nomads can find
grazing and even water away from the river,
and so the older elements of the population
have virtually disappeared.

The Shendi reach must have proved especi-
ally favourable for Arab occupation, both
because being farther south it lies in a higher
rainfall area than Nubia proper, and also
because the numerous basins by the river pro-
vided until recently plentiful grazing and fire-
wood.2 Moreover, the beds of the tributary
water-courses provided sites for easy if un-
reliable cultivation.

The Beja

Upstream of Debba the history of the
peopling of the northern Sudan has been anal-
ogous to the course of events in Egypt or the
Barbary States, namely, the gradual arabiza-
tion of the population and the disappearance
of Hamitic speech and customs under the im-
pact of Semitic invasions. The history of the
Beja of the Red Sea hills, on the other hand,
stands out almost uniquely from this course
of events. Though there has been intermarriage
between Beja and Arab for many centuries,

! J. L. Burckhardt, Travels sn Nubia, 1822, pp. zoc and zo4.

? The great Kerma basin oppesite Dongola is today an important source of firewood and of grazing and browse for ani-
mals, apart from the use of made it for cultivation. Until quite recently, however (1gog), when a channel was cut to permit
the Nile to reach it during the flocd, it remained an arid wilderness ol sand, silt, and clay.

n5—06
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the old Hamitic language ‘Tu Bedawie’ and
the indigenous fribal 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’.t
While there is reason to doubt this claim in its
entirety, there is no doubt that they have in
fact continued to occupy the same territory
for some 3,000 years, and it is not surprising
if the tribal memory of earlier events has by
now escaped them. In fact, archaeological evi-
dence has been found to suggest that there
was once a primitive race of hunters living in
the eastern desert Detween the Nile and the
Red Sea, and that these were succeeded by a
Hamitic race of cattle owners, ancestors of
the present Beja, who also inhabited the Nile
valley. The arrival of the latter was prabably
between 4,000 and 2,500 B.C.

Cranial measurements have shown that
there are marked similarities between the Beja
and the pre-dynastic Egyptians. Among the
former a distinction may be drawn between
the southern Beja, the Beni ‘Amer, who most
closely resemble the early Egyptians, and the
northern tribes, Amarar, 3isharin, and Haden-
dowa, who have broader heads and are gener-
ally slightly taller.? In both instances there is a
slight darkening of skin colour, to be explained
by negro mixture, and in the northern group
Seligman sees also evidence of Armenoid blood.
In the last 500 years the northern Beja have
intermarried with Arab tribes of Sudan, especi-
ally the Kawahla, without abandoning either
their culture or their language: in consequence,
certain Hadendowa sections now boast Arab
ancestry.

The Beni ‘Amer, whose territory lies across
the Sudan-Erntrean border, are divided into a
Tigré-speaking section in the south and some
bilingual sections farther north who use both
Tigré and Tu Bedawie, The former have long
since been altered physically by Arab infusions
from across the Red Sea, while the latter may
be regarded as probably the least altered Beja
stock of all, in whom almost no foreign ele-
ments are present. Also to be included among
the Beja are several small groups, known

P Paul, of. cif. G. E. IR. Sanders, ‘The Amarar’, S.N. & K.,

colloquially as Qabail Ukhra (Other Trikes),
inhabiting the southern part of the coastal
plain and the Halenga of Kassala district. These
appear to consist of persons of Arah origin who
have settled in Beja country and have gradually
adopted Tu Bedawie as their speech. In recent
years, 45 government activities have expanded,
there has been a marked tendency for Arabic
to increase in importance at the expense of Tu
Bedawie, which is not written.

The Avabs

The term "Arab’ is used m Sudan in a variety
of ways, and on different occasions its meaning
may be based on race, speech, an emotional
idea, or even a way of life. Not all who claim
to be Arabs would be universally accepted as
such, and there are those, who at one moment
will claim “We are Arabs’, and yet at another
will dismiss a ragged stranger contemptuously
as ‘He’s only one of the Arabs’.

The Arabs are by origin inhabitants of
Arabia, who since the days of the Prophet
have been spilling out into the adjoining lands
and colonizing them, and have by now come
to occupy a large part of central and northern
Sudan. The principal migrations into Sudan
have been by way of the Nile valley, but there
seemn also to have been lesser movements across
the Red Sea which have not only affected the
population of the Red Sea hills and plain but
have also penetrated as far west as Kordofan.

An aspect of Arab expansion that continues
to be of far-reaching importance today has
been the practice of the nomads to intermarry
freely with native populations. While local
customs of matrilineal descent have thus
enabled the Arabs to acquire material and
political power with remarkable rapidity,
their own tradition of patrilineal descent has
quickly induced native peoples to claim that
they, too, are Arabs. At the same time the con-
version of native peoples to Islam has often
established Dbetween them and the Arabs a
potent link of spiritual brotherhoed. In con-
sequence, the modern growth of nationalism
and anti-imperialism, linked, as it often is,
with the revival of Islam, has tended to
strengthen the position of the Arabs in the

18 (1

935).
2 G. I, R. Sanders, “I'he Bisharin’, 5., & R., 16 (1933). T. R, H. Owen, “The Hadendowa’, S.N. & K., 20 (1037).
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countries 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 from the Tsmailite tribes of northern
Arabia,and the Guhayna group whose ancestors
included Kahlan and Himyar and who come
originally from southern Arabia, the Yemen,
and the Hadramaut.! The Ja'aliyin claim to
be descended from the Quraysh tribe, of which
the prophet Muhammad was a member. They
first penetrated into Nubia when Egypt had
been overrun by Arabs while a Christian
Kingdom still persisted in Dongola, and they
seem to have acquired early the somewhat
sedentary habits which still mark them today.
When the Christians were overthrown in the
fourteenth century and Arabs came flooding
into Sudan, the Ja’alivin occupied the Merowe
and Shendi reaches of the Nile, enslaving and
mixing with the native population, which
consisted of Nubians and negro Fung elements.
There are outlying members of this group in
the Gezira and in Kordofan ; of these the former
are cultivators, many of them now prospering
as tenants in irrigation schemes, while the
latter, including the Hamar (Plate X) and the
Bedeiriya, are partly settled and partly
nomadic, inhabiting a part of the gum belt
around EI Obeid and En Nahud. The Ja’aliyin
are medium brown in colour and have fairly
narrow noses, but slightly broadened lips and
curly black haip are almost universal reminders
of the negro blood in them.

The Guhayna Arabs came much more
quickly from Arabia to Sudan, and were not
tempted to abandon their nomadic way of life,
They are represented by the Kabibish of the
west, camel-owners who migrate long distances
and are wholly nomadic, by the Shukriya of
the east who keep both camels and cattle in
the Butana, and by the great cattle-owning
Bagqgara tribes of southern Kordofan and Dar-
fur. These latter include the Seleim, the
Hawazma, the Mesiriya, the Humr, the
Rizeiqat, and the Ta‘aisha, from whom came

the Khalifa ‘Abd Allahi. Many of the now seden-
tary tribes of the Gezira, e.g. Mesellimiya,
Halawin, and Rufa‘a, are also Guhayna, so it
must not be thought that this group is wholly
nomadic. In appearance the Guhayna are
more purely Arab than the Ja’aliyin. Among
the Kababish there are many tribesmen with
straight or wavy hair, a fine nose and a palish
complexion, though the possession of slaves
has meant that members of the richest families
may be strikingly negroid. The Baqqara are
in general slightly darker, some being unmis-
takable Arab and others showing western and
southern negro features.

The Kawahla Arabs reached Sudan across
the Red Sea, and have intermarried exten-
sively with the Beja, without, however, com-
ing to dominate them. They are also to be
found in the northern Butana, along the White
Nile just south of Khartoum, and in north-
west Kordofan. They are closely linked with
the Dar Hamid, who despite Guhayna origin
have joined the Kawahla tribal organization.
The Rashaida of castern Sudan are quite pale
skinned, and contrast strikingly with the Beja
and the westerners when seen together in the
markets of Kassalu province. They entered
Sudan a bare 110 years ago, and still keep
themselves very much aloof from neighbouring
tribes (Plate IX}. The Rashiida of the east are
of Guhayna stock: they are clearly connected
with the Beni Rashid of western Sudan, who
are a small section of the Bagqara. The latter
are by now much darker and more negroid as
the result of local marriages. There are simi-
larly two groups of Zebaydiya Arabs, one in
the extreme east of Sudan, the other in Kordo-
fan, who are now distinct in appearance though
of common origin in Arabia.

There is an unexpected nomadic tribe of
Berber stock to be found in the Bayuda desert
and westwards into Kordofan and Darfur.
These are the Hawawir, whose ancestors appear
to have taken part in the Fatimite conquest
of Egypt from Libya and north-west Alrica
as long ago as the tenth century A.n. They
settled for a time in Upper Egypt and became
quite arabicized in speech and customs. Sub-
sequently they earned the enmity of the
Mamlukes, and after being crushed in rebellion

‘MacMichael, op. cit., p. 197, ef seq,
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some of the remnants fled south to Sudan.
While the Hawawir are still pale skinned, there
are small cognate groups of Jelliba, Hawara,
and Korobat who have settled farther south
and west and are by now quite negroid.

The Fung

When the great wave of Arabs entered
Sudan in the fourteenth century A.n., they were
able to establish themselves along the Nile
downstream of the Sixth Cataract at Sabaloka
and gradually to absorb the native population.
Those tribes who were not attracted by the
sedentary life spread out on either side of the
Nile, chiefly to the west to Kordofan. The
Gezira, lying between the Blue and White
Niles, would have provided favourable condi-
tions of grazing and permanent water supplies,
but it was at this period still in the control of
the negro Christian kingdom, whose capital
was at Soba, near Khartoum.!

In about 1500 A.D. an alliance was formed
between the Guhayna sub-tribe of ‘Abdallab,
whose headguarters were near Sabaloka, and
Amara Dunkas, the leader of the Fung. To-
gether they attacked and overcame the de-
clining Christian kingdom of Alwa at Soba,
and put in its place a Muslim kingdom with its
capital at Sennar, which extended at the
height of its power from Kassala to the Nuba
Mountains, and which lasted until the coming
of the Egyptians under Ismail Pasha in the
early nineteenth century. The origin of the
Fung, who for more than 300 years ruled their
powerful kingdom in central Sudan, is still
a mystery.? The;%’ge certainly Muslims, but
there are no good grounds for accepting the
tradition that they were descended from
the Beni Ummaya who had fled from the
Hejaz.3

At the present time the population of the
land on either side of the Blue Nile upstream
of Sennar is extremely mixed, and Fung ele-

1 Crawford, of. cit., {tgs1).

ments are to be found alongside settled Arabs,
westerners, and negro tribes such as the Fazu-
gli, Berti, and Hameg, the latter three heing
towards the Ethiopian border. Acacia forest
and hordes of flies in the summer discourage
the settlement of Arabs towards the south,
but nomads can use the grazing away from the
Tiver in winter.*

To the north and east of this Fung area lies
a stretch of country between the Rahad and
Dinder rivers that is so thinly populated that
it has been designated a game reserve. In this
part security is hard to maintain near the
frontier, and the fear of poachers combines
with the lack of water supplies to discourage
settlement, Farther north along the two rivers,
and especially beside the Sennar-Gedaref rail-
way line, there is an extremely mixed popula-
tion in which Arab tribes are virtually absent.
The villagers are commonly known as “West-
erners’, members of many mixed tribes of
western  origin—some  Sudanese, some from
French Equatorial Africa, some from Nigeria
—who have migrated to Sudan on their way as
pilgrims to Mecca. They are also attracted by
the possibilities of finding work in the cotton-
fields of the Gezira and elsewhere, and by the
ease with which they can find lands to cultivate
in the rains.®

The Nuba

To the west of the White 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 of Arab origin,
e.g. the Bedeiriya, or else were driven to take
refuge in certain of the hiils 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 masses, regardless
of their origin, especially since the Brown men,
originally of Nubian type, came socn to mix

% Several theories have been put forward, including one that they are Shilluk who migrated from the White Nile, and
another that they came via the White Nile area from the Bornu kingdom in West Africa, Perhaps the most credible tale
is that the Fung were little more than a ruling caste or class who came from Ethiopia and dominated the Hameg of the

Upper Blue Nile country.

*J. Bruce, Travels to Discover the Source of the Nile, 1700, Vol. IV, Chap. IX, pp. 455-63. J. D, P. Chataway, ‘Notes on
the History of the I'ung’, S.N. & R., 13 (1930). Arkell, ‘TFung Origins’, S.N. & E., 15 (1932). Chataway, 'l'ung Origins’,
S.N. & R., 17 {(1934). Arkell, ‘More about Fung Origing', S.N. & R., 27 (1046). F. Nalder, ‘Fung Origins’, S.N, & R, 14

(rgam).
1 5ee Fig. 33 and below.

L. A, Hassan (sc. Iassoun), ‘Western Migration and Settlement in the Gezira’, S.N. & K., 33 (1952), D. B. Mather,
‘Migration in the Sudan’, in Geographical Essays on British Tropical Lands, Ed. R. W. Steel and C. A. Tisher, 1056.
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with the negroes and became physically indis-
tinguishable from them.

The other inhabitants of these hill masses
were sedentary cultivators. The need for
perennial water supplies at all seasons compels
the Nuba to live near the hills, and when the
Bagqara Arabs entered the intervening plains
the Nuba retreated to the interior valleys and
the tops of the hills for safety. Since the coming
of public security in the present century this
process is being reversed. The Nuba are by no
means homogeneous, for they vary in appear-
ance and speak several quite distinct groups
of languages.!

The information on which to base a division
of the very dark skinned Nuba, according to
their physical characteristics, is unfortunately
available only in part? and Seligman’s des-
cription of them as ‘a human enclave of ab-
original negro stock probably related to the hill
groups of the southern Fung and to various
negro peoples stretching towards West Africa’
must stand without amplification.?

There is no common tradition among the
Nuba of having migrated to their present hills
from one particular direction: some mention
an origin in the west, and the Daju of the Lag-
owa area presumably did come from that direc-
tion, while others can only tell of a migration
from another hill mass, or may even claim to
be the autochthonous inhabitants of the homes
they occupy today. The present tendency is for
the wearing of clothes and a knowledge of
Arabic to become increasingly widespread
among the Nuba, and the schools will acceler-
ate this process. Islam, though often very
superficially accepted, is spreading, so it seems
probable that the Wuba, despite their distinc-
tive physical appedrance and despite the
efforts of several Protestant Christian missions
which have worked in the area, will become
absorbed inte the mass of northern Sudanese
population.

The Darfur Tribes

West of the Nuba mountains the Western
District of Kordofan is principally inhabited

by Arabs; in Darfur, on the other hand, there
are Bagqara Arabs in the south, and a few
camel-owning Arabs in the north, but the re-
mainder of the province is occupied by numer-
ous negroid tribes. The principal inhabitants
are known today as the Fur (Plate XI), a term
which properly applies to their language.
When asked the name of their tribe they more
usually reply ‘Keira’, claiming relationship to
the last Sultan’s family or ‘Konjara’, a general
name for the more aristocratic Fur families,
or clse use some other local name. They are
sedentary cultivators occupying the volcanic
range of Jebel Marra and much of the lowland
around it. There is no current tradition of the
migration of the Fur from any other region to
their present land, and relatively little evidence
of extensive admixture with Arabs or other
non-negroes.? Political power in Darfur was
once wielded by the Daju, who have mostly
migrated westwards to what is now Wadai,
and later by the Tungur, a group of dark brown
people who may have had an Arab or more
probably a Nubian origin, The earliest historical
Sultan of Darfur, Suleiman Solong (Solong
means ‘brown man’, hence Arab in Fur), lived
from 1596 to 1637, and founded a dynasty
which in the eighteenth century overran Kordo-
fan and extended its rule to the White Nile.
At present the Fur are unquestionably negroid
in appearance, but MacMichael's description
of them as small and skinny, stupid, suspicious,
and smelly may be taken with reserve.’

North of the Fur the principal tribe is the
Zaghawa, a people of mixed negroid and brown
race origin {Plate XII). They claim to be
related to the Kanuri of Bornu and the Bede-
vat, and speak a language of the Teda-Kanuri
group. There is plenty of evidence that the
Zaghawa have long occupied their present terri-
tory. They are a semi-nomadic people, lithe,
stalwart and active, and very black-skinned.
The Meidob pecple of north-eastern Darfur
occupy a mass of volcanic hills whose low rain-
fall constrains them to semimnemadic animal
herding. They are probably a mixture of Zag-
hawa, Tibbu {mixed negro-brown race} and

+5. T\ Nadel, The Nuba, 1947. P. A. & D. N. MacDiarmid, ‘The Language of the Nuba Mountains’, S.N. & R, 14 (1931).
?C. G. Seligman, ‘The Pliysical Charcacteristics of the Nuba of Kordofan’, Jnl. Ryl, Anthrep. Inst., 40 (1910),

3C. G- Scligman, The Races of Africa, 1930.
¢ Arkell, “The History of Darfur’, S.N, & R., 32 and 33 (ro51 and 1952),
¥ MacMichael, op, cit., 1922, Vol. T, pp. 108 and 1713,
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Beja, and their speech and traditions tell of an
infusion of Nubian at some period.?! Farther to
the south the Berti ate a small negroid tribe,
whose speech and appearance resemble those
of the Zaghawa.

« In southern Darfur there are several negroid
groups, Daju, Beigo, Birkid, and Fellata. The
Daju were once the dominant tribe in Darfur,
but the bulk of them have now migrated west-
wards to Wadai. The Beigo are a small group
whose language closely resembles that of the
Daju. The Birkid appear to have some kinship
with the Mecidob and perhaps have Nubian
blood also. The Fellita are Cattle Fulani
(Bororo) from West Africa who have inter-
married to some extent with the Baqgara
amongst whom they live.

To the west of the Fur there are several
tribes who live along the borders ol French
Equatorial Africa: these are the Masalit, the
Gimr, and the Tama. Dar Masalit was for many
years disputed territory between Wadai and
Darfur, and its chief importance today lies in
its position on the route from Nigeria and
French Africa to Sudan and the Hejaz. The
people of Dar Masalit are negreid iike the Fur.
The Gimr resemble the Masalit, but speak
Arabic; being rather unwarlike they have long
been oppressed by their neighbours. The Tama
appear to be a mixture of Gimr and Daju.

The tribal complexity of the area is still
further increased by the presence of certain
subordinate groups including the Hadahid,
low-caste blacksmiths distributed throughout
the province, and certain former slaves such
as the Dinka, Nuba, and others from Bahr el

Ghazal who have from time to time been cap-
tured and brought in by ":1?6%11\1{(&115. The group
known as Fertit are akin to the-Kerdi of Wadai.
Their name implies that they are pagans, their
ancestors having been driven to the south
when the Fur accepted Islam.? At the present
time the Arabic language is spreading among
the people of Darfur, and Islam is becoming
more fully understood and genuinely practised.
With the improvement in communications and
education that the government is now begin-

ning to provide for Darfur, it is to be expected
that the people will be more effectively
absorbed into the population of northern Sudan.

SOUTHERN SUDAN

In southern Sudan an even greater complex-
ity of population is to be found. Linguistically,
the inhabitants have been divided into three
principal groups, the Nilotes, the Nilo-Hamites,
and the Sudanic tribes. These groups in turn
have their subdivisions, and while some lan-
guages are understood by a wide range of
peoples there are others known only to small
dying secttons of a single tribe.

The Nilotes

The Nilotic people have been recognized by
anthropologists to have ‘closely related physi-
cal, linguistic, and other cultural characteris-
tics as well as traditions and myths suggesting
a common cultural origin’.? Intermarriage,
warlare, and constant horrowing have affected
the Nilotes and their neighbours so as to modify
their original features, and it is not always
possible to determine precisely which people
are Nilotes and which are not. It is generally
accepted, however, that the term should be
applied to the following: Dinka, Nuer, Shilluk,
Anuak, Burun, Bor Balanda, Jur, Shilluk Luo,
Acholi, Lango, Luo, and Alur, of whom the
last two live wholly outside the Sudan, while
the Acholi and Lango live across the Sudan—
Uganda border (Plates XIIT and X1V).

Physically the Nilotes show a marked uni-
formity, with negroid features that are usually
considered to have been modified by Brown
Race admixtures brought by one or more
waves of invaders from the Ethiopian high-
lands. The general characteristics of the Nilotes
are extreme height, with a slight long-legged
build and little muscular development, frizzy
negroid 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 and thick everted lips, Most of
the group are markedly dolichocephalic, but
the Acholi are mesaticephalic and the Bor

1, D, Lampen, ‘A Short Account of Meidol, S 1. & R, 11 (1gz28).

2 The term ‘lertitawi’ is comunenly used in colloguial Arabic to dencie any pagan non-Nilotic inhabitant of southern
Suclan, though it is woere sirictly applicd to a small group in Darfur and north-westernn Bahr el Ghazal only,

» Butt, op. el p. 1,
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have by intermarriage lost many of their
original features.

A rather fascinatmg light is thrown on
nincteenth-century ideas of 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 reference to the
rest of the feathered race’l

There are no documents to reveal the early
history of the Nilotes, but from the study of
their oral traditions Crazzolara has concluded
that the original home of the Luo elements, i.e.
Shilluk, Anuak, Pari, Tuo, Acholi, and Alur,
appears to have been near Rumbek to the west
of the Bahr el Jebel, whence a slow process of
migration has been responsible for their present
distribution.? 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 far down
as Ed Dueim. The Nuer and Dinka, represent-
ing the other main group of the Nilotes, seem
to have had their origin in much the same area.
The Dinka first migrated 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, which enter widely
into their customs and traditions. It is prob-
ably for this reason that they have not pene-
trated farther westward into the Tronstone
Platean where tsetse flies abound.?

The Nilo-Hamites

The Nilo-Hamites, too, are by tradition
cattle-owners, and%ﬁgpﬁh: Nilotes they are to
be found both within afid- beyond the borders
of Sudan; in fact, the most southerly group
extends as far south as central Tanganyika,
and other Nilo-Hamites occur in Uganda,
Kenya, and Ethiopia.# There is no predominant
physical type among these peoples, who vary
in colour from dark brown to black (with a

+G. Schweinfurth, The Heart of Africa, 1873, p. Vol. 1, 119.

? Evans-Pritchard, The Nuer, 19406,

few reddish representatives among certain
tribes), and are generally fairly tall with longish
heads. The original criterion which led anthrop-
ologists to formulate the term Nilo-Hamitic was
the similarity between the languages spoken
by the several tribes. These have been subse-
quently divided into three groups on the basis
of cultural affinities and apparent relationships.
The Nilo-Hamites of Sudan almost all belong
to the northern group; traditions of their origin
are very vague, but they seem at one time to
have come from the mountainous area that lies
along the Sudan-Uganda border east of the
Nile. Whence they came before that is not
known at all.

The northern group includes the following
tribes: Bari, Mandari, Nyangbara, Pojulu
{also known as Fajelu), Kakwa, Kuku, Nyepu,
Lokoya, Luluba, Latuka, Lopit, and Lango,
together with some smaller remnants of a
hunting people called the Ligo. The group as a
whole is distinguished by cultural features,
which include the great impobrtance attached
to rain-making, the existence of rain chiefs,
and the use of rain stones. The bow is the chief
weapon, and shields are very rarely used.
Except among the Latuka, villages are rare;
scattered hamlets and even individual home-
steads constitute the usual type of settle-
ment., With this goes the absence of any strong
tribal organization or system of permanent
chiefs, which has in turn made the political
task of creating a sense of tribal, regional, or
national patriotism very difficult. 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 first time
been made available by the recent census.?
Tt seems reasonable to assume that the
population of certain tribes, especially the

£ Crazzolara, The Lwoo (1950 and 1951},
* L. F. Nalder, A Tribal Survey of Mongalla Pravince, 1937.

° G, W. B. Huntinglord, The Northern Nilo-Hamiles, Ethnographic Survey of Africa, 1953. Pamela and P. H. Guliiver,
The Cenfral Nilo-Hamtles, Lthnographic Survey of Alrica, 1953.

¢ The Republic of the Sudan, First Population Census of Sudan, 1555-6; First to Ninth Interim Reports, Khartoum, 1958,
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Bari, Mandari, and Latuka, would by now
have been considerably greater if it had not
been for the slave-raiding that took place in
the region after the penetration of Turkish-
Egyptian rule in the nineteenth century. The
Jimit of regular navigation, and, therefore, the
site where the first government headquarters
were established, was at Lado, and other posts
were set up at Gondokoro, Rejaf, and else-
where. From these centres unrecorded numbers
of slaves were obtained by various means, and
thence dispatched down the Nile to Khartoum
and the markets of Egypt.t

A remarkable feature of the distribution of
the northern 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 unable to keep cattle. The Bari and
Mandari Lave some herds, which they keep
mainly on the cast bank of the Nile outside the
fly country, and the Latuka have cattle and
sheep, said to be much less numercus than when
Baker first visited them in 1861.%2 The Kuku at
Kajo Kaji occupy a stretch of country that
has been largely cleared of bush, and so are
able to keep some herds of small cattle,

There is no particular reason to believe that
the slave-raiding led to movements of indivi-
dual tribes; migrations usually seem to have
occurred as the result of pressure from other
tribes, or when the leadership was disputed
between two or more rivals,

The Central Nilo-Hamites are represented in
Sudan by the Toposa, Donyiro, Jiye, and Tur-
kana. Of these the Toposa ive wholly in Sudan,
in the plains to the north of the Didinga hills;
the Jiye are a small section of a tribe which
alsc has representatives in north-eastern
Uganda; the Donyiro are a section of the
Toposa who left the main triﬁ%ﬁumigrated
to the east, so that they came for a period under
Ethiopian rule, and the Turkana are inhabi-
tants of north-western Kenya whose migra-
tions take them across the Sudan border during
the summer. The latter two tribes are adminis-
tered by the Kenya Government, which is per-
mitted by the Sudan Government to exercise
authority in an area of Sudan, known as the

! Schweinfurth, op. &it., Vol. I1, p. 5.
¢ 5. Baker, The Albert N’ Yanza, Great Basin of the Nile, and Explovations of the Nile Scurces, 1866.
* M. A, Brian and A. N. Tucker, Distrthution of the Nilotic and Nio-Hamilic Languages of Africa, 1948.

Tlemi triangle, because of the extreme difficulty
of reaching it from within Sudan.

All these tribes speak closely related lan-
guages of the Teso group, akin to those spoken
by the Teso of the Eastern Province of Uganda.
The original home of the first three named
seems to have been the Karamojong area of
eastern Uganda, and a fairly loose relation-
ship is generally recognized. However, the
Turkana are traditionally hostile to the re-
mainder, having migrated from Jiyeland 180-
200 years ago. The principal occupation of
these Nilo-Hamites is pastoralism, with culti-
vation attaining greatest importance among the
Toposa, who alone have well-built permanent
villages which they occupy during the wet
weather,

The Sudanic Tribes

The Sudanic-speaking tribes of south-
western Sudan are classified by Tucker on lin-
guistic grounds as belonging to the eastern
Sudanic group of African negroes.* They fall
into four classes, the Azande, who are a group
of tribes rather than a single people, the Ndogo-
Sere group, the Moru-Madi, and the Bongo-
Baka. As I'ig. 29 reveals, these linguistic
classes are not distributed in homogeneous
blocks, but are much intermingled. The preater
part of every class lives outside Sudan, with
the exception of the Bongo of the Tonj area, of
whom there is only a very small section settled
beside the Congo.

The traditions of the migrations of these
tribes into southern Sudan are extremely
complicated, but it seems that most of the
peoples came from the west and south, in suc-
cessive waves that were onte by one compressed
between the Nilotes and the Nilo-Hamites in
the open fly-free country of the Nile flood-
plain and the steady pressure of newcomers
from behind. The last and most powerful wave
of invaders were the Azande, who began to
enter Sudan in the early nineteenth century,
conquering and assimilating local populations,
This process was brought to a halt by the
European occupation of Zande territory at
the end of the nineteenth and the beginning of
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the twentieth centuries.! While ethnologists
and linguists may rejoice at the preservation
of many dialects and customs which would
have soon been forgotten had the Zande con-
tinued to extend their sway, it may also be
felt that future political and economic develop-
ment of the region might have been much
simplified 1f a single local tongue were now in
use throughout most of the Ironstone Plateau.

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

Schweinfurth says: ‘The eyes, almond-
shaped and somewhat sloping, are shaded with
thick sharply defined brows, and are of re-
markable size and fullness; the wide space
between them testifics to the unusual width
of the skull, and contributes a mingled expres-
sion of animal ferocity, warlike resolution, and
ingenuous candour.’® The assimilation of vari-
ous Sudanic and indigenous tribes mto the
Azande has taken place under the vigorous
political and military domination of the Avun-
gara clan, who provide the traditional kings
and chicfs (Plate XV).2

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 as Evans-Pritchard says: “The
tribes of the Bahr el (Ghazal present the appear-
ance of a routed army. . . . Some peoples have
disappeared altogether as political and cultural
units, and survive only in tradition.”* Only
isolated scraps of information are available
concerning these tribes, and there are no an-
thropometric data. There are four mutually
intelligible dialects spoken by the members of
this group, and these segm related to the Mundu
tongue spoken by a smallgroup near Maridi
in Sudan and by another colony in the Belgian
Congo.

The Moru-Madi group is divided linguisti-
cally into three sub-groups, of whom the nor-

1 Baxter and Butt, op. cif., p. 23.

thern or Moru occupy the Amadi and Maridi
districts of Sudan, the Kaliko and Avukaya
inhabit Yei district in Sudan and also extend
into the Belgian Congo, and the southern or
Madi sub-group is found in the Opari arca of
Sudan and in Uganda. In the group there are
no clear memories of migration from elsewhere,
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 predominantly mesaticephalic and of
short to medium stature. The langnages of the
three sub-groups are not mutually intelligible,
s0 it is worth recalling that any unity between
them is an artificial concept rather than some-
thing that they can feel themselves. Within
the tribes there is no centralized authority, and
the largest unit having a sense of belonging
together and acknowledging a single chief is
rarely more than a handful of villages.

The Bongo-Baka of the Tonj area are even
more scattered and diverse than the language
groups considered already. It is thonght that
they originally came from the Uele river basin
in the Congo, where a small Bongo group still
remains. They are conspicuous for the lack of
unity or cohesion between neighbouring wvil-
lages, and this was probably one reason why
the Azande and other tribes were able to dis-
place them from their earlier homes and to
drive them into drier, less fertile country.
According to Schweinfurth: “The complexion
of the Bongo in colour is not dissiumilar to the
red-brown soil on which they reside; the
Dinka on the other hand, are black as their
own native alluvium.s While refusing to see
a causal connection between these two sets of
facts, we can admire Schweinfurth’s acutenecss
in drawing attention to the likeness.

SUDAN’'S COLONIAL PROBLEM

When Sudan 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

2 Schweinfurth, op. cif., Vol. 11, p. 5.

3 The size of a kingdom or a chiefdom is variable, but 50,000 persons may be laken as a rough figure for the former,

5,000-10,000 for the latler

¢ Eyvans-Pritchard, ‘The Mberidi {Shilluk group) angd Mbegumba {l3asiri group) of the lJahr el Ghazal’, S.N. & R, 14

(x

o3I q ..
3 Schweinfurth, op. cit., Vol. I, p. 261.
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contrast between northern and southern Sudan
that is inherent in the foregoing description of
the several tribes.

It is not intended in this work to enter the
field of stale political controversy, either by
siding with those Sudanese who claim that the
country could have been better unified if
during the Condominium the Northerners had
been permitted freer access to the south, or by
stating that after the history of the slave trade
in the nineteenth century even the present
uneasy marriage represents a triumph of dip-
lomacy. Certain facts, however, that enter
into the geographer’'s province may throw
light on the nature of the problem that now
confronts the Sudanese in their dealings with
the three southern provinces, and indeed with
backward and remote arcas in any part of the
country.

The problem of incorporating the more
backward peoples of northern Sudan, such as
the Fur, the Ingessana tribes or the Nuba, is
not a serious one, for it is evident that these
are indeed the blacks who gave Sudan its name.
They have long been in contact with the Arabs;
many, though not all, are Muslims, Arabic is
widely spoken, and their tribal organization of
chiefs and village headmen resembles that
of the Arab tribes. Even though they are
backward in education and supply relatively
few leaders, they may truly be said to be
Sudanese.

In the south, on the other hand, there was
during the nineteenth century a sense of fear
and hostility towards the north. The welding
of the south together into three provinces has
been the work of outsiders, as has been the
checking of Zande expansion and the ending
of Nuer-Dinka wars. What the British bg
to do by posting their officials about the coun-
try, the northern Sudanese are continuing, and
as yet few Southerners have attained posts of
authority. Northerners and Southerners have
sat together in parliament in Khartoum, but for
a number of reasons the majority of the mem-
bers of the two groups cannot easily regard the
others as equals and co-citizens,

A part of the problem of creating a single
nation arises from the lack of day-to-day con-
tact between north and south. Except along
the Nile there is a belt of uninhabited country

that lies between the settled areas of the north
and those of Upper Nile and Bahr el Ghazal
provinces. Certain of the Bagqara tribes have
dealings with the most northerly of the Dinka
in their annual movements, and certain of the
Nilotes visit the capital to find work when they
want to save enough money to get married.
The recent census resuits have shown that
there are a few Southerners settled in many of
the towns and villages of central Sudan. Other-
wise almost the only contacts between Nor-
therners and Southerners arise because nor-
thern traders and officials are to be found in the
towns of the south.

A helpful factor is that Arabic is already well
advanced towards becoming the second lan-
guage in much of the south. Yet when Nor-
therners go to the south in official or commercial
capacities, their relations with the local in-
habitants tend to be in some ways less in-
timate than those of former foreign officials.
They are bound to feel that they are themselves
already true Sudanese, while the Southerners
have yet to become so, and the very fact that
Northerners are trying to create a single nation
out of the whole country makes it difficult for
them to study the local languages and customs
dispassionately. The private Muslim individual
is often a much better advocate of Islam than
is his opposite number of Christianity, but his
faith has produced nothing to compare with
the trained and dedicated Christian mission-
ary, whose power and influence are in con-
sequence much feared.

Thirdly, even the wealthiest parts of
Sudan still stand in need of a great deal of
investment to exploit their potentialities. In
the south, the need is greater still, and resources

»égan___that could be put to good use in the Gezira, for

instance, may have to be spent, less produc-
tively perhaps, on communications or research
projects in the south. This may lead to discon-
tent on both sides if mutual confidence is lack-
ing, with Southerners complaining of neglect
and Northerners of ingratitude.

The real problem, therefore, is whether a
sense of Sudanese nationality can be implanted
in the Azande, for instance, or in the Luo
peoples. Failing that, their natural leaders may
become dissatisfied with their prospects as
members of parliament in Khartoum, and not
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relax until they have obtained the federal
status that some of them are already demand-
ing. They might even demand local indepen-
dence in conjunction with others from the same
race or tribe as themselves whom chance has
made citizens of Uganda or the Belgian Congo.
This is not an impossible prospect, for as we
have scen there are many tribes in southern
Sudan who have as many or more representa-
tives outside Sudan as within it. At present the
Azande can and do cross into the Belgian Congo,
or the Acholi inte Uganda, as they pleasc,
disregarding the border. If they onc day ask
to be imcorporated within a single political
unit, 1t might be difficult for democratic states
to deny them that right.

Similarly the departure of foreign officials in
1954 and 1955 led to a great deal of aceelerated
promotion among Sudanese Government offi-
cials, who were almost all Nortlierners, and

inevitably Southerners have complained that
they were left out. To ignore such protests is
to run the risk of causing immediate discontent;
to accede to them is to admit that there are
fundamental differences between north and
south.

The Egyptian expansion of the early part of
the nineteenth century and European rivalries
of the latter part have certainly bequeathed a
knotty colontal problem to the Sudanese. Since
the shock of the mutiny in the summer of 1955
the northern Sudanese have been made very
conscious of the real difficulties that confront
therm and have made encouraging efforts to
overcome them. [t is very much to be hoped
that they can find a solution that will main-
tain good relations between north and south
and avoid the creation of one or more small
and impoverished states in the headwaters
region of the Nile.




Chapter VII
THE SUDANESE IN COUNTRYSIDE AND TOWN

THE GROWTH OF POPULATION
AND ITS DISTRIBUTION

THERE seems little reason to doubt that the
population of Sudan, like that of most terri-
tories wherein public security and a public
health service have been fairly recently estab-
lished, is steadily growing. Some sixty years
ago, when British rule was effectively estab-
lished after the Battle of Omdurman, the
country had just passed through a period of
famine and disease; while it is hard to accept
the figure of 1} to 2 millions that was published
in the Sudan Almanac for the total population
of the country in rgo4, it is unlikely that the
trne figure was more than 3 to 4 millions.

In the carly days of British rule it was gen-
erally thought that there had been a decline
in population during the preceding decades.
The evidence for this consisted primarily of
reports by the inhabitants themselves that
their numbers had fallen, combined with vari-
ous travellers' tales describing the ravages
caused by the slave-trade. Schweinfurth! speaks
of the decimation of the Bongo as the result of
slave-raiding, the effects being particularly
severe because of the slavers’ custom of carry-
ing away as many of the young women as they
could, and so destroying the tribes’ power to
recuperate. Baker also tells of the devastation
and depopulation of wide areas caused by the
passage of slaving partics.? While there is no
doubt, therefore, that slave-raiding did reduce
the population in certain areas, these accounts
should be read with a [ittle caution, since many
tribes, like the Nuba of central Sudan, would
quickly learn to avoid the routes easily taken
by slaving parties and seek protection in re-
mote hilly or thickly wooded areas.

With the establishment of British rule the
prime duty of the local District Commissioners
—usually army officers at first—was to secure

1 G, Schweinfurth, T'7%e Hearl of Africa, 1873. Vol. [1, p. 419.

the confidence of the population, and to assure
them that the period of oppression by govern-
ment was over. To begin with, 1t was natural
that the people should be suspicious, and village
or tribal headmen, where they could be found,
had an interest in keeping the recorded num-
bers of their followers down in order to reduce
the poll-taxes that they had to collect. Even
when confidence was established and the
number of tax-payers admitted by the village
headmen began to bear a closer relation to the
truth, the problem of determining a suitable
multiplying factor to obtain the total popula-
tion of each district remained. Some commis-
sioners used 5 or less, some 6 or more, and
since a change in D.C. could result in a change
in the factor employed, the resultant figures
were liable to sudden shilts which made them
most unreliable.

On the whole, however, estimates were in
the course of time collected with increasing
care, and the totals for each province and for
the country as a whole steadily grew. Until
after the termination of British rule no official
census was ever taken, but it is only fair to
point cut that plans for the first census were
well advanced before the country became in-
dependent.

The I'irst Census

The first National Census of Sudan was taken
over a perio several months in 1955-56, a
sampling technique being adopted in rural
areas to reduce expense and to overcome the
great problem of finding sufficient enumerat-
ing and supervisory staff in a large country
with a low standard of education. The reports
of the Census have been published with com-
mendable promptitude, while figurcs supplied
during the period of compilation were used for
the construction of the density and distribu-
tion maps accompanying the report, and also

*S. Baker, The Albert N’ Yanra . . . ete., 1866,
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of the maps of rural and urban population that
are shown here (Figs. 31 and 32). The Census
fignre for the total population of Sudan was
10,255,912,

The Density of the Population

In some parts of the country, particularly
those occupied by the Beja tribes, the new
tatal provid to be well above expectation: even
50 there is no-doubt that with the ex eption of
tertan areas: beside the Nilu the density of
popuistien mo Sudan Is renerally low, Eden in
the prosperous Gegira, where eultivation is
assured by irrigation, there are less than zoo
persons to the square kilometre, and clsewhere
a density higher than 2o is exceptional. If
Sudan be compared with other parts of Africa
at similar latitudes, it appears that the country
is more thickly populated than are similar
areas in French Equatorial Africa, but much
less so than Nigeria. The Sudan-Belgian Congo
border cuts through a fairly homogeneous area,
with similar conditions and densities on either
side, but Uganda, higher, cooler, and wetter
than Sudan, supports markedly higher popu-
lation densities, No valid comparisons can be
made with Ethiopia, because conditions on the
high plateau are totally different from any-
thing to be found in Sudan, except perhaps in
Jebel Marra.

'}

The Distribution of the Population

In the absence of sufficiently detailed in-
formation, it would be misleading to try to
draw separate maps to indicate the distribu-
tion of the population at different times of the
year, though there are many nomadic tribes
which migrate considerable distances between
their summer and winter grazing grounds. As
far as possible the human rural density map
has been drawn to represent the early part of
the wet season, when most of the nomads are
to be found widely dispersed within their
tribal areas. To supplement Fig, 3z, therefore,
Tig. 33 has been drawn to show animal owners
and herders as a percentage of the gainfully
employed population in each census area.
Figure 34, drawn to a similar plan, shows
farmers and farm labourers, again expressed as
percentages of the gainfully employed. The

parallel existence of such contrasted ways of
life occurs extensively in central Sudan, either
because tribes with distinct ways of life are
intermingled with one another or because
various members of the same tribe pass their
lives differently. Except beside the Nile,
nomadism extends {farther north than cultiva-
tion, because camels and goats can find nour-
ishment in areas far too dry to support cul-
tivated plants. Where Glossina morsitans oceurs
in the south-west, on the other hand, men can
live quite healthily but cattle and most other
domestic animals cannot (Figs. 35 to 38). A
special form of semi-nomadism is indicated in
the Nile swamps region, to show the relatively
short migrations in various directions that are
imposed by the extensive summer flooding.

Among the Arabs, Beja, and other tribes with
a strong tradition of animal rearing in prefer-
ence to cultivation, migration rather than
settlement may be regarded as the normal way
of life. The people live in tents, occasionally
made of hair but more often of matting woven
from palm leaves {Plate XVI). The actual
cause of movement may be the exhaustion of
grazing, the need to seek a less transient source
of water, the increase in number of noxious
insects, or the onset of unfavourable climatic
conditions. At some seasons the members of
nomadic tribes are brought together by the
rhythm of their movements, and then disputes
are settled, marriages arc arranged, and the
sensc of tribal unity is fortified; at others they
dispersg into small groups which move inde-
pendently, often advancing in a broad band
across the tribal territory.,

In central Sudan the movements of nomads
tend to be northwards in the summer and
southwards in the winter. No easy correlation,
however, is to be made with the movements ol
the sun, since the location of a suitable area of
dry scason grazing and water is the chief factor
determining movements, and there is no neces-
sary reason why this should lie in the southern
part of a tribal area. In fact, both in the Red
Sea hills and in the Upper Nile flocd-plain
short-range movements in many directions
oceur.

The conditions that must be fulfilled before
settled cultivators can occupy a given area of

! The Republic of the Sudan, First Population Census of Swudan, 1955~7956 Ninth Interim Report 1958.
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the country are by comparison rather rigid.
First there must be a supply of cultivators
possessing the necessary techniques to exploit
the land; secondly, the land itself must be
reasonably fertile, and must receive enough
water, either from rain or from some form of
irrigation, to grow crops in most (if not all)
years; thirdly, there must be a supply of drink-
ing water, however scanty, that will at least
last through the cultivating and harvesting
seasons; and fourthly there must be no special
risks to health or public security to make life
excessively uncertain.

Examples can readily be found of the opera-
tion of all these factors. To take the first, there
has been a population of Nubian peasants
beside the Nile hetween the Sixth Cataract and
the Egyptian frontier for several millennia.
These people have cultivated the river banks
and the lower alluvial terraces throughout this
time, and for lack of more land that they can use
they have often found themselves strictly con-
strained and reduced to a bare level of subsjs-
tence. Yet by the use of modern techniques a
start has recently been made towards bringing
the Kerma basin under cultivation; similarly
pumps have been established throughout the
Northern Province to irrigate the higher
alluvial terraces which previously were too far
from the Nile or too high to be irrigated by
primitive devices. In both these ways an jn-
crease of the cultivated area and the building
of new villages have been made possible.

In the western Bahr el Ghazal there are
adequate tains, good potential water supplies
and empty lands in plenty. Since the virtual
annihilation of the local tribes, however, the
area has stood unoccupied and remains as a
part of Sudan which may perhaps be colon-
ized when land grows scarce clsewhere. The
higher parts of the Imatong Mountains, above
2,000 m., are unpopulated, though they have
shown 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 are much too cold and wet.

The importance of water is obvious enough
In areas where rains or irrigation are wholly
lacking. Yet the actual isohyet or other line

where settlement of some kind becomes in-
secure cannot readily be determined, since
semi-speculative mechanized grain cultivation
is now being practised north-west of Gedaref
in land where peasant cultivators could not
live in confidence of reaping a crop every year.
Nomadism, moreover, obscures the limits of
possible cultivation, since in sandy country
nomads may be willing to chance sowing grain
where the mean annual rainfall is less than zoo
mm. {4 in.) and a crop succeeds one year in
five only; thus field patterns may be seen on
the Qoz within 100 km. of Omdurman.

Lack of permanent drinking water explains
the emptiness of many areas, such as the
southern Gezira or the plains between the
White Nile and the Nuba Mountains. The
excavation of artificial tanks or Aafayir (plural
of kafir) to hold water all the year round is en-
couraging new settlements in the former area,
where migrants from the west are glad to find
empty land and reliable water together, how-
ever harsh the environment or isolated the
community. Many of the Nuba, on the other
hand, prefer to continue to live by their hills,
even when they go down into the plains to
cultivate and reap their harvest.

The lack of public sccurity has been one of
the reasons why there are so few people
settled along the upper reaches of the Blue
Nile and ity tributaries and the Atbara river.
Even today game poachers and robbers occa-
sionally cross into Sudan, kill some clephants
or steal some grain, and then make their escape
over the Dborder inte Ethiopia. Of human
diseases sleeping sickness has had the greatest
efiect on the distribution of the population,
causing the inhabitants of parts of western
Equatoria to avoid the breeding sites of
Glossing  palpalis along the rivers. North-
western Bahr el Ghazal, which is visited by
nomads with their herds from Darfur and Kor-
dofan in winter, is deserted as soon as Glossina
morsitans appears at the beginning of the
rains.t

In contrast with these almost empty lands
there are patches of exceptionally high popu-
lation density that occur from a number of
causes. In rural areas these are to be explained
by the presence of fertile soils and the adop-

! D. J. Lewis, "The Tsetse I'ly Problem in the Anglo-Egyptian Sudan’, S. N, & R,, 30 {xg49).
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tion of sound agricuitural practices, by the
proximity of markets for agricultural produce,
by the reluctance of members of certain tribes
to abandon their homelands and settle where
they can find paid employment, and by a wide
range of other social and historical causes.

In the Northern Province, especially in the
Merowe-Dongola teach, the people are prim-
arily dependent on the food that can be grown
on the alluvial lands by the Nile. This, because
ol its high fertility, could probably sapport
200 persons to the square kilometre. In fact,
when the population rises above the figure that
can find food and employment on the land,
the men emigrate to Egypt, to the Three
Towns,! or elsewhere, and leave their wives and
children behind. Thus the figures for the popu-
lation of the province are swollen by a number
of inhabitants supported by remittances from
without, whose food supply is drawn from
another part of the country or even from out-
side Sudan. The dense population found around
certain of the Nuba Mountains is explained in
part by the reluctance of the inhabitants to
settle in the nearby plains, but also by the
fact that young men can find employment else-
where in Sudan, earning the price of a bride
by working as labourers and porters for a
number of years. In this instance it is not only
the standard of material prosperity of the
Nuba that is sustained by remittances from
without the area, but also the sense of well-
being involved in keeping up the size of herds
and the number of animals that change hands
when marriages are arranged.

The astonishingly high density of popula-
tion of the Aweil Dinka is explained by the
fact that for much of the year the Dinka cattle
are able to graze away from the villages on the
flood-plains of the local rivers. In the rains they
are driven to the limited areas near to the sum-
mer cultivations, and there their manure is used
to fertilize the soil, which is cultivated very in-
tensively and supports numerous villages.
The resultant demsity of population—almost
100 persons to the square kilometre in the
summer—seems very high for Sudan, though
it is nothing like equal to the densities of more

1i.e. Khartoum, Khartonm North and Omdurman.

than 500 to the square kilometre that are
common in parts of south-east Asia.

Near the Three Towns the wealthy local
market for fresh meat and provisions acts as a
stimulus to agriculture. Apart from vegetable
growing and the local fruit gardens, the pro-
duction of lucerne for sale to families who keep
a goat to give them milk is a profitable under-
taking. Nevertheless, the actual number en-
gaged in this business is not very large. Per-
haps more striking is the absence of any signi-
ficant increase in the density of population
around the towns of the west, or even near to
the capitals of the three southern provinces,
where irrigation could be practised. Such con-
siderations underline the map of Land Use in
Sudan (Fig. 39) which has recently been pro-
duced by Professor J. H. G. Lebon, with an
accompanying explanation.?

The areas of the highest density of popula-
tion in the country are of course the towns
(Fig. 32). The figure for the whole of the
Omdurman Municipal Area, for instance, is
over 3,000 persons to the square kilometre
(7,500 to the square mile); this area includes a
large peripheral belt that has not yet been
built up, as well as considerable open squares
and gardens within the town itself, so it can
be seen that in the most densely inhabited
quarters of the city the actual density must be
many times higher. It is, however, a striking
feature of the urban geography of Sudan that
many of the towns have the attributes and
appearance of overgrown villages: in conse-
quence, it may prove easier to appreciate the
quality and significance of the towns if atten-
tion is first paid to the nature of the villages of
Sudan, to their layout, and to the materials em-
ployed in their construction.

TYPES OF SETTLEMENT

The Rural Areas

Except in small areas in the extreme north
of the country, settlements are usually of a
concentrated type, houses being clustered to-
gether according to a rather irregular pattern.

: . H. G. Lebon, ‘Population Distribution and Land Use in Sudan’, in The Population of Sudan, Report on 6th
Annual Conference of the Philosophical Society of Sudan, Khartoum, 1958, pp. 71—4. Fdem, ‘Land Usc Mapping in Sudan',

Econ. Geogr., 35 (1959}
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Fic. 40 Abu Marciga village, Weslern lKordofan District. An
unplanned village of short-lived buildings constructed from
local materials in the enltivators’ Qoz. Trom & plane-table

practicable by day if the peo-
ple’s homes are built fairly close
together.

In the Northern Province,
where settlement 1s possible
along the Nile only, a linear
type of village is common, each
home and holding occupying a
strip of land at right angles to
the line of the river (I'ig. 41).
Where particularly small pockets
of alluvial Jand are found in the
cataract zones as few as two or
three homes may he found on
their own. In the dense wood-
land along the Nile-Congo water-
shed, on the other hand, the
Sudanic tribes, and in particular
the Azande, favour dispersed
scttlements wherein each house-
holder builds his huts in a
secluded part of his own land-
holding, and clearly prefers that
he, and his wife or wives, should
sec as little as possible of their
neighbours (Fig. 42). There are
also some linear settlements be-
longing tothe Toposatribe, which
are strung out along the water-
courses in the arid south-cast,

Tvpes of Housing
The materials used in house

survey by the author.

The term nucleated is sometimes used for this
type of settlement, hut is scarcely appropriate
where there is no central and more permanent
building, such as church, mosque, or manor-
house, around which the other houses may be
said to have gathered (Fig. 40). This concentra-
tion is to be explained in part by the generally
sparse distribution of water supplies, but more
especially by the need for security in thinly
populated country where until recently nomads
have ranged uncentrolled. The adoption of
clustered settlements in the irrigated parts of
the Gezira, where considerations of security
scarcely arise, reminds us how in a tropical
and virtually shadeless area, visiting between
neighbours and all forms of social hife are only

construction and the layout of

buildings that constitute a home
vary considerably throughout the country.
North of about latitude 12°, where the rainfall
is telatively light and is concentrated in a few
months of the year, houses are built of unfired
mud-brick. The walls are protected on the out-
side with a mixture of dung and clay, and may
have a thin ceoat of white-wash within; the
flat roofs are traditionally of matting supported
by logs eut from the dom palm and plastered
over like the walls to make a water-tight
finish (Plate XVTI). The floors are merely of
pressed earth, and since no foundations are
laid and the materials of the wails are so weak,
houses are invariably of one storey only. Social
conditions are involved here also, since no man
would want his neighbour's house to overlook
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natural vegetation are more haphazard. The
groups of huts are still built in traditional
fashion, with neighbours screened from one
another. From de Schlippe, Shifiing Culli-
vation in Africa, 1950, p. 115

part of his own compound. Windows are small
and unglazed, and in the relatively low tem-
peratures of the winter months the houses keep
agrceably cool; in the summer, on the other
hand, bedily comfort is only to be attained if
there is a steady movement of the air, and the
rooms are stiflingly hot. Houses of this kind
are very liable to suffer damage if heavy rain
occurs or when water stands around the foot
of the walls (Fig. 43).

In central and southern Sudan the population
can rarely find sufficient water during the idle
winter months to build their houses in mud-
brick; the heavy rainfall, moreover, would
make this inadvisable. The normal building

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 slightly in design 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 walls are sometimes
built of mud-brick or stone (Plate XVITI}.

The design of 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 least through-
out the northern and central provinces. Except
among some of the very poorest, the settled
Muslims regard the seclusion of women, and
their protection {rom the eyes of men other
than their near relatives, as of the greatest
importance. Almost more necessary, therefore,
than shelter from the elements is the possession
of a high enough wall around a man’s property
to protect its inmates from observation by
strangers. The building of such a wall repre-
sents no small proportion of the whole cost of
building a home, whose rooms are therefore
built at the sides and corners of the compound
to save expense. A veranda may be built on
to one of the rooms to provide additional shade,
and when the sun is not too high there is usually
some point where members of the family may
sit out of doors in reasonable comfort. The
outer wall tends to reduce the strength and
cooling effect of the wind, but on the other
hand, it serves to keep blowing sand and dust
from entering the rooms (Fig. 44).r The houses
of the Dongola and Wadi Halfa areas are
generally higher, larger, and more claborate
than those of Shendi reach or of the towns.
When men visttors are entertained in the pooter
urban homes, considerable hardship is often
imposed on the womenfolk, who have to keep
out of sight.

In central Sudan the walls to enclose the
compounds are usnally built of millet stalks,
and in the west, especially among the Ifur, less
attention is paid to their maintenance in good
condition than in the riverain areas. The
wormen are, in consequence, much less secluded,
but it would be a mistake to assume that they
are, therefore, very much happier, for it has

1P 1. Sandison, ‘Problems of Low-Cost Housing in the Sudan’, 5. N. & R_, 35 (1954). Saad ed Din Fawzi, ‘Soclal Aspects
of Urban Houzing in the Northern Sudan', 5. N. & R., 35 (1954)-
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YiGs. 43 and 44. A traditional honse of the Dongola area ard an urban house designed to be built clieaply

without offending Muslim susceptibilities. In rural arcas sanitation would probably be afforded by a cess

pit beneath the earth closet, whereas in Khartoum and many other towns a system of remaovable buckets

is commeonly employed. From a sketch provided by Salah ed Din Eff. Maizeri of Sudan Surveys Depart-

ment, and from S. ed Din TFawzi, The Khartowm Deims. some housing pyoblems, duplicated by Univer-
sity College of Khartoum, rgs53.

been observed in the Gezira that, as soon as
tenants in trrigation schemes rise above the
absolute poverty level, they hasten to build
themselves compound walls so as to allow their
women greater freedom of dress and action.!
In addition to the huts, the compounds enclose
flat-topped sun-shelters, huilt to serve as ver-
andas where people can enjoy the wind while
sitting in the shade, and grain stores which
resemble huts raised off the ground on stilts
for protection from termites,

In the southern provinces the houses and
homes vary, the Nilotes and Nilo-Hamites
attaching little importance to privacy or the
seclusion of women; their villages consist,
therefore, of little more than collections of huts
and cattle byres (Plate XIX). The Nuer build
these on the ground, and they look fairly simi-
lag to those of central Sudan. Certain of the
western Dinka, on the other hand, build their

huts on wooden platforms raised several feet
from the ground, the custom having presum-
ably originated as a protection against flooding ;
yet it is observable today that therc is no com-
plete correlation between the distribution of
this practice and the actual flooding of the
villages that takes place from time to time.2
The Azande achieve seclusion by building
their homes quite apart from one another in
the dense bush (Plate XXXIX). Their grain
stores are particularly conspicuous, the space
beneath them being high and large enough to
serve as a sun-shelter for sitting and receiving
guests, Certain tribes, especially the Moru, are
noted for the excellence of their thatching.
None of these types of traditional rural
housing may be said to be built to last for long.
The mud-brick houses of the north have the
best chance of survival, especially where they
ate situated on a stable foundation like the

LG M. Calwicle, Dict in the Irrigated Gezira, Khartoum, 1g51.
#J. BL. Stubbs and C. G. T. Morison, ‘The Western Dinkas, their Land and Agriculture,’ 5. N. & R., 21 (1938).
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Nubian sandstone. Where, however, they are
built on the cracking clay of the Gezira, they
are quickly destroyed by the alternate opening
and closing of the cracks in the soil: in con-
sequence, every long-established village may be
detected by the pile of earth that accumulates
wherever houses have been. There arc many
such sites, no longer inhabited, beside the Blue
and White Niles, which offer tempting pros-
pects to archaeologists. Apart {rom the risk of
fire damage, the wooden huts of the savannah
country are liable to attack by termites, and
they soon disintegrate to leave no trace behind
except an occasional ring of stones that had
been set around the foot of the walls.

Urbanization

To the foreigner’s eyes, accustomed to towns
and cities with substantial huildings, well-laid-
out street and pavements, and such modemn
amenities as electric lighting and good drain-
age, most of the towns of Sudan present a de-
pressing appearance (Plates XX and XXXTV).
It would be easy, therefore, to under-rate
their importance, but in fact, though they
are inhabited by little more than 8% of the
population of Sudan, they constitute the
centres of almost all political, economic, and
administrative action in the conntry, An excel-
lent guide to the general state of development
of the several provinces or regions of Sudan is
to be obtained from a study of their urban
populations. In this chapter the size, location,
and function of the towns of Sudan will be con-
sidered in relation to the provinces where they
are situated. Such a treatment differs very
little from a regional approach, except that the
figures for the Three Towns appear by them-
selves in Khartoum Province, instead of being
incorporated with those of the Gezira and
Central Clay Plains.

The prime function of the town in Sudan
seems undoubtedly to be administrative rather
than commercial, for legitimate trade can
flourish only when political conditions are
reasonably stable, and the townsman, even
more than the peasant, is the natural enemy
of the marauding nomad. This is well illustrated
in the southern provinces, each of which has
one major town, with between eight and ten
thousand inhabitants, and none other of com-

parable size. In the Upper Nile, Malakal is the
only town recorded as such, and its population
is a bare 1-1%, of the province which it serves,
far below the national average. The town is
centrally situated for communications within
the province, but the site that it occupies on
a low ridge on the east bank of the Nile 1s only
just large enough to contain the town and its
aerodrome, In dry weather Jorries can run
from Malakal through Renk to Kosti and
Khartoum, and with ferries they can reach all
the district headquarters. During the rains con-
tact can be mamtained by the use of the Nile
and Scbat for navigation.

In both Bahr el Ghazal and Equatoria,
where the urban fractions of the population
are 1-7%, and 1-69%, respectively, there are a
few small towns in addition to the province
capitals. Of these the smallest, Katiri, has
less than #oo persons. This is not to be
taken to mean that all settlements in Sudan
with as few as 700 persons are classified as
towns; in fact, the classification which we
have to follow was arbitrarily imposed by the
census organization at an early stage in plan-
ning the national census, and means that in
urban as opposed to rural areas a complete,
instead of a sampling, enumeration was carried
out. Juba and Wau are both sited centrally
within the provinces that they control, at
points where river navigation attains perman-
ent dry ground at the edge of the Ironstone
Plateau. River steamers can usually reach
Juba, but Wau has to be served by an outer
port at Meshra‘ except from July to October
when the BBahr el Ghazal rises.

Very few positions of commercial or admini-
strative importance in these sonthern towns
are occupied by persons drawn from southern
tribes. Despite the disappearance of European
control and influence (except in the Christian
churches}, something of a colonial type of social
structure has had to remain, with northern
Sudanese instead of British now taking the
responsibility for directing and executing
policy.

In the two western provinces the urban pro-
portion of the population is slightly less than
the national average, being 4%, in Darfur and
6-5%, in Lordofan. In neither of these provinces
is there any industrial development, but trade
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is much maore highly developed in western
Sudan than in the south, and El Obeid per-
forms an important function as entrepét for
most of the trade of both provinces. Both El
Obeid and E1 Fasher lie in situations with good
water supplies, near to the northern limit of
permanent settlement and cultivation on the
Qoz sands, at a latitude where camels constitu-
ted the best means of transport until the com-
ing of the railway and the motor age. Their
military significance isillustrated by their plans,
as laid out by the British, with wide open areas
between the administrative and commercial
sections.

In the Northern Province the urban popula-
tion is 10:5%, of the whole. This figure is much
swollen by the presence of Atbara, the admini-
strative centre and main workshops of Sudan
Railways, and of Wadi Halfa, a frontier
town with railway and steamer workshops and
an aerodrome to maintain. Elsewhere in the
province the population is necessarily clustered
along the Nile, but apart from the old trade
routes, such as from Berber to Suakin (Plate
XXXV, there has been little local commercial
or industrial activity to concentrate it in
urban centres.

In Kassala Province the rural areas of the
north are as arid and untamed as any other
part of the country. The urban population
reaches its high proportion, 15-8%,, partly
because it includes Port Sudan, Sudan’s outlet
to the sea, with one-third of the urban total,
and partly because in the two cotton-growing
deltas of the Gash and Baralka rivers there are
considerable towns. Before Port Sudan was
built, starting in 1gos, the small natural har-
bour at Suakm was the main outlet of Sudan’s
trade with the Red Sea lands or other parts of
the world. The new town at Port Sudan has a
larger harbour, and is conveniently close to the
route over the Red Sea hills that passes through
Sinkat, less than 1,000 m. above sea-level.
Tokar lies near the lower part of the Baraka
delta, and has considerable difficulty in obtain-
ing a steady water supply, since wells often
become saline. Kassala, on the other hand, is
important as the stronghold of the Khatmiya
religious sect, as a garrison town on the edge of
the Sudan plains, and as the site of a nwnber
of large irrigated gardens, whose cultivators

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

In the Blue Nile Province the urban propor-
tion of 6-99, is surprisingly low, 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 of the
census authorities, who appear to have been
so much impressed by the administrative func-
tion of towns in other parts of the country that
they were unwilling to classify as towns even
such centres as Manaqil or Maiurno, because
they were not sub-district headquarters. Yet
Manaqil has 3,100 inhabitants of mixed Sudan-
ese tribes, and Maiurno has 14,000, almost all
being westerners. In defence of the census
officials, however, it may be said that Manaqil
is small, albeit unmistakably urban in charac-
ter, while Maiurno and other settlements like
it that lie i the irrigated Gezira have very
much the appearance of over-grown villages,
having no large public buildings, often no post
office or government elementary school, and
sometimes no railway station, even when lying
beside a railway line.

With a very few exceptions, all the towns in
the Blue Nile Province lic on one or other
Nile. The reasen is the need for a permanent
water supply, since in clay country it is very
difficult to provide enough water for a large
community cither from wells or from surface
storage. The effect of the railway is less easy to
assess, since Singa and Er Roseires were already
nearly their present size before the line reached
them, while Ed Dueim is still not served by a
line. On the other hand, Kosti has certainly
grown to be the second town of the province on
the strength of its role as entrepdt for all the
trade of the south, because of the steamer dock-
vard there.

Kbartoum is the smallest of the provinces,
administered as a federal enclave, 1solated from
possible rivalries between various parts of the
country. The population of the Three Towns
amounts to about a quarter of a million, which
is approximately equal to that of the rural
areas included within the province. The oldest
of the towns is Khartoum, whose good defen-
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 hare
two score houses, but by 1834 the population
was reported to be 15,000, Today, as the seat of
Government and the University and of most of
the foreign commercial communities, in addi-
tion to several large Sudanese business under-
takings, Khartoum is firmly established as the
centre of power in the country. During the
period of British rule Omdurman was larger
and traditionally more Sudanese than Khar-
toum. With power now in Sudanese hands
Khartoum seems the more likely to grow
rapidly, since among other factors its new Light
Industrial Arca is served hy railway sidings,
which are not available in Omdurman,! There
is discussion going on at present about the
possibility of moving the Khartoum Airport,
which is very close to the centre of the town.
If this were done it would release a large area
for the expansion of the town to the south and
east {Fig. 8o).

The spread of Khartoum, as of the other
cities of Sudan which have been growing
during the past fifty vears, is [ortunately not
likely to occur in a haphazard or disorderly
manner, since town planning regulations have
been in force since 1g46. These make provision
for the allocation of land for activities of differ-
ent kinds in prescribed areas, and ensure that
plots are available for houses of different classes
in suitably laid-out street patterns. Various
factors, such as the relatively slow growth of
Sudan’s towns in recent years (when they are
compared with those of North Africa or the
Rhodesias), and the preference of many men
to leave their wives at home in their native
villages, have preserved Sudan from the mush-
room growth of slums or ‘bidonvilles’ round
the cities. At the same time there is reason
fo believe that many single men who come
to work in the cities from the poor parts
of the country, in fact occupy extremely over-
crowded and nnsatisfactory accommodation.

The problem of the towns of Sudan is one
which is common thronghout 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 from
time to time. In the urban areas, on the other
hand, land is restricted, yet even the poor
must 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 inunicipalities are
in general so short of funds that they cannot
afford to provide drainage or street lighting or
similar services for the more prosperous parts
of the towns, to say nothing of subsidizing the
poorer quarters. Nor is it easy to justify sub-
ventions for this purpose from the central
government. When education, public health,
and other social services are already much
hetter provided in the urban than in the rural
areas, it 1s hard to convince public opinion
that yet more must be done by the State to
improve the amenities of the towns. As it is,
these constitute a standing temptation to the
countryman to abandon his fields and seek
employment among the bright lights of the
cities. If extreme poverty in the towns is to he
alleviated from public funds, the last check to
an urban drift unrelated to the prospects of
employment will be remowved.

FUTURE POPULATION TRENDS

In the preceding discussion of the distribu-
tion of Sudan’s population, it has been re
marked that at the present time the oulstand-
ing areas of high density are to be found beside
the Nile in northern Sudan, in the irrigated
Gezira, in certain parts of the Nuba Mountains,
and in the Aweil District of Bahr el Ghazal
Province. This has presumably not always
been the case, at least where the Gezira is con-
cerned, but there is certainly no way of finding
out precisely what movements of population
have taken place, either during this century or
earlier, because of the lack of census material.
For the future, on the other hand, it will be
of both academic and practical interest to dis-
cover whether the current distribution pattern
is likely te be maintained for the next genera-
tion or s0.

On this point the preliminary census results

tC. E. J. Walkley, “The Story of Khartoum’, §.N. & K., 18 (1933), and 19 (1936). G. Hamdan, “The Growth and func-
tional structure of Khartoum,” Geegraphical Review, 50 (1960).
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throw valuable light, as K. J. Krotki hasshown!.
In the year preceding the census, the country
as a whole had a crude birth-rate of 52 per
thousand, which is exceptionally high by world
standards. This was not evenly distributed,
for it was essentially the negroid tribes of the
southern provinces and of the Nuba Mountains
that had the highest figures, while the northern
provinces and the rest of Kordofan were less
fertile, though still high by world standards.

TagrLe 1

Crude Birth-rates by Provinces and certain

Districts
Province Babies born per
1,000 population
Bahr ¢l Ghazal 0 - . 85
Upper Nile . : . . 6o
Equateria . s 5 - 54
Predominantly | Kordofan . ] 50
Negroid ) Narthern Jebels
Nuba West 7I
Mountains | Kadugli 79
! Central Nuba, 58
13 Rest of Kordofan 44
Blue Nile ] 8 - . 46
Arab, Beja ) Norvthern Drovince . . 43
and mixed | Kassala : . - - 43
Darfur . 5 o 5 .42
| Khartoum . . .41

Sudan. . . 52

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

TarLE II

Crude Death-rates by Provinces

Province Deaths per
1,000 population
Upper Nile Province . : . . 33
Equatoria . . . 5 . =28
Bahr el Ghazal . . : . . Ay
Kassala . : ! ] . . 18
Kordofan . . C . . 16
Blue Nile . . L : . . TI5
Khartonm . . o o . I5
Darfur . . ; o . I3
Northern Province . 3 . . aE
suEn ; L Ig

Male SUD:&N Female

-ﬁ“—fd :
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300 20l ol 0 0% 207 30|
F1c. 45. Age-sex pyramids of the population of
Sudan, by provinces. The solid bars for cach
province may be contrasted with the shaded
bars representing the national percentages.
A = under 1 year; B = over 1 year to under
5, C=over 5 to under puberty; D = over

puberty.

These figures point to an annual rate of
natural increase of 33 per thousand, which
would lead to a doubling of 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
108.

t K. J. Krotki, ‘z1 Facts about the Sudanese,’ First Population Census of Sudan 1955-1956, Khartoum, 19538.
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TasLe IIT

Present and prospective populations by
Provinces, in Thousands

Province 1956 o, 1086 E
Bahr el Ghazal 99T 97 5,228 185
Equatoria go4 8-8 1,640 60
Upper Nile 88g 877 2,640 93
Southern Sudan 2,784 9,817
Blue Nile 2,070 202 3,173 183
Kordofan 1,762 17°2 4,044 17°5
Darfur 1,320 12°G 3,135 11T
Kassala g4I g2 1,975 0g
Northern 873 85 2,182 797
Khartoum 505 49 1,001 3'5
Northern Sudan 7,480 18,500
SUDAN 10,263 28,317

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

meoreover, that the expected increase will be
very much more rapid if medical facilities and
the education of mothers in the rules of hygiene
can be extended to the poorer parts of the
country. In particular, this might accelerate
the growth of the southern and negroid ele-
ments more rapidly than that of the Arab or
Beja tribes, since nomads are in general less
amenable to outside influences than are settled
peoples like the Azande, among whom child
mortality 1s notoriously high.! The possibility
of a population explesion in the south, par-
ticularly in Bahr el Ghazal province, is clearly
indicated in Figure 45, which shows age-sex
pvramids for the provinces and for Sudan,
according to the rather limited age groups
employed in the recent census. The rate of
growth of the population of Khartoum pro-
vince is likely to reflect the general economic
state of the country, as this affects the expan-
sion of the capital rather than the prospective
fextility of its present inhabitants or their age-
structure,

tIL B. McD. Farrell, ‘Dearth of Children among 1he Azaude', S.N. & R., 35 (1954).
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Chapter VIII
THE WATERS OF THE NILE AND THEIR CONTROL

No apology is needed for the devotion of a
whole chapter to a detailed description of the
hydrology of the Nile. Such physical unity as
Sudan possesses it derives principally from the
fact that almost all of it lies within the Nile
Basin, while economically it seems beyond
question that the best prospect of increasing
the country’s wealth lies in the further ex-
ploitation of the Nile waters (Fig. 46).

THE SIGNIFICANCE OF THE
NILE TO SUDAN

Whereas in Egypt the importance of the
Nile, in creating a large and populous state
out of what would else be mere desert, is im-
mediately appreciated, the influence of the
Blue and White Niles in Sudan is more varied.
In the northernmost part of the country the
Main Nile plays the same role as in Egypt: the
population is entirely clustered along its hanks.
The chief physiographic difference from Egypt
itself is that the drrigable areas of fertile soil
are very limited in extent, so that the number
of people that can be supported is relatively
small. In central Sudan between latitudes 10°
and 17° N., where the summer rains are suffi-
cient to support animal rearing and cultivation,
the Nile does not provide the only basis of life.
Nevertheless, both Blue and White Niles play
significant parts in the economies of the arca,
in that they are drawn on immediately for men
and animals to drinls; they penetrate permeable
beds and supply underground water which is
tapped by wells and bores; and they are used
for irrigation to supplement the rains or to
grow crops during the dry season. In the

swamps of southern Sudan the White Nile
alternately repels the inhabitants when it
overflows its banks in summer and attracts
them when the land dries up in winter, and only
in the short, steep stretch hetween Juba and
Nimule are the distribution and activities of
the local population unrelated to the course of
the river,

Hydrological Records and the Discovery of the
Nile's Sources

In the circumstances it is scarcely surprising
that there is a great mass of information on
Nile hydrology; in fact, the subject is one that
can be approached with more assurance than
almost any other aspect of the geography of
the country, since the Nile has been for so
many centuries the object of intense practical
interest that the hydrological records surpass
those of any other major river, both in their
length and, in recent years, their degree of
detail,

The ecarliest Nile gauge readings that we
possess date from A.D. 641, from the nilometer
at Roda Island near Cairo, and {rom a.n. 840
there is a line of records continuing with only
a few interruptions until the present day.
These records are supplemented today by a
total of more than 130 gauges throughout the
Nile Valley. Taken with the work that has been
done in correlating rising and falling levels
with the actual flows at key stations, these
enable a very full picture of the flood to be
presented at any time, incidentally making it
possible to operate the dams at Jebel Auliya,
Sennar, and Aswan to the best advantage.l

Yet while the Nile in Egypt has been known

! The main source of information used in this chapter lias been the great publication of the Egyptian Physical Depart-
ment, The Nile Basin, by Dr. H. E. Hurst with varions coliaborators, Of the eight volumes that have appeared, the follow-

ing are of particular value:

Volume I, Hurst and . Phillips, ‘Gencral Descriplion of the Basin, Meteorclogy, Topography of the W. Nile Basin’,

19

31.
Volume V. Hurst and Phillips, “The hydrology of the Lake Plateau and Bahr el Jebel,” 1938.

Volume VII. Hurst, R. P. Black, and Y. M. Simaika, ‘The Fulure Couservalion of the Nile’, 1g46.

Volume VIII. Hurst, 'The Hydrology of the Scbat and White Nile and the Topography of the Bluc Nile and Atbara’,
1950,
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and studied almost throughout the whole
period of recorded history, the origin of its
annual flood and the precise location of its
source or sources have been disentangled from
myth and superstition 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 with increas-
ing accuracy in recent years as various foreign
explorers have visited Lake Tana or travelled
along the river valley. Lake Victoria and Lake
Albert, on the other hand, were first seen and
described by Speke, Grant, and Baker in the
second half of the nineteenth century, though
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THE WATERS OF THE NILE AND THEIR CONTROL I11

indeed rumours of their existence were current
as early as Ptolemy’s time.r Bruce visited the
source of the Little Abai, the longest tributary
of the Blue Nile, in 1770, but even today no
man is known to have followed the Blue Nile
through all its steep gorges as it descends from
the Ethiopian plateaw. The White Nile, on the
other hand, is regularly used for the transport of
goods and passengers, and has been navigated
by many types of craft—except for certain
rapids and falls—from Lake Victoria and so to
the Mediterranean.

The Names of the Nile
Because in its course the Nile is made up of
nriny distinet strétches, flowing throogh lands

pecupeed by trlles of many races, tongnes, and
JhL!i."'I'I:'li.||il.':\-. the Tiver is known ||'|I TIIATLY dif-
lerent names m the varioos parts of its length,

Its Source farthest from the Mediterranean is
at the head of the Luvironza river, itself a
tributary of the Kagera river which drains the
Mtumbiro Highlands to the south-west of Lake
Victoria. Below the lake the river is known as
the Victoria Nile as it flows over the Ripon
Falls (now drowned) and the Owen Falls {where
the Owen Ialls Dam now stands), passes
through Lake Kioga, descends through the
narrow Murchison Falls and flows into Lake
Albert. Below Lake Albert the Arabic name of
Bahr el Jebel (Mountain River) is commonly
used. This distinguishes it from the Bahr el
Arab (the Arabs’ River), the Bahr el Ghazal
(the Gazelle River), and the Bahr ez Zeraf (the
Giraffe River), these being the three other
principal watercourses which meet at the
northern end of the Upper Nile swamps, These
Arabic terms are in general use in atlases and
technical works today, and will be employed
henceforward.

