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GMERAL DESüRIFTICIf OP TKB DISTRICT • . ' •.••••.••. ' -

...•. Karamoja District, including Za.Ts.3vk, occupies about 

13jOO0 square miles* of the eastern side of the Northern Province 

of Uganda. It is bounded in the north by the Sudan Republic and 

to the east by Kenya Colony. Much of the area is a wide, very flat 

plain at about 3,700 feet above sea level which is an extension of 

the main plain of central and nnrthern Uganda. The district is, 

however, not entirely featureless as several mountain masses up to 

10,000 feet in height and hill ranges, besides isolated hills from 

6,000 to 9j000 feet,, arise from the surface and thus break the 

monotony. The mountain masses may be isolated as in the case of 

the four volcanoes, Toror, I>';oroto, Napak and Kadam, or may be part of 

ranges such as the Chemorongit and Labwor hills. The eastern border 

is terminated sharply along the v/hole of its length by a steep scarp 

commonly knovm as the Turkana escarpment. 

The scenery, overall is that of a semi-aria country v/ith 

large areas of Acacia bushland and thicket and little actual ground 

cover. -j'rosion phenomena are v/idespread over all the drier parts 

of the district. A further marked feature, typical of semi-arid 

areas, is the frequent occurrence of ephemeral streams and rivers. 

Karamoja is sparsely populated by a primitive group of 

tribes, the Karamojong and, to a much lesser degree, the Suk. In 

adaptation to their semi-arid habitat these people are largely 

pastoral but they do practise some cultivation. Cattle are kept in 

very large numbers and are the mainstay to the life of the community. 

But there is an ever increasing tendency to cultivate cereal foods. 

An?3 MD I'lgTHOSS . • • • • • • • ' • ' 

The purpose of the soil survey is to depict on a map the 

different kinds of soil occurring in the district, either as types, 

series or topographic associations (catenas) or complexes of these 

units. Because there is such a very close correlation between S0il 

and vegetation it was also convenient to map the latter at the «ame 

time with very little extra effort. ' ' • • . ' . . ' . 

The soil survey, concurrently with a vegetation survey was 

The exact area has never' been computed as the bound^ies have not 
yet been surveyed, . . •, , ./•••.. '.,-,.• •• • . • ' 

http://Za.Ts.3vk
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oomraenced at the end of 1955. ' Tt̂ ey we're initially and finally-

conducted from a baae in the district headquarters at Moroto with an 

intervening period of l8 months spent at various temporary field 

stations. Mapping of the different soil units has been carried out 

•by interpretation of the aerial photographs of the district 

which has enabled a detailed and accurate map to be produced. ;' ,. 

Boundaries of the different soil units were usually very easily seen 

'through the stereoscope on the aerial photographs and could be 

delineated accurately by knov/n correlations with topography. The 

information was transferred by free hand directly on to the 

1550,000 Prelircinary Plot Sheets prepared by the Directorate of 

Colonial Surveys. These sheets contained the check points for the 

photos and most topographic features and practically all'waterways, 

from vfide rivers to small streams. 'The 1:50,000 soil maps constructed 

in this way v/ere then photographically reduced to Is250,000 and the 

reduction transferred to the basic ilast African lr250,000 grid charts. 

Coloured maps on this scale v/ill eventually be printed, but for the 

time being a black and v/hite map on the scale of 1;500,000 will 

accompany this memoir, so as not to delay distribution. 

Sitensive field work was carried out in conjunction v/ith 

the aerial photograph interpretation and numerous check ti.i/erses 

were made along the roads of the district. Since roads were few 

and far betv/een, large areas have had to be examined on foot 

traverses;, distances of up to 30 miles being covered in a single 

day. During these activities, 147^3011 profiles were sampled and 

several hundreds were described in detail from pits freshly dug, 

murram pits, river banks, gullies etc. 

A great deal of information on the geological, topo­

graphical, climatic and vegetative relationships with soil has been 

obtained. Information has also been collected on land-use and on 

such phenomena as erosion. It is hoped that the soil nap and the 

subsidiary maps on erosion, erosion surfaces, present and potential 

land-use will serve as a basis for future planning and development 

of the district. -...•. 

CLBIATE - , • • • . . : " . ^. , _̂ . ,-.. • ' : • 

The greater part of Karamoja is saini-arid, the least arid 

parte being on the western and north-western borders of tho district. 

Rainfall is' episodic in occurrence, alternating with a prolonged 

severe dry season. Limits range between a probable 15 inches per 

annum in the driest parts to 35 inches on the western boundary. 

Somewhat.more rainfall occurs on the higher mountains. There is 

considerable variation from year to year in the total annual rainfall 

*• 131 of these were analysed 
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and in its distribution. Hovrever, the general pattern is one of 

commencement of the rains in April and cessation in September. The 

period of effective plant growth is only from April to the end of 

August, because intense drought extends from November to the end of 

March; -The months of September and October are generally transitional 

from humid and cool to hot and dry. •" . 

The relative incidence of rainfall is the most important 

factor affecting plant gro",/th, the drier eastern areas whera_ the 

range is from 15 to 25 inches can only support a subsistence 

agriculture. Areas with a somewhat higher rainfall could support a 

wider based agriculture with the cultivation of some economic crops. 

\Yhere rainfall is in excess of 35 inches per annvim such as the 

higher mountains, suitable parts could support a perennial crop 

agriculture. The period of incidence of effective rainfall on the 

higher mountains is generally longer than on the plains. Slight 

and scattered showers during the dry season are not a factor of much 

importance to agriculture on the plains but on the mountains they 

may be important. Effects of "dry season rain" on grass growth are 

negligible in the short-grass areas but they are of importance in the 

long-grass areas'. 

Temperatures in the district are as high as ^6 P in the 

shade during the dry season and over 90°P is generally prevalent 

during the months of January, February and ilarch. Temperatures in 

the rainy season do not often exceed 85°P in the shade.' Temperatures 

often fall at night to below 60°?. 

The humidity, or the lack of it, is another important 

factor affecting plant growth in Karamoja during the dry season. 

When it'falls very low and is coupled v/ith hot dusty winds and the 

absence of rain it brings about rapid desiccation of growing crops 

and grass. In the short-grass areas at the end of the rainy 

period a 3-4 week drought completely transforms green grass into a 

dead, tinder-dry condition. .' •• 

GEOLOGY 

Like Eastern Province and the rest of Northern Province, 

Karamoja is underlain by pre-Cambrian metamorphic rocks of the 

Basement Complex, These were originally laid down under water as 

sediments which v;ere later metamorphosed by heat, pressure and 

solution effects to gneisses, schists and quartzites. The process 

was roughly as follows;- ••••- — • : ., 

Into the early sedimentary rocks came numerous, massive 

acid or slightly basic granitic intrusions: these intrusions v/ore 

injectod in a molten otate and appeared a^ caAssive baJiUolv'Wrwv 

file:///Yhere
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altering the rocks through which they had passed by contact along 

the planes of stratification, joints and surfaces. Weathering and 

removal of the softer countrj' rocks leaves behind these harder, more 

erosion resistant, plut>.nic T:-;-:S. After long continued 

erosion processes the larger intrusions stand out from the surrounding 

plain ;.s^ *""'' "nill ranges, e.g. the Labwor hills. Plutonic rocks 

where exposed show very narked jointing, the joints often occurring 

at right angles to each other. Weathering and subsequent erosion of 

these rocks leave the hardest members standing out as castle-like 

tors or kopjes, with large cuboidal rocks perched one on top of the 

. other, e.g. around Loyoro. 

At a much later date, during the Tertiary period, a few 

widely scattered large scale extrusions of volcanic material took 

place. The period of vulcanicity occurred on a land surface, the 

relic. of v/hich remain to-day several hundred feet above the level 

.of the plain, e.g. the sub-volcanic surface of Moroto mountain. 

Four immense single-cone volcanoes were created by the 'ejection of 

basic magmatic material. The volcanoes v/ere built up by repeated 

lava flov/3 v/hich may still be discerned as parallel beds. Large 

amounts of ash v/ere also ejected, much of which became co.i5olidatèd 

.-to form tuffs ,•• 

Little segregation of valuable minerals has taken place in 

the Basement Complex except in the eastern part of the district, 

including Karasuk; a little has also occurred in or adjacent to the 

Plutonic rocks (Fléuty, 1959)• So far no mineral deposit of ' 

economic, importance has been found. During the course of the soil 

survey a number of interesting, snr.ll deposits were revealed in 
and around i.loroto. 

Karasuk/ The minerals v/sre beryl, cuprite, columbite, corundum,' 

garnet, graphite, ha?."̂ atite, ilmenite,, kyanite, limestone (crystalline) 

magnesite, magnetite, talc, ta„talite and zircon. 

Dating of rock for.-nations and erosion surfaces is very 

difficult in Africa because of the rarity of fossils. The writer 

was fortunate in discovering no less than seven sites of mammalian 

fossils. Pour were in the vicinity of iTapak and three at the foot 

of Moroto mountain. All had been buried by volcanic material and 

later re-exposed by erosion. A third fossil location, • t' '..in̂.r 

importance, has been found in the bed of -he Apule river. Among • • 

the fossils found at Kapak vrere the complete skulls of an early 

hyrax, the teeth of an early elephant and various bones and teeth 

belonging to other animals including .proconsul, the precursor of the 

higher apes. £i the foot of Moroto I&untain well-preserved teeth of 

a possibly hitherto unkno\ra species of prehistoric eleohant v/ere 

recently dieclosedj also nn'rierous bone fragmerts belonging to • 



elephants, bovids and various other animals and reptiles. 

These findings aro of major importance as they will enable 

vertsbrate palaeontologists to estimate more accurately the age of 

the volcanic mountains of Karanoja and the minimum age of the land 

surface over v/hich they erupted. Bishop (1958)j "ho later examined 

the Kapak sites in detail, is of the opinion that the age of the. 

fossils is <-"rlj- Miocene, This means that the land surface 

(African surface) on v/hich the ajnimals roamed must have been at least 

of the sair.e age, v/hich is much older than many geologists considered 

possible. 