The term White Nile is most properly used
for the stretch of river between Lake No and
Khartoumn, and refers to the pale colour of its
waters, which are mixed with a proportion of
decaying vegetable matter. They contrast
strikingly with the waters of the Blue Nile,
brown and turgid with silt in the early part of
the flood and at other times clear and dark
blue-grey from the clay and silt of the river
bottom. The Blue Nile is known to the Ethio-

pians as the Abai, but it is not proposed to use
that term in these pages, sinee it is not widely
knowr. Below Khartoum the river is usually
called the Main Nile when there 15 any possi-
bility ol confusing il with one of its tribotaries
In Egypt the term ‘Nile” suffices until in the
delta the river divides into the Rosetta and
Damietta branches.

THE REGIME OF THE NILE

The régime of the Main Nile, as it leaves
Sudan, is distinguished by a small steady flow
all the year, coming from the White Nile, and a
brief 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 ont-
flow of TLake Tana, while the latter dries up
completely for half the year. The régime of the
White Nile is more complicated, being made
up of the summer flood of the Sobat, combin-
ing with the steady discharge of Lake No. That
discharge in turn is the result of the flow of the
Bahr el jebel at Mongalla, the drainage of the
Nile-Congo divide, and the very great losses
incurred jn the Nile swamps. 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 proposals that have from time to time
been put forward to conserve and control the
waters of the Nile Basin,

Hydrology—the East African Plateau

The study of the Nile begins logically,
therefore, with the farthest origin of the Vic-
toria Nile on the East African plateau,

The most impertant hydrological feature of
this plateau is Lake Viectoria, which lies in a
down-warped depression between the eastern
and western Rift Valleys, thus receiving drain-
age on all sides except the north-west. The
mean annual rainfall of the plateau varies

*H. H. Johnston, The Ntle Quest, 1g03. J. N. L. Baker, A History of Geographical Discovery and Exploration, 1931,

R.5—3




I12 THE RETUBLIC OF THE SUDAN

300+~

200|

Militons of Cubic Metres per day

' . i 1
| i FI"IO([Wi\NlhIte_LNlle ! | _!_-
JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC

IG. 47 Discharges of the Nile and its main tributaries, 1512 to 1936
Trom H. K. Hurst, 4 shovt account of the Nile Basin, 1944, Fig. 12.

accarding to altitude and aspect, and over the
cstimated 340,000 sq. km. of land and water
surface within the Nile Basin probably totals
some 400 thousand millions of cubic metres
of water. Of this sum it has been suggested
that as much as 85%, is lost by evaporation and
transpiration from the trees and grasses of the
hills and the papyrus swamps of the valleys
around the lake, while observations have sug-
gested that over the lake itself the totals of
precipitation and evaporation are approxi-
mately equal.

The outflow of the lake, thercfore, should
equal the inflow from its various tributaries,
corrected for variations in the lake’s level.
These variations reflect the balance between
precipitation, evaporation, and outflow that
has prevailed in the past twelve to eighteen
months, but show no periodicity that can be
related to the seasons. It was once thought that
a strong correlation could be observed between
lake levels and the incidence of sunspots, but
Turther observations have shown that this was
probably coincidental.l

After leaving Lake Victoria the Nile used
formerly to flow over the Ripon and Owen

falls before entering Lake Kioga at Namasagali.
Today both the Owen and Ripon Falls have
been submerged by a dam which at present is
being used to supply hydro-electric power to
Uganda and Kenya, and which may later be
made part of a comprehensive system of Nile
control, turning Lalke Victoria into a reservoir,
The precise effect of Lake Kioga on the régime
of the Nile has not been determined, but in
general this northern part of Uganda enjoys a
rainfall with a double maximum that brings
distinctly more rain in the northern summer
than in the other half of the year. At the same
time the north wind that blows in December
and January causes a high rate of evaporation,
Lalke Kioga has few tributaries, other than the
Victoria Nile, but presents a Jarge area of water
and swamp vegetation from which losses may
oceur. In consequence, while the outflow from
Lake Kioga, measured at the Murchison Falls,
is in September approximately the same as the
inflow at Namasagali, for the whole year there
is a loss of about 10%,.

Lake Albert receives via the Semliki river
the drainage of the northern Mfumbiro Moun-
tains and the Ruwenzori range, and there are

1 C. . P. Brooks, ‘Variations in the Levels of Central African Lakes’, Geaphysical Papers No. 20, Meteorological Office,
London, 1g23. Hurst and Fhillips, 1 #z Nile Basin, Vol. V, 1938, PP- 41-3.
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F1G. 48. Discharges of the Bahr el Jebel at Mongalla and of the
White Nile at Malakal. Source as for Pigure 47.

also numerous short torrents that flow down
into the lake from the sides of the Rift Valley
in which it lies. The altitude of the lake, how-
ever, is only 620 m. above sea-level, and the
rainfail upen it, to judge from the gauge at
Butiaba, is a bare 800 mm. (32 in.) per annum,
compared with a presumed evaporation of
1,200 mm, (48 in.}. Thus much of the drainage
of its catchment area is lost, and the Nile, as
measured at Pagwach after leaving the lalke,
shows only a slight increase over the volume
that flowed in. Below Lake Albert the Nile
flows placidly to Nimule, flanked by papyrus
swamps and lagoons from which there is a
steady loss, espccially in the dry season, through
transpiration and evaporation. At Nimule the
tiver takes a sharp turn to the left and quickly
drops a total of 150 m. in a distance of 160 k.
In this latter stretch of many rapids the river
is much narrower and the surface area exposed
to evaporation is much reduced. Between
Pagwach and Mongalla several torrents enter
the Nile, principally from its right bank. These
Warrents may produce as miuch d& 3o-50-millions
of cubic metres: per day at the hoght of e
rminy season, but in December and January
they fall away to nothing; and in COnEng e G
the régime of the Bahr el Jebel at Mongalla
reveals o marked  summer maximum (Fig.
48),

The Nile Swamps— Juba to Shambe

Near Juba, upstream of Mongalla, & change
n the river's characler beglns. No lomeer
finnked by vising pround which confines s
bied to.a relatively narrow course, it énters an
allnyial plain where numerons Sankinge SIS
and channels are separated from the river by

# low Tidge or bank. At low water the main
channel suffices to carry the river discharge,

but as it rises it overfows its banks, and ex-
tensive losses from evaporation occur, made
the more serious by the fact that when the
river level falls the spill water is unable to
return to the river bed and so is almost all lost.
The season of high water is the summer, when
a rainfall of 800 mm. (32 in.) or more is ex-
perienced throughout southern Sudan, and it
might be expected that some of this total would
come to swell the Balr el Jebel, or at least to
reduce cvaporation losses. In fact, apart from
the torrents mentioned above, this does not
occur, for the following reasons.

On the cast bank of the Bahr el Jebel there
are several torrents which flow northwards
from the high mountain masses on the southern
border of Sudan. On entering the clay plain
these continue to flow for 100 to 150 km., their
beds widening out into scarcely perceptible
depressions. Eventually their flow is reduced
to a sheet of water which steadily crosses the
plain, until it is lost by evaporation and perco-
lation. Similarly the rain which falls on the
plain itself merely collects in depressions and
watercourses, but does not drain to the Bahr
el Jebel because the river level is at that time
too high. The combined effect of river and rain-
fall is thus to create a vast area of standing
water during the summer, interspersed with a
few more elevated patches where the flood
does mot reach. This flooding, which occurs
every year, results in great losses of water, but
it also has the effect of Serving as an escape,
and thus of preventing excessive quantities of
water from passing down the White Nile at a
time when the Blue Nile is also in flood. Since
one of the aims of any comprehensive system
of Nile control must be to eliminate the risk of
flooding in the more densely inhabited areas
downstream, the beneficial as well as the harm-
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ful effects of the overflow should not be for-
gotten.

Downstream of Mongalla (Fig. 4q) the Bahr
el Jebel is flanked by swamps whose width
attains about 14 km. at Jonglei. Beyond these
swamps there is a relatively high banle which
is not topped except by the wvery highest
floods. The river channel can carry a discharge
of some 800 cumeces {cubic metres per second),
but above this figure the river acts, as New-
house states, as ‘a mnatural seclf-regulating
escape’,! for as the level of the water rises the
excess overflows into the flanking swamps and
has hardly any effect upon the discharge at
Bor; thus in 1917, when the Mongalla discharge
reached 2,700 cumecs, Bor did not exceed goo.
At first the river in this reach flows in a single
channel, but north of Terakeka it splits into
two distinct courses known as the east and
west channels; just south of latitude 6° N,
these unite. North of this point there is a
channel parallel to the Bahr el Jebel in which
flows the Aliab river, which receives a little
water from the Ironstone Plateau but prinei-
pally acts as an overflow for the Balir el Jebel.
The loss of water between Mongalla and Jon-
glei amounts to about 129%, at the period of
minimum flow, being the normal transmission
loss to be expected at that latitude and time
of year. At the time of the flood, on the other
hand, the loss is frequently more than 50%,.

North of Jonglei, whose importance in pro-
posals for the training of the Nile lies in the
fact that it is one of the few points where hard,
dry ground approaches the east bank of the
Balir el Jebel, the enclosing ridges fade away.
The river channel varies in size, being in places
able to carry 6oo cumecs, and in others only
170; in consequence, losses of water take place
at all seasons, either flowing over the banks or
else penctrating the walls of papyrus that con-
tain the stream.* The swamps of this reach are
especially extensive, and it was here that large
masses of flood or floating papyrus and other
vegetation accuraulated to block navigation
during the Mahdiya. Numerous channels take
off water into the swamp from the east bank
of the river, being known as the Atem and
Upper Zeraf systems. The eastern edge of

1 F. Newhouse, Training of the Upper Nile, 1939, D. 46.
* See I’ 1. Howell (Ed.}, ‘The Equatorial Nile Froject and its Effectsin the Sudan’, Geog. Journ., 119 (1953}, Fig. 3, p. a8.

OF THE SUDAN

the swamps is cuite casily distinguishable
from the air during the dry season, but during
the wet weather, when local rainfall is combin-
ing with overflowing water from the Nile,
flooding may extend for miles. Sinece the general
slope of the ground is away from the river
banks, the flow continues until finally the head
of pressure is not sufficient to {orce the water
against the dense grass of the plain; at this
time, moreover, transpiration and evaporation
are extremely active, and so a balance is
achieved. When the river level falls, very little
water drains back to it because of the height
of the banks, and so both the overflow and the
local rainfall are lost.

On the west bank conditions are essentially
similar in that serious losses occur from the
Bahr el Jebel in the flood season which are
not compensated later. The area of lakes and
swamps, however, is very much more extensive
because between the Bahr el Jebel and the
ironstone plateau lies the ‘bog’, as it has been
called, which receives also the drainage from
the Sudan side of the Nile-Congo watershed.
The Tronstone Plateau of western Equatoria
and Bahr el Ghazal Province (with an area of
more than 300,000 square kms.) is drained by
such rivers as the Yei, Tonj, and fur, which are
estimated to collect a total run-off of 8 milliards
of water per annum, this being almost entirely
concentrated in the swmmer months, with
maxima occurring in September and October,
Of all these rivers only one, the Jur, has a
definite channel that can be traced through
the swamps, and it is this lower reach, known
as the Bahr el Ghazal, that las given its name
to the province which it drains.

The Bahr el Ghazal

The Bahr el Ghazal channel has been ganged
where it enters Lake No, and it has been found
that on an average only o-6 milliard of water
is contributed to the White Nile during the
whole of the year, while the remainder, approxi-
mately 92%,, is lost. Even if the Bahr ¢l Ghazal
channel were fed by the Jur river alone, there
would still be a loss of 86%, of the water, since
at Wau the annual total is very nearly 45
milliards. While the Joss may be in part
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ascribed to the lack of a channel or channels
large enough to carry the flood waters, in fact
the differences of relief in the area are so slight
that between Meshra® er Rek and Lake No the
gradient of the Bahr el Ghazal averages less
than one centimetre per kilometre, so that
overflowing of the tiver banks is inevitable.
Included in the Bahr el Ghazal system is the
Bahr el Arab, which dramns southern Kordofan
and Darfur. This stream and the other water-
courses to the east of it drain areas of lower
rainfall than the Ironstone Plateau, and their
gradients are so slight and the losses from evap-
oration from them arc so scvere that they con-
tribute less than half a milliard to the Bahr el
Ghazal, and wvirtually nothing to the White
Nile.

The Nile Swamps—Shambe to Lake No

North of Shambe the channels leading off
from the east bank of the Bahr el Jebel diverge
appreciably, and leave an area of permanently
dry ground between themselves and the Bahr
el Jebel. These eastern strearns coalesce to
form a single stream known as the Bahr ez
Zerai, and the intervening land is called Zeraf
Island. Pischarge into the Bahr ez Zeraf was
originally {from a peint just north of Shambe,
and took place at all seasons unless the river
level happened to be particularly low, in which
case the Zeraf discharge fell to nil. Between
latitudes %° 45" and %° 50" N. the Bahr ez
Zeraf approaches within some 4 km. of the
Bahr el Jebel. In 19710 and 1613 the Igyptian
Government, wishing to reduce losses from the
Bahr el Jebel (since the lower course of the
Zeraf iz much less encumbered with swamps
than the Jebel), and also to experiment with
types of dredger for use in the swamps, cut
two channels from the Jebel to the Zeraf at
this point. The effect has been to transfer to
the latter water that would otherwise have
flowed down the former, but unfortunately it
is not known whether the total effect has been
to increase the low-stage water supply for
Eoypt or not, since sufficient readings were
net taken before the experiment to enable valid
deductions to be drawn from them. The con-
clusion drawn by Hurst and Phillips is that the
cuts had little or no cffect in increasing the
total discharge of the Bahr ez Zeraf, while

they can only have reduced that of the 1B3ahr
el Jebel; on the other hand, they do seem to
have kept the Bahr ez Zeraf from falling to
quite such low levels as formerly in late March
and April, i.e. when the demand for irrigation
water is greatest,

Between Shambe and Lake No the Bahr el
Jebel flows in a channel which appears to be
able to carry about .26 million cubic metres per
day, i.e. g milliards per annum, without suffer-
ing exceptional losses. When the flow is greater
than this there is a discharge into the very
many channels on the west, where there is a
line of almost continunous swamps, the only
permanently dry ground being at Hillet Nuer.
These channels have been found to be a con-
tinuation of the Khior Doleih which flows into
the Bahr el Ghazal just above lake No, but
the weed growth appears too great for any
appreciable flow to take place. On the east
bank the only point to escape flooding is Buf-
falo Cape, and a line of levels taken across the
island from here shows that the banks of the
Bahr ez Zeraf are some 2z m. higher than those
of the Jebel, thus accounting for the former’s
lack of fringing swamps.

From Lake No the White Nile flows eastward
in a quite clearly marked channel limited both
to the north and south by rising ground. On
the right bank there are several tributaries of
which only the Zeraf makes any significant
contribution. On the left bhanlk, where the
swamps are somewhat Dbroader, there are
numerous channels, including the Khor Lolle,
which may perhaps get some of its water from
the clay lands to the north, but which certainly
helps to account for losses from the White
Nile in this reach.

Lake No to Sobat Mouth

By the time Lake No has been reached losses
from swamps, discharge channels, and over-
flowing have been so great that the régime of
the Bahr el Jebel is reduced to almost complete
uniformity throughout the wvear, both April
and September having discharges of approxi-
mately 40 millicn cubic metres per day. The
Balir ez Zeraf, with figures of 11 and 14 respec-
tively, does little to alter the general pattern.
This being the case, 1t might be expected that
the water-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 the effect of raising levels in the
Bahr el Jebel at least as far back as Buffalo
Cape, and on the Bahr ez Zeraf to Fangak.
Despite the higher humidity, thercfore, losses
in the flood season are slightly greater than at
other times of the year, as is reflected by the
discharges at Malakal below the junction of
the White Nile and Sobat.

The River Sobat

The River Sobat itself results from the con-
junction of two tributaries, the Baro and the
Pibor. The former drains an area of some
41,000 sq. km. on the western side of the
Ethiopian plateau, where the rainfall is thought
to attain as much as 2,000 km. (8o in.) per
annum, concentrated in a rainy season of five
to six months, The latter has one tributary,
the Gila from the Ethiopian mountains, but
principally collects the drainage of the wvast
clay plains {110,000 sq. km.), which stretch
southwards to the Kenya border. The Baro
resembles the Bahr el Jebel in that it brings
down to the plains frem a mountainous area
a quantity of water too great to be carried
away by its normal channel. 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. The chief Iosses
take place northwards to the Machar marshes
{which are also fed by several other streams
from Ethiopia), and the total effect is to reduce
the mean annual discharge of the Baro to
about g milliards, or about 25%, less than the
total at Gambela. The rainfall of the Pibor's
catchment area is much less than that of the
Baro—probably not more than 8co 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 some 3 milliards
only of water per annum. Because of the slow-
ness of run-off the maximum discharge comes
in November and December, when the Baro
has begun to subside, and this enhances the
Pibor’s value.,

Dowmstream of the Baro-Pibor junction the
Sobat flows north-westwards to meet the White
Nile. A few water-courses, noue 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 [rom the
river. That there is no great overflowing, how-
ever, 1s evident from the fact that losses from
Sobat head to mouth amount to some 449,
per annum only, for the excess of this figure
over the 3%, lost by the Blue Nile in a compar-
able distance may readily be explained by
the presence of the swamps in the loops of the
Sobat’s meanders. The mean annual discharge
of the Sobat amounts to about r3 milliards,
out of a total for the White Nile at Malakal of
274 milliards, which is to say that the Sobat
with its small catchment area yields very nearly
as much water in a year as the whole of the
Bahr el Jebel and Bahr el Ghazal drainage
systems. On the other hand, it should be recog-
nized that much of the Scbat water comes
when the Blue Nile is still in floed, so that the
more evenly distributed White Nile waters are
of very much more value for irrigation (Fig. 48).

The White Nile

Between the Sobat mouth and the Mogren
(the gauge on the White Nile at its junction
with the Blue Nile), the White Nile flows in a
broad bed with an extremely gentle slope. At
the southern end the river is 300400 m. wide,
being generally flanked by swamps as far
downstream as Kosti, while nearer Khartoum
the width of the river, before the building of
the Jebel Auliva Dam, was as much as 1 km.
Including bends the length of this stretch is
840 km., but the difference in level of the water
surface between the two ends is only 12} m.
when the Blue Nile is not in flood, or approxi-
mately 1} centimetres per kilometre. When the
Blue Nile flood is at its height, moreover, the
difierence may drop to 8 m. The only 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. Their total contribution is not known,
but they do have the effect that between Mala-
kal and Renk the reduction of the Nile flow
throughout the year is negligible, being less
than }9%,. The explanation seems to be that
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when the river level is high, during the later
summer, evaporation and flow into the fring-
ing marshes is compensated by the water-
courses and local rainfall, whereas when the
river falls flow-back from the swamps com-
pensates for the reduced transmission losses.

if we now consider the régime of the White
Nile independent of the effects of the Jebel
Auliva Dam, we shall see that levels 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 Blue
Nile. Since the mean variation in level of the
Blue Nile at Khartoum is some 5 m1., it can be
seen that when the flood is at its highest it
will affect White Nile levels for a long way up-
stream. In fact, at the top of the flood the
surface of the White Nile closely approaches a
horizontal line for the last 200 km., and river
levels ate affected as far back as Jebelein, 400
km, from the Mogren. The Jebel Auliya Dam,
which is filled between July and October,
impounds the water ponded back by the Blue
Nile, together with a portion of 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.

The Blue Nile and its Tribuiaries

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 which
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 from the summer rain-
fall of the Ethiopian plateau, very little being
contributed by the rains of Sudan itself.

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 up to a line of pools
strung out along their sandy beds, but in
summer they rise rapidly, and in September
the larger of the two, the Dinder, actually
produces almost 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-
cised into the clay plain, whose impermeability
is such that at most levels losses from percola-
tion are negligible. Only when their floods are
at their highest is there a tendency for losses
to occur from overflowing into flanking de-
pressions or Akors. Local rainfall usually oceurs
at the season when the flood is at its highest,
and so there has been liitle development of
streams draining into the two rivers; such
water may stand in pools for a time until it
dries up.

The summer flood of the Blue Nile is similar
in the rapidity of its rise and fall, but it differs
in that there 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 throughout the year, and is also
due to Lake Tana which acts as a regulator
and reservoir for the Blue Nile. Lake Tana has
an area of more than 3,000 sq. km., and lies
at an altitude of some 1,800 m. above sea-level.
It is fed by numerous tributaries, of which the
Little Abai is commaonly 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 7%, (3-8 milliards per
annum out of a total of 51-0), being least just
before the rains begin and greatest in the late
summer, when the lake’s level may rise by 14
m. Observations made in T921 gave a mean
discharge of 331-2 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 waterfall, Tis Isat, with a drop
of 50 m. [t receives numerous tributaries, es-
pecially from the left bank, the outer side of the
great curve that it makes as it passes through
Ethiopia. Virtually nothing is known of the
hydrology of these tributaries, which together
contribute 85%, of the Blue Nile's discharge,
but it seems reasonable o assume that while
normal losses occur from evaporation from
water surfaces there is no loss by overflowing
into swamps until the river reaches the clay
plain and starts to meander.
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Between 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 are depres-
sions which fill at the time of high flood, and
may remain full of water for many months
afterwards. None of these depressions, however,
takes any considerable proportion of the vast
flood running, and losses from overflowing are
severely limited by the fact that the flood-plain
of the river is confined on cither side by dis-
tinct banks rising scveral metres above the
level of the highest flood. These banks are
severely eroded by the action of the torrential
rains of summer, especially where they are
over-grazed by animals coming down to the
river to drink, but they are not dissected
by many streams because, as was noted in
discussing the Rahad and Dinder rivers,
there is virtually no run-off from the clay
plains.

The greatest discharge of the Blue Nile is
on an average about fifly times its lowest
figure: this is reflected not only in the level
of the river hut alse in the speed of the current
and in the quantity of silt carried in suspen-
sion.! When low the river flows sluggishly and
is quite clear, but in September it rushes down
bearing tree trunks, dead animals, and all
kinds of debris, and the silt content at Khar-
toum may reach more than 3,000 parts per
million. At the Mogren a clear distinction is to
be seen between its dark turbulent waters and
the pale green flow of the White Nile.

Along this stretch of the Blue Nile above
Khartoum an appreciable quantity of water is
extracted for the irrigation of the clay plain,
both by pumping and by gravity canal from
the Sennar Dam; lesser (and virtually neg-
ligible) quantities arc also removed by sagia
{water-wheel) 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 below, p. 121) more than by the
lack of land, water, or capital. The Sennar Dam
has remarkably little effect upon the régime of
the Blue Nile, for its capacity when filled is
equal to a single day’s flow of the river when at
high flood. Most of its contents are used to

irrigate the Gezira Scheme and are not sent
down the river at all.

The Main Nile

Between Khartoum and Aswan the Main
Nile has in most reaches a bed well able to
transport almost any amount of water that it
is likely to be required to carry. Only in two
reaches does overflowing occur to any con-
siderable extent, these being the Shendi reach
between Sabaloka and Atbara, and the Merowe-
Dongola reach from Karima to Kerma. In
each of these reaches there is a number of clay-
lined basins flanking the river, representing
former sections of the river bed which are now
gradually silting up when the Nile overflows
into thern. Hydrologically these basins are not
very significant, in that much of the water that
flows into them is returned to the river when its
level falls. In 1946, the year of an exceptionally
high Nile flood, the whole of the Shendi reach
served involuntarily as a flood escape for the
benefit of dwellers {farther downstream, the
railway, towns, villages, and fields all suffering
severe damage. The great Kerma basin op-
posite Dongola was similarly flooded to an un-
precedented extent, but the effects here were
beneficial to grazing rather than harmful to
buildings and cultivations.

In all this stretch of nearly z,000 km. the
only reliable tributary of the Nile is the Atbara,
whose régime is very similar to those of the
Rahad and Dinder rivers. The Atbara’s greatest
contribution is in August, when its flow attains
one-third of that of the Blue Nile at Khartoum,
but it soon dies away and in the whole year
supplies only one-quarter as much as the latter
(Fig. 40). There are also certain streams, usually
dry, which enter the Main Nile, such as the
Khor Abu Dém at Merowe. These carry oc-
casional spates, but coming as they do in the
rainy season when the flood is at its highest,
they are of no practical value: in fact, no
attempt is made to gauge their extent.

The losses experienced as the Main Nile
flows through this northern reach are occa-
sioned principally by evaporation from its
surface; there is, of course, percolation into
the alluvial silts, sands, and gravels by the
river, and into permeable beds of the Nubian

Piimaika, The Suspeirded Matter v the Nile, Physical Paper No, 40, Egyptian Government, Cairo, 1940.
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Series through which the river flows, but since
these are tapped by few wells it seems likely
that losses from this cause are negligible,
Taking into account the surface area of the
river and the time taken for the stream to
Jravel from the Mogren to the northern frontier,
calculations show that there is a mean trans-
mission loss of 2:0 parts per 100,000 per kilo-
metre, appreciably less than that on the White
Nile below Malakal (7-4) or on the Blue Nile
between Er Roseires and Khartoum (7.7). The
total abstracted by pumps and water-wheels
is a very small proportion of the whole, that
taken by pumps during the Timely Season
(January-July, when the need in Egypt is
greatest), being compensated by releases from
the Sennar Dam.

The Nile in Egypt

Once it reaches Egypt the Nile no longer
concerns Sudan, except that the filling of the
Aswan Dam makes navigation rather casier
between Wadi Halfa and Shellal. A Drief
account of this lower part of the valley must,
nevertheless, be given, for it is clearly of im-
portance in determining the nature of the
present and proposed control works which
will be discussed below. Between Wadi Halfa
and the First Cataract—mow drowned by the
Aswan Dam except just before the flood starts
—the Nile is confined by hills of the Nubian
sandstone. These stand several hundred metres
above the highest level of the river, and have
been dissected to produce a very rugged topo-
graphy. Even before the Aswan Dam was built
there was only a very narrow strip of cultivat-
able land on either side of the river. North of
Aswan the valley of the Nile lies between high
sandstone cliffs which gradually open out and
become less elevated umtil below Cairo they
disappear. The width of the river bed remains
more or less constant, while that of the alluvial
terraces beside it gradually increases from s
kilometres just below the dam to 10 near Luxor
and 15 throughout Middle Egypt.

Formerly this flood-plain was inundated
once a year when the flood came down, and
was sown with crops as the water-level fell.
This system was then converted into ‘basin
irrigation’, whereby the arca to be flooded was
subdivided by longitudinal and transverse

banks, so that water could be permitted to
stand in each division or basin for a limited
period, then be let through to another, and
finally returned to the river after the flood
had passed. More recently basin irrigation has
heen generally supplanted by perennial irriga-
tion, which depends on the existence of a
regular supply of water in the Nile, either
drawn up by pumps or held up by barrages
and led by canals to the fields. This makes it
possible to grow two and even three crops per
year on one piece of ground, and has been made
necessary by the growth of the Egyptian popu-
lation. In Upper Egypt there still remain some
areas of basin irrigation, whose conversion to
perennial use will require not only capital
expenditure but also the assurance of a greater
supply of water for the country as a whole.

North of Cairo lies the Nile delta, also known
as Lower Egypt. The branches of the Nile flow
here in slight natural levees, and pereanial
irrigation has been instituted throughout the
southern or higher part of the delta. Farther
north the level of the land is often below that
of the Mediterranean, and there are many salt
lagoons and ill-drained areas which have yet
to be reclaimed and brought into cultivation.

To summarize the ahove we may say that
there are in Egypt today o7 million feddans of
basins (r feddan — 1-038 acres), 5-45 millicn
feddans of perennially irrigated lands, and =
million feddans of lakes in the delta, of which
perhaps one half could be reclaimed. Tf, more-
over, it were possible to increase the economic
lift for pump irrigation to a maximum of 10
metres, there would be a further o-2 million
Jeddans along the valley and beside the delta
that might be brought into cultivation.

THE TRAINING OF THE NILE

Unfortunately the normal Nile flow is not
sufficient at all seasons to irrigate even the
present cultivated area, while if further lands
were reclaimed the deficiency would be in-
creased; on the other hand, there is a period
during the flood when water comes down far
m excess of any use that can be made of it,
Taking the year as a whole, there is usually
enough water to meet all needs, and the first
problem confronting engineers, therefore, is
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how to increase the winter and early summer
supply, a subsidiary need being to provide
protection from flooding in case the river
should rise again as high as it did in 1878.

Existing Nile Control Works outside Egypt

The control works at present in operation
are shown in Fig, 46; they are widely distri-
buted, and cannot yet be said to constitute a
unified system. The Owen Ifalls Dam in
Uganda, which was completed in 1953, was
constructed with the dual purpose of generat-
ing hydro-electric power and of controlling the
outflow of Lake Victoria. The top of the dam
has been built to a level of 1,136 m, ahove sea-
level, and it will thus be able eventually to raisc
the level in Lake Victoria by as much as 3 m.
At present the dam is used to generate elec-
tricity only, and has already attained go,000 of
its designed capacity of 150,000 horse-power.
Plans are already on foot to build a second dam
just below Owen IFalls to generate further
power. This will have no effect on proposals of
Nile Control: the use of Lake Victoria as a long-
term storage reservoir to improve water
supplics in Egypt and Sudan can begin only
when some means has been found of avoiding
transmission losses through the swamps of the
Bahr el Jebel. In the meantime the lake'’s
level should be raised, if possible, so that when
required a considerable volume of stored water
may be available in case of bad years.

In Sudan there are dams on the White Nile
at Jebel Auliya and on the Blue Nile at Sennar,
The former was coempleted in 1935, and is
designed and operated almost entirely for the
benefit of Egypt. When the Blue Nile is in
flood, levels in the White Nile are also high.
The Jebel Auliya dam is closed between July
and QOctober, and holds up approximately 3
milliards of water which are released between
Tebruary and May. The effect of the dam is
appreciable for about 300 km. upstream, and
by delaying the fall of the river has disturbed
the economies of the riverain tribes to the
south, as described in Chapter XIT; on the
other hand, the high levels maintained through-
out the winter cotton-growing season certainly
make low-lift sagia and pump irrigation easier
(see Chapter XIII}. Despite the great evapora-

tion losses inevitable from a long shallow dam
and the transmission losses which occur be-
tween the two dams, Jebel Auliya contributes
approximately 2-5 milliard of water at Aswan,
coming at the period of greatest need. Thereis a
lock in the dam to permit navigation on the
Khartoum-Kosti- Juba reute (Frontispiece).
The Sennar Dam on the Blue Nile was first
stugpested in 1904, and definite proposals were
put forward soon after, but through the inter-
ruption of the First World War it was not
completed until 1g925. It is operated entirely
for the benefit of Sudan, serving both as a
reservoir and as a barrage to raise the level of
the water sufficiently to flow into the Main
Gravity Canal of the Gezira Scheme. The dam
is 17 m. high, and when filled contains o-g
million cubic metres of water. Because the Blue
Nile has a fairly steep profile, and is sharply
incised into the plain, the area of cultivated
land that suffers prolonged flooding is very
much less than that inundated above the Jebel
Auliya Dam. No lock was built in the dam,
since between Sennar and Khartoum regular
navigation is too difficult for river steamers.

The Nile Waters Agreement

The use of the water stored in the Sennar
Dam was until the end at 1959 regulated by the
Anglo-Egyptian Nile Waters Agreement, nego-
tiated Dbetween Great Britain and Egypt in
1929. With the coming of Sudanese indepen-
dence this agreement needed to be replaced by
another more acceptable to Sudan, and this
occurred in November 1959, when a new agree-
ment was signed Dbetween the Egyptian and
Sudanese governments. In its thirty-odd years
of life, however, the agreement was the basis of
almost all irrigation developments in Sudan,
and so it is still appropriate to cutline 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 the Zeidab scheme (see Chapter X)
and certain experimental pumping schemes, to
practise really large-scale irrigation in Sudan.
Hitherto the only irrigation in the country,
apart from some 40,000 feddans commanded by
pumps, had been carried on by the use of ox-
drawn water-wheels or hand-operated levers

181y Willlatn Grarsting, Report on the Basin of the Upper Nile, Cairo, Igoq.
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{shadif), which watered very narrow strips of
land beside the Main Nile, and to a lesser extent
beside the Blue and White Niles not far from
Khartoum. This had needed little water, and
so the Egyptians were naturally alarmed at the
prospect that much larger quantities might
eventually be extracted from the Nile, before
it reached Egypt, to water Sudan’s extensive
plains.

It was, therefore, agreed that during the
Timely Season, i.e. the season of water short-
age in late winter and early summer when any
increase in the supply of water would be most
welcome, virtually the whole natural flow of
the Nile should be regarded as belonging to
Egypt. During the Untimely or flood season,
on the other hand, the Sudancse might make
free use of the water, including filling the Sen-
nar Dam, since at this period there was always
more water than the Fgyptians could use or
store. In operation this worked out as follows:
between 15th July and 315t December the
Sennar Dam was filled, and water was drawn
from it and the Blue, White, and Main Niles
without restriction, except that at all times of
the year the discharge into the Gezira Main
Canal was limited to 168 cu. m. per second.
Between 1st and 18th January lesser quantities
might be taken into the Gezira Canal from the
river's flow, but any water used above the stipu-
lated maxima at that period, plus all water used
subsequently in the Gezira Scheme, had to be
recorded, added together, and debited to the
Sennar Water Account. The account's credit
consisted of the total capacity of the Sennar
Dam on 1st January, reduced by evaporation
losses, and periodic releases were made to com-
pensate for water removed by pumps else-
where in Sudan. By 1st June the winter crops
had been harvested and any balance remain-
ing in the Sennar Dam was released.

Until shortly after the end of the recent war
the agreement operated very satisfactorily,
and provided for all the demands made for
water by the Sudanese, while satisfying the
Egyptians that they had nothing to fear, and
incidentally allowing them to increase their
own consumption of water steadily from 40
milliards of cubic metres in 1929 to 48 milliards
in 1955. More recently cotton growing and
other forms of pumped irrigation have proved

so profitable in Sudan that about 1,500
private pumping schemes have been established
in the country, and the margin of water to be
released at the end of the irrigation season has
been more than exhausted; in fact, many
schemes now in operation could not have been
licensed had not the Egyptians ‘advanced’ a
total of 400 million cubic metres against the
eventual construction of the Er Roseires Dam.
The new agreement which allows to the Su-
danese a total of 18} milliards, will make it
possible to convert existing restricted licences
to perennial irrigation, and a considerable ex-
tension of irrigation is to he expected, over and
above the new Manaqil scheme. An important
feature of the new water sitnation in Sudan
will be that projects for supplying drinking
water to non-riverain areas such as the central
Gezira, or towns like Managil or even Fl Obeid
may now be re-examined,

Nile Control in Egpyt

During the next few years, therefore, the
Sudanese will be able, providing they can find
the necessary capital, to set about a striking
revolution in their use of water. For the Egypt-
ians at the same time, the urgency to find ways
of increasing the supply of water will be the
greater. The methods they mean to adopt will
have a considerable impact on Sudan, but be-
fore considering this topic it will be appropriate
to summarize briefly the existing arrangements
for controlling and using the Nile in Egypt.

The control of the Main Nile in Egypt con-
sists of three distinct operations; at Aswan
there is a dam to hold up a portion of the
summer’s flood, so that it is not all lost to the
Mediterranean but may be used when the
natural flow is deficient; at several points
below Aswan there are barrages which raise
the level of the water sufficiently to command
the permanent irrigation canals; and at the
mouths of the river there were, until recently,
two earth banks constructed each year to keep
the sea from entering the river bed when the
flow is negligible. The bank on the Rosetta
branch was in 1951 replaced by the Edfina
barrage, constructed of stone.

The Aswan Dam was first built in 1902 and
has subsequently twice been heightened (1912
and 1934), so that it now has a capacity of 53
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milliards, the greatest head of water being 23
m.! Filling the dam usually begins in October,
when the flood is starting to subside and its
silt content is low, and the process is completed
by the end of January. The ponding back of
the river is noticeable nearly as far upstream
as Wadi Halfa, 350 km. away and within
the borders of Sudan. While the dam has
drowned the lands of the Egyptian Nubians
whose homes were along this reach, its effect
on Sudan has been largely beneficial, in that
it assists navigation between Shellal and
Wadi Halfa, though serious inconvenience is
caused at times when the dam level is allowed
to fall suddenly.

The contents of the Aswan Dam are released
in the early part of the summer to supplement
the Nile’s natural flow. For the purpose these
water plus the contents of the Jebel Auliya
Dam are as yet sufficient, provided that the
natural flow itself is not far below the normal.
A danger exists, however, that a succession of
years such as 1912-14 may occur, when the
summer floods were insufficient to fill the
reservoirs completely and the winter flow
(through an unhappy coincidence of Blue and
White Niles both being below the mean) was
also exceptionaily low. In consequence, there
was a very serious overall deficiency which led
to & drastic curtailment of the cropped area
and to widespread hardship and famine. Now,
forty years later, the population of Egypt is
very much greater, and the consequence of
such a deficiency could be disastrous.

The second ever-present danger, that of
flooding cultivated or inhabited areas when
the summer flood much exceeds the normal,
15 likewise increasingly serious as the density
of population in Egypt rises, and as more and
more settlement takes place on the low-lying
arcas beside the river rather than up on the
fringes of the desert. In 1946 it was the Shendi
reach in Sudan that bore the worst of the
exceptionally high river levels, and Egypt suf-
fered comparatively little. On a future occasion,
however, the Shendi area, now much more
developed, might have banks high enough to
pratect it, and the blow would fall elsewhere.

For these two reasons then, i.e. both the
fack of water in some years and the excess of

it in others, there 1s an undoubted need for a
more comprehensive system of Nile control if
merely present uses are to be pursued without
risk. On the technical side investigations into
the possibility of obtaming complete control
of the Nile have been in progress for over sixty
years, a leading part having been played by
the Physical Department of the Egyptian
Ministry of Public Works. The first means
adopted to increase the Timely flow of the Nile
was to build a dam in 190z at the First Cataract,
Aswan. This held up a portion of the summer
flood, eare being taken each summer to delay
filling of the dam until most of the silt carried
in the ecarly flood had passed through. As the
land under perennial irrigation increased, the
dam was twice raised, until in 134 it attained
its present height of 33 m. (121 m. above sea-
level) and a capacity of more than 5 milliards.

The Need for Further Nile Control

Until recently it was thought that this was
as far as storage at Aswan could go, partly
because the dam’s foundations could not bear
any further heightening, and partly because
higher water-levels would lead to severe flood-
ing of inhabited lands in Sudan; a greater
surface area, moreover, would lead to greater
losses from evaporation. It was also feared that
il the dam were to be closed earlier in the fiood,
much silt would be deposited and the dam'’s
capacity would be gradually reduced. Atten-
tion was therefore turned to other means of
water 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 Jebel swamps in Sudan. More recently
still there has been a reversion in Egypt to the
idea of Main Nile storage. Indeed at the time of
writing® plans are well advanced to build a much
higher dam near Aswan, sufficient to contain
the whole of the highest Nile floods, to provide
flood protection for Ligypt, and even to store
water from year to year to eliminate the danger
of low years coming together.

1. The jongler Scheme

Temporarily, therefore, the idea of storage in
the great lakes of East Africa has been set aside,

* Hurst, A Short Account of the Nile Basin, Cairo, 1944.  © 1560,
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to be looked at again when the full benefit has
been reaped from the High Dam at Aswan.
Nevertheless the former proposals are still im-
portant, because having been published in some
detail by the Egyptian Government in Volume
VII of The Nile Basin, they became the basis of
the work of the Sudan Government’s Jonglei
Investigation Team, which has thrown a great
deal of light on the physical and human geo-
graphy of the swamps of southern Sudan. Even
if these proposals are temporarily set aside in
favour of the High Dam project, they must re-
main a part of the ultimate regulation of the
whole Nile system.l

The basis of the proposals was a considera-
tion of the maximum potential demand for
water in Egypt and Sudan in the foreseeable
future. It was assumed that none of the other
countries of the Nile Basin was going to want
any considerable guantity of water for irriga-
tion, though they might be interested in other
subjects such as the navigability of rivers or
the development of power. The normal Timely
flow of the Nile and the contribution that could
be made to it from existing reservoirs being
known, the amount of water that would have
to be provided each year from additional
sources was calculated, it being assumed at the
time that there were no further sites suitable
for storage on the Main Nile,

For the purpose of calculation, Hurst
assumed that Egypt's demand for Timely
water would ultimately rise from 17-5 to 28-0
milliards, and that of Sudan from 20 to 2-8.
In this he clearly underestimated Sudan’s
irrigation potential. He then drew attention
to the risk that if the Timely supply fell below
its mean value for a number of years in succes-
sion, a considerable cumulative deficit might
be built up which could only be met from a
reservoir with an exceptionally large capacity.
After an investigation of the likely variation
of climatological data over a long period, he
came to the conclusion that the ‘Century’, 1.e.
over-year, storage required would have to be
at least 125 milliards,

Clearly if the Nile were to be successfully
controlled, and if the extension of irrigation in

Egypt and Sudan were to proceed in safety,
it would be necessary not merely to accumu-
late such surpluses in the Nile's Timely flow as
might occur, but also to take steps to eliminate
some of the present losses occurring every year.
The decision was then required whether to
begin to increase the supply of water available
by conserving more of the Blue Nile flood, of
which on an average more than 30 milliards
per annum are now lost to the Mediterranean,
or whether first to cobviate in some way the
great losses of White Nile water—over 12
milliards per annum. These losses occur in the
swamps between Mongalla and Malakal as
soon as the river rises much above its minimum
level.

The difficulties involved in the former solu-
tion were not merely the risk of silting up
reservoirs and the certainty of serious losses
from evaporation, but also the absence of a
suitable dam site on the Main Nile where a
sufficient quantity of water could be held up
without undue losses and without flooding
large areas of cultivated land. This appeared
to rule out the use of Blue Nile water for the
main Teservoir, since there were no major dam
sites possible between Khartoum and Er
Roseires, and there were obvious political objec-
tions to establishing the dam in the little-known
and scarcely administered country of lowland
Ethiopia. Once the decision was made, there-
fore, to increase the flow of the Nile by con-
serving White Nile water, it was clear that the
long-term reservoir would have to be outside
Sudan.®

This suggested either Lake Albert or Lake
Victoria, of which the former has the advan-
tage of steep, virtually uninhabited sides and
suitable sites for dam building either just
below its mouth or, better still, at Nimule. At
first, therefore, Hurst favoured Lake Albert,
but subsequently Lake Victoria has been pre-
ferred becauseof its greater area, for this means
that any given increase in depth would pro-
duce a much larger volume of stored water.
Its higher rainfall is approximately sufficient
to eliminate losses by evaporation, but the
chief reason is that it is situated in the middle

! Hurst, Black and Simaika, The Fulure Conservation of the Nile, 1946.

2 The country between Ihartoum and Mongalla 1s so strikingly flat that the Jebel Auliya Dam holding only 3 milliards
of water, raises river levels appreciably for 300 k. upstream. A dam to hold roo milliards would therefore be guite
impracticable,

of a
a de
in 1z
the
that
may
is ti
stor:
for {
the 1
stati
alres
poss
lator
char
mitt
ot
trol
mak
betw
sary
flood
Nims
eous
of th
be c:
De
adop
betw
Nile
and
being
maxi
over
be c:
quar
deter
the T
canal
but t
equir
Th
the p
attair
say, d
Nile
Egyp
notr
whost

17
1




] in safety,
to accumu-
ety flow as
Lo eliminate
every year,
whether to
er available
ile flood, of
10 miiliards
literranean,
e way the
r—over 12
ccur in the
Malakal as
'S minimum

ormer solu-
~ silting up
rious losses
ssence of a
le where a
be held up
ut flooding
is appeared
1ter for the
major dam
n and Er
itical objec-
1ttle-known
of lowland
1ade, there-
ile by con-
ear that the
- be outside

rt or Lake
the advan-
d sides and
either just
Nimule. At
ake Albert,
s heen pre-
r this means
would pro-
ored water.
y sufficient
n, but the
the middie

nly 3 milliards
efore be quite

THE WATERS OF THE NILE AND THEIR CONTROL 125

of a populous part of East Africa where there is
a demand to be met for hydro-electric power
in large quantities. The scheme as outiined in
the Jonglei I'inal Report, somewhat modifying
that originally propounded in The Nile Basin
may now be briefly summarized.! Lake Victoria
is to be used as a reservoir for over-year
storage, sufficient water being held to make up
for the deficiencies in the annual flow in even
the worst sucecession of years that the available
statistics have shown to be likely, and the dam
already built at the Owen Falls is to make this
possible, At the exit from Lake Kioga a regu-
lator is to ensure that variations in the dis-
charge at Owen I'alls shall be promptly trans-
mitted to Lake Albert. Just below Lake Albert,
or preferably at Nimule, a regulator is to con-
trol the quantity of water entering Sudan,
making allowance for the effect of the torrents
between Nimule and Mongalla, and if neces-
sary using Lake Albert as a reservoir to prevent
flooding in the Upper Nile Basin. Between
Nimule and Mengalla it would be advantag-
eous te have a small reservorr, in case the flow
of the torrents alone should prove too great to
be carried without flooding.

Downstream of Mongalla the means to be
adopted to avoid losses would he as follows:
between Mongalla and Jonglel the existing
Nile Channel is to be improved by dredging
and excavating, a duplicate channel probably
being provided north of Tombe to carry the
maximum flow; north of Jonglei surplus water
over and above that carried by the Nile will
be carried by the Jonglei canal, whose head-
quarters near Jonglei on the Khor Atem will
determine the distribution of water between
the Bahr el Jebel, the Atem, and the Jonglei
canal. The canal itself may consist of not one,
but two, or even three, independent channels,
cquipped with locks to makenavigation possible,

The purpose of these works is as follows: at
the present time the Bahr el Jebel at Mongalla
attains its maximum in late August; that is to
say, during the Untimely scason, when the Blue
Nile is already providing more water than
Egypt and Sudan can use. This maximum is
not reflected in the discharge from Lake No,
whose output remains almost constant through-

L The Equatorial Nile Project, 1954, Vol. 1T, p. 309—411.
* The Equatorial Nale Project, 1954, Vol. 11, discusses proposed remedies for the effects on the local Lribes.

out the year, since there is a great loss of water
in the swamps. Merely to reduce or eliminate
this loss would scrve no useful purpose; what
is required is that the Bahr ol Jebel should be
made to discharge more water, and to provide
this greater quantity of water during the
Timely season. In some years, moreover, the
Timely discharge needed will be greater than
in others. Not only must the channels employed
be sufficiently large to carry the greatest dis-
charge required, but also there must be a
reservoir capable of storing enough water from
year to year to tide over the worst anticipated
run of years of increased demand.

In operation it is intended that Lake Vic-
toria shall provide the over-year storage, the
discharge from helow Lake Albert being con-
trolled so that in the Untimely season the flow
in the Bahr el Jebel and the Jonglei Canals is
the minimum required to permit navigation
and to check weed growth. In the Timely
scason the discharge will be increased to the
maximum figire required by irrigation. When
the over-year storage reservoir is partially
empty, any surplus will be used to fill it. When
it is full excesses may be passed down during
the Untimely season, additional capacity being
kept in reserve in Lake Albert in case of floods,

This proposed régime has been worked out
in terms of the irrigation needs of central Sudan
and of Egypt. It has long been recognized,
however, that the reversal of the seasons of
maximum and minimum flow in the swamps
area and the elimination of spilling on to the
flood-plain land beside the river must have a
serious effect on the Nilotic tribes, who rely on
the late growth of grass as the flood subsides
to keep their cattle alive during the dry season.
To learn just how scrious the loss of grazing
and fishing facilities would be, the Sudan
Government set up in 1945 the Jonglei Investi-
gation Team, whose final report, published in
1654, constifutes a major addition to our
knowledge of the whole region. This problem
is also discussed in Chapter XV below.z

The operation of the Lake Victoria and Lake
Albert reservoirs would be dependent on the
discharge from Lake Tana, where a dam could
be bhuilt to provide hydro-electric power, the
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gorges and falls of the Upper Blue Nile being
well suited to this end.

All the above schemes would clearly need a
considerable period before they could be brought
into operation. At the same time, therefore,
the proposals envisage building a dam at
Semna on the Main Nile, for besides providing
additional annual storage this could give Egypt
cxtra flood protection.

In the table below are shown what the total
requirements were considered to be when these
proposals were formulated and the contribu-
tions expected from each individual scheme;

TAeLE IV
WATER NEEDS
williards
1. Normal supply of Timely Water at
Aswan . . . . . 135
2. Ultimate demand for Timely Water
at Aswan . . . . 3ro
3. Ultimate normal supplement
required to natural supply . I75
4. Contributions made by present
works:
() Aswan Dam. . . 50
{6y Jcbel Auliya Dam o A5
{¢) Semnar Dam . . 06
81 8-1
5. Contributions to be made by
future works:
{(a) Lake Tana Reservoir . 21
{0) Main Nile Reserveir . 30
31 51
fi, Saving expected from operation
of Sudd Division channel . 52
7. Normal total supply when future
works are completed . . 319

8. Greatest deficiency in natural flow
recorded in any cne year (1614) 55

9. Greatest deficiency in natural flow
recorded 1n threc consecutive

years (1g12-I4) . : . II'5
10. Volume of over-year storage to be
provided . . ] . Is5ol

It shoudd now he apparent that the two most
important parts of the whole project, the
building up of the long-term storage in Lake
Victoria and the construction of the Sudd
diversion channel, are fundamentally con-
nected so that neither can be of any use with-
out the other. To operate them correctly, and
to obtain the greatest possible advantage from
the lesser schemes, will be a complicated task
calling not only for judgment and experience
but also for the complete co-operation of
engineers of at least four countries. When the
proposals were put forward, being to a great
extent the work of British engineers employed
by the Egyptian Government, this co-operation
could be taken for granted, since both in Sudan
and in Uganda the irrigation engineers were
British also.

2. The High Dam Project

Now, however, irrigation in Egypt and
Sudan is controlled by engineers 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 Nile Waters Agreement,
which is much more favourable to the Sudanese,
there were very understandable protests in
Sudan that the present 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 Egyptian public opinicn, since Sudan
has vast fertile plains that may one day be
brought under irrigation. There was also the
possibility that by adopting mere intensive
rotations the Sudanese might greatly increase
the water required for their existing Gezira and
pump schemes.

This led to a re-examinaticn of the long-
established assumption that the main bulk of
the summer flood of the Blue Nile cannot be
stored, and Egyptian engineers produced pro-
posals for a new dam at Aswan 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 distance upstream of the exist-
ing dam, and to support a head of 82 m. of
water, compared with the present 23 m. Such
a dam would have a total capacity of 120
milliards, which would enable it not only to

! Hurst (1946}, Chapters I-1X.
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hold up enough water for each year’s needs for
irrigation but also to provide over-year storage
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. Additional benefits are
expected from the vast quantity of hydro-
electric power that it will be possible to generate,
sufficient to supply light and power throughout
the whole of Egypt, the surplus being available
for Sudan, while ample storage could also De
kept in reserve to provide flood protection,
however high the Nile.

Disadvantages inherent in the scheme are
first the vast evaporation losses, estimated at
2+:81n. or 10 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 would extend 500 km.
upstream to the Dal Cataract, and would cause
the permanent flooding of the town of Wadi
Halfa and the cultivated lands beside it. This
isnaturally unpopular among the local Sudanese
Nubians, whose attachment to the slender
strips of land beside the Nile that their fore-
bears have occupied for thousands of years is
very understandable. Thirdly, by flooding the
potential Semna Dam and hydro-electric power
site the Egyptians would be permanently
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 Semmna’ in compensation, the
Sudanese could never be said to be wholly
recompensed.

The cost of the High Dam has been estimated
at over £300 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 Sudan,
such as the completion of the railway link with
Egypt, will probably ensue, but it is clear that
to the Egyptians the most attractive features of
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
effectively in their hands that no manipulation
of the control works upstream need cause them
any anxiety. This last point is but the corcllary
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 of the problem that has weighed very
seriously in Fgyptian thinking.

The agreement that has now been arrived
at between Egypt and Sudan has heen essenti-
ally a political affair. Tt has assured the Egypt-
ians that Sudanese objections will not prevent
the construction of the High Dam, and at the
same time has given the Sudanese a much
larger share of the Nile waters than their pre-
vious 4 milliards. Incidentally the division
agreed at has proved strikingly close to that
recommended by the writer in 1657 on the
basis of the relative needs of the two countries.?

* K. M. Barbour, 'A New Approach to the Nile Waters Problem,’ International Affairs, 33 (1957).
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Chapter IX
THE REGIONS OF SUDAN

WE have already seen that Sudan is a very
arbitrarily selected portion of Africa north of
the Equator. A measure of functional unity
has been imposed by the operation of a cen-
tralized administration for a number of years,
but there is no formal unity to be observed, and
conditions, both natural and human, vary
widely throughout the country. These circum-
stances have suggested that while there are
certain broad topics, particularly of physical
geography or of the impact of government on
Sudan, which are best studied for the country
as a whole, a regional treatment will be more
approprate for the discussion of such topics
as agriculture, animal husbandry, settlement,
or communications, which are dependent on a
multiplicity of local factors.

To a considerable extent a ready-made
framework for this purpose is provided by the
division of the country into provinces. Several
of the provincial boundaries correspond fo
significant differences in the ways of life of the
inhabitants of Sudan, and these in turn are
related to the different physical conditions
prevailing. Thus the Northern Province is the
land beside the Nile from the Sixth Cataract
to the Egyptian frontier; Equatoria and Bahr
¢l Ghazal comprise hetween them almost all the
parts of southern Sudan that are not liable to
flooding, together with a part that does suffer
from floods; the Upper Nile Province com-
prises most, though not all, of the territory
occupied by Nilotes, and the Blue Nile Province
comprises almost all the central clays adjoining
the Blne and White Niles and the Rahad and
Dinder rivers.

It has not proved convenient to follow the
provincial boundaries in their entirety, how-
ever, because In several areas their boundaries
reflect factors of history, or of administrative
convenience, which bear little relation to nor-
mal geographical concepts. Thus in western
Sudan, Darfur Province includes DLoth the
volcanic Jebel Marra and the thin-soiled country

to the west of it, and a portion of the Qoz sands
which is wholly different in character. Similarly
in eastern Sudan, Kassala Province includes
not only a great deal of arid country suitable
for nomadism but also the eastern end of the
belt of peasant agriculture that stretches right
across the country. The heavy clay soil of this
latter area, incidentally, heightens its resem-
blance to the central Gezira area immediately
to the west of it. Apart from the recent census,
moreover, the supply of statistics referring to
the country as a whole, as opposed to particular
small parts of it, is very peor. There is thus
very little advantage to be obtained from
attempting to base a study of Sudan on the
various administrative units and the figures
available about them.

A second way of describing Sudan could be
by distinguishing those units which, like the
French pays, reflect the regional consciousness
of the inhabitants of the country themselves.

Such an approach starts very well with units
like the Merowe-Dongola reach beside the
Nile between the Third and Fourth Cataracts,
and is not inappropriate for the study of the
Bayuda or steppe-land which lies in the loop
of the Nile between Omdurman and Merowe,
or for the Gwineb, which is the lowland strip
of country along the Red Sea coast. Later,
however, it becomes apparent that not all pavs
have clearly defined limits, or indeed mean the
same thing to everybody. Thus the Butana
and the Gezira are clearly defined by the Athara
river and the Blue and White Niles to the east
and west, but there can be disagreement on
how far they should be taken to extend to the
south. The terms Kordofan and Darfur, more-
over, have gradually been extended from rela-
tively small areas, the one to the north of the
Nuba Mountains and the other between EI
Fasher and Jebel Marra, so that they now
include whole provinces whose inhabitants vary
in physical appearance, racial characteristics,
and ways of life.
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In fact, a map of the pays of Sudan would
be an intrigning but highly controversial con-
tribution to the study of the country, and it
would certainly leave a number of intermediate
arcas that could not readily be assigned to one
pays or another, and yet had no obvious name
or distinctive character of their own. The in-
escapable conclusion is that the regional
geographer must define his own regions, using
as seems appropriate to him such criteria as
climate, geclogy, soils, vegetation, human
types, or dominant ways of life. The number of
regions he selects will depend also on the ease
or difficulty of handling the material available
to him, and on the degree of detail into which
he proposes to go.

The regions that have been distinguished as
the subjects of separate chapters in this book
are as follows (Fig. 50):

1. Northern Sudan, which is very much the
same as the Northern Province and includes
all the lands beside the Nile below the Sabaloka
Cateract, plus a belt of desert on either side.

2. Western Sudan, which includes the whole
of 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 southern Kordofan. This region is
subdivided into four sub-regions, Western Dar-
fur, the Qoz sands, the Semi-desert and the
Nuba Mountains.

3. The Central Clay Plains, which inchide
the whole of the area of clay soil that stretches
from Khartoum to the Machar marshes and
from the Nuba Mountains to the Ethiopian
highlands. A small area of clays in southern
Butana is omitted from this region, because
its rainfall is too low to support regular culti-
vatiomn.

4. Eastern Sudan, which is the area of the
Shukriya and other Arab tribes in the Butana,
together with the territory of the Beja tribes
in the Red Sea hills. This region is generally
devoted to nomadism, but there are two large
irrigated deltas within it.

5. The Southern Clay Plains, which include
all the area of heavy clay soils liable to flooding
in the Upper Nile basin.

6. The Ironstone Platean and Southern
Hill Masses, which include the extensive area
of lateritic soils between the Upper Nile Basin
and the Nile Congo watershed, the large hill
masses east of the Nile in Equatoria, and the
arid hills and plains of the south-east which
stretch as far as Lake Rudolf.

In fact, even in a work of moderate length
all these regions require further subdivision so
that they can be described effectively. In the
following chapters they are, nevertheless, sub-
mitted as a convenient framework within which
to build up a general picture of the geography
of Sudan today.
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NORTHERN SUDAN

Tue considerable portion of Sudan which lies
between the latitude of Khartoum and the
Egyptian frontier may Dbe divided into three
gunite distinct parts, namely, the desert, the
Nile valley, and the Red Sea hills. The latter
area, will be discussed in Chapter X1V,
while the two former may be taken together
to constitute Northern Sudan (Fig. 51).

Ciimaftically the desert and the Nile valley
are alike, and this has led some authors to
liken the inhabited lands to a continuous oasis
stretching across the Sahara. The analogy is
not a close one, however, both because the
Nile is flanked by extensive alluvial soils that
are lacking in the oases and because of the
increasing tendency of the economic life of
Nerthern Sudan to be integrated with that of
the country as a whole, while in oases such as
those of 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. 35-39).

THE DESERT

In the desert an apparently fortuitous coin-
cidence is to be observed between the east
bank of the river, where the igneous and meta-
morphosed rocks of the Basement Complex
appear at the surface except in a few areas,
and the west bank, where the Nubian Series of
sandstones and limestones predominate. There
are two zones of basaltic extrusions in the west,
where extinct Tertiary volcanoces interrupt
the relief as low hills.

The Nubian Desert

The Eastern or Nubian Desert enjoys at the
present time an almost completely arid clim-
ate; towards the eastern margin, however,

there are several systems of watercourses,
originating from the Red Sea hills, where
occasional storms may occur at any season of
the year. The surface of the desert is stony or
sandy, dunes and drifts of sand being fre-
quent. There are a few considerable granitic
masses, of which Jebel Korur at latitude zo0°
30" N. is the highest, rising to 1,200 m. There
are no oases, and underground water is scarce
because of the absence of suitable permealble
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 Koroske and
Abu Hamad 23

The Libyan Desert

In the Western or Libyan Desert rain is even
less frequent than to the ecast, and in the
absence of a mountainous collecting area,
water has had less effect 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 of sandstone. There are
many areas of sand-dunes, especially towards
the north-west where the great sand sea that
divides Egypt from the central Saharan massifs
is approached. The outcrops of the Basement
Complex in the Bayuda Desert, between Shendi
and Merowe, and in north-western Kordofan
are sufficiently far to the south to receive an
appreciable summer rainfall, perhaps 50-100
mm. {2—-4 in.) and from them run several
watercourses towards the Nile, such as the
Wadi el Melik, the Wadi Mugaddam, and the
Khor Abu Dém.

The extensive permeable beds of the Nubian
Series permits the percolation of the occasional
rains and their movement horizontally over

! These watercourses were probably evolved iu late Terfiary or early Quaternary times, when a wettler climate pre-
vailed over the Sahara.

! Count Gleichen, The Anglo-Kgyptian Sudan, 1902,

3 The discovery of water in hore-holes at Stations 4 and 6 on the Wadi Halfa—Abu Hamad line proved of great assistance
when the desert railway was being constructed in the campaign against the Khalifa in 1897-8.
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long distances, and in consequence where the formerly dug up and carried to El Fasher for on
ground level is low the water-table approaches  sale.! Mer
the surface or may even attain it to form an In the extreme north-east of Sudan there is The
oasis, There are several such oases of consider- a considerable granitic mass, Jebel Uweinat, at L
able size in the Egyptian portion of the Libyan  which rizes to 2,000 m. Around the mountain nat
Desert, but in Sudan there are relatively few, there are a few wells where water can usually Rec
such as Selima and Bir en Natrun. However, befound, but there is no permanent population. in 1
these are too small to support settled popula~ Towards the castern side of the Libyan Desert to p
tions, except for periodic military garrisons, but  there is a depression near Dongola, known as part
they have been of importance in providing a the Wadi ¢l Qa‘ab; this was probably at one floo
possible route for caravans away from the Nile. time a part of the bed of the Nile, and has a T
Until the beginning of this century the Darb el silt and clay soil only a few feet below the sur- the
Arba‘in or Forty Days' Road from Darfur in face. There are scveral wells where Arabs of 52).
western Sudan to Asyut in Egypt was used the Gawarra tribe draw water, some untended e
regularly [or the transport of slaves, gold, and clumps of date palms, and numerous bushes
ivory to the markets in Cairo. Those who travel- and low trees which provide a little grazing, Bk
led this way were compensated for their dis- The possibility of using this depression as a i
comfort by avoiding the payment of dues to  flood escape for the Nile was at one time under Taod
the many rulers along the Nile, and later by discussion, since its surface lies below the level £
being able to evade the officials engaged in of a high flood. A few topographic maps show el
suppressing the slave trade. At Bir en Natrun the line of the canal that was proposed to fill
there are deposits of natron {sodium carbonate it, but the project has never been undertaken, ok

49:6%,, sodinm bicarbonate 27-4%,), which was
1D, Newbold and W. 13. K. Shaw, ‘Ap exploration in the Southern Libyan Desert,’ S.N. & K., 11 (1928).

and now that more comprehensive plans for
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Nile control are likely to be brought into opera-
tion it seems improbable that anything will
be done here.

THE NILE VALLEY

The Nile Valley sub-region of Northern Sudan
comprises the Nike itself and the adjacent areas
of alluvial land. The total width of this habi-
table strip is rarely more than 2 km., the river
itself varying according to site and season,
The sub-region is clearly divisible into reaches
of greater and less productivity and wealth,
which are largely determined by the nature of
the rocks across which the river flows. Where
-these are strongly resistant to erosion, as for
example the igneous rocks of the Basement
Complex, the river bed is narrow, often broken
by islands and cataracts, and therc are few
terraces of alluvial soil. Where the river crosses
the Nubian Series, on the other hand, it has
cut for itself a much broader trench, and fairly
broad flanking terraces may be found on one
side, though rarely on both. There are, more-
over, many basins beside the Nile which were
once part of the river bed. In the Shendi reach
these are to be found almost continuously,
on one or other side of the river, but in the
Merowe-Dongola area they are more sporadic.,
The basins are floored with silt and clay, and
at high Nile many of them are flooded either
naturally or else through artificial channels.
Recently pummp schemes have been established
in many of the basins, converting them in part
to perennial irrigation. When the Nile flood is
particulatly high, large areas are liable to be
flooded outside the pump schemes,

Taking them from the south, the reaches of
the Nile in Northern Sudan are as follows (Fig.
52). Sabaloka is a gorge between steep rocky

walls, below which the breoad Berber-Shendi
reach extends as far as the Fifth Cataract
at Gananita; thence almost to Karima lies a
stretch of steep banks and a few fertile terraces,
with the Fourth Cataract obstructing naviga-
tion at Hamdab. At Karima the valley widens
and there is an almost continuous open reach
with a strip of alluvial soil on one or both sides
of the river in the Merowe-Dongola reach as
far north as Kerma. Between Kerma and the
Second Cataract, 20 km. above Wadi Halfa, the
Nile follows a tortuous course between the
igneous rocks, for there are numerous minor
cataracts and obstructions to navigation, in-
cluding the narrow Semna Gorge where the
river's width is only 500 m., in addition to the
Saras Gorge and the Third Cataract near Abri,
and the Dal Cataract. Lastly, from just above
Wadi Halfa there is a short stretch as fat as
TFaras, where the country beside the Nile is
much less hilly and the alluvial lands open out
oTCe mioTe.

Tapre V
Reaches of the Main Nile in the Northern
Province
Nawme Length  Drop al Meawn Gradient
Low Water
km. miles metres feet
Shendi-Berber 300 187 25 82 1:12,000
5th—gth Cataract 290 181 100 330 1: 2,900
Merowe—Dongola 390 244 30 99 I1:13,000
3rd-znd Cataract 3g0 244 95 313 1: 4,I00
Wadi Halfa 3o Ig na n.a.
Total 1,400 875 250 824 1: 5,600
n.a. = not available.

Vegetation found growing beside the Nile is
remarkably uniform. It is most luxuriant in
the open reaches, especially on the river banks
and in the basins, where these have not been
cleared for cultivation. It differs very little
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with latitude, except in that dates are less
numerous and less reliable towards the south.
Even so, the date palm is the most conspicuous
indigenous plant everywhere. Tt has been grown
i the Nile valley at least since the Second or
Third Dynasty, and even now, despite its great
value and the known possibilities of improving
its culture, it is so little tended or cared for by
the natives as hardly to warrant the title of a
cultivated plant. At first glance the banks of
the Nile appear to be almost wholly clad in
date palms (Phoenix dactylifera, Plate XXI),
singly or in clusters springing from a common
stem, which present a continuous belt of green
wherever there is a strip of alluvial soil between
the river and the desert. On closer inspection,
however, variations in the shade of green are
to be detected, revealing the presence of a wide
range of trees whose seeds are brought by the
river from moister latitudes. These include the

branching dom palm (Hyphaene thebaica), the
sunt, hardz, tath, and hashdb (Acacia arabica
[also known as A. nilotica], A. albida, A. seyal,
A. senegal), the jammeiz (Ficus sycamorus),
the terfa (Tamarix arficulata), and the ‘aradeid
{(Tamarindus indica). Such trees spring up
naturally on the cultivated lands, and are kept
alive by irrigation until their roots reach the
water-table. They are not uprooted or removed,
though they may reduce crop yields, because
of the need for their timber, especially that of
the sunt, for house, boat, and sagia building,
and for firewood. The dgm palm is particularly
valuable in house building as the support for
the roof of a mud-brick house, for its trunk is
stouter than that of the date palm, while its
leaves may be woven into useful matting. The
seeds of the sunt are collected for tanning, and
those of the other A cacias provide useful fodder
for domestic animals,
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There are numerous herbs and grasses which
spring up in the culfivations, to be carefully
weeded by hand and fed to the animals. One
perennial grass of creeping habit, najil (Cyn-
odon dactylon), is present almost wherever
field 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 cultivated 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
fuel,

The Sabaioka Gorge

The striking nature of the Sabaloka Gorge
may be seen from [ig. 53: a mass of igneous
rock about 10 km. from north to south and
8 lkm. from east to west stands up about 150 m.
from the surrounding plain, and the Nile,
instead of passing round one or other flank,
has incised its bed through the middle, forming
a steep-sided gorge which terminates in a
cataract at the northern end. At the southern
end of the gorge Jebel Royan is separated
from the main hill mass by a distance of 23 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 which grindstones are quarried.
The hill masses on either side of the gorge
naturally provide neither cultivable lands nor
sites for irrigation, and so they are quite
uninhabited, There are, however, several water-
courses which collect the drainage of the hills,
and in these grazing for domestic animals may
be found.

The cataract at the tail of the gorge makes
navigation difficult for powered vessels at low
water, while the rapid current that flows during
the flood makes it [ittle easier at that time.
Since the railway was built running parallel to
this reach of the Nile from Atbara to Khar-
toum, there has been ne demand for regular
passenger or goods services by water through
the gorge. Because the land upstream of the
gorge is exceptionally flat there is no prospect
of using the site to construct a Nile reservoir
of useful size, but it has been estimated that a

regular minimum of 50,000 horse-power of
hydro-electricity could be generated if a small
dam were built.!

The Shendi-Berber Reach

The Shendi-Berberreach is the most populous
portion of Northern Sudan. After passing
through the Sabaloka Gorge, the Nile enters a
broad trench with an almost continuous strip
of alluvial land on either side. There 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
sagia, is extensive. As the river has swung from
side to side in the past it has left a succession
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 wetted depending
on the height of the flood in relation to the
floor of the basin. The basins where basin-type
irrigation is still practised are indicated in Fig.
54. Several others have now been converted to
perennial irrigation by pumps.

The climate of the Shendi reach differs
slightly but significantly from that of the
reaches farther north, there being a distinct
rainy season in the summer, of two or three
months” duration, when a rainfall varying from
25 to 100 mm. may be expected. As always on
the fringes of a desert, the totals are extremely
variable, but in most years the rain suffices to
promote some growth of grasses and bushes
away from the river. Date cultivation, on the
other hand, is seriously hampered by even such
low totals, which may cause the ripening fruits
to rot and fall off the trees.

The natural vegetation 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 of
livelihood for the population, but when the
rains fail, asoccurred in the summers of 1947 and
1948, a very high propertion of the livestock
is likely to die of starvation, and perscns wholly
dependent on their animals may be reduced to
destitution. Communications are fairly good

YH, A. W. Morrice, The Developmnent of the Main Nile for the Benefit of Egypt and the Sudan, §. 1. D, Techpical Note
{33, 1933.
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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-
duction of relatively high-priced vegetables,
fruits, and Jucerne for animal fodder. Yet there
is little doubt that in fact the region could
produce even more crops and support a larger
and more prosperous population, for the local
Ja’aliyin are moderate cultivators only, and
many would prefer, if they could, to live off
their animals rather than off their crops.

The systems of agriculture practised in the
Shendi and Berber areas differ little 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 differences which
serve to distinguish the reaches, such asthe
extent of land available for cultivation, the
presence of valuable grazing lands for domestic
animals, the ease and availability of communi-
cations, or the existence of varicus industries,
have remarkably litfle effect in altering the
general pattern of rural life.

Settlement in the Shendi area consists both
of clustered villages and of houses or home-
steads set in almost continuous lines beside the
river on either bank. The former pattern is
more usual where the risk of flooding makes it
unsafe to build houses on the alluvial land, or
else where a gravelly spur not far from the
river offers a well-drained site. The pump
schemes established in the Shendi basins 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 home-
stead occupies the width of land owned by the
householder or by members of his family. A
saqia built at the Nile's edge then supplies
water to the fields before and behind the house,
and also irrigates some fruit frees near the
home and probably is the only supply of
domestic water also (Fig. 41). There is a modi-
fication of the line pattem to be found in cer-

tain pump schemes, such as the government
scheme at El Bauga. There the tenants have
been allotted sites for building their houses and
growing their fruits within their ten-feddan
holdings, and vet live sufficiently close together
for families to be able to visit one another
easily and enjoy a sense of community life.

The disposal of surplus crops and the pur-
chase of simple necessities take place at small
markets held weekly at the larger villages, the
ubiquitous donkey being used to carry both
the villager and his produce to market. Motor-
able tracks connect the smaller markets with
the larger centres such as Shendi, Metemma,
Atbara, Berber, and Abu Hamad. The presence
of the railway has undoubtedly been the reason
why all but one of these centres is on the east
bank of the Nile, yet lorry rather than rail
transport is of the greater importance for local
traffic. Even the distribution of goods irem
wholesalers ip the Three Towns is mostly
effected by lorry, for the speed and reliability
of carriage of goods from door to door is found
here, as in other countries, to outweigh the
advantages of cheaper railway rates. Thereisa
diesel-powered ferry for passengers and vehicles
at Shendi, but elsewhere crossing the river is
not easy, for the native craft that serve at
numerous points are slow and their trips are
infrequent.

Shendi

The two most important towns of the reach
are Shendi and Atbara, The former has a long
history, and it also includes an archaeological
site of Meroitic age’ that has yet to be excavated.
The latter, by virtue of being headquarters of
the national railway system, has grown in filty
years from a small village fo a town with a
population of 36,000 inhabitants. Shendi is the
administrative centre of a district and also the
principal market town of the southern part of
the reach. It was once the seat of a military
garrison in the early years of British rule, and
it is becoming so again as Sudan's army is
expanded on attaining independence. The usual
trades of motor repairs, carpentry, tailoring,
building, and pot baking are carried on in the

! The numerous small pyramids of ancient Meroe, near Kabushiva, date from the 25th Dynasty, when the Sudanese
kingdom of Cush overran Egypt, and from the subsequent period when they retreated from there. Pyramids ceased to
be built i the fourth century A.p., when Christianity spread to Nubia. A. J. Arkell, A History of the Sudan fo 1821, 1955.
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town, and women also busy themselves making
mats and baskets of grasses and palm leaves.
Of greater significance for the future is the
tradition of cotton weaving in the district,
which 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 #66, with its
coloured ends (this is a long outer garment
worn by women, wound round their other
clothes, when they appear in public) en-
couraged a number of Upper Egyptians to
come and set up looms in the town, but even
now there are only twenty-five of them, using
imported yarn because there are no local
spinning factories, and they are producing less
than £10,000 worth of cloth in a year. There
was once a proposal that a modern cotton
spinning and weaving mill be set up about zo
miles to the north of the town, to enable Sudan
to save foreign currency and be more indepen-
dent of supplies from abroad. Cotton from the
Nuba Mountains would be available as the
raw material. The Shendi district was 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-employment.

Athara, Ed Damer and Bevber

Atbara was chosen as the headquarters of
the Sudan railway system even before the
Athara river had been bridged (18gg), and
when the Port Sudan line was built Atbara was
its obvious 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 36,000
the number of employees of the railway work-
shops and administration is 6,150 (zg57). Ed
Damer, 13 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 of the Railways, hoth at the time
resident in Atbara, wele unable to agree on a
point of precedence. The town is econemically
unimportant, though possessing some religious
interest as the centre of an important religious
sect, the Meghadhib. The original Faki Damer,
Muhammad el Maghdhtb, died in 1826, Berber,
to the north of Atbara, is the headquarters of a
poor district whose wealth may increase if
more pumps are installed to irrigate the quite
promising lands near by. The inhabitants have
a reputation, however, for great quarrelsome-
ness in all matters relating to land, so success
for such pump schemes cannot be regarded as
assured.

Between the Fifth and the Fourth Calaracts

The stretch of Nile between the Fifth Catar-
act and Karima is one of the least populated
along the whole of the river’s length, for the
river occupies a narrow trench incised into
highly resistant rocks, and there are very few
level terraces of alluvial land. In suitable sites
a few pump schemes have been established, but
for the most part the Manasir and Rubatab
tribesmen must depend on small fields irri-
gated by traditional lifting devices; on the
cultivation of islands and steep river banks
when the flood subsides; and on their goats and
sheep which find a limited amount of grazing
and browse either by the river or in the 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-Karima railway line, which runs
at an average distance of 15-25 km. {10-15
miles) from the river, and only comes down
near it where 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 differs slightly but
significantly from the Shendi area, in that to
the north of E1 Bauga the summer becomes vir-
tually rainless. This ensures that dates can be
grown much more successfully than farther
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south, and compensates somewhat for the much
reduced grazing available away from the tiver.
Another difference is that below Abu Hamad
the prevailing winds—north-easterlies—blow
in the same direction as the river current for
all but a couple of months in the year. This
makes navigation rapid downstream but very
difficult in the opposite direction. This fact is
probably even more effective than the presence
of the cataracts in preventing native boats
from navigating between the Shendi and the
Merowe reaches. Here and throughout the
Merowe reach almost as far as Dongola, it is
noteworthy that the prevailing winds pile up
sand-dunes on the right or north bank of the
river, so that most of the cultivable lands lie
on the opposite side.

Both the Fourth and Fifth Cataracts have
been studied as potential dam sites. The former
has many advantages, in that it would be
possible to store 10 milliards of water and to
generate regularly 200,000 horse-power of elec-
tric energy, if a dam 50 m. high were built. The
country that would be flooded by such a reser-
voir is very thinly populated, and there would
be few persons needing resettlement or com-
pensation for the loss of their lands. Down-
stream of the reservoir the many pumps which
now use oil fuel could certainly be converted to
electricity; the distance from Hamdab to
Atbara, moreover, is less than 250 km., and so
power generated at the dam could be made
available for industries there.!

The Merowe--Dongola Reach

Downstream of Hamdab a marked change in
the topography is to be observed once the river
leaves the zone of blackened igneous rocks and
flows over the Nubian Series, here represented
by an orange-yellow sandstone. There are a few
isolated hills of the #esa type visible from the
river, an outstanding example being Jebel
Barkal on the right bank 2 km. from Karima,
where numerous Egyptian remains of the
eighteenth, nineteenth and twenty-fifth Dynas-
ties stand, including several small pyramids.?
The Nile usupally flows in a single channel;
when it is at its lowest the water surface is much

1 Morrice, 1955.

reduced, and extensive silt- or sand-covered
banks are revealed. Appreciably higher, and so
liable to be flooded only in years when the Nile
is exceptionally high, there are silt ferraces
that were laid down when the river bed was
higher and are now liable to lateral erosion.?
Between Karima and Debba there are several
small basins which formerly were flooded when
the Nile was high, but now have been protected
by banks and converted to perennial irrigation.
Beyond the alluvial terraces the land rises
gently on either side of the Nile to a sandy or
gravel-covered plain of desert erosion. Apart
trom the local redistribution of material by
summer storms, there is some down-cutting
and deposition to be observed, particularly en
the left bank, where scveral watercourses
draining the Bayuda desert flow into the Nile.

Kevrma and Letti Basins

Beyond Debba, whence the Nile flows
approximately north to Dongola, the terraces
become narrower, and there are no basins very
close to the river. There are, however, two
large basins, set at some distance from the
right bank: these are the Letti and Kerma
basins, whose arcas when fully flooded arc
70,000 and 7,000 feddans respectively. Each
basin is floored with alluvial material that
becomes progressively finer towards its
northern end, and it seems that they must
represent portions of the bed of the Nile at
some fairly distant date. On the east side of
the Kerma basin there is a remarkably straight
line of cliffs about 40 m. high marking the edge
of the desert, while on the western side a line of
sand-dunes lies between the basin and a branch
of the Nile. This branch, the Khor Argo, runs
for 19 km. beside Argo Island, which was itself
once liable to flooding but has now been con-
verted to perennial irrigation. The island and
the alluvial terrace to the west of the main Nile
channel have between them an average width
of about 5 km., beyond which there is a low
ridge. On the other side of the ridge lies the
Wadi el (Ja’ab.

The type and distribution of settlement in
the Merowe-Dongola reach differ so little from

& Arkell, 1955.

» At their highest these silts are found up to abeul 15 m. above the mean low-water level of the Nile, and so even
Lhose too high to be iirigated by sagia are within reach of pump irrigation.
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what has been described in the Shendi area
that no special comment is called for, except
to remark that the individual houses in Dongola
and farther to the north are often conspicu-
ously larger, and possess rather more elaborate
internal designs. Nomadism is by contrast
less important in the drier northern reach.
Near Merowe members of the nomadic section
of the Shaigiya are to be found chiefly on the
left bank of the Nile, their movements altern-
ating between the river and the thin pastures
of the Bayuda desert, They live upon the
produce of their camels, sheep, and goats, and
make a little money by the transport of dates
and grain at the time of harvest. The mean
homes that they occupy, small encampments
of huts made of grass and ddm matting, bear
witness to their poverty, and if it were not for
the extreme madequacy of the cultivable lands
many would probably settle down as farmers,
In the Dongola reach grazing is even less plenti-
ful, except in the Wadi el (Ja’ab and the Letti
and Kerma basins, and Arabs are very scarce,

Rural Indebtedness or ‘Sheil’

The marketing system of the area is generally
similar to that adopted in the Shendi reach,
numerous merchants in the little market towns
acting both as buyers of local produce and as
distributors of imported goods. The profession
of merchant is highly esteemed, having been
followed by the Prophet Muhammad, and is
aspired to by almost every man who has a
little capital at his disposal.! Although a shop-
keeper’s turnover may be small he supple-
ments his income by the prevalent practice of
sherl or money-lending without usury.

The underlying principle of shei/ is that the
peasant, being perennially shortofreadymoney,
pledges his crop in advance to a merchant, and
receives in exchange cash, or more often his
daily necessities, which thus constitutes a
portion of the final purchase price. When he
brings the crop in, he receives for it the balance
of the price, but the total iz a sum much less
than the current market price for produce

freely sold. The difference is the extra profit
made by the lender to reward him for having
made the initial loan, and may be regarded as
the interest or return on the money laid out.
Sometimes debts are carried on from season
to season, and the final result is that the culti-
vators receive a yet smaller return [rom their
lands than their efforts have merited. Further
disadvantages accrue to the community {rom
the fact that more individuals are engaged in
trade than the amount of business warrants,
while investment in other forms of activity
that might raise general living standards is
neglected.?

Communications, Industry and Public Health

When the date harvest ripens in October
the transport facilities of the reach are strained
to carry all the goods offered, and native boats,
camels, and lorries supplement the govern-
ment service of barges and steamers that ply
between Karima and Kerma? At other times
the steamers usually operate at a loss, for with
their rates adjusted according to the value of
the goods they carry, they find that much of
the most profitable traffic is captured by private
lorries, which operate on a direct route between
Omdurman and Dongola. This route was quite
recently marked out (1948), and with virtually
no maintenance costs has made Dongola much
more easily attainable from the capital* A
similar route direct from Karima to Dengola,
known as the Maheila road, runs across total
desert carrying passengers and goods much
more quickly than the steamers can do. Motor
transport is also aided by diesel ferries working
at Merowe and Dongola. A regular air service
was inaugurated in Ig4g to connect Dongola
and Merowe with Atbara and Khartoum, but
the demand proved too small, and 1n 1951 it
was replaced by a ‘Northern Province Monthly
Charter Flight’, which, in turn, was discon-
tinued in 1955.

The prospects of introducing any kind of
industry to cure the chronic under-employment
of the Dongola area do not seem good, for not

* The modern tendeney to invest meney in pump schemes has provided an alternative to the excessive dependence on irade.

A brief summary of the inquiries of local officials into the problem of rural indebtedness has been written by M. W,
Wﬂrnmgton 'Abpects of Money Lending in Northern Sudan', Middle East Journal, 9 (1955), pp. 139—46. The most authori-

At source an this subject is an unpublished memorandni | this Northern Provinee Filcs by Sayed Dawood ‘Abd el
Lamf of the Sudan Political Service: this was drawn on by Wilmington.

S When the river is low the steamers stop at Dongola.

4 J. H. G. Lebon, ‘Desert Motor Routes in the Northern Sudan’, Geography, 40 {1955).
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only are raw materials, power, and markets
lacking, but it must be recognized also that
there is no fradition of craftsmanship or manu-
facture of any significance. The government
has found it necessary to import all the wood-
. work and carpentry required when public
buildings such as the new hospital at Dongola
are erected, and private individuals, when
they come on holiday to see their families,
often bring with them rough deal tables, chairs,
and even doors and windows that they have
had made while they have been away.

The health of the Danagla and Shaigiya, as
indeed of most of the inhabitants of the Nor-
thern Province, is not generally good, for the
incidence of Dhilharzia, malaria, tuberculosis,
and trachoma is high. A particular disadvan-
tage of the Dongola—Merowe areais that during
the cool winter weather all outdoor work is
made extremely trying by the presence of large
numbers of small flies (Stmulivm dammosum
and 5. griseicoliis). S. damnosmwm does not here
carry the ‘river blindness’ (Onchocerciasis) for
which it is feared in parts of southern Sudan
and elsewhere in tropical Africa, but at all times
of the day, and especially in the early morn-
ing and cvening, both species, particularly the
latter (Arabic ngmitti) swarm round people’s
heads and get in their eyes, ears, and noses.
This induces extreme irritability and causes
men to swathe their [aces in their turbans as
they go about their husiness.!

The Kerma—Saras Reach

The Kerma-Saras reach begins at the Third
Cataract and continues through the tangled
wilderness of hills and valleys known as the
Batn el Hagar (Arabic ‘belly of stones’), as far
as the Second Cataract, 40 km. above Wadi
Halfa. The extremely indirect course of the
tiver is to be explained by the presence of the
resistant rocks of the Basement Complex,
through which the Nile has followed lines of
weakness in eroding its bed. Numerous ruined
temples and forts along this reach aitest its
impeortance at periods of Egypiian penetration
of Nubia, particularly during the cleventh to
twelfth and eighteenth to twentieth Dynasties,
but today the area is culturally, economically,
and politically a backwater, quite outside the

stream of current events. There is here no con-
tinuous line of settlements, but small groups of
houses are to be found wherever patches of
alluvial soil oceur. The lift required for irriga-
tion is often so great that fwo water-wheels
have to be used in series to reach the highest
cultivable land, and in consequence the people
are generally very poor. Below Akasha, where
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 of 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 visible,
of the railway which was built in 1885 to
Akasha as part of the campaign to relieve
General Gordon in Khartoum. In 18g7 the
line was extended to Kerma, but in 1905 the
rails were removed after the desert line to Abu
Hamad was built. Whether by native boat or
by road, communications along this reach are
80 expensive that good dates from the area
can hardly be sold in Wadi Halfa at a profit,
yet the total produce is so small that no railway
or metalled road could possibly he worth
buiiding, 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 fiilled.

The Halfa Reach

The Halfa reach is limited to the south by
the Second Cataract and to the north by the
Sudan-LEgypt frontier, beyond which most of
the alluvial land is flooded when the Aswan
Dam is full. In this short stretch there are
cultivations irrigated either by pump or by
sagia. The sole market of any importance is at
Wadi Halfa, where the Sudan Railways system
connects with the river steamers that run to
Shellal, just above the Aswan Dam. The dock-
yard, railway sheds, customs and immigration
offices, aerodrome, and export-import agencies
explain the growth of Wadi Halfa to its present
size. There have on many occasions been plans
put forward for extending either Sudan’s or
LEgypt's railways to avoid the slow journey by

' D. J. Lewis, ‘The Simuliidae of the Anglo-Teyptian Sudan’, Trans. Royal Lnt. Sor. London, 99 (1048).
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Bleamer, bul these have hitherto come: to
nothing. As the High Dam is bullt it will pre
sumably prove necessary to complete the rail-
way link, for the site of Wadi Halfa town will
disappear when the reservoir is filled: the
Breat variations In level, momover, that

arg
to be oxpected In an' over-veir SIOTHEE TEser-
voin wonld malke it virtually impassible o
provide the dockyard, loading and ahloading

g

ficilities required by a steamer servics,

AGRICULTURE
Agriculture throughout the whale of the
Northern Provinge i3 in 1 state of tromsition,
s & result of the introducton of cheap and
relinble I_:::-""-C-.‘l-i.lli\f'-.'l- DUmps Lo 1':‘-[‘||:_|-_|: the
trackitional sagfa with its bulls, Unitl the astih-

Hshment of the gavernment pump schemes
doring the First Werld War, virtually all
ugtcultpral lands W the repion were irrigated
by traditional means, but by 1555 the area
commanded by pumps—approximately 150,000
feddiuns —was prabably more than so% of the
totnl cropped land)?

Systems of Irrigation
The traditional means of irripation are of

three kinds: tlhey

have given their names to
several types of land, namely, sefwba  Tand,
sagia or shadddf land, und the basins, B serlaela

it ‘ave 'meant the banlks and wlands which
petErve o sufficient weltin

g durng the annual
Nile flood to produce a crap withont further
watering, The saygie land means the hish silf
ees abave the Hood which sir irrigated by
faqua (an ox-drawn watec—wheel) or occasionally
b shadiif (a hand-operated lever with counter
paised we s, Blate XX1I), whils the basins
e freas mio which the river used ta flow
when [ flood, perhaps through a specially eut

thannel, so as+t6 food an areg wh Se Extent
would viry considerably from year to year, Thi

i or shadif could be uged to irri

ate two
oroeven three crops i the year, and thus
tormed the backbonz of frming, whareas the
other methods, dependent on the natural rise
at the river in flood, could, of course, produce
only one crop per year (Fig. g4,

Neither the figures nor the appropriale son-

' See chapters by A. R. C, Bolton {Land Tenure), G. . Bacon (Crops), W, N. Allan
J. W. Hewison (Northern Province} in A4 griculture in the Sudan, 1948.

* Sudan Government, Ministry of Irrigation and H. 13. P., Irrigation by Pumps from the Ni
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toured maps are availible to make a valid
estimate of the total ares of seluba land in the
Northern Province, and indeed the task muist
be made more difficult by the fact that con-
ditions vary considerably from year to year,
[n the course of time islands are frequently
scoured away by the Asod and redeprsited
elsewhere, and it moey also ha ppen that a think
fayer of sand is laid down over a fertile bank

or 1sland, making it impossible to cultivate it.
The total aren watered by sagie may. be psti-
mated from the fact that the greatest aren that
OnE sagin can water 14 ahout 5 faddans when
the Nileis at its highest, declining to perhaps 2

feddais when the tiver Talls and evaporation is
most severe® Tn rg43) the nomber of water
whesls i the Northen Province was 4,450,
and there are still nesdr] ¥ 10,000 af them, The
latter figure has declined fess than mght have
been expected in view of the rise of Pl irm-
gation, the reason bemg that the growth of
population his increased the pressure to males
the most possibile use of the land. Of the nitneal
basins several have been converted in part to
perennial |

dtion. Those now rema Mg are
showri in Table VI, with & statement of the area
ol each when Aooded.
TaBLE VI
MAIN NILE BASINS
Area Flooded in Feddans
(@) Shendi Basins (i a fairly good y car)

Hugna . : - 2,000
Wad Hamid . . 0,000
Basabir . . 5,000
Salawa . J . 1,000
Sayal . . . 3,000
Guweir . . . 3,000
Taiyiba . . . I,000
Kelli . . . II,000
Kumetr . . 3,000

38,000

() Dongola Basins

Kerma, . ‘ 33,000
Letti . . 47,000

40,000

Total 78,006

(Irrigation) and C. B, Tracey and
le 1n the Sudan, 1955.
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Fic, 54 Government pump schemes and arcas
of bhasin irrigation in Northern Sudan. Irom
Swudan [rrigation, Khartoum, 1957

When the Nile flood is below average the
area flooded is drastically reduced, as appears
in the following table:

Tapir VII
RANGE OFF AREA FLOODED IN
BASINS

Shendi  Dongola  Tolal
1938 Very good
Nile 41,000 62,280 109,280
1941 Poor Nile 6,050 4,680 10,730

In general the basins are popular because of
the ease of cultivation and the fact that the
yields usually suffice to cover the low irriga-
tion charges, if there are any, quite easily.
Some officials of the region declare that basin
irrigation leads to indebtedness and irrespon-
sibility in the peasant, who sees only tfoo
clearly that prosperity or poverty depends on
the will of 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 the basin farmers are
extremely diligent and skilful cultivators.

In the sagia lands three cultivation seasons
are recognized—shitw: or winter, seifi or sum-
mer, and damira or flood. The shifwz season
extends from 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 the sandier and less
fertile areas. Among the leguminosae bersim
{Medicago sativa or Iucerne) may be found in
the fields in the winter, for it is a perennial
crop, and lubia (Dolichos lablab) may still be
being irrigated to produce a crop of seed, having
been sown in the hotter flood season which it
prefers. In the Shendi-Berber reach partic-
ularly, fasulia {Phaseolus vulgaris or the haricot
bean)isgrown bothfor export ags dried heansand
as a green vegetable, while farther north lupin
and ful masri (Vicia faba or the tick Dbean)
are grown where the winter is longer and cooler,

Summer crops are not very important, for
the river is so low and the temperaturcs are so
high that irrigation is difficult and unreward-
ing. Because of the shortage of animal fodder
some dhura millet (Sorghum vulgare) may be
grown, to be cut green, but apart from this the
sagqia’s chief duty is to keep the perennial
crops like lucerne and the fruit trees alive
(Plate XXII). Dates, mangees, and citrus
must all be watered copiously if they are not
old enough for their roots to have reached the
water-table, and if pumps break down through
overwork the trees die. The summer seascn
extends from May to August, and so a second
reason why field crops are not much grown is
the danger that the river may rise before they
are harvested and then may burst its banks
and destroy them.

The flood season extends from August to
November. It is the time of year when culti-
vation is easiest, because the river is full and
the high humidity of the air reduces the need
for water, but it is also the time when insects
and other pests are most likely to attack the
crops. Millet, Jubia and maize ate the principal
saqra crops, and small areas of ground-nuts,
sesame, and bamia (okra, Hibiscus esculentus)
are also grown. On sefuka land, much the most
important crop is Iubig, 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
soft.

In the basins the soil is usually heavier than
in the seluka land, and ploughing may be
needed after the flood subsides to break up the
surface to make a seed-bed and also 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 fubia, millet, chick peas (Cicer arie-
trneem), haricot beans, and wheat. In the Kerma
basin the high yields obtained in the first few
vears of cuitivation 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 silt has brought
some improvement, and now the wild licerne-
like plant kiteik (Trigonella laciniata) provides
useful grazing outside the forest reserves.

Land Tenure

All the sagia land, like some of the seluka
land and of the basins, consists of privately
owned land that has been surveyed and regis-
tered since the earliest years of British rule in
Sudan.! Because the inhabitants of the area are
Muslims, when owners die the division of land
between heirs follows the Shari‘a law of 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
smailest individual right to land today is
extremely small. In fact, very minute areas are
not demarcated or registered separately, for
they would be much too small to be worked
economically. Instead, when the size of indi-
vidual shares falls below a prescribed minimum,?
they are recorded as undivided shares, and then
it is customary for one member of the family
to act as the representative of several owners,
working the land and distributing the yield to
the owners or their representatives.?

The distribution of the crop on irrigated land
is still further complicated by the customary
division of shares between the sagia builder, the
owner of the bulls, the land-owners and the
persons who actually do the work of cultivat-
ing; all these have their traditional shares,
several of which may accrue to the same per-
son. In fact, frequent and long-drawn-out dis-
putes about inheritance, the demarcation of
land, and the distribution of profits irom it
have given the Northerners a well-merited
reputation for quarrelsomeness, and it some-
times even happens that land is allowed to go
out of cultivation for lack of agreement on the
proper distribution of its produce.

The Modernization of Agriculture

The conversion of sagqiz lands and basins to
pump irrigation is part of a process of moderni-
zation of agriculture in the Northern Province
that is as yet incomplete. The first step was
taken in 1go4 with the establishment of the
Zeidab concession, when 11,000 feddans on the
west bank near Atbara were leased to a private
company which intended to settle on the land
numbers of freed slaves from the United States
of America. When this scheme foundered, the
concession was taken over by a company known
as the Sudan Plantations Syndicate, which
undertook the growing of cotton as a com-
mercial venture.* Despite some ups and downs
caused by variations in the price of cotton the
scheme has on the whole prospered, and is now
in the hands of a wealthy Sudanese family.
Tenants are responsible for the growing and
harvesting of cotton in tenancies of 5-10
feddans each, and receive a 50%, share of the
profits in addition to some 2 feddans of irri-
gated land on which they may grow whatever
they please, retaining the whole crop.’

‘The government’s first venture into agricul-
ture in the province, apart from setting up
small gardens for the supply of fruit and vege-
tables to officials, was during the First World
War, when irrigation schemes were inaugu-
rated in a number of hitherto little-used basins

* Qver certain areas of seluka and basin land peasants had merely rights of cultivation rather than freehold tenure.
* This minimum cannot be expressed in terms of area, for it in fact depends on the width of the irrigable strip of land

beside the river,
* Tn practice the rights of absentee heirs frequently lapse.

* The Republic of the Sudan, Ministry of Irrigation and H. E. P., Sudan Irvigation, 1957,
® This method of sharing the profits of cotton cultivation bears a close family }ikeness to that adopted in the Gezira
Scheme. The workings of such a distribution of shares are discussed in more detail in Chapter XIT below.
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FiG. 55 Pump irrigation in Northern Sudan.

From a map drawn by the anthor to accompany

Irvigation by bumps from the Nile in the Sudan,
Khartoum, 1955

to avert the risk of famine in years of low flood.
Despite various difficulties caused by inefficient
cultivation, the schemes have continued to
operate until the present time, their number
having been increased during the Second
World War by the addition of two new large
schemes, Aliab and Bergeig (Fig. 54}). In the
government schemes there is no sharing of
crops, the government taking its return by
charging a water-rate which varies according to
the crops grown. For many years now these
government schemes have been run at a loss,
the sums collected from tenants being in-
adequate to cover all the costs of fuel,
maintenance, depreciation, and supervision
that the government has incurred. Successive
efforts have been made for many years to
eliminate this loss, but if the water-rates were
raised to the levels needed to cover costs, many
of the tenants would have to abandon their
hioldings. It is, however, easicr to diagnose such
faults as over-stafiing of govemment offices,
poor agricultural practices on the part of
tenants, or bad marketing facilities than to
overcome them, Some officials have felt that the
wisest course would be to dispose of the
schemes to private individuals or to local co-

operative societies, though the withdrawal of
the element of subsidy involved in their
running would certainly be unpopular.

Despite the discouraging example of the
povernment’s schemes, there has been a con-
siderable development of privately financed
pump schemes, whose present distribution is
indicated in Fig. 55. By taking advantage of
the higher lift and output of a mechanical
pump, these schemes have been able to bring
under cultivation land toe high ot too far
from the river to be irrigated by water-wheel.
Sometimes existing sagia land is incorporated
in pump schemes; sometimes channels are dug
to enable sagia land to be irrigated from the
pumips in return for a suitable water-rate; and
sometimes nearby water-wheels are undis-
turbed and continue to operate as before. The
most efficient schemes have undoubtedly been
those where private individuals have acquired
enough land to be able to set up schemes com-
pletely within their own control. These schemes
are not popular with the local populations, who
are usually associated as employees only, but
some of the longer established private schemes
are (uite profitable.

The more usual types of non-government
scheme are usually either private and com-
mercial or else co-operative, though in practice
they differ little. In each instance a pump is
bought and installed, and canals are dug to
command an area which may include both
private and government, i.e. unregistered, land.
The former remains in the hands of its existing
owners, whilst the latter is shared out in
tenancies, usually of 5 or To feddans each, and
these are watered according to an agreed
rotation, the crops being shared equally between
tenants and the pump owner. When the pump
is the property of a private individual and the
scheme is being tun as a comnercial enter-
prise, he keeps any profit that remains after
paying his expenses. This sum may be presumed
to be sufficient in most years to reward him for
his pains and his investment, since there is still
a long waiting list of applications for pump
licences, When the pump has been bought by a
subscription between the villagers themselves,
the scheme is called a co-operative one, and the
profits, if any, from the scheme's 50% of
the crops are used for the improvement of the
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scheme, for works of social betterment in the
locality, and for the payment of a dividend of
not more than 129, to the shareholders. In the
Shendi-Berber area the majority of the schemes
ate of the commercial type, whereas in the
Merowe-Dongola area, and to a smaller extent
near Wad: Halfa, the co-operative type is more
comnon. The commercial pump-owners are
usually businessmen or retired government
officials, while the subscribers to co-operative
schemes, who are required by ordinance to be
local persons, often include members of the
villages who have found work outside and arc
anxious to do something for the people left at
home. Indeed, in view of the difficulties of
communications north of Dongola and the
high cost of fuel and spares, it is probably
only philanthropic rather than commercial
motives that have been able to bring about
the establishment of pump schemes there
at all,

The crops grown on the pump schemes differ
little from those to be found on the sagia land.
Yields are, however, usually better because
watering can be more thorough and more
frequent., On the other hand, the growing
shortage of animal manure in relation to the
area cultivated is having harmiul effects on
fertility which artificial manures can only in
part restore. There is a common practice of
digging sand from the desert and using it to
enrich cropped land. Such manure, especially
when it comes from the site of former habita-
tions, provides a source of nitrogen of value to
the crops. This practice is understandably
deplored by the Antiquities Service.

It may be thought surprising that cotton,
the mest important crop both in Egypt to the
north and in the Gezira to the south, is not
grown in the Northern Province except at
Zeidab, particularly sinee a major agricultural
problem of the region is the low financial return
to be obtained from the existing field crops.
‘The reason is in part that the strict discipline
required in proper levelling, ridging, weeding,
and cleaning, if a success is to be made of cotton
growing, is not readily accepted by the inde-
pendent-minded Northemers. A more impor-
tant problem, however, is that they cannot be
prevented from growing such crops as bamia,
which harbour the pests of cotton, throughout

the year, and in consequence pests abound and
yields suffer. Renewed attempts are shortly to
be made to grow cotton at Aliab,

Among existing crops quite high returns are
to be obtained from lucerne, which is com-
monly grown among young fruit trees and also
as a field crop at Gendetu. It needs a nearby
urban market, being bought to {eed the goats
which many townsmen keep to provide a daily
milk supply. The highest profits of all can be
obtatned from onion cultivation, which requires
a great deal of skilled work in the preparing of
seed-beds, transplanting of wyoung plants,
manuring, and harvesting.

High returns can also be expected from the
growing of fruit trees, those best suited to the
region being citrus fruits and dates. Of the
former Sudan can produce a very good sweet
orange, green in colour, while the grapefruit
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 numbers are now coming to bear
fruit, after a set-back in 1946 when many
young trees were drowned by the exceptional
Nile flood. There are estimated to be 2,000,000
date palms in the Northern Province, which
should be sufficient to supply the whole of the
country’s meeds and to support a vigorous
export trade. Unfortunately, of the existing
palms more than half are self-sown scedlings of
poor varieties which are not watered and give
small crops only. Even the better palms are
usually allowed to branch until six or more
stems are growing from the same roots, and the
yields are in consequence much lower than
they should be. Experiments in government
gardens have shown that if dates of good
varieties are planted at the proper spacing, and
if young shoots are removed as they appear,
regular watering will bring an annual return
of mare than £60 to the feddan, the lile of the
trees being as much as Too years. The main
obstacle to the adoption of a rational policy of
date production is that the ownership of date
palms does not necessarily go with the owner-
ship of the land from which they grow. When
an individual tree may be shared between a
dozen or more owners, it is an almost impos-
sible task to reach an agreement to cut it down
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as economic today. From overprint to Sudan Surveys 1:100,000 series of Northern Province and a
Report from the Soil Research Section of the Ministry of Agriculture, 1055.

and replace it with another that will not bear
fruit for a number of years.

The government pump scheme at El Bauga,
it will be recalled, lies near the southern limit
of date growing. The scheme presents a most
attractive appearance, for each ro-feddan hold-
ing contains in addition to the fields in the
rotation a 28-feddan plot of dates and 1 feddan
devoted to citrus fruits and a vegetable garden.
Except in the fine gardens near Mctemma
there has been much less planting of dates or
other fruit trees in the commercial and co-
operative schemes, for there has not been
sufficient agricultural extension work to make

known the results of the government’s pomio-
logical experiments, while the owners and
tenants are often too impatient to care for a
crop that takes seven to eight years to bear
fruit,

The economic limit to which water can be
raised by pump has not been precisely deter-
mined; at present it is rarely more than 1o m.
in the Northern Province. For the purpose of
determining the ultimate irrigable area in the
region a survey was recently conducted to
locate the 15-m. ‘isopotamont’ on either side of
the Main Nile, an isopotamon being defined as
the intersection of 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 15m.
was chosen on geomorphological as much as on
economic grounds, in that the highest alluvial
terraces throughout the Northern Province are
generally situated below the 15-m. isopotamon.
While a lift of 20 m. is being attempted at
Guneid on the Blue Nile, it is very doubtful
whether anything more than 10 m. could 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 seil; from it Fig. 56 has been
drawn, which represents the whole 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 permit
the irrigation of all these areas, there will only
be a temporary lessening of the pressure of the
population on the land in the Northern Pro-
vince. The present tendency for the men to go
away to find work, whilst leaving their wives
and families in their native villages, reflects in
part the fact that this is probably cheaper than
trying to set up a home in any of the towns
where worlk is to De found, Tt is also to be ex-
plained by the general convervatism and lack
of education among the women, who are afraid
to abandon their circle of friends and relatives
and follow their husbands wherever they go.
Certainly it appears that the influence of Islam
and social custom almost entirely eliminates the
problem, so comnmon in other parts of Africa, of
the wife who turns to other men’s arms for con-
solation when her husband is away. The penalty

for a wife's infidelity would be complete social
ostracism cor even death.

Concluston

Some reference is made above to attempts
that have been made to introduce a wider
range of industries in the province. Yet in a
region where the people are spread out in so
long a line, and where communications are in
consequence both costly and difficult, it cannot
be expected that emigration will ever be wholly
unnecessary torelieve 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 default when government investment is
planned for the country as a whole. However, as
educational facilities spread throughout the
rest of the country, this predominance is
likely to decline, the process being speeded
up by the growing tendency for educated
Sudanese of whatever origin to settle on re-
tirement in one of the Three Towns, usually
Omdurman.

In this way local ties are being weakened and
are being replaced by a growing sense of loyalty
to the city and to Sudan. Vet at the same time
the organs of dissemination of Sudanese culture
—the press, the radio, the schools, the trade
unions—remain principally in the hands of per-
sons with a Northern Sudanese background. The
paradox remains of a Land of the Blacks where
Nubian and Arab elements occupy central posi-
tions in the State, and are likely to determine
the course of national policy for many years.




Chapter XTI
WESTERN SUDAN

WeEsTERN SUDAN is & term commonly used
to refer to the whole of the provinces of Kor-
dofan and Darfur, which together comprise
more than 850,000 sq km. (340,000 sq. miles}.
Despite the considerable physical differences
which exist between various parts of this large
area, there is some justification for regarding
the whole extent as a single regional unit (Fig.
57). Climatic and vegetational zones, running
from east to west, cut across distinctions of
soils and relief, which run from north to south.
The unity of the region, and its difference from
comparable areas east of the Nile, become
apparent when it is observed that negroid ele-
ments of great antiquity are widespread both
in Kordofan and Darfur. Mauy of the Arabs
and other nomads who are to be found in the
two provinces have come from the north and
west moreover (Fig. 58). Except among the
Nuba, Islam is widespread and the Arabic lan-
guage is accepted as the lingua Iranca every-
where. For the past century the administration
has been directed from two main centres, El
Obeid and El Fasher, and of these the former
has much the greater commercial importance,
being the entrepot for all the trade of the west.

Within Western Sudan numerous subdivi-
sions may be distinguished according to differ-
ences of structure, soil, climate, and vegetation.
For convenience of description these will here
be grouped together into four principal sub-
regions, their boundaries being determined by
physical phenomena but reinforced by dil-
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 dry season, lasting more than half
the year, men and animals are confined to such
limited areas as lie within the reach of per-
manent pools or wells. The region as a whole

is thinly populated, the 1g55-6 census giving
a population of just over 3,000,000 inhabitants
and an overall density of twenty-three to the
square kilometre (less than sixty to the square
mile). This is uncevenly distributed, however,
for many areas with densities of more than fifty
to the square kilometre exist, particalarly in
the Nuba Mountains, while in the Semi-desert
Iying to the north the mean density is less
than two persons to the square kilometre. There
is no doubt that a much larger human and
animal population could be supported by the
agricultural and grazing resources of the region,
particularly if the water supplies could be
extended, and rational grazing control could be
instituted and enforced. In the accounts of the
sub-regions that appear below, special attention
will be given to the differences in structure and
relief that make different methods of securing
a water supply appropriate.

WESTERN DARFUR

Western Darfur, lying to the west and north
of the Qoz sands, is one of the few habitable
parts of Sudan where the solid geology 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, which consists predominantly of
basalt together with some phonolite and
trachyte. The general elevation of the plain is
about goo m. (3,000 ft.) above sea-level, the
underlying platform of the continent having
here undergone a slight upwarping along the
divide between the Chad and Nile basins. The
volcanic range rises to 3,000 m. (10,000 {t.)
and dominates the drainage of the surrounding
country, but its extent is not great, being only
50 kim. (30 miles) from east to west, and 110 m.
(70 miles) from north to south. There are also
some smaller basalt areas to the north-west of
Jebel Marra.
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Fic 5%7. Western Sudan.

The plain of Western Darfur consists of
gently undulating country, dissected by local
streams and by larger watercourses which drain
Jebel Marra. The incision of the main wads
beds into the plain suggests that there is here
a former peneplain whose drainage has been
rejuvenated by uplift, while the presence of a
number of flat-topped iuselberge rising from
100-200 m. above the plain suggests the rem-
nants of a still earlier peneplain. Just to the
east of Jebel Marra and in the extreme west of
the province near the border, there are some
small outcrops of Nubian Sandstone which
appear as low hills, and suggest that formerly
much of the province must have been overlain
by sedimentary rocks.

The rainfal! of this lowland area varies con-
siderably, from a bare 300 mum. (12 in.) at the
fringe of the Semi-desert to more than 700 mm.
(28 in,) in the extreme south where the Qoz

sands overlie the southern portion of the
province, On the strength of both the ramfall
and the natural vegetation it is appropriate to
recognize two zones in the plain, a northerly
and a more southerly, The former bears a
vegetation described as Acacia melfifera thorn-
land, and because the soils are thin and stony,
with a few sandy patches, grazing i{s not good
and the population is sparse and impoverished.
The latter bears a denser woodland savannah,
the Hill Catena variant of Low Rainfall Wood-
land Savannah, according to Harrison’s classi-
fication, has better water supplies, and is
altogether more suitable for human occupa-
tion.t

TueE NORTHERN ZONE

The more northerly zone reaches its northern
limit where the Nubian Series overlies the Base-
ment Complex rocks, there being also a marked

1M, N. Harrison, ‘Report of a Grazing Survey of the Sudan’, duplicated typescript circulated by the Ministzy of Animal
Production, Khartoum, 19535.
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Fig, 58. Seasonal movements of nomads in Western Sudan. This generalized map of seasonal migrations

in the west may be studied in conjunction with Figs, 35-38 (the distribution of animals in Sudan) and

Fig. 33 (enimal owners and animal herders). The winter migration to the Jizzu grazing, indicated by a

broken line, depends on good late rains and does not take place every year. From information kindly
supplied by P. Dwran, the Ministty of Animal Resources, and other sources.

decline in rainfall towards the north and east,
Since this zone lies close to the Nile—Chad
watershed the streams carry little water, and
in the dry seasen the wells dug in the sands and
silts of the wadi beds soon dry up. Some official
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

tA. D. da Vajda, ‘Some Aspects of Surface Water Development in Arid Regions’, F.A4.0. Development Paper No. 21,
1952.

Zaghawa, with small numbers of Fur and a few
Beni Hussein and other Arabs, including some
small sections of the Rizeigat 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 few 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
great wadis such as the Azum and the Barei in
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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 14° N. The
latter area, known as the 7izzu, 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 of grassy and herbaceous plants springs
up in the cool weather and remains green and
succulent until january or February, so that
camels and sheep can be grazed upon it and
need no other water supply. The chief species
of value are Indigofera bracteolata, I. avenaria,
and Newrada procumbems. Not only Zagahwa,
Northern Rizeigat, and Meidob frem Darfur,
but alse Goran and Bedeyat from French
Equatorial Africa, and most of all the Kababish
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 in the best of health and spirits.?

The cultivators of the zone live near the
watercourses, and grow their crops in two
types of atea. Where patches of sand occur,
as outliers of the Qoz, they grow bulrush
millet {Arabic dukhn, Pennisetum byphoidenm),
since this grain can withstand even drier con-
ditions than the common millet (Sorghum
vilgare, Arabic dhura), which provides the
staple food of the majority of the Sudanese.
They also cultivate the sandy stream 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 wadi is of great impor-
tance. There are fruit gardens producing citrus
fruits and some of the few date palms of the
province. These latter are of more interest as a
rarity than as a commercial crop since the
summer rains usually make the trees shed
their flowers, after which they have to flower
again, with the result that by the time the crop
ripens the weather is too cold and the dates
are of poor quality.? In the winter tobacco is
grown, and irrigated plots of onions are culti-

! Harrison, op. cit.
® Farther west in Nigeria dates are successfully grown at Fika, latitude 11° N., which has a much higher rainfall (750
mm., €. 36 1a.) than Kutum; this is because it has proved possible to adapt dates to a changed environment, so that they
bear their fruit in the winter, which is dry. Kutum lies in an intermediate belt between truc desert and the motster
conditions of Fika, and the date palms, which will have sprung up from haphazardly discarded seeds, cannot thrive there,

vated by the women. The Wadi Kaja is the
most reliable source of water in the area, but
other wadis 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 along 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, The
villagers who stay behind reap the harvest
and protect their homes and lands from
strangers.

THE SOUTHERN ZONE

In the southern zone of Western Darfur
there is a gradual amelioration of conditions.
The soil of the plains remains thin, stony, and
mfertile, 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 and east, who bring considerable
numbers of animals 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 offer
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 tuffs within the mountain. There are
also sandy or silty alluvial fans deposited by
the local streams, which are favoured for cul-
tivation. The nomads are attracted both by the
water supplies and by the good fodder for their
animals afforded by the najil grass (Cynodon
dactylon) and by the pods of the hardz trees
which fall in large quantities in the late winter.

As seems general in Africa at this latitude,
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where both nomads and settled villagers arc
found occupying a commeon territory, the Fur
live exclusively in compact villages, varying
from a bare 50 huts, which would indicate a
population of 150-200 persons, to as many as
200 huts or more. There is evidence from the
distribution of broken sherds and disused
grindstones on many of the hills near the Azum
that at some carlier date villages were sited in
defensive positions, comparable with those
occupied until very recently by the Nuba.
Today, however, villages are built at a distance
of about half a mile from the wadi bed, usually
on a stony site where drainage will be rapid
after rain.l

The principal areas of cultivation of the Fur
are to be found along the river terraces and on
the sandy soils laid down by the minor wadss,

[Zn| sone H 1] AT threshing, and bringing the grain
——  into store. Many of them, moreover,

F1c. 50. Land classification and use in Western Darfur. From cultivate crops of millet on their
U.S.A.AF Trimetrogon Aiv Survey (1943} and local survey by gwonn in the intervals between

where groves of the sardz tree occur

| LMETEE (Fig. 39). The land is cultivated

|  every year, with only short periods
of fallowing, but crop failures are
rare since the soils are well supplied
with 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 the flavour of dhura
| porridge, and also ground-nuts,

| maize, sesame, and bamia. Sowing
of the summer crops takes place in
June or even July, rather than with

the first rains in May, because of

| the probability of a dry spell in May
or June which would be fatal to
young crops. Maize and bamia are
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 the
work of weeding, and are subse-
quently responsible for harvesting,

carrying out their duties of cook-
ing the family’s food and caring for the
children.

During the winter the women often burn
and clear small patches of ground near the
stream beds, and use them to grow green
vegetables, especially onions (Plate XXIV).
At the same time a few of the more enlightened
men tend the fruit gardens that are to be found
near 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 unnecessary. The occasional frosts
on winter nights, however, mean that trees
may be hard to establish, and bananas can
only be grown under the shelter of tall hardz
trees. At Geneina {Arabic ‘Garden’) mangoes

1 K. M, Barbour, ‘The Wadi Azum’, Geog. Journ., 120 (1954).
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grow extremely well, and some are now trans-
ported in May and June as far away as El
Obeid.

A leng-established indigenous cotton is sown
in the summer and treated as a perennial crop,
being allowed to stay in the ground for three
years or more, the lint being gathered as it
ripens, The crop is of poor quality, diseased
and giving a low yield, but centres of commer-
cial production are far away, and there has as
vet been no control by the administration.
The cotton is used to produce a coarse native
cloth, spinning and weaving being carried on
in most families. In this as in their other trades
the T'ur show how peasants’ traditions differ
from those 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 removals from place to place, the
Fur have a greater need for self-sufficiency
than the mobile Arabs and accumulate posses-
sions with less embarrassment. Apart from
weaving, the Fur also have members who can
tan and dye hides and skins to make slippers;
tailors and cap-makers who make garments
ready to wear; smiths who make and Tepair
spears, hoes, and knives; and women pot
makers who form and fire water and cooking
pots in a range of sizes. The dyes used by the
tanners are today imported, and the source of
iron for the smiths is now usually a broken
lorry spring rather than a local ferruginous
sand, but otherwise the craftsmen are almost
wholly self-reliant.?

Local Crafts and Markets

This self-sufficiency is a relic of earlier days,
when Darfur’s only link with Europe or the
Mediterranean world was by the precarious
Darb el Avba'in, 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 difficult and
expensive, so that on the one hand there are
few products of Darfur that can bear the cost
of transport to central Sudan or to markets
abroad, while on the other hand goods brought
more than 8oo km. (500 miles) from the rail-

head are rarely able to compete with local man-
ufactures.

Commerce in Western Darfur consists mainly
of an exchange of local products, and takes
place at markets which are held regularly,
usually at the larger villages. The markets
attain their greatest importance during the
winter months, for then the Fur have little or
ne work to do in the fields, and can readily
spare the whole day to walk 15 km. (ro miles)
or more to market, do a little buying and sell-
ing, and walk liome in the evening. Objects
otfered for sale at the markets include baskets
of grain and bamia and raw cotton brought in
by the cultivators, limes and onions from the
irrigated gardens, native thread and cloth,
locally made hoes, knives and axe-heads, and
occasionally some chickens, eggs, sheep, or
goats. There is a section of each market devoted
to the sale of native Deer, brewed by women
from millet, for few of the uneducated Fur pay
heed to the Islamic ban on alcohel.

Camel-owning Arabs may also attend, buy-
ing grain and offering to carry loads to Geneina,
Nyala, or Il Fasher, while the Baqgara bring
milk and butter and an occasional bull for
slanghter. There are, moreover, several pedlars
of various tribes who travel from market to
market selling a mixed assortment of foreign
wares. Sugar and tea are the only additions
to the native diet apart from certain spices
and Port Sudan salt, which is now generally
preferred to the coarse native salt evaporated
from the streams of Jebel Marra. The merchants
also sell cloth for women's robes, the blue #gb
being worn increasingly in preference to local
cloth. Other wares include beads, matches,
razor blades and needles, mirrors, charms,
sandal-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 where there
are lock-up shops in which merchants can leave
their goods in safety, are to be found in the
administrative centres of the districts: Zalingei,
Geneina, Kutum, and Nyala.® In addition to

i Nyala, which Jies on the borders of western Darfur and the Qoz, is chiefly impottant as an administrative and commer-

cial centre for the Bagqara Arabs.

£ Idem, ‘The Wadi Azum from Zalingei to Murne?’, S.N, & ., 41 (1g50).
*W. G, Browne, Trauvels in Africa . . ., 1792—1798, 1700, 1806,
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Jeliaba, i.e. merchants from the riverain areas of
central and northern Sudan, who are also to
be found in the southern provinces and as far
west as Nigeria, these towns 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
and liquors. The consumers at these towns are
the members of government departments and
various locally recruited officials, together
with the small number of urbanized members
of local tribes. Away from the centres of
government activity there is scarcely any com-
merce of importance, and hence few exiran-
eous groups to be found.

At Zalingei and Geneina and beside several
of the streams between El Fasher and Jebel
Marra, e.g. the Wadi Golo, some of the more
enterprising merchants have been encouraged
by the presence of geod soils and plentiful
underground water to undertake commercial
crop production on a small scale. Potatoes did
well while there was an appreciable number of
Europeans at El TFasher to buy them, and
tobacco, intended for the manufacture of
coarse snuff which is generally chewed rather
than taken by the nose, has proved the one
conunodity 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 con-
siderable distances into Sudan, and there is no
doubt the crop could support a small canning
or syrup-making industry if the capital were
forthcoming.

Of other industrial prospects Western Darfur
has at present none, hoth from the lack of raw
materials and because of the difficulty of com-
munication with the rest of Sudan. Now that
the railway has reached Nyala it seems likely
that the existing small transit trade which
carries goods from Port Sudan to Wadai in
French Equatorial Africa may well increase,
particularly since the local authorities are
making serious efforts to develop the produec-
tion of cash-crops there.

JEBEL MARRA

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 transport, and the streams to which it
gives rise are responsible for almost 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 fo be
distinguished from the lowland Fur, while their
economy is even more nearly self-sufficient.

Jebel Marra has long been a refuge for the
Fur in time of trouble, and contains evidence
of settlement much more intensive than the
present pattern. Apart from ruins such as those
at Turra and at Jebel Killing there are traces
of the system of tferracing having formerly
been extended nearly 3,000 m. (10,000 ft.)
above sea-level. The range is generally agreed
to be of Tertiary age, and consists of three
principal elements: to the south lies the highest
peak, on the rim of a much eroded crater, in
whose centre are two lalkes; fo 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 a number
of isolated massifs and a confused topography
of isolated plugs and subsidiary cones, which
present a strange and irregular outline. Steep-
sided gorges and areas of pumice, eroded to
form a ‘bad-land’ topography, make move-
ment difficult within the Jebel.

No climatic stations have been established
on Jebel Marra, so the actual rainfall totals and
temperatures experienced are not known. Essen-
tially the climate is of the same type as that in
the surrounding country, with a somewhat
higher rainfall and generally cooler conditions.
No rain falls in the winter, since the north-east
trade winds are much too dry and the latitude
is too far south for Mediterranean depressions
to bring more than an occasional cloudy day.
Observation suggests that the north and east
sides of the mountain are appreciably drier than
the south and west. This is explained in part
by the fact that the prevailing winds in the

1 R, T. Paterson, chapter on 'Darfur Province’, in Agriculture in the Sudan, 1948.
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surnmer come from the south-west, and in part,
apparently, by the tendency noted above in
Chapter ITT, for the convectional storms which
form arcund the highest peaks to be carried
westwards with their load of moisture by the
winds which blow at upper levels. The vege-
tation of the Jebel is grassy savannah; trees
are generally scarce and stunted, except beside
the streams where tall jammeiz (Ficus syca-
moris) and hardz abound. The wild olive grows
on the higher part of the mountain up to 2,700
m. (9,000 ft.), and bracken occurs towards the
tops. In general, affinities of species are as much
with the Red Sea hills and the Mediterranean
as with the mountain areas of Central Africa.

On the steep and relatively youthful slopes of
the Jebel flat land is rare, and can with diffi-
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 for
this purpose, there being a tendency to look for
protection from the cold north winds 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 ter-
Taces. These are constructed chiefly in order to
protect the thin soil from crosion, but they also
serve where there are perennial streams fo
make irrigation possible, This is by no means
confined to fields beside the streams, for long
channels following the contours carry water for
considerable distances to wheat and barley
fields and to fruit gardens.

In summer the upland or Jebel Fur grow
millet and maize, and various vegetables and
telishes, very much as in the plains, but in win-
ter they also grow some irrigated bearded
wheat and barley. Cotton and tobaceo are rare,
and among the few cash-crops are red peppers
and small red tomatoes, which arc dried and
exported to markets throughout central Sudan.
small fruit gardens are common, producing
fine Italian lemons and guavas of exceptional
quality in addition to the usual limes.

Domestic animals are relatively scarce in the
Jebel; there are no camels and cattle are of a
small breed. Donkeys are the normal means of
transport, and are used to carry the products
of the Fur to the markets of the plains. The
leopards which abound in the mountain are a
menace to all the smaller animals, and stone

leopard traps are to be seen near most villages.
Bahboons are also commen and do much harm to
the crops. For government purposes trains of
mules are employed to carry baggage, goods,
and officials along the narrow stony tracks that
provide the only means of communication.

In general, it may be said that the Fur are
less prosperous in the Jebel than in the plains.
The difficulties of their rugged environment are
reflected in the general meanness of their vil-
lages, whose stone-walled huts seem to merge
into the dark basaltic rocks and soil of the
countryside, in the 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 water. The most important garden
is at Suni, which lies about 1,200 m. {4,000 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 low latitudes.
The chief value of such gardens lies in raising
seedlings, and in providing vegetables as an
amenity for government officials. The transport
costs are too high for any of the gardens to be
TUN as ecONOMic Concerns.

El Fasher

For purposes of administration and trade
Western Darfur is not regarded as a distinct
province or region, but is governed together
with portions of the Semi-desert and the Qoz
from El TFasher, the historic capital of the
Kingdom of Darfur. This town lies in the zone
where the sand-dunes gradually peter out, not
in a single abrupt line but in an irregular alter-
nation of clay valley-bottoms liable to flooding
and dunes of red sand, El Fasher itself is built
on two sandy ridges on such a site, the inter-
vening valley being occupied by a football pitch,
A seasonal lake, and a number of cultivated
plots. The surface water supply of the town is
provided by the Wadi Hallouf, which flows into
the lake. Water for animals is also pumped
from the reservoir on the Wadi Golo 15 km. to
the south. For drinking water there is now a
total of fourteen deep bores, sunk to an average
depth of 55 m. to tap the Nubian Sandstone,
and these supply several water-yards.
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In El Fasher town, as in every commercial
and administrative centre in Sudan, the popu-
lation is considerably more mixed than in the
surrounding country. Apart from Fur, there-
fore, there are setfled Arabs, Jellaba, a few
Levantines, a number of westerners and a very
small number of merchants from the Fezzan,
together with the officials of the provincial
administration, now entirely Sudanese, the
senior officials being mostly from the riverain
areas in the east. There is also a military gar-
rison, recalling the days when Sultan ‘Abd er
Rahman and his successors here built the
sturdy palace which is now occupied by the
provincial governor. The town has been until
recently the entrepot 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 fearful 650 km.
(400 miles) of road across the sand-dunes to El
Obeid, and there is a growing tendency for
commercial lorries to follow the southern route
to Nyala, which lies in a potentially wealthier
zone, and has now become the terminus of
the railway extension to the west.

Conpsnunications and Trade

The imports of Darfur cannot be satisfac-
torily distinguished from those of the country
as a whole, since no statistics are available for
commodities carried by road. They differ
chiefly in that machinery, private cars, high-
quality goods of any kind, and 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 officials, the goods
offered for sale in El Fasher are essentially the
same as those already described in the country
markets. Sugar and tea and bales of cloth form
the bulk of lorry loads. Petrol is brought in
four-gallon cans, which are later used for carry-
ing water, and are also employed in the semn
trade described below in Nyala.

The principal exports are tcbacco, which is
wrapped in mats woven of palm leaves, semn
{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-
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wards than on the outward journey, and so
their rates are lower. The cost of transport is too
high to encourage the tapping of gum except in
the eastern part of the province.

Communicationsin Darfurareespecially liable
to interruption during the rains. While the sur-
face of the sandy 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 govem-
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 Marra ‘Irish
bridges’ of brushwood and stone are laid across
the wadi beds, and once broken by the stream
they cannot be repaired until late October. The
road to Geneina is of importance, apart from its
local value, as a section of the trade and pilgrim
route which crosses the continent from 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 of cattle are quietly
driven into Sudan across 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 naturally
keeps away from the main road. The most
regular traffic along the road consists of fellata,
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 ‘westemers’ who are to be found
in many parts of central Sudan, and constitute
a valuable labour force in the cotton-growing
areas.

Ways of introducing new cash 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 with imports of
various commodities and so to sirengthen the
country’s economy. The crops investigated in
19457 were tea, coffee, tung, and some other
oils, but it genmerally appeared that physical
conditions were not very favourable and that
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suitable extensive soils were lacking. It was
thought that enough sugar-cane might be pro-
duced to support a small factory, though it
was not at all certain that the prospect could
be made attractive enough to interest a private
investor, and it was recognized that from the
point of view of improving the local diet it
would be beneficial to grow more pulses. Where
certain of the streams on the eastern side of the
mountain spread out over deltaic fans, tobacco
might be grown of higher quality than that now
cultivated for the snufi trade, but tribal
grazing and cultivation rights are involved, to
say nothing of the initial experiments that
would be required. In fact, the difficultics of
starting a successtul and profitable venture are
considerable and se far no faction has been
taken. During the recent war there was exten-
sive felling of the best timber of the region,
especially of mahogany and inderab (Cordia
abyssinica); these are now being replaced in
government plantations which should meet
local needs but which because of transport
costs cannot be expected to supply the other
parts of Sudan.

During the years of high cotton prices (1951
and 1952}, there was a strong local demand for
help to be given to growing cotton in the areas
of clay soil towards the fringe of the Qoz in the
Nyala disirict. Some cotton was in fact grown
and exported, but the problem of providing
sufficient ginning capacily imposed a limit
upon expansion. Subsequently, prices have
fallen, and no longer warrant the transport of
cotton up to 8oo kr. (500 miles} by road to the
rail-head at El Obeid. The southern Darfur
railway will probably make this cotton-grow-
ing economic, especially if transport rates are
adjusted to help outlying regions.! The search
for mineral wealth in the region has hitherto
proved unsuccessful. The local salt produced
by the hill Fur cannot compete outside the
Jebel with Port Sudan salt, and supplies of
limestone are barely sufficient for local needs.

THE QOZ
The azea of sand-dunes may be seen [rom
Fig. 24, the map of main soil categories. Its
northern limit coincides approximately with

the transition from the Semi-desert to the Low
Rainfall Woodland Savannah. This line lies
slightly to the north of the limit of permanent
settlement and sedentary agriculture. Tt thus
happens that the wholly nomadic tribes range
between the Semi-desert belt, where they spend
the rainy season and have most of their tribal
Lheadquarters at points providing permanent
water supplies, and the northern fringe of the
Qoz, whither they migrate at the end of the dry
season to enjoy the first of the rains. (Fig.
58.)

The eastern and western limits of the Qoz
may be defined as the edges of the sand-dunes,
which in many places peter out into isolated
dunes, increasingly interspersed with clay-
covered flats and depressions, rather than come
to a distinet end. On the southern side, as on
the northern, nomadic tribes range in their
annual migrations across both the Qoz and the
lands beyond, which in this case consist of
broad clay plains. Since their tribal headquar-
ters lie within the Qoz, they will he described
in this section.

Within the Qoz there is astonishingly little
variety of scenery or mnatural conditions:
almost everywhere the ground is gently undu-
lating, covered with a mantle of grasses and
herbs and low scattered trees whose size and
density increase gradually from north to south
in accordance with the rainfall. The few hills
that appear at the surface comsist ecither of
resistant granitic masses from the Basement
Complex or of inliers of Nubian Sandstone.
The former are to be found principally to the
east of El Obeid, constituting an extension of
the Nuba Mountains, while the latter occur
farther west and provide, inter alia, the land-
mark that has given its name to En Nahud.
("The Breasts’ in Arabic). In both areas the hill
masses are too small to warrant special atten-
tion. There is, on the other hand, a rather low
area fo the north of Il Obeid, the Kheiran,
where the water-table comes so near to the
level of the ground as to have a direct effect on
the lives of the local inhabitants,

The ways of life of the inhabitants of the
Qoz bear a certain similarity to the pattern
observed in Western Darfur, in that there are

* In 1956 some American cotten was grown on the wadi lerraces of the Wadi Arwalla %o km. (45 miles) south of Zalinges,
and gave extremely high yields.
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nomads to the north, settled cultivators in the
centre, and nomads to the south. An important
difference, however, is that in Western Darfur
the chief areas of cultivation are found on the
favourable soils beside the stream beds. In the
Qoz, on the other hand, soil conditions are
more uniform, and the distribution of the cul-
tivated areas is to be explained by a variety of
physical, historical, and economic factors.
These include the presence of reliable water
supplies, the siting of the Kosti-El Obeid rail-
way and the El Obeid-El Fasher road, and the
location of the principal belt of hashib (Acacta
senegal), which yields gum arabic. The sig-
nificance of these factors is liable to alter with
the passage of time, for the modern develop-
ment of 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-Fl Fasher road. The more southerly
portions of the Qoz, with their heavier and more
reliable rainfall, should ultimately prove more
suitable for permanent settlement than the En
Nahud area, especially for the production of
cash-crops such as sesame and ground-nuts.

THE NORTHERN OR CULTIVATORS (oz

At the present time the location of the main
helt of settled cultivators corresponds to the
greater density of population along the Umm
Ruwaba-El Obeid En Nahud axis (Fig. 31,
Chapter VII). The principal tribes involved are
the Gawama‘a and the Dar Hamid in the
eastern area along the railway line, the
Bedeiriya around El Obeid itself, and the
Hamar, whose headquarters are at En Nahud.
Though all these tribes have Arabic names and
genealogies which they trace back to the
original inhabitants of the Arabian peninsula,
the only genuine Arabs among them are the
Hamar, the remainder being Nubians, only
slightly modified. These latter have long been
settled cultivators, but the Hamar owe their
way of life to the fact 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 Bagqara tribes
farther south. It is interesting to speculate
whether the success of the Bagqara, rather

1 J. Smith {1g950), Plate IX.
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than of the Hamar, in building up their herds
again is to be ascribed to greater physical
courage and determination, to the greater
difficulty of clearing cultivations in the more
thickly wooded southern Qoz, or to the
presence farther north of the principal belt of
hashab, conveniently situated along the trade
route from Kosti through El Obeid to El
Fasher, which has supplemented the incomes
of the settled fribes.t

The actual location of the cultivators
throughout the region is mainly determined by
the presence of permanent water supplies.
Although it is not necessary that each village
should be sited beside a well, it is imperative
that when other sources fail villagers should be
able to go with their donkeys to a nearby well
area to bring back full waterskins. If such a
supply is not available within hall a day’s
journey, say 25 km. or 15 miles, the whole
village may have to migrate after the harvest
and settle where water can be more easily pro-
cured. Thus the concentration around En
Nahud may be explained by the large and
reliable well area in the town. There is as yet
no problem of land hunger, for the area is still
very thinly populated. Similarly, around
Khuwei farther to the east and at Abu Zabad,
water and good markets for grain, gum, and
melon seeds attract the population.

A further factor determining the choice of
village sites is the use that is made of the
baobab tree (Arabic tebeldi, Adansomia digilata)
to supplement water supplies (Plate VI). As
was noted by Ibn Battuta in his visit to Tim-
buctu in the fourteenth century A.D., the soft
pith of this tree can be hollowed out, leaving
a ‘tank’ which is used to store water during the
dry weather.? Khuwei lies at the centre of a
large febeldi grove, a fact which gave it some
importance as a settlement before the recent
drilling of a number of deep bores that now
give a plentiful supply of water. Tebeldi bark
may also be used to make cxcellent rope, but
if too much is removed a tree’s value as a water
container is impaired.

El Obeid

El Obeid itself, the administrative centre of
the province and railway terminus, owes its

t H, A, R, Gibb, Itn Batlta: Travels in Asia and Africa, 1929.
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importance to the plentiul supply of water
which its position in a slight depression en-
courages tocollect within reach of dhnllow
wells, The town-overlies a basin-like mass of
rotted acid gneiss, with the resull thit when
wilter has descended too low to be drawn ont
from hand-dug wells it is not lost but ean be
extracted by pumps, The town's water supply
hus, nevertheless, given rise to consideruble
anxiety ‘as the population has Brown over the
last decade; for the two large reservairs which
supplement the underground water do not
always fll if the rains are poor, New reservoirs
lave recently been built at Banne, 11 km. (7
nitles) to the south of the town and near Jelel

1

Wad ol Bagha, 40 km.

(25 miles) awily, and
water i= pumped from them and from Kho
Fagqat, 8 km, (5 miles) to the east, to supple-
ment the town supplies.

During the dry season villagers come from a
conslderalild area o/ Bl Obeid for water, and
the urban perimeter has been denuded  of
vegetation by the grazing of animals and the
cutting down of trees and bushes for firewood.
Tochieck this tendency, which leads to strong
dust-laden winds blowing through the fown's
biroad Sir

eels, enclosed forest reserves have
ished for an average distance of
ik all round, and the growth of grass and
bushies within these reserves has been remark-
ably rapid.?

Fo the sust of Bl Dbeid e country aleng
the railway line is densaly populated m com-
parison with the lmd to the south and nocth
ofat, Here, nuar the southemn edge of the Ooz,
the water supplies are distinetly better than
elsevehere, for thers are several points where
the dunes overlic patches of clay wherson
perchied water-tabloy may exist siot fur from
thit stirfaee, The northern portion of the Nuba
Mountsing, moteaver, is drained by a stream,
the Khor Ahu Hahl, which is probably respon-

sible-{or much of the water that pereolates
down oo the Umm Ruwaba Serigs, and also

tegds o numbier of surfoce ponls along its leneth,

bhe various railway stations provide conveni-
it ma saor pam -and graln, and there i
2ve that overpopulation in the
TR 1= cavsng . deferioration of the sofl and

TEEON To | £

L Sudan Government, Appendix X1V, ‘il Obeid Town Perimeter Protection’

Khartount, 1g44.
RS —I1

Yegetation, Arovand each village extensive
stands of the ‘Dead Sea apple’ (Arabic shar,
Calotropis procera), which no animal will e
give an indication of the overgrazing,  ovis-
culfivation, and excessive cutting of firewood
which distinguish the area.

Crop Production and Awnimal Husbandry
Arounid El Obeid and to the west the uni
formity of e soil Hhmits the possihilities of
cultivation. Excopt in the Ehciran the gronid
water is mever close enodgh to the surface to
permit the growth of imrigated crops, and the
rountry people’s needs of cereals, vegatables,
and vegetable oils must be met from praduc-
tigm during the limited grow g
sumier, The principal grain sown
millet, which is grown on lands wh

son in the
bulrush
ch, after
being cleared, remain under cultivation tor
period of four or five years, until yiulds fall too
low. A quick-maturing dhwre millet is also
Grown as a staple arop, In each man's fields
there is alse likely to e a plot of waler-melons,
grown niot only for the sake of the cepds, whinh
are sold, bat also for the moistire contiined
i the pith and rind, which 15 of great value to
men and aimals

Near the villages smaller plots are srown of
bammia and spsame (aesamm Tndicten), En-
closed with tham fences to keep out anims
While still green fumia is picled, =l
dried for use throwghout the winter, S
seeds are added to food for their pil. Withi
the enclosare or compound that surfounde
every group of huts further crops of a garden
type are grown, Maize is sown to be eaten
green before the main harvest (the rains wonld
probably not suffice to bring it to matirity),
thire are o few red Peppers, and' gourds are
plamted Lo climl over the thatched roofs,
since, (mbl the recent adoption of cheap 1m-

ported  hardware, I_i:_.---:..-

yls:

L

were almost the nly

type of receptacle available, and they are still

widely used. Groumd-nuts provide a  cash

crop-and & nseful addition to diet, Hol Fhey
have not been much cultivated in' th past,

Fhe total area cultivated by o man and his

family is estimated to be betweern zoand 1o

feddans. In 4 good year this provides encuglh

» I Soil Conservation Commitiee’s Report,
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grain for all to eat and a surplus {or salé in the
market towns, but if general opinion is to be
accepted, such years, at least in the northern
part of the eultivated Qoz, ooour only about
onee in five. At other times the crop is barely
adequate, and far too often it happens that
crops fail altogether and the cultivators are
forced to sell from their scanty flocks to keep
themselves alive.

The sheep and goats owned by the cultivators
yvield regnlar supplies ol milk and hair, and
when they die provide the raw material for
water-skins, buclets, and other appliances, If
he can afford it a man also likes to have a don-
key to ride on and to use in carrying produce to
market. Few cultivators possess camels De-
cause of their high cost and because they do
not stand up well to wet weather. Goats are
often criticized for their ommnivorous habits,
and it is true that around the towns and large
villages, where they are kept to supply mille,
they eventually destroy all vegetation except
the Deatl Sea apple. Elsewhere, however, they
probably do mo more harm than any pther
animals kept in the bush, and there is little
reason to believe that the desert is encroach-
ing on the grazing areas as a result of their
depredations.

Among the settled Arabs smiths and pot-
makers are not common, partly because of the
absence of raw materials and partly because
these are crafts more often found in tribes long
accustomed to village life than among Arabs.
The curing of hides to make water-skins is
understood, use being made of the pods of the
common Acacia arabica as a source of tannin,
bt for fair quality leather slippers or saddles
the villagers have to go to the urban markets.
From the undyed hair of their domestic animals
some of the women spin thread and use it to
weave coarse tungs to put on the fioor orwalls
of their huts, They also weave girth-straps and
saddle-bags to use on their donkeys.

Gum and Melon Seeds

Reference has already been made to the
collection of gum from the Acacia senegal which
grows wild in the Qoz. Its principal, but by no
means its only, occurrence is in a belt which

roughly coincides with the Kosti-El Obeid-
En Nahud axis, and here it may be found in
almost pure stands, Near the villages private
ownership of ‘gum gardens’, as they are called,
is recognized, in the sense that once a man has
cleared and cultivated land any gum trees that
may subsequently grow up on it are his to tap.
In unclaimed areas, especially towards the
north where villagers are fewer, any man 18
usually free to tap gum in the territory of his
‘omodial The collecting of gum is almost en-
tirely confined to the winter and early summer,
and thus does not clash with farming. In
November, or later if the grain harvest has
been heavy, young men go into the bush with
sinull axes. with which they tear off strips of
bark from the pum trees. Returming at inter
vals of a fortnight ar thres weeks, they collect
the globules of gum that have been exuded by
the plants to protect their wounds from exces-
give moisture loss through evaporation, Will
the coming of the first rains the trees cease to
bear, and any gum that has been rained on 18
sold at a lower price. When enough gum has
been collected to fill a sack, or at least to justily
4 trip to the local market town, the pum s
taken to the gum awcton and sold.

On the same journey theoultivator will olten
bie carrying a sack of melon seeds, which are
also sold by auetion, Though the melons would
be well worth cultivating. for the sake of the
water that they contain, a man who is diligent
in collecting his seeds can hope to sell them for
almost as much as his gum. Attempts to use
the seeds to produce oil commercially have
been unsuccessful, but as long as the Egyptian
public is keen to buy them to chew, the cul-
tivator will have reason to be satisfied. Early
in 1957 the Egyptians decided for reasons of
financial stringency to ban or restrict the
import of melon seeds and Sudan dates. This
could have been a severe blow to the people of
Kordofan and the Northern Province, but the
restrictions were soon relaxed.

Recently, some investigations haye been
made by the Ministry of Agrieulturs nto ways
of improving cultivation m the oz and
relieving the serious poverty ol the peasants
Experiments condusted near Sungikai to the

1 K. D. D. Henderson, ‘Note on the History of the Hamar Tribe’, Sudan Government Adnvinisirative Meme No. 2 (1935},
and Appendices.
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T1a. Go. The Khor Abu Halbl scheme. From information kindly supplicd by the Ministry of Agriculture.

south of El Obeid showed that ground-nuts
conld yield a paying crop. No satisfactory way,
however, has yet been found of enabling a
peasant to till a much larger area, and no
marked increase of ircome can be derived from
hand-tilling and hand-weeding. Probably the
uncertainty of the rains and the relative infer-
tility of the soil are such that peasant rather
than plantation agriculture must remain the
buisis of the economy of the Doz, since a high
tash retum i required if it 15 to satisfy the

npvestordin any scheme of agricultural expan-
=140m .'.'III| e I".'.'l:;r'.ll:.:'I].-ll Jj.'.jj:l{_-: 1_:_; ]|_|4':1_E |=|.-.:'-
LICTREILES.

The Khor Abu Halbl

The one successful agricultural scheme that
has been initiated by the government for the
benefit of the inhabitants of the Qoz lics just
beyond the limits of the sands. This is known
as the Khor Abu Habl scheme, and is depen-
dent on a watercourse which drains the northern
portion of the Nuba Mountains and brings
down every year two or three notable flushes of
water (Fig. 60). The possibility of using some
of the flood water for irrigation was first pro-
posed in 1919, but it was not until the end of

the Second World War that a preliminary
investigation was carried out. This was con-
sidered favourable, and in 1945 a first area of
4,000 feddans was canalized, to be followed by
10,000 more the following year. At first the cul-
tivation of dhura was atiempted, and the local
inhabitants from the villages on the Qoz
immediately to the north were associated as
share tenants after the style of the cotton-
growing Gezira scheme. It soon proved that a
fundamental error had been made in atlempt-
ing o irrigate the clay seil aceordine to the
Gerira system of frequent light waterings; the
How of the Rhor is much too irregular to permif
this o' be done, Lilkewise, flush i irition pver
extensive areas, such as is practised in the
deltas of the Gash and Baraka rivers of
Eastern Sudan, was not suitable because with
its higher clay content the soil is less per-
meable than the silts of those deltas. In the
end the scheme has been reduced to 5,000
feddans only, water being led into basins of not
more than 30 feddans with banks all round.
After these have received a single thorough
Hooding cotton is sown to produce seed for the
cotton-growing areas of the Nuba Mounfains.
Being drier than the areas of unirrigated cul-
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\" from north to south, with between
them clay-lined depressions separ-
ated by lesser transverse dunes. The
Kheiran receive the drainage of a
considerable area to the north, and
since the depth of sand is not great
and the underlying rocks are of the
Basement Complex and con-
sequently impermeable, the water-
table comes within a short distance
of the surface. In many of the basins
| the wells reach water at 1-3 m., and
wherever irrigation is practised the
water 15 not deeper than 3 m. A
comparison of the figures given by
MacMichael, writing in 16II, with
. those obtained by more recent in-
v | quiries, suggests that the water-
i 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. There is no large-scale sur-
vey of the Kheiran, and the accom-
' panying Fig. 61 is based on the
. 1:250,000 scries together with vari-
I| ous first-hand accounts. In their
1  natural state the north—south dunes
are covered with the normal Qoz
vegetation of the latitude, but the

=

\{
y

BARe

FiG. 61. The Kheiran, Trom Suden Swurveys I:250,000,

55-1 {1946).

tivation, the Abu Habl scheme has the advan-
tage of being relatively free from cotton pests.
During the experimental years of the scheme
the local population was much discouraged by
the heavy growth of weeds and by the serious
attacks of dhura midge (Conlarinia sorghicola),
which almost destroyed the whole crop.! A few
tenants are still working in the scheme, taking
a 507, share of the proceeds of individual plots
of 5 feddans each.

The Khetran

Another special area is the Kheiran (Arabic
plural of Khor, ‘the watercourses’) to the

short east—west dunes, which are
said to be still in motion, are pure
sand. The vegetation of the dune
bottoms consists principally of various Acacias,
especially Acacia albida, and of a dense growth
of herbs and grasses.®

At the present time a total of 148 depressions
is cultivated, while many others which were
formerly in use have been allowed to revert
to natural vegetation and are used for grazing.
Rights of cultivation are in the hands of the
Dar Hamid tribe, especially the Ferahna sec-
tion who have not many animals. Small areas
of wheat and dhura are grown in winter as sub-
sistence crops, and are of especial value if the
grain sown on the surrounding dunes has failed.
The most profitable crop, however, is onions

Sheet

1. W. Cowland, ‘The Sorghum Mldge in the Anglo-Egyptian Sudan’, 4nn. 4pp. Biology, 23 {1930)-
. N. & R., 3 (rgz0).

:H. A, Mac'\.lmlnel “The Kheiran’,
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which are taken in large quantities to El
Obeid when fully grown and dry. There are
also increasing numbers of citrus fruits and
guavas, which sell easily in Bara and El
Obeid. Before the Mahdiya the Kheiran were in
the hands of Dongolawi Jelldba, who employed
slaves to raise the water by sagia or shadaf,
and to till the ground. Today the Arabs have to
do the work themselves, which is perhaps the
chief reason for the decline in cultivation.
Water is still raised today by traditional means,
and pumps have not been installed for irriga-
tion, though there are a few raising drinking
water in Bara Town. Very recently the govern-
ment has been able to take a lease of one of the
basins to make experiments in their proper use,
but previously the suspicions of the Ferahna
had prevented them from doing this. To the
east of the cultivated Kheiran there is another
line of depressions wherein the water is too far
from the surface to permit cultivation. These
hollows provide an important winter watering
ground for the momadic section of the Dar
Hzmid tribe, while at their southern end they
also maintain the administrative centre of
Bara.

Governmental effovs to vaise the standard of
living

Within the central or cultivators’ Qoz the
chief material contribution of the administra-
tion to raising the people’s standard of living
has been the improvement of rural water sup-
plies by drilling deep bores. These have not
only helped the nemads in their annual move-
ments and when bringing animals to market,
but have also in many instances enabled small
villages of cultivators to spring up round about
them (IFig. 62).2 The amount of work done in
improving roads, on the other hand, has been
negligible, for in the absence of plentiful sup-
plies of good building stone the construction of
permanent all-season roads would be prohibi-
tively expensive. A few traces, such as one
between EI Obeid and En Nahud, have been
opened for the exclusive use of government

vehicles, but for the most part lorries tend to
find their own way over the dunes, the ‘road’
becoming ever wider as successive driverssearch
in vain for an easier track.

Valuable assistance has been given to the
peasant cultivators in the Qoz by the organiza-
tion of preduce auctions in the market towns.
To some extent this has protected the peasant
from the sheil system described in Chapter X,
A more important result has been to ensure
that the poor man, always in urgent need of
cash, can get offers from more than one mer-
chant, and so obtain a fair price [or his produce.
If the buyers seem to be acting together to
keep the price low, the sellers can act in concert
to refuse the bids offered. For commodities the
demand for which is relatively inelastic, little
purpose would be served by establishing Mar-
keting Boards such as thosc in West Africa,
since the prices of gum or melon seeds fluctuate
less than those of cocoa or palm-oil.

Some attention has been given to the possi-
bility of speeding up the regeneration of
Aeacia senegal on lands that are temporarily
fallow, of propagating better varieties of seed,
and of establishing, if it should prove desirable,
a government monopoly in the purchasing and
disposal of all gum produced, but in none of
these directions has any important change in
existing practice been made. Other forestry
work has included the successful propagation
of the Indian neem (Azadirachia indica). The
conspicuous stand of neem near Umim Ruwaba
shows clearly that this tree once established
can maintain itself in Qoz conditions. Areas of
prohibited grazing have Dbeen demarcated
round several of the towns to check the des-
truction of the natural vegetation.?

THE SOUTHERK Qo0z—THE BAQQARA

The most southerly section of the Qoz, the
boundary being determined once more accord-
ing to the way of life of its inhabitants, is that
wherein the nomadic Bagqara tribes are to be
found (Plate XXVI}. These Arabs are nat con-
fined to the sandy country, but also eccupy the

1In 1957 there were g sagias and 139 shadiifs still in operation.

# The possibility that increasing the number of water-points is merely to multiply, in the long run, the number of
points where overgrazing may take place has not been ignored. In 1956—7 a Working Party dvawn from several depart-
ments of government began an inquiry into the proper relation between animal population, water supply, and grazing
potential.