GEOMORPHOLOGY ' . _ . . • • - • • 

The Karamo.ia Flain ' • ' 

The most striking features of this district are the 

vastness of the major erosion surface^ known as the Karamoja plain, 

the abruptness of the mountains which emerge from it and the broad 

sandy beds of fast rising rivers. The Karamoja plain is considered 

part of the "African Surface",; it is of end-Tertiary age and is 

described by L.C. King (l95l) as a pedeplain. 3y this is meant a 

plain of low relief composed of many interlocking, ;̂̂ ncave pediments, 

bein'j derived from a less mature state, by gradual erosion of outstanding 

features. The.plain extends as far east as the Suam-Kyoga watershed 

and north from there along the Turkana escarpment 7/cll into Dodoth 

county^ v/her,e it is limited by the Dopoth-Kapota v/aterched. It 

then extends southv/ards and passes slightly to the east of the Labwor 

hills and finally curves round south and west of this hill. The 

greatest degree of flatness is attained on the western borders of the 

district; in the south-west near Lake Opeta the Karamoja plain 

stands at a level of about 3,400 feet. Proceeding northwards from 

LaJïe Opeta along the district border, it rises slightly to about 

3,550 feet at the Okok river on the Teso border. Proceeding east­

wards and south of Kadam. mountain, the plain is upwarped to 45 550 feet 

elevation on the Suam-Kyoga watershed, Betv/een Kadan and Moroto 

the plain is bordered by a long ridge which is a continuation of the 

Suam-Kyoga v/atershed, at the base of the ridg'e at Kakumongole it is 

about 3s900ft. above sea level (Trcndall, Ï959) • Continuing northvrards, 

it appears to breach the ridge, and continues into the base of 

Moroto mountain near Lokitonyala, as a headward extended valley 

system of the Maninani• river^ rising as high as 4,550 feet. Ilorth 

of Moroto mountain it follows the perimeter of the Turkana escarpment 

up to the base of the Nagosi hills and the extended Koten-Ibok chain, 

rising above Kaabong ô an elevation of over 5^000 feet; then by 

gradual pedimontation it drops to the Kapota-Dopeth v/atershod at an 
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elevation of from 4>500 to 4,000 foet. 

The Karamoja plain shows an immonse expanse of a very low 

conoave-pedimented surface from its base level, up to about the 

4,000 foot level. Above this level the topography becomes more 

rolling, in direct relationship T/ith increase in altitude, the 

eastern and northern extremities having more niunerous, smaller 

pediments with deeper valleys than tho central and v/estern parts. 

The drainage system of the plain is most' complex along the eastern 

and northern margins vvhere it is composed of frequent rapidly 

grading streams of mature profile. Some youthful characters are ... 

exhibited such as steep valleys only where the surface rises at its 

perimeter, sometimes to as much as 5s000 feet. Equilibrium between 

dovmcutting, deposition and flov/ (grade) is fairly rapidly attained 

and resultant coalescence to form a few major tributaries takes place 

This is accompanied by considerable deposition of alluvial material, 

on either side of the river banks, tho deposits extending for as 

much as 2 miles in width. Such development is typified by the ' 

coalescence of the Apule, Lumeno, Liatheniko and Masupu rivers, 

which join up with the Ivianimani system to form the Lochomon; the 

Lochomon being a large, sluggish river forming multi-crc:?" braided 

channels with considerable lateral spread as it reaches a level of 

about 3,700 feet. The middle reaches of the large rivers tend to . 

meander considerably with tho occasional developniGnt of "ox-bows". 

The present day flood channels of the larger rivers form trenches 

in the older alluvium up to 100 yards wide and 20 feet deep. These 

are lined with coarse,water-bearing sand several yards thick. All 

travellers in Karamoja sooner or lator have to contend with these 

sand beds as they are extremely troublesome to cross v/hen unconsoli­

dated, I 

Apart from the major plain there are relics of four more, 

probably older erosion surfaces, and three much younger, more or less 

intact plains. The younger surfaces will be described first. 

These are tho Kunyao plain (Trendall, 1959)j the Chapeth-Kapeta plain 

and tho Kidepo plain. The last t-.ro which are described here for 

the first time are very much younger than tho others but their exact 

correlation has not been worked out. 

In the south east of Xaranoja lying bot'.veen tho Chemorongit 

hills and tho Turkwell-llile watershed ridge and south of Lloroto 

mountain, a relatively young erosion surface has beon cut by th» 

Kanyangaring and JCunyao rivers. This erosion surface has bean 

mentioned by Trendall (1959). The surface in outline is relatively 

elongated and narrow, stretching in a rough north-south direction. 

The northern ond reaches an elevation of over 5,000 feet and 



gradually grades doT̂ n to a' base level of approximately 3,600 feet at 

the junction of the Suan and Kunyao rivers, over a distance of 

approximately 40 miles. This surface exhibits the phenomenon of a 

sub-mature to mature state overall, with the development of fairly 

steep-sided valleys in the northern end, where the drainage systems 

aire rapidly aggrading streams, A slow levelling is apparent as one 

proceeds southwards, but a grading-cum-dovvncutting effect is still 

exhibited by the Kanyangareng at Amudat with adjacent steep valley 

sides and the exposure of quite a lot of bare rock by the reduction 

of the soil mantle. '.Vhere the Kanj^angarsng forms the Kunyao the sur­

face levels out considerably and pediments have, to some extent, 

coalesced into larger and flatter units. Some minor development of 

alluvial deposits has also taken place. Around Kacheliba and Karameri 

a few residual hills and inselbergs stick out, the inselbergs at 

Kacheliba being a small cluster of very steep-sided granite kopjes. 

The rocks of the Karameri ridge are metamorphic in origin and consist 

of-a micaceous quartzito which contains the chromium mica fuchsite,. 

, In the north east of Karamoja a relatively minor erosion 

surface has been cut by the Chapoth and Kapeta rivers which are 

tributaries of the Pager river in'Acholi, Phis surface extends from 

an elevation of about 3? 450 feet at the Karamoja '••order up to about 

5,000 feet, being initially flat and v/ell planod, but becoming more 

rugged and^ more dissected as elevation increases. ' There is no 

pronounced scarp between this surface and the main Karamoja 

("African"') surface, only a low ridge separates the two. There is 

a pronounced scarp, however, v/here the'surface meets the bases of 

Morongolo, Lotim and Lwala mountains. The rivers exhibit very 

similar phenomena to those of the main Karamoja plain. Grade is 

achieved rapidly in the upper reaches of the tributaries with the 

development of thick sand and stone, choked beds. The rivers 

Lakalas, Kapeta and Kanapedi coalesce into a single braided channel 

in which there are considerable deposits of fine-grained material 

and occasionally development of semi-stvamp conditions. 

A further minor surface has been cut by the Kidepo river 

system in the form of a Y, by the two rivers, the Kidepo and Narus. 

An erosion surface sloping gradually westwards has been cut by the 

headward advance of the two river systems into the higher ground to 

the east. This surface on the Sudan border is at about 3,700 feet 

at its lowest point v/ith extended valley perimeters rising to 

between 4,000 and 5,000 feet;. on these perimeters fairly deep, 

relatively steep-sided secondary valleys have been cut by the 

consequent and subsequent streams. . ' •' 
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The Pre-African Surfaces 

In addition to the volcanoes rising from the Karamoja 

•plain there are many smaller protrusions v/hich are relicS- of other 

land surfaces, nov/ existing as sharp ridges and inselbergs. 

In a few cases the ancient surfaces may be discerned in flat-topped 

hills of about the same elevation. These ancient surfaces are the 

base levels of former erosion cycles; they are depicted in the 

geomorphological map. * . Davies (1948) recognized four 

surfaces as follows:-

i, A mid-Tertiary surface represented by a fairly level sub-

volcanic surface standing betvreen 4j900 and 5,000 feet under Moroto, 

Kadam, Napak and Toror mountains. 

ii. A narrow relict surface at the base of the Chemorongi hills 

sti-etching as a clearly defined plateau from Lokitonyala dovm to 

Amadat. 

iii.A 65OOO foot erosion surface of Cretaceous age exemplified 

on Mount Zulia and summit levels of Magosi hills v/hich is the 

Gondwana surface of L.C. King and others. . 

iv. A 10,000 foot plain represented by the summit levels of 

the Chemorongithills and possibly the summit of Mount lioroui.'ole. 

These four surfaces v/ill now be considered in turn. 

i . The mid-Tertiary or sub-volcanic surface under the main 

volcanic "aountains is the lov/est relict surface in Karamoja, standing 

above the plain at a level of 4,900 - 5$100 feet as it exists under 

Moroto -\ountain. Hov/ever, little of this surface extends beyond the 

protective mantle of the overlying volcanic rock and it is relatively 

unimportant. The mid-Tertiary surface may extendj however, as relicts 

right up the Turkana escarpment and through the Magosi hills northwards 

as a rough line as far as Uakwamovu. Probably contemporary with the 

sub-volcanic surface is the ridge (now traversed by the nev/ iTbale-

Moroto road) along the Kyoga-Turkwell watershed v/ith a long north-south 

strike'and a summit level of slightly over 5,000 feet extending under 

ICadam, v/hich would indicate a relict surface comparable with the mid-

Tertiary 5,000-foot surface. To the west of this ridge a number of 

inselbergs have been isolated by the advance of the Karamoja plain 

which ends abruptly in places as a steep scarp. The eastern perimeter 

of the ridge is not so vrell defined, as it merges more gently into thé 

surrounding landscape. 

ii. This narro?/ surface is extremely dissected and is only 

revealed by the concordance of summits of 5,500 feet, a few of which 

are flat topped. It is impossible, at present, to correlate them with 

other surfaces in the Protectorate. 

iii. It is extremely difficult to distinguish between relics of 

file://-/ountain
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the mid-T'ertiary surface and the Gondvrana surface, due to the reduction 

of land features to steep-sided inselbergs and residual hills. However 

it is possible to compare the relative pediment levels, and the rela­

tive summit levels with that of the surrounding Kararaoja plain. • 

The Jilagosi hills and the Koten to Nakwamoru range have many 

features in common, the main hills such as Moruangome, Sogoliman and 

Itok arise from pediments of ahout 5s000 feet to summits varying 

'between 5s300 and slightly over 6,000 feet. Two further chains of 

residual hills and inselbergs are clearly defined running in a north-

south direction. The first chain runs from Lading southvi/ards through 

Loyapong and Nakawach to Theau with summits ranging from 6,288 to 

4J770 feeto The second chain, roughly parallel to the first, arises 

at Lokv/akut at 6,048 feet, extending through a chain of inselbergs 

and elevated land to Maru at 4»703 feet. 