! Sudan Government, Soil Conservation Commuitee's Report, 1944, Appendix XIV, 'Minutes of the Sub-Commitiee on
the Town Perimeter Problem of El Obeid.’
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plains which lie between the Nuba Mountains
where clay soils and red sandy loams occur.
Moreover, even as the Arabs of the north move
beyond the limits of the oz during the summer,
in winter many of the Bagqara retreat south-
wards across the clays to watering-places along
the Bahr el Arab {Tfig. 58).

Eainfall in the southern Qoz is heavier than
in the centre or north, rising to as much as 700
or 8co mm. (2832 in.). The wet season is
longer, and the higher total means also that the
danger of crop failure through drought is
reduced. At present, however, this factor is
not of great importance, since cultivation is
restricted and the people are primarily depen-
dent on their animals for their subsistence.
In the wettest areas a distinctly denser natural
vegetation is found, including various broad-
leaved species such as the Combretaceae and
Terminalia spp., which are also dominant
in the Ironstone Plateau to the south-west.
The growth of grass is generally taller, except
where particularly dense thickets of kitir
{Acacia mellifera) or {alh (A. seyal) occur.

Tt has been suggested that the annual mi-
grations ol the Bagqara may be best under-
stood if the concept be borne in mind of the
home dars, areas like Muglad, if it were pos-
sible, the Arabs would like to pass much of the
year particularly the rainy season.! These areas,
to which Harrison has given the name of the
Baggara Repeating Pattern, consist of an
assoclation of sandy ridges alternating with
basins floored with a fine non-cracking clay.
They tend to occur towards the southern limit
of the sandy arca, where the depth of sand is
not great and deposits of clay are frequent not
far from the surface.

The especial value of the basins and ridges
lies in the nature of the grazing that they pro-
vide, which compares favourable with that
found either on the clays or on the Qoz. As is
discussed in Chapter 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 of
water supply, therefore, the Bagqara would not
wish to spend the whole of the year on the
clays. The grazing of the Qoz, on the other

hand, is sweeter, and provides fodder 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 dars, where the soil
alternates in character from sand to clay, there
is a gradual merging of vegetation types, and
the grasses which grow in the intermediate
zone provide the beasts with the salt they need,
as well as being good to eat when dry.

Migrations, therefore, consist of movement
away from the home dar whenever lack of
water or grazing compels it, followed by a re-
turn as soon as possible. At the start of the
rainy season, a convenient period to begin an
account of the seasonal movements of the Bag-
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 animals 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 dar for as long as possible, but
eventually the number of flies and insects that
breed in the rainy season increases, and it
becomes mnecessary to lead the herds away
northwards to graze in the open Qoz. In these
arcas, some of which are known as babaniusa
from the nature of the bushy wvegetation,
drinking water can be ocbtained from scattered
pools, but there is a lack of salt in the grazing
which causes a decline in condition of the cattle.

During this period crops of grain are sown
in the home dar on the ridges between the clay
hollows, the cultivators being either the Arabs
or westerners settled in the area who are
willing to work for food and low wages. The
growing of 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 of dhura, but by tribal ordin-
ance each family is required to grow enough
grain to meet its own needs, and thus the risk
of 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,

1 Harrisow, of. cit., Appendix No. 6. See also 1. Cunuison, *The Humr and their land’, S.N. & R., 35 (1954)}.
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Socn the pocls dry up, the grazing around
the home dar is finished, and a hurried journey
is made to the winter grazing. For most of the
tribes this is found in a belt of country to the
north of the Bahr el Arab, where many isclated
pools are found in the heavy clay, but there
are some variations in the west. The Beni Helba
tribe winter along the wadis, especially the
Azum, of Western Darfur, and their cattle get
excellent grazing from hardz pods, and najil
grass. In summer they cultivate extensively,
and in winter they exchange milk and semn for
grain and other commodities produced by the
Fur. Certain of the Rizeigat do not stop at the
Bahr el Arab, which here flows incised into a
relatively narrow bed, but carry on into the
northern part of the Bahr el Ghazal province,
until they come to the area infested by tsetse
fly (Glossina morsitans). Many of the Ta‘disha
cross the Sudan borders and spend this period
in the Qoz Beida district of Wadai, thereby in-
curring the misfortune of having to pay full
taxes every year to two separate governments.

The period spent by the Bahr is hard, for the
grasses provide poor fodder, and as the months
go by it becomes increasingly hard to find
grazing within easy reach of water. Finally
the animals can be watered once in two days
only, and even that cntails spending a large
part of the day in walking to and from the
peools, so that the cattle become thin and in a
bad year numbers of them may die, During
this season some contact, now peaceful, is
made with the Dinka, of whom a small number
are actually administered along with the Arabs
in Southern Kordofan District. There are not
many opportunities of trade, smce each group
consists chiefly of cattle-owners, but some
exchange takes place of Arab grain for Dinka
dried fish. So different are the physical require-
ments of the two environments that the Baq-
gara cattle are quite distinct from those of the
Dinka, and there is no incentive to trade them.
The large long-horned Nilotic cattle can toler-
ate flies but would not do well in the wooded
country of the Arabs. The Arab beasts, on the
other hand, find the flies and muddy soil alinost
intolerable, and are prized above all for speed
of movement through the bush and for keep-

ing up with the herd rather than wandering
off on their own, where they may be lost or
pulled down by a lion.?

With the coming of 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 the
fresh growth of grasses. Since the distribution
of rain is very irregular at this stage, careful
scouting is required to ensure that grazing is
always available.

There are a few members of each Bagqara
tribe who do not follow this way of life: some
who possess Jew cattle prefer to pass the whole
of the year near theit home dar, concentrating
on growing crops and selling milk to the perm-
anent population of merchants and officials;
others—this applies especially to the Bagqara
of the Nuba Mountains and of south-western
Kordofan—have been attracted by the high
prices to be obtained from growing cotton, and
are spending most of the year on the clay plains.
When the rains come, instead of migrating to
the Qoz they sow cotton and either weed and
pick it themselves or hire labour from western-
ers and other landless persons to do the heavy
work. In such a case the Arabs cannot keep
a large herd with them, but send the bulk of
their animals away to be tended by a relative.
If they keep a few beasts to give them milk,
they have to imitate the Dinka by building
byres in which their animals can spend the
night, protected by the smoke of dung fires
from the assaults of imsects. Other Bagqara,
wishing to build up herds, take employment
with merchants who come to the dars to buy
cattle. They then pass their time driving the
beasts on foot to El Obeid or Kosti.

Such variants are few, however, and generally
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 Cow Fulani or Bororo, fairly recent
immigrants to Sudan, whose annual move-
ments are different. One group, which has its
headquarters near Tulus to the west of Nyala,
does not have a range of grazing in its exclusive
ownership, but has come to an arrangement
with the Habaniya and other tribes in whose

! The physical characteristics of the several breeds of cattle 1n Sudan are discussed by S. C. J. Bennett, K. R. John,
and J. W, Hewison in the chapter entitled ‘Auimal Husbandry', in A griculture #12 the Sudan, 1048,
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territory it lives, These Fellata are keen cul-
tivators, and the larger portion of the tribe
remains permanently in the Tulus area, keeping
a proportion of the cattle with them. During
the rains the young men of the tribe go off with
the younger and more vigorous bulls and cows
to find grazme, and move very rapidly from
plnce to place, 5o that they are able to oraze
pitches too far from waler supplies to he of
miich walue to slow-moving tribes with all
their familties: and effeots. Tt has Deen siagr-
gested that the Arab'way of His is orobabily
more satisfactory fon the tribes as a whole, in
that alfl the cattle fare equally well, while suth-
cient coltivation is carried out by various
non=Armbs seitled in the Dars. Tf in the future,
however, the nomadic tribes are not to fall
permanently behind the remainder of the
Sudanese in their progress towards a more
modern form of society, the Fellata way of life
seems to offer the obvious basis of improve-
ment. Already this group of Fellita 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 number
of f(ribesmen, originating apparently from
Nigeria, who have travelled across French
Equaterial Africa, entered Sudan from the
west in the past ten or fifteen years, and made
their way eastwards as far as Er Roseires on the
Blue Nile. They own herds of tall red or white
long-haired cattle, which can move very fast,
and with these they pass rapidly from district
to district, evading all control or taxation. The
cattle devour the grazing of other tribes and
damage their cultivations, while the Bororo
enfage in bloody and fatal disputes from time
to time. Very fow of the Fulani can speak
Arabic, and they have shown themselves quite
indifierent to government of any kind, Recently
numkers af these Boromo wete artested, their
amimnle were purchazed ffom them compul
sorily, and the tribesmen themselves wers
deported beyond Sudan’s borders. There is
reason to believe that many of those so
deported have rejoined their fellows, and
the problem of their ultimate fate remains
unsolved.

In recent years there has been a marked
growth in the trade in Baqqara cattle. This and

their willingness to turn to cotton growing
suggest that they have progressed beyond the
stage where nomads are solely interested in
increasing the size of their herds and maintain-
mg their way of lilel In fact, numbers of VOung
Bagqara have in recent years set themselves up
as merchants; and among all the fribesmen the
sale of cattle is regarded as normal, not only to
pay taxes but also to pay for an increasing
supply of consumer goods, particularly cloth
sugar; and tea

There are no reliable statistics for the
animal population of this or any other nomadic
area in Sudan. Herds are listed for taxation
purposes, but since almost every member of a
tribe, from the Nizir downwards, is an animal
owner, there is no doubt that the figures given
are much too low. The tax lists for Kordofan
give the following figures for 1957, which are
printed with the proviso that listing is a trien-
nial event only (see Figs. 35-38).

Calile Cawmels Sheep Goats Horses Donkeys
590,416 155,547 386,967 266,077 1,330 71,875

The atimals sold by the Baggara are either
consurned locally in Sudun, exported to Egypt,
Or (romorgs2 th 1n56) processed at the meat-
cunning factory at Kosti. There are no figures
available for domestic consumplion, but the
l[atest figures show the tollowing exporty of
ammals i Tg50: catile? =4 480 head, value
£5r.026067; Camels: 38,107 head, wvalue
£51,232,082; and sheep: 148,56 head, value
£5443,041. The factary, which began tperating
. 1a52, was temporarly cosed in o ros6 whe
the price asked for cattle was held by the
managmg company to be too high for profitable
operation, The export trade in meat is of con-
siderable value to Sudan, and various efforts
have been made by the government to assist it,
both by improving the health of the cattle and
by making it easier for them to reach their
destinations. To the former end the work of
the veterinary department has been largely
devoted to the elimination of rinderpest and
bovine pleuro-pneumonia. By producing suit-
able vaccines in the laboratories in Khartourn
and by persuading the Arabs to take ad-
vantage of mass inoculation, they have been
able to defeat the epizootic discases which

- formerly used to decimafe the herds, and so
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greatly improve the stock from which ex-
ports may be drawn, incidentally raising the
Arabs’ standard of living. At the same time
the work of the geological survey and the soil
conservation hranch has been largely devoted
- to improving rural water supplies, particu-
larly by establishing cattle routes, with wells
or hafirs at intervals of 3050 km. (20-30
miles), along which the bulls can be driven to
the railhead from the tribal areas where they
are bought. There is great nced for 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 seasonal hunger which check growth
could be averted, younger animals of the same
weight could be produced with a much smaller
fodder consumption, and they would at the
same time be more palatable.!

Apart from the sale of cattle the Bagqara
produce from their herds important surpluses
of milk, which is exported in the form of semsn
{clarified butter-fat). This is separated and pro-
cessed by the women, who take all the profits
from the trade, and it is bought by the mer-
chants settled at the tribal centres, Apart from
what is produced in scutherm Darfur con-
siderable quantities come from the Muglad
area and from the centre of the Hawazma tribe
between El Obeid and the Nuba Mountains.
There is also a parallel trade in cheese made
from the surplus butter-milk, soft and white
and of fair quality, but too often tainted by a
slight flavour of petrol from the tin in which
it has travelled. The Bagqara men also collect
some gum, but their nomadic life, and the fact
that most of them spend their winters off the
sands, make the quantities much smaller than
those of regions farther to the north.

The economic polentialities of the Qoz

In considering the potential future of the
Qoz region and the part it might play when
the economy of the whole country is further
developed, one is constantly struck by the

dominant position occupied by El Obeid in the
trade and life of the whole area. Lying at the
railhead, it takes the whole of the trade of
Darfur 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 19512 to I955-6 9,860 toms of
lint) is carried by diesel lorries to the stations
of Semeiha and Umm Ruwaba, the money
received in return seems to be spent almost
entirely on goods imported through the provin-
vial capital. The El Obeid gum market is the
largest in the world, and all gum bought at the
auctions at En Nahud, Abu Zabad, or else-
where in the west must be loaded on the rail-
way at El Obeid, which in 1955-6 carried
27,500 tons of gum from Kordofan. Cattle
exports from El Obeid have averaged more
than 50,000 head per annum, and have
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 for onward transport to such
destinations as El Fasher or Nyala, providing
an agent in E1 Obeid is informed of its coming.
The lorries used in the traffic are mostly 3-ton
American Fords, grievously overloaded and
overworked as they churn through the sandy
tracks of the Qoz. Recently some British and
Italian firms have been producing rival
vehicles which have had a good chance of
establishing themselves during the dollar
shortage, but the Fords still seem to be pre-
ferred. The lorry owners put the working
lives of their vehicles at not more than four
years.

Though the recent growth of the population
of El Obeid isclearly due to the functions out-

1 The ultimate solution to the problem of petting beef to market will presumably lie in the use of refrigerated rail trucks,
or even of air transport, as is already the practice in French Equatorial Afriva. This will only prove a paying proposition
wlen there is a larger and wealthier market in eastern Sudan and in Egypt, and even then the general African preference
for freshly killed, rather than tender meat, may tend to keep the point of slaughter close to the consuming areas.
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lined above and to the presence of a total of
400 government officials, together with their
families, the town was already of importance
as a cenfre of administration before the rail-
way was built. The capture of EI Obeid was
the first major success of the Mahdi in the
revoit which led to the total ejection of the
Egyptians in 1885, for the town was even then
the capital of the west, because of the good
water supply in the central well area.! Even
with modern improvements that have been
made to this supply, the tendency for govern-
ment activifies to increase, and for towns to
grow, means that the problem of finding
enough water will recur whenever a few years
of bad rains come together. Increased pros-
perity, moreover, is always reflected in a rise
in water consumption, and one is led to wonder
whether any long-term solution can be found
except by pumping water from the Nile, a
policy formerly ruled out by the Nile Waters
Agreement {vide Chapter VIII).

In tha meantime it is probably a good thing
that the measores undertaken for improving
communications in Western Sudan are likely
to have the effect of reducing the dominating
pasttion of LI Obeid. An unsuccessful attempt
was made under the two pest-war develop
ment programmes to baild & road direct from
Omdurman to El Fasher, in a perhaps ill-
conceived and certainly ill-executed attempt
to reduce the transport costs involved in
crossing the Qoz. If this could have been
brought to a successful conclusion, some of
El Obeid's traffic would have been by-passad,
but a route so far north could scarcely have
generated enough local traffic to justify the
expense of building or maintaiming it. Im-
proved commuimications are of the greatest
vitlae, however, when they pass through recions
themstlves capable of development and of
participation in trade, and so greater results
may be expected from the extension of the
railway to the west, which reached its new ter-
minus at Nyala in 1959. There is good reason to
believe that this courageous investment will be
rewarded by the development of a large export
trade in ground-nuts, cotton, and sesame from
the wetter southern portion of the Qoz (Fig.
57)-

L A. B. Theobald, The Mahdia, 1g51.

THE SEMI-DESERT

The Semi-desert and the northern portion
of the Qoz are inhabited by several nomadic
tribes, principally the Kababish, Kawahla,
Hawawir, and Dar Hamid 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, and
like to trace their descent from the Prophet
or his relatives, but i fact their origins are
more varied, as has been discussed in Chapter
VI. For the most part the Arabs resemble
their forebears, but especially among the
wealthier families an admixture of slave and
non-Arab blood is to be detected.

The Physical Basts of Nomadism

Apart from the Meidob, all these tribes are
wholly nomadic, being predominantly camel-
owners, some of their number being very
wealthy (Plate XXV). Their annual move-
ments follow a regular pattern according to
the seasons, and clearly indicate the advantages
of Western Sudan for the nomadic life. With
all their uncertainty, the swmmer rains of
Kordofan and Darfur are more to be relied on
than the spasmodic showers of the Nejd in
Arabia, and when grazing is poor the nomads
in Sudan have the .]-"i1.-'£1]'_1;5|__-;|_= that they can
ratire southwards, and by coming to agree-
ments with other tribes can find some grazing
and water even in' the worst yiars.

While principally engaged in camcl-rearing
the nomads also keep valuable flocks of sheep
and goats. The grazing available to them is
provided by both annual and perennial grasses
These have often been eliminateod by erazing
negar witer-holes, when other species of less
vitlue take their place. These grasses are reason-
ably palatable at all times of the year (sweet
vitld), but in the rains there are also ephemeral
herbs, particulacly lepwminosae, which 1he
animals enjoy. When the grazing is reduced
towards the end of the rains, browsing bushes
become important. Harrison estimates the
optimum stocking in favourable areas at 1o
animal units per square mile {a camel being
taken as 14 units, a cow or bull as 1, and a sheep
or goat as }).?

Because the rainy season in their territory

% Harrison, op. cit., Part 11,
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lasts a bare three months, the nomads cannot
be continuously on the move, 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 which the
Kahabish, for instance, have six, each with its
dependent grazing area, the first movement
at the onset of the rains is towards the south,
when scouts have teported the falling of rain
and the growth of new grass. Subsequently
during the cooler wet weather the tribes split
up into groups of two or more families, with
50-100 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 once in ten
days or even less 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 the wintering-grounds, sow
millet on the sands in the hope that the rains
may be heavy enough 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.

The watering-points available vary in their
origin, and in the amount of water they can
provide.:-2 The shortest-lived sources are those
which occur in small clay-bottomed depres-
sions after rain. These arc rarely recorded in
maps, but are of great value to beasts and men
because they reduce the demand from the
perennial sources. When the catchment area
of such sources is greater and the ground is
more permeable, a useful shallow-well arca
may be formed. Elsewhere, and especially in the
rocky areas of the Bayuda Desert or along the
great Wadi el Howar of the west which carries
water and grazing far into the desert, there are
pronounced drainage lines along dry wads beds,
and in these, shallow wells are dug at favourable
sites, Unfortunately each year’s flood destroys
the old wells, and they have to be re-dug.
When the sandstone overlies the Basement
Complex above the junction, there is usually
water to be found, and it may also penetrate
below into a mass of rotted granitic rocks. In

such sites hand-dug wells are rare, but deep
bores dug by the government have been suc-
cessful. Within granitic hill-masses there are
occasional natural reservoirs of small capacity,
whose overflow may be reached by shallow
wells dug into rock debris in the valleys. In
low-lying depressions the water-table may
come to the surface to form 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 plateaun
with a number of wells around its base, and a
large volcanic crater at Malha, 1500 metres
across and 100 metres deep, which has two
springs on its interior slopes and a salt lake at
the hottom (Plate XXVIII}.?

During the winter many of the young men
go off with some of the camels to graze the
jizzu. The remainder of the Arabs live close
to their permanent watering-grounds, and have
leisure to devote to crafts and trades. Children
spin goat- and camel-hair into coarse thread,
wormen weave hair rugs, men make water-skins,
buckets, and harness from the skins of dead
heasts, carve saddle-frames of wood and make
ropes from the bark of Acacia trees or from
oryx hide. Some of the men go to market towns
like En Nahud, El Obeid, or Omdurman to
sell animals and to buy grain, cloth, sugar, and
tea. If pressed for money to pay their taxes,
they may take employment carrying gum or
grain.

These journeys are made necessary because
there are few markets established within the
Arabs’ territory, even at the principal winter-
ing-grounds. This is not because the tribesmen
are poor, for there are rich Arabs with as many
as 500 camels in their herds, but because they
are accustomed to make all their purchases
for the coming year when they go to market
to sell their animals. In this way they can buy
at lower prices than those obtained in their own
territory and make themselves independent of
other sources of supply. An interesting effect of
this practice was noted during the war years,
when rationing of sugar and cloth was imposed.
Since many of the Arabs of Kordofan and Dar-
fur had been accustomed to buy these commodi-

1 K. 5. Sandford, ‘Sources of Water in the North-West Sudan’, Geog. fourn., B5 (1035.)
® (. W. Grabham, ‘Water Supplies in the Anglo-Egyptian Sudan’, Bulletin of the Geological Survzy, No. 2 (1934}
? G, D. Lampen, ‘A Short Account of Meideb', S.N. & K., 11 (1928},

ties
the
PIind
El C
whes
Supr
then
distr

W
mar]
in ca
Upp
ferer
ledg
atte
from
abat
The

F
ther:
do t
catt]
visio
anin
little
acce
nati
locu:
been
Sem.




e, but deep
e been suc-
es there are
all capacity,
by shallow
- valleys. In
~table may
oasls, or be
permit the
e irrigation.
iltic plateau
base, and a
1500 metres
ich has two
y salt lake at

 young men
to graze the
hs live close
ds, and have
les. Children
arse thread,
water-skins,
cins of dead
)d and make
rees or from
yarket towns
ndurman to
h, sugar, and
their taxes,
ying gum or

sary because
1 within the
cipal winter-
he tribesmen
vith as many
because they
ir purchases
0 to market
hey can buy
| in their own
dependent of
ting effect of
& War years,
was imposed.
fan and Dar-
2se commodi-

Vo, 2 {1934).

WESTERN SUDAN I71

ties outside their own provinces and districts,
the quota system that was applied to the
principal markets favoured Omdurman and
El Obeid rather than the remoter areas. Yet
when the Arabs tried to buy from their usual
suppliers they were told there was nothing for
them and that they must go home to their
districts and get their share there.

While the sheep and goats are sold in the
markets of Sudan, there is still a regular trade
in camels going ‘on the hoof’ to the markets of
Upper Egypt. There is no governmental inter-
ference with this traffic,nor even definite know-
ledge of its extent, though from time to time
attempts have been made to draw conclusions
from the figures of camels slanghtered in the
abattoirs of 1igypt.

The Impact of Government on Nomadism

For many years, in fact, it has appeared that
there is remarkably little the government can
do to improve the lives of nomads, whether
cattle- or camel-owners, apart from 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 only after
native remedies have failed. The wvalue of
locust-control work is recognized, for this has
been pursued with considerable success in the
Semi-desert areas of Sudan, both in investi-
gating the life-cycle of the Desert Locust
{Schistocerca gregarin Forsk.), and in evolving
methods of combating it,'2 but the principal
boon that the nomads have constantly asked
of the government, with the whole-hearted
support of their administrative officers, has
been water; this is the key to nomadism,
always inadequate and always heing sought
afresh by constant and wearying treks.

Until recently government policy has been
to do all that can be done to improve water
supplies, in the belief that extensive areas of
grazing have been wasted every year for want
of the necessary water to exploit them. Recent
pasture research, however, has suggested that
where communal land tenure and private
animal ownership obtain there is always a

danger of animal numbers rising too high. In
fact, it is the very inadequacy of the water
supplies that has kept the nomads from 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 virtually unlimited, and in conse-
quence there has been a serious deterioration
of the vegetation and soil erosion. Elsewhere
water 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
greater total volume of water as a much wider
dispersal of small water sources to reduce the
long journeys that the animals have to make
towards the end of the dry season from water
to grazing. If watering-points were sufficiently
numerous they could drink more [requently,
suffer less checks to their growth, and generally
keep in better condition, avoiding the plight
which Harrison describes when ‘they come to
resernble skin and bone carrying large bellyfuls
of water out to the grazing’. Technically tanks
or bores, according to the type of country, are
often suitable sources of water, but in view of
the very low cash off-take (as little as 3 pts.
per feddan or 71d. per acre} that most nomadic
country in Sudan can provide, smaller and
cheaper types of water supply, such as earth
dams or shallow wells, may be more advisable.
If these could be controlled and used to en-
force a system of rotation grazing with resting
periods, most of the advantages afforded by
fences in ranching country could be achieved at
very much less cost.?

TImprovements on such lines would materially
improve the lot of the nomads of the west,
especially if they showed themselves willing to
sell a larger proportion of their animals rather
than increase the size of their herds. Yet limits
are clearly set by the low rainfall totals, the
distance from markets, and the impossibility
(at least in the Semi-desert areas) of turning
to cultivation or milk production as alternative
sources of livelihood, T{ the individual tribes-
man wishes for a significantly higher standard

[1H. l)’I. King, ‘On the Use of Poison in the Control of Locusts in the Anglo-Egyptian Sudan’, Caire Seientific Journal,
7 (1913},
¥ J. 5. Kennedy, ‘The Behaviour of the Desert Locust in an Qutbreak Centre', Trans, Roy. Ent, Soc. Lond., 89 (1913).
* Harrisen, op. cit., Part I1.
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FiG. 63. Till masses, hafirs, access and other roads in the Nuba Mountains. The access roads are the
graded earth roads which are cleared mechanically to enable the excavating teams 10 reach the hafir
sites. I'rom Soil Conservation in the Sudan, Khartoum, (1955).

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 await fulfilment.

THE NUBA MOUNTAINS

The fourth major element of the region here
called Western Sudan is the Nuba Mountains of
south-eastern Kordofan. On the basis of the
dominant seil type, it might be thought that
the ‘ Jebels’ ( Jubal en Nuba, as they are called
in Arabic) would be better discussed along

with the clay areas to the east, but both
because of the Baggara tribes who move
through them and on account of their com-
mercial and administrative links with Il
Obeid, it has been thought more appropriate
to treat them as part of Western Sudan.

Physical Conditions

The Nuba Mountains (Fig. 63) consist of a
number of isolated hill-masses made up of a
variety of rocks of the Basement Complex,
particularly soda-granites which weather to
form dome-shaped sugar-loaf hills with bare
rocky tops and steep sides. At the foot of each
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hill there is usually a pile of detrital boulders,
succceded by a pediment of coarse reddish
loam (Plate XXVII). Many of the hills are
quite isclated, covering a few square miles
only, but there are also several considerable
hill-masses, such as the Heiban group in the
centre or the Nyima Jebels in the north-west,
which are sufficiently extensive to include con-
siderable internal valleys elevated above the
surrounding plain.

The various types of terrain occurring in the
Nuba Mountains vary both in appearance and
potential value. Greene gives them the name
of the Alkaline Catena.! The actual hill-tops
are almost invariably bare of soil or vegetation,
but the steep upper slopes are often masked by
trees and shrubs whose roots penetrate deeply
into the joints and fissures of the rock. At best
a little 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. Somewhat
lower the vegetation is a lttle thicker, but the
soil can still only be regarded as skeletal, as
the finer constituents have all been removed by
erosion,

The soils which can be regarded as of value
to man ate those which are formed by illuvia-
tion. Of these the uppermost scil of this
origin, known as gardiid, is to be found flooring
the major internal valleys and as an apron
surrounding the hill-masses. It is a reddish,
sandy loam including a certain amount of
coarser material, and usually has a slope
sufficient to give good drainage, the apron
surrounding the hills perhaps being as much
as 5 miles wide. Beyond the gardiid the lowest
element of the catena is a fine dark cracking
clay not unlike that found in the clay plains
of Eastern Sudan.

The vegetation of the Nuba Mountains con-
sists, in the clay areas, of extensive stands of
Acacias, especially falh and Fkitiv, interspersed
with stretches of grass., On the gardid soils the
types of tree to be found are extremely mixed,
ncluding various Acacias, broad-leafed species
typical of the Ironstonme Plateau, and two
palm trees, the dam and the doleih, while in

some areas of this kind large numbers of
tebeldis are found together. Beside the stream
beds in the hilly areas there are specimens of
fine trecs such as the ‘aradeib (Lamarindus
indica), the sausage tree (Arabic Usmsn Shutur,
Kigelia aethicpica), and the Sudan mahogany,
while on the hill slopes, growing with their
roots penetrating deeply into the joints of the
rock, several kinds of Ficus are common, and
also various Ewuphorbias and the distinctive
poison tree (Adenium honghel), whose pink
blossoms are a sight of great beauty when they
flower in winter.

The climate of the Nuba Mountains closely
resembles that of the surrounding plains, but
because of this area’s greater elevation, with
the plain rising to 600 m. (2,000 ft.) and the
tops of the hill-masses to about 1,500 m.
(5,000 It.) above sea-level, the rainfall is dis-
tinctly heavier and starts rather earlier in the
year. The mean annual rainfall variability of
the area lies between 1o and 15Y%,, which is
rather less than that of the Qoz 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 is
only the upper portions of the higher hill
masses that lie at more than 1,300 m. above
sea-level, there is no area of appreciably
lower temperatures that could be used as
a summer resort, as is the Jos Plateau of
Nigeria, for example. There are certainly
no fertile soils situated high encugh for the
cultivation of a more temperate range of
CIOPS.

Settlement and Water Supplies

The clay plains between the hills are rarely
suitable for perennial settlement because of
the lack of permanent water supplies, but they
provide extensive grazing which is used by
several Arab tribes. The Arabs are the inve-
terate enemies of the Nuba, and undoubtedly
have been responsible for the retreat of the
latter to fortified villages among their rocky
hills. In the north-eastern portion of the
Jebels, where the Arab kingdom of Tegale was
established during the sixteenth century,2?®

L H. Grecne, chapter on “‘Soils of the Anglo-Egyptian Sudan’, in Agriculture in the Sudan, 1948.
*R. J. Ellis, ‘'The Kingdom of Tegali', S.N. & R, 18 (1935)-
*J. W. Kenrick, "The Kingdom of Tegali, 1921-1946', S.N. & R., 29 (1948).
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to the surface, flowing gently, or of
shallow wells which are dug in the
sandy silt and find water at a depth
of a few feet. Farther down the wads
courses wells may have to be dug
rather deeper, but they can be relied
on at all times, though of course
they have to be re-dug after the
wadi has flowed during the rains.
Elsewhere there are permanent wells
dug in the valley-fill and underlying
rotted tock of the interior valleys
and in sandy areas not far from the
wadis on the edge of the clay plains.
The two lakes in the south, Abyad
and Keilak, while holding water at
all seasons, cannot be regarded as
supplies for the Nuba, since they
occur well away from the hills in
unprotected sites on the plains. Less
permanent supplies are also to be
found in shallow pools, in sandy
areas where a limited supply is
held up over an impermeable bed,
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granitic masses. Man’s contribu-
tion to the improvement of sup-

Fic. 64. Land classification and use around Kujuria in
the Nuba Mountains. The representation of houses and
house-farms within the villages is purely schematic.
Trimetrogon Aiy Survey and local survey by the author.

the people have been more influenced by Arab
ideas than elsewhere. They are frequently des-
cribed as arabicized, denoting a conversion to
Islam and the adoption of clothes which 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 of
Kadugli, and these people, while proudly
claiming Arab blood, are intermarrying with
the Nuba and becoming physically indistin-
guishable from them.

Settlement in the Nuba Mountains is closely
related to the distribution of permanent water
supplies. The most reliable sources are to be
found in the beds of the streams which drain
the hills, and consist of either a point just
upstream of a rocky bar, where water comes

plies has consisted in the drilling
of a nmumber of deep bores, the
construction of various dams,
and the excavation of surface
reservoirs, first by hand and
more recently by the use of earth-moving
machinery.

From

Agriculture

The Nuba, who number 700,000, 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 within easy
reach of water, At this period their cultivations
were distributed around the villages, and use
was made of every 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 carried out in most unfavour-
able circumstances to produce tiny fields of not
more than a few square metres.?

Today the villages are no longer built in hill
fastnesses, partly because after the revolts of
the early days of British rule it was decided to
require the Nuba to settle in more accessible
sites, and partly because the former villages
were inconveniently placed for exploiting the
best fields and sources of water, The present
villages are sited on the gard#id soils around the
hill-masses or on the edges of the interior
valleys, in positions whete 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 which the people live there are the home
farms; not very far away within the hill-masses
there are the hill-side farms; farther off, 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 and near to the surface
small irrigated plots are common.?2 The home
farms are of limited extent, and are used by
the women for growing vegetables and maize.
They are cultivated every year, 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
1apid run-off, probably benefit from fairly
regular manuring, in an haphazard way, from
the pigs, goats, and fowls kept in the home-
steads. The same ridging is to be seen on the
hill-side farms, 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 dhura, bamia, 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 gardiid. They are cultivated
on a system of four or five years’ cropping,
followed by as many as possibie of fallow, and
are used to grow the main crop of grain and all
the cotton. The principal cotton areas are those
not far from the ginning factories, where
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Fic. 65. House farms and homesteads
at Kujuria, Nuba Mountains, From a
plane table survey by the author,

governiment propaganda to encourage cotton
cultivation has been most effective. 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 1 to 1} kantars of 315
rotls each per feddan, The crop has steadily
grown in importance since it was first intro-
duced, as the accompanying figures show
(Table VIII} except for a drop during and just
after the Second World War. Theirrigated plots

1R. C. Colvin, Agricultural Survey of Nube Mountains, written in 1930, published in Khartoum in 1048.

t5. F. Nadel, The Nuba, 1947.
RS —I2
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TABLE

VIII

Avrea, production and yield of cotton in the Nuba Mountains

Years ‘000 Feddans | ‘oo el "-il":a.-:rl-::'fn:.'..u-
1623-26/1929-30 (average) 632
1930—3L{1934-35 . M
1935-36/1939—40 L7s
1040—41/1044—45 o §o6
104 5—40/1949-50 o0 34'3 3E'T 091
105051105455 y 1623 199-2 123

1955-56 1476 2035 -39
1956—57 112-0 1079 096
195758 1581 2302 151
1958-59 192-0 1822 0Q4
1959—00 137 019

ocecur in wade beds or terraces where the water is
not far from the surface. They are used for
growing vegetables such as onions, tomatoes,
and chillies, but the most frequent crop is to-
bacco. Little of the irrigated produce reaches
the markets.

Animal Husbandry

The Nuba keep a number of domestic
animals. Colvin, writing in 193g, stated that
the average Nuba household had one or two
cattle, and this figure was confirmed by in-
quiries conducted by the author in 1953. There
are also numerous sheep and goats, a few pigs
in each household (since the majority of the
Nuba are not Muslims), and a small number of
donkeys 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 dry weather, 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 the rains, when biting flies are preva-
lent, they are kept on the hills, spending much
of their time in smoke-filled huts where the
flies do not penetrate. The tsetse flies formerly
reported from the Koalilx Jebels area,! were
never widespread, and are now reported to have
disappeared. During the dry weather cattle are
often tethered on the hill-side farms, in a con-
scious effort to maintain soil fertility, When

this is linked with feeding dhwra stalks and
cotton-seed to the animals, a system of mixed
farming may be said to be in operation. Yet no
use is made of animal power for ploughing the
soil. Apart from their value as milk-producers
the cattle are highly regarded as elements in
the normal bride-price (more properly the
exchange of valuables that takes place when a
girl leaves her parents’ home and joins her
husband’s family), when seven beasts are
demanded along with lesser animals, quan-
tities of grain, hoes, spears, and baskets.? This
number, so much higher than the average total
herd of a Nuba father, can clearly be provided
only if numerous relatives combine together
and make of the match a unien between the
two families. It seems likely that in fact con-
siderably fewer are exacted by the bride’s
tamily. Certainly the need to accumulate the
price of a bride is one of the chief forces driving
young Nuba into the towns of Sudan, where
they are to be found in various lowly capaci-
ties.?

Crafts and Commerce

The Nuba practise crafts not very different
from those of the liur. A few smiths make iron
implements, women bake excellent clay pots,
and gourds are used as general receptacles.
Not being Muslims the Nuba have only recently
come to care much for clothes, and even today
the women usually go almost naked and the

1W. Ruttledge, ‘The Tsetse Fly (Glossina Morsitans) in the Koalib Hills, Nuba Mountains Province, Sudan’, Bull.
Ent. Res., 19 (1928).

2 Nadel, op. cil.

® The bucket system of sanitation, which even now is coming to be replaced in the capital by water-borne sewage, and
stiil persists in the provinces, is dependent chiefly on Nuba labourers for its functioning.
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men wear only a scanty loin-cloth. Tn conse-
quence, they do mot weave their own cloth,
but sell all their cotton to the ginneries. Some
of the women collect the young leaves of the
dom palms: they either use them to weave
baskets, or else sell them to the Arabs at the
weekly markets, to be used in making the
light woven mats which constitute the walls
of the Arabs’ huts.

The weekly markets bring Nuba and Baqgara
together, and give the merchants a chance to
sell their imported wares. With the growth of
the cotton trade, the Nuba are beginning to
come to market in lorries with a sack of their
produce, rather than to ride there on donkeys,
They buy sugar and tea and ornaments for the
women, il there is an Increasme démand for
caloured robes for the women to wear on special
oceasions. The lareer markets depind less on
the WNuba or Baguamn than on the officinls,
pulice, and saldiery for their customers. Indeed
the only places where there is any number of
permanent lock-up shops are to be found at
the administrative centres. This reflects the
essentially rural nature of the region, in that
the towns have come into existence to fulfil
purposes imposed from without, and inciden-
tally to become points of dissemination of the
Arabic language, Islar, and the use of articles
of Western manufacture. Delami, lying on the
intersection of an east-west road from Dilling
to Rashad and a north-south road from Talodi
to El Obeid, is not an administrative centre,
and hence the shops there are few and their
wares are very limited, for there are no regular
customers except a few Arabs and villagers.

The Arabs

The other main ishabitants of the Nuba
Mountains, the Baqgara, number about
250,000, They are in a transitional state from
their original nomadism, still practised in
western Kordofan, to a dependence on both
animals and cultivation on the clays of the
Nuba Mountains area.

The Mesiriya and the Hawazina tribes (Fig.
29) once occupied the Muglad area. T oday the
former have their headquarters at Rigl el [Fula
while the Jatter have theirs at Roshad. These

and the several tribes who enter the region from
the 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 south.
In fact, today the Baqgara are devoting much
of their time to growing crops, especially
cotton, which makes it essential for some at
least of the family ta stay on the clays tlicougl,
cut the-sains to' ginrd and weed the CTO S,
while the animals are sent off to the (Jog to
avoid the fies. I some cases the Bagara
have begun to keep their cattle on the gardsd
and to protect them with dung fipes iy night,
toavold the peed for long trels.

The Arabs, being less fearful of external in-
fluences and better acquainted with the ways
of commerce and the world at large, have been
quicker than the Nuba to learn the advantage
of growing cotton rather than subsistence
erops, The tantrast is now diministing, but it
was at first most murked. Apart from the
traditional methods of clearing fields with hoe
and axe and buming the grass; the Eraggara
are adept in the use of fire in the hariy syatem,
which 15 of much importance in the cultivation
of this and other areas of well-watered clays.
The hartg system is employed in areas where
there are almost pure stands of thick grasses,
especially Sorghum  purpuveo-sericenm (anis)
and  Hyparrhenia psewdocymbaria (ansora),
which dry out during the winter and even-
tually are blown over and lodge, being over-
grown in the coming year by a further dense
growth of grass. If such an area can be pre-
served from fire for a period of three or more
years, a dense mat of grass forms over the soil,
which burns with a hot flame. When the land
1s required for cultivation, the Arabs wait
until the first rains have fallen, causing the
seeds in the ground to germinate, and then by
setting fire to the dry grass as soon as a break
oceurs in the rains they are able to destroy the
young secdlings and to clear the ground com-
pletely, leaving it almost weed-free for sowing
cotton or millet.

This method well suits the inclinations of the
Arabs, for they are not keen cultivators, When
possible, they hire labourers to weed and har-

1 The wearing of clothes, strings of beads, or string girdles varies from tribe to tribe. The women like bright dresses, and
might appreciate the chance of secing examples of West African fashions,
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vest their fields, finding them from the land-
less westermers, of whom there are several
settlements, from others, such as Dinka or
Shilluk who are looking for a chance to earn
some money; of even from Nuba of the densely
populated south-western 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,
and now make their living bringing a daily
supply of milk to the market. During the rainy
season when the roads over the clays are
impassable, some of the Arabs take employ-
ment, using their bulls to carry mails and dis-
patches for the government across the plains,
which become impassable for lorries.

The Impact of the Twentieth 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 riveram 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 1929, and
was followed by a policy of requiring recalci-
trant tribes to come down from their crags
and settle where they could be reached more
easily. The first tasks undertaken were the
opening up of motorable roads and the estab-
lishment of medical services to win the people’s
confidence. Education was until recently left
to Christian missionaries, it being felt that 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 among 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 rapidly.

Probably the most far-reaching single action
of the administration has been the introduction
of cotton growing, which began in 1g925.% In
1057-8 a quarter of a million kanfars? were
produced, the profits being distributed to the
Arabs and Nuba in a large number of very small
payments. Cultivation of cotton is entirely
voluntary, the area available to Arabs and
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 quantities 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 plots
where the best methods of cultivation of cotten
are shown, and inspectors visit the fields to
observe and check the incidence of pests or
diseases. All the cottonr is bought either at
outlying markets or at the ginneries themselves,
the price for each grade being fixed by the
Nuba Mountains Cotton Industry, a govemn-
ment-controlled board.

The improvement of water supplies in the
Nuba Mountains has been an objective of
governmental policy for many years, Before
the war a number of wells were drilled, without
very much success, and these had little effect
on the development of the area’s resources.
Since the war the Nuba Mountains have
profited from the activities of the Scil Conser-
vation Department, which has been engaged,
here and elsewhere in areas of heavy clay soil,
in excavating surface reservoirs or tanks,
known as hafirs, with depths of 59 m. and
capacities of 5,000-29,000 cu. m. Such pits are
sited in areas of unused but potentially fertile
soil, and water is led to them by channels from
nearby watercourses. If they have been well
sited the hafir fills in the rains and may last

! G. F. March, chapter on ‘Kordofan Province', in Agriculture in the Sudan, 1948,
?One Kamntar of unginned cotton = 315 rotls: 1 rofl = a'gg 1b.
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untilthenextrainsor evenlonger??(Plate XX X).
The wells and /afirs 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 now remain to facilitate communica-
tions in the area, provided that they are
cleared of grass and scraped each year. Tt was
originally thought that hafir digging might
contribute to a permanent redistribution of the
population, persuading the Nuba to abandon
their hills and live near the hafirs to take
advantage of the more fertile soils of 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 low-lying clay
areas near the safirs rather than on the healthier
gardiid where thev now live, The variety of
soils which they now cultivate, moreover,
eould not be found in the middle of the clays.
The praded roads across the plains are
designed to drain quite quickly, and so ean
provide: all-season, theugh not all-weather,
communication between the centres of adminis-
tration. A gravel road has been built between
ET Obeid and Dilling, to keep that route open
at all times. All these roads suffer from the
defect that with intensive use their surfaces
become corrugated, with the result that only
large and powerful vehicles travelling fast can
avoid severe vibration, and the lorries and
trucks in use wear out at an excessive rate.

Conclusion

In conclusion, the paradox ecmerges that
though the Nuba Mountains still remain one

1 J. H. K. Jefferson, Soil Conservation in the Sudan, 1954.

*]J. H. G. Lehon, ‘Rural Water Supplies and the Development of the Economy in the Central Sudar’, Geografisha
Aunnaler, 38 (1956).

of the most backward parts of Western Sudan,
they are potentially 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 an important
future as a ground-nut producing area, but
water supplies are certain to be difficult, the
production of fruit and winter vegetables with-
in the area is virtually impossible, and both
permanent buildings and tolerable roads are
very hard to construct. To the east the clay
plain between the Blue and White Niles has
long-term potentialities as an irrigation area,
but when settlement spreads towards the
wetter areas in the south difficulties of drainage
and the prevalence of insects will make them-
selves apparent. In the Nuba Mountains, a
sturdy peasant population is already dis-
tributed throughout the area, as are numerous
permanent water sources, suitable sites for
building, and supplies of stone for construction.
Existing irrigated gardens could be extended,
considerable quantities of useful timber could
be grown (such as the Sudan mahogany, of
which there are well-established plantations at
Dilling), and the economic basis for all this
could be provided by the cultivation of cotton
and millet, perhaps in mechanized farms, in the
broad plains which lie between the hills. Much
still remains to be done before these poten-
tialities can be converted into reality, but the
Nuba are already engaged in the production of
one cash crop, and if the means can be found to
increase commercial production and trade
throughout the Jebels, the emergence of the
Nuba from their present backwardness could
come with surprising rapidity.




Chapter XII
THE CENTRAL CLAY PLAINS— UNIRRIGATED AREAS

THE CENTRAL CLAY PLAINS

To the east of the Nuba Mountains clay plains
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 differences of physical
geography, added to the contrasts between the
inhabitants and their cultures, that it would
he a mistake to freat the whole clay area as a
single region on the basis of the broad soil
type alone. It has seemed best, therefore, to
treat the northern and southern portions of the
clay plains as two distinct regions, taking as
the divide the boundary between Blue Nile,
Kordofan and Darfur Provinces on the one
hand, and Upper Nile and Bahr el Ghazal on
the other.

These central clay plains are of such great
economic importance to Sudan that it is diffi-
cult to avoid the conclusion 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 hall the country’s receipts of
foreign currency and for a like proportion of all
government tevenues, and now many other
lesser schemes of irrigation in government or
private hands. In the southern portion of the
region, 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 are the changes which
follow the establishment of a planned, reliable,

and incidentally much more profitable type of
cultivation.

Physical Conditions

To the observer on the ground probably the
most striking feature of the clay plains is their
utter monotony: a bare 8o km. {50 miles) to the
south of Khartowm one can stand in an
apparently abselutely flat plain of grey cracked
clay, where the thin natural 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 Fr Roseires one can drive 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
interrupts the perfect circle of the horizon.

Yet between these two types of scenery an
orderly gradation of conditions must occur.
Physically the most significant differences in
the geography of the region are dependent on
the mean annual precipitation, and several
belts of vegetation and potential land use may
be distinguished running from east to west. So
great is the importance of a perennial water
supply, however, 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 occupying the
areas in between (Fig. 66).

On the basis of the rainfall it is convenient
to recognize three belts. These are a northern-
most one, with a rainfall of less than 400 mm.
(16 in.), wherein summer cultivation is prac-
tised with difficulty unless earth banks or
ridges (Arabic feras, plural feriis) are constructed
to hold storm-waters and give them time to
sink into the ground. There is a central belt
where crops of grain are regularly grown with-
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 600 mm. T = 3 1 T
(24 in.) to nearly 1,000 mm. y g ; 'l
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particularly the case in the =
southern part of the region,
where the clays are underlain
by the rocks of the Basement
Complex. Farther north the
ribbon on the west bank of
the White Nile almost disap-
pears downstream of Kosti,
since the Qoz sandsreachright
up to the flood-plain of the
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(70-100 ft.), making the dis-

tribution of villages, and even

towns like Manaqil with 3 100 inhabitants,
independent of the rivers.

Between the Rahad and Dinder rivers there
is a narrow and very flat geziral which is
crossed by several meandering 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, where a tongue
of basalt extends northwards from the Ethio-
pian massif into Sudan. The relief of the low
ridge thus produced is gently undulating, with
a few hills standing out along the watershed

Fia, 66 The Central Clay Ilains

itself. Except along the narrow outcrop of the
Nubhian Series the soil is a dark brown clay not
very different from that of the Gezira, but the
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 (Fig. 74).

Within the central clay plain as a whole
a settled 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 of the region towards the

1 The Arabic word gezira, literally ap island, is also used to refer to a peninsula, and hence to a piece of land lying

between two rivers above their confluence,
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L I | .
i
I Ruiat esh Sharq 6 Kawahla
2 Ingessana 7 Huseinat
3. Kenana 8- Hosanlya
4. Rufda el Ho 9 Ahamda
5. Dar Muharib IO, Seleim

F1G. 67. Seasonal movements of nomads in the
Blue Nile Province, With dry-season water sup-
plies dependent on the rivers as well as on the
Machar Marshes of the Upper Nile Province,
shorter east-west movements are found in ad-
dition to long nerth-south migrations, such as
those observed in Western Sudan. The fine
grasses of the Butana afford good wet-season
grazing and freedom from flies. From infor-
mation kindly supplied by Dr. Bayoumi of the
Sudan Veterinary Service and others.

Ethiopian border, where untit recently security
has been bad, and along the White Nile south
of Kosti, where variations in the river level
make the choice of village sites difficult. The
existing settlements can 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 Baggara by the White
Nile 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 weather,
of keeping fairly close to water supplics. Hence
there are possibilities of extending both the
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 have been
adopted to this end.

THE NOMADS

The rainfall of the region is morc intense and
more reliable than that found in areas of
nomadism fringing the Sahara, and this makes
it possible for animal owners to follow fairly
regular routes across the clays in their annual
migrations. Despite the difficuities of water
supply, moreover, a higher density of popula-
tion can be supported by animal rearing, about
20 persons to the square kilometre (50 to the
square mile) in the territory of the Rufi‘a el
Hoi as compared with 10 (25 to the square
mile) only among the Hawawir of the Bayuda
Desert, Two distinct patterns of migration are
to be noted in the clay region, for differences
of topography and water supply make the
seasonal movements of the nomads beside
the White Nile rather different from those of
the Arabs farther to the east (Fig. 67).

The White Nile occupies a broad, shallow
depression, and when the Blue Nile is in flood
in late summer the ponding back of 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 1 km, wideislaid bare, which produces
a flush of green grass, especially Echinockloa
pyramidalis, at a time when the rain-
grown grasses away from the river are quite
dried up. Such conditions are very favourable
for cattle rearing, and the local Baqqgara
tribes, whose territory lies on either side of the
White Nile southward from about latitude 13}°
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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that they can move on to the patches of Qoz
which alternate with clay areas to the south
of the railway line. These provide easier going
and altogether healthier conditions, while
there are wells yielding water in moderate
quantities throughout the year which account
for the presence of the Dar Baqqara adminis-
tration headquarters at Abu Rukba. The Dar
Hasaniya Arabs, whose tribal areas lie farther
norih on gither side of the river, are gradually
settling down as increasing apportunities are
afforded them of becoming participating ten-
ants i private pump schemes in the region.
At the same time added wealth is making it

possible for them to buy more animals, bspeci-
illy sheep and goats; which in summer are led
mto the Gesira clays and eastern Qoz, Those

ihesmen not fortunnte enough to be tenants
m eotton-growing schemes or to own large
flocks live o wretchedly poar life. In years when
the rains are biad, rases of severe hardship and
EVEN slarvation are fot ankonown,

The central Gezira and the banks of the Blue
Nile provide no such favourable winter grazing
ground, and annual migrations 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, travel a distance
of more than 200 miles between their summer
and winter grazing areas. These extensive
migrations are made necessary by two prime
needs: the trek southwards is undertaken to
find palatable grazing, which in winter becomes
availabile as the Machar marshes dry out, while

the return to the north is required to aveid
the mosquitves and other insects, including
Somoxis sp,oand varjots of the Tabanidae,

which abound threughout the wetier parts of
the southern Gezira during the rainy season.
When the Arabs decide to move they divide
into smzll gropps and travel brskly, covermg
up £0.10 lm. in a day and grazing on the way,
When minving sonthwiards they are required
o wait on the northemn side of the Blus Nile

Upper Nile boundary until the middle of
February. This is because there have been
complaints at times from the Dinka that the
Arabs damage their crops before they are
harvested. The principal grasses of the marshes

are Echinochioa pyramidalis and Hyparrhenia
vuja. The northward movement of the Arabs
at the onset of the rains is uncontrolled, and
their chief concern is to get away to fly-free
country as fast as they can. Other sections of the
Ruia’a el Hoi and also the Kenana move down
to the Blue Nile during the winter. The Kenana
cross the river, but the Rufi‘a el Hoi do not.
The camel-owners find some work Carrying
grain and other produce, and the Kenana, who
are particularly noted for the good milking
qualities of their cattle, sell milk to the inhabi-
tants of the permanent villages. During the
summer the Arabs like to grow some millet, if
they find grassy patches suitable for hariy cul-
tivation, and the allocation of such lands often
brings them into dispute with the settled
villagers.1

The Rufa‘a esh Sharq on the castern side of
the Blue Nile find winter grazing in the pools
and watercourses of the Dinder-Rahad Gezira,
but in the summer they disperse thronghout
the central Butana, where they find plantiful
green grizing and come into contact witli the
Shukriya. Elsewhere it is rather rare for the
seasonal movements of nomads to take them
outside the district or province where they
usually live. This is because such boundaries
have usually been selected to correspond with
the nomads’ traditional migrations, and thus
to reduce the likelihood of disputes and inter-
tribal fighting. In this way the province and
district boundaries on the western side of
the Rufi‘a el Hoi territory constitute also a
division between the Baqqara and Rufi‘a
types of nomadism in the north and between
the Rufi‘a and Dinka ways of life farther
south.

The nomads of the Gezira have no need of an
organization such as that which has grown up
i the west in order to dispose of their animals.
Their market, the wealthiest in the country, i
at their doorstep, both in the villages of the
irigated Gezira and m the towns, pacticularly
the capital, Omdurman and Wad Medani.
Generally mutton in Sudan is better than
beef, being fatter and tenderer, and it is much
preferred by the Sudanese when they can
afford it. There is no local market for camel

! Information concerning the movements of the nomads has been obtained from a memorandum written by Dr. M. S.
Bayoumi of the Ministry of Animat Production.
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flesh, and the camels of the Rufad‘a are mostly
bought by Rashaida tribesmen, who drive
them to the markets of Egypt.

@ THE SETTLED AREAS

The settled cultivators of the clay plains
differ markedly from the nomads, in that
many of them are recent immigrants, coming
from a wide range of tribes. In consequence,
they are much less intimately associated with
the traditional administrative structure of
sheikh, ‘omda, and ndzir, who exercise authority
over them, and are very ready to migrate to
other districts and even provinces if they hear
that some of their kinsmen are settled there.
Individual villages usually comnsist of persons
having a common origin, but adjoining com-
munities may be quite distinct, with former
cattle- and camel-owners settled alongside one
another, There are many areas where almost
all the wvillages are occupied by westerners,
each having an appropriate village sheikk, but
all being suberdinate to an Arab ‘omda, who
may be of quite different physical type. It is
not suggested that this mixture is undesirable,
there being clear signs of the development of
a general sense of Sudanesec nationality to
replace a narrow adherence to tribal loyalties.

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 draw water from it there are
some new settlements dependent on the recently
established pump schemes, but few relying on
unirrigated cultivation. The scarcity of popula-
tion in the open plain is understandable
enough. The paucity of settlement by the
river, on the other hand, is to be explained by
the poor protection that the region used to
afford against the incursions of nomadic
robbers, added to the difficulty of establishing
permanent villages beside a broad stream with
gently sloping banks, since the waterline may
retreat a mile or more when 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 of

their land by the Arabs, who preferred a
nomadic life.

The Northern Gezira

In the Gezira between the Blue and White
Niles the greatest density of population, apart
of course from that in the areas now irrigated,
occurs in the north at about the latitude of
Wad Medani. The rainfall at this latitude is a
bare 350 mm. {14 in.) per annum, and so crop
production can be ensured only by the con-
struction of earth banks or ferits to conserve
water, It is somewhat surprising that the popu-
lation should be densest in this semi-arid belt,
while farther south where crops grow more
reliably there are many fewer 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 were
known. At the latitude of the Sennar—Kosti
railway the only wells are the relatively
shallow ones dependent on local run-off, these
being situated around the hill-masses of Jebel
Mova and Jebel Biyut. The granites that lie
Leneath a thick mantle of clay yield no water.

In the terds belt of cultivation, wherever the
soil is a suitable clay, there is an almost con-
tinuous pattern of ridging on the ground, and
very little of the natural vegetation remains.
Where the surface of the ground is at all sandy
or gravelly feriis cultivation cannot be prac-
tised and grassy patches occur, while in ill-
drained hollows tussocky grasses and la'ét
bushes grow (Acacia orfota). There are, how-
cver, very few trees since those that have not
been felled to clear the land for cultivation are
almost certainly taken for firewood or building
poles.

The ridges are constructed on the better
soils of 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 1 or 2 feet high, which
are thrown up either at a right angle to the
glope of the ground or quite often so as to
form a V pointing down the slope. In certain
areas a man will make a major and permanent
ridge {o surround his plot, and within it will
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FiG. 68. Teris near Manaqil on a heavy clay soil: a single holding at Kogeila, Blue Nile Province,
with a mean annual rainfall of ca. 30 cms. (12 in.). The low internal ridges permit a considerable meastro
of water control during the ramy season. From a plane table survey by the author.

site minor ones which divide up the holding
and avoid excessive flooding at one end accom-
panied by complete aridity at the other. The
minor ridges also make it possible to use suc-
cessive storms to flood different pieces of
ground, and to let off water which has stood for
long enough (about 14 days) on any one site.
In most sites feriis do not 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 of a man’s ground is wet enough to
yield a crop. Almost the only crop grown is a
quick-maturing millet called Feterita which
takes a bare 8o days from germination to
maturity. Associated with it may be some
bamia including a wild variety which seeds
itself.

Ewvets with the aid of ridging, cultivation in
the area is by no means secure or remunerative,
undl its continued existence i to b explained
m part by the proximity of the irrigated areas
and the towns asspciated with them, On the

one hand these ensure the existence of a
reliable market for grain in the years when the
farmers are able to produce a surplus, and on
the other they afford a steady source of income

to those who are willing to go and work as
cotton pickers during the months when they
would otherwise be idle. The nomads moving
through the area, moreover, buy grain and
occasicnally sell a sheep or two to a farmer.
Even 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 mutual relations
are generally good and disputes are few, a
result of some consequence is that lurking sus-
pictons prevent the development of co-opera-
tive organizations to protect the peasant from
more powerful bodies. In the disposal of his
crops the cultivator only too often falls a victim
to the system of sheil, as has already been
discussed in the chapter dealing with the
Northern 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 efftcient
and honest managers are not easily found.

‘When working in the cotton fields likewise,
the farmer earns a daily rate that often bears
little relation to the high price of the product
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that he is picking. In this instance co-operation
might prove even harder {o organize, since the
local villagers come into competition with
groups of migrant labourers from all over Sudan
and even 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-
out great inconvenience. Another factor of
some importance is that the extension of the
irrigated area of central Sudan, now in pro-
gress, has been foreseen for a number of years.
Thinking of themselves as future members of
the tenant and employer class, the farmers of
the region are not keen to 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 difficulties 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,
which means that a compound wall to give his
family privacy is a luxury the average villager
cannot afford, much as he would like it. Poles
and grass for roofing have to be bought at the
markets, and so peor 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
of raising the villages gradually above the plain,
so that water does not stand Dbetween the
houses after rain.

The traditional markets of the feriis area
were spaced at distances convenient to be
reached by foot or donkey. Some of these,
especially Manaqil, are places of some age and
religious significance, and gubbdf (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 lorry into Wad Medani or

Fl 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, which 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 procedure
has been among the most striking develop-
ments of recent years.

The task of allocating tenancies in the newly
irrigated areas of the Manaqil extension to the
Gezira has been much simplified by the fact
that this is almost the only area of Sudan, apart
from the irrigated lands of the Northern Pro-
vince and 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 settlement (1g27) to be in regular cultivation
were assigned to individual owners, while un-
used land was registered to the central govern-
ment, The relevant cadastral plans, while 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?!
Elsewhere in the areas of unimproved peasant
agriculture in Sudan, land tenure is customary
and tribal, and even in areas of 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.

The Rainlands

Towards the south the rainfall increases, and
when it attains 400500 mm. (16—20 in.j 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’.
Immediately 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

! An important preliminary stage in the comstruction of the Manaqil Irrigation extension has been the bringing up to
date of the land register, which had been allowed to become very much out of date, An index iz available to the Registration
Sections in Gezira, CAD 179, published by Sudar Swurveys in 1949,
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the Blue Nile. In this area various signs of
over-cultivation have been noted, such as the
appearance of witchweed (Arabic buda, Striga
spp.) in the fields, the decline in yields of
miliet to be obtained, and the use of ridging
im an area whose rainfall, about 450 mm.
(18 in.), should make it unnecessary.! Else-
where the only settled villages in the southern
Gezira are those situated around Jebel Moya
and others of the hill-masses. At Jebel Moya
there are several villages which originally
drew their water supply from wells but now
depend on the Aafirs that have been built by
the Soil Conservation Branch of the govern-
ment.2? In these wetter areas a slightly wider
range of crops can he grown than in the feris
area. Where fhere are settlements of western-
ers, Pennisefum is often grown in preference
to Sorghum, and sesamne is fairly common,
though this is near the dry limit of its range,
and in a dry year it will fail, In the villages,
which consist of the usual round thatched huts
set in enclosures of millet stalks, there are
plots of maize, bamia and chillies planted
within the compounds, while gourds and melons
climb over the roofs. Away from the villages,
there are occasional opportunities for Aarig cul-
tivation, which is coveted both by the villagers
and by the Arabs. The allocation of particular
areas is the responsibility of a committee com-
posed of the representatives of both sides, but
it often leads to dissatisfaction and disputes,

The Southern Geziva

Southwards from about latitude 12° N. the
savannah woodland becomes fairly dense and
continuous, and open grassy areas, known as
sagiyat are infrequent. Some communities
have in the last few years been springing up
near the hafirs which have been built near
Jebels Bozi and Mazmum and elsewhere, but
apart from these and the nomads the country
away from the river is uninhabited until the
Ingessana Hills are reached at latitude 174° N.
These granitic hills bear a considerable resem-
blance to the Nuba Mountains, in that they
presumably enjoy a slightly higher rainfall
than the country around them, though there
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I16. 69. Hafirs and access roads in Blue Nile
Province and the Butana. Source as for Figure 63.

are no statistics to prove it. There is the same
association of rocky outcrops, accumulations
of valley fill and gardiid soils, and away Irom
the plain a similar clay plain provides oppor-
tunities of cultivation. This hilly country to-
wards the Ethiopian border is occupied by a
large number of small tribes of more or less
negroid peoples, in whom there has been a mix-
ture of Hamitic stock from across the FEthiop-
ian border, but virtually no infiltration of Arab
blood. While the tribes have taken to occupy-
ing the hill-tops in the same way as the Nuba,
they seem to have been less suceessful in evad-
ing the depredations of slave-raiders and poach-
ing parties. The Ingessana tribe appear to be
the most enterprising group of this area, and
in addition to bringing grain, sesame, and vege-

! J. H. K. Jefferson, “The Sudan’s Grain Supply’, S.N. & K., 30 (1949).
! Idem, Soil Conservation in the Sudan, Khartoum, 1gs4.

*]. H G. Lebon, ‘Rural Water Supplies and the Development of the Economy of the Ceutral Sudan’, Geografiska
Anraler, 38 (1956).
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F1G. 70, Jebel Fangugu experimental Llock lay-out and hartg five-lines, 1956-57. The Ministry of Agri-

cultore is trying to determine how to improve peasant farming by a system of blocks of land cultivated

in rotation, as at Jebel Fangngn. Attempts are also being made, with varying success, to protect areas of

natural grassland with fire lines, so as to permit extensive harig-type culiivation. From a map supplied
by the courtesy of the Inspector of Agriculture at Sennar.

tables to market, they are acquiring herds of
cattle which they send down into the plains
and towards the river during the dry weather.

This southern Gezira has been in the post-
war period one of the principal scenes of activity
of the haf7r-excavating teams of the Ministry
of Agriculture (Plate XXX). To increase
animal and grain production, and generally to
make the resources of the area miore readily
available to its inhabitants, roads have been
cleared and mechanically excavated hafirs
have been dug over a wide area (Fig. 6g). The
hafwrs in the north have been intended to help
harig cultivation, especially between Jebel Dali
and a line west 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 Rufa'a el Hoi tribes, who have
hitherto had a hard time during their annual
migrations and when occupying their summer
areas. Near Jebel Fangugu there is already a
scheme of planned settlements where improved
methods of peasant agriculture are being tried
ont and demonstrated (Fig. 7o), and a cattle-
breeding and grazing research unit has just been
established near Singa to upgrade the Kenana
cattle and to determine their territory’s opti-
mum stocking level. Serving this Gezira region
and drawing its water supply by a small canal
Irom the Blue Nile is the Rainlands Research
Station known as Jebel Tozi: here experiments
are being carried out to learn what crops can
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profitably be cultivated without irrigation in
the better-watered parts of the Gezira, and how
machinery can best be employed to increase
the area under crops. Crops that have shown
the best promise are millet, American Upland
cotton, sesame and ground-nuts, the latter
growing exceplionally well on a soil that would
not normally be considered suitable for it,
provided that the surface can be prevented
from baking and producing a hard, impene-
trable pan.

The Blue Nile Ribbon

The ribbon of land that follows the Blue
Nile southwards from the southern end of the
Gezira Scheme is much more densely inhabited
than that along the White Nile. Here is the
former centre of the Fung kingdom, whose
territory once extended as far as the Red Sea
hills in the east and the kingdom of Tegale,
which it subdued, in the west. The origins of
the kingdom, whose power was finally destroyed
by the invasion of Muhammad Ali's son
Ibrahim in 1820, have been much disputed,
but what 15 certain is that the power of the
kingdom was largely determined by the secure
base provided by the lands along the Nile.l

The Blue Nile flows in a succession of mean-
ders with its bed incised about 20 m. (65 ft.)
below the general level of the plain. During
the summer flood its waters are charged with
a high proportion of silt, up to 3-6 parts per
thousand at the maximum as far downstream
as Wadi Halfa,? and in consequence silty allu-
vium has been deposited both along the river
banks and as islands on inner curves of the
meanders. Over the years the relative distribu-
tion of the river bed and the silt terraces within
the curves undergoes a steady alternation. A
typical example of this type of topography
(Fig. 71) shows the following features: on the
outer loops of the meanders there is a belt of
eroded clays (Arabic kerrib), wherein nodules
of calcium carbonate are commen at the sur-
face, having been left sm situ by the sheet
erosion that has carried the fine soil particles
away. Next is found the steep bank of the river,
where undercutting is taking place due to the
scouring action of the river in flood. Because

the riveris at its highest by the time the streams
crossing the kerrib are in spate, there 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, often being altered in shape or even com-
pletely removed by a severe 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 often having no
drainage afterwards. On all the better-drained
parts of these basins the natural vegetation is
forest, mixed at the edges but mainly consist-
ing of Acacia milotica sunt towards the centre
where the period of inundation is several
meonths, while at the very centre of the de-
pression a semi-permanent pool is found where
no trees can grow.

Setilement along the Blue Nile occurs
chiefly in villages on the eroded land next to
the high river bank, for such sites are well
drained during the rains and are not close to
the malarial swamps within the suut forests.
Unlike the practice in the Northern Province
of Sudan, where houses are strung out along
the river, here in central Sudan the people are
invariably concentrated into distinct villages.
These provide greater security from wild
animals, nomads, or robbers who may emerge
from the bush, and reflect the fact that culti-
vations in the ‘rainlands’ usually occur all
round a village, whereas in the Noerthem
Province they are strung out in lines. The
houses in the villages consist invariably of
round huts with thatched roofs and walls of
millet stalks, privacy within the compounds
being secured by a wall of grain stalks or
plaited grass. There are few wells, for the vil-
lagers normally draw their water direct {rom
the river.

Apart from their summer cultivations on
the clays the inhabitants cultivate the silts
on the sloping banks of the Nile as the flood
goes down, and have also cleared some of the
level terraces which they irrigate by pump or
water-wheel. The terraces have all been sur-
veyved and either legally settled to individual
owners or reserved to the government as
Forest Reserves. Where culfivation is practised

0. G. 5. Crawford, The Fupg Kingdom of Senner, 1951, includes a complete bibliography on this topie.
2Y. M. Simaika, ¥'#e Suspended Matter in the Nilz, 1g940.
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F1G. 71. Land classification and use beside the Blue Nile near Singa, From Sudan Surveys
Aty Pholographs.

the land is in the hands of some of 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 Forest 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

there are 37 of these forests, having a total
area of 21,650 feddans, while between Senmar
and Khartoum there are 33 such forests, with
a total area of 11,860 feddasns:?

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 of
implements, or of 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, Working Plan jor the Forest Resources of the Southern Blue Nile Circle, Miscellaneous Publication No. 2,

Apgricultural Publications Committee, Xhartoum, 1950,

L dem, Working Plan for the Acacia nilolica Forest Reserves, Gezira Civcle, Memoirs of Forestry Division, No. 6, Agri-

cultural Publications Comraittee, Khartoum, 1954.
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vegetables, relying miainly on the summer raii-
fall, and also plant French beans, fubria, and
melons on the steep banks as the water gong
down after the flood, In afew places they have
ilso-Tdlt water-wheels ta irrigate fruit trees,
On the Iands away from the river they prac-
tise: o siinple system of hush fallowing, grow-
ing millet and sesume until yields decline, and
then they leave the lund ontil its fertility Tins
been meturall cestored, Clearing the bush té
Browy grain-is havd worle when thick prasses and
young trees have grown up, This' encolrnges
old men and women, who no longer have the
strenetli to open new fields, to cultivate worn-
out land near the villages when it should he
resting, and this may cause a serious and |y
lasting decline in fertility, Some of the mare
vigorous villagers go inland to find hayig lax
whicli they have to share with the Arabs.]

Not every family has the fortune to have a
pateh of silt terrace on which to BTOW Wege-
tables, and in some areas lacl of Enowledge
prevents the peasants: from making fiill use of
the existing silts. In the alienation of many of
a5 10 forest & oarrow stoip i
left beside the river for cultiva-
further dimimition of the lorest
'es cold probably be permitted without
strious reduttion to the supply of st I,
Near-Singa there are some villages: sitnated
severdl miles from the river, drawing their
waler trofn shallow wells near the witercourses
that are a feature of this part of the clay plain
(probably the Khor Umm ‘Ish just west of
Singa marks a former course of the Blue Nile).
These have no share in the riverain silts, Most
of the riverain villagers have small numbers of
cattle, sheep, and goats, In the rains they sefl
a Jittle elurifiag butter-fat, and at other Himes
those near to the markets, such as Sennar or
sitiga, malke some money frim the sale of
fresh mille,

In contrast with these peasants, some of the
more educated and prospercus villagers have
been abile to establish schemes of irrication,
hoth on the terraces and on the clays. Lt is
mfended to discuss the development of irrimi-
tion in the elay plains in its several aspects in
Chapter XITT below. but it is worth noting
that the effects of irrigation in the Blue Nile

these silt o

by bee
Stme
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areq are rather different from elsewhers in tha
Geozira, There are no villages whose metnbers
dre almost universally participaters in ittieation
schemes, but there is rather o ETOWING - tens
deney for individuals fo become associnted
with minor pump schemes, sither s owne TS;
fHANAZErs, ur tenants. Near Singa, for exampls,
there is & numiber of fairly, small
having 2 pump diameter of not more than { 1K,
which have perennial licences and ars pirmit-
ted to druw water from the Blue Nile throgh-
out the year. These are the fruit grrdens on the
silts, many of them having been in existence
for thirty years or more, Originally, employing
steam-driven pumps burning local timber,
they bave inerensingly turned syver to diesels,
and now irrigate plots of not more than 4 dozen
Feddaws at the most, whirean they grow man-
goes, bananas, guavas, and citrus fruits whick
are taken by lorry and sold in the urban
markets and throughont the Gezira. The
owners smploy hired labour, usually PETTIRT
ent rather than casual, and so these sehemes do
not have a great impact on the villages around
them. Revently, they have been experimenting
with tobdeen, which growswell, and with cotton,
with which they have had less surcess.

The villages along the Blue Nile are of various
origins; some are iihabited by Fung, but others
have been established by settled members of
Arab tribes such as the Kenana or the western
Baqaara, and still others are oectupiad exeln-
sively by westerners (Fig. 721, The villages ui
petsons from within Sudan are losing their in
dividuality and are gradually ETEIE to crete
4 common Sudanese nutionality, but the west
erners keep themselves apart. They are-gener
ally unable to find wives from Sudanese fami-
bies, and ‘either send for kinsfolk fram. their
native lands or ¢lss look for a western gitl
within Sudan, The most important of sich
settlements is at Maiimo, where there {5 an
overgrown village of more than 10,000 west-
erners living beside the Nile south of Sen-
nar. Their tradiliomal chisf, who enjoss i
powers of a petty nazir, is known as the Stiltan
and has powers as a gistrnie of o pative
court serving a number of villages stretching
arross fo the Dinder river. Towards Er Roseires
the population declines, for above thut paant

suhenes,

? Jefferson, S.N. & R., 30 (1949), p. 81.
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F1G. 72. Villages and iribes in the Fung. The situation
is very similar on the east bank of the Blue Nile, and a
comparable diversity of tribes 1s to be encountered as far
upstream as Iir Roseires. The pensioners are former
soldiers of mixed tribes who have settled in the arca on
retirement. From an enquiry conducted by the author,

Almost the only villages to be
found along the Rahad are at Hawata,
the railway crossing, or to the north
of 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 type of agriculture as those
along the Blue Nile. The silt lands
are scarcer, however, and their lack
is by no means compensated by the
use of the sandy river bed between
pools for growing onions, melons,
and tobacco. Along the Khor el
‘Atshan, which takes some overflow

proximity to the Ethiopian frontier brings a
sense of insecurity, while the country is at
once more densely wooded, stonier, and less
fertile. Near the frontier, t{rypanosomiasis is
common, being iransmitted mechanically by
tabanid flies to cattle, while beyond the border
there are tsetse flies which keep the disease alive.

The Rabkad—Dinder Gezira

To the east of the Blue Nile there is a belt of
country a bare 30-50 km. (20-30 miles) wide
before the Dinder river and the Khor el Agal-
iyin are reached. It might be expected, there-
tore, that all this strip of land would prove to
be in reach from one or other line of perman-
ent water, and that a considerable population
would be found in the area. In fact, much of
this country and of the Rahad-Dinder Gezira
is extremely ill-drained and includes many
water-courses and depressions which are in-

from the Rahad to the Dinder and
may represent an earlier course of the
former, there is a group of villages occupied
by a considerable range of westerners, some
Fur, some Kanuri from Bomu and some
from French Equatorial Africa.

In Fig. 73 (a—d) are shown some of the
results obtained by the writer in an investi-
gation at Khor el ‘Atshan in the winter of 1950~
5I. After the excavation of four Aafirs along
the khor in 1946, a count had been made of the
then populations of the local villages, and
blocks of land had been assigned to each, sur-
rounded by fire-lines (Fig. 73 (4)}. Within each
block three strips were divided by fire-lines, it
being intended 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 four years the populations of certain
villages had declined, while others, particularly
Shamiya, had increased, and the proportion of
women and children in the villages varied
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F16. 73. The Khor el 'Atshan agricultural sct
‘children’ was made by the local sheikhs, and r
endquiries carried out by the Mi

enormously (Figs. 73 (5) and (€)). Agriculturally,
teo, the scheme had been disappointing, for
surpluses of grain despatched from the area by
rail had been negligible, nor had the use of the
strips followed the intended plan (Tig. 73 ¢).
It is not ecasy to explain the growth of one
settlement, or the decline o others, parely on
an environmental basis, [t is pratiubly more
significant to record that the shaifh of Shamiyvi
is an outstandingly determined
and a devout and strict Muslim
westerners, far from hormes:
Chad, his leadershi
clated,

personality
Among the
Nigeria or
p is clearly much appre-

ieme,

1946—350. The crude classification of ‘adults’ and

oughly corresponds to ‘over’ and ‘under’ puberty. From
nistry of Agriculture and by the author.