These chains, if followed from their southern limits, will be 

seen to join a much larger and more intact land surface at over 

5,000 feet with many concordant summit hills at an elevation close to 

6,000 feet. The evidence provided by these higher features suggetts 

that there was once a much more extensive surface with a probable 

level at about 6,000 feet. 

Dixey (1948) mentions xount Zulia, one of th-̂- summits of the 

area, as having a pronounced plateau top at a little above 6,000 feet. 

There are also a number of other fairly flat-topped summits or near , 

summit levels scattered over the area, notably LemeJ, Lomil, Lokineng, 

Katorosa and many others. The bases of ilorongole, Lotim and Lwala 

mountains all stand at about a 6,000-foot level. 

The dissection of this area of high land is in itself 

significant, as it is the meeting place of one major (the Karamoja 

plain) and two minor erosion surfaces all terminating in this area, 

with the production of immature land forms and numerous inselbergs. 

In fact the three surfaces rise considerably in their upper reaches 

as they approach their terminals. In places a pronounced erosion 

scarp exists between the ancient and the more recent surfaces as 

exemplified near Kalapata and around Lemej, • • • 

It is also significant that there exist numerous large and 

small elevdted land forms close to the main northern mass which 

appear to h^ve been isolated by the advance of the different erosion 

surfaces. One such large mass is the Lokilokaka-Lonyili ridge 

lying mainly in the Sudan with a well-dafincd plateau surface 

slightly over 6,000 feet. The extension of the ridge is clearly 

extended souiiiwards through Kaleri to Nyangea.^ Kalori having a 

T/ell defined 6,000-foot plateau and much of the extended ridge 

being over 5$500 feet. - ' . 
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The pattern of dissection of the once extensive surface appears to be 

cut by a one-cycle erosion phase reducing the original surface, 

without intermediate levels, to the present day siorface. The drainage 

pattern over all the elevated area follows faithfully a structural line 

-pattern as determined by faulting in the underlying rock. At the 

same time, the advance of the intruding new land surfaces also follows 

the main structural lines. The north-south directional flow of the 

LakalaSj Koputh and- Loyoro systems with an east-west tributary pattern 

demonstrate this. They also shov/ a one-cycle dissection of the 6,000-

foot surface to the existing lov/er surface. 

-- • There is evidence to show that the 6jOOO-foot surface existed 

at one time at least as far south as Loyoro, as the summit levels of 

residual hills show. South of Loyoro there is also evidence of 

another ancient land eurface in the numerous inselbergs which occur 

there, but the evidence of a 6,000-foot level is not so marked. 

The Labwor hills to the south and cast of the northern mass 

are a further extended chain of inselbergs. They resemble in many 

•ways the Magosi hills in structure; altitude and direction. The 

summit levels of the Labwror chain vary between 5s000 and 6,000 feet, 

the pediments going down to about 4,000 feet. It is difficult to 

postulate v/hich erosion surface affected the summits of the Labv;or 

hills. There may be evidence of two distinct surfaces as the 

summit levels vary betv/een 5,000 feet and slightly over 6,"00 feet, 

• iv. Purxher signs of an even older surface may be seen above the 

ancient 6,0C0-foot surface. These are the three main mountains of 

Morungole, 9,022 feetr Lwala, 8,057 feet; and Lotim, 7,621 feet. 

They would appear to be relic3 of the 10,000-foot surface as 

exemplified by the Chemorongit hill.^. 

The Volcanoes 

Dominating southern and central Karamoja are four Tertiary 

volcanic massifs. These are Toror mountain, 6,382 feet; Moroto 

mountain, 10,116 feet- the Napak cluster, 8,322 feet: and Kadam 

mountain, 10,067 feet. All are said to be of a single cone, 

radial type. 

Toror stands on a prevolcanic pedestal of Basement Complex 

rocks at an elevation of about 5,000 feet. Today it is a very 

dissected mass, about 5 miles long. The dissection pattern is that 

of valley reduction and scarp retreat to a steeply sloping hill. 

An upright neck of rock stands out close to the sum.mit which may 

be part of the original cone. 

Moroto mountain, the most easterly of the major volcanoes, also 

rests on a Basa.Tient Complex surface v/hich varies in altitude from about 

4,600 to 5,000 feet. IJoroto measures in a north-south direction appro­

ximately 15 miles and somewhat less in an east-west direction. As it 

stands today, it is a roughly circular, much dissected shell, of what 

must ones have been a much larger cone but no tr?,co of the crater 
remains. It is 
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apparent that dissection has followed a differential pattern. The peri­

meter from near Nakiloro, proceeding west around to the residual hill of 

Sdgolimen, exhibits a number of very steep-sided, truncated spurs, v/ith 

•terminal and lateral scarps arranged radially, the terminal scarp faces 

being 200 to 300 feet above the level of the pediment. These scarps are 

cut vertically or near vertically dovm through the volcanic and pre-

volcanic rocks, as one face, or occasionally vdth a differential scarp. 

The upper volcanic rock is cut slightly further back than the lov/er base­

ment rock, producing a slight stepped effect. Between the spurs extending 

well back into the mountain are fairly wide U-shaped valleys becoming 

V-shaped in their upper reaches. The perimeter of Moroto mountain from 

Sogolimen on the Kitale road around in an easterly dii-ection, consists of 

somev/hat elongated, radially arranged, rounded spurs which enter the 

pedinent surface with a gentle terminal scarp or no scarp at all. The 

valleys betv/een the spurs are again U-shaped at their mouths but rapidly 

become narrow with convex walls. The extreme eastern side, bordering the 

Turkana escarpment, shows marked truncation, and the development of a very 

steep scarp face from about 4,800 feet, with significant valley formation. 

The uneven pattern of the basal perimeter can v/ell be explained by dif­

ferences in altitude of the surrounding pediment and plain. On the north 

and vrest sides the terminal scpjps end at an elevation of about 4,500 to 

4)600 feet where the pediment begins, the pediment it"elf being gently 

lowered to the plain level. On the south side, the pediment level extends 

up to, or almost up to, the top of the pre-volcanic surface at a level of 

about 5>000 feet and as a result erosion inducement has been slower. On 

the Turkana or eastern side, the retreat of the Turkana escarpment to a 

base level of about 3,000 feet has had the effect of producing a very 

steep, Tiigh scarp face vdth valleys playing little or no part in the 

retreating process. 

The overall dissection of the mountain still follows a radial or 

consequent pattern v;ith the development of deep valleys, very steep in 

their upper reaches. The advanced stage of denudation of the mass into 

a number of isolated buttos (as in Kadam and Napak) has not been reached. 

The present radial drainage is augmented by subsequent streams near the 

centre which have cut laterally back and isolated the lava flows into 

massive outv/ard-facing benches and obliterated the original central neck 

or cone structure. Dissection of the neck and cone structures may have 

been hastened by the incision of the Nakiloro consequent river which has • 

cut back well into the centre of the mountain, where it splits into three 

main tributaries v/hich have rapidly lowered the floor level and induced 

valley widening. As a result, a central amphitheatre has been produced 

within knife-edge ridges extending in an arc back against the summit 

plateaux of Sokdek and Sogolimen. The valley heads have induced very 

steep scarp faces against these summit plateaux. • It would appear that 

these entrant valleys and their parent streams have pliyed a major part 

in the removal of much of the central part of the mountain. The surcmit 
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benches of Sokdek (10,116 feet) and Sogolimen (9,628 feet) end in very-

abrupt scarps inclined towards the centrOj suggestive' of a crater-v/all 

collapse;, bu-t outer slopes f rem the summits are gentle. • • ' ' • :• 

.:••..' ,The development óf soil on iïoroto mountain has to a certain 

extent been.influenced by the dissection pattern. The soils on the 

steeper-sided spurs of the north and west sides are skeletal or immature, 

with much .exposed rock. The soils on the southern side, on the more 

PQunded spurs, are deeper but v;ith a boulder mantle. 

Kap^k mountain has been well described by B. C. King (1949)» 

9..ccordins to whom^- it is an extremely dissected, former circular, 

volcanic c.one of approximately 12 miles radius. Today only a few •' 

remnants of the former volcano exist, and King estimates that 97 pei" 

cent, of the original volcano has been removed by erosion.' The residual 

buttes are clustered in a rough circle with steep scarp faces' exposed 

inwards-.. • He estimated the height of the original volcano to have been 

in .the neighbourhood of 14,000 feet above sea level. Now a small 

,central plug, Lckupoi, is the only remaining relic of the central vent, 

'It is, surrounded by the four buttes of v/hich Kodiakori-Napak is the 

largest, measuring 8,322 feet. King also states that up-doming has 

occurred. 

Much discussion has taken place about the size of N'l-iak compared 

with the other volcanoes in Karamoja. It was considered at one time.to 

be older, due to its advanced dissection, compared with the others. 

However, the vertebrate fossils found during the soil survey have shô•v•n 

tliat Napak is possibly the same age as lloroto. , • — ' 

There has been a significant development of soils on the plateaux 

of Kapak and on Kodiakori butte, influenced it would appear by rairJ"all, 

as extensive natural forest exists. The soil on the other masses tends 

to be shallower and in parts skeletal. Napak, like the other Tertiary 

volcanoes, stands on a pre-volcanic surface varying in height between 

3,600 and.5, 000 feet. • •-••,"••• - -

., The remaining large volcanic massif- is Kadam, which is the most 

extensive of the four. It rests on a pedestal of Basement Complex rocks. 

Trendall (1959) records a very varying contact height of the volcanic 

base and the pre-volcanic surface ranging from 4,550 feet at Katabok to 

as high as 5,500 feet between Komakatak and Katabok. He states that 

the variation in height cannot be attributed to up-doming as in the case 

of Napak. Kadam as it stands shows little evidence of a former round, 

single-cone structure, except on the southern side, where a radial con­

sequent pattern of drainage is clearly evident. The rest of the mount­

ain shows very extensive dissection, with the removal of an immense 

volume on the north side, producing a concave' outline". The removal of 

a great deal of the northern face may be connected with the collapse 

of the central,dome structure with consequent faulting.' The exposure 

of a number of subsidiary vents has also taken place and King (1949) 

mentions a connection between areas cf faulting and the 
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appearance of subsidiary vents. Collapse of the central dome structure 

and subsetiuont removr.l of debris by erosion night well explain' the 

existence of th3 two v.idely separated,' outv«rd inclined, summit platc-aijx 

of Tebtho and Obda, at respective altitudes of 10,06? and 10,050 feot. 

The outline of Kadam shov/s a differential dissection pattern, 

vAich may v/ell be attributed to the relative rates of erosion, induced 

by a differing elevation of the surrounding land surface, in relation to 

the perimeter of the mountain. Kadam is roughly astride the Kyoga-

Turkwell v/atorshed -v.ith the land surface on the Kyoga side of the -.vriter-

shed being lov/er than that on the Turkwell side. The south and east side 

shows a roughly circular outline, with radial consequent drainage and 

wide, deep valleys between steep, sloping spurs. The west side by com­

parison displays very severe erosion of spurs to razor-back ridges; the 

north side exhibits a concave depressed outline with extreme truncation 

of the spurs, coalescence of valleys and scarp retreat to a massive, 

near perpendicular scarp face. 

The soil pattern on Kadam has been greatly influenced by the 

dissection pattern. On the south side on the gently sloping spurs there 

is some devolopment of a red-brown clay which is stone and boulder 

covered. The valley floors CErry a deep mantle of a hurrcse alluvium, 

'From about 6,500 feet upv/ards humose red clay is found, particularly 

under forest. . . . 

Numerous smaller volcanic vents and plugs arise out of the plain; 

they arc generally not-largo enough to influence the rainfall, and, there­

fore, soil development to any extent. They arc often steep sided with 

thin stony soils of no agricultural value. Koten is probably the largest 

of these, measuring 5j558 feet above sea level, 

AECHASCLC3Y ' • •., ' . • 

Karamoja district bears v/itness to former extensive occupation 

by very primitive, stone age people. In this connection a considerable 

number of finds of stone artefacts v/ere made during soil survey activi­

ties. It apper.rs from the accumulated material on various sites that 

the early peoples belonged to the Stillbay cultural period with 

occasional evidence of Sangoan influence. 

The numerous sites are scattered through tha district, often 

near to permanent water and on the pediments of granite tors. The 

area around Iforoto tovmship has proved to be a particularly rich loca­

tion for artefacts. They are beautifully fashioned out of various stones 

such as chert, chalcedony, obsidian, quarts, talc schist, magnesito, etc. 

•Burins, scrapers, arrowheads, lance heads, backed blades, bored stones 

and many pottery fragments have been found. 

, These cultural remains indicate an ancient settlement by stone 

age people possibly as early as 200,000 years ago. They also exhibit a 
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gradation into the llagosian culturo (V/ayland/ 1932) v/hich is of conpara-

tively recent times - 5>000 to 7>000 years ago. Unfortunately, despite 

the existence of numcr.ous rock shelters in the district, no rock paint­

ings were revealed. • • 

SOIL-FORT-tCTG PH0CBS5BS 

Tv/enty-four soil units have been mapped in Karamoja of v/hich 

nineteen are distinct series or types. There are four complexes and a 

unit for undifferentiated alluvium. 

The genesis of soils in Karamoja has heen affected hy many 

factors such as cliEiatej elevation, tĵ pe of parent rock, vegetative cover, 

topography, aggradation and erosion processes. Man has also had a con­

siderable influence, chiefly in so far as the loss of soils through his 

use or misuse of the vegetative cover. 

It is well established that East African soils have been 

subjected to many cycles of climatic change but it appears that the 

present regime in Karamoja has left an indelible mark on the soils. 

It may well be that the climatic cycles did not reach the greater part 

of Karamoja district and that the present climate has been more or loss 

constant since Tertiarj' times. 

It is abundantly clear that the soils of Karamoja can be partly 

correlated^' the average rainfall range in the area in v.Llch they occur. 

The smaller the annual amount of rainfall, the smaller the amount of 

water penetrating the parent rock, consequently the slower the rate of 

weathering. Comparative rates of \7eathGring are not only affected by 

rainfall but also by other conditions such as maximum and minimum 

temperatures and degree of aridity. Mechanical vreathering of rock may 

occur to a considerable extent by sharp temperature changes or by alter­

nate wetting and drying of exposed rocks. In this way granite inselbergs 

and largo exposed scarp faces are made to exfoliate and coarse detritus 

is built up at the bases of large rock masses. This process is markedly 

prevalent in the drier easbern areas of the district and on the Turkana 

escarpment. Mechojiical i.--cathcring coupled with a low rainfall regime 

in the neighbourhood of I5 to 20 inches produces shalloï/, coarse sandy 

<̂r jgritty soils. Such soils occur all over the dry, extreme eastern 

area of the district and are mapped as the Kunyao Series. These sandy 

loams are generally very truncated without the development of humose 

topsoils and the solum is not more than two feet deep overlying brashy 

semi-rotted rock. 

The prevalence of relatively high tem-perat-ures and the alter­

nating sequence of rain followed by desiccating winds, with an annual 

precipitation of rainfall of a range from 20 to 30 inches, tend to 

produce sandy clay loams of the Panyangara Series. More advanced 

weathering of the parent rook results in a greater amount of o'l'-y bcsing 

'formed.. However, there is still an appreciable amount of sand derived 

from resistant rocti ?.-^A = roddi.sh-bro".vn sandy—clay loam is producad, . 

file:///7eathGring
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A thin stone line of angular quartzite just above the rotted rock is 

often found in these soils (cf. oilier, 1959). Lateritisation is ' 

confined to'soft murram and v/eakly cemented rotted rock. . - ..• •. 

Soil genesis in Kararaoja is also associated with macro- and 

micro-topographic conditions and the intsraction of those conditions ' 

with the climatic regime. where the topography is relatively immature 

and irré^xilar, small hill ranges are produced which do not influence the 

rainfall to any extent, consequently a hrashy surface of rough, unsorted 

rock dohris is produced. Along the Turkana escarpment for example due 

to very steep slopes and a probable rainfall of betv/een 10 and 20 inches 

there is a shallow^ very stony surface^ «ith little or no soil, 

Occasionallyj the stonemantle protects a shallow soil underneath, in other 

cases the stony surface lies directly on rough, partly weathered rock. 

In places v̂ here the hill features are large enough to exert a 

definite influence on the rainfall within an estimated 20 to 35-inch 

range soils of greater depth are producad. The rainfall is high enough 

to bring about a considerable degree of rock weathering and to promote 

the grov7th of a fairly thick vegetative cover. Consequently, an accumula­

tion of soil on hill slopes takes place„ The soils associated with such 

conditions are the red clay loams of ths iokitanyala Series which are 

of very wide distribution from the Chemorongit hills L'. the Timu forest. 

Furthermore, there appear to be definits altitude limits betv/een 

4,500 and 6,500 feet in which they occur. 

Altitude, rainfall, topography and state of the underlying rock 

are factors «hich combine to produce a soil unit of widespread 

occurrence in the north of Karamoja. This is the Kalapata Series, a 

well structured deep reddish-brown sandy-clay loam which occurs between 

elevations of 4,500 to 7,000 feet. The rainfall regime would appear 

to be in the range of 30 to 40 inches, i'he soil itself has developed 

directly from the underlying weathered rock, so that the profile merges 

gradually into the fresh rock. 

The influence of altitude at elevations over 7,000 feet on rain­

fall precipitation is very marked on all the higher mountains in 

Karamoja, The increased rainfall induces luxuriant forest vegetation. 

In turn ths combination of altitude, rainfall and vegetation type 

combine together to produce surface litter and deep humose topsoils^ 

This huEose topscil allo-.vs easy absorption of rainfall and passage into 

the soil, at the same time providing huinic acids v/hich hasten brcakdovm 

of mineral matter. The combination of abundant v;ater entering the soil 

with the addition of huir.ic acids results in a very complete and possibly 

accelerated weathering process which produces a deep profile .of red clay 

on volcanic mount-ins'where derived from igneous and metamorphic rocks 

the soil appears to be more orange colourod„ 
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-, •••.,: • The'influence of topography itself regardlsss of climatic con­

ditions on soil genesis and depth, can frequently be seen T;here the topo­

graphic features induce rapid erosion of the soil from adjacent areas. 

Erosion will take place despite the vegetative cover, the end result 

.teing the almost complete removal of the solum exposing bare rock and 

a brashy -stonemantle. This effect can be seen in mcjiy areas such as 

Amudat, Lokitanyala, the Timu forest, etc. 