It ‘has already been remnarked that Arahs
come soutll between Lhe Dinder and the Blue
Nile: during the winter, and grilze
open  pras

the areps of
stand around Aby Hashim,. W lten
Erazmg issenrce the Arals like toset five fo ¢
fry prasses; thus stimulating he
fresh green shoots for their tmimals

e
growth of
to et and
0 in order to protect the Rarly cultivation the
Aralss are forbidden to cross the firelines that
dre burnt annually along: the east bank of the
Dinder. Within this Empty Gezirg thers

1
fact sery hittle huma

V activity except {or some
irregular gum eollecting by the villagers: A few
areas are allotted sach

year for charcoal burn
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ing, but no use is at present being made of the
Acacia nilofica belts along the watercourscs,
though they encourage so many birds to roost
during the summer that cultivation near them
has been almost abandoned. In the residual
pools along the Rahad and Dinder quantities
of fish are caught during the dry weather, dricd
in the sun and taken by itineranl westerners
to be sold wherever western settlements
occur.

The Gedaref Ridge

Fast of the Rahad there is a significant
change in the trend of the mean annual iso-
hyets. Under the influence of the Ethiopian
massif to the south and east they turn to run
in a north-easterly direction, more or less
parallel, it is thought, with the Hawata—
Gedaref railway line, which corresponds with
the 6oo-mm. (24 in.) isohyet. At the same time
there is a steepening of the isohyetal gradient,
so that in the 160 km. (100 miles) between
Gedaref and Gallabat the total precipitation
rises {rom 600 to goo mm. (36 in.), whereas in
the southern Gezira the overall increase from
Singa to Malakal or Akobo, a distance of over
550 km. (350 miles}, is only 75 mm. (3in.). A
second reason for this rather higher rainfall
may be that from Gedaref to the irontier there
is a pereeptible ridge along the Blue Nile—
Atbara watershed.

1 consequence, the country to the south of

the railway line is thickly wooded, and open,
grassy spaces that can réadily be employed for
apriculture are rare. The absence of penmiment
water supplies, moreover, makes the arca VIT
tually uninhabitable except during the rains
and then thé previlence of hiting s and mos-
guitdes makes penditions anheatthy both for

amimals and men. The Shukriva Avabs of the
Butana tarely travel farther south than the
railway, along which line the greatest number
of scttled cultivators is to be found.

Until recently the only reliable water sources
to be found west of the Rahad were shallow
wells around hill-masses like Qala en Nahl and
the Ban Buweida group, together with wells
dug in the beds of streams draining the
Gedaref—Gallabat ridge. There were also some
hand-excavated hafirs of limited capacity near

Qurein and in a few other places where a
regular run-off from a hill-mass could be used.
These have been supplemented in recent years
by deep wells drilled at Khor ¢l ‘Atshan station
to reach the Umm Ruwaba Series, and at
Gedaref, Wad el Huri, and Umm Shigera to
extract water that has penetrated through the
joints of the basalts to reach the Nubian Series.
Lately, there has also been a vigorous policy of
digging hafirs by machinery, which has eased
the water situation at a number of villages and
has made some undeveloped lands available
for cultivation. [n the long run, advantage
might be taken of the nearness ol the River
Atbara to the southern end of the Gedarct
Ridge, for a dam a bare 30 m. high, if built near
Meshra’ Akrib or Hagar Bakr (latitude 13° 15
N.) on the Atbara, would make it possible to
carry water across the ridge and into the fertile
and unpopulated area that stretches as far as
the River Rahad. This could supply drinking
water, or even water for irrigation, and is
worthy of closer investigation now that the new
1959 Nile Waters Agreement has Dbeen con-
cluded. The same applies to the proposal re-
ferred to below for supplying Gedaref Town
with drinking water from the Atbara (Fig. 74).

This eastern portion of the clay plain is
thought to have been seriously depopulated
during the Mahdiya, confiscations of grain and
forcible movements of population having had
the effect of reducing the number of the inhabi-
tants of the hills near Qala en Nahl and leaving
the rest of the country almost bare. Subse-
quently the region has been peopled almost
entirely by western Sudanese such as Fur and
by western immigrants, so that today the
Nizir of the country to the south of Gedarel is
a Fur. The usual features of a western popu-
Jation are to be found: there are no blocks of
villages of common origin, and even individual
settlements, such as Kabaros or Wad Dayif to
the south of Gedaref, are made up of sub-
sections from different tribes. The peasants are
poor and uninterested in education, health
measures, or social and economic advance:
they have few animals, though indeed the com-
bination of climate and soil make it hard for
any except goats and cattle to thrive, 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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Railwoy

Mechanised Crop
Production Scheme

1. 74 Mechanized crop production schemes between tlie Atbara and Rahad rivers

recurrent tendency for villages to spring up,
and then die away as their occupants decide to
go and try their luck elsewhere.

Nevertheless, the richness of the soil and the
reasonable reliability of 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 requirements were con-
signed by rail from the stations serving the
Gedaref and Kassala areas, and there is also a
considerable export from the region of sesame
as seed or oil, this being grown chiefly in the
wetter southern parts of the area. Until recently
there was also some smuggling of sesame over
the border to Ethiopia, for its export was pro-
hibited to prevent internal shortages. There is
the wsual small production of bamia and maize
round the villages to provide green vegetables,

but in general the madequacy of the diet is
most marked during the winter, there being
little or no milk and virtually no source of
greenstufls except for onions that are brought
by traders from Hawata or Qurein.

The administrative centre and chief market
of the area is Gedaref. This lies near to the
northern end of the basalt ridge and owes its
existence to the presence of some reliable wells
fed by a reasonably large catchment area,
together with some defensible Lills on which a
fort and a garrison have been established as a
protection against possible incursions by ban-
dits, poachers, and others from Ethiopia. To-
day the town’s population has grown to 17,500,
and its poor water supply, incapable of con-
siderable expansion, is giving rise to some
anxiety. Work is being carried out to improve
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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 wells linked by pipe to the town’s
supply, or of bringing a pipe-line from the
Atbara River to the east.

Grain is brought to Gedaref by commercial
lorries which go round the villages collecting
peasants, each with his sack of millet, and
bring them to the grain market., At the market
an auction is in almost continuwous progress
during working hours from November to May,
and grain is bought by local merchants or by
the agents of traders in the cities and is con-
signed away by rail. While much money has
been spent on building graded 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 the result of bold
‘bush-bashing’ by a private lorry, subsequently
consolidated by other vehicles following the
same roufe.

During the winter some sporadic transport
work in the district brings Arabs of the Shuk-
riya tribe and Beja from the hills to the north-
east. They collect gum on their own account,
and also carry loads of grain and building
materials to the larger villages and to Gedaref.
Occasicnally they offer for sale baskets and
matting woven from dom leaves. Sometimes
pedlars with a string of donkeys are to be met,
having come across the Ethiopian horder with
some coffee, and intending to buy manufac-
tured goods in Gedaref to take back with them.

One notable feature of the inhabitants of the
region 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
make no attempt to grow encugh cotton to
satisfy their own needs of cloth,® they neither
tan skins and hides nor make themselves
slippers and other leather articles, and both
metal-working and pot-baking are left entirely
to a few craftsmen, who are chiefly settled in
the towns. This may be regarded as a typical

example of how specialization and factory-
made articles available in the urban markets
drive out the preducts of domestic industry,
but in a region where the inhabitants arc
perforce idle for half the year it seems un-
fortunate.

The Mechanized Crop-production Scheme

In recent years the country to the south and
west of Gedaref has been the scene of a con-
siderable attempt to introduce mechanized
farming to the clay plains, known as the
Mechanized Crop-production Scheme. While
the results achieved so far have not been as
successful as was at first hoped, there seems
reasen to believe that in due course a safisfac-
tory system will be evolved for converting
large areas of grass and thin woodland to pro-
ductive fields of millet and other crops. The
work of the Mechanized Crop-production
Scheme began in 1944 in an open area of grass-
land on the north side of the railway, known as
Ghadambaliya, where it was intended at first
to produce sesame to make a contribution to
the world shortage of fats that was wvery
marked at the end of the war. The 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
600 mm. (24 in.), was not enough for sesame,
particularly in view of its unreliability. Sub-
sequently, attempts were made to put the work
on a more practical basis, by recruiting persons
with experience of large-scale mechanized
farming, by buying machinery hetter suited to
the conditions, by concentrating on varieties
of dhura that demand a lower rainfall, and by
setting up other mechanized farms at points
farther south where the rainfall could be
expected to be higher and more reliable {Fig.
74).°

Even then, however (and these criticisms are
taken {rom the report of a government working
party set up in 1653 to review progress and to
record the lessons to be learnt from the scheme
to date), it seems that the proper succession of
research followed by pilot testing followed by
planned development was not followed; nor

1 In fairness it should be pointed out that in much of the Central Clays region cotlon-growing has been forbidden under
the Cotton Regolations (1g26), Part ITT, whiclh have been interpreted to forbid uncontrolled cotton cultivation in unirri-
gated areas near to the Gezira, for fear of harbouring pests and reducing vields there.

T, W, Clouston, Mechanization in Agriculture in the Rainlands of the Anglo-Egyptlan Sudan, Khartoumn, 1048,
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can signs of any national rotation be seen in
the map of the first six years of work at
Ghadambaliya (Fig. 75). 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 stimulating effect throughout
Gedaref district, so that already there are
several private farmers who own their own
tractors and are hiring labour and producing
grain on their own account both near Khor
Kaffai and in the southern part of the Ghadam-
baliya area. On the other hand, it has become
clear that the type of organization that has
succecded in the irrigated Gezira, producing a
high-value crop under rigorously controlled
condilions, cannot be extended elsewhere where
the value per feddan of even an outstanding crop
of millet is likely to be one-third only of that
of irrigated cotton. It may also be noted in this
context that the rapid development of trade
unionism in Sudan has had the cffect of making
all labour performed by government servants
extremely expensive, whether they be expa-
triates, classified Sudanesc staff, or casually
hired labourers. The effective supervision of
unskilled lahourers is always difficult, and as
long as employees stand to earn more by
chalking up hours of overtime than by bringing
their duties to a rapid and successful conclusion,
they are quite unsuited to the alternating spells
of inactivity and intensive effort required of
the farm worker.

1t may well be that in the drier areas of the
clays mechanized agriculture can never he
sufficiently profitable to warrant the establish-
ment of new settlements and the development
ol ancillary services such as water supplies and
good communications. The present system of
going out {rom existing settlements to grow the
crops and harvest them may therefore have to
remain. LFarther south, where other more
valuable crops such as cotton, sesame, and
gronmnd-nuts can be grown, a policy of encourag-
ing new villages to spring up may be justified.
If this is so, then the Gedaref area, where the
railway tuns near the dry limit of cultivation,
is the obvious site for the former type of de-

1R, G. Laing, Meckanization in Agriculiure in the Rainlands of the Anglo-Egyptian Sudan, 1548-51, Sudan Governnient,
195z, Sud an Goverament Ministry of Agriculture Working Party's Report on the Mechanical Crop-production Scheme,
IKhartoum, 1654.

velopment, while the new Sennar-Ir Roscires
line, cutling across the ischyets and running
close to much hitherto undeveloped land,
should be the base for developing more
ambitious types of farming, The Rainlands
Research Station at Jebel Tozi and the
mechanized farm adjoining it provide an ideal
site for investigating the latter prospects.! There
are now two mechanized farms operating in the
southern Gezira, near Jebels Bozi and Mazmum,
putting into practice the findings of the research
station.

Communicalions

The map of the distribution of population in
the Central Clay Plains makes it clear that
whereas water supply, whether for drinking or
irrigation, is the first requisite of settlement in
central Sudan, good transport facilities also
play an important part in determining where
rainland cultivators live, especially if they are
keen to grow surplus crops for sale. Of this the
line of population following the railway from
Gedaref to Sennar and Kosti affords ample
evidence (Fig. 31).

Where inter-regional communications are
concerned, modern developments have tended
to confirm the nodal position of Khartoum and
the Blue and White Niles in the country’s trans-
port system. From the time of the Egyptian
invasion and conquest of Sudan in the early
nineteenth century, the country’s capital has
always been at Khartoum, whence forces can
be dispatched in three directions with assured
water supplies. When steamers were first intro-
duced, the importance of the rivers was
enhanced, since it became possible to move
forces rapidly and certainly along them, with
the great fire power afforded by guns mounted
aboard. When Gordon was besieged in IKhar-
toum his last contact with Egypt was by
steamer, and it was by steamer that the
relieving force arrived, too late to rescue him,

Since before the First World War the con-
struction of the railway up the Blue Nile to
Sennar and across to Kosti (reached in 1911)
has greatly diminished the importance of the
Blue Nile for navigation. The Blue Nile bridge
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ot Khiartoum was originally desizmed to open
to permat th passage of sleamers, but for nany
vears now this bas not heen possthle, - smee
clectricity and water mains are laid along the
fifting portion of the bridge. This has heen

allowed to hapipen becauss navigation on the
Blue Nile ismade difficult 1 voEand-banks when
the riveris low and by the force of the turrant
whem it is high, while the railway from Klhse
wohm to-sennar follows: the same lina el

S TEIGONn _'||-€|_| ”I:HL
no ok was provided when the Sennar Dam
was bt Upstream of Sennar a mumler of

sitmers used to be employved to transport
timbor from the deacia silobea forezts and to
provide communication with Er Roseires when
rain made the roads irnpassable. With the com-
[IJ‘.'ril'll'l ol thi mtlwiny o | (i’ Roseires {IG55]
(Plate XXX, navigation on the Blie Nile i
noW plmost entirely confined to rtive B
which cirry grain, building materinls, andothet
Intal producis

O the Wikite Nile nataral comlitiong are

L of eonsiderati
mnportance. Apart from the service providid
by Sudim Aifwavs, the normid Toute from
Khartowm to the soatharn provinees s by rail
te Kosti and thenee by stoamer {o Malakal,
[uba, or Meshea' ef Req. Betwein Khartoum
mil Kosti, the Jel ]

esier and mavigation is sti

Auliva Dam is provided
with & lock and & reralar Toeud SteAMET Stryvic

15

operated, Muny native hoats ply o the
White Nile, carrving not anly erain and lolld-
ing matertials bl adlso supplies of oil el fo
the many pump schemes in this reach, Kusti,
namel alter a Greele metchant who i=ed i

min o store thers, wis an enitrepat for the prr
ahigse bf the products of the west until the
raliway was huilt ta BLOhwid. and iz now the
dockvard: and headgunarters of the Lot *m

steamer fleet.

The only use made of the Atbara for navi-
gation is in the transport of timber products
downstream during the summer flood, for in the
dry season the river dries up to a chain of
pools. The Rahad and Dinder rivers are not
used for navigation.

Conelusion

The Central Clay Plams may b reparded as
m many ways the most important part of
Sudan. Chite apart f ;
schemes,

1 their many irsipstion
I be disenssed in the next

whicl: wil

chapter, and their even greater aren of protertial
mrigntion, they are already @ granary for much
of Sudan, with a prospect of ii'l'."'--:-.--n-l'] procie-
tion as in recent
years the region hos witnessed o marked {en-
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Chapter X111
THE CENTRAL CLAY PLAINS—IRRIGATED AREAS

-

WHETHER derived from the Blue or the
White Nile the deep cracking clays of central
Sudan have shown themselves to be well
adapted to irrigation. They have become the
basis not only of the extensive Gezira Scheme,
fed by gravity flow from the Sennar Dam, but
also of an ever-increasing number of medium-
and small-sized irrigation schemes dependent
on diesel-driven pumps. While occupying at
present a mere 23%, of the clay lands north of
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

i E__-

FrICL \\ //// Grawity Iﬂchtmnﬁrnc_r.

£ach cot represents OO0 {=ddons
commanded by pumps

FiG. 76. Pump and gravity irrigation in central

budan According to the scale therc should pro-

perly be 30 dots 1ndxcatcd on Aba Island; these

have mostly been displaced to east or west.

Sources: Sudan Ivrigation, 1957, and as for
Fig. 55.

Sir William Garstin, Report on the Basin of the Upper Nile, Cairo, 1904,

their study. There are, moreover, many pro-
posals under consideration at the present time
to extend the area under irrigation, and the
Manaqil extension was first brought into pro-
duction in 1958, The reason for the extreme
popularity of this type of investment is that
the long-staple cotton invariably grown gives
a much higher return than any other field crop
suited to Sudan. Where 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 which
the government has established, but also bene-
fits from the resources of foreign exchange
which cotton sales bring to the country.

The irrigation schemes lying between Khat-
toum and the latitude of Er Roseires (Fig. 76)
may conveniently be classified as follows: first
in size and importance comes the Gezira
Schetne, with its extension in the north-west
known as the ‘Abd el Magid scheme; secondly,
there is the Manaqil scheme, lying to the sonth
and west of the Gezira scheme, which has been
in the process of being brought into operation
since 1958; thirdly, there is the group of schemes
around Khartoum, where the proximity to a
large urban market makes the cropping prac-
tices different from elsewhere; fourthly, there
are the White Nile schemes, including the large
irrigated area on Ala Island; and finally come
the more recently established schemes along the
Blue Nile upstream of Sennar.

THE GEZIRA SCHEME

The Gezira Scheme was first proposed as
early as 1904, when it had already become
obvious that without the introduction of some
export crop and an increase in government
revenues it was going to be very difficult to
establish any kind of effective administration
in the newly reconquered Sudan.! Sennar was
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chosen as the best site for a dam, and work
began in 1913, only to be held up for five years
by the First World War. In the meantime,
fortunately, the government had realized that
to establish an irrigation scheme to cover more
than 300,000 feddans, as was at that time
planned, would hardly be possible without
some prior investigation of the best irrigation
practices and a period for training the necessary
managers and inspectors who would control
the work, In view of their own shortage of
money and of agricultural staff, they invited
the Sudan Plantations Syndicate, a private
company which had already had some experi-
ence in growing cotton in the Zeidab basin, to
put up some capital and to take part in the
scheme as managers on a share-cropping basis,

This was arranged, and small pumping
schemes were started at Tayiba in 1911 and at
Barakat in 1914. Bringing some of its tenants
from Zeidab the syndicate showed that cotton
could be grown profitably under Gezira condi-
tions, and began investigating the best rota-
tions to adopt. After the war construction of
the dam was resumed, and so as to have enough
staff ready trained the Syndicate opened two
larger proving units at Hag ‘Abdallah and Wad
en Nau in 1921 and 1923 respectively. By 1925,
when water in the Main Canal began to flow,
50,000 feddans had already been under irriga-
tion, and the increase to 240,000 was success-
fully effected, rising to 300,000 in the following
vear, The major pumps were no longer required
forirrigation, but have been retained for supply-
ing drinking water throughout the canal system
from May to July, when the Sennar Dam does
not hold enough water to command it.1

The dam had been constructed to be able
to supply a much larger area, if all went well,
This was by no means a foregone conclasion,
and in fact during its first decade the Gezira
Scheme ran into very serious trouble, for there
was a catastrophic decline in cotton yields,
which coincided with the world slump and the
collapse of cotton prices, The reason for the
decline in yields was found to Dbe in part
climatic, depending on the incidence of rain
both in the growing season and before it, and
in part due to pests and discases, against
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which various measures were taken, as dis-
cussed below.,

TanLre IX
GEZIRA SCITEME
Cotton production from 1915
‘ooo Feddans  “ooo Kantars

1915-16/1G19-20 3,850 14,200 37
1920—2T/1G24—25 13,000 45,000 32
1925-20{ 1929-30 113,200 442,000 375
1930-31{1034-35 187,000 523,000 2-8
1935—-36/1939—40 202,800 850,000 42
1040-41/1G44~45 216,400 910,000 42
1945-46/1949-50 214,400 834,000 39
1950-5T/1054-55 236,600 1,150,000 47
1955-56 248,600 1,190,000 4-8
1956—57 255,400 1,710,000 67
1957-58 255,400 383,000 15
1058-59 320,700 1,480,000 46
1950-60 (Est) 384,614 1,600,000 416

! W. N. Allan, chapter on ‘Trrigation in the Sudan’, and E. Mackinnon, chapter on ‘Bluc Nile Province', in A griculfure

i the Sudan, 1948. See also on this whole chapter A. Gaitskell,

has appearcd while this work has been in the press.

‘Gezira: a story of development in the Sudan', rgso, which




202 THE REPUBLIC OF THE SUDAN

Tic. 78. Government irrigation schemes in
central Sudan. The various stages of the Gezira
scheme were attained as follows:
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Subsequently the irrigated area dependent
on the dam has steadily increased until it is
now 987,000 feddawns, the growth of which is
illustrated graphically in Figs. 77 and 48, and
Table IX. The concession originally granted to
the Syndicate was to last until 1950, and since

by that time the Gezira Scheme had proved it-
self to be an outstanding success, it was not
surprising that the Sudan Government used the
opportunity to take over its administration,
establishing in the place of the Syndicate a semi-
independent organization known as the Gezira
Board. There was little immediate effect either
on policy or even on staffing in the new body,
but with the rapid Sudanization of the Civil
Service after 1954, most British officials have
resigned and Dbeen replaced by Sudanese staff,
until by 1957 it was only in the technical fields
of new development lay-out, cotton examining,
cotton marketing and engineering that British
staft were still to be found. Cotton classifying
continues to be in the hands of Greeks recruited
from Alexandria.l

Because of the tilt of the Gezira plain down
towards the north and west, it was decided to
lay out the Main Irrigation Canal along the
east side of the Gezira, following a slight ridge
that runs from Hag ‘Abdallah to Masid. In
this way it could command not only the ad-
jacent ground but also the more distant areas
to the west, if it should ever be desired to
extend the irrigated area. Later investigation
has shown that the better quality land, with
a relatively low concentration of sodium salts,
is to be found in a fairly unified block in the
east, whercas towards the west there are
numercus patches of worse soif which are not
worth irrigating.

Within the irrigated area the siting of the
miunor distribution canals is nade easy by the
remarkable flatness of the ground, the mean
slopes being between 1:5,000 and 1:10,000. It
has thus been possible to adopt a standard
layout which brings water te units, known as
numbers, of go feddans, each being in turn
divided mto plots of 1o feddans. Each such
plot comprises the cotton holding of a single
tenant, and thus it is easy to supervise irriga-
tion and cultivation practices by ensurimg that
all plots in any one number are always kept at
the same point in the rotation. Watering is
carried out by day only, and the minor canals
are so designed as fo be able to fill up over-
night and store water for distribution next
day (Plate XXXII).

When the scheme was begun the fear was

' Sudan Geziva Board, Staff List, 1957,
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expressed that repeated irrigation of the soil
would bring about an accumulation of harm-
iul salts, especially sodium, that might even-
tually render the land useless; fortunately,
however, the waters of the Blue Nile are not
heavily charged with salts, and such deteriora-
tion of the soil has not taken place. In fact,
when experiments were made to install a
system of underground drainage to prevent
any such accumulation, it was found that the
soil was so impermeable when wetted that very
little water flowed in the drains, This imperme-
ability has its good side in that losses from the
various canals have proved much less than was
at first expecicd, and in consequence the area
irrigated has Dbeen increased. When heavy
rains fall, on the other hand, the ground dries
out very slowly, and for this purpose surface
drains leading to the river have been installed
in the eastern part of the scheme, while on the
west water sometimes has to be pumped out
mto natural depressions to save the cotton.
Because of the need for regular supervision
of the growing crops, it has proved necessary
for the homes of the tenancy holders to be situ-
ated fairly near their fields, and in fact it has
been made a cendition of tenancy that those
allotted a hawasha, as a holding is called,
should reside within the scheme. The tenants,
whether riverain Arabs, northerners or western-
ers, have little taste for a solitary existence,
and so they settle in villages which are to be
found at regular intervals of every two or three
kilometres. The villages are sited at convenient
distances from the major distributory canals,
which always hold water even when no irriga-
tion is in progress, and from them they draw
their domestic water? (I'ig. 7). Long hours of
sunshine keep the water relatively free of
bacteria, but in recent vears it has been realized
that the people’s common practice of bathing
in the canals, together with their Muslim
customs of ablutions, have resulted in infecting
the water with Dbilharzia snails. The snails
living in the canals play their part in the cycle,
and flukes are absorbed into the people’s
bodies when drinking, washing, or working in
the flooded fields. They then develop the
symptoms of schistosomiasis, Virtually com-
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I'1e. 79. Typical lay-out of villages, canals and
fields in the Gezira. From Agriculfure in the
Sudan, Fig. 245.

plete control of the disease has recently been
achieved by treating the water in infected
canals with copper sulphate,

The crop whose cultivation first prompted,
and has subsequently justified, the establish-
ment of the Gezira Scheme is long-staple cotton
of the strains first produced in Egypt, and
despite periedic investigations of other crops,
none has shown itselt so profitable or so well
adapted to the climate and soil of the region.
An eight-course rotation is employed as fol-
lows: Cotton, Resting, Dhura, Resting or
Lubia, Resting, Cotton, Resting, Resting.
Compared with Egyptian praclice, 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 there,
and the land in Sudan being required to bear
only two or three crops in eight years instead
of twelve or more in the same period in Egypt.
The explanation lies in the fact that the
development of irrigation in Sudan has been
limited not by land shortage but by the need to
obtain the largest possible return from the
available supply of water. While it is possible,
as a study of the private pump schemes will
show, to grow cotton one year in three, with

! Certain of the villages have long had hand-dug wells to supply drinking water, and smce rgso the government has been
boring wells throughout the firigated area to make pure water available.
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one year of fallow and one of dhura or lubia to
complete the rotation, such systems merely
reduce the initial expenditure on land clearing,
levelling, and canalization, but they do nothing
to increase the amount of cotton that the
available water will produce. In fact, since
yields are likely to be less under such rotations,
the existing system is to be preferred.

Yet despite these arguments it is obvious
that the eighi-course rotation can only be
employed when the pressure of population on
the land is very slight, and when a system of
management is in force which is iree to pres-
cribe the rotation most profitable to itself, even
when other rotations might bring a higher cash
return to tenants., Egyptian concern for the
control and allocation of Nile waters, however
questionable on other grounds, must be con-
sidered in light of the fact that there ate in the
Gezira, approximately T million feddans of land
already laid out for irrigation. While at present
only one-quarter of these bear cotton in any
one year (the areas of dhura and lubia consume
relatively little water between them and in any
case are irrigated for a short time only at the
end of the rains in the ‘free’ period), more
intensive rotations could undoubtedly be intro-
duced, and could very rapidly incrcase the
amount of water to which the Sudanese might
regard themselves as legitimately entitled.

Only two types of cotton are grown com-
mercially in the Gezira, Sakel and X1730A
which has been derived locally from it. These
produce a good white lint whose staple length
is classified at >11 in. and they thus compete
in the markets of the world with the longer
staple of the Egyptian cottons, such as Karnalk
and Giza 6. While the Egyptians have aimed
at regularly improving their cotton and increas-
ing its length, and have produced over the
years a succession of new varieties, Sudan
breeders have concentrated on producing a
reliable and consistent commodity, trying to
improve its yield and to breed into it resistance
to disease, especially wilt and leaf-curl, without
losing fineness or staple length.

The cultivation of cotton follows a very
strict routine which has been evolved by experi-

ment to give the highest yield, and at the same
time to reduce the risk of loss from plant
diseases. Cotton is sown in mid to late August,
thinned shortly after germination to three
plants per hole, and subsequently cleaned and
weeded Ly hand as necessary, probably three
times. Picking starts in January and ends by
mid-April, after which all cotton stalks must
Dbe uprooted to prevent the carry-over of black-
arm disease. At the start of the growing season
the watering of the cotton is rather sporadic,
depending on the rains, which especially in the
south may be quitc severe. Subsequently, the
crop is watered every Iz to 18 or zo days, and
usually receives in all about 15 waterings.
Ploughing and ridging before sowing are done
by steam-plough, but all subsequent opera-
tions are performed by hand or animal power,
the tenants being permitted advances against
their eventual share of the proceeds of the crop
so that they can hire sufficient labour (Plate
XXXIII).

Tenancies are of approximately 4o feddans
each, and this means that each tenant has four
fields, inevitably rather separate from one
another, and in any one year one of the four is
growing cotton, two are resting, and one Is
growing either Jubia or dhura, ot perhaps resting
too.! The initial allocation followed the settle-
ment {in a legal sense) and registration of
almost the whole of the area between the two
Niles north of Sennar. The land necded for the
scheme was taken over compulsorily by the
government, which either pays a standard rent
of 10 piastres (2/-) per feddan, or clse, in the case
of land needed for canals or other similar works,
has bought it outright. Persons with more than
40 feddans of registered land were granted
tenancies as of right, and if they had 120
feddans, say, they were also given tenancies in
the names of two relatives, to be known as
pominees. Those with more than 20 feddans
were held to have preferential rights to ten-
ancies, but in fact at first the supply of holdings
exceeded the number of persons willing to take
them on, and it proved necessary to grant
tenancies to numerous non-Sudanese wester-
ners to get the ground worked at all.®

¥ Dhura and Lbia, which are grown once in the rotation on any one plot, are shared between the tenants of two adjacent
holdings.
2 Tsam Ahmed Hassoun, ‘Western Migration and Settlement in the Gezira’, S.N. & K., 33 {1952).
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The registered holders are assured that when
they die their holdings will remain in their
families, and the remainder of the Sudanese can
confidently presume that the allocating com-
mittees will give their heirs preference after
them. The westerners, on the other hand, are
regarded jealously by Sudanese who have no
holdings, and while the Board is not willing
to displace satisfactory tenants, if they die or
surrender their rights the lands are allocated
to natives. In the last few years it has been
realized that 10 feddans of cotton are too much
for one man to weed and harvest, even with the
aid of his family. Both from egalitarian motives,
therefore, since there is a growing need for extra
tenancies as the sons of farmers grow up, and
because as the irrigated area increases it is
becoming more and more difficult to find
enough labourers at the busy times of year, it
has been decided to reduce the size of tenancies.
As tenants die their holdings will be divided
into two tenancies of zo feddans each, to be
distributed to members of his family or other
close relatives, while all new tenancies in the
Manaqil or south-west extension of the Gezira
are planned to give the tenant 5 feddans of
cotton only. Since it has heen decided to use a
three-course rotation in the Manaqil area, the
number of tenancies to be distributed will he
more than twice as high per square 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 for its bearing on other schemes
of agricultural development in Africa, and
indeed in the tropics generally. Its essential
feature is a partnership between, originally,
the government, the managing company, and
the tenant, and this has now been replaced,
since the nationalization of the Sudan Planta-
tiens Syndicate, by a parinership between the
government, the Gezira Board, and the tenant.
For its services in providing the land and the
water for the scheme, the government takes
40%, of the net proceeds of the sale of the
cotton crop; for performing the tasks of
management the Board takes 20Y%,, any sur-
plus over its expenses being divided between

its own and the fenants’ rescrve fund, the
social welfare fund, and the state. The remain-
ing 40%, 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 restricted hy law
to a maximum of £53,000,000, and so there is
no question of its possible growth to attain the
vast size of the Cocoa Marketing Board’s stahi-
lization fund in Ghana, for instance. Tn fact,
ever since prices declined from their highest
peals the tenants have been clamouring for
sums to be paid to them out of the fund, main-
taining in their optimism that cotton prices
have undoubtedly faller as far as they ever
will go. Only the future can show if they are
right in this.

The system whereby the government receives
an automatic 40%, of the profits of cotton
growing, and is thus a major shareholder in
the scheme, provides an interesting contrast
with the far larger irrigation schemes of the
Punjab, where the government was content to
accept about 7%, on its investment,! by way of
the sale of water, and with the Marketing Board
system of West Africa, where the governments
in controlling the prices paid to primary pro-
ducers for various commodities have built up
large balances in recent years, In the former
example, the government in effect made a free
gift 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 measures. In
West Africa, balances held by the Marketing
Boards have indeed been used for a varicty of
purposes for the common good, but only by
appropriating the funds to uses for which they
were never intended.?

In addition to his 409, the tenant gets the
whole of the millet crop, which is so fitted into
the rotation that he gets 5 feddans cach year,
rather than 1o feddanseveryotheryear; thelubia,
if it is grown; and the dhuwra (sorghum) straw,
which he feeds to his animals or sells as fodder.

In the early days of the scheme the serious
decline in yields referred to above coincided

LK. S. Ahmad, The Agricultural Geography of the Punjgh, London Ph.D., 1930.
* P. T, Bauer, West Africar Trade, 1954.
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with a period of exceptionally depressed world
cotton prices, with the result that many of the
tenants found that they were actually losing
money by having tenancies, and surrendered
them. Since about 1935, however, things have
-gone much better, and after the recent war
there was a boom in cotton, culminating in an
annus mivabilis (1951-2) when cotton prices
rose as high as they had ever been and at the
same time the Gezira produced its record yield.
The tenant’s income rose in exceptional cases
to as much as £ET1,000, and still he had his
millet sufficient for his family’s needs and his
crop of lubia. Things have not maintained this
remarkable level since, but it is easy to see why
there have been no tenancies surrendered for a
number of vyears; in fact, the prosperity
achieved in the Gezira has stimulated irrigated
cultivation clsewhere.

For some time now the Tenants” Association
has been demanding that their share should be
raised from 40 to 50%, of the proceeds of cotton
sales, and they are also demanding that the
cxcise tax on 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 Gezira is so large that it cannot be
said for certain that the tenants will never
succeed in this request, but there are those who
feel that, in fact, the share of the proceeds at
present taken by the tenants is greater than
their deserts. It is argued that in the partner-
ship of capital, labour, and skill all that they
have provided of the former is their land, for
which they receive an assured rent at ifs
highest previous value. Their labour, at least
when prices are good, consists of borrowing
money from the Board, so that with it they can
hire labourers to do the actual work of weeding
and picking, and their only skill lies in having
the sense to obey the instructions of the Block
and Field inspectors who come round teiling
them when to sow clean, or pick the cotton.
Whether the tenants’ share be considered tco
large or too small, the system adopted has been
of great importance in establishing a precedent
for the association of local inhabitants with
schemes set up in their midst.

Though the tenants are much richer than
the inhabitants of the villages just to the west
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of the scheme, the homes in which they live are
remarkably similar, consisting of thatched or
flat-topped houses built of mud-brick. The
villages in the irrigated area may have more
enclosures wherein the women can enjoy some
privacy, since this is one of the first luxuries
they ask for when they can afford it, but
neither group enjoys metalled roads, strect
lighting, sanitation, a clean, piped water sup-
ply,.or indeed any of the semi-urban amenities
to which settled and successful villagers might
aspire. In recent years there have been a few
wealthier homes, 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 within and without.

The villages are distributed fairly evenly
throughout the irrigated area, and except for
their need to be near a water supply, ne obvious
geographic factor affecting their location can
be detected. From the beginning 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 appearance these can-
not be distinguished from the others. During
the cotton-picking season, when the weather
is quite dry, temporary settlements of pickers
are to be seen throughout the Gezira, consisting
of erections of straw which provide a meagre
shelter from the sun and from the gaze of passers-
by. Some are inhabited by whole families from
neighbouring villages, others by virtual dormi-
tories of single westerners or others who have
come, perhaps, to earn their bride-price.

The towns which have grown up, ustally
from the nucleus of a small village as a result of
the wealth produced by the Gezira Scheme, are
all situated near the Blue Nile. The eroded and
sloping kerrib, so useless for agriculture, afiords
a relatively well-drained situation for building
towns. These 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 advantage of
lying close to the Khartoum-Sennar railway
line, which was sited along this side of the
Gezira because plans for the Sennar Dam and
Gezira Scheme were already far advanced
when the railway was built (1911).
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The largest of the Gezira towns. Wad M etting,
with a populstion of nearly 50,000, is the heade
fuarters of the Blue Nile Provinee and the
Irrigation Service. [t is also very close to
Harakit, the administritive centre of the
Gezirn Scheme, With plentiful irrigition water
leel down from the Gerira Main Canal, the fown
is fairly well provided with trees and pubilie
gardens. The fine view acriss the Nile from the
v towards: Hantoub Secondary: Seheal and
the neirby confinence of the River Rahad
reveals ancther advantage inositing the fowns

be the river: the mtensive market-gardening
thit takes place on the Bine Nile silts,

The other towns of the eastern Gezira are
mostly the centres of administrative districts
(El Kamlin, 4,300;: El Hasa Heisa, 6,600; El
Mesellemiya, 3,100). They are rather smaller
than might be expected in a prosperous farm-
ing area, the main reason being the unified
system of administration and the rigid cropping
policy that are imposed by the Gezira Board.
This means that individual farmers have
neither large agricultural surpluses to dispose
of at local markets, nor occasion to borrow
money from local banks or to buy seed,
machinery, and fertilizers from local merchants.

KHARTOUM PROVINCE

Imrigation in Khartourn Provinee Js in eaAsy
reach of the large market for fresh produce that
i ifforded by the Three Towns: it has; in con-
seiaEnce, developed along rather different
lines from that in the Northern Provinee or the
Gezirit, The best clay areqs lie along the Blue
Nile and aleng the eastern side of the Main
Nile, these belng ocoupied by large private
farms such as the Belgravia Dairy, which pro-
vides Khartoumn’sexcellént milk stpply, and the
fruit and vegetable sardons Belongineg to ¢oter-
prising capitalists such as Dr. Malouf of Sayed
surur, Very little cotton is grown in the
province, lor equally high returns ean Lo
ublained more easily from lucerne which is
bought to feed private animals, especially the
gaats which, even it the ciipital, proyide the
pour-man’s milk supply 2

Futi Tsland, situated at the confluence of the
Blue and White Niles, occupies & mast favour=

able position Lo tencentrate on maiket-mar-
demirig  (Plate 1113, Amart from  extensive
seluka cultivations on land tevealed as {he
river falls; the inbabitants have o lirge oo
operative pump séheme in the middle of the
iwland, and a mumber of water-wheels, now
being teplaced by small pumps, arodmnd (he
edies. The people of the istand and of much of
the province's irvigated land pame or izinally
from the Mahas area of the Northern Provinee.
They have abandoned their ancient Nubian
tongue, but have contrived to retain a Tepu-
tation for argumentativeness, and even now
there is good land uncultivated because of
disputes over its ownership.

On either bank of the Blue Nile there are
several small fields, irrigated by sagia, shadif,
or small pumps, which are used to grow vege-
tables for the urban markets. On the White
Nile upstream of the confluence, and to a lesser
extent below it, extensive gently sloping areas
are revealed as the Nile flood recedes. Here
seluka cultivation is widely practised, lubia,
being the favourite crop, and the inhabitants
often set up water-wheels so that they can irri-
gate their crops and get higher vields. These
water-wheels have to be dismantled each year
as the flood rises, the labour involved in setting
them up and taking them down being consider-
able, and warranted only by the good prices
to be obtained for produce. Though agriculture
in the area is generally profitable, labour is
scarce, for it is hard to persuade young men
to work in the fields rather than take a job as
messenger, garage hand, coffee-shop atten-
dant, apprentice carpenter, etc. The short
hours and low productivity demanded by the
government from its lower-grade staff un-
doubtedly contribute to this attitude.

It is not only in the choice of crops to grow,
therefore, that the influence of the capital is
felt on agriculture in Khartoum Province, for
the supply of money for investment, the
presence of experienced farm-owners, and the
nature of the labour force are all affected by
the proximity of the Three Towns.

The Capital City

Khartoum, Omdurman, and Khartoum
North stand on the three sites afforded by the

* Milk can also be bought in the Three Towns from Arabs who have scttled in villages nearby.

R.5.—1I4
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General Gordon. The principal banks Vi
i 4 and commercial companies operating m in
Sudan have their head offices in Khar- R
toum, and the city also contains, now o«
that political independence has been W
e attained, all the foreign embassies and ik
! legations and most of the members of o
the foreign communities in the country. b
Khartommn itself is built on sand and fu
clay, and many fine irrigated gardens at
have been laid out, especially near the o
Blue Nile. There has recently been a ot
great expansion of housing on the south- 1}
ern side of the town where the tendency m
of the clays alternately to swell and o3
crack, and the flatness of the ground lix
making for poor drainage, have pre- te
sented considerable difficulties in house W
construction, especially in the poorer fr
areas (ig. 80). - W
! Even if they are employed in Khar- w
' toum, the Sudanese generally prefer to s1;
_____ {8 Qﬂq]”lﬂ L . live in Omdurman, which is an almost to
o LESENS e N wholly Sudanese city {Plate XXXIV). be
Pl m.L;,.h.._.,g.-.._—.-m—.;r, AHD  BOUARES GARDENS Traffic over the White Nile bridge be- K
bbbl et S i RIS = vl it BH|  comes very dense when work begins m
TiES [T tMiLE pasxs) [ cemerenies e each morning, and again at 2 p.m. when to
A T LN | government offices close for the day. {0

Fic. 8o. Principal land-use categories jn the Three Omdurman is built on a rather less level
Towns, with soils {inset). Details of land use supplied site than Klartoum, standjng beside the ! th

by courtesy of the Town DManning Department of the White Nile where the Nubian Series

Sudan Government. Soils from G. Worrall. e
sandstone outcrops at the surface. Ex- st
confluence of the Blue and White Niles. From  cept for the tomb of the Mahdi, the new muni- st
a national point of view the Three Towns are cipal buildings and a few private houses, the in
in such close and regular contact as to constitute  town is in Western eyes almost entirely lacking ra
a single capital, but they have not developed in architectural distinction. Even the quaint to
as a single city because the Blue and White but insanitary Murada area, where the town's ou
Niles are fairly broad rivers (at high flood 650 timber supply is still landed, has recently been ex
and 850 m. wide respectively), and it used to  pulled down and rebuilt according to the dull, th
take a long time to cross them by ferry before rectangularpatternthatclimate, publicsecurity, a
they were bridged in 1gog and 1g28. They and convention seem to require? (Plate XX]. N
have always been separately administered Apart from local trade, the merchants of the
whether as districts or more recently as muni- town are engaged in import and export busi-
cipalities within Khartoum Province.! ness. They are particularly interested in those
Khartoum is the seat of 1he central govern- lines, such as livestock, spices, cloth, and other W
ment, and also contains the country’s first cheap manufactured goods, where a specialized
university, formerly the Gordon Memorial and intimate knowledge of the habits and W
College, which was originally founded as a tastes of the man in the street is required. The fer
centre of primary education in memory of town is the centre of such native crafts as sur- BRe
! See G. Hamdan, ‘The growth and functional structure of Khartoum’, Geog. Rev., 50 {1960} n
2 J. W. Kenrick, "The Need for Slum Clearance in Omdurman’, S.N. & R., 34 (1953).
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vive in the urban areas,
including the manufac-
ture of earthenware
coffee-pots, cheap glass-
ware, domestic utensils
hammered out of petrol
cans, native skull-caps,
bedsteads, and cheap
furniture, but has been
at a disadvantage com-
pared with Khartoum
or Khartoum North in
the establishment of
modern industries be-
cause it lacks a railway
line, There is an impor-
tant animal market
where camels and sheep
from the tribes of the
west are sold, and in the
winter it is a common
sight to see, or by night
to hear, flocks of sheep
being driven through

=== DRY WEATHER
ANES ROAD

== WATER. COURBE - ' === BANK B L

TP FUMPECMEME  * VILLAGE

Fig. 81. Pump schemes on Aba Tsland and beside the White Nile. The
edge of the Qoz to the west forms an absolute bar to the extension of
irrigationin that direclion. From Sudan Swiveys 1: 100,000, Sheet 55—]-0

Khartoum from the
market in Omdurman
to be put on the railway at Khartoum North
for export to Egypt.

Khartoum North has a more utilitarian air
than either of these two towns, with its dock-
yard for the assembly and repair of river
steamers, its large open-air government grain
stores, the Central Prison, and a growing light
indusirial area near the railway 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
expansion of Khartoum severely limited by
the Civil Acrodrome, Khartoum North has seen
a high-class residential area develop along the
North Bank of the Blue Nile.

PUMP SCHEMLS

White Nule Irrigation Aveas

The development of irrigation along the
White Nile has been one of the most striking
features of Sudanese agriculture since the war.
Before the Jebel Auliya Dam was completed
in 1936, the White Nile was an unfavourable

(t952).

area for pump irrigation, because the ponding
back of the White Nile flood, extending far
upstream, made conditions very changeable
during the cotton-growing scason. Lor a short
period the river level was high and irrigation
might be easy, but when the river fell it was
almost impossible to obtain a good supply of
water for a pump intake, since the water’s edge
might recede a kilometre or more from the
pump site. The area uncovered provided useful
grazing for animals after the end of the rainy
season, and could grow a seluka crop, but it
was unsuitable 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 Rahman o Mahdi,
at Aba Island,and elsewhere, and these had to be
protected from flooding by high banks! {Fig. 81).

The building of the Jebel Auliya Dam made
a significant change in the régime of the White
Nile. The normal operation of the dam is that
it is filled during the flood, raising the White
Nile to a level of 377 m. above M.S.L. at
Alexandria, and this level is held until Febru-

' J. R. Thomsen, Pump Scheme Management on the White Nile, Ministry of Agriculture Bulletin No. 7 (1951).
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ary, when the water is fairly rapidly released
and sent down to Aswan as that dam empties.
Thus during most of the cotton-growing season
of central Sudan the water-level is kept high
and nearly constant. When the dam was built
it was recognized that much of the grazing and
seletka cultivation previously enjoyed by the
local Arabs would be lost. They were compen-
sated by the payment of a lump sum by the
Egyptians {who alone benefited from the water,
stored in the reservoir}, and this sum was used
to set up a number of Government Pump
Schemes. These schemes were opened just
belore the Second World War, and the high-
watcr level made it easy to irrigate the clays
and to grow cotton (Fig. #8), Having been a
success, these schemes have been widely imi-
tated. During the war, when there was a general
pressure to grow more food, numerous private
schemes were established, and since then there
has been much investment of private capital in
cotton-growing schemes m the area (Fig. #6).
Because the lift from the river to the adjoin-
ing land is low, the main factor limiting
development has been the quality of the soil.
On the west bank there are numerous poorly
drained depressions which have had to be
avoided, and once the Qoz sand-dunes are
reached irrigation becomes impossible. On the
east bank suitable pump sites are not casy to
find, but schemes have been widely established.
The normal rotation adopted both in the
government and private schemes has been one
year of cotton, one year dhura or lubia, and one
year fallow, but there have been great dif-
ferences in the standard of cultivation attained,
for generally the local inhabitants do not take
readily to agriculture. Especially in the years
1g50-1 almost everybody made large profits,
and even with lower prices today the ownership
of a largish—say %oo-feddan—pump scheme
will support a man very comfortably. Tenancics
are usually smaller than in the Gezira, not more
than 5 or & feddans of cotton per tenant. This
helps to keep the financial 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 now many

OF THE SUDAXN

educated families from the capital have an
mnterest in schemes along the White Nile,
Because of the Nile Waters Agreement, schemes
could not until recently be set upunless a licence
had been obtained and the water account
debited accordingly. At one pcriod any person
who could get a licence could easily borrow the
capital needed for a pump scheme, and with
reasonably good fortune such loans were
usually repaid within three years.

Recently it has been realized that the water
requirements of successful cotton cultivation
are appreciably less than was once thought; in
particular, if watering is stopped one or even
two months before the normal date—mid-
March-—-the dechne in yields is probably not
more than ro%,, while subsequent cleaning of
the land is made easier. In the last few vyears,
therefore, several licences were issued for Ilood
or Restricted irrigation only. Such schemes
can be reasonably profitable even if no water-
g be done after 1st January, while the licen-
cees were hoping that once a new Nile Waters
Agreement was necgotiated they would be
able to pump as much water as they like. As
the riverine north of Kosti has become crowded
with schemes, there has been a move in the last
three or four years to extend the irrigated area
farther south, and already a few schemes of
about 700 feddans each have been set up in the
Upper Nile Province. As wetter areas are
reached, the demand for irrigation water, at
least during the rainy season, declines, and the
installation of suitable drainage arrangements
is likely to be equally as important as the
irrigation canals themselves.

There are still considerable areas by the
White Nile where pumps have not been
installed for one reason or another, and on these
there is an increasing use of the low-lilt sagia,
which with its simplified and more efficient
design is able to maintain a much larger out-
put than the conventional kind, the output
with 2 bulls attaining 8o cu. m. per hour, which
should suffice to keep 30 feddans under crops
stmultaneously.t

Blue Nile Irrigation Areas

Along the Blue Nile the development of
pumped irrigation has been slower than

! Ministry of Irrigation and Hydro-Electric Power, Irrigation by Pumps from the Nile in the Sudan, 1955.
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beside the White Nile. Physical reasons have
been mainly responsible, in that the river is so
deeply incised into the plain that during the
latter part of the cotfon-growing season a lift
of 15 or even 20 m. is required to command
suitable areas of flat land. This is clearly much
more expensive, both in initial installation and
in Tunning costs, than the lift of 7 m. {and
often very much less) that is common by
the White Nile. North of Sennar, moreover,
private cotton growing in the Blue Nile
Province has always been strictly regulated
by ordinance to keep the Gezira free from
pests.?

In the last few years, however, there has
been a great expansion of pump schermes, water
being drawn from above the Sennar Dam where
the lilt is quite small as long as the reservoir is
full enough to command the Gezira canaliza-
tion. The first important scheme was at
Busata, on the cast bank, set up in 1948, and
since its success many others have been estab-
lished. The system of agriculture is essentially
the same as in the White Nile schemes. Because
the area was already fairly denscly inhabited,
the tenancies have been kept very small, a
S-feddan plot of cotton being usually shared
between two tenants.

Downstream of Sennar there are two schemes
which draw their water from the Gezira Main
Canal and a few pumping from the Blue Nile.
The area involved was small until 1955, when
the Gumeid scheme was completed near Rufi‘a.
This scheme, which commands a total area of
30,000 feddans, was built at a cost of over
{E1,000,000. It has four 46 inch intake pipes,
and uses 5,000 horse-power to raise water to a
maximum height of zo m. {from the mean low
Nile level. This is probably the largest pumping
station in Africa, and running costs will neces-
sarily be high. The scheme was established for
social and political as well as economic reasons,
for it is intended to alleviate the poverty of the
Rufa‘a Shukriya of the area. Having previously
enjoyed about the same conditions as the Arabs
on the other side of the Blue Nile, the Shukriya
havenow fallen conspicuously behind them, and
in years of poor rains suffer extreme hardship
and even famine,

FUTURE PROSPECTS

The present limits of irrigation in the Gezira
as a whole have been determined by the amount
of capital invested and by the quantity of
water consequently made available. The steep
sides of the trench in which the Blue Nile flows
make the establishment of pump schemes such
as Guneid expensive; at the same time the
slight tilt of the Gezira plain down towards the
north and west means that if a barrage can be
constructed on the Blue Nile to command a
gravity canal, the natural fall of the land will
facilitate the distribution of water over long
distances, while the impermeable clay soil
makes percolation losses from the canals
negligible.

Since it was first built, the Gezira Scheme
has been extended several times, and water
from the Main Canal is also used in the ‘Abd el
Magid area that is under separate management,
Since cotton-growing is so profitable in Sudan,
not merely raismg the standard of living of
those engaged in it but also providing a A JOr
part of the Stute's revenues, there is a general
desire to make use of the still undeveloped
parts of the clay plain, which must exeesd in
arca the existing cultivations.

For some years it has heen recognized that
irrigation could certainly be extended to the
south and west of the existing Gezira Scheme,
for the suitability of the area was revealed by
precise levelling and by the digging of large
numbers of soil-pits at the time when the
existing scheme was established. In 1958 work
was well advanced in the construction of the
necessary canals for the Manaqil extension
(¥ig. 78), which was to pass to the north of the
Manaqil Ridge (rising about 30 m. above the
general level of the plain) and to spread out
over the areas of better soil. The firet block of
200,000 feddans had its first watering in 1958.

Tor the vast arcas farther south much less
information was available, and so in 1651 the
Sudan Government, being unable to recruit
casily men of the right calibre to carry out
investigations, commissioned Sir Alexander
Gibb and Partners, the consulting engineers,
to

L The Cotton Regulations, 1926, Part I11, para. 16.
? G. M. Culwick, Diet in the Gesira irvigated avea, Sudarw, Kharloum, 1951.
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F1c. 2. Potential irrigation areas in central Sudan Of

the arcas recommended by Sir Alexander Gibb and

Pariners in 1954 as suitable for the extension of irriga-

tion, the Manaqil scheme is already under way, and

many new pumping schemes on ihe Blue and White

Niles arc now in operation. From Fstimation of irri-
gable areas in the Sudan, 1952-53, 1954

ascertain the extent of the several arcas which may
be suitable for irrigation.

{a) in the calchments of the Rahad and Dinder
rivers hetween the Abyssinian border and the
Nile;

(6) by the Bluc Nile belween Sennar and Abyssinia,

{¢) by the White Nile helween Tosti and ihe con-
fluence of the Sobat river.

The engineers submitted two reports carly
in 1954.1 They recommended the construction
of a dam at the Damazin rapids on the Bluc
Nile just above Er Roscires. The dam would at
first raise the level of the water by 34-5 m.,
and store 1 milliard cubic metres of the sum-
mer flood, which could either be passed
through the Roseires Dam canalization or else
sent down the river to increase the supply of

water available at Sennar. I'rom the dam a
canal could be constructed along the west
bank, to irrigate an area of 1,220,000 feddans
to the south of the Sennar—Kosti railway line.
At present this proposal is known as the
Kenana scheme, from the Kenana Arabs in
whose tribal area the scheme would lie (Fig. 82).

A considerable extension of pumped irtiga-
tion was also recommended, along both the
Blue and White Niles. The Blue Nile areas
fall into three groups: on the east bank near
the mouths of the Rahad and Dinder rivers
two large areas, totalling 18g,000 feddans,
could be irrigated by pumping from the Sennar
Dam ; near Es Suki there is a block of land be-
side the Busata private scheme where about
35,000 feddans could be irrigated in the same
way; finally near Karkoj and Taiyiba there are
several likely areas on either bank, including
two of 54,000 and 65,000 feddans. These
would require maximum lifts of 184 and 25 m.
respectively by the end of the irrigating season,
and thus approach what has been taken to be
the limit of economic lift. The west bank areas
in this group might be irrigated by pumping
from the canal instead of the Blue Nile.
TFarther south only one area of any size has
been recommended, for the lift to command
the clay plain becomes excessive. The extension
of the railway system to Er Roseires, com-
pleted in 1955, was intended to stimulate
development in this reach, and in due course to
facilitate building a dain at Er Roscires (Plate
XXXD).

On the White Nile the construction of a
barrage to command a gravity canal is not
practicable, both because of the lack of suitable
sites where water could be held up withont
spreading out and suffering excessive evapora-
tion losses, and because the gradients of the
river and the adjoining plain are so slight that
the necessary flow in a canal could hardly be
maintained for any distance. Pump irrigation
is clearly indicated, limiting factors being on
the west bank the presence of the Qoz sands
which extend near to the river as far south as
Jatitude 12° 10’ N. approximately, and on the
east bank a low rocky ridge which between
Kosti and Jebelein approaches to within 7 km.

1 Sir Alexander Gibb and Partners, Estimation of Irrigable Areas in the Sudan, 1052-53, 1954- The Roseives Darit, 1954.
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of the river. Farther south the ridge tums to
the south-east and gradually disappears.

Near to Kosti the success of existing private
pump schemes shows that no considerable
problems, whether of engineering or agron-
omy, are likely to attend expansion. A number
of schemes has been recommended upstream
of Geiger, the largest being 31,600 feddans,
where the clay percentage averages 50 and the
Na value 16, the total area proposed being
about 45,000 feddans. Farther south a number
of small areas fairly close to the river has been
recommended. A low sandy ridge between 4
and 20 km. from the river restricts develop-
ment on the east bank; while on the west,
traces of a probable former river bed make
extension difficult more than a few kilometres
from the Nile. South of the bend at Meteimer
there is a tendency to flooding on the east
bank, and the water-logged 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 (56-849,), salt percentage
{0:04-0-20} and sodium values (4-715). The area
is infersected by several watercourses which
could assist drainage but, though otherwise
promising, this extension area was finally pro-
nounced unsuitable on account of the danger
of flooding. The more southerly schemes are
too far upstream to benefit from the ponding
by the Jebel Auliya Dam. The maximum lift
anticipated is about 8 m.

Between Melut and Malakal sandy ridges
ran patallel to the river, occupied by Shilluk
on the west bank and Dinka on the east. The
irrigabie areas lie between the ridges and the
swampy land of seasonal flooding {foich) that
borders the river, but many drainage channels
and areas liable to water-logging reduce the
area available for cultivation. The areas
proposed for development will require a maxi-
mum lift of 63-8 m. In view of the rather
different ccological conditions here and in the
Melut bend from those farther north, it may
prove that differcnt rotations, or even different
cropssuch asrice, are better suited to the region.
The establishment of an agricultural research
station will, therefore, probably be required.

"'\th::ﬁ'np-: Girba
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Fic. 83. The Athara gorge at Khashm el Girba.

The Arabic term means literally “'the mouth of

the water skin'’; this is the site where a dam

may comne {o be built to command about 500,000

Jeddons on the west banlk of the river {(Fig. 82).

From Iyrigation by gravity from the River
Atbara, 1955, Fig. 4, Sheet 1.

The total area of the proposed pump schemes
along both Blue and White Niles amounts to
551,000 feddans. Including the Kenana scheme,
therefore, a total of 1,771,000 feddans, or
more than one and a half times the existing
Gezira Scheme, can be added to Sudan’s irri-
gated area, if the mnecessary capital can e
found. The demand for water would be between
24 and 3} milliard cubic metres during the
flood or Untimely season, and a little more than
14 milliards during the Timely season.t

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 471.5 m., holding about
1 milliard. This should suffice at first, while later
heightening to 480 m. could increase the storage
to more than 21 milliards. The lower part of
the dam will merely hold water in the compara-

* K. M. Barbour ‘Irrigation in the Sudan: its growth, distribution and potential expansion,” Trans. Iust. Brif. Geog.,

26 (1959}, l'ig. q.
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tively narrow 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 suffice for all
the proposed schemes, including the Manaqil
extension of the Gezira Scheme, which is
estimated ultimately to require o-51 milliard
of stored water in the Timely season.!

The River Atbara has hitherto been quite
neglected for irrigation, though its profile and
régime do not materially differ from those of
the Blue Nile. Apart from questions of finance,
the reason has been that the Atbara is even
more deeply incised into the clays than is the
Blue Nile (about 100 m., compared with 20-25),
so that on either side of the river there is a
broad band of severely eroded land (kerrib)
{Fig. 83) which makes it difficult to construct
irrigation canals. Recently, the government has
re-investigated the problems involved, and it
has been shown that there is a very reasonable
dam site near to Khashm el Girba. Farther
downstream there are extensive areas of suit-
able clays, and an Atbara scheme of 500,000
Jfeddawms is under active consideration (IFig. 82).
Apart from providing tenancies for the local
Shukriya and Lahawin Arabs, it is thought that
this scheme might afford alternative homes
and livelihood for the inhabitants of the Wadi
Halfa reach when the High Dam is built by the
Egyptians.?

Conclusion

The development of Sudan has been almost
entirely due to the introduction of irrigation in
the central clay plain and to the cultivation
of high-quality cotton that this has made pos-
sible. At the worst, in the slump years of the
early 1g30s, cotton growing was carried on at
a slight loss, but for the last twenty vears it
has been continuously profitable, and some
considerable private fortunes have been built
up based entirely on cotton. More important,
the revenues of the state have largely been
sustained by the profits of the Gezira Scheme.

Excessive dependence on a single export
crop is recognized to expose a country to grave

economic dangers, since a sudden fall in the
world demand for its produce might dry up
the state’s supply of foreign currency almost
entirely. In Sudan, moreover, it would also
empty the Treasury in a very short time, 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-
mental centre has been the Gezira Research
Farm near Wad Medani.

Hitherto, the main fact established by this
research has been that while there are several
other crops, such as wheat, maize, millet, or
various beans, that can be grown successfully
in the Gezira plain, there is none which can
approach cotton in profitability. Where the
rainfall exceeds about 8oo mm. (32 in.)
American-type cotton can be grown without
irrigation, but the higher yields and greater
reliability of Egvptian-type long-staple cotton
usually make the expense of establishing irri-
gation worth while.

In these circumstances it is not to be expected
that cither the government or the private
scheme owners will turn from cotton in the
near future. Such a policy is made less likely
by the manner of associating the tenants as
profit-sharers which is a feature of irrigated
agriculture in central Sudan. While it is pos-
sible to imagine a private land-owner deciding
to devotea portionof hisland to a less profitable
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-
ciable reduction of the small incomes, perhaps
£Sz0 per feddan, that they now get {rom their
5- 0T 10-feddan cotton holdings.

Cotton productionmay, therefore, be expected
to predominate as long as prices do not fall far
below their present levels. If ever they do fall,
however, it is reassuring for the Sudanese to
know that the possibilities of grain production
in central Sudan will continue to be enormous.
While it is reasonable to expect that the popu-
lation of Sudan will grow rapidly in the future,
it must be very many years before the shotrtage
of agricultural land can give rise to anxiety for
the nation's food supply.

1H. A, W, Morrice, The Use of Stored Waler in the Sudan, with particular Reference to the Muaragil Extension and the
Rosetres Dam, S.1.D. Technical Note, 4/1955.
2 H. Bell, Irrigation by Gravity from the River Atbara, undated (c. 1955).
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Chapter XTT7
EASTERN SUDAN

EASTERN SUDAN is defined for the purposes
of this work as the country lying to the east of
the Blue Nile and to the north of the line of
permanent villages and regular cultivation
that runs approximately from Sennar through
Gedaref to the valley of the Setit river (Tig.
81). To the north it follows the division
between Desert and Semi-desert, as shown on
the vegetation map, and so includes the whole

ot the Red Sea hills as far a9 the Egyptian
frontier; The: principnd eccupation of the in-
hibitants of the region 15 animl rerme (g,
il bt two important areas of ivripation are also
tichuded, whilt in many parts; where the mean

annualrainfall is even less {han 300 mm. (12 in.),
a little speculative unirrigated agriculture
occurs, some of it being remarkably successful.
The region forms the northern and central
portions of Kassala Province, and includes
several units, cach possessing a distinctive per-
sonality and bearing a generally recognized
name, These are the Butana, lying between the
Nile and Athara rivers, the Atbai, which is the
Beja country lying to the west of the Red Sea
hills and their continuation into Eritrea, the
Red Sea hills themselves, and the Red Sea
coastal plains. Just as none of these units is
sufficiently populous to warrant its cstablish-
ment a5 a4 separate province, so it has seemed
best ta describe them all in the same chapter,

THE BUTANA

the Butana 15 o wentls undualxting plin
with g rather lower tanfalland better de RE S L)
than the Geslia. It Hes ton hish for IrTiEniion
from the Nile and is too dry for reealar rain-fed
eulfivation, |t good erass prowth and free-
dom from flies in the summer make it well

suited to animal rearing. In the south and east
it is covered with a dark, heavy clay soil,
apparently formed in situ with a few granitic
hills standing oul as landinarks. In the north-
west there is an extensive outcrop of the

Nubian Series, giving reddish sandy and
gravelly soils and dissected by several long
drainage systems such as the Wadi el Hawad.
In the centre there arc hill-masses formed of
various rocks of the Basement Complex, on
which very mixed desert soils occur. In the
extreme north, at the latitude of Athara, the
mean annual rainfall is barely 100 mm. (4 in.),
but southwards it rises to as much as 400 .
(16 in.}, where the limit of cultivation is reached.
There is a marked variety in the density of
vegetation corresponding to variations in site,
soil, and rainfall, with semi-desert scrub in the
north-west, treeless grassy savannah in much
of the centre, and some Acaeia savannal in the
south.

The west and south-west Butana are occupied
by semi-nomadic tribes, Shukriya and other
Arabs, who migrate short distances every year,
and depend for their sustenance on animals and
cultivation, although they sometimes work as
cotton-pickers in the Gezira. In the centre

there are ‘gther Shukriva, who are wholls
nomadic, migrating long distances and depen-
ing almost entively on their animals to support
them. In the east, the Lahawin who live alung
the Atbara river are mpmly animal-temers,

bt they also-grow some erein and other crops

The Western Butana

The villages of the western Butana are to be
found along the Rahad and Dinder rivers and
farther north opposite the irrigated Gezira. In
the former area the inhabitants are chiefly of
the Arab Kawalla tribe and of various mixed
elements belonging to the Dar Bakr adminis-
tration from Gedaref. Agriculture is the chief
means of subsistence, unirrigated crops of dhura
heing usually successful, and the river hanks
are also cultivated as the rivers subside. The
villagers also have important herds of cattle,
sheep, and goats, which they send northwards
into the drier parts of the Butana during the
rains to escape the flies. The local grazing is
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water increases away from the

river and 40 m. is not uncommon.
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The way of life of the inhabitants
of these villages resembles that
of the Manaqil area within the
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Gezira, for both groups keep
animals but mainly depend on
growing grain in fields divided up
by ferdis. Nomadism is declining,
and it is rare for more than one or
two members of a family to gointo
the Butana with the animals
during the rains. In the dry
weather, when other fodder has
heen consumed, the animals are
often taken into the fields of the
Gezira to eat millet stalks and
other waste. Many of the men
find work as cotton-pickers be-
tween December and March, and
gsome have even been driven by
poverty to offer themselves as
general agricultural labourers.
For such work they are not well
suited by temperament, and the
sturdy westerners are preferred
by employers. As research into
the habitual dicts of families in
central Sudan has shown, the life
of the villagers away from the
irrigated areas is a hard one,
and rarely provides a diet ade-
quate for maintaining health and
strength. When the rains are poor,

FiG. 84. Eastern Sudan

mostly rather tough and dry towards the end
of the dry season, but valuable fodder for
animals is provided by the many semi-per-
manent pools near the rivers and by the banks
of the watercourses themselves.

Opposite Wad Medani and some of the other
towns of the Gezira, there are some villages of
completely settled Shukriya, whose chief source
ot livelihood is selling milk to the urban mar-
kets, and there are many semi-nomads settled
in villages up to 2o miles from the river. They
draw water from wells which tap the Nubian
Series, which underlies the clay. The depth of

animals are likely to die and crops
may fail completely, and then
there is an actual risk of death
by starvation, since pride will often prevent
the aged and infirm from revealing their
need.?

From the latitude of Khartoum northwards
for about 130 km. (100 miles) there is a strip
of country stretching eastwards for some
30-50 km. {2g-30 miles) which is occupied by
poor semi-nomads. With the decline in rainfall,
the practice of agriculture becomes increasingly
hazardous, and the #erits tend to be confined to
the beds of broad depressions and watercourses.
In place of the more or less permanent round
thatched huts of villages farther south, the

LG M. Culwick, et in the Gezra irrigated area, Sudan, Khartoum, 1g51.
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Arabs live in tents made of hair or of grass and
palm matting, These are not, however, sited
by the wells from which they draw their water,
since this would Iead to a rapid exhaustion of
the grazing around them, but at a distance of
5-10 miles. In the rains, the people and their
animals move towards the Butana, and then
they sow their crops of millet. During the suc-
ceeding dry season they migrate towards the
river, ending up by building their rude grass
huts a mile or so from the limit of cultivation.
Their animals graze the rain-grown grasses and
herbs and browse off the Aecacias. In the Shendi
reach these semi-nomads often have to pass
through the irrigated ficlds te reach the river,
but they have very little economic contact with
the riverain folk, and prefer whenever they can
to draw their water from wells.

The Central Butana

The central Butana is essentially animal-
rearing country, for which it has many advan-
tages. During the summer, biting flies abound
in the clay plains to the south, and malaria is
prevalent in the villages along the rivers. At
this season, the treeless Butana offers freedom
from flies, new grass and herbs, and enough
peols of water for human needs. In the dry
weather from October to May, there are still,
at least at the current rate of animal stocking,
more expanscs of palatable sweet grasses than
can be conveniently exploited from the existing
water supplies. Much the best dry-season
grazing is afforded by Blepharis sp. (Arabic
stha, B. eduiis?), 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 nomads and to
the government, and must influence the policy
of improving water supplies in rural areas, a
subject which is discussed below.! The Butana
1s not free from the curse of very variable rain-
fall, with its consequent dangers of drought,
famine, and animal deaths, but the Arabs here
have an advantage over those of Western
Sudan in that there are perennial rivers nearby,
where water can always be found, while urban
markets for their meat and other animal pro-
ducts are within easy reach.

Several types of water supply exist in the
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TI'ie 85. Seasonal movements of nomads in

Eastern Sudan. The north-south alignment of

the Atbara river and ihe Red Sca hills and

plain make seasonal migrations lollow an east-

west pattern as often as a north-south one.

From information lundly supplied by the late
D. Stewart and others,

Butana (Plate XXXV). In the south some low
hills project from the plain, snd shatlow wells
can usually be dug around them, sufficient to
water a small number of animals. Farther
north there are areas where the relief tends to
concentrate the underground water, and some
important well-fields exist. Along several
watercourses small hand-excavated hafirs are
to be found, filling in the rains and providing
for the herds for a few months. At Jebel Reira
there are also some pools in the joints of the
granite which supply a little water. Such

UM N. Harrisou, Report on @ Graring Survey of the Sudan, Part 111 and Appendix No. 5,
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traditional watering-points havenot in the past
been sufficient to allow for the exploitation of
all the potential grazing in the Butana, whose
stock-carrying capacity has in consequence
been limited. In recent years a policy of hafir-
igging has been pursued, using the same
machinery and teams that were first used in the
clay plains (Fig. 6g).

The inhabitants of the central Butana are
Shukriya and Lahawin Arabs; they are com-
pletely nomadic, the resident inhabitants of
such centres as Subagh and Abu Deleig con-
sisting of a mixture of merchants, petty offi-
cials, and other outsiders with virtually no
members of the local tribes. The nomads’
flocks consist of camels, cattle, sheep, and
goats; of these the camels and sheep are sold
when money is needed to pay taxes, the
camels going on the hoof to Egypt and
the sheep fo local markets on the fringe of the
Butana. The cattle are rarely sold, and are
eaten only when very old, but they provide
milk, butter, and cheese, considerable quan-
tities of liquid butter-fat being sold when
yields are high in the rains. One of the motives
for increasing the number of watering-points
has been to encourage 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 only by Egyptians.

The annual migrations of the nomads are a
simple alternation between north and south,
In winter the beasts are taken to graze and
water along the Rahad near Mafaza or the
Atbara near Showak; in sumimer they come
about as far north as latitude 16°. In the
meantime they wander according to the graz-
ing. During the rain, patches of millet are
sown in the stream beds, and these usually
suffice to make purchases of grain unnecessary.
The lack of vegetables in the nomads’ diet is
largely compensated by their consumption of
fresh milk.

The Batahin of the north-west move in the
reverse direction according to the seasons, for
during the rains they come south-eastwards
into the Dutana around Abu Deleiq and the
head of the Wadi el Hawad, while in the dry
weather they go down to the Nile around

Shendi. Probably because they lose less water
from run-off, the sands support a generally
denser vegetation of grasses and low trees than
do the soils formed from the Basement Com-
plex in the north-eastern portion of the
Butana, but the latter appears, in fact, to pro-
vide better fodder for animals,

The Eastern Butana

This north-eastern arca is occupied by the
Beja tribe of Bisharin who are also to be found
on the east side of the Atbara and farther north
in the country between Berber and the Red
Sea hills. This section of the tribe came to the
Atbara river during the eighteenth century,
having been invited to help some other Beja to
whom they were related against the Batahin
and other Arabs of the Butana. Having found
the water and grazing Detter than in the hills,
they have remained. They are camel and sheep-
owners, and migrate short distances away from
the river during the rains.

TFarther upstream on the Atbara river are the
Eastern or Atbara Shukriya and the Lahawin,
who likewise move only short distances west
and north-west from the river during the
summer. The rainfall usually suffices here for
the cultivation of millet, and the river banks
can be sown with maize, meclons, and vege-
tables, so the country may be said to be very
favourable for the Arab life. Tor those who
have antmals there was formerly the possibility
of earning some money collecting the nuts and
yvoung leaves of the dam palm, which grows in
great numbers along the river banks. The dim
nuts produce vegetable ivory, which was used
at a factory in Atbara for making buttons until
the coming of plastic buttons, which have elim-
inated the trade. However, the leaves are still
woven together to make matting, baskets, and
other domestic necessities. During the short
period when the Atbara is in flood, the trunks,
leaves, and matting from the dam palms, which
are widely used in house building, are shipped
down the river to Atbara, and thence by
native boats to the Three Towns and other
urban markets. So great is the demand for
building timber that in recent years it has
proved prefitable to transport the trunks
across the Butana in heavy ftrailer-drawing
diesel lorries.
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THE ATBATI

To the east of the Atbara river the southern
portion of the Atbai stretches as far as the
[rontier, beyond which rise the Eritrean High-
lands. The potentialitics of this plain would be
very similar to those of the Butana, with a
similar rainfall and heavy clay soil, il it were
not for the presence of several streams which
flow down. from the hills and lose themselves in
the plain. Most of these streams have small and
ill-watered catchment areas, since down-cutting
and river capture have brought the Nile-Red
Sea watershed well to the west of the highest
part of the Red Sea hills, and thus they pro-
duce insignificant and irrcgular floods during
the summer. In the south, however, the Gash
river drains a total of 21,000 sq. km. of Eritrea
and Ethiopia, where the mean annual rainfall is
probably well over 500 mm. {20 in.), and thus
every year it brings down a substantial flood,
which has built up an extensive delta.

The Gash Della

Geophysical investigation has shown that
north of Kassala there is a decp depression
running from south to north. This depression
has been filled up with sand and silt brought
down by the Gash river, so that a delta has
now becn created whose surface lies slightly
above that of the surrounding plain. The delta
spreads out to the north of Kassala for a dis-
tance of more than 100 km., and it seems
possible that the river used formerly to reach
the River Atbara, and thus was a tributary of
the Nile. Today this does not happen, even
after the highest floods.?

In its natural state the Gash delta provides
an area of exceptionally good grazing, the
flooded silt soils yielding a heavy growth of
grass, which confinues to be green and palat-
able long after ihe rains have ceased and the
surrounding country has dried up; many trees
and bushes, moreover, provide browsing for
camels. The region has, therefore, long been
highly valued by the Hudendowa section of the
Beja, in whose territory the delta lies. They can
come south after the rains, confident of tinding

10, G. S. Crawford, The F'ung Kingdom of Sennar, 1051, 1.

94
2C. H, Richards, The Gash Delia, Ministry of Agrzculture Bulletin No. 3

food and water, and so have been almost free
from the risk of losses of stock in dry years. At
the present time the growing of cotton in the
delta reduces the amount of grazing available,
and also means that the Hadendowa are
required to keep their animals away from the
cotton arcas until after the picking season is
over in May or early June. In return, however,
they receive considerable sums from the profits
of cotton growing, so they still benefit appre-
ciably.

The soil of the delta is ‘a rich silt of great
depth, known locally as lebad, which is prodi-
giously fertile’.? The property that has made
possible the cultivation of annual crops, includ-
ing cotton, in the delta is that a very large
quantity of water is absorbed after flooding,
saturating the ground to a depth of as much
as 6 m, Moreover, this water is not quickly lost
either by percolation downwards, because of
the less permeable clay strata found below the
surface, or by evaporation from the surface,
since the silty soil does not crack on drying as
do heavy clays, but remains available for plant
growth. Even six months after the annual
floeding it is often possible to find the soil
quite moist a mere foot below the surface. Soils
are not homogeneous throughout the delta, for
there is, in general, an increase in the clay per-
centage towards the north and west. The clay
areas require longer flooding and are generally
less productive, and since they occur at the tail
of the delta they have mostly been omitted
from the scheme of canalization.

The annual Gash flood, on which the ex-
ploitation of the delta depends, is of great vari-
ability, the total discharge, measured at Kas-
sala weir, having been known to vary from
137 to 1,260 million cubic metres, and its
duration from 68 to 11r days® The average
discharge over a period of twenty-three years
at Kassala has been 483 million cubic metres,
the length of the flood being a little less than
three months, from late June to mid-Septem-
ber. The silt content of the river is high, and
investigation has shown that the Gash usually
has three or four times as much silt in suspen-
sion as the Nile when it enters Egypt in summer,

, Khartourn 1950, p. 3.

3¢, H. Swan, The Recorded Behaviounr of the River Gash in the Sudan, pubhshed by the Ministry of Trrigation and Hydro-
electric Power, Khartoum, 1956,
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Fia. 86. Cotton-growing in the Gash delta in

three sucecessive years. The eastern Gash flows

in a marked levee, from which it is possible to

lead distributory canals on the left bank, and so

to command the greater part of the delta. From
The Gash Della, 1950.

the explanation being that the delta is much
nearer the river’s source.

The commercial exploitation was first begun
in the period of Egyptian rule in Sudan hefore
the Mahdiya. Ahmed Mumtaz Pasha, who was
Governor of Suakin and later of much of east-
ern Sudan between 1865 and 1872, was an ambi-
tious man who put forward many ideas for the
development of agriculture in Sudan. Of these
the most fruitful was his proposal for growing
cotton in the Gash and Tokar deltas, for in

due course seed was issued to the Halenga
tribesmen who live near Kassala, and some
cotton was grown, its cultivation being con-
tinued until the Mahdi’s forces overran the
area, During the early years of the condom-
injum no immediate steps were taken to
resume cotton growing, probably because
there was no adequate means of transport to
the coast. After the First World War, however,
a railway line was built from Haiya to Kassala
in 1923, and the first large canal was excavated
in the following year, By early 1926 six main
canals, complete with headworks and regu-
lators, had been constructed and cotton pro-
duction was resumed.

The system adopted to control the flood and
to bring it to a pre-selected portion of the delta
can best be illustrated by a consideration of
Fig. 86, wherein the ateas irrigated in three
consccutive seasons are shown, The flood is
brought down the eastern side of the delta
along a natural course known as the Eastern
Gash, Leading from the left bank there are
five main canals with masonry headworks,
and on the right or north side of these main
canals there are in turn masonry headworks
leading to channels (known as msgat) which
actually bring the water to the land. When a
fairly steady flow lias been established in the
LEastern Gash, water is permitted to enter the
main canals, the regulators being designed to
take only the relatively silt-free top water,
while the rest flows down to the tail of the
delta. Then according to the supply of water
one or more channels are opened and the water
spreads over the land Detween low banks
wilich divert it northwards and keep it off the
fallow land. The period of watering varies
from twenty-three days for the lightest, to
thirty days for the heaviest, soils, and during
that time if is very important that the flow of
water should not be checked, permitting the
surface of the ground to dry cut, for in that
case a heavy growth of weeds would instantly
spring up and seriously reduce cotton yields.

The normal rotation adopted is one year of
cultivation followed by two years of fallow,
since a more intensive rotation would encour-
age a dense grass growth and make weeding
very difficult. The cultivated areas arc divided
between 809, cotton and 209%, millet, the
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latter usually being grown on the fringing
areas of each plot that have been less well
watered. When the flood has subsided and it
can be scen which areas have been sufficiently
wetted, the land is allotted to agricultural
agents or headmen, each of whom has a number
of tenants, varying between six and more than
a hundred, inder his care. The agent allots the
tenancies, which average 5 feddans each, among
his followers, the tenant being allowed 1 Seddun
of millet to every 4 of cotton. The actual dis-
tribution of tenancies is determined by lot, so
that no person is permanently allotted a parti-
cularly good or bad area. The land is divided
by beacons into large and small squarcs of
4000 and 160 feddans each. Between these,
chainmen each year mark out plots of 10
Jeddans for ease of allocation to tenants,

AIl the millet grown is retained by the ten-
umts, while the profits of cotton ETOWINE are
distributed between  the Government, the
Gish Board which manases the schome, -and
e tenants in the proportion of tenants 58504
Government, and Board 20-30%) each, accord-
mg to the actual tiro-out of lint in each
year. In 1949-50 the average sum paid to ten-
ants was approximately fFg per feddan of
cotton.! Cotton-seed is distributed by the
Board, and is sown as soon as the land has
been allotted ; weeding then begins, and must be
carried on almost continuously until the end
of October. Picking starts in January, and is
it completed unfil the beginning o i,
ifter which the sead cotton is dispatched by

The Gash delta is chosen [or the building up of
stocks of seed {bulking) becanse of its relative
freedom from Blackarm disease. The delta
produces a very high grade of cotton, appreci-
ably higher than that of the Gezira, but yields
average only about one half as much because
the amount of water available, while adequate
for plant growth, by no means attains the
optimum. The effective cotton area and yield
in recent years are shown in Table X.

The tenants of the scheme are chiefly mem-
bers of the Hadendowa tribe, who traditionally
used the Gash delta to graze their animals and
to grow crops of millet. At the present time
the tribe receives 70%, of the lands flooded,
their allocation being the responsibility of a
committee Tepresenting the management of
the scheme, the local administrative anthori-
ties, and the Nazir of the Hadendowa tribe.
The aliotment of land is made to the agricul-
tural agents on the basis of their record and
of the number of their followers, and it is they
who select the individual tenants. This system,
while apparently incquitable in that it gives
cxcessive power to the agent, works very well
and rarely leads to complaints, for it seems to
accord with the tribesmen’s ideas of what is
fitting. Tt does not seem impossible, however,
that in some cases the names earefully recorded
in the agricultural inspector’s lists of tenants
may refer to imaginary persons. Important
members of tribes often get much larger
areas allotted to them than do the ordinary
peeple.

rail to Port Sudin for ginning. The cotton About 30%, of the flooded land is allocated

grown s sither Salel ar Xirzgol, the sead heing Lo various westerners and recently to a few

supplicd from the Gezira seed-farm at Barakal, individuals coming from northern Sudan who
Tanre X

Avea, production and vield of coiton in the Gash Delta

1 & o
¥ors I ‘o000 Feddans ooe Nanlars | '-J-{\(E,Zﬁ:;;n
1920—21/1024-25 (averagc) 91 1302 175
1925-26/1929-30 . | 2044 | 59°3 2:12
1930-31/1934-35 26°5 49°T | 182
1935-30/1939—10 31-2 01-5 198
1940~ 1/1944-45 294 724 244
1945-46/1049-50 | 354 74 55
1955-56 362 | 805 | 2022
1956—57 686 785 114
165753 40°3 795 197
1958-59 370 835 221
195960 et | 369 | 534 |

! Richards, op. cii., p.31
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live in Kassala. It is rather ironical to record
that the Kassala Cotton Company, which was
granted the original concession in 1924 to
manage the scheme, was in 1927 replaced by
the Gash Board, because it had paid too much
attention to commercial rather than political
considerations, in particular giving tenancies
to the industrious westerners in preference
to the Hadendowa tribesmen. Subsequently,
the Gash Board found itself compelled in 1931
to allot tenancies to westerners because the
Hadendowa lost interest in their cotton when
the prices no longer justified the hiring of labour
to do the actual work. At the present time
there are a few areas of particularly bad weed
growth entirely in western hands, where the
Board makes a special contribution to the cost
of clearing the grouud.

Because the Hadendowa are still cssentially
nomadic herdsmen rather than settled culti-
vators participating in a scheme of irrigated
agriculture, the density of population in the
delta is remarkably low, regular villages, like
those situated by the canals in the Gezira, for
cxample, being wholly absent. In fact, this is
rather fortunate, for though there is an abun-
dance of water during the flood, and though
the bed of the Gash itself can always be relied
on to provide water in shallow wells, elsewhere
in the delta permanent supplies are very
scarce, and the Gash Board has been put to
considerable expense to provide permanent
water for its own staff. For native use there is
a number of well areas, where a high earth
bank has been constructed surrounding a space
of an acre or more into which flood water can
be diverted during the summer. The water
thus sinks into the ground, and can be tapped
by wells which have to be dug anew each year.
Such well arcas depend on the existence of suit-
able underground strata to hold up the water.

In recent years some Aafirs have been built
to improve the water supply for specific points,
for instance Aroma, where the presence of the
headquarters of the Gash Board and of a sub-
district headquarters have led to the growth of
a small town {3,500 in 1g35). These Aafirs have
been quite successful in holding water through-
out the dry season. IFor the officials of the
Board, who until recently included many
British living with their families, a piped water

THE REPUBLIC OF THE
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supply was established in 1923, wells at Mekali
being used to feed into a system of pipes run-
ning along the Main Canals. Subsequently, this
system has been modified and improved, and
Gemmam is now the well area used, supplying
10,000 gallonsan hour. Recently, the demand for
piped water has risen steeply, and a much larger
piped water supply has now been imstalled,

The Hadendowa in the Gash live in tents
built of matting made from ddm palm leaves.
When 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 {fills the gaps between leaves, so
that in fact one can keep quite dry within. The
sides of the tents can be raised or lowered
according to the wind 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 often have the chance of
cultivating areas that have been flooded by
mistake, known as balagh, where a canal bank
has broken, and they also crop the flooded land
at the tail of the delta where some water 18
usually allowed to go to waste. Along the side
of the delta, in areas not included in the scheme,
rain-grown crops are comrnon, fexds being built
to ensure a crop in all but the worst years,

Kassala and the Sawdgr

Kassala Town, which lies at the head of the
delta, has surprisingly little to do with the
Gash scheme, Its primary function is that of a
garrison town, situated near the traditionally
lawless lands of Eritrea over the border. The
reliable supply of drinking water from the Gash
and the defensive possibilities offered by the
river and the great steep Jebel Kassala make it
an obvious site for this purpose. Kassala has
also been chosen as the administrative centre
of the province which bears its name. The
province is in no sense a unity, and is in fact
made up of three very different units (the Red
Sea hills, the Gash delta, and Gedaref district),
none of which 1s sufficiently populous to warrant
being made a province on its own. Kassala
enjoys a position where the necessary fresh
fruit and vegetables for a comparatively
sophisticated and prosperous population can
readily be produced, and is centrally situated
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between the northern and southern

b

sections of the province. The town
is, of course, uncomfortably hot in
the summer, suffering from particu-
larly disagreeable dust-storms that
blow in from the fine soils of the
delta, and it was once the practice to
withdraw the province administra-
tion to Sinkat in the Red Sea hills
for several months each yvear. Now,
however, with the modern expansion
of government activities, this has be-
come impracticable and is no longer
done.

Neither the administration of the
Gash scheme nor the marketing of its
produce brings any wealth to Kassala,
but it seems likely that the money
received by the Hadendowa for their
cotton, in so far as it is not spent in
paying taxes and in buying more
animals, probably swells the trade of
importers, wholesalers, and retailers
of tea, sugar, cloth, and similar com-
modities in the town. The urban
population provides a steady market
for the sheep of the Hadendowa and
Shukriya, and for milk produced by
the Beni 'Amer and other Beja, some
of whom spend the whole year within
a short distance of the town. The

people of Aroma, in return, provide
a market for the produce of the gar-
dens beside the Gash opposite Kassala,
town. Another growing function of the

=
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Sagin
Bullt up ar=gs

o tanks

town is the importing and mainten-
ance of the pumps and apricuitoral
muchinery used in these gardens,
[he population of Kassala is very
mixed. The local Beja-speaking tribe

i fhe Halénga, whose Arab ancest Iy

E1og
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thiir appearamnes, and
they are to he

smill areal to) the east and south of it There

ecmeEny merchants from the riverain preas
ol northern Sudan, Ja'alivin, shailjiya, and
Hanagla, and thess tribes bave obtained
tlmost complete contral of thi Irigated areas
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; gaged in
petty trade, especially selling food; there are
Ethiopians as traders and as prostitutes (these
latter are found in all the main towns of
northern Sudan); there are Italians who have
come dewn from Eritrea and make a living as
merchants and fairly skilled craftsmen, and
there are educated Sudanese, mostly  of
families now resident in Omdurman but coming
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Tic 88, A Sagia at Kassala. Generalised {from a
survey by the aunthor.

originally from the Northern Province, who are
serving as government otficials. Until recently
there was a number of British officials and army
officers, and the houses and gardens that they
had huilt for them represent here, as elsewhere
in administrative centres, a welcome break
from the monotony of Sudanese house design.

Opposite the Gash from Kassala is the large
village of (Gharb el Gash, occupied by wester-
ners who worlk as labourers in the town and in
the Gash delta, and also have their own cul-
tivations farther to the west. Both north and
south of this village lie the irrigated gardens
{Fig. 87). These are known as the Sawdgi
(plural of sagia, a water-wheel, hence an irri-
gated garden, since all the gardens were origin-
ally watered in that way). The gardens lie on
the silt terraces of the Gash, and draw their
water from wells with an average depth of 5 to
10 m. In 1953 there were over 400 sawdgi oc-
cipicd, with an average size of 8 feddans each.
With its rich silty soil, its high hedges, its
perennial fruit frees, numerous water wheels
and other signs of irrigation, this sawdg: area
recalls the landscape of Middle Egypt, partic-
ularly when a glimpse is caught of Jebel Kas-
sala in the background, reminiscent of the high
cliffs bordering the Nile Valley.

Sagia cultivation began to be of importance
shortly after {he First World War. At first the

government encouraged its development by
enabling cultivators to obtain freehold tenure
of the land they occupied. Subsequently, this
policy has been changed to the granting of
thirty-five year leases at very low rents, which
are thus revocable in case of poor husbandry,
but are otherwisc virtually assured of renewal
when their term comes to an end. All that a
man nceds to become a tenant is the approval
of the allocating board, and enough moncy
(about £570) to buy a couple of bulls and get a
well dug and a water-wheel constructed. The
basis of sagia cultivation at the present time is
the growing of grain and vegetables for the
tenant’s subsistence, and of fruit and vege-
tables as cash-crops, Tenancy regulations
require that the tenant shall grow at least 1
feddan of {ruit, but in fact this is usually much
exceeded: bananas are the first fruits planted,
because they bring a cash return after nine to
twelve months only, and at the same time the
tenant, usually aided by a sub-tenant who is
trying to set aside enough cash to become a
sagiz holder himself, plants his permanent
orchard of mangoes, guavas, and citrus fruits.

In a typical holding (Fig. 88) the area of
{ruit remains constant, except that as the years
go by, the tenant, if successful, may gradually
increase the number of his trees. Elsewhere, the
millet alternates from year to year wilh
fallow, while vegetables and onions occupy 2
space of their own. Millet is grown in the
summer, and irrigated only as a supplement to
the rains, the onions providing a reliable
source of cash when they are marketed by the
sackful.

The produce of the irrigated gardens meets
the local demand in Kassala for fresh fruit and
vegetables, for every day tenants are to be szen
riding into the town on their donkeys, with
large dam-leaf haskets piled with produce sus-
pended from poles laid across the animals’
backs. Twice a week there is also an important
market held in Gharl> el Gash, when the trains
which connect Kassala with Haiya and Port
Sudan to the north, and with Gedaref, Sennar,
and Khartoum by the southern line, are due to
call in the evening. The towns away Irom the
river, especially Port Sudan with a population
of nearly 50,000 and regular visits by ships, pro-
vide obvious markets for Kassala produce, but
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north to south and back again, but move in
small groups rather irregularly according to
the rains and the reports of grazing. The Rash-
dida are relatively receni immigrants from
Arabia, having reached Sudan during the last
fwo hundred years. They have no definite
tribal territory, but move over large distances
hetween Kassala and the Egyptian frontier.
They are noted for the quality of their riding
camels, and it is they who principally manage
the export of camels to Egypt {rom castern
Sudan, taking a route by the wells along the
western edge of the Red Sea hills and coming
to the Nile near Aswan.

For the Hadendowa the vegetation of the
Gash affords a defence against drought and
famine, but it is not necessary to visit the
delta every year. Even if the head of the family
is allotted a tenancy in the cotton areas, it
will suffice for him to leave the whole of its
management in the hands of the agricultural
agent, who receives a share of the profit for his
pains in supervising its cultivation and harvest-
ing. The other watercourses of the Hadendowa
territory are much smaller than the Gash;
nevertheless, they afford useful cultivable lands
and valuable fodder for animals to graze and
hrowse. Along these watercourses the dém palm
grows profusely, but the trade in dom nuts has
now virtually come to an end,

All along the line from Kassala to Haiya,
and especially where the large Khor ‘Arab
flows down from the hills, the railway has to
be protected by numerous stone-faced earth-
works from the effects of violent floods; even
so, a period of unusually wet weather often has
the effect of putting the railway line out of
action. The railway administration takes the
view that the cheapest and most sensible way
of finding the weak points in a line is by wait-
ing for them to be revealed by floods, where-
upon they can be strengthened piecemeal; in
the meantime it is not unusual for a train
journey scheduled to talke one day to take, in
fact, four or five in the rainy season.

The problem posed by the watercourses
would undoubtedly be very much greater
were it not that in the course of normal erosion
the headwaters of the streams draining the

Red Sea hills have cut back te the west. The
watershed between the Nile and the Red Sea
lies some 40-50 km. to the west of the line of
the highest crests of the hills, a fact which
helps to explain the large flow of the Khor
Baraka at Tokar and the low pass, barely
1,000 m., by which the railway reaches Port
Sudan from the Nile Valley.

THE RED SEA HILLS

The Red Sea hills may conveniently be divi-
ded into a southern and a northern section,
meeting approximately at the latitude of Sinkat.

The Southern Red Sea Hills

To the south lies the territory of the Haden-
dowa and the Eastern Beni ‘Amer, which is
distinctly more humid than the northern sec-
tion, occupicd by the Bisharin and Amarar.
In the south the summer rains are not heavy,
Erkowit having a mean rainfall of 121 mm.
(43 in.) in the six months from April to Septem-
ber, but the region also enjoys a slight winter
rainfall when the north wind is blowing along
the Red Sea. Cloud and mist are common on
the higher mountain peaks, encouraging plant
growth, and at points particularly open to the
mist, such as Erkowit, the vegetation is com-
parable with that of much wetter areas farther
south in the Eritrean Highlands.2-2 In addition
to a movement down towards the Red Sea
coastal plain in the winter, the Beni ‘Amer also
migrate in swmmer across the border into
Eritrea, and so cnjoy both the winter greenery
of the high valleys exposed to the winds from
off the Red Sea, and the summer growth of
vegetation when the rain-bearing winds reach
the Eritrean plateau (Plate XVI). Nonethe-
less, they are not wholly free from the curse of
the nomadic life in the whole of eastern Sudan,
namely the unreliability of the rainfall from
year to year, the mean annual rainfall vari-
ability at the southern end of the Red Sea hills
lying between 30%, and 50%,. If bolh summer
and winter rains fail, or at least are much
below the average, many animals are likely
to be lost through undernourishment, and it is
such dangers which account for the nomad’s
conviction that it is better to keep a large herd

11, W. Andrews, chapter on “The Vegetation of the Sudan’, in A griculture in the Sudan, 1948.
2 B, Kennedy Cooke, ‘The Red Sea Hills,” Appendix I to Soil Conservation Commiltee’s Report, Kharfcuin, 1944.
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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, wild animals, or famine will
kil off a high proportion of the remainder and
leave their owner destitute. Whether he stays
with the tribe and works as a herdsman, trying
to build up a herd anew for himself, or whether
he goes away and offers himself for employ-
ment as a casual labourer, there are few in-
dividuals so wretclied as the member of a
nomadic tribe who has no animals of his own.

Siunkat and Erkowit

The admimstrative centre of the Red Sea
hills, Sinkat, occupies an important strategic
position on the easiest route from the Nile near
Berber to the sea. During the Mahdiya it was
the capture of Sinkat by the forces of Osman
Digna in 1884 that enabled the Khalifa to
establish his grip on eastern Sudan, and during
the period of British rule in Sudan a garrison
was maintained at Gebeit nearby.! There is a
good water supply at Sinkat, supporting a
town of 5,200 inhabitants; little water is
available for fruit gardens, but in the summer
millet is sown in the broad, sandy strcam bed
of the Khor Adit. Erkowit, nearby, was de-
veioped during the Sccond World War as a
summer resort, with the construction of a com-
modious hotel in addition to houses for the
Governor-General, the provincial Governer, and
for other officials. The altitude, barely 1,000 m.,
18 not, however, sufficient to make any rcally
marked reduction in temperatures, and the
scenery and amenities of golf and tennis ceased
to attract many visitors once travel abroad
became easier after the war had come to an
end. Since 1045, therefore, the hotel has gradu-
ally fallen into disuse, for foreign officials have
been able to take their holidays elsewhere,
their fares being paid by the government, while
the members of the foreign trading communi-
ties would rather wvisit their own countries
every two or three years than make annual
visits to Erkowit. The future of the station
must depend on whether the Sudanese them-
selves appreciate a hill-station to which they
can take their families relatively cheaply.

The Northern Red Sea Hills
Immediately north of the railway line lies

* . C. Jackson, Osman Digna, 1926. *A. Paul,

the terrilory of another Beja tribe, the Amarar,
These nomads recognize three principal ele-
ments in their part of the country, namely, the
western plains or Atbai, the hills or Aufzb, and
the coastal plain or Gwined. The rainfall
throughout the area is low and uncertain, and
there are no good plains where sheep or camels
can be fattened. The western Amarar move
irregularly between Aulib and Athai, depend-
ing on the incidence of the rain, while the east-
ern group go down to the Gwineb in the winter
to feed their camels on the bitter herbs and
grasses there, returning to the hills with the
onset of the hot weather. The opportunitics
for cultivation are less than in the Hadendowa
territory farther south, and torrents often
wash away whatever grain has been able to
germinate in the stream beds. Milk and grain
are the habitaal diet of the northern Beja, with
some onions and spices bought at the markets.
A few ol the coastal sections of the Amarar eat
fish instead of meat, but there do not scem to
be many who combine the knowledge of sailing
and fishing with that of tending sheep and
camels.

North of about latitude 21° N. the Amarar
give place to the Atbar section of the Bisharin,
The density of the population in their almost
waterless hills is low, though it is worth record-
ing that at the time of the first population
census of Sudan, the total number of Beja,
who are extremely retiring by disposition,
proved to have been more severcly under-
estimated than any other major section of the
Sudanese people. Until recently there was a
working gold-mine at Gebeit, while elsewhere
there are traces of earlier workings for gold
and precious stones dating from the Egyptian
dymasties of the Middle Kingdom (¢. zooo-1600
B.C.). On the coast there are still to be seen
traces of the ancient port of Aidhab, which
lay on the route from Thebes to Punt and
must have seen a trade in gold, incense, and
tortoise-shell.?

THE RED SEA COASTAL PLAIN

The coastal plain between the Red Sea hills
and the sea is of varying width. Its largest
extent is in the south, where around Tokar and
the delta of the Baraka it stretches as much as

Aidhab: a Medieval Red Sea TPort, S.N. & K., 36 (1955).
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55 km. (35 miles) inland. Farther mnorth,
between PPort Sudan and the promontory of
Ras Abu Shagara, there is a long strip averag-
ing 25 km. {15 miles) wide, but between Ras
Abu Shagara and the Egyptian frontier, where
the line of the coast turns somewhat to the
west, the hills are much nearer to the sea, The
coastal strip consists of a wide range of rela-
tively unconsolidated rocks, including lime-
stones, clays, marls, grits, and gypsum, and is
overlain in most places by coral reef of Recent
age on the seaward side, and by thick coarse
river terrace deposits near the foothills.!

North of Port Sudan the coastal plain is
extremely dry, with probably 50 mm. (z in.)
of rain or less per annum. Port Sudan and Tokar
in the south have averages of barely roc and
75 mm. {4 and 3 in.) respectively, and the mean
variability at the former is more than s50%.
While, therefore, some vegetation does spring
up after rain to support a few camels and goats
belonging to the Beja, no reliance can be placed
on this source of fodder. During the winter,
cool north winds give agreeable weather, with
frequent clondy days and occasional rain, but
in the saummer conditions are exceptionally
unpleasant, for mean daily temperatures as
high as those experienced in Khartoum are
associated with relative humidities of 40509
at midday. From July to September, when
rain-bearing winds are elsewhere Lringing some
relief from the leat, there is little or no rain,
Lut the prevailing mstability of the air reveals
itself in the form of frequent dust-storms,
which often last for three days or more. In the
cotton-fields of the Tokardelta, a hot cast wind,
known as the Hababai, which blows in Qctober
before the onset of the north wind, may kill
off the young cotton plants when the surface
is already too dry to replant.?

There are many different ways of life to be
observed along the coastal plain. In the south,
around Tokar, the delta of the Baraka river
provides an opportunity for cotton growing
very similar to that in the Gash delta. Near to
Port Sudan there are deposits of gypsum and
limestone that are quarried for building
materials, and by the sea a successful salt
factory is producing salt by the evaporation

1 C Crossland, Desert and Water Gardens of the Red Sea, 1913,

i0 Agriculture in the Swdan, 1048,

of sea-water. Along the coast there are native
boats engaged in fishing and various trades,
while the biggest and richest centre of popula-
tion is Port Sudan, a town of 47,500 inhabitants,
through which passes almost the whole of
Sudan’simport and exporttrade, valued at £545
millions and £$60 mallions respectively in 1950.

The Tokar Delta

The Tokar delta (as the delta of the Baraka
is usually called) (Iiig. 8g) differs {rom that of
the Gash in that its slope is much steeper, with
a drop of 1} m. per kilometre at the southern
end, and its waters are often much more
heavily charged with silt, figures of 100 parts
silt per 1,000 being common. For these reasons
bhoth scouring and deposition are frequent, and
from time to time the flood changes its course
Jrom one side of the delta to the other. If the
Gezira irrigation be likened to the dutiful
Sudan donkey, happy to do what he 1s told,
and the Gash to the camel, controllable but
never truly domesticated, the flood of the
Baraka resembles most closely the wild gazelle,
which man may by his cunning drive into his
snares but can never hope to subdue.

Cotton growing at Tokar began with Ahmed
Mumtaz Pasha in about 1867, came to an end
during the Mahdiya, and was resumed when the
British had re-established their rule in the
coastal provinces in 1896, At first various
cottons then popular in Egypt were grown,
including Afifi and Asili, and trials were made
with some American Upland varieties. In 1920
Sakel was introduced, and remained the prin-
cipal variety until 1935, when it was replaced
by strains of Sakel, such as X1530 and X1730,
which had been selected for their immunity to
leaf-curl. To protect Tokar town, to increase
the area flooded sufficiently for cotton growing,
and to prevent the waste of water at the tail
of the delta which irrigates useless saline land
or flows directly out to sea, the government has
from time to time built earthworks and banks
which divert water into a particalar bed or
keep it away from depressions. The construc-
tion of definite channels and regulators, how-
ever, has never been attempted for the physical
reasons mentioned above, and because the

2 1i. Mackinnon, chapter on ‘ISassala Province’,
3 F. W. C. Roberts, Reporl on Tokar. . . . Ministry of Finance, Cairo, 1923.
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strong dust-storms of the sarly summer wiuld
b ilely to il them up and so make mait-
enance very expensive. Even the radiating
lianks proposed in o217 by Mr. FF. Wi Cramer
Kaberts of the Egyptian Irrigation: Depart-
metil, dmended to make some sort of rotation

between  fallowing and  enltivation possilile,
were never constructed on the prounds that
the expense would be great and the result
uncertain, and so at the present time the water
EResamore or less where 1t pleases, The actiinl
prea fooded depends on the volums of water
Lt comes down i any one vear, and on the
lrgely haphazard distribmtion of the flushes
in time and spetie;  Fig. 8o indicates  the
itea fboded i typical years? There can be nio
Gareful céalenlation: of the number of daye
Hooding that a piece ol groundd receives: bt

Pokar has on advantage over the Gash delta in
that the more Tuimid weather and oo Ll
ran of wamter dan be very Beneficial o the
growing cotton.

The cotton-growing season may be said to
pegin with the allocation of land by a local
cominittee before the flood. The tenants con-
sist of a mixture of Arabs from the several
tribes which used to live in the plain and culti-
vate the delta before the government assumed
cantrol of its use, topotler withh various Beni
“Amer, westerners, overain Sudanese,  and
frreiEneTs
FRyan rent

Lhie lnlter groups are required (o

T prastres per feddan, while the
frst-named have their haldines fres o chargs,
When the flood senson 18 dver, in abont
Uetaber, there iz & istribution of wetted bl
unallotted land, to satisfy those whose original
allocations have not been watered, and then
approved seed is issued to the tenants, to-
gether with an advance of varying amount, to
help with the expenses of sowing, weeding, and
harvesting. At one time there were no such
advances, and the tenants were compelled to
botrow at exorbitant rates from local mer-
chants; but now the government has increased
the percentage of the crop that it takes as tax
from 20 to 25, and uses the difference to help
keep the tenants out of debt.

The work of weeding and picking the cotton
provides a useful source of income for pilgrims
waiting to cross over to Jeddah or on their way
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back, and others in the labour force include
local tribesmen, Eritreans and Ethiopians,
Somalis, Yemenis, and various inhabitants of
the Red Sea littoral. When the area sown to
cotton much exceeds the avernps figure the
supply of labour will often prove inadequste,
und this, tegether with the fact that many of
the workers are seasonal

VISITArs gummng
carn. money for a particular punp:

tham persons whiolly dependent on their ear
mgs, means that an appreciable proportion
the colten sown may go to wasts, esper W
the end'of the spason. This waste 14 estiniated
to average as much as one-third of the poten-
tial crop, but is hard to avoid since in the Very
severe climatic conditions of May and June the
current labour costs will often exceed the value
of a final picking.

"This problem of labour supply prompts some
reflections on the relationship between tenants
and labourers in all the cotton-growing schemes
in the country. In whatever part of the world
cotton is grown, the provision of an adequate
labour force at the picking season presents
difficulties, since employment can only last for

YW, N. Allan, chapter on ‘Irrigation in the Sudan’, in Agriculture wn the Sudan, 1948,
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TaprLr X1
Avea, production and yield of cotton af Tokay
Years ong Feddans . ‘ooo Kantars | p:f?:;g‘;n

1920-21{1924-25 (average) 350 48-0 127
1925-26/1929-30 5 348 3974 113
1930-31/1934-35 oo 223 568 1-34
1935-36/1939-40 i 29-2 66T 2-19
1940—41/1944~45 ’ 304 83-0 256
1945—46/1040-50 oo 384 74°0 1-81
1950-5L/1954—55 g 414 569 Iy

1955—56 Nil Nil

1956-57 [ 100 934 ©'93

195758 20-3 101 o5

1958-59 | 44°5 446 100

195960 (Est.) 90-4 86-0 -

about three months at the most, and may well
come at a time when other crops need har-
vesting. In Sudan much of the problem is
solved by the presence of the westerners, few of
whom have family responsibilities. They are
content, or at least do not refuse, to live in very
rough quarters, and experience little hardship
in leaving the Gezira when the cotton-picking
season comes to an end and in moving to the
Gash delta or to Tokar to find further work.
The Ministry of Labour helps to guide the
movement of workers, and can usually supply
enough men; it can use no compulsion, how-
ever, and when conditions are exceptionally
disagreeable labourers may not prove to be
available at economic prices.

Such conditions merely cause a local and
relatively unimportant shortage of labour. A
more serious way in which the supply of labour
might be reduced would be if any legal limita-
tions were imposed on the freedom of wes-
terners to enter, settle and work in Sudan. As
a predominantly Muslim state Sudan would do
nothing to check the right of West Africans to
make the pilgrimage to Mecca, but there is no
doubt that the westerners are unpopular for
various reasons, being generally poor, ignorant,
superstitious, and at times quarrelsome and
inclined to drunkenness. It might happen in
the future, therefore, that for one reason or
another the westerners would find Sudan a
less agrecable place to spend a few years in,
or even to settle more or less permanently.

In the Gezira the tenants might in such cir-
cumstances find that they had to pick the
cotton themselves, on pain of being deprived

of their holdings {or bad hushandry, and in due
course the average size of a tenancy would
probably decline to that which the tenant
could be sure of managing without outside
help. In the Gash and Tokar deltas, however,
there was never any idea that the local Haden-
dowa tribesmen were to become peasant
farmers, They were associated with the cotton-
growing scheme for political reasons and as
compensation for the loss of their grazing, but
if they had to weed and pick the cotton
unaided they would probably rather have
nothing to do with it. In that case both govern-
ment revenucs and the country’s receipts of
foreign exchange would suffer.

All the cotton from the Tokar delta is sold at
official auctions at Tokar, and thus the authori-
ties can readily extract the government’s share.
Areas and yield for some recent years are
shown in Table XI. The cotton is then conveyed
by lorry to the ginnery, formerly at Suakin but
now at Port Sudan. There was once a light
railway to take it from Tolar to the small har-
bour at Trinkitat, but this proved uneconcmic
and was removed in 1952, Tokar itself is a mean
little town of single-storey buildings and wide
streets, constantly encroached by moving
sand- and silt-dunes whose removal constitutes
a recurrent expense. The town’s water supply
comes from wells, which with use become in-
creasingly brackish until they have to be
replaced. Elsewhere in the delta and along the
coast generally, water can almost always be
found by sinking wells to sea-level, but such
wells are always slightly saline and are often
undrinkable. The Baraka flood appears to have
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little effect upon wells in the delta, for the
water clearly never sinks in very far. The most
reliable and sweetest water is that found in the
Baraka hed, but wells here would probably
soon run dry if vigorously exploited.

The Red Sea Coast

The coast of Sudan consists of a level plain
terminating in low coralline cliffs from 2 to
5 m. high. It is flanked by a fringing coral reef
which is up to 300 m. wide. To the east of the
reatTuns & channel 3 or 4 kmewide, with depths

ol 100 metres or more; Bevond that derain liey
i pH-shore reef, antercupted in places and
siegtehing 1scmuch a5 15 kme (1o miles) from
e shire, which runs bevond the northern
fromtier of Sudan as far north as the promon
tory ol fRas Benas, it kititude 24° X,

Along the coast there are a few brackish
nanrrove swamps, and a numbie of hepches,
snch gs Mersa Daror (Jatitude 14 51 N.| op
Mersa: Sheikh Thrahim (lotitede £8° 3TN,
whire sall nntive boats can be drawn L il
of the water, There i alse a number of croeks
siich ag those pccupied by Suaking Port Sudan

or the desolate Khor Shinab (latitude 21° 217 N.},
that stretch inland for several kilometres and
can give shelter for ships to lie at anchor.
These conditions have favoured the activities
of the small number of coastal Beja, together
with more numerous Yemenis and other in-
habitants of the Arabian peninsula, who own
small native boats and ply along the coast.
They earn their ving by a variety of means:
some catcl fish, which they sell fresh in Port
Sudan or dry and salt to sell to Arabs and
Beja; others collect trochus shells and béche-
de-mer which are exported, their chicf base for

this trude being Flamingo Bay, a few miles to
the north of Port Sudan, Durimg the pilesim
settsan, Le. in the Muslim o month of Zi el Haja,
when pilarims are anxious to find 4 cheap way
tocross the Red Sehand ke thegr Wiy Lo
Mecea wathout paying the Saudi Arabian

government's pilgrim dues, many of the boat-
men used to turn to carrying passengers. The
trade was very profitable, for the pilgrims
were crammed together, and little or no pro-
vision was made for their welfare. Unfor-
tunately the traffic was quite uncontrolied and

Friawwar.

Fic. 9o. Suakin, This map indicates the defen-

sive value of the site of Sualin, with access 1o

the sea and only 2 Lkilometres of walls to be

manned. Both the Railway and the Quarantine

Station arc siled ncar the deeper water at the

entrance of the harbour. From Sudan Surveys
“l'owns 928" —rg17-18.

lent itself to numerous abuses. All official pil-
grims are now transported by air or by steamer,
and closer supervision is making it no longer
possible for the dhow owners to maltreat and
trick their passengersas they used toin the past.!

Suakin

Of the many harbours along the Red Seca
coast that are used by these small craft, much
the oldest and most important in Sudan is
Suakin, whose existence as a port and trading
centre is recorded as early as the Toth century
A.D. The island on which the town is built,
connected to the mairland by a narrow arti-
ficial causeway, Is reminiscent on a smaller
scale of the island of Mombasa, and both have
benefited from the good defensive sites that
they offer (Plate XXXVI; Fig. go). Unfor-
tunately the approach to Suakin from the sea
through the recfs is too hazardous for ocean-
going vessels, and the harbour itself is rather
small. Consequently, it was decided soon after
the reconquest of Sudan to develop Port
Sudan, 40 miles to the north, as the principal
outlet for the country’s produce, and Suakin
has stagnated.? Today the fine two- and three-

LT 195%, more than 27,000 pllgrins passed through Port Sudan, alost 6,000 of them travelling by air across Lhe Red Sea.
*J. F. . Bloss, “The Story of Suakin with Plates, S.N. & K., 119 (1936).




232 THE REPUBLIC OF THE SUDAN

Tra. gr. Torl Sudan. This map, at the same

scale as Figure go, clearly shows the greater

width and depth of the harbour at Port Sudan,

where defence {from land or sea has never been

ol major impertance. From Sudan Surveys
‘Towns 2680"—1953.

storey houses of the latter, built in the style
common along the Red Sea coast in Jeddah,
Massawa, and Mocha, arc deserted and falling
into decay, and the town only comes to life
in the month when pilgrims arc passing on
their way to Mecca. The number of pilgrims
depends on a variety of factors, such as the
weneral level of prosperity in Sudan and the
Muslim countries farther west, the dues cur-
rently imposed by the Saudi Arabian govern-
ment, and the cost of transport.

Port Sudan

The growth of Port Sudan (Fig. gr) has been
rapid. At the beginning of the century the
creeks around which the town has grown up
were known only to local fishermen, who
would shelter there and find water, (a major
problem along this coast), in a number of
shallow wells in Khor Mog, to the west of the
present town. Today the population numbers
nearly 50,000, and the main quays, 695 m.

long, can normally accommodate five ships
working gencral cargo.! The town's main func-
tion is to provide an outlet for Sudan’s produce
and a gateway through which the manufac-
tured articles needed in increasing quantities
can be imported.

Most of the inhabitants of Port Sudan make
their living from work connected with the
harbour and the sea: these include merchants,
many of whom are Indians, engaged in import-
ing and exporting, and others who act as the
agents of IKhartoum firms; there are numerous
government officials employed in the port and
railway organizations; and there is a dock
labour force of Beja, who are now gradually
abandoning a semi-migratory existence and
taking up permanent residence in the town.
Two petroleum companies have installations
for discharging tankers, storing their products,
and dispatching them in bulk or tins through-
out the country. The salt-evaporating works
has a production of 50,000 tons per annum,
more than encugh to mect the necds of Sudan,
so that there is now a small export.

The provisioning of so large a community on
a semi-desert shore naturally presents some-
thing of a problem. Fruit and vegetables come
mainly from Kassala, dhura from the central
clays, and beef by train from the Bagqara
country, while mutton is supplied by the local
Beja. Drinking water was at first obtained from
local wells, but these soon proved nadequate,
and the growth of Port Sudan te its present
size has been possible only because a much
larger and reliable source has been found in the
Red Sea hills not far away.® This is brought
from the Khor Arbaat, which drains a moun-
tainous area of nearly 5,000 sq. km. and flows

through a succession of gorges down to the
coastal plain. The valleys between the hills are
floored to a considerable depth with an un-
sorted accumulation of sands and gravels,
which constitnte an admirable reservoir where
water can be stored and avoid evaporation,
and so by the construction of an underground
dam in one of the gorges it has proved possible
to hold up a large volume of water. This water
is then siphoned out of the reservoir and flows
in two 10 in. pipes by gravity to Port Sudan.

L Sydan Railways Porl Authority, Port Sudan Harbour, Athara, 1954.
¢ 1. . Hebbert, ‘The Port Sudan Water Supply’, S.N. & R., 18 (1935).
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Noypmrifiention is needed, and high-level witer
TREREVOIRS fed liy booster pumps enable the
eonitmuons How to be stored and used di irig
the day when demand is greatest. In tyge Lhe
fow was 1,500 tons a day, when Port Sudan’s
population was less than 20,000, while by
1957, the summer flow had been raised to
nearly 7,000 tons per diem. Water is available
to supply ships, Port Sudan being the only
port in the Red Sea apart from Suez where it
can regularly be obtained, and there is enough
for essential services in the town.

Port Sudan differs noticeably from other
Sudanese towns in that the public buildings,
shops, and other private houses are better
built, and often rise to two and even three
storeys. This is because the local coralline
timestone of which the coastal plain is made up
can easily be quarried and cut to provide a
durable building stone, while local supplies of
gypsum make excellent mortar. There is, how-
ever, & nutnber of onestareved buildings dat ing
irom. the earliest davs of settlement in Part
andan, and these are mainly ult of wood,
ratsed on stilts to prevent dry-rot and termite
attack, their slatted roofs and wooden franes
and floors of imported timber giving a foreign
air to the older streets where they stand. Un-
conventional building materials are also to be
lound in certain of the poorer quirters of the
towny, where old wonden sleepers and besten
sheets of tin-plate {rom four-gallon petrol-cans
e nsedl to moko the homes of g ek
labourers. The hot and humid climate which
persists throughout a long and tiring summer
makes it desirable for living-rooms to be open
to the sea breezes, and in the homes of mon-
Muslims verandas and roofs are much used
for this purpose. The heavy dew that forms
by night makes it undesirable to sleep under
the stars, and so small covered structures are
commonly scen on the roofs of houses.

The future growth of Port Sudan is clearly
dependent on the level of foreign trade of
Sudan as a whole. The search for oil along the
shores of the Red Sea has hitherto been success-
ful in the Suez-Sinaj area only, though some
prospecting near Tokar persists. When the
poverty of the Red Sea hills and the coastal
plan are considered, perhaps the most astonish-
Ing thing is that they have been able to provide

a suitable site, water supply, and labour force
for a town of Port Sudan’s size at all.

Conclusion

When eastern Sudan is looked at as a whole,
it appears that a major contrast may be
drawn between the south-west and the north-
east. The former, comprising the Butana, the
Gash delta, and the land between the Atbara
and the Red Sea hills, is better watered by
rain and rivers, has better communications,
and has in the Gezira and in varicus towns
good markets for grain, fruit, and vegetables
and animal products. It is not difficult to
imagine a gradual shift from nomadism to
settlement, from illiteracy to education, and
i fact & =eneral partic ipadion in the Eronsan
praspenity of the whole countey,

In the northcast, on le other hand, the
rural areas are much closer to a primitive, self
sufficient economy. The nomadism of the e
prevents any but avery small proportion of tie
children from going toschool, and so the sproad
b hiteracy is likely to beslow; Thereisno renson
to believe that a larger off-take of camels could
in the future bring much added wealth, nor
that irrigation or other devices could be used
to/ permit extendive cultivation, The aridity
and harsh ‘elimate of the copstal plidn make
Port Sudan an unatteactive site Tor farther
ndustrial growth, whils poor commmicitions
and its outlandish situation sugprest that Toku
will never rivid Kassala.

If this analysis should appear unduly pessi-
mistic, it is worth looking at a map of Africa
as a whole. It can then be seen that between the
latitudes of 15° and 22° N. the remainder of
e continent is dlinost todal desirt, and woere
it not [or the Retl Sea hills and Ethiopian
plitean, with thair effect on. the rainfall,
rastern sudan would be equally desolate. Tu
Sudan, as-elsswhers in' Affica, thie problem af
the futurs1s not whether the POOTET TGS can
one day catch wp with the prosperity of thi
richer, but whether the distribution of the
population and the ways of life of the inhabi-

tants will continue to be controlled by tradi-
tional rather than economic considerations.
As long as they are, the picturesque poverty
of the inhabitants of the Red Sea hills will
persist,




Chapler XV
THE SOUTHERN CLAY PLAINS

THREE main types of country go to make up
the provinces of Upper Nile, Bahr el Ghazal,
and Equatoria, known collectively as southern
Sudan: these are the broad alluvial plain of
the Upper Nile basin, whichreceives the drainage
of higher lands to the cast, south, and west,
the Ironstone Plateau which lies along the
Nile-Congo watershed and is dissected by
streams flowing to the north and east, and the
mountain masses which lic towards the sou-
thern border and rise several thousands of feet
above the surrounding countryside.

PHYSICAT CONDITIONS

This chapter describes the first of these
three types, the clay plain which lies mainly
to the north and east of the others in the form
of a large flat triangle with its apices at Lake
Rudolf in south-eastern Equatoria, Renk on
the White Nile, and Aweil in northern Bahr el
Ghazal (Tfig. 92). An analysis of the physical
features of this plain will show that while there
are significant variations of soil texture from
place to place, and while the climate at Malakal
is appreciably different from that at Mongalla,
differences of relief throughout the whole
region are exceptionally small, the country
being extremely flat and the gradient of the
Nile a bare cne part in thirteen thousand.
Nevertheless, it 1s with these minor differences
of relicf that we shall first be concerned, for
the considerable rainfall that occurs in the
region in summer, combined with the Nile's
habit of overflowing its banks at the same
season, causes various degrees of flooding. It
is this which determines the type of natural
vegetation, the utility of the land for grazing
or cultivation, and indeed the whole nature ol
the region as a field for human occcupation.
According te these differences in water régime
the region may ke divided into several ele-
ments (Fig. 93).

1. The Nile and other permanent water
surfaces such as Lake No or Lake Am-
badi.

2. Permanent swamps along the Nile of
Papyrus and kindred vegetation, which remain
flooded all the year.

3. The flood-plain (Nuer Zotch) which is in-
undated from the rivers for a period of four to
six months every vear.

4. 'Intermediate land’, areas where fleoding
from the rivers is not likely, but which become
flooded for several months every year because
of the impeded drainage of the rain which falls
upon them. The intermediate land is crossed
by numerous watercourses which remain
flooded for much longer periods and more
closely resemble the flood-plains.

5. Distinctly higher arcas, either within or
Leyond the flood-plain, described in the report
of the Jonglei Inwvestigation Team as ‘high
land@’. These normally escape flooding frem the
river and have sufficiently permeable soils to
drain quite quickly after rain.

6. The 13oma Platean in the south-east near
the Ethiopian border, which is included in this
region merely because 1t is swrrounded by ihe
clays on every side.

The terms ‘high land’, ‘intermediate land’,
and ‘flood-plain’ do not correspond precisely
with actual differences of altitude betwcen the
several categories. This is because the distance
from the rivers attained by overflowing waters
is dependent not merely on altitude but also
on the effect of vegetation, since the growth of
dense grass during the rains impedes the slow
movement of water, and may have the result
that some areas which hardly ever flood and
are Imown as ‘high land’ are in fact lower than
others known as ‘intermediate land’. Morcover,
since the clay plain has been Luilt up by the
deposition of alluvial material, the rivers tend
to flow mn slight levees, so that even the flood-
plains may be higher than ‘high land’ at the
same latitude.
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T, gz, The Southern Clay Plains,
L. Soils

The nature and origin of the clays to be found
in the southern clay region have been discussed
m Chapter IV. It may Dbe recalled that the
clays appear from their structure 1o have been
formed m a climate of marked wet and dry
seasons, as is experienced by the region io-
day, and that they have the property of con-
traction and cracking when dry, and of swelling
and becoming impermeable when wet. Where
the exchangeable bases in the structure of the
clay are mainly composed of calcium, the soils
generally possess a good tilth and are fertile;
but where sodium takes the place of the
calcium, as may occur where river-water has
been evaporated from the soil, the soil becomes
exceptionally impermeable and infertile. With-
in the whole region under discussion appreciable
ditferences of soil texture occur, and by ne
means all the soils can be regarded as clays at
all, To the north of Bor, in particular, there is
& ridge more than 250 km. long which stands
some 2 m. above the general level of the plain
and has a loamy or even distinctly sandy sur-

face. The ridge consists in part of almost pure
quartz sand extending to a depth of more than
2-5 m. (8 ft.} and has been explained as having
been derived from Pleistocene sands and
gravels deposited within the White Nile basin.
Presumably selective erosion has alse played
its part in removing finer particles in suspen-
sion after rainstorms. Elsewhere, especially in
the southern part of the plain, there are exten-
sive areas which consist of predominantly loam
soils, with a sand content that is generally
sufficient to prevent cracking, or at least to
delay it until the end of the dry season.

A quite distinct area lying within the
Southern Clay Plain is the Boma Platean,
sitnated within 50 km. (30 miles) of the
Ethiopian plateau, of which it is an outlier. It
rises to a height of some 1,000 m. (3,300 ft.)
above sea-level, and appears to have a dis-
tinctly higher rainfall than the plain about it,
With a deep, fertile soil derived from the
basalt, it provides a totally different environ-
ment from either the clay plains or the Iron-
stone Platcan. Unfortunately, access to it is
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b1, 93. The Jonglei area— Land classification
rom The Equatoyial Nile Project, 1954, Map E 1

extremely difficult at all times of the vyear,
since the land around it is either water-logged
in the summer or waterless in the winter.

2. Climate

A general account of the climate of southern
Sudan has been given in Chapter III, and
neither the Jonglel Investigation Team nor
the Southern Development Investigation Team,
working as they did for comparatively short
periods, had time to amplify existing know-
ledge to any great extent. It has been shown
that an equatorial double maximum of rainfall,
with its implication of a short dry spell coming
in June and July, may in certain years be
experienced as far north as Malakal. The con-
sequent risk of droughts prevents full use being
made of the whole length of the rainy season,
since crops sown early quite often die from lack
of 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 of severe rainfall, pro-
duce in the soil a rapid transition between a
hard, dry condition, difficult to work and
giving little moisture to plant roots, and a
saturated state when plants suffer from water-
logging and the use of agricultural machinery
is impossible. The cool spell when the north
wind blows in the winter is much less marled
than farther north, and at the latitude of Juba
1s scarcely felt at all. Nevertheless, the low
humidities and increased evaporation rate
make this a pericd of some hardship to the
Nilotes, who habitually wecar no clothes, for
both men and animals are in danger of being
carried off by pneumonia.

3. Vegetation

The distribution of vegetation in the clay
plain (FFig. g4) has been closely studied, and
the Jonglei survey has made it possible to dis-
tinguish vegetation types in greater detail than
do maps produced for the whole country. Apart
from the Boma plateau and the Cyperus
papyrus swamps beside the Nile, annual and
perennial grasses dominate the whole region,
whilst tree growth is prevented by the effects
of cxcessive water and poor drainage in the
summer, combined with fierce grass fires in the
winter, throughout much of the region. On the
high land not far from the Nile, however, dam
and doleth palms and mixed Acacia species
with Balaniles aegyptiaca occur in the sandier
sites, while where the soil 1s heavier Acacia
species, especially sieberiana, and Balaniles are
usual. In many instances, however, these have
been cut down to make way for cultivation, or
to provide fuel for the Nile steamers in the days
when they burnt wood.

The grass species vary according to soil and
water conditions. The findings of the Jonglei
team on this topic will be related in some detail
because of the marked differences between the
various species in their habits of growth and
nutritive value. On the high land which quickly
drains after rain, most of the grasses are
annuals, with Sefaria pallidifusca and Pennise-
tum ramoswn dominant on the clay soils and
Dactylocterium  aegyptivm, Cynodon dactylon
and Eragrostis spp. the most common on the
sands. These provide excellent grazing during
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the early rains, and the fact that they later
become woody and unpalatable is of little con-
sequence since they ate quickly grazed down
by cattle hemmed in on the high land when
the rest of the country is flooded.

Of the intermediate land investigated by the
Jonglei team, the more northerly part, gener-
ally that lying on the north side of the Sobat.-
White Nile axis, consists principally of the
perennial Setaria incressata and other grasses,
with a few areas of Acacia Balanites woodland.
These grasses have the disadvantage of being
flooded for much of the time when they might
give uscful fodder, and so after a couple of
months in the early rains they cease to be of
much value except as bulk fodder eaten in
conjunction with the green growth of the
flood-plain region, but even for this purpose
they often lie too far from the sources of dry-
season water to be exploited. Farther south
Hyparrhenia rufa, also a perennial, is dominant.
This suffers from most of the same disadvan-
tages as Sefaria, but has the important
property that if the dry growth of Hyparvhenia
is burnt off in the early part of the dry season,
while the ground still retains some moisture,
the plant produces a valuable flush of new
green growth that can be used by cattle as long
as water remains available.

Along the flood-plains of the principal rivers
and in the beds of the streams that meander
across the plains, riverain grasslands occur
that may be classified according to the length
and depth of the flooding that they undergo.
In the shallower areas the dominant grasses
are Echinochloa pyvamidalis, Oryza barthii, and
0. punctats. These arc inaccessible during
their period of growth, flowering and seeding
because of the Nile flood, and only Eckinochloa
affords a valuable regrowth when burnt in the
dry season. An occasional member of the
association is Phragmites communis, which also
occurs i the deep-flooded areas and has the
disadvantage of being unpalatable at all periods
of its growth. In the decp-flooded areas Echino-
chioa stagnina and Vossia cuspidata are the
dominant grasses, which are occasionally
found together. The former is palatable to
cattle even when fully mature after setting
seed, and is eaten unburnt when the water
recedes from it ; the latter is ratherless palatable

NBOZSEEE |

D~ ;b W N =

50 kms

I'1G. 94, The Jonglei area—-Vegetalion. This

and Fig. 93 have been compiled largely with the

aid of air photographs

1. Mixed deciduous broad-lealed woodland with
tall perennial grass.

. Acacia-Balanites woodland, with Setaria
tncressata grassland.

3. Open palm or mixed Acaciz woodland savan-
nal.

. Open Hyparvhenia rufe grassland, with
limited woodland.

. Open Setaria incressata grassland, with some
woodland
Permanent Papyrus swamps

. Acacia-Balanifes forest with areas of open
tall grass
Riverain and inland kior-bed grassland,

‘rom The Eguatorial Nile Project, Map 7.
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when dry, particularly in the swamps region,
though in the Kosti region what is apparently
the same plant is finer and more readily eaten.
Throughout the whele area ambatch (Her-
wminiera elaphroxylon) occurs occasionally in
clumps. It is used for making light canoes.

SETTLEMENT AND WAYS OF LIFE

The distribution of the population in the
southern clays region is by no means uniform,
and may be divided into a number of principal




238 THE REPUBLIC

concentrations occupying favourable 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
concentration on the few pieces of land that
remain dry during the rains. Thus, there is a
close correlation between the map indicating
‘high land' and that showing the distriliution
of population during the wet season {Fig. 31).

Starting from the north and east; these con-
centrations may be listed as follows: firsl, the
Shilluk, and Dinka ridges which are found on
either side of the White Nile below Lake No
{Plate XXXVII); second, the eastern Nuer
areas beside the Sobat near Nasir; third, the
‘island’ of high land near Waat; fourth, the
ridge running north from Bor almost as far as
Fangak; fifth, the ridge within Zeraf Island
which lies close to the Zeraf channel; sixth, the
high land of western 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 belt of
high land stretching from the Aweil District of
Bahr el Ghazal south-eastwards as far as
Yirol through the swamps at the foot 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 from the Imatong, Dongatona, and
Didinga hill-masses, while 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 different.

MEANS OF LIVELIHOOD

Throughout the region the sources of liveli-
hood of the population are cattle-rearing,
agriculture, and fishing. These vary in their
relative importance according to the areas of
grazing and cultivable land available, but
since among the Luo peoples (chiefly 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-

OF THE SUDAN

sistent, it will be convenient to study the way
of life of all these peoples as a unity.

1, Cattle Rearing

The cattle kept in the Nile swamps and
southern clays are quite distinct from those
owned by the Bagqara Arabs. They have long,
rather slender legs, small to medium-sized
humps and rather long horns, which may
among the Bor and Aliab Dinka herds attain
the extraordinary length of 150 centimetres
(5 ft.), and the animals are quite large, mature
beasts attaining weights of over 4oo kilo-
grammes (1,072 lb.}. At present little commer-
cial use is made of the Nilotic cattle, and their
meat anidl milk-producing potentialities are
imefficiently exploited by their owners, who
delay the slaughter of bessts beyond thes
gptimum age and weight. It may be worth
recording, Lowever, that the animals give a
hetter quality of beef than do the Baggara
cattle, provided they are slnghiered in goud
comdition, bul that even with extra care and
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
insects; mnevertheless, they certainly show
signs of irritation when attacked while granng
b the Stomaxis, which is prevalent throughout
the year, by mosquitoes; or by the tabinid
swrret fly, whose hites are exceptionally paii-
fiil and deaw Blood copiously. Thuring the rainy
season the Nilotes bum dung fires in their
cattle byres to keep insects away, and pick off
the ticks which get on to the beasts’ bodies
from the tall grass. The low 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.

In fact, the animal husbandry practised by
the Nilotes is simple and unscientific. The
better-looking bulls from good milking cows
are kept for stud, and others are castrated, but
breeding is permitted from all cows. Seme
natural control of herd numbers arises from the
fact that the weaker calves often fail to survive
the hardships of inadequate grazing in the late
summer, followed by cold winds and pneu-

1D. J. Lewis, ‘The Tabamdae of the Anglo-Egyptian Sudan’, Bulietin of Entomological Research, 44 (1953).
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THE SOUTHERN CLAY PLAINS

monia in December and January. For the rest
the inhabitants have been happy to maintain
their herds at the greatest size possible. This
they do not only because a large herd is loved
for its own sake, for its value in bridal trans-
actions, and for the products it yields, but also
because until recently herds in the region have
been liable to decimation by such diseases as
rinderpest, {rypanosomiasis, and bovine pleuro-
pneumenia. Today the veterinary services
have greatly reduced the losses due to these
canses, and there is a strong case for ascertain-
ing the safe carrying capacity of the tribal
grazing-grounds and for limiting herds if that
should prove necessary. Where land is com-
munal property, however, and cattle are
owned privately, no individual will willingly
reduce his own herd, nor is it easy to see how
an equitable and acceptable system of limita-
tion could be devised.

The Nilotes attach a quite exceptional im-
portance to their cattle, as may be illustrated
by quoting from the remarks of a social an-
thropologist who worked among the Nuer, and
there seems good reasen to believe that what
he says of the Nuer is to some extent true of the
Shilluk and Dinka also. ‘At heart’, 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 defend their
herds or to pillage those of their neighbours.
Most of their social activities concern cattle,
and cherchez la vache is the best advice that can
be given to those who desire to understand
Nuer behaviour.’t This intense interest in their
herds is of more than academic anthropological
interest becanse of the Jonglei proposals which
have been under discussion for a number of
years for modifying the régime of the Nile as
it lows through the Nile swamps. Any develop-
ments severely interfering with the Nilotic way
of life and with the people’s dependence on
their cattle would clearly have very serious
effects 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 among those that

1B, E. Evans-Pritchard, The Nucr, 1940, p. 15,
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have been studied by the Jonglei Investigation
Team, whose recommendations are discussed
below, and whose report has provided the
greater part of the material for the writing of
this chapter.?

The problem of ensuring that their cattle
have at all times sufficient grazing and water
is for the Nilotes a surprisingly difficult one,
when it is recalled that the region they inhabit
consists of natural grassland intersected by
numerous 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
liable to flooding, while during the winter half
of the vear virtually no natural growth takes
place in the greater part of the region. More-
over, apart from the Nile and Sobat, there is
only a handful of perennial streams in the
region, while the impermeable nature of the
clay makes the digging of wells of little use.

The solution lies in the custom of migrating
annually between the banks of the rivers and
the areas of high ground. On the latter lie the
permanent villages, surrounded by the land
that is required for cultivation during the rains
and for wet-season grazing. These are cccupied
fromm May to October or later, and when the
rest of the countryside is flooded (Plate XIX].
they constituteregions of refuge for both animals
and men. The grazing available upon them
is, however, limited, and when the flooding has
been exceptionally high the animails suffer
severely from undernourishment. As the floods
recede the animals move on to the intermedi-
ate land, where they find that certain of the
grasses provide some not particularly palatable
grazing, while where Hyparrhenia rufa occurs
it can be burnt off to produce a valuable green
re-growth, This kind of grazing is of value
only as long as water can be provided from
pools and Zhors, and then when these gradually
dry up, both men and stock must move to the
permanent rivers.

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 with the new

? Sudan Government, The Equotorial Nile Project, Report of Jonglel Investigation Team, Khactoum, 1954, and Naiural
Resources and Development Polentiol tn the Southern Provisices of the Sudan, Report of the Sonthern Development Investi-

gation Team, Khartoum, 1954.
R.5.—I6
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growth of grass conditions for animals are at
their most favourable. The arcas of wet and
dry-season grazing are quite separate for the
various sections of the main tribes, though
between Dinka and Nuer in particular there is
a tradition of raiding and continuous warfare.
During the last hundred years there has been
an appreciable displacement of the former, who
are reputed to be the more cunning, by the
latter, who are the more warlike, away from
the Nile and its swamps towards the east,
north, and south-west. The normal seasonal
migrations (Fig. g5) are short, about 150 km.
{100 miles) or less in the centre of the region,
and much less among the Shilluk and northern
Dinka along the White Nile. Movement is
towards and away from water, rather than
north and south with the sun, as generally
occurs farther north in Sudan,

The wvalue of their cattle to the Nilotes
differs little from tribe to tribe, except that the
Anuak carc little for them and eat them
readily. Milk is the principal product, the yield
per cow in lactation being rarely more than
three to four pints per day, and the cows being

milked twice per day. Since the calves are not
Torcibly weaned a lactation may last for two
years. Milk i1s occasionally drunk fresh, but is
more usually soured with bull’s urine to make a
curd which keeps well. Animals are not killed
regularly for beef, but there are enough fes-
tivals in the year that require the slaughter of
a bull to make meat a fairly significant item of
diet. Bloodletting from bulls is not unknown
among the Dinka and Nuer, but it is practised
in ycars of famine only. I'rom the animals
slanghtered every year it is estimated that
80-909%, of the hides are cured and sold, either
for export or for use within Sudan. In 1956 the
total weight of hides consigned from stations
south of Kosti was 827 tons.

2, Agriculture

Agriculture is much less important in the
southern clay plains than animal husbandry.
The 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 are ill-suited to crop production,
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with pests, diseases, droughts, and floods all
taking their foll of growing crops in the field.
In many areas, moreover, the scarcity of
suilable agricultural land makes it impossible
to hope to grow an appreciable surplus for sale,
and it frequently happens that fields which
should be fallowed are in fact cropped for want
of better land.

The principal areas of cultivation are the
ridges ol high land which are free from flooding,
but certain of the tribes also plant crops on the
higher part of the intermediate land, thus
providing a measure of insurance against
exceptionally dry conditions. Downstream
from Malakal and in the south-west therc is
also some cultivation of the flood-plain areas.
As the flood recedes these are cultivated like
seluka lands of 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. With the onset of the rains weeds
spring up and are hoed by hand, this being the
only physical disturbance of the soil, since
ploughing with animals is quite unknown. The
Shilluk have a practice of cutting wild grasscs,
laying them on the sandy-clay cultivations
near their homesteads and burning them, thus
reproducing the effects of harig cultivation.
Areas of true harig also occur on either side of
the White Nile below Malakal, where flooding
is much less than farther south.

Millet is the staple crop of the area, there
being numerous varieties with different grow-
ing periods and water requirements. These
varieties are offen planted together at a high
seed rate, it being hoped that the variety best
suited to the conditions of the year will make
good growth even if others die. Early sowing,
especially in the south of the region, begins in
April or May, with the harvest in September;
a second sowing is then often made of a slow-
maturing variety which ripens in December or
January. In the central part of the region the
supply of grain barely suffices for subsistence
even in good years, and when conditions have
been bad unports from central Sudan are
necessary, paid for by the sale of cattle. The
high humidities prevailing throughout the
year prevent the storage of grain surpluses for
more than one seasen. Grain surpluses are

normally produced in the western Dinka areas
of the Bahr el Ghazal province and probably
could be around Yirol if the farming there
were more efficient, the proportion of well-
drained land being greater along the border
between the clay plain and the Ironstone
Platean regions than it is elsewhere,

Despite the extreme attachment to their
cattle shown by the Nilotes, investigation has
shown that the greater part of their diet comes
from their agriculture and the grain crops they
grow. Grain stocks fall at the end of the dry
season and during the rains there is a hungry
period until the new crops are harvested (Fig,
g0).

Other food crops include maize, eaten early
before the main dhura crop ripens at a season
of distinet food shortage, ground-nuts and
sesame, which do best on the sandiest soils;
various beans, pumpkins, and marrows, and
some tobacco, are grown near the houses in the
summer, and the last of these is also occasion-
ally treated as a winter crop on the flood-plain
land, in which case it needs some hand water-
ing. American cotton was grown before the
recent war as a cash-crop, but the natives had
little interest in it and treated 1t carelessly.
However, the administration felt that this was
the best way to enable the area to make some
small contributicn to the costs of government,
and the local District Commissioners and
Inspectors of Agriculture expended a great
deal of effort persuading the people to grow it.
At the time the relative profitability of dhura
and cotton made this a policy of doubtful
wisdom, and the people never really took to
the latter. Since the war these efforts have been
dropped, and the region is beginning to be
reached by the spread of irrigated commercial
cotton-growing along the White Nile from
Kosti.

Various pests attack crops in the region. The
desert locust is unknown, but the niore vora-
clous migratery locust, (Locusta migratoria
wmrgratorioides) is 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-
pica) does not penetrate much south of Renk.
Concentrated cultivation and settlement is
rarely touched by . game animals, but where
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isolated patches are left unguarded occasional
damage is done by bushbuck and waterbuck.
Elephants, (especially the great Bor herd)
and buffaloes de more serious destruction, but
their range is restricted, and where they
menace important interests guards of the Game
Wardens' organization are employed to drive
them back into uninhabited areas. The most
widespread animal pest, especially in the
south-west, is the baboon, which will filch
millet heads and other agricultural produce.
Particularly severe losses are caused to the
dhwra crop by the parasitic witchweed, Striga
Spp., whose growth is encouraged by the neces~
sity of cultivating the same ground year after
year, and can reduce yields to almost nothing.!

Certain local differences of agricultural prac-
tice have already been mentioned. These
depend in part on differences 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. Harig grasses grow naturally, and the
availability of dry-season water supply is the
principal control of agricultural expansion.
Several successful kafirs have been excavated
by the Soil Conservation Department, which
have made possible a great expansion of the
cropped area. In the densely inhabited Aweil
District of 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 drinking water
at harvest-time presents few difficulties, 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.* Around Yirol and
farther south where the Bari-Mandari tribes
occupy the fringe of the clay zone, agriculture
can be much more diverse, for appropriate
crops are grown in different parts of the soil
catena, and there are wild products, such as
honey and Julz (the shea butter nut, produce of

OF THE SUDAN

Butyrospermum niloticum), 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
of about 250 sq. km, (100 sq. miles), lying at
an altitude of some 1,000 m. The mean annual
rainfall is thought to be about 1,300 mm,
(52 in.), with only three months of drought in
the year. From the basalt rock a red-brown
loam soil has been produced by mnormal
weathering, supperting 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 affinities with the Azande, are
good farmers, and grow a wide range of
annual and perennial crops. The former
include dhwura, 1aize, ground-nuts, beans,
sweet potatoes, and colocasia (taro), and also
many vegetables, including onicns, tomatoes,
spinach, carrots, lettuce, and bamia, whilst
among fruits oranges, mangoes, cashews,
bananas, and grape-fruit all do well. Coffee 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 are kept, but domestic fowls are
large and of good quality.?

3. Fishing

Conditions throughout 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 specialized 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 papyrus swamps at
regular intervals, and in favourable conditions,
as when a section of a kkor has been cut off
from the Nile and is drying up, many hits are

! K. Wilson Jones, ‘The Witchweeds of Africa’, World Crops, 5 (1953).
*J. M. Stubbs and C. G. T. Morison, ‘The Western Dinkas, their land and agriculture,” S.N. & R., 21 (1g38).
3 Report of the Southern Development Investigation Team, 1954.
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made. Traps are also widely used, these being
set at the mouths of watercourses or where
they narrow, to catch fish trying to make their
way to the Nile. A kind of basket trap is aiso
used in the hand for haphazard scooping. Nets
are a fairly recent innovation; gill nets are set
up at the mouths of the small streams, and
casting nets; which should probably be' dis
cottraged becauss they cuteh too niany young
iry before they have had time to develop, dte
being Introduced by the Shilluk. In deep
witters fishing is usually by hoole and line; bit
this is less important than the seasonal fishing
when the Nile falls and the brovs droy ot
Many kinds of fish are ciught, and most are
eaten, the best being the Nile perch (Lates
niloticus), which may weigh 300 lb. or more,
and there are other useful kinds such as
Citharinus latus, Tilapia spp., certain of the
Bagridae and the Clariidae and Protopterus
aethiopicus, the mud or king-fish, which in
times of famine can be taken from kher beds
where it spends the dry season.

The only regular markets for fresh fish are
at Malakal, the provindal headquarters, Juba
m the clay plain and at Wau on the fringes
of the Ironstone Plateau. These are supplied
by local tribesmmen and by some northern
fislwrmen, wha for the last Tew years have
been aperuting along the White Nife Bétwesn
Kosti and Lake No. There is also seme pro-
duction of 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 Nilotes take part in this com-
mercial fishing, yet of the various forms of
economic development open to the inhabitants
of the region, fishing undoubtedly offers the
best prospects, for by the proper control of
water-levels, the regular drainage of hitherto
isolated lakes, and the improvement of trans-
port and miarketing arrangements, it Is clear
that immensely greater quantities of fish could
e produced for sale. The most dilfieatt probi-
lemn would undoubtedly be to persuads the in-
habitants that any form of regular employment

was Lo be preferred to their existing w ay-of life,

Seasonal Movements and Types of Seitlement

The practice of seasonal migration between
the high land and the flood-plains has already

been referred to in connection with the rearing
af cattle. Tle permonent villages of the
Nilotes are bwill on the high pround, and ton-
sist of collections of hiomitstends: eacl COMpPTIS-
g & number of hots and & lafge cattle Byre,
Both huts and byres are round i plan, with
wooden poles used o support the walls, the
walls being made of daub and wattle, and the
roofs thatehed with grass. The huts provide
shelter from both sum and rain, but except
among the Shilluk, have no compound walls
arcund them. Privacy is litde estecmed by the
Nilotes, who pass their Ives out of doors as
much as they can. By night the cattle are
brought into the byres, the door is tightly shut,
and dung fires are lit to produce copious smoke
to keep off insects. Young hoys sleep in the
byres with the cattle on raised platforms, and
replenish the fires as they burn down.

The settlements by the rivers on the flood-
plain are known as cattle-camps. Young men
in charge of the cattle move to the flood-plains
as soon as the water recedes, and build simple
grass screens to give them some shelter from
the north wind at night. They are later joined
by the rest of their families when the harvest
has been reaped and water is no lonzer avail
ible mear thie permarent vall
between village and cattle-camp varies
ing to the topography, Between parts of the
bor ridge and the Nile a migration of 50 miles
is necessary, whercas the Shilluk ridge north
of Makikal lies 50 slose to the river that much
of the population is able to spend the whole
year in the permanent villages and daily con-
tact is possible between the two groups
(Fig. 03).

The extent of the high land in any one year
is dependent on both the volume of the Bahr
el Jebel flood and the severity of the local
rainfall. When one or both are appreciably
above the mean, there is a serious danger of
flooding extending to the cultivations and
villages. When in 1918 the flood was excep-
tionally high there were serious losses of cattle
throughout the region, since even when
animals are not actually drowned they may be
reduced to starvation from lack of grazing, and
widespread hardship was experienced. In
proposals for controlling the Nile waters,
therefore, it is clear that the prevention of

zeh: The distance
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flooding in the Upper Nile basin must be an
important consideration as long as the present
way of life persists. Nor should it be readily
assumed that it will be a simple task to convert
the inhabitants of the region to any other type
of existence; the Nuer in particular are reputed
to be so attached to their existing life and
territory, with all its hardships of climate,
insects, diseases, poverty, and insecurity that
they arc unwilling to believe that life anywhere
else in the world might be preferable.

Hitherto, there has been little to shift them
from this opinion. The only town in the region
is Malakal, with a population of g,7c0, which
is the provincial headquarters and occupies a
restricted site free from flooding on the east
bank of the Main Nile. The town’s situation is
well chosen for directing those government
services which make use of the rivers for
assured communications, and there is a dry-
season road which links Malakal with Renk
and so with the Gezira and central Sudan.
There are a few well-built public offices and
officials’ houses in the town, and some Levan-
tine merchants offer a tolerable range of im-
ported goods. Urban life, however, makes little
appeal to the Nilotes, especially since those
local inhabitants who have taken employ-
ment in Malakal have to abandon the pleasant
easy-going life, with their cattle ever near
at hand, to which their culture is closely
adjusted.

The diseases to which the Nilotes are liable
are many: malaria of the malignant tertian
type 15 hyper-endemic, causing a high infant
mortality but doing little harm to adults pro-
vided they survive the attacks of childhood;
yaws is endemic, guinea-worm infections are
fairly common in the south and hook worm is
fairly frequent among the Shilluk. Tropical
ulcers are very common, for the generally low
standard of nutrition makes minor scratches
and abrasions of the legs, which are almost
unavoidable, develop into persistent and debil-
itating sores. Eye infections, particularly granu-
lar blepharitis, arc very prevalent, probably
being aggravated by the intense irritation
caused by the smoke of dung fires to which the
people submit themselves at night in the rains
to escape the attacks of insects.

Communtcations and {rade

The inhabitants of the Upper Nile basin
have been little affected by world trade or
modern advances in technology, each family
and tribe being nearly self-sufficient, meeting
its own needs for food and shelter without out-
side assistance. Their cconomic isolation is te
a large extent the result of the difficulties of
communication in the region, for the only
route usable all the year is the Bahr el Jebel
and White Nile, and even this was liable, until
the Dbeginning of the present century, to
become blocked by masses of floating vegeta-
tion {sudd}, which totally obstructed naviga-
tion! (Plate V). The build-up of such obstruc-
tions is now prevented by regular supervision,
but navigation along the meandering course of
the river is still very slow, the journey from
Kosti to Juba, 1,100 km. (700 miles) as the
crow fies but 1,500 (more than goo miles) by
river, being scheduled to take twelve days.

Lorry transport in the region is of increasing
importance, and graded clay roads now con-
nect the principal administrative centres,
following as far as possible the ridges of high
land where the permanent villages stand.
Lorries can, however, be used only during the
dry season, wlen the population is down on the
flood-plains. However, in the absence of sub-
stantial surpluses of local produce there is little
motive for lorry owners to make many jour-
neys, except between Malakal and Kosti, where
the Paloich Dinka have appreciable quantities
of surplus harig-grown dhura to sell, and the
inhabitants never move far from the road.
During the rains movement has to be on foot,
and administrative officials’ reports tell of many
treks carried out involving prolonged marches
through water rising to waist level or even
higher. The Nilotes do not follow the Baggara
practice of using their cattle as beasts of burden.

Despite such difficulties, their instinct for
tracdle has brought numbers of northern
Sudanese merchants to settle in the region, at
the administrative centres, Nile steamer land-
ing-stages, and elsewhere. They buy local
produce of grain, hides, and cattle to ship away
to the north, and sell in exchange cloth, salt,
metal implements, and spear-heads, and in

M. ¥, Gage, ‘Sudd Cutling: Experiences of the Expedition (rom Uganda, 18g9-1900°, S.N, & R., 31 (1950),
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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 of what
they have retained in making beer, and find
before the next harvest comes due that they
must buy their grain back at much enhanced
prices to keep themselves alive. They are then
reduced to selling cattle, but the prices they
receive are not such as to encourage the
development of the trade. The keepers of the
small bush stores are in most instances mem-
bers of southern tribes, acting as the agents of
wealthier merchants in the district and pro-
vincial headquarters. While there is little
natural sympathy or community of interest
between the Arab merchants and the local
Nilotes, this trade has been one of the means of
spreading the Arabic language in the south, and
the practice among some of the northern mer-
chants of taking a local wife must also have
helped to forge bonds of mutual interest.!