'The nature of the underlying rock may largely determine the genesis 

of the soil. The softer metamorphic rocks tend to rot quickly and 

produce deep soils. On the other hand, the harder rocks such as fine­

grained granites and gneisses tend to weather slowly and, depending 

on their mode of occurrence, different soils may be produced. On steep 

granite faces in the Labv/or hills a very shallow brashy soil is formed 

which •-ocumul-.tes if the vegetative cover is maintained, 'vvhen massive, 

horizontally bedded, impervious granite or gneiss bodies occur, mottled 

clay soils with sandy surface layers may be created due to conditions 

of impeded drainage. 

Basic volcanic rocks v/eathsr in a particular spheroidal pattern 

and give rise to clays and clay loams of a chocolate-brovm colour often 

of considerable depth. 

The most v/idespread soils cf Karamoja are thoss of '•••'e Sebei 

Series frequently referred to as "black cotton'' soils. These occupy all 

the low-lying land, apart from trenches and levees of present-day 

-rivers. They are of alluvial and colluvial origin and undoubtedly 

contain much base-rich material from the volcanic hills. Low rainfall 

and high base content would favour production and maintenance of the 

clay mineral montmorillonite. Erosion from the uplands belo'.v which 

the alluvium was deposited v.'ould contribute hill-wash which can be seen 

in many places as a lighter top soil and very frequent angular quartzite 

stones up to 3" in diameter. The dark colour of the Sebei profile is 

due to the clay-organic matter complex but the very dark top soil 

colour could be caused by freo carbon from grass fires. The content 

of organic carbon, is low being seldom more than 1.0 per cent and 

usually about 0,5 per cent. 

More recent alluvium occurs at the'lowest levels leaving the 

older darker soils on the gently sloping pediments. Sometimes the red 

weathered Basement Complex ridges have been eroded almost flat and 

merge very gradually into the black clays. 

---, Several undifferentiated soil series are formed on the more 

recent alluvial deposits. The size and kind of these deposits depend 

greatly en the topography of the surrounding country V/hich influences 
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The.cïimatic regime also determines the periodicity of flow of the 

rivers; A number of-alluvial soils often of great depth occur on the 

margins of all the major rivers and of many trinor ones. The initial 

deposits on- rivors arising in immature topography tend to he narrow and 

of coarse material. As the river attains grnde the deposits tend to be 

finer ?nd more v/idely spread because the coa.lescence of river systems 

into .single units on very mature levelled land allows of a wider 

deposition. The periodic flow of practically all the rivers of Karamoja 

'jinduced by the semi-arid climatic regime bas also a great influence on 

--•jthe volume --:nd kind of material transportod and. its deposition, 

: The'influence of termites on the genesis of soil in Karamoja must 

also be taken into account. The species of termite appear to vary quite 

a lot from cast to west, the small mound-building termites being most 

prevalent in the western part of the district -.vhere climatic conditions 

tend to support a perennial grass savanna. In the eastern part of the 

dis-jtrictj-, other less conspicuous termites tend to become dominant under 

the,'.drier climatic conditions and Acacia bushland. Termites devour a 

groEi'.t deal of .dead-vegetative matter such as dry grass which would other-

; wise' enrich' the topsoil with humifiable material; the soils of eastern 

; Karamoja being notably humus deficient. Termites al^v 'icintribute -co'tho 

; removal of vegetative cover and, therefore, to soil eros-iion. 

' The 'effect of man on the genesis of soils in Karanjpja must also^, 

i be considered,.' 'Man may have existed in Karamoja for at least 200,OOO-,.., 
' • . , ' , ' ' -'• ' 

years, a sufficient period of time for him to exert a considerable 
- '' i ' 

influence on the development of soils. The primitive stone-age tribes 

by their artefacts shov/ that they './ere hunters who depended- on game for 

their survïival,; Ring firing may well have been one of their methods of 

hunting'which over a long period of time v/ould promote a-grass savanna. 

The grass savanna in turn v/ould allow of the build-up of a soil 

protected from undue erosion. There is abundant evidence to show, that 

forty years ago much of Karamoja was such a grass savanna. ;. 

Changes in land-use as exemplified today, by extensive and 

continued overgrazing, have altered the ground cover to that of a short-

tree savanna or bushland over large areas. This offers little protection 

from shebt'erosion 'and, as a result, the soils'exhibit marked signs 

of'truncation. -. •' ••'• ,6 -^'••'• •" ^ 

. 1 The 'influence of fire on natural forest areas as found on the-, 

higher mountain elevations is apparent. In modern times much forest 

has been destroyed and is still being destroyed by the indiscriminate 

use of fire. This has led to a change from forest to grass and much 

loss of soil en steep ridges and slopes, -It has also'resulted in the 

reduction of the humose topsoil of these mountain soils. 
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SOILS. DERIVED FROIJ VOLCA??IC ROCKS ' ''" ' 

1. Kadam Series 

The extent of this soil series is very restricted - it occurs 
only between 8,500 and 10,000 feet on Kadam mountain. Depths of soil 
vary between as little as 6 inches to as much as 5 feet. They have deep 
peaty of fibrous topsoils grading dovvn to a brcvn or yellov;-brov/n to 
yello\Y-red clay subsoil. The drainage is often impeded by massive un-
rotted rock., T^ical profiles are given belows-

• Profile 1 (21016-18) 

Kadam Movintain, 8,500 feet. 

0 - 13" Very dark grey (lOYRsS/l) peaty loam with occasional 
to frequent rounded stones. Handling consistency 
soft, crumby. 

13 - 24" Dark greyish-brovm (IOYR54/2) loam, granular structurei 
handling consistency plastic. Frequent stones present. 

24 - 60" Brovmish-yellovf (lOYRs6/6) stony loam grading down to 
mottled, rotted rock. Stones present up to 6 inches 

^ in diameter, crumby structure. Handling consistency 
_::-•'. -.i soft and cohesive. 

• •; Profile 2 (21014-15) 

Kadam Mountain, 9>600 feet, near Oboa summit. 

0 - 7" Dark brovm (7.5YR54/4) peaty loam. Consistency rtiff 
• .. ;. fibrous to cloddy. Very occasional stones present. 

7 - 28" Dark brov/n (7.5YR°4/4) clay, granular structure, soft 
consistency. 

As would be expected, the most outstanding features of the 
analytical data>: are the high organic carbon and nitrogen figures due to 
lov/ temperatures slowing dovm the microbiological processes of decomposi­
tion. Bases are moderate to very lov; and available phosphorus is very 
low. Reactions vary from strongly to slightly acid. 

^ Vegetation is characteristically Brica arborea heather thicket v/ith 
• occasional Protea abyssinica and open tufted grass. Bare exposed rock 
has a light succulent flora. 

.The agricultural potential of these soils is almost nil due to 
their very high acidity, drying vdnds and inaccessibility. 

2. Moroto Series . . • • • " '' • 

This series occurs on Moroto, Kadam and Napak mountains generally 
•.at an elevation of over TjOOO feet, extending up to 10,000 feet on IJoroto 
•mountain. But on Kadam its range may be from about 6,000 to 9,000 feet. 
The probable rainfall regime lies betv/oon 40 and 50 inches per annum. 
. The soils are characterized by loose surface litter v̂ hen occurring under 
".forest overlying I4 to 25 inches of a dark humose loan. Under grass, the 
•;:humose topsoil is noticeably shallower and of a stiffer texture. Below 
• this is a reddish, granular clay extending usually 3 or 4 feet and 
.'.•occasionally to as much as 10 or 12 feet below the surface. I.'urrara, but 
not laterite, has been infrequently found in these soils. The soil pro­
file becomes mottled through differential weathering as it extends into 
• the Underlying rotted rock. These soils are indicated in the aerial 
photographs by a distinctive large stipple pattern of a very pale colour, 
easily distinguished from adjacent soils. Two profiles arc given verleafs-

Seo appendix for full details 
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• ••; 'i~''.._'. y-'r:''::"^^\' • p r o f n e 3 (20579-82) ;;^';\;:^.,;:.: . . ' . ; ' ^l . S 

Near fo res t camp, Moroto Mountain. 

Al t i tude 8,000 fee t , in grassland. • • - ' ' - - - -

0 - 7" • Eark reddish-lDroT.Ti' (5YR2 3/3) clay loam, sub-angular 
blocky to granular s t ruc tu re . 

7 - 14" " Dark red (2.5YRs3/6) clay loam, su"b-angular blocl.:y 
to granular s t ruc tu re , s l i g h t l y cloddy and p l a s t i c 

.when v>'et. 

14 - 35" Red (2.5YR5 4/6) ao before with frequent very small 
. . black Eiurrasi p e l l e t s . •• • 

35 - 70" Dark red (2.5YRs3/6) clay loam, sub-angular blocky 
to granular, v/ith frequent murram p e l l e t s . Very 

.,; compacted and s t i f f . 

•• • : ; . - - . . • . - • , : . . / . / P rof i l e 4 (20019-22) • ••. 

• 'Kadam Mountain, in'forest at 7,500 feet. 

3 - 0". Black (5YRs2/l) free, loose surface leaf litter. 

0 - 25" Dark brovm (7.5YRs3/2) loam, soft granular or free 
crumby structure. Occasional stones present from 
1 to 9 inches in diameter. 

25 - 45" Reddish-yellow (2.5YRs6/8) mottled v/ith very dark 
'•• ' • ' grey (2.5YRs3/o)s but granular compact otructure. 

' Handliiig consistency soft and crumby. Occasional 
rotted stone present. 

45 - 72" Reddish-yellow and red mottled, brashy, sandy clay; 
soft, crumby structure. Mixture of clay and rotted rock. 

The effects of high altitude are again reflected in the organic-
matter status, especially in soils under forest. Bases are comparatively 
high but available phosphorus is still low, reactions vary from strongly 
acid to slightly acid. 

The vegetative cover is often forest of many species including 
Teolea nobilis, Junirerus procera, Pcdocarpus rnracilior, Albizia pyandi-
bacteata, Dcabsya /roetzonii. Plea chrynoph,Ylla etc. Where fire has 
destroyed the forest a light wooded grassland of Protea abyssinica, 
Fauroa salip-in. and 01 e a chrysopbylla is usually dominant with a- Eror.us 
spp., Cymhopofe-on sp., etc. grassland. 

Moroto soils have to a limited extent been cultivated by the 
mountain tribe, the Tepeth, in the past. Forest legislation, however, 
forbids cultivation at present. Ît v/culd appear from the natural 
vegetation that these soils could be extensively used for perennial 
crops such as arabica coffee, particularly on Kadam and Kapak. 

3. Hadlket Complex 

Nadikot'clays occur in a climatic regime of 30 to 35 inches 
rainfall per annum at an altitude rarjgo from'4,500 to 7j000 feet. The 
eastern side of Kadam mountain and the basal slopes of L'oroto mountain 
have a similar climate as indicated by both the vegetation and soils. 
A brov.Ti clay in certain localities has developed from the'spheroidally 
weathering underlying volcanic rock. The profile varies in depth from 
1 or 2 to 15 feet, being romr-rkably uniform,' vrith-little or no horizon 
development. These broï/n clays are frequently subject to considerable 
erosion, thus producing a somewhat truncated profile under a protective 
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stone-mantle. The occurrence of such stone-mantled brov.-n clays is v;ide-
spread on the southern slopes of Moroto mountain. A typical profile is 
given below:- ,.••...• ..~ .. •• • "••" • 

Profile 3 (18531-4) ••,.•-.:'-

0 - 12"' • Dark hrovm (7.5YES4/2) silt loam with a hard crumb 
structure. 

12 - 72" Very dark brovm (lOYR:2/2) clay loam v.lth sub-angular 
bloclqr structure. 

72 - 144" Kark brown (7.5YRS4/2) clay loan as above v/ith 
occasional CaC03 nodules present. 

144 - I80" Reddich-brov.'n (5YR85/4) clay loan with darker brown 
Dottlings, compact nassive structure. 

The vee^etative cover is strongly influenced by climate and is 
very variable. Around the base of Moroto mountain the soils are often 
covered by a Euphorbia oandolabrum - Acacia brevlsT?ica - A. seyal thicket 
with numerous shrubs and xerophytes and a very njjced grass layer. There 
also appears to sonio extent an Acacia mollifcr:'. - A. brovispica - A. seyal 
- Euphorbia stapfii thicket comrsunity on the drier phases 01' this soil. 
A Conbroturi spp. - Torminalia brov-nii - Acacia seyal conmunity -v/ith 
Hyparrhenia spp. develops on the lower slopes of Moroto mountain. 

Vrtiere the angle of the slope is more prono'inced, such as on 
valley flanks and ridges, shallov/er soil develops of a red-broï/n to brov/n 
colour. The profile rarely extends beyond a depth of 4 feet, usually 
about 2 feet v/ith little or no horizon developrcont apart from a hunose 
topsoil. Nxmcrous stones and soir.etiaes boulders are present, vsually 
exhibiting spheroidal v/eathering. The following is a typical profiles-

Profile 6 (20608-II) 

South side of Moroto Mountain, altitude 5,800 feet. 

•• • 3 - 0" Very dark groy (lOYBO/l) clay, abundant stones,-

linear, oblong up to 2 inches in length. •: ••;•.• 

0 - 13" Very dark brovm (lOYRs2/2) clay, crumb structured, , -• 
becoming slightly more cohesive vdth increasing 
depth, few stones. 

13 - 24" . .Dark reddish-brovm (5YRs3/3) clay, fevrer arid smaller 
stones. Soft but more cohesive consistency. •. ' • 

24 - 38" • Reddish-brown (5YR:5/4) clay, containing numerous very ••'' 
weathered oblong stones up to 6 inches in length. 

'tower altitude and higher temperatures are responsible for 
the low organic-matter status of Nadiket soils. They are notably very 
rich in bases and available phosphate which together with pH increase 
in depth. Lime concretions are present in the deep subsoil. The stony 
soils of this unit are more leached and may be deficient in available 
phosphorus. .'••... .. • 

The depth of the soil on the valley flanks is often influenced 
by the vegetative cover which is a ni;ced Ccr.br0tun - Torriinalia spp. 
wooded savarma with trees such as Cusgoni?. sp. and Eorsbeya sp. The grass 
layer contains Hyparrhenia rufa, ;L filj-cendula, H. lint-nil, Schima 
ngrvcsuta, C;rmbopo;-on spp. etc. Where the soil is very shallow and largo 
exposures of bare rock occur, the vegetative cover becomes very xeropbyi;ic 
with Aloe spp., Acolanthus spp., Sarcostemma vii."inale, etc. 

Nadiket soils arc only used for agriculture to a limited 'extent, 
sorghum being the main crop grown. A little riaize and finger millet 
are also grown en them. 

http://cr.br


i 



-23- •' 

Katatok Series 

•̂••' •• The soils of Kadam mountain are 'someii'Wiat different from those 
of lloroto except on the western side of the mountain. Again climatic 
influence has played a considerable part in the development of the soils, 
KadaHi enjoying a slightly wetter overall climatic regine than Iloroto. 
The basal- areas of Kadam and the lower slopes have developed a reddish-
brown sandy clay of good structure. This soil is some\7hat truncated in 
places but in other places it shows a profile of several feet. Apart 
from the hunose topsoil there is no differentiation into horizons, the 
soil ranges from sandy clay to clay. -Scattered through it are frequently 
rotting volcanic rock particles and occasional ferruginous pellets. The 
parent material of the soil is composed of a brashy, mottled, rotted rock 
layer and there is no development of laterite. A typical profile is given 
belows-

Prbfile 7 (21867-9) 

Mbale-Moroto road, 3 miles east of ITamalu Carap. 

0 - 13" Dark brcvn (7.5YEs4/2) sandy clay with occasional semi-
rotted volcanic stones, blocky structure in situ, granular 
when fractured. 

13 - 40" Brown (7.5YRS4/2) mottled reddish-yellow (7,5YR:7/6) 
• sandy clay with very frequent semi-rotted stones, 
massive blocky structure, brittle consistency. 

40 - 58" Brown (7.5yRs4/4) mottled reddish-yellow (7-.5YRs7/6) 
gravelly clay, frequent semi-rotted stores and ferru-
ginized fragments of rotted rock, briti-'ie consistency. 

58" + Rotting volcanic rock (not sampled). 

The mottling in this profile is due to differential weathering 
and not to impeded, drainage, 

Katabok sandy clay is well supplied with all plant nutrients 
which again tend to increase vatfa depth. But this is due as icuch to 
the presence of fresh minerals in the subsoil as to the dry climate. 

Vegetative cover is variable but Combrctum spp., Lannea spp.. 
Terminalia velutina, ButyrosporCTara parkii, Stryclrr.os spp., Stereosporr.um 
kunthianum and F-rjrca spp. are usually present as a savanna v/oodland. 
The grass layer includes Hr/parrhenia spp., Themeda triar.dra, Andrcporon 
gayanus var. squamulatus, Panicum maximum etc. 

The nature of the soil is greatly influenced by topography on 
the western side of Kadam. On the steep slopes it tends to bo shallow 
or stony in pockets between rock outcrops. Vegetation on the stony 
phases is xeropliytic with Euphorbia spp.. Aloe spp., Aeolanthus spp. . 
dominant, •:., 

Agriculturally, the soils seem to be fertile as good crops of 
sorghum, finger millet, sweet potatoes, cassava, maize and groundnuts 
are grown around the Namalu area. 

5' Hapak Scries •'•••' • , .'.. '"'[ \.. . " .•..,.•. -...'.. ./.•-. ' ., _.;. ' -

On Napak the soils are sliglitly different from those of Horoto • 
and Kadam mountains. The relative slopes of'the basal pediment have 
been of ccnoidorable influence in soil development. There are two 
members of this series - the deep, reddish clay loam and its stony or 
stone-mantle phases. On the steeper slopes a surface stone and boulder-, 
mantled brown to red-brown clay loam has developed ai'ound the base of 
all the buttes to a lesser or greater extent. Angular or rounded stones 



-24-

and boulders cover a soil profile of 1 to 4 feet which- merges, into • 
splieroidally v/eataered rock. On the ir.ore gentle slopes and in pockets 
between boulders a deeper rcd-bro^vn clay loam is four.d. This soil 
extends from 2 to 5 feet or more with a slight humoso surface develop­
ment. Its consistency is usually hard, compact and cloddy when dry but 
soft and cohesive when wet. 'A good crumb structure is apparent and the 
soil is quite porous, • Liurraia may occur but no sheet laterite. The alti­
tude range is from about 4,000 to over 6,000 feet. A deep phase of this 
series ig described belov/s- • •.-.. • . ;, 

•..•,-- • • -• • Profile 8 (19209-16) . •••. • 

Alekilek, one mile N.W. of the plug, upper flat ridge crest. 

Bark grey (5YHs4/l) clay, crumb structured. • ;' 

Dark reddish-grey (5YRS4/2) clay, crumby. 

Dark bro\7n (T.^TRi3>/2.) clay, sub-angular blocky 
structure. 

Dark brown (7.5YR!3/2) clay, massive structure, 
very hard consistency. 

Dark reddish-brown (5YRs3/3-2) clay, massive structure 
in situ, blocky to sub-angular bloclry vfhen dug out. 

ïïapak soils reflect the influence of a fairly high rainfall by 
being strongly acid in the top 30 inches, becoming medium acid belov/. 
They are very rich in bases particularly magnesium and potas3-".uc as would 
be expected from their volcanic origin. The clay complex is -aturated 
only to 74 per cent, in the tcpsoil rising to 87 per cent, in the subsoil. 
In this respect Napak soils are very similar to those of the Bugusegi 
Series of Mount Slgon in v/hich montmorillonite has been determined by 
X-ray analysis. 

Vegetative cover of the Napak soils reflects a rainfall regime 
of between 30 and 45 inches with the development of a mixed Combretarn 
spp., Terminalia velutina, Ficus spp., Strychnos sp., Dombeya sp., etc., 
savanna vroodland with a grass layer including H:/parrhcnia spp., Themoda 
triandra, Panicum maximum, Sohima ner'v'ogum, Hcteroporon contcrtus. 