The two acroplane landing-grounds that
serve the region, at Malakal and Juba, are now
of primarily local significance only, although
when the tange of commercial aircraft was
much less than it is today they were occasion-
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 governmental activity, since
the steamers run at a loss, and the air services,
even when apparently profitable, are mainly
engaged in carrying official passengers and so
in transferring public funds from one purse to
another. If it were not for the presence of the
rather more profitable area of Sudan lying to
the south, moreover, it is doubtiul whether
the needs of the clay country could justify a
regular transport service at all.?

When the waters rise in the Sobat-Baro and
Bahr el Ghazal river systems, steamer services
used to be run to Gambela and Wau. The
former, though lying at the foot of the Ethio-

pian plateau 120 km. (75 miles) beyond the
Sudan border, was from 1902 to 1957 occupied
by the Sudan Government as a customs and
police-post. The Gambela steamer service runs
when the water-level is high enough and when a
cargo, usually Coffea arabica, awaits transport.
When Wau cannot be reached, the steamer
service Tuns as faras Meshra’ er Rek, which is
linked by road and telegraph to the province
capital. The two ports deal with approximately
equal guantities of goods, southbound traffic
totalling about 6,500 tons and northbound
1,700 tons. This trade is essentially destined for
Wau and the Ironstone Plateau, since traffic to
stations along the route makes up less than 109,
of the whole.

The I'mpact of Government on the Nilotes

Until recently the independent spirit of the
Nilotes has shown itself not merely in their
reluctance to take part in trade, their disin-
clination to wear clothes, and their preference
for their traditional way of life, but also in a
marked indifference to the govermment’s repre-
sentatives, who until they could establish their
personalities would find that they had extremely
little influence in their districts. The people
would continue to acknowledge in their hearts
no authority save that of their own leaders,
whether the hereditary Reth of the Shilluk,
the Spear-chiefs of the Dinka Clans, or the
group of elders in the Nuer community.

Today, with the coming of independence,
one set of strangers has been replaced by
another in positions of authority, and elections
and the national census have made the Nilotes
conscious of their numbers and of 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, which is reluctant to allow a large
part of the country to be a permanent drain on
the resources of the rest, and is resclved to
remove any influences that would malke the
Nilotes think themselves foreign to the nor-
thern Sudanese.

1 For a [urther comment on this themne see K, J. Kroili, ‘Demographic Survey of Sudan’, in The Population of Sudan,
Report of the 6th Annual Conference of the Philosophical Society of Sudan, Khartoum, 1958,

tIn 1653 the General Manager of Sudan Railways estimated the total annual loss on the southern steamer services at
£E1s50,000, including interest, depreciation, ctc. For the air services the regular administrative practice of sending as
'ill-up’ passengers officials and others not otherwise entitled to Ay makes inlerpretation of the aceounts difficult, since

such passengers are pald for in full,
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Yet stronger far than any policy leading
towards integration that the government could
pursue are the prospects inherent in the pro-
posed Jonglei Cut. If in the interest of the
populations living farther downstream it is
resolved to carry out a project involving the
elimination of the present extensive water
losses in the Upper Nile basin (see Chapter
VIIIj, the current way of life and economy of
the Nilotes will be completely undermined.?
Such considerations have led to various studies
and investigations in the region in the past
decade, and to the publication of two important
reports. The former, published in 1954 by the
Sudan Government, was entitled "A Preliminary
Report by the Southern Development Investi-
gation Team of the Natural Resources and
Development DPotential in the Southern Pro-
vinces of the Sudan’ and dealt, as its fitle
shows, with all the three southern provinces.
The latter is known as the ‘Reportof the Jonglei
Investigation Team on The Equatorial Nile
Project and its effects in the Anglo-Egyptian
Sudan’, and it came out the same year.

The Southern Development Investigation Team

The circumstances leading to the setting up
of the “Southern Development Investigation
Team’ and the general conclusions that it
arrived at are discussed below in Chapter X'VI.
This has seemed appropriate because the
greater part of its recommendations is related
to the wetter parts of the Ironstone Plateau
rather than to the Southern Clays.

In the region now under discussion most of
the theoretical potentialities of development
are recognized to be very difficult to realize.
Agriculturally, the best prospect is sugar-cane
growing, which experiment has shown to be
possible near Mongalla.2 In terms of soil and
water conditions, rice could clearly be grown
over wide areas, but there are major problems
of human attitudes to be overcome before pro-
gress can be made in this lme. Similarly, of the
limitations on improved animal production
none is more significant than the reluctance of
the Nilotes to part with their beasts or to be
content to maintain small herds of the optimum

size in relation to the available grazing
resources, The development of fish-ponds and
commercial fisheries 1s now recognized to hold
out wvery great prospects in tropical areas,
providing that markets can be found. In the
Upper Nile hasin conditions are ideal for fish
production, and in the Ironstone Plateau there
is a definite shortage of animal protein, so it
may be that further investigation and invest-
ment would be warranted. Various possible
uses of papyrus were considered, and further
mvestigation into the conversion of papyrus
into power alcohol was recommended,

The Jonglei Imvestigation Team

The work of the Jonglei team was more pro-
longed and more intensive than that of the
Southern Development Investigation Team,
since it was concerned not with generalities but
with inquiring into the precise effects to be
expected from the construction of the Jonglei
Canal. The economy of the Nilotes is, as we
have seen, minutely related to the exizting
régime of the Bahr el Jebel and the other
rivers of the region. A particular feature is
that though the natural grasses of the region
are mostly valueless as fodder when dry, the
inhabitants are able to keep large herds of
cattle because they can find fresh grazing for
them in the dry season in areas liable to pro-
longed flooding. The essence of the Jonglei
Canal proposals is that they are intended to
eliminate this flooding and consequent loss of
Nile water. If no remedial steps were taken,
therefore, the effect of the Jonglei Canal would
be to destroy the livelihood of many of the Nil-
otes and completely alter their way of life,
which is intimately related to the keeping of
cattle.

The remedies for the loss of natural grazing
that the Jonglei report discusses consist more
of tentative proposals for likely lines of research
than of the findings of successful investigations.
They may conveniently be divided into two
main classes; namely, attempts to make better
use of existing vegetative growth, and efforts
to stimmlate new or improved growth by
Various means.

1H. E. Hurst, R. P. Black and Y. M. Simaika, The Fulure Conservation of the Nilz, being Vol. VII of The Nile Basin,
Caire, 1946.
M. S. Ferguson, Sugar Cane Tyials of the Flood-plains of the Bahr el Jebel in the Anglo-Egyptian Sudan, Ministry of
Agrieulture, Bullstin No, 6 (1951).
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Yet stronger far than any policy leading
towards integration that the government could
pursue are the prospects inherent in the pro-
posed Jonglei Cut. If in the interest of the
populations living farther downstream it is
resolved to carry out a project involving the
elimination of the present extensive water
losses in the Upper Nile basin (see Chapter
VIIT), the current way of life and economy of
the Nilotes will be completely undermined.
Such considerations have led to various studies
and investigations in the region in the past
decade, and to the publication of two important
reports, The former, published in 1954 by the
Sudan Government, was entitled ‘A Preliminary
Report by the Southern Development Investi-
gation Team of the Natural Resources and
Development Potential in the Southern Pro-
vinces of the Sudan’ and dealt, as its title
shows, with all the three southern provinces.
The latter is known as the ‘Reportof the Jonglei
Tnvestigation Team on The Equatorial Nile
Project and its effects in the Anglo—Egyptian
Sudan’, and 1t came cut the same ycar.

The Southern Development Investigation Team

The circumstances leading to the setting up
of the ‘Southern Development Investigation
Team’ and the general conclusions that it
arrived at are discussed below in Chapter X V1.
This has seemed appropriate because the
greater part of its recommendations is related
to the wetter parts of the Tronstone Plateau
rather than to the Southern Clays.

In the region now under discussion most of
the theoretical potentialities of development
are recognized to be very difficult to realize.
Agriculturally, the best prospect is sugar-cane
growing, which experiment has shown to be
possible near Mongalla.? In terms of soil and
water conditions, rice could clearly be grown
over wide areas, but there are major problems
of human attitudes to be overcome belore pro-
gress can be made in this line. Similarly, of the
limitations on improved animal production
none is more significant than the reluctance of
the Nilotes to part with their beasts or to be
content to maintain small herds of the optimum

size in relation fo the available grazing
resources, The development 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 for fish
production, and in the Tronstone Platean there
i5 a definite shortage of animal protein, so it
may be that further investigation and invest-
ment wounld be warranted. Various possible
uses of papyvrus were considered, and further
investigation into the conversion of papyrus
into power alcohol was recommended.

The Jonglet Investigation Team

The work of the Jonglei team was more pro-
longed and more intensive than that of the
Southern Development Investigation Team,
since it was concerned not with generalities but
with inquiring into the precise effects to be
expected from the construction of the Jonglei
Canal. The economy of the Nilotes 15, as we
have seen, minutely related to the ecxisting
régime of the Bahr el Jebel and the other
rivers of the region. A particular feature is
that though the natural grasses of the region
arc mostly valueless as fodder when dry, the
inhabitants are able to keep large herds of
cattle because they can find fresh grazing for
them in the dry season in areas liable to pro-
longed flooding. The essence of the Jonglei
Canal proposals is that they are intended to
eliminate this flooding and consecuent loss of
Nile water. If no remedial steps were taken,
therefore, the effect of the Jonglei Canal would
be to destroy the livelihood of many of the Nil-
otes and completely alter their way of life,
which is intimately related to the keeping of
cattle,

The remedies for the loss of natural grazing
that the Jonglei report discusses consist more
of tentative proposals for likely lines of research
than of the findings of snccessful imvestigations.
They may conveniently be divided into two
main classes; namely, attempts to make better
use of existing vegetative growth, and efforts
to stimulate new or improved growth by
various means.

111, E. Hurst, R P.Black and Y. M. Simaika, The Fulure Conservation of the Nile, bemmg Vol. VII of The Nile Basin,
Cairo, 1946.
5 M. S, Fergusen, Sugar Cane Trials of the Flood-pluins of the Bahr el Jelel in the Anglo-Egypiian Sudamn, Ministry of
Agriculture, Bulletin No. 6 {19571).
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For the former purpose the remedy normally
adopted in Sudan is the provision of additional
rural water supplies in areas where valuable
grazing has bitherto not been fully used 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 north-east are there natural
grasses which remain palatable during the dry
season. lsewhere, the grasses are almost value-
less in the dry weather, and so it matters little
whether they can be reached or not. There do
seem to be prospects, on the other hand, that
some of the grass which at present passes
quickly through its green and palatable stage
could be cut before it becomes woody, and be
preserved, either as silage or as hay. However,
the technical problems of designing suitable
silos and systems of hay-drying remain to be
solved and may prove excessively expensive,
Indeed, research in this field is always up against
the fact that the Nilotes are not at present
invalved in a money economy, and any money
spent on improving or remedying their living
conditions would have to be written off as
compensation for disturbance, rather than
being considered as an investment that might
one day produce worth-while dividends.

Alternatively, attempts might be made to
improve the natural grazing. One methad would
be to eliminate uscless species and replace them
with others which are more nutritive, or remain
palatable for a greater part of the vyear;
another might be by further interfering with
the normal water régime, either draining land
which normally becomes flooded by the rains,
so as to permit longer grazing, or bringing
extra water to parts of the land to encourage
additional growth. Among suggestions in the
former category are the elimination of dense
bush from areas of Acacia meliifera and A.
seyal in the plains of the north-east, and the
sowing of selected seeds by hand or aeroplane,
especially after burning off the existing grasses.
Both these ideas require {further investigation.

The proposal for draining land seems un-
likely to bear fruit, because the clay lands
rarely have a suitable slope, or lie near enough
to a watercourse, to make it possible to get the
water away. Irrigation, on the other hand,
seems the best prospect of all. The use of
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From an enquiry carried out by the Jonglei

Investigation Team, included in The Equatorial
Nile Project, Map E 12.

pumps to raise water would be the obvious
course, but what was said above about Erass
preservation and the need to avoid unproduc-
tive expenditure applies equally in this con-
text; in fact, the final solution will probably be
found in adopting a system of controlled
flooding, whereby small banks would be raised
across the plains, and particularly across the
narrow watercourses, to hold up the slow
movement of water. In this way a system of
irrigation essentially similar to the ferfis of
central Sudan would be employed. While
much of the grazing would not be affected,
there would be a number of sites in and beside
the drainage channels which would remain
flooded much longer than they do at present.
They would not merely give green grazing
later in the dry season, but might be changed
from their existing types of grass, like Panicum
porphyrrizes, Hyparrhenia rufa, or Andropogon
gayanus, which are of limited value only, to
others normally met with in areas of longer
flooding, such as Eehinochloa and Orvza spp.,
which can produce good regrowth after burning.

Such remedies are designed to enable the
Nilotes to continue to enjoy their existing way
of life with 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 of the Nilotes will be
induced to abandon their present way of life
and settle down to paid employment. Thus, as
a money economy penetrates the region there
will be a need for surpluses of grain and other
food-stuffs available for sale, and gradually
agriculturc will assume a greater importance.
With the Nile kept artifically low, natural
drainage will be improved, and the area of high
land will increase, permitting more crops to be
grown. Yet even better long-term prospects
clearly lie in the cultivation of rice, a plant
which prefers a heavy soil, plentiful water, and
a high humidity. The Ministry of Agriculture
is engaged in experiments at Malakal and
Aweil, which clearly show that rice grows well
in the prevailing conditions, and already the
Nilotes are learning ways to prepare and eat it.

Conclusion

If the ultimate prospects of development of a
territory could usefully be assessed in terms of

the physical conditions alene, it might appear
that the clays of southern Sudan were likely
one day to become a rice granary comparable
with the great deltas of South-east Asia., As
things are, however, 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 of cattle. Fortunately for the
local inhabitants, there are such extensive
areas elsewhere in Sudan where the cultivated
area could be enlarged that there is no imme-
diate question of land hunger driving the
inhabitants of other parts of the country into
the sputhern clays.

The potential disruption of their way of life
by the construction of the Jonglei Canal has
been so minutely studied that it seems certain
that ways can be found of protecting the
Nilotes from its full impact. Nevertheless, if
the canal is constructed one day, it is difficult
to believe that the existing way of life of the
‘Gentle Savage’ will persist unchanged for
many generations more.!

1 R. Wyndham, ke Gentle Savage, 1936.
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Chapter XV I

THE IRONSTONE PLATEAU AND SOUTHERN
HILL MASSES

LAass to the south and west of the sonthern
cliy plaink is the tegion of the Tronstone
Mateaud this Hes almost entively an the west
tkoof the Nile: in/{he provmee of Bahr el
zaland J quataria, On the east Lank there
5 w-much smaller ared of ironstone soils; and
the high Tmatong, Doneatona, nnd Iedinga
mountams (s 7).

The Distinctive Chavacter of Sudan's Southern
Borderlands

This region is quite distinct from the rest of
saddar, becayse the lenpth and difficulty of
tommumcations are 4 serions hindeanco to
mterconrse with other parts of the conntry,
Phe distinction goes decper, however, for afl
the o I'|1.I.f']:'l of climate, soils, vegetation, PO
latton;, agriculture; or animal husband v,
whereby regions liave been' distin guislind in
ather parts of the country, mark off the south-
west and extreme seuth from the rest of
suidan, and make them resemble similar areas
in Uennda and the Congo Basin, This is par
tleulariy troe of B -|r--r'1':1 and while it may

prove one day inothe fature IJ at the provine
an yield |r|"" uets | u[|1|~.-< mentary Lo those of
tnEmore-arid north, this is not yet the s

PHYSICAL CONDITIONS
1. Clisnate

Partly from its greater altitude, and. partly,
it would appear, because it lies nearer to the
soiiree of therain-Tearing south- weaterly winds,
the Tronstone Platean el & distingtly
veiter climate than fhe ssuthery clays, The
mean - annual ralnfall rimges from rooo m.
(0] innortlern Bahr &l Ghazal fo nesirly
L300 mm. (o 1) along the Nile-Congo water-
shad, while totals in the b mountaing are
presumabily | highere still; The rainy season is
fonger: than clsewhere, particularly in the

south, for Loka and Sowrces Yabo hmve only
tiree monthsdn ths'vear with less than A0 T,

2.n.) obrain, whils the reliahility of the pre-
n'ipiLatu‘a:! 18 atlso greatest In the extreme south,
A& would be expected, this high ;mc] Eampara-
bvely evenly distributed rainfall i=Enciater]
with a low Mean Tinge o T.\_-T]‘11JL:|'.LI'_=_LII: fronm
day tonight, and with Hittle variation according
o the season, Mean ‘annual Lemperatures.: ars
lower than those ot most cthier stations m the
country, but because the humidities are
usmally ligh the climate is generdlly disag
ably het. Chilly cenditions and even mist may
wcour during wet spells in the raing. bot the
cool narth wind: does not make its effect feit go
far to the sonth. n fact) the &h e, rlr1.' wirnter
season tonstitutes the hottest part of the year,

It the wetfest partof the region 'fu, tazm fa]]
regime is not normally fatal to perennits, such
ad citrus fraits that cannot withstan d a dry
serson without irrigation, but the precipitution
totals are ot high anoagh for the o plimum
growth of trees adapted to the -|uu..'1r.:!.~ o
Equatorial Rain Forest, emch as rbber o
cocoa. Oil-palms, which thrive in derived
savanpahin West Africa, find conditions ratlyer
arid. Added difficulties of econcrmic exploitalion
arise from the fact that the onset of the rains
it ey part of the year is often delavad
by & manth or more, so that trees oecasio nally
die and crop rotations are dismy pred if irriga
lom water cannot be ‘uu..]nm]

2. Relief and Drainage

The region here described a5 the Tropstons
Platean and Southern Mountains is dlivided
nto two parts by the Nile, an exotic river
deriving a small proportion only of its water
from the drainage of land within Sudan, The
river's course from Nimule to Juba COTresponds
fuite closely with the natural division between
the svuth-east, where the high monntain
mugssel tse steeply from Hmited red-lnam pe
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ments surrounded by clay plains, and the west
where laterized red loams are very widely spread
and the relief is much less marked. The
drainage of the eastern mountains is either by
torrents which flow to the Nile, such as the
Ateppi, or else by streams like the Kinyeti
which flow to the north and lose themselves in
the grassy clay plains (Fig. gg).

West of the Nile almost all drainage is into
the Upper Nile basin, but only a wvery few
streams in the extreme south actually make any
contribution to the Nile flow, for of the water
that flows into the Bahr el Ghazal swamps all
but anegligible quantity is lost by transpiration
and evaporation. The Ironstone Plateau may
conveniently be divided into three main sub-
regions: starting from the east these comprise
the southern hills area, the Nile-Congo water-
shed and central plateau, and the hill country
of the north-west, The southern hills area
includes a number of relatively small Znsel-
berge, among which are Jebels Loka and Lado,
and the fault scarp overlooking the Nile at
Nimule which is part of the African Rift Valley
systemn. Tn the central area there are a few
granitic outcrops at the surface, and even
some low rounded hills which rise a bare 100 .

above the neighbouring countryside, but for
the most part the area consists of a gently
undulating platean, dissected by a number of
consequent streams which flow down to the
north and east. In the north-west there is a
number of hills comparable with those of the
southern hill area, but this virtually uninhabited
part of Sudan is so far isolated from the rest of
the country that little information is available
about it.

3. Soils

The soils of the region have been discussed in
Chapter IV. To the west of the Nile differences
in the depth and texture of the soil may be
explained in terms of the three lateritic cafenas
described by Greene,! while to the east the more
arid conditions and the great differences in
relief have produced soils of the Alkaline Catena.

Within these catenary associations the actual
soil found depends on the site. In the Toic
catena differences of altitnde are less than
elsewhere, generally not more than 1o m. from
the eluvial to the illuvial complex, and inade-
quate drainage is a feature of the lower levels.
The Jevel plateau surface (the cluvial complex)
consists of a red loamy soil of moderate fer-

1 H. Greene, chapter on 'Soils of the Anglo-ligvptian Sudan’, in Agricudiure it the Sudan, 1948, P, 147,
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tility, having a very low humus content. It is
liable after prolonged cultivation to suffer from
sheet erosion and to be swept almost bare of
soil. The next soil in succession is the colluvial
complex, which is found on the slopes of the
valleys, and consists of a deep well-drained
loam. It is the most fertile element in this
catcna, and supports the most valuable tree
growth. Below this belt comes a poorly drained
strip, less fertile and rather 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 of higher rainfall the relatively
hilly country near the Uganda and Congo
borders east and west of the Nile has soils of
the Red Loam Catena, while farther west the
generally flatter Nile—Congo divide is assigned
to the Ironstone Catena. The former soils
are deeply weathered, leached, and acid in
reaction; their natural vegetation is high
forest, and their upper levels are darkened with
humus. Tn lower situations the soil is yellow,
heavier, and more plastic, and the humus level
may be darker and deeper. These soils are
favourable for cultivation, but their extent in
Sudan is slight. The Ironstone Catena soils are
not strikingly different, 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 the streams
have a slaty clay soil with 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 value for agriculture were it
not considered even more important to protect
the forests to maintain the flow in the Iocal
streams. In general, it may be said that the
soils of the Ironstone Region are of rather low
fertility, comparing very unfavourably with
those derived from the basalts of Ethiopia or of
parts of the East African plateau. Regular cul-

tivation requires the adoption of extensive
periods of bush fallowing, and if these are
omitted there is the ever-present danger that
the soil may be converted into a sterile iron-
stone scarcely capable of supporting any
vegetation at all. Examples of this are to be
found around certain of the early trading and
slaving stations, such as Deim Zubeir.

In the drier parts of the mountainous area
of the south-east we find the Alkaline 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 fair
fertility, and this passes downwards ‘into the
more strongly alkaline, grey, plastic, siliceous
and calcareous clay, free from stones, very
sticky in the wet season, deeply cracked when
dry, and of low salt-content’.3 Such soil is of
good fertility, but in eastern Equatoria diffi-
culties of water supply and commmunications at
present inhibit its use.

4. Vegelation

The vegetation of the Ironstone Plateau
Region is classified as High Rainfall Savannah
Woodland, for an association of trees and grass
is to be found almost everywhere in the region.
There are exceptional areas of swamp grass-
land bare of trees to be found in strips along
the flood-plains of the streams draining the
region. (rass without trees alse occurs where
the soils along the junction of the Ironstone
Platean and the Bahr el Ghazal swamps have
been cleared for cultivation.*

From the evidence of the distribution of
cerfain tall forest tree species (e.g. Khava
grandifoliola), it seems likely that high forest
formerly occupied a larger part of the region
than it does today. Its present distribution is
confined to three types of site, namely, the bowl
or depression forests, the gallery forests, and

PL. T Ariaien, AL L Hoyle, amd 7. F, Hopie Simpsan, ‘Tropical Soil-Vegetation Catenas and Mosaics’, in Journal of

Eculogy, 36 T1oad),

L L B Thieay, and 0. N, Jowitl, dericuliure, Foresis and Soils of the Jur Ironstone Country of the Bakr
#l Ghasal Prodinee, Sadan, Mintitry of Aprionbtars, Bulletin No. 9, Khartoum, 1953.
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the cloud or high mountain {orests. The depres-
sion forests ‘are the nearest approach in the
Sudan to the true climate rain-forest such as
exists on the Amazon ot the Congo’.! There are
four such forests, of which Lotti forest (7,000
feddans) is the largest. Without strict protec-
tion these forests would undoubtedly soon be
invaded by grasses and so by fire, and thus be
reduced in size and eventually converted to
broad-leafed woodland. The mountain high
forest is found at about 1,800 m. {6,c00 {t.) and
npwards in the Imateng, Dongatona, and
Didinga mountain masses. It includes a number
of species of commercial value, and is felled
selectively for Podocarpus and Olea spp. and a
number of other valuable trees. In the Didinga
mountains there is some competition for land
between high forest and cultivation, but else-
wherethe forest will extend its area if protection
from fire can be provided. The gallery forests
ate found in western Equatoria, extending as
fingers along the streams which drain the Nile~
Congo watershed. They are particularly liable
to attack from fire, and survive best when the
banks are rather steeply incised, for then it is
harder for flames to attack the young saplings.
The African mahogany, Khaya grandifoliola, is
an outstanding member of this association.
The broad-leafed woodland, as the High
Rainfall Savannah Woodland was known in
earlier vegetation maps of the country, varies
considerably in height and density from north
to south. In the north the woodland is fairly
open, and the trees average little more than
7—10 m. high, with numbers of Acacia species
to be found among them. In the Zande area, on
the other hand, the trees are rz-16 m. high,
their canopies often touch, and there is an
appreciable undergrowth. In the 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
the dry grass and brushwood, killing young
trees and scorching old ones, and so degrading
the natural vegetation by its conversion to
fire-resisting species. For a time the experiment
was made of completely protecting Loka

forest from fire, in the hope that grasses might
be eliminated and the risk of fire removed. In
February 1946, however, the forest caught fire
by accident after two years ol protection, and
the resulting damage was so great that it isnow
the practice to encourage early, relatively coel,
burning scon after the end of the rains, to
avoid the risk of a later hotter fire and doing
even worse damage? (Plate V11).

A feature of all the soil sub-regions described
in this chapter is that extensive homogeneous
stands of trees, in which a single vegetation
association persists unchanged for many miles,
are extremely rare. In fact, the detailed pattern
of vegetation occurring in any area is as com-
plicated as that of the soils. As Smith has shown
with the 4 cacias® very minor differences of soil
texture and drainage affect the species which
naturally establish themselves, and Morison
records that: "The vegetation which develops
on these three main types of site (ie. eluvial,
colluvial, and illuvial) being closely correlated
with the soils, likewise follows the form of a
catena, and the detail of the vegetation within
any one of the sites is, like the soil pattern,
complicated by micro-relief’*

SETTLEMENT AND WAYS OF LITE
Distribution of Population

The great diversity of the population in the
south-west of Sudan is largely to be explained
in historical terms, in that while the Dinka and
other Luo peoples seem to have occupied the
same area for as long as their folk-history
extends, many of the smaller tribes, and par-
ticularly the Azande, have traditions of having
migrated into tle region from the west. Geo-
graphical factors seem to have played their
part in accentuating tribal and political frag-
mentation, for communications are difficult in
the wooded country, where horses or cattle
cannot be kept, and large political units cannot
be readily held together. In fact, both the
Dinka and the Azande, the two largest tribes
of the area, with their territory stretching

L £ W. Andrews, chapter on ‘The Vegetation of the Sudan’, in Agriculiure in the Sudan, p. 50.

a N P. Vidal Hall, The Sylviculture and Regeneration of Forest Types of the Equatoria and Bahr el Ghazal Provinces,
Forestry Memoir No. 4, Ministry of Agriculture, Khartoum, 1052.

3 [, Suith, Distribution of Tree Species in the Sudan in Relation to Rawfall and Soil Texture, Ministry of Agriculture,
Bulletin No, 4, Khartoum, 1650. :

t Morison, etc., loc. cit, p. 5.
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Leyond the lunits of 1he Troustone Plateau in
Sudan, consist of congerics of tribes speaking
a common language rather than of single poli-
tical entities, while some of the other tribes are
very small indeed. All this poses political as well
as economiic problems, as will be discussed
below.

The division of the population into three
main groups appears very clearly from the
map of its distribution (I'ig. 31). To the
north there are the Dinka, Jur, and other
related tribes, occupying the lowest part of the
plateau where clearing of the natural vegetation
now keeps tsetse fly away. To the south there
are the Azande, Moru, and Bari, who inhabit
the wettest arcas towards the Sudan frontier.
To the south-east there are the Acholi, Latuka,
Toposa, and Turkana, who live on the slopes of
the high mountains, the pediments around
them, and parts of the plains below them.
Lastly, the extreme west (western Bahr el
Ghazal}, is almost empty of population.

The Dinka are cattle-owners, and their sem-
nomadic migrations between lhe swamps and
watercourses in winter and their cultivations at
the edge of the platean in summer are very
much like those of the Nilotes of the Southern
Clay DPlains. However, their life gencrally
ditters because the area available for eultivation
is very much larger, and because the collection
of wild forest products—honey, beeswax, shea
butter nuts—is open to them. The distribution
of other tribes in this area has been much
affected by administrative policy, since the
need for sleeping sickness control has meant
that the people have been encouraged to live
beside the roads and in other accessible areas,
while the extreme west and north are quite
empty.! The growing attractions and prospects
of commerce have probably also influenced this
distribution. Settlement beside the rivers is
discouraged by the prevalence of owuchocer-
ciasis (Jur River blindness) transmitted by
Stmulivm damnosum.?

In the Yei and Maridi districts also this ten-
dency for the population to settle along the
roads i3 most marked. It has meant in some
instances that the population lhas had to

abandon the most favourable soil areas and to
mhabit others of much lower fertilily. Now,
therefore, that the danger of human trypano-
somiasts appears to have receded, the regula-
tions requiring the people to live by the roads
have been relaxed.

Around Kajo Kaji a very high propoertion of
the natural woodland, harbouring tsetse fly
{(Glossina morsitans) has been destroyed, and
within this enclave the Kuku are able to keep
cattle with relatively little infection from
nagana. Even so, herds of wild buffalo and other
game in the swrrounding woodland continue
to be sources of infection, and drugs such as
antrycide {dimidium bromide) are needed to
keep the domestic animals healthy.

TFarther west, in Zandeland, the influence of
the government on the distribution of the
population has been even more significant.
The Zande were first persuaded to shift their
homes in the anti-sleeping sickness campaigns
which were carried out between 1610 and 1918,
and were brought to live beside the roads where
they could be reached by medical aid. This also
served to bring them away from the vinicity
of the streams, where Glossina -palpalis was
more abundant. Subsequently, as part of the
‘Zande Scheme’, to be described below, they
have been persuaded to settle in an almost
uniform density throughout their territory,
each man’s lands being laid out according to a
grid pattern. This is intended to make it pos-
sible to introduce and maintain stable crop
rofations, while at the same time making
access easy to each plot by road or bicycle
track, and facilitating the inspection and trans-
port of crops.

In the south-east settlement follows several
patterns. The Acholi to the south and east and
the Latuka to the north of the Imatong massil
cultivate the undulating red soils and occupy
sites conveniently near to permanent water
supplies, whilst the Latuka, who suffered
severely from slave-raiding in the last century ?
have also some settlements perched on hill-
tops for ease of defence. Around the isolated
hill masses farther to the north, such as Jebels
Liria or Lafon, settlements are generally on the

L Major . I, Maurice, ‘The History of Sleeping Sickness in the Sudan', S.N. & K., 13 (1g530).
:D. ). Lewis, “I'he Simuliidae of the Anglo-BEgyptian Sudan’, in Transactions of the Royal Intomological Society,
London, 99 (19.8).
3 Sir Samuel Baker, The Albert N'Yanza, Great Basin of the Nile, and Lxplorations of the Nile Sources, 1866.
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gently sloping pediments where water can be
obtained from shallow wells. Throughout the
three main mountain areas the distribution of
the population is related to the presence of
arcas of gently sloping land, the villages back-
Jng against the steep mountain flanks which
are a feature of the topography. There are a
few high basins and plateaux inhabited within
the mountains, the upper margin of settlement
being about 1,800 m., at the lower limit of
mountain forest. In the east the Toposa, occit-
pving the lowest portion of the Alkaline Catena,
live in exceptionally long villages strung out
beside the watercourses. During the dry season
many of them move to cattle camps (for they
are essentially a pastoral people), which are
widely scattered close to water sources,

ReGgroNar TyPES OF AGRICULTURE

Throughout the Ironstone Platcau the pre-
sence of tsetse flies (Figs. g3 and 100) makeés
animal husbandry virtually impossible, and in
consequence it is only in the south-east and
along the north-eastern fringe of the plateau
that pastoralism or mixed farming are at all
practicable. For the most part the tribes, what-
ever their origin or traditions, must rely on
cultivation, and to a much lesser extent on
hunting or fishing, to feed themselves. Even for
agriculture conditions are not exceptionally
favourable, since clearing the soil of its natural
vegetation is arduons work, yields are not very
high, and land soon loses fertility and has to be
allowed to revert to bush after it has been crop-
ped. Moreover, agricultural implements are
simple, and it is not possible to use animal
labour to reduce the drudgery of clearing, weed-
ing, or harvesting the crops.

1. The Plateaw Margin

Along the north-east margin of the Tronstone
Plateau conditions for agriculture do not differ
very much from those of the low rainfall
savannah [arther to thenorth, and are strikingly
uniform over a long distance occupied by a
great variety of tribes. Generally, only one crop
1s grown in the year, and sowing takes place
early in the rainy season. The main cereal crops
are millets; cassava, sweet potatoes, and yams
are grown in lesser quantities, while sesame is

L Eyre, Ramsay, and Jewitt, op. cit.

widely cultivated on the red loamy soils, and
ground-nuts are grown on sandy areas. The
Jur around Wau grow millets and oil-seeds,
their villages and cultivations being situated
along the middle phases of the Toic catena,
where there is a deep rich red soil. Such con-
ditions are quite widely distributed within the
arca becanse of the numerous streams which
dissect the edge of the plateau. The system of
shifting cultivation adopted is perhaps rather
wasteful of land, individual plots being cul-
tivated for about five years and rested for
fifteen to twenty, but there is at present no
land hunger. Many goats are kept, and the Jur
possess a number of cattle, which they give to
the Dinka to tend during the rains when tsetse
flies abound. They use no animal manure, how-
ever, saying it either encourages weeds or else
produces stalk and leaf at the expense of grain.
Some manuring is achieved by burning off old
grain stalks and refuse just before sowing. The
Jur grow a number of vegetables, and also a
little tobacco and hemp.?

The wild products of this belt include fish
from the swamps and watercourses, which are
caught as the water subsides, and shea butter
nuts and honey {rom the otherwise unused
parts of the plateau. Khaya sencgalensis, the
Sudan mahogany, which grows to be a fine
tree 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 Area

Along the south-west border of Sudan the
higher rainfall totals and longer wet season
make for a more elaborate system of agricul-
ture, with a larger number of crops grown, and
two successive crops often taken from a piece
of ground in the same year. Our knowledge of
the type of agriculture adopted by the Azande,
in particular, is richer than that for anywhere
else in southern Sudan, mainly because of the
interest engendered by the Zande scheme. By
far the fullest contribution to the knowledge of
Zande agriculture has been made by de
Schlippe,® whose Shifting Culiivation in Africa
is in fact an account of Zande agricultural prac-
tices, written as a result of a number of years'
work in the area at the Experimental Agricul-

2P, de Schlippe, Skifting Cultivation in A frica, 1955.

#

.,_
]




v solls, and
arcas. The
d oil-sceds,
ng situated
‘oic catena,
. Such con-
| within the
ams which
e system of
1ups rather
being cul-
rested for
present no
nd the Jur
hey give to
vhen tsetse
nure, how-
eds or else
se of grain.
1ing off old
owing. The
and also a

nclude fish
- which are
hea hutter
Ise unused
lensis, the
be a fine
number of
I complex)
rce.

Sudan the
vet season
of agricul-
rrown, and
Nl & plece
owledge of
e Azande,
anywhere
use of the
heme, By
owledge of
lc by de
i Africa
tural prac-
r of years’
L Agricul-

955,

1y

Prare XXXNTX ZANDIE HOUSES AND GRAIN STORIS

XL YOUNG COTTON PLANTS TN T ZANDERE ARIEA




Irare XLT, ‘DREAMING TRULE'

Punch’s comment (December 10th, 1893) on Sir
Herbert Kiteheuer's proposal 1o build a college
in Khartoum as & memorial to General Gordon

Prarg X1.1I. THE UNIVERSITY COLLEGLE OF KHARTOUM-—1953

The original buildings ot the Gordon Memorial College are in the background, beside the Blue Nile,
The College became an independent nniversity i July 1956,
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F16. 98. Gbarig lines in the Zande area. The individual holdings (see Fig. 4z). lie along the gharia lines,
stretching back about 1,000 m. to meet in the bush. From Sudan Surveys 1:250,000, Sheet 77—0, 1954.

tural Station at Yambio, supplemented by a
day-to-day investigation of farming activities,
using questionnaires and native informers. The
esgence o de Sehilippe’s findings is that Pri-
longed residenvi in theis region hae made of
the Azande excellent practical ecologists, and
thot in thear ¢hoiee of where Lo crltivate, of
what crops to grow, and when to sow their
seeds they are following a system minutely
adapted to their environments, The agricul-
turist, therefore, who comes from another cul-
ture and another society would be well advised
ta master the locul system, and to understand
how minutely it has been adapted to local con-
diticns, before he sats about recommending
changes or the introduction of new CrOpS.
‘When one enters a Zande homestead for the
first time, the impression is that of complete

chaos: The courtyardisshapeless. . . . The huts
in it are scattered, Crops, food, and househald
belongings mav lie about the cour lvard . . .dno
what seems to be a4 'most disordesly fashion,
Worst of all no fields can be seen, The thickets
of plants surrounding the homestead seem as
patchy and purposeless as any wild vegetation.
It is impossible to distinguish a crop from a
weed. It seems almost incredible that a human
intelligence should be responsible for this
tangle’! (Plate XXXTIX).

In fact, de Schiippe holds that Zande agri-
culture should be looked at in the lght of two
comcepis; the field type and the pseudo-rota-
tion. The field type consists of the following
gssociations of crops which from time to time
are grown together: the main eleusine associa-
tion, wherein maize and eleusine are sown side

* P. de Schlippe, ibid., p. 101.
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Ly side; the ground-nut asscciation, wherein
sround-nuts, maize, and cassava occupy the
same field, perhaps followed in the same year
by eleusine, maize, or other crops; the eleusine
through grass association, with perhaps sesame
following; and finally the beans through grass
type. Variations in the weather, the actual
success of the crops as they grow, the appear-
ance of the land and the question of how much
time or energy the peasant can spare all affect
the order in which these types are sown on any
one ficld. For these reasons it is mot possible
to speak of any fixed rotation of crops, but
rather of a pseudo-rotation, which is none the
less securcly rooted in the soil Decause it
varies from year to year.

Other crops which the Zande grow in lesser
quantities near to their homesteads are very
varied: they include pumpkins, maize, sweet
potatoes, cassava, oil-seed gourds, okra, chil-
lies, upland rice, tobacco, and hemp, and a
number of fruits including mangoes, pine-
apples, bananas, paw-paws and tomatoes. In
view of the large number of crops cultivated,
it is not surprising to learn that the Azande
enjoy a dict balanced in most respects. They
are even able to obtain enough protein, though
they keep no stock, obtaining it partly from
vegetable sources, partly from hunting wild
animals, and partly from collecting termites.
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
danger comes from an excessive reliance on
cassava, which is casy to grow but of poor
nutritive status.

All the crops listed above are grown for
domestic constmption, with the exception of
Indian hemp (Cannabis sativa), a forbidden
plant in which there is still a small contraband
trade between Equatoria and central Sudan.
The one important cash-crop that has been
introduced to the area is cotton, which has
been grown with government support since
1926. The story of its introduction and expan-
sion well illustrates some of the difficulties
facing the administration of a remote and back-
ward area® (Plate XL).

OF THE SUDAN

Maridi, the original centre of cotton grow-
ing in this part of Sudan, lies near the border
between the territory of the Zande and Moru
tribes, and was, in fact, the headquarters of
an administrative district in Mongalla pro-
vince (now Equatoria) until zg3r. Cotton of a
very inferior kind had been introduced into
southern Sudan by Arab traders in the nine-
teenth century, and so it was known that con-
ditions were fairly favourable to the crop. In
1926 the British authorities, feeling that some-
thing must be done to bring revenue to the
province and wanting to introduce the idea of
production for money, distributed seed through
the village chiels, and gave orders for land to
be clearcd and cotton to be sown. The cotton
was shipped in bulk to the north for ginning,
and lump sums were given to the chiefs to
distribute between their followers.

When 1t had been established in this way that
the Maridi arca was favourable for cotton
(Amadi was also tried and found unsuitable),
a ginnery was crected in 1628, and the people
were required by the administration to grow
within their own holdings about half a feddan
per houseliolder. In fact, the degree of compul-
sion employed can never have been very great,
for the area required by the regulations was
never attained, and after 1936 compulsion was
{formally abandoned. This led to a marked fall
in production, for prices were very low, and
during the war years cotton growing almost
came to an end.

Tapre XII

Production of Seed Cotton wn the Maridi Area
in Small Kanlars (100 rolls)

19350 . . . . 32,800
1G37-8 . . . . I0,200
IGg40-I . ] . . 6,000
1042-3 . . . . 2,500

Subsequently, Moru production has risen
slightly, but there has been a great advance
in Zandeland, in association with the Zande
scheme.

3. The Zande Scheme

The Zande scheme owes its origin to an un-
published memorandum which was ecirculated

1 G, M. Culwick, A Dietary Survey awmong the Zande of the South Western Sudan, Sudan Government, 1950.
2 J. R. Catlord, ‘Cotton as a Cash Crop in the Maridi Area’, S.N. & R., 34 {1053).
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in Sudan in 1943 by Dr. J. D. Tothill, formerly
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 scuthern pro-
vinces, and it was obvious that in so vast a
region there would have to be an initial concen-
tration upon a relatively restricted area. To
quote Major J. G. W. Wyld, the District Com-
missioner in Zandeland who played a large
part in persuading the Azande to accept
resettlement, and later in carrying 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 resources.
Self-sufficiency was to be developed to the
utmost, and overhead expenses on exports, to
provide funds for essential imports, were to
be reduced as far as possible, In Dr. Tothill’s
view the solution lay m exporting processed
or manufactured articles, rather than raw
material. Imports should be reduced to such
articles as could not conceivably be manufac-
tured locally, or local substitutes provided.
Zandeland was selected for the experiment
because it was an area where the food 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 for such an
experiment if the people did not at least feed
themselves properly’.

The commodities which it was initially
hoped to produce locally were cotton cloth,
soap, sugar, and coffee. Of these the most im-
portant were cotton cloth and soap, while
coffee has since dropped out. All these com-
modities except coffee require the setting up
of factories and machinery, the appeintment
of skilled officials, and in fact the expenditure
of a considerable sum of capital. Clearly no
commercial firm could be interested in so
speculative a venture, and the initial capital
had to come from the government, which in
10946 set aside the sum of £E1,000,000 towards
the scheme from the sum received as a gift

from the British Government after 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-
viding bush shops throughout the province
to supplement the meagre stocks offered 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
from non-commercial sources, there would be
little purpose in beginning the social experi-
ment unless it could eventually pay its way,
This meant in particular that if cotton spinning,
cotton-weaving, and soap-making machinery
were to be installed, it was essential that they
should receive a regular and sufficient supply
of their raw material to keep them running.
For this the interest and sympathy of the
people’s chiefs would hardly be enough, cven
though there was no point in undertaking the
scheme at all until it had won the support of
the local inhabitants. When the scheme was
inaugurated the Azande had begun to move
back into the bush from the roadside settle-
ments to which they had been brought as an
anti-trypanosomiasis measure, The task of
effectively supervising their cultivation of
cotton or other industrial crops, distributed in
a quite irregular manner in woodland where
the grass grows 2-3 m. tall, would have been
hopelessly difficult.

The momentous decision was therefore taken
that the Azande would have to be resettled
vet again, according to an orderly layout of
roads, paths, and field boundaries. Thus cach
farmer could have a regular-shaped plot of
25-40 acres, wherein the crops he grew could
also follow a regular pattern, and could succeed
one another in a fixed rotation. The area given
to each man should allow for sufficient periods
of bush fallowing. With remarkable political
skill, Major Wyld and others were able to per-
suade the Azande to co-operate in the resettle-
ment, which began in 1946 and lasted five years,
and by 1951 about 1,000 villages, having ap-
proximately 50,000 families or almost 200,000
mhabitants, had been resettled. The new settle-

1J. G W. Wyld, “The Zande Scheme’, S.N, & ., 30 {1949).
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ments consisted of individual holdings fronting
on tracks, known as gbaria lines, and running
back about 1,000 metres into the bush (Figs. 42
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
being made possible by the exceptionally high
cotton prices that prevailed in 1950-2; sub-
sequently, cloth, cotton-secd oil, and soap have
been produced at the industrial site at Nzara
in increasing quantities, and coarse jaggery
sugar has also been produced. Some recent
figures of production are as follows:

TaeLE XIII

Egquatoria Projects Board—Industrial Section
Statistics of Produciion, 1056—7

Volume
Cotton, Plain-yards . . 1,635,868
Cotton-seed Cake—tons . 510
Cotton-seed Oil—tons . . 122
Soap—tons 118 (19534,

since discontinued)

216 {19545,
since discontinued)

Sugar—tons

The success of these manufactures, simple as
they are at present, has shown that there is no
inherent reason why the Azande should not be
{rained as industrial workers. As yet they are
sheltered by tariffs and transport charges from
competition with the products of India or the
Far East, at least within their own area. It is
very doubtful, however, whether any of their
products can bear the cost of transport to the
markets of central Sudan and still compete
with foreign goods. It they cannot, it is hard
to see how the mills can continue to be operated
except as a subsidized service, saving some
foreign exchange but constituting in times of
peace a source of weakness rather than strength
to the country as a whole.

Despite these misgivings there is no doubt
that there is something rather spectacular
about passing through miles of dense woodland
and suddenly coming on the extremely modern

OF THE SUDAN

and well-laid-out industrial site at Nzara. Yet
it may well prove that the most significant
governmental work that has been dome in
Zandeland has been at the Yambio Agricultural
Experimental Centre. Here two principal lines
of research have been pursued. The former is
the investigation of potential cash-crops, and
the breeding of better varieties of existing ones;
among those which have been tried are coffee,
oil palms, tung-oil, and other oilseeds. 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-fallowing to a more permanent
and productive type of land rotation. The suc-
cess of such work will clearly depend, not
merely on the wisdom and industry of the
officers involved, but also on whether mutual
confidence can be maintained between the
Azande and the political authorities.!

4. Yer District

To the east of the Zande district lies that of
the Moru. The cotton growing that was initiated
along the boundary between the two districts
has already been discussed. The subsistence
crops of the Moru are generally the same as
those of the Azande, but there is a difference in
the traditional manner of siting cultivations.
The kativi system, as it is called, is a practice
whereby each clan of closely related families
co-operates in clearing a circular piece of land
whose radius may vary from 200 to 400 m. or
more. From the central point, a convenient
tree or termite mound, segments are then
marked out as the portions of the women of the
tribe, who do most of the cultivating. A hedge
is planted as the outer ring to the whole
katiri, and within each segment typical crop
associations are grown: dhura and eleusine the
first year, dhura and sesame, with some heans
later, in the second; and then sometimes a
third cropping, the same as that of the second
year. The land is then allowed to fallow. The
system has its disadvantages, in that the
exposure of a large open area to rain and sun
probably encourages soil erosion and deterio-
riation, while the insistence on the circular

*In S.N. & K., 36 (1955), de Schlippe has put forward an elaborate proposal for Hedge Strip Farming in Zandelarnd, to

provide a framework for successive plantings and reduce fire risks by dividing farmers’ holdings by hedges and marking
them with uscful trees. The scheme is derived from the Corridor System described in F.4.0. Studies No. 4, 1945.




Nzara. Yet
t significant
en done in
Agricultural
incipal lines
he former is
1-crops, and
xisting ones;
d are coffee,
-seeds. The
. been into
ture, in the
dapting the
e permanent
on. The suc-
lepend, not
stry of the
ther mutual
etween the
5.t

- lies that of
vas initiated
wo districts
subsistence
he same as
difference in
ultivations.
s a practice
ted families
iece of land
0 400 M. Or
convenient
s are then
omen of the
ng. A hedge

the whole
ypical crop
eleusine the
some beans
ometimes a
- the second
fallow. The
1 that the
yin and sun
nd deterio-
he circular

Zandeland, to
s and marking
4, T945.

THE IRONSTONE PLATEAU AND SOUTHERN HILL MASSES 259

patlern leaves considerable wasted areas in
between the katiri circles, a point of some
importance since fallow periods are often
rather short.!

Ihe Yei area is very similar to Zandeland
except that the dry scqson 38 slightly fonger,
the vegetation is rather less lnxduriant, and the
Brass fires are exceptionally: seveare. Thie seti]e
ment of the population along the toads by
administrative decree has been very stringent,
and there has been no subsequent resettlement
by iuthority. Many signs of overcultivation
have been noted, perhaps made mare severe by
the fact that the inhabitants nsually cultivate
in the latter part of the ramy season only,
becauss the soil is Huble to water-logeing at the
height of the rains; Chillies are this anly regular
cash-crop, and heney, shea bufter nuts, and
breswnx are collected in the doer counlzy fo
the north. The southern part of the distriet
rontains the Kagelr Agrienltaral Station, whore
native agricultural officers used to be trained,
and many fruit frees, especially citrus, have
been propagated for distribution thronghont
the area. The station 18 now run by the
Foreslry Depertment.

In the extreme southern part of this district
lies the Aloma platean, which rises to I, 200 1.
ibove sea-level, Here are situated (e oy twh
commercial plantations m southerm Sudan,
astablished by a Greek merchant, Mr. George
Hapgar, These are of 300 feddans on ths
platesn and 250 at its foot; and grow rolusia-
type colfee with considerable sucoess, irdeation
being used in the dry season. There is also-a
small cigarette and tobacco factory under the
same management at Iwatoka. Tobacco is
grown on the plantations, and seed is also dis-
tributed to farmers in the Yei and Kajo Kaji
areas, from whom leaf is bought at 1o milliemes
per voil (= 1 1b. approx.) green. These planta-
tions have led various people to deduce that
there are great prospects for the production of
plantation crops in southern Sudan. For poli-
tical reasons, however, it would scarcely seem
possible today to lease any large areas to
private firms, while the high costs usually
involved in government participation in any

enterprise would be a serious drawback to
schemes with far more favourable prospects.
In the south-east of Yei district lie the areas
occupied by the Kuku around Kajo Kaji,
which is of interest as the one part of the green
belt® of the Ironstone Platean where cattle are
kept successfully. It is an area of about 100
8q. km. which has been almost entirely cleared
of trees. In consequence, the numbers of tsetse
flies liave been very much reduced, and in
addition to cultivating the land the people are
able 10 keep cattle, sheep, and goats, In the
past they have been hit by rimdarpest and try
nanosomiasis, which official action has not
been wholly successful in suppressing, despite
the use of antrycide and other modern drugs.
It cannot be said that a successful type of
mixed farming has been evolved, for beasts are
not used for ploughing, and animal manure
does not enter into the system of maintaining
soll fertility. Re-infection of cattle with try-
panosomiasis from the reservoir of the disease
in wild game, particularly buffaloes, frequently
occurs. The absence of trees in the area, while
good for human and animal health, makes for
difficulties in the supply of firewood, and some
steps have recently been taken to establish
plantations of Acacia and teak. Mangoes have
been widely planted or else have seeded them-
selves along the roads, which are also marked
by fine lines of eucalyptus. Some cotton is
grown and taken to Uganda for ginning, but the
most important cash crop is tobacco, sold
uncured to the Haggar tobacco factory.

5. The Mountain Masses

East of the Nile the soils and agricultural
practices of the Acholi who live around the
south-west flanks of the Tmatong mountains
are very similar to those of the Yei district.
The Acholi are keen cultivators, and surpluses
are regularly produced of sesame and dhura.
Before the Second World War, cotton was
grown and ginmed at Torit, but since the
ginnery has been closed the cotton is now being
taken across the border for sale in Uganda.
Wild coffee grows in the natural forests of this
area, and some of the local inhabitants have

! J. R. Catford, ‘Katiri Cultivation in the Moru Distriet’, S.N. & R., 32 (1951).
® The ‘Green Belt' js a local ecological term given to the w
ted belts, See de Schlippe, op. cit,, PD- 4 and 256.

cttest part of Equatoria. To the north of it lie the blue and
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F1c 9g. Southern Hill Masses. The streams

draining northwards from these moantains

male no contribution to the Bahr ¢l Jebel, but

arcimportant for the grazing they support when

they peter out in the plain. From The Equatorial
Nile Project, Map A 20,

made attempts, hitherto unsuccessful, to estab-
lish coffec plantations.

Farther east the broad simplicity of the
physical geography disappears (Fig. gg). The
hills and mountains of the south-east are more
extensive and more numerous than those to
the west of the Nile, and they introduce a com-
plicated pattern of soils and vegetation, while
the prospects of agriculture and the distribu-
tion of the population reflect tlns diversity. In
the Latuka-Lango-Jebel Lafon area the culti-
vated land consists principally of aprons of
rick, dark brown to black soils of the alkaline
catena, which receive much ground moisture
from the run-off of the hills, Cropping patterns
are mucl simpler than in the moist Zande area,
and large quantities of dhura are grown, whilst
cotton can be cultivated successfully in many
parts. The adjacent clay plains afford dry-
season grazing for cattle and other animals,
which in the wet season are brought up on to
the aprons to graze; here they compete with
the cultivations for the limited land available.
Particularly in the Dongatona mountains the
anti-erosion measures arc often rudimentary
and quite inadequate. To quote from Jackson:
‘According to native traditions, the Dongatona
only moved up into the hills relatively recently,

perhaps little more than a century ago. If this
is true, it would help to explain the obvious
unsuitability of their system of agriculture to
the steep and rocky places which they inhabit;
it would also explain the fact that there is any
cultivable land left at all, for if erosion had
been continuing at its present rate for a long
period the whole of the Dongatona hills would
now be barren roclk.’®

In a brief survey of agriculture in the Donga-
tonas, carried out in 1954 (by a party from the
School of Agriculture of the University College
of Khartoum), it was found that the main
fields were occupied by a lubia-dhura-dukhn-
sesame association, and that cucurbits and
tobacco were also cultivated, the latter around
the cattle enclosures where there were guan-
tities of animal droppings. Manure was never
used on the main cultivations. A feature, by no
means unusual, of this survey was that attempts
to count the cattle, sheep, and goats were
wholly frustrated by the suspicious nature of
their owners.

6. The Extreme South-east

In the extreme south-cast of Sudan the
territory of the Toposa and Turkana tribes
contains elements that might warrant group-
ing either with the southcrn clay plains or
with the mountain masses of the southern
frontier. In fact, it resembles neither very
closely,and a recent investigation of the grazing
conditions and movements of nomads has
revealed that its mearest affinity is with the
extreme northern province of Kenya. The
centre and north-west of the administrative
district of castern Equatoria consist of a plain
of dark cracking clay; in the south-east there
are the Didinga and Boya Hills, which are
very much like the Dongatona mountains,
though somewhat drier; in the north-east the
area of basaltic rocks is marked by numerous
plateaux and deep gorges; while in the south-
cast there are low hills separated by undulat-
ing stretches of well-drained clay loam which
continue through the Ilemi triangle? into
northern Kenya.

Agriculture among the Toposa is rudimen-

1 J. K. Jackson, ‘The Dongotona Hills, Sudan’, in The Emfire Iorest Review, 29 (1950), pp. 139—42. Reprinied as Memoir
of Forestry Division No. 1, Ministry of Agriculture, Khartoum, 1950-

* The Tlemi triangle is a part of Sudan which is for convenience adiministered from Kenya, since the Turltana who
Inhabit it cross regularly into the Nerthern Province ol Kenya. Access is rather easicer from the south,
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tary, and is a recent addition to their way of
life, for when they entered Sudan in about
1870 they were a wholly pastoral people. They
took to growing millet about twenty-five
years ago at the suggestion of the local District
Commissioner. Cultivation is almost entirely
in the hands of the women, though the men
occasionally give some help in opening up new
ground. The main crop of millet is sown broad-
cast in about June on the sandy soils beside
the rivers Singaita and Lokalyan (also known
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. The quantity of grain grown is not
very large, and tribes which for any reason
wish to buy some will obtain it from merchants
in Kapoeta in exchange for bulls, which they
arce otherwise reluctant to sell.

Awimal Husbandry

Within much of the Ironstone Plateau
tsetse flies make regular animal husbandry
impossible, except in the Kajo Kaji area,
where the population is relatively dense and
almost all the natural bush has been cleared
for cultivation. The herd of cattle which is
kept to supply milk for government officials
at Yambio requires constant re-inoculation
against trypanosomiasis, and even so owes its
continuous existence to government subsidy
and to the presence of a number of consumers
with a purchasing power quite exceptional for

the region. In the north-west some of the
Baggara Arabs drive their animals on to the
plateau margins to graze in the dry season,
but they have to retreat as socn as the rains
begin and the fly returns. The Jur own cattle,
which they entrust to the Dinka to care for
during the rainy season. The Mandari, whose
territory round Tali Post lies on the fringe of
the plateau where there are no flies, can keep
cattle in the rains, but in the dry weather theyv
have to lead them down to the foick of the
Aliab Dinka.

In the south-east, where tsetse flies are less
prevalent, several of the tribes have strong
pastoral traditions, and so the inhabitants of
the Lafon and Liria hills can keep cattle, which
are of the Didinga-Latuka type, like those of
the Mandari. They make fairly short seasonal
movements to and from the surrounding plains.
The Acholi, Lokoero, 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
streams, the tribesmen can keep their stock in
good condition. In general, 1t is limitations on
drinking water rather than on grazing that
appear to be effective in keeping down the
numbers of stock (Fig. roo).

The Toposa are still essentially pastoralists.
They have large herds of cattle, estimated at
180,000 or more beasts for a hurman population
of 126,000. Yet the number kept is by no means
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the maximum that their territory could sup-
port, for the shortage of dry season water sup-
plies restricts their numbers. Until quite
recently rinderpest also was a limiting factor.
At present animals and men all move to the
banks of two rivers, the Singaita and the
Lokalyan, during the rains. There they find
well-drained sandy soils, which unfortunately
show signs of overcultivation and accelerated
erosion from the competition between men and
cattle during the wet weather. In the dry
weather most of the Toposa move away [rom
their villages, leaving behind only a few of
their number to prepare new cultivations and
guard the grain stores. Some cattle or sheep
and goats in miik are left behind to support
them, since the Toposa prefer a diet of mill,
meat, and blood to any other. In their migra-
tions the Toposa seek out the depressions and
ill-drained areas in the plains, as far as the
borders of Upper Nile Province, Ethiopia, and
Kenya, and then move slowly homewards as
their water-points dry up. The quality of the
water with which both men and animals have
to be content is exceptionally poor, This is the
mote unfortunate since much of the district
is occupied by ‘sweet” perennial grasses such
as Chrysoporon aucheri and Bothviechion tns-
culpta which stay green until the end of the
year or even later, and are palatable when dry.
The reason for the good quality of the grazing
appears to be that the rains, while uncertain,
continue with searcely a break throughout the
year, so that quite often there is no marked dry
SEASOIL.

In the 1951-6 Development Programme it
was proposed to remedy the scarcity of water-
ing-points in the district by the excavation of
a number of fafirs, for which the clay soils of
the north-west are well suited. Subsequent
investigations and reflection have shown that
at present there is wvirtually no off-take of
animals from the district at all, a mere 300-
500 head per year. Apart from tobacco, which
they obtain by bartering sheep, the Toposa
appear to have no needs at all which would
malke them wish to sell their cattle, and the
chief effect of improving their water supplies

would be to increase the size of their herds,
If in the future it is going to prove necessary
to persuade the Toposa to accept the limitation
of their herds, whether by voluntary restric-
tion or by decree, it might be a mistake to give
away in advance the government’s most valu-
able bargaining counter—its ability to put in
extra water supplics. It has also become ap-
parent that in many parts of the district the
soil is unsuitable for hafir-digging. Investiga-
tions are going on into cheaper means of pro-
viding extra water, which would be very bene-
ficial in the dry season.l.?

Communications

Throughout the south-west and extreme
south of Sudan the primitive state of commerce
is apparent. With the exception of the private
plantations in the Aloma platean and the
government's forestry work in Loka, the Ima-
tongs, and elsewhere, there is hardly any pro-
duction directed principally to consumption in
other parts of the country. In consequence,
there has been little local demand for a greatly
improved system of communications, and in
view of the low overall densities of population
both east and west of the Nile, it is hard to see
how much greater expenditure on roads or
waterways could be sustained. At present there
are two trunk roads west of the Nile, and they
traverse the main populated belts, ie. the
humid strip near the south-west border from
Yei to Yambio and the margin of the Ironstone
Plateau from Juba to Aweil.

These two lines naturally converge near the
province headguarters of Juba, which les
approximately at the head of navigation of the
Bahr el Jebel. In the last hundred years there
have been several shifts of the site of the local
administrative headquarters, for both political
and military reasons as well as those connected
with the physical conditions, and Mongalla,
Lado, Gondokoro, Rejaf, and Dufile have all
been used as capitals at different times {Fig. 1o1).
The present site at Juba became the head-
quarters in 1930, having been chosen mainly on
account of the spur of high ground which runs
down to the river on the west bank and pro-

1 A secondary elicct of increasing Toposa water supplies wight well be to increase the ‘bride-price’, which even now
often attains roo head of cattle. Contrast this figure with the 1o cattle demanded commonly among the Nuer.
®A.W. Deers, Eastern District, Equaloria, Report lo Director of Sudan Veterinary Service, 1954.
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vides a suitable dry site for the construction of
permanent buildings. The choice of Juba as
provincial capital Tepresents a compromise
between the needs of east—west road communi-
cations, which call for an 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 several disadvantages, since
when the river-level is low navigation by Nile
steamer is possible as far as Mongalla only, and
the conveyance of goods and passengers from
there to Juba involves considerable expense.
There has been little tendency for the local
Bari from around Juba to migrate to the town,
perhaps because they are not sure that the
government will not one day move its capital
again. Despite the possibility of using the Nile
for irrigation, there has been virtually no
development of market-gardening in the
vicinity, and Juba market is very poorly pro-
vided with fresh vegetables and fruit.

East of the Nile one road goes through Torit
to Kapoeta, to link the administrative head-
quarters together, and another goes to Nimule
on the Uganda border and serves as a link in
the Nile route from Lake Victoria to the Medi-
terranean. 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 of 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
heavy rain, and are thus far superior to the
graded roads over the clays of central Sudan.

Economic Development

In the more prosperous years since the war,
when the Sudan Government has been 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 feeling that the southern mountain
masses and the well-watered area along the

Fic. 101. The Bahr ¢l Jebel from Nimule 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 Develop-
ment Investigation Team, with members
drawn from several government departments,
was therefore appointed to inquire into the
prospects of developing the resources of
southern Sudan as a whole, and towards the
end of November 1954 it submitted its
report.t The report covered a wide field, in-
cluding Communications, Trade and Marketing,

1 Sudan Government, ‘Natural Resources and Development Potential of the Southern Provinces of the Sudan’, Prelim-
inary Report by the Southern Development Investigation Team, 1954.
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Cash Crop Production, the Animal Tndustry,
Fisheries, Water Resources, Forcstry, Mineral
Resources, and other possibilities, including the
establishment of industries. A wide range of
prospects was touched on, and a number of
retommendations was made, but the impression
remained that for one reason or another it was
unlikely fthat any one line of investment
would bring outstanding results or materially
affect the prosperity of southern Sudan as a
whele.

On the physical plane the extreme separation
of southern Sudan from the markets of the
rest of the country, and even more from the
marlkets of the world, was recognized as a fun-
damental disadvantage. The recommendation
that the western extension of the railway
system should also include a branch south-
wards through Aweil and Wau to Juba was a
reflection of this point of view, for it was hoped
that with better communications peasant pro-
ductior of cash-crops for sale would be
encouraged, probably the best means in the
long run of stimulating agriculture.

At the same time it was admitted that there
were serious human problems to be faced. The
lack of interest of the Nilotes and Nilo-Hamites
in selling their cattle is a common-place;
policies of improving animal husbandry are,
therefore, largely irrelevant from the point of
view of developing trade. There are virtually
no extensive areas of good uncultivated soils
that could easily be used for the development
of plantations, and even if there were, political

considerations would make it very difficult to
recommend their alienation to foreign com-
panies. As for government participation in com-
mercial crop production, the example of the
Gezira Scheme shows that exceptionally fav-
ourable conditions and a very valuable crop are
needed if all parties are to be satisfied for long.
Moreover, the crops that might be grown
coffee, tea, palm oil—would have to face severe
competition from established producers in in-
herently more favourable arcas.

The investigation team has not admitted it,
but the rather depressing conclusion is that
there are parts of Alrica, just as there are of
Furope or of any other continent, where the
natural conditions are mnot favourable to
economic development. As long as the inhabi-
tants of the various countries of the continent
feel tied to their tribal systems and are
unwilling to migrate to the few areas where
their efforts can be more highly rewarded than
in their native territories, their lowly way of
life will persist. In southern Sudan it is the
clay area which, when water control has been
established, should constitute the most fertile
and productive part of the country. Yet at the
present time there seems to be little prospect
of the exploitation of its potentialities, either
by the Nilotes or by the inhabitants of the
Ironstone Plateau. The former remain wedded
to an indolent pastoral life, the latter to bush
fallowing on soils of limited fertility, and it is
hard to see how a growing demand for a higher
standard of living can be satisfied by cither.t

' A similar problem is discussed in the Report of the Royal Coinntission on Fasl Africa, 1953-3, pp. 3500

THE s
descril
one ai
and pe
their
isolati
the we
cotton
Niles
cotton
intere:
other
or trik
occasi
pay th
MOne}
Thi:
of Suq
descri
partly
oslevilsy
and p
tive, 1
that «
possit
modtt
in exi
stand:
also o
of for
reasor
as on
gover
Provie
eSS
stitute
and e
India
depen
and lo
will d
resolu
of for

1




difficult to
reign com-
tion in com-
nple of the
jonally fav-
ble crop are
ed for long.
be grown—
y face severe
ucers in in-

admitted it,
sion s that
there are of
, where the
rourable to
 the inhabi-
he continent
s and are
areas where
warded than
ywly way of
an it 15 the
rol has been
most fertile
7. Yet at the
itle prospect
lities, either
tants of the
nain wedded
tter to bush
ity, and it is
| for a higher
by either !

p- 35-6.

Chapter XVII
THE GROWTH OF A MODERN STATE IN SUDAN

T1rE several regions of Sudan that have been
described in the preceding chapters differ {rom
one another not only in topography, climate,
and poputation but also in the degree to which
their ecconomies have been brought out of
isolation and integrated with one another and
the world at large. On the one hand, there are
cotton-growing areas by the Blue and White
Niles where the daily rise and fall of world
cotton prices are followed and discussed by
interested tenants and proprictors; on the
other hand, there are villagers in Jebel Marra
or tribesmen in south-eastern Equatoria whose
occasional sale of some grain or an animal to
pay their taxes is almost their only contact with
money throughout the year.

This integration of local economies to those
of Sudan and the world beyond is frequently
described as economic and social development,
partly because of the new commodities that
money enables the individual to purchase,
and partly because of the various administra-
tive, medical, educational, and other services
that an increased supply of money makes it
possible to set up. The production of new com-
modities, moreover, and the extension of trade
in existing products can not only raise the
standard of living of the area in question but
also often hring to the whole country resources
of foreign currency of great value. For these
reasons development has come to be regarded
as one of the most important functions of
government in backward countries. It not only
provides a touchstone to assess the effective-
ness of past administrations, but also con-
stitutes a justification for demands for political
and economic dependence. The examples of
India or of Syria since they have attained in-
dependence have convinced many observers
and local politicians that a national government
will display more vigour, inventiveness, and
resolution in this direction than one composed
of foreigners.t

THE FOREIGN CONTRIBUTION
TO THE ECONOMIC DEVELOP-
MENT OF SUDAN

For many years it was the custom, particu-
larly among those connected with the British
administration of Sudan, that in speaking of
the development of Sudan’s ecomomy the
country’s history would be divided sharply
into two periods: the first was that before
1898, when only rudimentary administrative
machinery existed, if any, and the second that
since the Battle of Omdurman, when the
British exercised the real power behind a
fiction of Anglo-Egyptian condominium. Yet
if the factors that really brought about econ-
omic expansion be studied, it may prove truer
to say that parts of Sudan were already begin-
ning to be affected by world trade when the
Egyptians ruled the country before the
Mahdi’s revolution, while other areas were
scarcely touched by fifty years of British rule.
The change has not been from total isolation
to total participation in world trade, but rather
a gradual spread of money economies along the
lines of communication, with many interven-
ing areas still unaffected.

The gradual exploitation of the country’s
resources has taken place in several ways.
These comprise the search for mineral re-
sources, the spasmodic efforts to improve
the country’s system of communications, the
increase of agricultural production, the im-
provements of the trade in animal products,
and to a slight extent the establishment of
industries. In addition the effect, since the
Second World War, of 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 of two specific
five-year development programmes.

1 T. Balogh, F.A4.0. Infernal Reporis, Parts 1-5. ‘Mediterranear Development Project: Two Country Studies’, 1957
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The Nineteenth Century

Sudan was explored, conquered, and admini-
stered by a foreign power rather earlier than
most of central equatorial Africa. DBeginning
in 1820 the Egyptians under Ismail Pasha, son
of Muhammad Ali, marched up the Nile, over-
ran central and northern Sudan, and set up an
administration with its capital at Khartoum.
In 1869 the Bahr ¢l Ghazal area was explored,
and in 1841 Egyptian forces penetrated up the
Nile as far as the limit of navigation at Gondo-
koro, and established a garrison there. Tor a
brief period (1872) their rule may even be said
to have stretched as far south as Lake Albert.!

The Egyptian role in the development of
southern Sudan may be quickly outlined. They
established a government monopoly in the
ivory trade, and actively pursued, at least at
first, the trade in slaves, whom they trans-
mitted to the markets of Egypt and Arabia.
Later, a perfunctory efort was made in 1854
by Said, Viceroy of Egypt, to suppress the
slave trade, but nothing very much was
achieved in this direction until 1874, when
Gordon was appointed to be governor of
Equatoria. ITis work was certainly aided by
the fleet of Nile steamers which had been
brought to Khartoum after 1864.

In central and northern Sudan the Egyptians
showed more enterprise, especially when Ali
Khurshid was serving as Governor in Khar-
toum (1826-38) during Muhammad Ali's rule
in Egypt, and later in Ibrahim Ismail’s vice-
toyalty {1863—79). They introduced new crops
of considerable value, including sugar-cane,
barley, and various fruits for local consump-
tion, as well as indigo and cotton which afforded
exports. They encouraged the wider use of the
ox-drawn sagia in the north, and generally
developed boat-building and navigation along
the Nile. They stimulated the export of ostrich
feathers, cattle, and camels to Egypt and of
gum arabic to the markets of the world, and
they also made unsuccessiul attempts to intro-
duce opium, coffee, and rice cultivation, and
to develop an iron industry using deposits
occurring in the Nuba Mountains.

The fleet of Nile steamers referred to above
‘was to play an important part in exploration,

administration, and war in the years to come,
and the postal services introduced from 1867
onwards speeded communications with the out-
side world. Telegraphic communication was
established in 1870 when a line reached Khar-
toum from Cairo. An earlier cable laid by a
British contractor along the Red Sea from Suez
to Suakin had proved a failure. The Egyptians
also tried to build a railway up the Nile valley
from Wadi Halfa, but this came to nothing
because of the financial crisis which engulfed
the country in 1883 when less than 50 miles had
been laid.

Tt was, in fact, lack of money, lack of com-
munications and lack of continuity of effort
that kept the Tgyptians from developing
Sudan’s resources more fully. To illustrate the
way in which personal initiative played an
important part in getting things done in this
period, mention may be made of two individuals
who showed particular keenness to promote
production in the latter part of the Egyptian
rule. Both were at some time governors of
eastern Sudan.

The former, and more cffective, was Ahmed
Mumtaz Pasha, Governor of Suakin and eastern
Sudan from 1865 to 1871. By the time he was
appointed, the Suez Canal had been cut, and
communication between the RedSea coast and
the markets of the world was immeasurably
better than that from any other part of Sudan.
Observing the fertile soils of the Tokar and
Gash deltas, Ahmed Mumtaz proposed that
cotton-seed be brought from Egypt and sown
in these two areas; this was in fact done with
a considerable measure of success after 1870,
only to be abandoned during the Mahdiya.
His ambition to set up a cotton ginnery at
Kassala failed because camels could not trans-
port the necessary machinery, but the growth
of the cotton itself proved a profitable venture.?

The second was Werner Munziger, a Swiss
adventurer who served as Khedive Ismail's
Governor of the eastern Sudan and FEritrea
between 1873 and 1875. In 1871, shortly before
his occupation of Keren as part of a plan to
secure control of the headwaters of the Nile
for Egypt, Munziger dispatched from Massawa
a memorandum concerning the general wealth

1R L. Hill, Egypt i1 the Sudan, 1821-1851, 1959. S. Baker, Fsmajlia, 1874. T, op. eit, P 123,
8. 1., Hill, A Bibliography of the Anglo-Lgyptian Sudan, 1039-
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of Sudan, including the following striking
statement: “To give a short resumé of what 1
am going to explain, I will state that in the
Sudan there is no dead desert. There is rain
enough for any cultivation. There are rivers
and torrents easy to be made usé of for irriga-
tion smd navigation. The population is large
and active—aover 5 millions. The Sudan oucht
to be one large cotton-feld.' He also expressed
the view that much of Sudan was vicein fores
or prairig; overrin by immense herds of cattle,
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 desire
to extend and maintain his control over Sudan,
but they did not lead to any practical develop-
ments.!

During this period of Egyptian rule, often
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 and 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 the
British who held Suakin and the lower Nile
valley.

The Re-conguest: Rathway Building

Alter the reconquest in 1898 an early resump-
tion of trade with Egypt was possible, since an
essential feature of Kilchensr's campaign was
the construction of the desert railway from
Wadi Halfa to Abu Hamad, the line being con-
tmued south to Athara in July 1Hg8 and reach-
g Khartoum North, then known as Halfaya,
bty December £899. Not long afterwards a line
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 1912. Apart from assisting
the export of grain, gum, and hides, this line
had a strategic object in that it enabled the old

garrison town of El Obeid to be quickly reached
from the capital at all seasons. This was the
last piece of railway building west of the White
Nile until the beginning of the line to Darfur,
which was undertaken in 1955 just as Sudan
attained independence. In the east a line was
built in 1923-4 to link Kassala and the Gash
cotton-growing 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
{Plate XXX1).

Locking at the matter today, it must seem
remarkable that after so rapid a bezinning
railway construction was wholly abandoned
for a period of some thirty years, only to be
resumied just at the thne when the British rule
in Sudsn came to an end. The explanntion
seems to have lain partly in a loss of faith by
the administration, o that it no longer seemerd
prudent to borrow large sums for railway con-
struction when It was net absolutely certain
that the necessary traffic would be developed to
pay dor them, partly in thealternation of beom
and slump in the inter-war period, which made
long-term schemes of investment seem exces-
sively risky, and partly in the improvement of
the motor lorry, which is at once more flexible
and calls for a much smaller initial outlay.

For the carriage of any considarable quantity
of goods rail transport is undeniably cheaper
than road, but it calls for a considerable EX -
diture of public funds, whereas lorries can be
bought one by one by private persons as the
trade seems to warrant it. In most countries
of the world lorty transport calls for con-
siderable government expenditure on the con-
struction of roads and their maintenance, but
in the semi-arid conditions of central Sudan,
and ever more so in the north, a lorry can
usually be used on a track that has involved
very little expense indeed. In sandy areas like
the Coz rain may actually improve the surface
rather than spoil it, whereas in the clay plains
heavy rains make roads guite impassable.
Thoogh many of the roads now in use in the
clay areas have been created by government
policy and are maintained by regular scraping
and grading with heavy machinery, an impor-

tF. J. Cox, ‘Munziger’s Observations on the Sudan, 1871°, S.N. & R., 33 (1952).
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tant number of feeder roads and others serving
small communities owe their existence to ‘Lush
bashing’ by lorry drivers setting ofi into the
plains on their own initiative. The lack of stones
and the high cost of bitumen in Sudan make
the construction of permanent all-weather
roads prohibitively expensive, and it is only in
the south on the Ironstone Plateau, where
laterite is readily available, that tolerable
roads are to be found.