Cultivation of~the Napak soils has not been observed but it is . 
likely that a v/ide range of crops could be grov/n. Hov/ever, due to tlie ' 
steep slopes, terracing and other such soil conservation measures would 
have to be practised, ". .. " 

6. ' Lolekek Series . :/. 

The Lolekek mapping unit is essentially an orange-red, sandy-clay 
loam to clay developed frcm volcanic rock, particularly in the neighbour­
hood of Kadara mountain. The depth of soil is very variable, close to the 
mountain there may be two or three feet of topsoil grading do'.vn to murraa 
and rotted volcanic rock. Further out in the plains towards Lolekek the 
profile generally appears to be very truncated with between 6 inches and 
2 feet of soil overlying m.assive sheet laterito. 

The topsoil is of varying depth from 3 to 12 inches, porous^ 
soft and easily penetrated by a mattock and of a coarse, granular 
structure, Mineral subsoil may bo almost non-existent, being masked by 
the humus in shallow profiles, or it may extend to 2 or 3 feet. It. is 
a clay, {jonerally hard and compact v/hcn dry but becoming soft and 
cohesive when wetted. Little or no coarse sand fraction is present but 
often there are scattored, small rounded, black-cored cairra-a pellets 
present in varying amounts. The w-irrsra layer r.ay be only 2 or 3 inches 
thick, or as much as 2 or 3.feet. The nurrcin pellets are loosely or 
compactly mixed with soil, Murram usually ovorlios either mapsivc sheet 

0 - 3" 

3 - 6" 

6 - 12" 

12 - 30" 

30 - 72" 
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laterit.e 3 to 6 feet in depth or ferruglnized rotted rock. The laterite 
is coraposed of- ceiaented round or irregular murrain pellets of -̂  to -g- inch 
in diameter v/ith a glossy surface. In cross-section they are reddish or 
orajige-brov/n skinned, socetir.es yellow-hrovv-n inside, with a jet black or 
tlue-hlack core. The rotted rock where it occurs usually narks a sharp 
change fron the overlying murrain. It consists of platy ohlong rock frag­
ments to irreg-ular shaped-rock fragments up to 2 or 3 inches in length. 
The surface of the fragments is dark brown to reddish-brown, usually 
shiny \7ith a black core in the centre of the chip? the original reck 
structure is still recognisable. The solum is porous and free di^aining, 
and easily penetrated by plant roots. 

Air .photo diagnosis ie the same as for the Opopwa Series from 
which the Lolekok clay loans are distinguished only by ground observations. 
The following are typical profiless-

Profile 9 (14597-600) 

8 miles along Fatnalu-Lolekek road. 

0 - 12" Dark brovm (7.5YR5 3/2) c lay, s ingle-gra in s t r u c t u r e . 

12 - 18" Dark brown (7.5YRs4/2) clay, sub-angular blocky s t r u c t u r e . 

18 - 30" ' Strong brovm (7.5YHS5/8) clay with cruab s t r u c t u r e . 

30 - 52" Strong brovm clay mottled dark grey (7.5YR!5/8 and 
2.5YJ4/0) massive hard cemented rock. 

• ••- . . P rof i l e 10 (2IO68-71) 

: 0 - 3 " Dark brovm (7.5YR:3/2) sandy-clay loan, s ing le-gra in 
s t r u c t u r e , f r i a b l e . 

* 3 - . 1 3 " Dark reddish-brown (5YEs3/3) sandy clay with s i ng l e -
grain s t r u c t u r e . 

13 - 50" Yellow-red (5YRs5/8) loamy grave l ; massive, p l a ty 
s t r u c t u r e . 

50 - 60" Yellow-red (5YRs5/6) stony loam, massive structure. 

Lolekek soils vary from sandy-clay loam to clay in texture. Bases are 
high but decrease with depth owing tc tho high rainfall around the foot of 
Kadam mountain. Available phosphorus is moderate to lov7| organic carbon 
and nitrogen are normal. Reactions range from medium to slightly acid. 

The vegetative cover of these soils is usually a Hyparrhcnia -
Themeda grass mixture v/ith occasional scattered trees such as Acacia 
sioberiar.a. The soils are little used for cultivation but produce q.uite 
reasonable grazing. ' . 

7. Naraalu Series '• '•' • ' ' '•̂.:' ' .'. 

The streams and rivers issuing from the major volcanic 
mountains havo all deposited alluvium. The initial deposits tend to 
be fairly narrowly confined tc the floors of many of the valleys and 
flutings of mountain sides. They aro often very deep and, where not 
altered by former or present cultivation, the vegetation cover is a 
fairly thick forest, from which a deep humoae topsoil builds up. 
Only isolated occurroncss of such forest-coverod deposits remain, . • • '" 
usually well up towards a valley head. It is more usual tc find the 
cover altered by man tc a grass savanna or a bushland with only a 
narrow riparian forest fringe, e.g., tho Lia river. . .,•.. • 

file:///7ith
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The 'alluvium varies a great deal in texture, depth, colour and 
stonin'ess. It has been laid dovm by periodic or flash floods with long 
intervening dry periods. V/ide fans are produced in and at the mouths of 
valleys. Hovrever, occasional pem.ancnt streams nay flow throughout the 
dry season v/hich complicates the genesis of the soil. Vihere the water 
table is high, biological activity is stimulated and a rich organic soil 
is developed.' A typical profile is given belov?;- , • ' -

:/.••-:•:.::•. Profile 11 (12049-53) . •' • . • -. 

Namalu Irrigation Scheme 

0 — 6" Dark brovm (lOYRs3/3) friable, crumby loan, with 
occasional niurran pellets and very occasional 
small stones. Plastic on pressure. 

6 - 1 2 " Dark brovm (lOYRs3/3) as above, 

12 - 18" Dark brovm (lOYRs3/3) as above with very occasional 
murram pellets, 

18 - 30" Dark brovvn (lOYRs3/3) as above but more plastic, 

30 - 48" Dark browi nottled pink (7.5YRS3/2 and 7.5YRs7/4) 
friable, crunby loam with frequent large murram • 
pellets. Very porous. 

A further profile v/hich v/as not sampled is given belov; to 
illustrate a different typo of volcanic alluvium in this case with 
Acacia woodland close to the stream bed, the vegetative cover of the 
deposit away from the stream bed being sparse thornbush v/ith & acculont 
plants. This illustrates the importance of \7ater available to the plant 
in the utilization of these potentially productive soils. 

Moroto - Scroti road, I.5 miles from Moroto. Profile on river 
bank. 

0 - 19" Dark red-bro'„-n, soft cloddy clay v.'ith occasional 
small rounded stones. 

19 - 28" Dark brovm, gravel layer of small rounded stones 

mixed with soil. 

28 - 40" Dark brown, clay vrt.th a loose granular structure. 

40 - I6O" YelloT/-brov/'n nottled, mixed gravelly clay with 

round stones, getting larger v/ith depth and show-
• ; ' ing signs of v/oathering. 

These alluvial loams and clays are the most fertile in the 
district; they are very rich in both bases and available phosphorus 
and in reaction they range from medium acid to neutral. ITitrogen 
and organic carbon contents are normal but in order to make the most 
of the other plant nutrients and the abundant supply of subsoil 
moisture, liberal dressings of sulphate of ammonia should be given 
to crops, especially in the irrigated areas. •.•>•.• 

Until very recently the only cultivation of these soils was 
the Agricultural Department's experimental plot by the JTamalu river. 
Here vegetables of all kinds v/ere very successfully grown and sugar 
Cane, citrus and pâ vpav/s flourished. Cotton has been groft-n v/ithout 
irrigation. , . . . • 

The soils v,-ith the greatest agricultural, potential are those • 
dissected by pemancnt Gtreans or vith a high water table. The Namalu 
area is probably the best example and here ixrigaticn has boen carried 
out but the crop productivity without irrigation could still be high 
because of a naturr.lly high water tabic and high inherent fertility. 

file:///7ater
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SOILS DERIVED ?ilOM I'JKBD V'OLCA?riC-lIETA!-.IOR?HIC ROCKS 

8. Toror Complex .-,• .•-.•••':•••'"••••"• '••__''•' ''• 

While not a major mapping unit^ the TororComplex is,nevertheless, 
different frora the other volcanic units. Included here are soils derived 
from the pre-volcanic Basement Complex surface which are quite distinct 
yet form part of a unit with Toror as a whole. The soils at the haso of 
Toror are also different from the hasement soils occurring at lower eleva­
tions. 

Toror mountain is characterized by a fairly steep pediment from 
the surrounding plains, which extends into the base of the mountain. The 
mountain rises abruptly from the pediment v/ith very steep slopes. 

• On the pediment a much gullied, eroded stone-mantle of a red 
clay loam oxists. Profiles appear to be very similar to those of 
Lokitanyala clay loam, but they have been markedly truncated and are now 
only 4 er 5 feet deep. At the base of.the mountain on the extreme edge 
of the pediment and extending some distance up slope is a Basement Complex 
residual stone-mantle. This stone-m.antlc has very little soil and is com­
posed mainly of stones over rotted rock. The reduction of the solum to 
this stage is not, however, complete and eroding pockets of soil are to 
he found interspersed with the stone-mantle. A gradual replacement of the 
Basement Complex stones by volcanic stones takes place on the initial 
slopes of the mountain. The volcanic stone-mantle is composed of angjlar 
to roionded gravel and stones with occasional boulders. Underneath this 
is a sandy-clay loam of grey-brov,n to red-brown colour grading to a red-
brown clay v/ith frequent stones and small, rotted rod; fragments. ïhe 
depth of this soil under the stone-mantle is very vari-Lle but 2 to 3 feet 
of soliim are present. 