When the administration was first set up,
however, such considerations were still far in
the {uture. To begin with, newly reconquered
Sudanneeded anannual subsidy from the Egyp-
tian Treasury, since the few taxes that could
be imposed on the native population and on
the country’s trade were insuflicient to pay
the salaries of officials and the expenses of
maintaining a military garrison. To make
possible any regular exports of worth-while
quantities of poods, speedy and cheap trans-
port to the Red Sea and to world markets was
required. It was decided in 1906, therefore, to
abandon Suakin, where the harbour is small
and inconvenient, and to replace it by Port
Sudan, which was large enough to take ocean-
going vessels. The steady growth of the coun-
try’s important and export trades since that
date clearly illustrates the wisdom of this
decision (Table XV).

Prospecting for Minerals

One of the first means by which it was hoped
to pay for the opening of the country was by
the exploitation of minerals. Despite the
fatlure of the Egyptians, the prospects seemed
good, for this was really the first time, since the
great discoveries of diamonds, gold, and other
minerals in southern Africa, that Sudan had
been under the control of a stable administra-
tion capable of maintaining law and order and
of ensuring the safety of travellers in remote
areas. Between 1goo and 1910 a succession of
applications was made for prospectors’ licences
mn the country, and these were granted on terms
reserving to the state a reasonable share of the
proceeds of any discoveries.

The principal area investigated was the Red
Sea hills, where numerous ancient workings for
gold bear witness to the thoroughness of early
Egyptian prospecting. Prospecting licences
were also issued for Dongola, the Nuba Moun-
tains, the lands beside the Blue Nile near the
Lthiopian border, and the south-west. Else-
where, themantle of clay and sand which covers
the country proves an effective bar to the
search for precious stones and metals. Unfor-
tunately, no considerable lodes or deposits were
found. Small gold-rnines were worked for a time
in the heart of the Nubian desert and in the
northern Red Sea hills, but all these arc now
closed and the country’s export of gold is very
small, being made up of alluvial gold panned
I various streams and some small amounts
from the Nuba Mountains. Since there is a
considerable internal demand for gold to make
ornaments and jewellery for women, the cur
rent exports prebably bear little relation to
production.

The Development of Irrigated Agriculture by
the Nile

Failing the discovery of significant mineral
deposits, it seemed reasonable to suppose that
the country’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 1go4, therefore, the
government consented to give a lease of a
large uncultivated basin near Atbara to an
American philanthropic scheme for the resettle-
ment of freed negro slaves. When this project
failed, for non-agricultural reasons, the 11,000
feddans of land involved were leased to an
English company, the Sudan Plantations
Svndicate, to grow cotton.?

This was a venture fated to have far-reaching
results, for the syndicate showed that the
growing of cotton in Sudan’s autumn and
winter, when the high level of the Nile makes
for ease of irrigation and the plants’ need for
water is relatively low, could be as successful as
the summer cultivation practised in Egypt.

! Since 1911, 113 prospecting licences and 3z mining leascs have been issued. These are very small numbers in comparison
with countries where mining is a major 1ndustry. See S. C. Dunn, Notes on the Mineral Deposits of the Anglo-Egvptian
sudan, Bulletin No. 1 of the Geological Survey, Khartoun:, 1911.

*C. B Tracey, “Fhe Zeidab Scheme’, Appendix to Chapter 26, Agriculfure in the Sudan, 1948. A. Gaitskell, Gezira; a

story of development in the Sudan, 1950.

Pre
wa
Pr:
bar

i

anc
hee
per
oce
risk
anc
ful.,
earl
Sch
cott
wer
gros
men
fort:
staf]
1T
agai
equs
even
cons
COMm
rate

TIOT¢

clim:

inhes
admj
large
and ]
previ
Th
wealt
that
requi
tion 1
AgTee




] was the Red
t workings for
hness of early
ting licences
: Nuba Moun-
Nile near the
th-west., Else-
1 which covers
= bar to the
netals. Unfor-
deposits were
‘ked for a. time
rt and in the
these are now
of gold is very
1 gold panned
mall amounts
ce there is a
- gold to make
men, the cur-
le relation to

reulture by

ficant mineral
» suppose that
of increased
f agricultural
increase in the
thinly stocked
therefore, the
a lease of a
Atbara to an
or the resettle-
n this project
ns, the 11,000
leased to an
Plantations

¢ far-reaching
wed that the

autumn and
he Nile makes
ants’ need for
s successful as
ed in Egypt.

)Ers in comparison
e Anglo-Egyblian

artckell, Gezira,; a

THE GROWTH OF A MODERK STATE IN SUDAN 269

Already in 1go4, Sir William Garstin, in his
Report wpon the Basin of the Upper Nile, had
drawn attention to the existence in the Gezira
of extensive land suitable for irrigation, with a
population sufficient to provide an initial
labour force. While he had envisaged the grow-
ing of wheat and other winter crops, so as not
to compete with Egypt’s demand for summer
water, the Zeidab scheme showed that cotton
was a possible crop that would be much more
profitable. The idea of a dam at Lake Tana
was suggested, only to be abandoned as im-
practicable, and a much simpler proposal for a
barrage at Sennar was put forward in its place.!

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 experiencing a run of very poor
cotton yields, and its success and continuation
were endangered, Subsequently, the scheme has
grown, but the preoccupation of the govern-
ment with war and defence during the early
forties, and the extreme difficulty 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 difficult to believe that
even if the Sudan Government had borrowed
considerable sums abroad for investment in
communications, education, or agriculture, the
rate of development could have been much
more rapid in the wunfavourable economic
climate of the twenties and thirties. The
inherent economic conservatism of the British
administration made it very unlikely to incur
large unproductive debts such as caused Egypt
and Morocco to lose their independence in the
previous century.

The problem of how to increase the national
wealth was 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 been negotiated at a

time when Anglo-Egyptian relations were still
rather strained after the 1924 crisis, and made
extremely conservative provision for Sudan’s
water requirements, presumably to avoid
incurring further Egyptian suspicion or hos-
tility. In fact, the water allotted to Sudan con-
tinued to be sufficient for a number of years.
Since 1945 cotton growing has proved much
more profitable than it was before the war, and
there has been a rush of applications for licences
to set up private pumping schemes. While
economists have warned that too great a
dependence on one crop is dangerous to a
primary producer's economy, Sudanese public
opinion has remained convinced that the safest
and easicst way to enrich the country would
be to inaugurate another great irrigation
project comparable with the Gezira Scheme.
For such a development the first need was a
modification of the Nile Waters Agreement to
increase Sudan’s share. Yet with a state of
hostility and suspicion prevailing between the
British and Egvptian Governments, conditions
were not favourable for reopening a matier
about which Egyptian public opinion must
always be extremely sensitive. Irrigation de-
velopments were 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 wateraccount was almost exhausted. The
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 years, however, without
giving rise to much dissatisfaction among the
Gezira tenants, who have already shown them-
selves to be a well-organized and vocal body.
When the Sudanese became independent
there were approximately I million feddans
commanded by the Gezira canalization and
750,000 feddans elsewhere laid out to irriga-
tion. The latter figure had increased wvery
rapidly in the previous ten years. It represented
in the Northern Province partly a shift from
sagia to diesel-pump irrigation, and partly the
extension of irrigation to areas previously too
high to be watered economically. Along the
Blue and White Niles, however, the lands now
irrigated had previously been devoted to shift-

1 Sir W, Garstin, Report upon the Basin of the Upper Nile, Ministry of Finance, Egypt, 1904.
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ing cultivation or rough grazing, and so a
major transformation of the seftlement pattern
and of the level of the economy was taking
place. Government, Sudanese, and foreign
private capital was employed in these schemes,
the latter sources being largely self-financing,
in that the high profits made by the early
entrepreneurs were lent to any reliable persons
who could obtain pump licences. The borrowers’
profits, in turn, were so high that the usual
period for the return of the capital sum was
three years only, and some lucky and skilful
scheme owners were clear of debt within one
season.t-2

Other Cotton-growing 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 than in the Gezira. The Gash area
needed the most expenditure: the railway line
from Haiya to Kassala was originally built
with the express purpose of transporting Gash
cotton to Port Sudan; canals and regulators
were needed to distribute the flood effectively,
and roads, houses, and water supply were
required for the administration of the scheme.
At Tokar very little flood control was attempted
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 agricultural research station was
set up at Kadugli. It has not yet proved
necessary, however, to build a railway line into
the Jebels area, since cheap dry-season roads
can be cleared across the clays along whieh
lorries car. fake the ginned cotton to the rail-
way at Semeiha. By 1957 there were g ginneries
in operation in tiie Nuba Mountains.

Land Policy and Peasant Agriculture

Apart from the ZeidabConcession, the British
in Sudan were unwilling to dispose of blocks
of land to foreigners, and so there have been

no settler-owned plantations established to
form potential sources of 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 northern 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 agriculture received
little direct assistance before the Second World
War, as is reflected in the scant attention paid
to it in Agriculture in the Sudan. It has bene-
fited most from the development of communi-
cations, for where these are available to carry
away surplus crops, production for sale in
addition to subsistence has been encouraged.
The stimulating effect which results is well
illustrated by considering the distribution of
population in the central clay plain, where the
higher density along the railway line between
Gedaref and Es Suki is as marked as that along
the Blue Nile from Er Roseires to Sennar.

The Development of Animal Husbandry

The development of animal husbandry and
of a steady trade in animals and animal pro-
ducts goes ahead, but it has been retarded by
a number of factors so that it by no means
attains the maximum of which the country is
capable. To begin with, the good grazing areas
on either side of the Nile have for hundreds of
vears been the territory of numerous 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

1 The banks also lent a little money for the development of pump schemes, despite their general reluctance to provide
long-term agricultural credit. In such cases large producers would act as intermediarics to guarantee the sums lent and to
supervise operations.

2 K"z](\;[- Barbour, ‘Irrigation in the Sudan; its growth, present development and potential extension,’ Trans, Inst, Brit.
eey., 26, 1959.
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quality. Secondly, the various intestinal and
intra-muscular diseases of cattle prevalent in
the tropics make Sudanese carcases unaccept-
able fo the markets of Europe, 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 if, yet at the same time
the length of the dry season and the unreli-
ability of the rains are such that animals are
often checked in growth and permanently
stunted,

Before 1939 a Veterinary Service was set up
which provided sera and carried out campaigns
for the mass immunization of cattle against
rinderpest, bovine pleuro-pneumonia, and simi-
lar diseases, and some educational work was
also undertaken to improve the quality of hides
and skins exported. The measure of success
attained by these efforts may be assessed 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
years;

TasLE X1V
TorALS OF ANIMAL POPULATION
Year  Camels  Cattle  Sheep  Goats
1017 233,655 752,071 1,266,788 1,215,660
1926 410,000 1,500,000 2,000,000 2,000,000
1030 420,000 2,700,000 2,500,000 2,000,000
19460 1,200,000 3,400,000 5,000,000 4,000,000
1956 2,000,000 6,907,000 6,046,000 5,748,000

Attempts to develop fisheries and artificial
pearl production in the Red Sea were not suc-
cessful. Since the war the programme of de-
velopment of rural water supplies, conducted
under the general title of Soil Conservation,
has assisted both animal rearing and peasant
agriculture by making perennial water avail-
able in many hitherto little used areas of poten-
tial grazing and cultivable land.
Private Enterprise

The part played by private individuals and
commercial firms in developing the country’s
resources was for the most part less spectacu-
lar. In the absence of valuable mineral deposits
there was no prospect of establishing a suc-
cesstul extractive industry, while the principal
raw material that Sudan afforded, cotton,

R.5,—I18

especially of long staple, could certainly not
provide a sufficient incentive for foreign firms
to set up spinning and weaving mills when so
many other factors were unfavourable to the
establishment of manufacturing industries in
Sudan. In general, 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 manu-
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 small shop, while on a larger
scale he will turn to the import and export
business, employing agents to work for him in
producing areas, and himself seeking agencies
from foreign firms wishing to export to Sudan,

Traditional crafts such as carpentry, boat-
building, pot-baking, slipper-making, and geld-
and tin-smithing have persisted; local weaving
has declined. For the most part, however, the
the craftsmen have not been able to adapt
themselves to modern methods and so reap the
benefit of the greatly increased demand for
their products.

The Foreign Communities of Sudan

The foreign communities in Sudan are by no
means a homogeneous block. The Egyptians,
Levantines, and Indians accept Sudan as their
permanent home, even if they do not seek
Sudanese nationality, but the British, with a
few others, who come as the representatives of
various banks and commercial houses, expect
to return eventually to their native lands on
retirement. The Levantines and Indians usually
engage in import and export trade, for which
their wider knowledge outside the country gives
them obvious advantages over the Sudanese.
They also set up as skilled artisans, and rtun
bakeries, ice factories, garages, and similar
enterprises. General inquiry suggests that
the separate communities, especially Greeks,
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 inte Sudan from out-
side, and their contribution to Sudan's and
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their own prosperity is to work hard, to avoid
needless extravagance, and to invest their
savings in whatever business they are pur-
suing.

Of the British firms, some, such as Gellatly
Hankey and Company, are members of a large
organization with branches in other African
or Middle East territories, and they engage in
an extremely wide range of business, including
importing and exporting, dealing in motor
vehicles and machinery, shipping, insurance,
ice and mineral water manufacture, and even
the retail sale of foodstuffs. Some firms, such
as the Sudan Mercantile Company, confine
themselves to importing; others, like Boxall
and Company, are mainly exporters.

These companies have been interested in
Sudan for upwards of fifty years, and whilein a
few instances they began their operations by
introducing sufficient capital to set up offices
and warchouses, they have [or the most part
financed their operations by the ploughing
back of their profits. In view of the inevitable
lack of experience among the Sudanese in
engineering, shipping, and similar matters,
these firms have played a very necessary part
in the country’s deveclopment. Some have gone
farther, as for instance the Sudan Mercantile
which, by supplying numerous pumps for irri-
gation from the Nile and by maintaining the
trained engineers and the spares required to
keep them running, has ensured that schemes
once begun do not fall into disrepair through
neglect. The export trade in gum, lLides, grain,
and live animals requires less expert knowledge
than importing, and so the foreign companies
are in competition with Sudanese merchants in
these lines.

The major part of all petroleum imports is in
the hands of the Shell Company of Sudan,
which has been established in the country for
more than twenty-five years. Shellhave invested
capital in erecting bulk storage tanks for
benzine, kerosene, and diesel fuel according to
the demand. Their products are of great impor-
tance for pumps and road vehicles, and for the
oil-burning locomotives of Sudan Railways.

Foreign companies have hitherto been per-
maitted to remit their profitsabroad without hin-
drance, but would probably not be allowed to
realize their assets and remove their capital.

At present they have little inclination to do so,
since the possession of a few good agencies gives
them an assured income, and there have as yet
been no signs that an independent Sudanese
Government would wish to despeil them. Now
that Sudan’s education system is starting to
produce more graduates and literate young
men than can easily find employment in the
government service, there is a growing demand
for the Sudanization of posts in foreign firms.
Hitherto, the firms have generally paid less for
longer hours than the government, and thus
have not attracted the most ambitious of the
young Sudanese.

The Five-vear Development Programmes

In the first forty years of its existence the
Sudan Government was chronically short of
funds, and the maintenance of a limited range
of essential services, such as police, the law
courts, some education, and the medical and
veterinary departments, used almost the whole
of its revenues. Setting up the Gezira scheme
needed a considerable loan from abroad, and
there were never any surplus funds available
for speculative schemes of development.

The Second World War brought a consider-
able change in this state of affairs. First there
had already emerged from the Graduates’ Con-
gress {founded in 1938) an increasing public
demand for self-government and independence,
and the PBritish administration was regularly
criticized for its handling of affairs, a frequent
charge being that it was reprehensibly tardy
in the development of the national resources.
Secondly, as the price of its products rose and
the possibility of importing goods declined,
Sudan found herself accumulating unspent
halances, both private and public. Moreover,
at the end of the war a sum of £2,000,000 was
granted by the British Government to Sudan
in recognition of the Sudanese contribution to
the allied war efiort.

The Sudan Government, therefore, resolved
in 1946 to undertake a definite programme of
development, to be spread over a period of five
vears, and later a second development pro-
gramme was planned from 1951 to 1936
Rather than promote new activities, the first
programme ‘sought to meet the deficiencies in
building and equipment and in the existing
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services of government which arose from the
shortage of money for government spending in
the 1g30’s, and from the shortage of imported
and other materials and of labour for civil
works in the war years.' t Nevertheless, certain
sums were sct aside for the extension of irri-
gated agriculture, a virtually assured means of
increasing the national income, and for the
more speculative introduction of mechanized
agriculture in the central clay plains, pro-
vision of rural water supplies by haftr-digging
and well-drilling, and establishment of the
Zande scheme in Equatoria. The large propor-
tion devoted to education included a gift of
£1,000,000 to the Gordon Memorial College in
Khartourn, which was being expanded and
turned into a University College. The propor-
tions of the total development fund that were
devoted o various services and projects are
indicated in Table XVT.

The second development programme was
introduced to ensure the best use of the very
considerable surpluses of revenue that accrued
in the years of high cotton prices. £E32,000,000,
later increased to £545,500,000,2 were set aside,
and government departinents were invited to
put forward proposals of how they would like
to spend more money and increase their activi-
ties. The second programme may be seen in
Table XVI.

It would not be practicable to attempt here
a complete analysis of these two programmes,
but certain comments may help to illuminate
them. First regional rivalries and the powerful
public demand for improved social services,
particularly education, made it impossible to
devote a very high proportion of the develop-
ment funds to the most profitable form of invest-
ment, namely, irrigation. Even if it had been
considered desirable, moreover, the terms of
the 1929 Nile Waters Agreement forbade it.
Ofi the other sums spent on agriculture, those
devoted to mechanical crop production are
beginning to show a return as private indi-
viduals are buying tractors and agricultural
machinery for use in the clays. The 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 undertook its develop-
ment programmes at a time when many other
territories were deing the same, so that the
recruitment of snitable staff, even at generous
salaries, was difficult.?

The same problem of inadequate staffing
presented many difficulties to the Public Works
Department, charged with the erection of
public buildings and the construction of roads.
Some fine buildings were produced, but there
were many delays, and examples of ill-founded
or poorly finished work which revealed inade-
quate supervision. The dispersal of effort pro-
duced 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 alone all-weather,
road from the capital to any of the frontiers,
and even between the principal cities of Khar-
tourn and Wad Medani vehicles merely follow
a corrugated track across the clay that becomes
quite unpassable after rain. Many stretches of
road were cleared through the bush of central
Sudan and graded by the Ministry of Agricul-
turc’s Aafir-digging teams. Their maintenance
will depend on the importance attached to them
by local councils and provincial officials.

The sums spent on modernizing and extend-
ing the country’s telephonc and telegraph ser-
vices, and on buying new equipment for the
railways, were mnecessary for an expanding
economy. Since there is little demand in the
country for gilt-cdged investments which can
provide an assured income and yet be readily
convertible 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. The 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 Darfur more closely into economic

1 Sucdan Goverument, Developmeni Budget Eslimates, 14946—5T and 1957- 36 Programmes, 1953.

2 Om altaining independence the Sudanese decided to introduce their own currency, the Sudanese Pound (£5), to replace
the Egyptian coins and notes hitherto in use. The change-over was effected in 1956, the £5 being of the same fuce value as
the £E. For some time there still remained an appreciable guantity of Egyptian coinage in circulation, and English
shillings and llerins were until 1958 accepted as worth 5 and 1o piastres respectively, though the cupro-nickel ‘silver’ has
never been legal tender.

¢ Republic of Sudan, Development Budeet fsiimates 1957-58, Development Budgets, 1957,
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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. The whole Qoz region, which is
outstandingly difticult for lorry transport, has
the advantage of easy railway construction
across it, since little bridging is required. The
building up of Sudan Airways has been an
immense boon. Between Khartoum and Juba
tt has reduced the time of travel from fourteen
days to a morning, while between Khartoum
and El Fasher the journey which used to take
a week by rail and commercial lorry can now
be completed in four and a half hours. Even
where the railway competes on a route the air-
ways are generally preferred by those who can
afford the extra cost of Aying, for they are
swift, clean, and reliable, whereas wash-outs
may delay a train for several days in the
rains.t

The sums spent on public utilities and social
services have inevitably been concentrated in
urban areas, especially those by the Nile where
the most vocal, sophisticated, and prosperous
elements of the population are to be found. In
consequence, they tend to increase the existing
contrast between the amenities of town life and
the discomforts of the countryside. This has
been deplored in some quarters as tending to
produce an urban proletariat with no roots in
the soil' and declining moral standards. It is,
however, an inevitable feature of bringing
civilized amenities to a large and thinly popu-
lated country that they must at first be con-
centrated in patches rather than evenly dis-
tributed, and in any case the urban population
in Sudan is still very small, even when com-
pared with other principally agricultural
countries,

In terms of the country’s needs, literary
education has probably been over-emphasized
at the expense of tehnical training. Moreover,
the impact of the secondary schools may have
been reduced for the sake of the University
College, in that English has been the medium of
secondary education. The large Technical
Institute that was set up in Khartoum under
the second development programmes should
help to remedy this, as should the proposed

change to instruction in Arabic in the scheols.
On the other hand, it should be recognized that
in all poorly developed countries, particularly
those with severe climates, there is always a
tendency to over-value literary as opposed to
manual skills. This is a field in which the
Catholic missions, particularly in the south,
played a valuable part, and it will be the res-
ponstbility of the Sndanese Ministry of Educa-
tion to ensure that in taking over the mission
schools they do not sacrifice this tradition.

The end of the second development pro-
gramme coincided with the advancement of the
University College in Khartoum, originally
built by subscription as the Gordon Memorial
College, to the status of an independent uni-
versity (Plates XLI and XLII). As an institu-
tion, the college has always been somewhat
ahead of public opinion and the country’s
needs in its provision of faculties and courses.
The only considerable changes in its functions
now envisaged are the creation of a school of
architecture and the establishment of an
anthropological research centre for which
Sudan has long Dbeen regarded as an out-
standing field laboratory. The long-established
Kitchener School of Medicine continues to
attract many of the cleverest young Sudanese
-—too many, perhaps, if the relative value of
medical officers and higher civil servants are
assessed in other than purely financial terms.
Courses are also available for training agricul-
tural officers, veterinary surgeons, civil and
mechanical engineers, and civil and Shari‘a
lawyers, in addition to the basic arts and
science graduates.

THE ECONOMY OF AN
INDEPENDENT S5UDAN

Industrialization

In the opinicn both of the highty nationalistic
politician and of the observer apprehensive
that Sudan might once again be cut off from
external supplies, the absence of provision for
manufacturing industries is the most serious
omission from the list of development projects.
Even though there is no overall land hunger
in Sudan, there are parts of the Northern

* The loss of first-class traffic by the railways has been reflected in a decline in the profitability, and hence in the quality,
of the first-class service.
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Province where there is insufficient employ-
ment to keep the male population fully occcu-
pied at home. These certainly constitute
reservoirs of labour to be tapped. Moreover, the
greater productivity per man-hour of factory
over manual or field labour is well known, and
constitutes a standing incentive for the estab-
lishment of factories.

In industry, so far as it exists, the dominance
of east-central Sudan is as striking as it is in
agriculture. Hitherto, virtually the only fac-
tories of any significance have been the salt-
works at Port Sudan (1934), the cement factory
at Atbara (1g3g), the meat-cannery at Kosti
(1952), the cotton-mills at Nzara (1930), and
some soap, mineral water, and tanning works
in various urban centres. Since Sudan is a
cotton-growing country further 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 of
market and labour this is an obvious site, and
the raw material, medium staple cotton, could
be grown locally or brought from the Nuba
Mountains. 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. 1n
fact, it will be an appreciable achievement if
the factory can eventually compete against
the countries of the Far Fast with no more
protection than the standard tariff ol 25%,
(1957).

Recently, the new Sudanese Government has
made its policy plain concerning ‘the encourage-
ment of local and foreign capital in the field of
industry and its attitude towards foreign
capital in general' by the publication of a
pamphlet and the promulgation of an appro-
priate Act, It is its intention that all ‘Industries
other than Railways, Public Utilities, etc.’
{this includes Ordnance Works) ‘should be open
to private enterprise’. When foreign industria-
lists wish to set up industries in Sudan they
are promised the right to remit profits and
bona fide individuals’ savings abroad, and are
assured fair and equitable compensation in the
event of acquisition of any property for

nationalization. They are also assured that
there will be no discrimination between foreign
and local enterprise.

Certain industries, moreover, whether estal-
lished by Sudanese or foreigners, may also be
classified as ‘approved’ or ‘pioneer’ enterprises;
for this they need, in general terms, to hold
out a fair prospect of success and of benefit to
the public interest (e.g. by saving foreign
exchange), to perform a function not hitherto
performed in the country, and to be in need of
initial assistance or protection. Tf they fulfil
these conditions, they are offered, for up to five
years, a rcduction of the rate of Business
Profits Tax, a heightened depreciation allow-
ance, certain privileges by way ol reduoced
import duties, preferential railway rates, and
other benefits, including “protective duties on
competitive articles from abroad on the basis
of the recommendation of an impartial expert
body’. It is always understood that foreign
enterprises should provide ‘reasonable facilities
for the training . . . and progressive participa-
tion of Sudanese personnel in their establish-
ments’.

How far foreign investors will be attracted
by these conditions, and by assurances given
in 1957 by the Minister of Finance, remains to
be seen. It depends very much on the general
political sitwation in Sudan and the Middle
East in the coming years. At present light
industries are springing up apace in the Three
Towns and elsewhere. As far as Sudanese in-
vestors arc concerned, cotton growing, build-
ing, and commerce remain among the most
attractive kinds of enterprise, fields in whicl
trade unionism has hitherto been less effective
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, merchants, officials and
army officers, and is fairly closely involved in
cotton production, will show little sympathy for
policies which keep down the price of cotton or
strengthen the bargaining position of labour
in the cotton-fields,

Yet economic development cannot be held to
consist merely of the creation of manufacturing

! Republic of Sudan, The Approved Enlerprises (Concessions) Act, 1956, and statement of 'Government Policy towards
the enconragement of local and foreign capital . . .,' 1954
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industries, whether with domestic or foreign
capital. It is also intimately concerned with
releasing and deploying the potential manager-
ial and inventive ability of the Sudanese people,
the diversification of their activities and the
increase of the services that they ean perform
lorane anather, Thos a significant way of lool-
ingat the presemt state of develspment in Studan
15 to consider what proportion of the gainfully
emploved population is ecenpied neither in
agriculture nor in amimal hushandry bul io
industey or services. Figure Toz, therelbre,
which deals in effect with all persons not
covered by IVigs. 33 or 34, may be looked on as
an indication of the present state of human
development of the country.

The Economic Dilemma of Sudan

The people of Sudan arc well aware of the
dilemma that confronts them. On the one hand,
they wish to rid themselves of their present
dependence on cotton as an export crop, yet
can find no other product that comes near to
competing with it for ease of production or for
price in the special conditions of Sudan. On
the other hand, they wish to balance agricul-
ture and animal rearing with factory indus-
tries, which generally enable the individual's
productivity to be much higher and provide
a buffer against wars, cotton slumps, and the
cessation of imports. Yet successful Sudanese
industrialists cannot be created by legislation,
while at the same time it would be politically
undesirable to give foreigners excessive in-
fluence in any one branch of the nation’s
economic life,

Moreover, there are today marked differ-
chees between the development prospects of
the several regions of the conntry, teading to
increase rather than reduct the existing dis-
parity in wealth ond opportunity betweéen the
lands along 1hé Nile and the remaimder of
Sudan. Just as the Sudanese wish to catch up
industrially with other more advanced coun-
tries, so the remoter and more backward parts
of Sudan are not content to lag behind the rest.
In so far as investment is controlled by the
government, it will always be a tricky political
problem whether money should be spent in
the areas affording the best prospect of a good
return, or whether it should he' distributed

according to ideas of spreading the benefits
equitably between provinces or regions.

In the Northern Region it cannot be expec-
ted that agricultural expansion will do more
than keep pace with the growing number of
mouths needing to be fed. Good rail communi-
cations, however, combined with the prospects
ol generating electricity from the Nile, suggest
that the Shendi-Atbara-Berber reach affords
a reasonably secure prospect of developing
industrially. In western 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
of fuel or markets the creation of cities must
always present fundamental difficulties in
securing {resh provisions or an adequate water
supply.

In the central clay plains agricultural ex-
pamsion 5 aleeady well advanced, and throush
the Gezira Scheme and  private pumping
sehiemes it is findncingmueh of the development
taling placy o the countey at liree. The fo-
dustrinl prospects are cssemtially the same s
those of northern Sudan, with the added feature
that the Three Towns, containing most of the
foreign commercial population, are likely for
some years ahead to show the most enterprise
in exploring new lines of business. Eastern
Sudan has by comparison fewer prospects.
Agricultural production is unlikely to expand
much, and while Port Sudan may grow indus-
trially because imported raw materials are
cheap, it has the disadvantage of being almost
800 km. from the capital where the best market
is to be lound.

In southern Sudan the potential value of
much of the land is great, but so many human,
social, and economic problems are present that
it is impossible to foresee a speedy extension
of productionand trade. The Zande scheme and
the industrial establishments at Nzara have
shown that the Azande can be trained to grow
cash-crops and work in factories, but they
have not yet proved that this is a profitable
form of investment. Reference to the work
of the Southern Development Investigation
Team has already been made in Chapter XVI.

These problems will have to be discussed
and resolved by the Sudanese themselves, for
the great political and social revolution of the
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past twenty years has resulted in the termina-
tion of the Anglo-Egyptian Condominivm and
in the installation of the educated Sudanese as
the undoubted rulers of their country. As an
indication of how things are likely to go, it is
worth recording that while rejecting tribalism

or the rule of the Nizirs, the Sudanese now in
power are not seriously interested in socialism.
It may require either a serious slump or the
emergence of a considerable educated and un-
employed class to undermine the social and
economic structure of Sudan as it stands today.

TaBLE XV

VALUE OF SUDAN’S IMPORTS AND EXPORTS It ba
Imports Exporis and Re-exports Imports Exports and Re-exporis (Challj,
1906 {ET,222,527 cid. 327,823 f.a.s. 1940 £FE5,633,88g cid. 5,444,797 f.as. poput
I9I0 1,031,426 ,, 1,035,579 1950 27,266,865 33,112,853 ,, {e&rs‘
1920 7,000,805 5,075,971 ,, 1959 57,046,000 , 66,787,000 f.0.b. mzis’tv]
1930 6,117,410 ,, 5,246,013 ,, \ gélrvat
TapLE XVI seems
DEVELOPMENT PROGRAMMES | type ¢
194651 19510 forese
Heading Total oz, Total o the ds
1. Health . . ! . 30,191 oz 3,452,390 e that i
2, University . . . . 1,262,235 86 821,509 1-8 duce
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Chapter XVIIT
THE WAY AHEAD

It has proved possible in an earlier chapter
(Chap. VII) to give an estimate of how Sudan’s
population is likely to grow over the coming
years. The Sudanese are predominantly Mus-
lims, whose faith forbids the use of birth control,
and the people as a whole are intenseby con-
servafive in personal and domestic affairs. I
seemns reasonable to assume, therefore, that no
type of family limitation will be adopted in the
foreseeable future to falsify the prophecies of
the demographer. It is more probable, in fact,
that improved public health facilities will re-
duce avoidable deaths, particularly AMong
children, and 50 Inorerse the rate ol rrowth of
the whole population. This would com plicate
such already intractabile problems as the pro-
vision of housing, schoals, or hospitals, ind is
also likely to have far-reaching political effects,
as the negroid tribes approach and attaln
numerical parity with the northerners,

Yet while the population rises we cannot be
equally confident of the expansion of Sudan’s
economy, since this is dependent on less
predictable factors operating hoth within and
outside the country, On the palitical phirie,
sudan would presumably stand to gain {rom 4
return to more sebtled conditions in the Middle
East, since this would make the foreign inves-
tor readier to lay out his money on long-term
projects and might reduce current expenditure
on armaments. On the other hand, there are
undoubted opportunities, in a disturbed period,
of obtaining financial aid from rival foreign
governments, and private nests can often be
feathered when public husingss slagnates.
Nothing would moere effectively vitalize and
speed up the growth of Sudan's stonomy thin
a decision to carry out the plans for Nile
Lontrol known as the Jonple Proposals, bt
since tiie new Nile Waters Agrenment permits
the Egyptians to go ahead with the High Dam,
the prospect of starting work in Sudan seems
remote.

Of more immediate importance, from Sudan’s

RS, —1I0Q

point of view, would be a return to a more
stable demand for her principal export, cotton.
The successful marketing of the Gezira cotton
arop is of such importance to the country that
meyitably the politicians feel obliged to take
part in the negotiations. Unfortunately, this
brings the price, the nationality of the L=
chasers, and the mesns of disposal, whether by
contract or by auction, inte the realm of public
dispute. Reproaches and accusations are
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 almost the whole of the
country’s supply of foreign exchange.

Yet even the best sales policy can succeed
only when there is a consistent demand for the
product ofiered. Today artificial fibres or
mixtures of artificial fibres with medium staple
cotton are meeting much of the demand for-
merly supplied by Iong-staple cotton, and
competition from this source is likely to
increase, Though much of Egypt’s cotton has
been bought in recent years by the Soviet
Union and other Communist countries, Sudan-
ese cotton has not commanded a ready sale
with ifs traditional buyers in the United King-
dom, France, and eclsewhere, This is because
these long-established users are going through
a marked depression, particularlyin Lancashire,
while the many new textile industries that are
being established in other parts of the world
and are capturing the markets are generally
buying cheaper cottons than Sudan’s. When the
Americans turn to disposing of stocks of Ameri-
can cottons at artificial prices, it is hard for
small countries whose economies depend on
cotton to compete on equal terms.

Such considerations, topether with the fact
that relatively minor changes in the terns of
trade can have disastrons effects on g paoT
couniry's bala of payments, pose highly
important political problems, Would it be to

L
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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 ways 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 herself?
These are not questions to which the geo-
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

some of the ties of administration, of communi-
cations and commerce, and of common interest
that hold Sudan together and give the couniry
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 redraw 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 man set in motion revolution-
ary changes in Africa, but responsibility for the
future lies in the hands of the Africans them-
selves.
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anis
ansora

‘aradeib
atamur

atbai {Beja)

aulib (Beja)
balagh

bamia
barchan

bersim
bidonville (French)

Bilad es Sudan

buda
damira

dar
darat

Darb el Arba'in
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GLOSSARY AND ORTHOGRAPHY

A glossary of Avabic and other non-English words employed

and a nofe on the system of spelling adopled

Sorghwsn  purpureo-sevicewm,
a harlg grass,

Hyparrhenia pseudocym-
baria, another harig grass.
Tamarindus indica.
Sand-dunes stabilized by a
small clay content.

The plains to the west of the
Red Sea hills.

The Red Sea hills.

Land accidentally flooded
1n the Gash Delta.
Hibiscus esculentus, okra or
ladies’ fingers.

A crescent-shaped sand-
dune.

Medicago sativa, lucerne.

A collection of poor slums
and shacks occupied by in-
digent urban workers,

The Lands of the Blacks,
hence the Sudan: today the
term ‘Sudan’ is increasingly
being used in English instead
of ‘The Sudan’.

Striga sp., especially hermon-
thica, the parasitic witch-
weed.

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 north
wind begins to blow.

The caravan road from Dar-
fur to Asyut, which tradi-
tionally takes forty days to
traverse.

Sorghum vulgare, millet.
Borassus aethiopium, a spe-
cies of palm.

Hyphaene thebaica, the
branching palm.

dukhn
fali

fasulia
fau

{eddan

ful masri
gbaria

gwineb (Beja)
hababai

habib
hafir (pl. hafiyir)

haraz
hariq

hashab
hawasha

inderab
inselberg (German)

jammeiz

jebel
Telliba

kantar

Penniseluwm typhoidewm, bul-
rush millet,

Holy men.

Faseolus vulgaris.

Dark, cracking clay soil,
liable to shallow flooding, in
southern Kordofan and Dax-
fur.

A measure of area used in
Egypt and Sudan, equalling
1-038 acres.

Vicia faba, the Egyptian
bean.

Track joining huts in Zande
area.

The Red Sea coastal plain.
A hot wind of late summer
in the Red Sea coastal plain.
A violent convectional dust-
storm.

An artificially excavated
surface reservoir,

Acacia albida.

Fire, hence a system of pre-
pating ground for cultiva-
tion by burning the grass
upon it.

Acacia senegal, also the gum
arabic which it yields.

A tenancy in the Gezira or in
other agricultural schemes.
Cordia abyssinica.

An isolated hill standing up
from a plain.

Flcus sycamorus.

A hill.

Northern merchants in Kor-
dofan or the southern pro-
vinces.

A measure of weight, especi-
ally of cotton. A large kantar
of unginned cotton equals
315 votls, a small kanfar of
ginned cotton is roo rotfs.
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katiri
kerrib

kharif
kher {pl. kheiran}

feitealy

kitir
la'at
lebad
lubia
Iulu

maya

mesa (Spanish)
milliéme (French)

misqa
nagana

najil

naqga‘a

nazr

neem (Indian)
nimitti

‘omda,

‘omodia

piastre

gardiid

qoz

qubba (pl. qubbat)

ragaba

rotl

saqia (pl. sawaqi)
saqiya

seif

GLOSSARY AND ORTHOGRAPHY

System of cultivation in
Moru area.

Severely ercded land by a
river bank.

The rainy summer Season.

A short-lived stream or
watercourse; also a back-
water of the Nile or a narrow
inlet of the sea.

Trigonella laciniata, a graz-
ing plant of the Kerma
Basin.

Acacia mellifera.

Acacia orfoin.

The rich silt soil of the Gash
Delta.

Dolichos lablab.

The shea butter nut, fruit of
Butyvospevmum parkii var.
niloticumi.

A seasonal pool in central
Sudan flooded by the over-
flow from a stream or river.
A flat-topped hill formed of
horizontal strata.

A thousandth part of a
Sudanese pound, worth 1d.
A minor irrigation channel.
Trypanosomiasis in animals,
transmitted by tsefse flies.
Cynodon dactylor, a common
grass in irrigated areas.

A flat-surfaced non-cracking
clay.

A tribal leader.

A zadivachia indica.
Simulivm griseicollis, a small
and troublesome fly.

A headman of a group of
villages or of a section of a
tribe.

The territory or followers of
the above.

One hundredth part of the
Sudanese pound, worth 24d.
A reddish sheet-ercded loam
soil.

A general term for sand-
dunes.

The tomb of a holy man,
often a conspicuous dome.
A clay-bottomed meander-
ing channel in southern Kor-
dofan and Darfur.

A measure of weight, equals
0-g99 1b.

An ox-drawn water-wheel.
A grassy stretch of clay soil,
bare of trees, in Acacia
woodland.

{2) A sword, hence a long
sand-dune, lying roughly in

seifi
seluka

Semi
seyal
shadiif

shari‘a
sheikh

sheil

shita
shitwi
siha

sudd

sunt

the direction of the prevail-
ing wind.

(¢) The hot, dry summer
SEason.

Adjective from (b) above.
A digging stick, hence land
sown after wetting by the
Nile flood because a digging
stick is used for making
holes for the seed.

Clarified butter.

Acacia spirocarpa.

A hand-operated lever for
raising water.

Muslim law.

A village headman or the
leader of a group of nomads.
A system of loan, ostensibly
without interest, secured
against growing crops.
Winter.

Adjective from the above.
Blepharis sp. (?) edulis, a
valuable fodder plant in the
Butana.

An obstruction, hence the
floating vegetation which
may obstruct navigation on
the Upper Nile, and hence
the swamps region itself.
Acacia arabica var. nilofica,
often found by the banks of
the Nile.

surret (also known as seroot) Tabanus sp., a fly

talh
talha

tebeldi

teras (pl. teriis)

terfa
t5b

with a bite very painful to
animals and men.

Acacia seyal.

A dark, cracking clay not
liable to flood in southern
Kordofan and Darfur.

The baobab tree, Adansonia
digitata.

An earth bank built to
divide fields or to check the
flow of rain-water.
Tamarix arficulata.

A piece of cloth about 3 m.
long worn as an outer gar-
ment by women.

toich (Dinka, sometimes written foic) The flood-

umm shutur
‘ushar

wadi

plain of the Nile which
affords good grazing in win-
ter after the flood sub-
sides.

Kigelia aethiopica, the Sau-
sage Tree.

Calotropis proceva, the Dead
Sea Apple.

A large river with a sandy
bed which flows intermit-
tently in the rainy season.
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Aba island, 200, zog

Ababda tribe, 16

‘Abai river, 16, 111, 118

Abbas, Mekki, 15

‘Abd el Magid scheme, zoo, 211

“Abd er Rahman el Mahdi, Sayed
Sir, 220G

‘Abd er Rahman, Sultan of Darfur
156

'Abdallab tribe, 82

Abéché, 17

Abri, 140

Abu Deleig, 218

Abu Dém, Khor, 119, 131

Abu Fargha, Wadi, 53

Aba Habl, Khor, 159, 161

Abu Hamad, 15, 40, 46, 79, 131,
1378, 267

Abu Hashim, 193

Abu Rukba, 183

Abu Zabad, 168

Abyad, Lake, 174

Acholi tribe, 17, 84, 253,259, 261

Adansonia digitaia, 68, 69, 158

Adar, Ehor, 117

Adentum honghel, 69, 173

Adit, Khor, 227

Adok, 238

Afifi cotton, 228

agricultural research, Sudanese
employed in, 21; in Darfur, 156
in Qoz, 160, in Rainlands,
198; in Gezira, 204, 214; in
southern clay plains, 246; in
Equatoria, 255, 258; at Kadugli,
270, expenditure on, 273

agriculture, development by Egyp-
tians, 14; bibliography of, 21;
prospects of in central Sudan,
25; mneed for land for, 73;
Sudanese attitude towards, 74;
in Northern Province, 136, 141
7, in Western Darfur, 151—7;
in oz, 157-63, 166; in Nuba
Mountains, 174-6; in central

’

¢y plamns, imirrigated, 184-—of:
irriEated, =eo—140  in Gash
dultn, soo—2: st Sinkit, 25740

Terlar dolti, 2al-g1 i

cloy plaing, Si0-1, 24650 lron

stane Platelu, 254-61; develop

ment of irvigated. =68-—o: pen

ant- & Antation 245
development iy~ 2qg 27l
meehmnixed | 2

Agriculture in the Sudan, Bd. |
D. Tothill, 21, 250

Ahmad, K. S., 205

Ahmed Mumtaz Pasha, 220, 228,
266

Aidhab, 227

INDEX

air service, Khartoum-Northern
Province, 139

Akasha, 15, 140

Albania, ? origin of Shaiqiya, 78

Albert, Lake, rro-11, 113, 1235,
266

Albtrrio smorpanguansts, 1 ; sericoe
dinftheela; ‘B8 syl Gy, 5

Al Elaurshid Pashn) 266

Aliah (Equatoria), #38, 261

Alialy (Northern Province)) 144-3

Alknling cetens; 53, 254, 260
Adlam, YW, ML, 141, so1, =30
Adoma platean, 250, 262

Alnr tribe; 83

Alwa, Christian kingdom of, 8z

Amadi, 87, 256

Amara Dunkas, 82

Amarar, section of Beja, 8o, 226,
227

Ambadi, Lake, 234

ambatch (Hermuiniera claphroxy-
lon), 237

American Army Air Force, photo-
graphy by, 23

Andrew, G., 32, 34, 36-7, 52, 60

Andrews, F. W., 67, 226, 252

Andropogon  gayamus, 67, 247,
gayanus vay. bisquamulatus, 68 ;
sp. 72

Anglo-Belgian agreement, 15

Anglo-Egyptian, Condominium,
13, 15, 278; Nile Waters Agree-
ment, 121; relations, 269

Anglo-French Convention, 17

animal husbandry, among Arabs,
03; in Western Sudan, 148, 151,
159—-60, 165—7, 169-%2, 176; in
central clay plains, 182; in
southern clay plains, 238—40;
in Ironstone Plateau, 261—2:
in south-eastern Sudan, z60-—2:
development of, 270-1; employ-
ment in, 276

Anegeissus schimperi, 6971 ;
sp., 67, 68

Anuak tribe, 16, 84, 23840

‘Arab, Khor, 226

Arab, contact with negroes, 13;
dislike of Egyptian rule, 14;
tribes in Sudan, 74-5; invasion
of Nuba Mountains, 78; defini-
tion of, 80; entry into Sudan,
80; in Western Kordofan Dis-
trict, 83; traditions of animal
rearing, 93; increase in popula-
tion, 108; scarcity near Dongola,
130; in West, 148; craits of,
153, 16o; in Kheiran, 163;
167-70 passiz; in Nuba Moun-
tains, 173; tribes, 270

Arabia, tribes of, 74, 220

Arabran desert, 33, 231

Arabic language, 13, 16, 18, 21,
75, 83, 84, 88, 148, 225, 245

‘aradeib (Tamarindus indica), 134,

173

Arbaat, Khor, 232

Argo, Khor, 138; Island, 138

Avistida pallida, 68; sp., 6g

Arkell, A. J., 15, 37, 78, 82, 83
1306, 138

Armenians, 251

Aroma, 2223

Arundinaria alpina, 71

Agili cotton, 228

Asmara, 16

Aswan, Dam, 16, Tog, I20-7
Passim, 140; town, 226

Asyut, 18

atamiy, 60

Atbai, 215, 219-2% passim

Atbara, battle of, 15; climate of,
44, 46; functions of, 105;
135-7 passim; dom nut factory
at, 218; railway to, 267; indus-
try at, 275

Atbarn River, regimo of, =g, 218
terraces beside, 37 vopetation
Feside, 63; population beslde.
o tnbwitary of Nile, 119!
brideing of, 137: use of, 164,
IH6; 2rg; navigition of, 190

Ailsera-Rahad wilesshad, 187

“iem channel, 114, =25

“feppt River, 250

Anhib, 227

Aunliyva, Jebel Dam;, 57 T0K, BT
126, 2oG. 21

Avuloiva tribe, 87

Lnngars, 19

Aweil, 56, 54, 106, 238—40, 242,
248, 262, 264

Aweil Dinka, 98

Awlad Himeid, 177

Azadivachta indica, 73, 163

Azande, see Zande

Azum, Wadi, 150, 152, 166

Azza forest, 71

babanusa, 165

Bacon, G. H,, 141

badob, 63

Bagridae, 243

Balr el Arab, 69, 111, 116, 165-6,
242

Bahr el Ghazal, population of
province, 19, Io4, 106-8; water
regime of, 29, 116, 128, 245:
drainage system, 15, 114, 117;
soils of, 53; slavery in, 84;
Dinka in, 85: tribes of, 87;
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Bahr ¢l Ghazal—coniinmued
settled areas of, 88; physical
conditions in western, 97, 253;
name of, y11; visited by Arabs,
166; flood plain of, 242; Tron-
stone Plateau in, 249; swamps of,
250—1 ; exploration of, 266

Bahr el Jebel, flood plain of, 6o0;
crossed by Dinka, 85; name of,
111; regime of water in, 113-17
passim; 243, 246; proposed con-
irel of, 123—5, navigation on,

244
Bahr ez Zeraf, 111, 11617
Baker, J. N, L, 111
Balker, Sir Samuel, 86, go, 110, 253
balagh land, 222
Dalanites aegypliaca, 64, 667, 69,
236
Ball, J., 36
Balogh, T.. 265
bamia (okra, Hibiscus esculentus),
142,145, 175, 185, 187, 195, 242
Ban-Buweida hills, 194
bananas, 152, 224, 242
Banno, 159
bacbab tree (febeldi, Adansonia
digitata), 18, 158, 173
Bagqara Arabs, B1-8, 163-77,
r82—3, 192
Bara, 103
Baraka, Khor, 226—31
Baraka delta, 36, 37, 57; cotton
m, I05; 270
Barakal, zolL, 207, 221
Barbour, K. M., 127,152—-3,213,270
Bare:, Wadi, 150
Bari tribe, 85-6, 242, 253, 263
Barlial, Jebel, 138
barley, 142
Baro River, 117, 245
DBasabir basin, 141—2
Basement Complex, structure and
reliel of, 32—4; soils of, 52—4;
242, in Northern Sudan, 131;
crossed by Nile valley, 133; in
Batn el Hagar, 140; in Western
Sudan, 148, 157, 162; water
supply in, 170; in Nuba Moun-
tains, 172 ; in central clay plains,
(87 in Bulana, 215, 218;
basin irrigation, in Lgypt, 120;
in Sudan, 133—43 passim
Batahin tribe, 218
Batn el Hagar, 79, 140
Bauer, P. T, 205
Bauhinia reliculata, G4
Baxter, . T. W_, 17, 16, 75, 87
Bayouni, M. S., 183
Bayuda desert, 66, 70, 81, 128,
131, 139, 170
Beckevopses, sp., 69
Bedeiriya 1ribe, 78, 82
Bedeyat tribe, 17, 18, 83, 151
Beigo tribe, 84
Beja tribe, 16, 74-80, 84, 63,
108, 196, 22331
Belgian Congo, 16, 17, 55, 89,
243, 255
Belgians in Equatoria, r4-13

INDEX

Bell, H, 214
Beni ‘Amer tribe, 16, 80, 223—9
hassin
Beni Helba {ribe, 166
Beni Hussein tribe, 150
Beni Rashid tribe, 81
Beni Ummaya tribe, 82
Bennctt, 5, C. ] , 166
Bentiu, 238
Berber town, 79, 105, 135-06
Berber tribe, 81
Berber province, abolition of, 19
Berber-Shendi reach (see Shendi-
Berber reach)
Bergeig pump scheme, 142, 144
berstmn (lucerne, Medicago satival},
142, T45
Berti tribe, 82, 84
Bilad es Sudan (lands of the
blacks), 13, 88
bilharzia, in Northern Province,
140; in Gegira, 203
Biren Natrun, 132
bird pests, 194, 2471
Birkid tribe, 84
Bisharin tribe, 16, 8o, 218, 226—7
Biyut, Jebel, 184
Black, R, P., 109, 124, 246
Blepharis (2} Lnavifolia, 68 (7)
edulis, 217; sp., 68
Bloss, J. I'. IE., 231
Blue Nile, régime of water 1, 15,
2g, 113, II7-13, 120, I25;
valley of, 15, 16, 119; carriage
of silt by, 36; overflow of, 37;
terraces beside, 37, 57; source
of Gezira plain, 58; vegetation
beside, 64, %3 population be-
side, g7; archaeological sites
beside, 104; source of, 110; tri-
butaries ol, 111; colour of, 111;
settlement along, 18g; naviga-
tion on, 193-g; salts in, 203;
cultivation beside, zo7; in Khar-
toum Province, zo7—9; irriga-
tion beside, 210-11, 212; bridg-
ing of, 267; prospecting along,
268
Blue Nile Province, urban popni-
lation of, 1o5; demography of,
107-8; soils of, 64, 1283; head-
quarters of, 207
Bolten, A. R.C,, 141
Boma platean, 61, 234—42
Bongo tribe, 86, go
Bongo-Baka tribal group, 86
Booth, G. A., 190
Bor, 6o, 23542
Bor Balanda tribe, 84
Borassus aelhiopium, 69
Bororo (Cow Fulani) tribe, 8¢,
166, 167
Boscia senegalensis, 68
Bosnia, ? origin of Shaigiya, 78
Boswellia papyvifera, 64, 69, 71
Bothviochlon tnscuipia, 262
boundaries of Sudan, 1518
Dbovine pleurc-pneumoma, 239
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inhabitants of, 74; seat of Par-
liament, 88; roads to, 104, 273;
Nileat, 111, 11819 railway at,
135, 199; site of, 198; steamers
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Khartoum—continued
at, 19g9; general account of,
207—¢; market at, 224—5; Tech-
nical Institute, 274

Khartoum North, 137,207,209, 267

Khartoum Province, towns of,
105; demography of, 107-8;
general account of, 207

Khashm el Girba, 273-T4

Khatmiya sect, 105

Khaya grandifoliola, 71, 251-2;
senegalensis, 70—2, 73, 179, 254,
sp., bg—72

Kheiran, 157, 159, 162-3

Khuwei, 158

Kigelia aethiopica, 173

Killing, Jebel, 154

King, H. H., 171

Kinyet1, River, 250

Kipling, T. M., 73

Kioga, Lake, 111-12, 125

Kitchener, Sir H., 14-15, 267

Kitchener School of Medicine, 274

kiteih (Trigonella laciniala), 143

Knight, R. 1., 21

Koalib Jebels, 176

Konjara' tribal name of Tur, 33

Képpen, W., 38

Kordofan, Province, 19; sands of,
36, 60; vegetation of, 64, 66, 73;
population of, 74-83 passim;
towns of, To4; demography of,
107-8; drainage of, 116; name of,
i 28; general account of, 14779

I<archat tribe, 8z

Koresko, 131

Korti, 78

Korur, Jebel, 131

Kostt, soils of, 57-8; communica-
tions te, 104-5, 158, 198; White
Nile at, 117; catile driven to,
166; canning industry at, 167,
275; steamers at, 199, 240, 243,
244; 1irrigation near, 210-T3;
distance from Juba, 244

Krotki, K. J., 107, 245

Kujuria, 173

Kuku tribe, 85-6, 253, 259

Kulud, 142

Kumeir basin, 141

Kutum, 151, 153

Laboni {orest, 71

TLado enclave, 15, 36

Lado, Jebel, z50, 253, 262

Lafon, Jebel, 253, 260—1

Lagowea, 83

Lahawin Arabs, 214-15, 218

Laing, R. G., 198

Lampen, E. (sc. G. T)), 84, 170

Lango tribe, 84, 260

Lannea humilis, 69

lateritic soils and crust, 32-0,
52-6, 70, 24904

Lates niloficus, 243

Latuka tribe, 856, 253, 2601

Lebon, J. H. G, 21, 42,939, 139,
179, 187

leguminosae, 106G

Teopard skin chiefs of Nuer, 19
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Letti basin, 135, 138-9

Levantines, 154-0, 244, 27T

Lewis, D. 1., 97, 140, 238, 253

Libyan desert, 18, 34, 131-2

Ligo tribe, 85

Lira Jebels, 178

Liria, Jebel, 253, 261

local government, 21

Locusta migratovia migratoriowdes,
241

locusts, 171, 241

Loka, Jebel, 249-50, 262

Lokalyan, River, 2612

Lokoya tribe, 85

Lokoro, 261

Lol, River, 242

Lolle, Xhor, 116

Lopit tribe, 85

Lotillet, River, 261

TLotti forest, 71, 252

lubia (Dolichos lablab), 142-3, 10T,
203—7, 210, 260

lucerne, 142, 145

Lugard, Lord, 19

lulic {shea butter nut, Bulyrosper-
mumm nilokcimy, 70, 242, 253

Luluba tribe, 85

Luo tribe, 84—5, 88, 238, 252

Luvironza, River, 111

Luxor, 40, 120

Lyons, H G., 36

Machar marshes, 58, 117,130,183,
200

Mackinnon, E , 201, 228

MacMichael, Sir I1., 15, 75, 78,
81, 83, 162

Madi tribe, 87

Maerua crassifolia, 66

Mafaza, 192, 218

Maghdhiib (pl. Meghadhib), 137

Mahas, dialect, 16, 78; people, 207

Mahdi, see Muhammad Ahmad

Mahdiya, 14, T14, 158, 163, 184,
194, 227-8, 2007

Malgila road, 130

Main Nile, 37, 57, I11, 1237

Maintno, 105, 191

maize, T4z, 155, 159, 175, 137,
214, 242, 255-0

Malakal, climate of, 38, 46, 49, 51,
104, 234, 230; site of, To4; Nile
at, 117-8, 124; steamers at, 19G;
irrigation prospecis mear, 213;
general account of, 243-8

malaria, 140, 217, 244

Malha crater, r70-T

Malouf, Dr., 207

Mamlukes, 81

Manaqil, 105, 122, (81, 180, 200,
205, 211, 214, 210, 269

Manasir, 79, 137

Mandari tribe, 85-6, 242, 201

mangoes, I42, 152—4, 259

March, G. F,, 178

Maridi, 87, 253, 256

Marlowe, J., 15

Marra, Jebel, 34, 46, 53, 61, 68,
71-2, 83, 93, 102, 28, 148-55
passim, 265

Masalit, tribe and Dar, 17, 84
Masid, 202

Massawa, 231, 266

Mather, D, B., 82

Maurice, G. K., 253

Mazmum, Jebel, 187

Mecca, 14, 82, 230—2
Mechanized Crop Production, 97,

196-8
Medicago saliva, 142
Mediterranean race, 74; sea, III,

120—2 I\
Meidob, 34, 151, 170 3
Meidob tribe, 83—4, 150, 169
Mekali, 222
melons, water, 160, 163, 190
Metlut, 213, 242
Meroé, remains of, 136
Merowe, 79, 81, 139
Merowe-Dongola reach, 93, 119,

128, 133-45 passim
Mersa Darur, 231
Mersa Sheikh Ibralim, 231
Mesellimiya Arabs, 81
Mesellimiva, El, town, 207
Meshra "Akrib, 194, 199
Meshra ‘er Rek, 104, 116, 245
Mesiriya Arabs, 81, 150, 177
Meteimer, 213
Metemma, 1306, 146
Meteorological Service,

publications of, 21, 46, 51
Mfumbiro highlands, 117-12
migrations ol population, 17-18,

74—5, 8o, 82—3, 86
inigrations of nomads, 93, 150-1,

£57, I82—4, 187-8, 218, 240,

243—4

Miller, A. A., 46

millet, bulrush (dukkin, Pen-
nisetum typhoidewm), 151, 159,
260

millet {dhura, Serghum vulgave),
142—3, 151-2, 155, 159, 102, 165,
183, 185, 187, 190, 196, 198,
203-6, 2Io, 220, 224, 232,
2452, 254, 259, 201

Milne, G, 53—

minerals, 157, 264, 268

Mirafaly tribe, 79

missions, Christian, 83, 88,178,277

Mocha, 231

Mog, Khor, 232

Mogren, 11720

Mombasa, 231

Mongalla, TTI-T4, 124—5, 234, 240,
256, 2023

Morison, C. G T, 56, 62, 70,
103, 242, 2512

Morrice, H. A, YW, 135, 138, 214

Moru tribe, 87, ros, 253, 256, 258

Moru-Madi tribal group, 86-7

Movya, Jebel, 36, 58, 184, 187

Muglad, 165, 168, 177

Muhammad Ahmad {the Mahdi),
14, 169, 208, 265

Muhammad Al, 13, 85, 266

Muhammad el Maghdhiib, 137

Mundu language, 87

Munziger, W, 266

Murada
Murchi:
Murle 1
Murrat
Muslim
203,
Myrica

Nadel,
nagana
najil g1
I35,
Nalder
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Napata
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116, 245
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, 46, 51
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tion, 17-18,
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8, 218, 240,
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), 62, 70,

35, 138, 214
253, 256, 258
oup, 86-7
184, 187

w
{the Mahdi),

835, 266
dhib, 137

Murada, 208

Murchison Falls, 111—12

Murle tribe, 242

Murrat Weko, 131

Muslim faith, 13-14, 75, 102, 143,
203, 232, 279

Myrica saleifolia, 71

Nadel, 5. F,, 83, 175-6

nagana, 253

nagil grass (Cynodon dactylon),
135, I51, IGH

Nalder, F., 82

Namasagali, 112

Napata, kingdom of, 78

naga'a, 69
Nasir, 238

Nawa beds, 34

Ndogo-Sere tribal group, 867

neem (Aeadivachia indica), 73, 163

negro peoples, 74, 83—4, 107, 148

Neurada procumbens, 151

Newbold, D., 132

Newhouse, F., 114

Nigumi, M. A, 15

Nile, hydrology and control of,
26, 29, 72, 109-27, 243, 279;
evaporation from, 49; reliel to
east of, 52; overflow of, 72;
settlement beside, Too; naviga-
tion on, ro4; in Northern Sudan,
131-47 passim; in southern
Sudan, 249; exploration and use
of, 266—9

Nile basin related to Sudan’s
boundaries, 15, 26, 148; climate
of, 22

Nile valley, crossed by Egypto-
Sudanese boundary, 16; cadas-
tral survey along, 25; down-
warping along, 34; crossed by
depressions, 41; relief east of,
52: population beside in Nor-
thern Province, 97; swamps be-
side, 93

Nile-Chad divide, upwarping
along, 34; in Western Darfur,
t48, 150

Mile—Congo witerihed, oro

WHITI~

upwarping  dlong

44 taai ks near, 55 -soetile-
ment-pattern Hear, Too; dnun-
agn of, ‘Tz, 114, #34) gengral
account of, 2a-52

Nile-Red Sea watershed, 219

Nile Waters Agreement, 119, 121,
127, 147, 169, 194, 210, 269, 273,

279

Nilo-Hamites, 17, 84—7, 103, 264

Nilotes, 17, 18, 84—5, 88, 103, 184,
23847, 253, 264

Nilotic languages, 75

nimithi (Simuliwm sp.), 140

Nimule, 109, 113, 124, 249-50, 263

No, Lake, 58, 111, 114, 116, 125,
234, 238, 243

nomads, in Eastern Sudan, 16,
215-33 passim; 1M Western
Sudan, 17, 150-2, 157-8, 165,
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169—71; in Northern Sudan, 18,
79, I39; in central clay plains,
18, 182—5, 199, in south-east
Sudan, 260—r1 ; attitude to herds,
270

Northern Province, establishment
of, 19; survey of, 25; food supply
of, 98; settlement in, I100-1;
towns of, 103; demography of,
107-8; general account of, 128,
131—47 passim; settlement in,
186—9; irrigation in, 269; land
hunger in, 275

Nuba tribes, 18, 78, 82—4, 88, go,
97-8, 173-7

Nuba Mountains, relief of, 26, 33,
rainfall of, 46; seils of, 53, 57,
61, 251; vegetation of, 66, 68, 7z;
density of populationin, 98, 106;
demography of, 107; situation
of, 128, 130, 148, 157, iron ore
in, 266; prospecting in, 268;
cotton in, 137, 270, 275; drain-
age of, 159, 161; general account
of, 172-8

Nuba Mountains Province, aboli-
tion of, 19

Nubia, 74, 81, 133, 140

Nubian desert, I3I, 268

Nubian Serics, 33—4, 52, 60, To4,
rzo, T3T, T33, 135, 149, 151, 155,
157, 181, 194, 196, 215-16

Nuer, Leopard Skin chiefs of, 19;
iribe, 64—5; homes of, 103; way
of life, 238—43

Nuer-Dinka wars, 83

Nubians, 16, 7483 passti, 97,
123, 127, 207

Nuri, 145

Nyala, 153-7, 104-9, 273

Nyangbara, 85

Nyima jebels, 173

Nyepu tribe, 85

Nzara, 258, 275-6

oil, prospecting for, 233

oil palms, 249, 258, 204

Hea chrysophylla, 71; hochsieliert,
75 ; laperiini, 72, sp, 712, 252

Omdurman, battle of, 15, go, 265;
cuitivation near, g97; density of
population in, g97; Sudanese
character of, 14, 106; road to
Dongola from, 139; rctirement
to, 147; market at, 154, I70,
183; element of Three Towns,
207-9; inhabitants of, 223

onchocerciasis (river blindness),
140, 253

onions, 145, I52, 162, 224

Opari, 87

Oryza barthii, 237, breviligulata,
69; punctata, 237, sp., 247

Osman Digna, 227

Owen Falls, 11112 dam at, 121,
125

Pagwach, 113
Pallme, 1., 78
Paloich Dinka, 244

A

Pawnicum maximum, 71

P. porphyrrizos, 247

papyrus (Cyperus papyrus), L1z,
234, 237, 242, 246

parliamentary constituencies,
map of, 22

Paterson, R, T, 53, 154

Paul, A,, 74, Bo

Peake, F. G. G., 73

Pennisetum  pedicellatum, 68-9;
purpuveum, JI; VAIMOSHM, 67,
236; fyphoideum, 151, 187

Peers, A. W, 262

Phaseolus vulgaris, 142

Phillips, P., 109, 116

Phoenix dactylifera, 134

Phyagmiles communis, 237

Pibor, District, 19; river, 117

pleuro-pneunonis (bovine), 167,
239

Podocarpus sp., 71, 252

Pojulu (Fajelu) tribe, 85

population, of western desert, 16;
range of by tribes or districts,
19; census of, 22; origins of
Sudanese, 74—8g; distribution
of Sudanese, go-108; future
trends, 1ro6-8; in central clay
plains, 191-4; in southern clays,
237-8; in Ironstone Plateau,
252—3

Port Sudan, climate of, 49, 228;
functien of, 105; market at, 136,
224; Tailway to, 137, 226, 2067,
270; salt irom, r53; ginnery at,
230; general account of, 231-3;
industries o 275-£,6, building of,
268

Portuguese, 110

precipitation, see rainfall

Prosopis sp., 68

Protopierus asthiopicus, 243

Pseudo-cedvela kofschyii, 64

Ptolemy, rrr

pumyp irrigation, 97, 135-6, 140,
145, 191, 200-14

(Jabail Ukhra {other tribes), 8o

(Qala en Nahl, 194

gardid soils, 54, 6o, 69, 17309
passim, 187

Qoz, drainage of, 26, 30T, soils of,
60; relief of, 63; field patterns
on, 97; settlement on, 105; in
Western Sudan, 128, 148, 150;
general account of 155-068;
cattle on, 177; ground nuts on,
179; west of White Nile, 181—2,
210, 2F2; Taads across, z26G7;
southern, 267, 274

Quelea quelea aethiopica, 24T

Quraysh tribe, 81

Qurein, 164—5

Rahad, 158

Rahad River, 57, 82, 138-19, 128,
181, 192, 194, 199, 207, 212,
215, 218

Rahad-Dinder Gezira, 192

raifway, built by Egyptians, 13;
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ratlway——continued
supply of sleepers for, 73;
Atbara—IKhartoum, 135; com-
petition with lorries, 136; head-
quarters of, 137; removed, 140;
elfect of High Dam on, I41;in
Western Sudan, 154—9; in Ged-

. aref area, 192-8; Khartoum—
Sennar, 206; to Er Roseires, 212
Haiya to Kassala, zzo, 2250,
development of, 264—76 passim.

rainfall, value of, 37; pentade, 42;
In Rhavif, 44—6; mean, 47; varia-
bility, 48; contrasted with
evaporation, 50; vegetation
and, 62, 7o; effect on housing,
Too; population and, 180, 182;
m northern Gezira, 184, in
southern clay plains, 186, 236:
in Gedarel area, 194, 196; in Red
Sea hills, 226, 228; according to
Munziger, 267

Rainlands map series, 25, 2g, 30

Ramsay, D. M, 70, 251, 254

Ras Abu Shagera, 228

Ras Benas, 231

Rashad, 177

Rashaida Arabs, 81, 184, 2256

Red See, 18, 81, 226, 267-8, 271

Red Sea coast, 34, 39, 49, 128, 215,
2313

Red Sea hills, relicf of, 206;
drainage of, 31, 36, 219, 226:
uplift of, 34; climate of, 39, 46;
vegetation of, 66, 71; population
of, 16, 74, 79; animal move-
ments in, 93; route across, 103;
in Eastern Sudan, 215, 2109,
222; general account of, 226-33;
minerals in, 268

Reira, Jebel, 217

Rejaf, 86, 262

Renk, 57, 104, 117, 182, 234, 244

Riangnom, 238

rico, 248, 266

Richards, C. H., 57, 219

Rigl el Fula, 177

rinderpest, 239, 259, 262

Ripon Falls, 111-12

river blindness (Onchocerciasis),
140, 253

Rizeiqat Arabs, 81, 150-1I, 166

roads, development of, 267-%, 273

Roberts, F. W. C., 228

Boda Taland  Nile Gilige &t, 100
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Ruwenzori mountains, 112

Sabaloka, 33, 36, 79, 82, 133, 135,
137
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Sadd el Aali, see High Dam.

Sahara desert, 33, 39, 49, 75, 131

Said Pasha, 266

Sakel cotton, zo4, 221, 228

Salawa basin, 141

Salix safsaf, 72

salt, 153, 157, 165, 232

sand, of Libyan desert, 18; of
oz, 26, 53, 128, 130, 15I-2,
1560—0g; drainage of, 3o0-1;
in Umm Ruwaba Series, 33;
deposition of, 34, 36, 44; dunes
of, 52, 6o—1; fraction on 50il,
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1457 pie 1 witter ‘sup)
Lhi=f, 1817 Bor mdee,
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ndlford, BN, i

ey, G FE. IV, 8o

Sandison, P. J., 102

sagia, on the Nile, 121; in Northern
Province, 134-44 passism; in
Khartoum Province, 207; beside
White Nile, zro; at Kassala,
224; introduced by Egyptians,
266

Saras, 133

Saundi Arabia, 2312

spuaage frea (i shiadur, Kigelin

Whioficn), 173

01, it Hassils, 2344

achistasomias

de Sehfippe, I 56, 1o L54—3,

Schweinfurth, G., 85—, go

Sclevocarya birvea, 64

5. sp., 68

setf (summer), 39, 42, 49, 51, T42

Seleim Arabs, 81

Seligman, B. Z , 75

Seligman, G. G., 75, 80, 83

Selima oasis, 18, 132

seluka irrigation, 141-3, 207-10,
241

Semeiha, 161, 168, 270

Semi-desert in Western Sudan,
148,157, 169—72

Semitic invasions, 79

Semliki river, 112

semn, 168

Semna, 126—7, 133

Sennar, 58, 82, 190, 168-200, 224,
267—-70

Sennar Dam, 109, 119—22,
I99-201, 200, 211, 269

Sennar-Gedaref railway, 82

Sergi, G., 74

sesame (Sesamion ndicum), 159,
175, 187, 191, 241, 254—8, 260

Setaria incressatn, 67, 69, 237;
pallidifusca, 236; sp., 69, 71

setilement, in Western Sudan, 17y,
105, 150-2, 158, 173—4; general
account of, go-108; in Nerthern
Sudan, 136—9; in central clay
plains, 181-9 passim; between
Rahad and Thoder, 101 inGezira

scheme, 203-6; in Butana, 216;
in southern clay plains, 237-8,
243-4

Shabasha, zoz

Mraddfl 129, 143, 207
Shaigiya, 8, E30—ph, 233
ghambn, 113
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Shilluk tribe, 19, §4-3, 178, 184,
213, general account of, 238—45
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Shinab, Khor, 231

shit@, 39, 41, 142

Showalk, 218

Shukriya tribe, 19, 81, 183, 194,
196, 211, 214-18, 223

Simaika, Y. M., 109, x19, I24,
189, 246

Stmulium dammosum, 140;
griseicollis, 140

Singa, 105, 18891

Sinkat, 105, 2237

Singaita river, 261—2

slaves and slavery, 14, 78, 84-5,
90, 143, 163, 169, 266

sleeping sickness (nagana), 97

Smith, Dr. John, 53, 62—70
passim, 67, 158, 252

Soba, capital of Christian
kingdom, 82

Sobat river, 16, 29, 58, 63, 104,
111, 116-18, 238-9, 245

Sobat-White Nile axis, 237

Soil Conservation Department,
168, 178, 271

Somali tribe, 229

Sorghum puvpurec-seviceum, 67,
177, vulgare, 142, 151
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Southern Sudan, 14, 18, 73, 84,
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Steel, R, W., 82

Stevculia setigaria, 69

Stomoxis sp., 183, 238

Striga sp., 187

Stubbs, J. M., 103, 242

Suakin, Egyptians at, 13-14; trade
route to, 105; governor of, 2z20;
ginnery at, 230, 2%0; general
account cf, 231, 2668

Subagh, 218

Sudan Airways, 245, 274

Sudan belt in Africa, 13, 17,
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Sudan Mahegany (Khaye sp ),
72-3, 173, 179
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Sudan Notes and Records, 2z

Sudan Plantations Syndicate, 143,
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Sudan Railways, 105, 137, T40

Sudan-Congo boundary, g3

Sudan—Egyptian frontier, 140
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Sudan-—French Equatorial Africa
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Sudanic languages and tribes, 73,
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sudd soils, 59
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33

Sungikai, 160

Sumi, 155

Survey Department, 22, 25

surret fly, 225, 238
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Syzygivm guincense, 71

S sp., 71

Ta'disha Arabs, 14, 81, 150, 1606

Tabanis sp., 225, 238

Talyiba basin, 141

Taiyiba (Singa District), 212

Talanga forest, 71

talk (decacia seval), 134, 173

talha, 69

Tali Pest, 261

Tama tribe, 84

Tomarvindus indica, 64, 68-9, 134,
173

Tamariy articuleta, 134

Tana, Lake, 16, 110-11, 1£8,
123, 125-6, 269

Taqqat, Khor, 159

Tayiba (Gezira), zox

tea, 264

tebeldi, see baobab

Teda-Kanuri language group, 83

Tegale, Arab kingdom, 173, 189
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I44, 214; at El Bauga, 146; in
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arcas, 2Io-1I, in Gash delta,
221-6; in Kassala Sawiqi, 224;
in Tokar delta, 22¢9; in Gezira
scheme, 202-6, 269
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tevas (pl. teviis), 180, 1845, 216,
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“timely season” of Nile, 1206
passim

Tis Isat Falls, r18

tob, Shendi, 137

tobacco, 1517, 170, 241, 254,
25962

toie (toich), 55-6, 50, 2X3, 234, 250,
254, 261
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delta, 36—7; 105, 2206-31, 233,
2606, 2zyo; Khor Baraka at,
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Tanj, 86—7, 114
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260-2

Torit, 259, 263
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trachoma, rqo
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88-go; in Northern Sudan, 130;
in Western Sudan, 153-6, 163,
168, 176-8; in central clay
plains, 186, 196, in Gezira,
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Port Sudan, 232; in southern
clay plains, 244 ; during Turkiya,
267; Sudanese attitude towards,
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triangulation, 22
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Trinkitat, 230
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T1z, 121, 249, 257, 259, 263
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Umm Gerr, 202

Umm ‘Ish, Khor, 191
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University of Khartoum, 22, 106,
260, 273—4
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Upper Nile basin, 25, 31, 46, 111,
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graphy of, 107-8; liable to
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234—04
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225, 273

Wad Nimur, zo0z
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Wadi el Melik, 66, 131
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possibility of resettlement, 214

Wadi Mugaddam, 66, 131
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22z, 227, 230, 232-3; in Upper
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104, 245; Tiver at, 114; fish
marlet, 243; agriculture of Jur,
254 ; proposed railway to, 264
Westerners, 18, 82, 184, 190z,
203—5, 216, 221-2, 22030
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| wheat, 142-3, 214

‘White Nile, régime of, 29, 10926
passim; drainage system, 15:
profile of, 36; valley of, 57-8;
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sites beside, To4; navigation on,
11T, 1G9, 244; in central clay
plains, 1817, 208-12 passim; in
southern clay plains, 23448
passum; railway across, 267

White Nile-Sibat axis, 237
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Wright, J. W, 32
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Wyndham IR., 248
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Yemenis, 223, 220, 23
Yirol, 238, 2412
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Zaghawa tribe, 17, 83-4, 1501

Zalingei, I53—4

Zande area and ftribe, 17, 19,
55, 75, 86-8, 100, 103, 108,
252-8 passim, 260

Zande scheme, 25, 253, 2568, 273,
276

Zebaydiya Arabs, 81

Zeidab, 121, 137, 145, 201, 26971,

Zelyadiya tribe, 169

Zeraf Island, 46, 116, 238

Zi el Haja, 231

Zizyphus Spine-Chyisti, 64

Zubeir Pasha, 17
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