It would appear that Toror receives less rainfall per annum than 
the other tlrree volcanic mountains. However, it does receive more than 
the surrounding plains. The summit vegetation indicates a rainfall of 
about 30 to 35 inches per annum. 

l"he vegetation of Toror mountain reflects the changes from soil 
to stone-mantle and from Basement Complex to volcanic stones. The vege­
tation of the pediment soil is an association of Lanne.i humilis, Acacia 
brevispica, A. Senegal, Dichrcstachys gloraerata, Al"bi::ia amara var. 
aericoGophala etc. The Easement Complex stone-mantle carries a scattered 
tree cover of Acacia hockii, Heoria reticulata, Torminalia brcvaiii, Lannea 
triphylla etc. The volccjiic stone mantle carries an Acacia seyal, wooded 
savanna cover with occasional Ccabretum spp. 

Uo cultivation has been seen on Toror itself, the stony nature 
of the soil precluding this. On the pediment good crops of sorghum and, 
to a lessor extent, finger millet are grovm. According to Jic tradition, 
the mountain was formerly occupied by the Lahwor tribe, v/ho cultivated 
extensively on and around it. _..•.---•' 

9» Apedet Clay ' -- •••.:'•.• •—.•••.•••••"••" 

This soil type occurs mainly in the areas west of Kadara mountain 
and around Ilapak mountain. It is found in catenary association between 
Lolekek loam and Sebci clay. The soil is a granular clay v/hich becomes 
very stiff and hard when dry but docs not crack. V&en wet it becomes soft 
and cohesive but not sticky. A further characteristic is the presence of 
numerous small, red-cored murran pellets throughout the profile. The cli­
matic range of tlie soil is from about 30 to 40 inches of rainfall per annum. 
The aerial photograph pattern is not easily distinf;uishod from that of the 
black clay series apart from a slight stipple cff-ct. It has not been 
possible to separate it to any extent from the black clays of the Sobei 
Series. Tv/o typical profiles are as follows?-
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Profile 12 (14585-9) . . ..• 

J-g- miles up Namalu road from the Suan river. -- •.----- -•• •-- —• •-• • - • 

0 - 1 2 " • Dar': grey-brovm (2.5Y!4/2) clay, loose crumty 
structure with occasional murram pellets present. • 

12 - 24" Dark grey-brovm (2.5Ys4/2) as above. . .-. •' 

24 - 40" Dark erey-brovm (2.5Ys4/2) clay, hard and compact, 
breaking into nutty fragments. More freq.uent 
murram pellets. 

40 - 6l" Very dark groy-brov.Ti (2.5YS3/2) mottled reddish-
yGllov; (7.5YH86/6) clay, massive and hard. ;» 
Numerous murram pellets. . ' ' 

61 - 68" Groyish-brov,n (2.5Ys5/2) and light yellowish- ' • . 
broiiVn (lOYRs6/4). 

Profile 13 (14607-IO) 

5 miles from ITamalu towards Lolekek hill. 

0 - 12" Dark grey-brovm (2.5Ys4/2) clay. Massive single-
grain structure in situ but breaks dov/n to small 
crumbs. 

12 - 30" Groyish-brovm (2.5Y85/2) clay as above with freq.uent, 
rounded murram pellets and occasional CaC03 concretions. 

30 - 54" Greyish-brovrti (2.5Ys5/2) clay; hard cloddy structure 
v/ith more frequent CaCO^ concretions and murram pellets. 

54 - 62" Light broT.7n-grey (2.5Ys6/2) mottled light olive brovai 
(2.5Ys5/4) clay as above, 

Apedet clay is very rich in bases, probably due to the presence 
of a raontmorillonitic clay mineral, organic carbon, nitrogen ajid avail­
able phosphorus are normal. Severe dry season desiccation is indicated 
by the tendency for bases to increase with depth. Reactions vary in the 
same v;ay from slightly acid to moderately alkaline. This soil should 
respond very v;ell to nitrogenous fertilizers applied in the v;et season. 

The vegetative cover is usually good, consisting of mixed 
CombretuTT. spp., Lannea schimperi tree savanna with a grass layer of 
Hyparrhsnia r-ifa, H. filiüendula, H. dissoluta, Setaria srhacelata, 
Themeda triandra etc. 

The cultivation of this soil has not been observed. 

MONTAJTB SOILS SERIl'nD F?.0:.ï IGNEOUS AMD ISTA-'JORPHIC ROCKS 

10, Morcngole Series •• 

This series occurs in the Chemorongit Hills and on the higher ' 
mountains in the north-cast of the- district, including Llorongole axid 
Zulia. Its range is generally from about 7,000 feet upwards under a 
vegetative cover of forest or grassland. The soil v/Hen under forest 
shows a loaf litter on the surface and a deep humose layer but under 
grass the humose layer is not so narked. A deep sandy-clay loam 
develops below the humose layer, in appearance and texture being very 
similar to the Horoto Series but is darker and not so red. Laterite 
in this series has not been met v.dth but murram may be present to some 
extent. 
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The aerial photograph pattern is very sinilar to that of the 
montano volcanic clays, heing of a large pallid stipple pattern. Pro­
files 14 and 15 may be considered typical of forest and grassland 
respectively. •;•:••••.••• .'..'."-.• 

Profile 14 (21267-9) 

Mount Morongole, 8,500 feet. Forest. 

0 - 7 " Black (lOYRs2/l) .single-grain, sandy-clay loam. 
Soft J friable consistency. 

7 - 22" • Very dark grey (lOYRO/l) sandy-clay loam. 
Cloddy structure. 

22 - 46" Light red (g.SYHsó/S) sandy clay. Cloddy 
structure when dry, compact, cohesive and 
massive v/hon wet. 

Profile 15 (21271-3). 

Mount Morongole, 8,^00 feet. Grassland. 

0 - 15" Very dark grey (lOYRs3/l) fibrous sandy loam, 

good crumb structure. • .. , 

15 - 27" Very dark greyish-brovm (lOYRs3/2) sandy-clay loam, 
single-grain structure. Cohesive to crumby con­
sistency. Occasional q.uartz stone and granite fragment, 

27 - 4 2 " Dark greyish-troT/n (IOYRS4/2) mettled yellow (lOYRs7/ó) 
.-.;. sandy-clay loam v/ith a cloddy structure and cccaaional 

^ ferruginous pellets. ••.''...• 

Morongole sandy-clay loam varies in fertility in direct pro­
portion to organic-carbon content v/hich in turn depends on whether the 
soil is under forest or grassland. Available phosphorus is romarkablj'-
high in the forest soils. There is no tendency for bases to increase 
V7ith depth v/hich confirms the remark made below about rainfall. 

.. The vegetation of these soila appears to, be the same as for 
their volcanic coiiiitcrpart, i.e. forest or Plea - Protoa - Faurea light 
wooded grassland, indicative of a 40 to 50 inches rainfall. 

• •• Morongole soils are, as far as is knoivn, not cultivated but 
it is probable that they are of fairly high productivity and it is 
likely that permanent crops such as coffee could be grovm. . • '..• 

SOILS OF THE PR5-V0LCAIi'IC SURFACE •'•,'; •• 

11. Lokitanyala Series . •. • . .q.-.'; -,. < " 

The distribution of this series is mainly in the east of 
Karamoja on high ground. Its occurrence is fairly v/idespread at an 
elevation of 4,500 to 7,000 foot. The rainfall range in which it 
occurs is probably from 25 to 35 inches. The profile itself is -often 
deep with very little or no differentiation. The more skeletal phases 
may shov/ some admixture v.dth rock fragments. I/Iurram in the lowest hori­
zons is met with occasionally. A typical profile v/ill extend to 7 or 8 
feet of a deep, sandy claj' with a massive to blccky structure over a 
slightly rotted rock layer. Occasionally the soil overlies a dense grey 
clay layer as at the base of JJoroto mountain. In turn the red, sandy. 
clay itself may be overlain by-black clay of the Sebei Series, 

The aerial photograph pattern is that of a very fine, close-
gi-ained stipple. T-.vo tj'pical profiles are presented overleaf:-
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••.r-,-.- •••^:'- '-• •• Profile 16 (12038-43) • • '• •• ']^ *; 

6 miles from Lokitanyala " ' • - • •• " •' •'• "=!' •• 

O - 6" Reddish-tro'.vn (5YK!4/4) sandy-clay loam v/ith 
occasional large sand grains and feldspar fragnentss 
columnar structure. • .. , 

6 - 3 6 " Dark red {2.5YRti/6) as before. _/ ' 

36 - 48" Dark red (2.5YRs3/6) as before but with more 
frequent feldspar fragments, more compact. 

48 - 60" Dark red (2.5YR°3/6) nassive stone-soil mixture 
vdth frequent angular quartz stones slightly red 
stained and frequent clear feldspar fragments. 

Profile 17 (16036-9) 

Loro Village 

,! 0 - 9" Yellov/-red (5YR:4/8) sandy clay, compact and 
structiireless. 

j 9 - 36" Red (2.5YR34/8) sandy clay, structin-eless, loose 
and free T/ith soft consistency. 

.1 

i 36 - 54" Red (2.5YRS4/8) as above. 

'i 54 - 66" Yellow-red f5YRs4/6) blocky, sandy clay with 
I occasional rcanded murram pellets and large 
.j sand grains. 

{ Lokitanyala soils are v/ell endowed with bases which increase 
'; with depth. They are the best example of what locks like a typical "red 
,| earth" in the Uilnean sense v/hich has had its base status modified by a 
\i drier climate than the one in v;hich it was originally developed. Organic 
'j carbon and nitrogen are low and also the C/N ratio is remarkably so, 
•j possibly on account of termite activity. Available phosphoras is normal. 
I Reactions vary from medium acid in the topsoil to neutral in the subsoil. 

j Undisturbed, Lokitanyala soils support a pronounced thicket com-
j munity of Acacia brevisDica, £>.irhcrbia candelabrum, Coleus sp. and other 
'j- xerophytos with a fair grass cover. In areas v.here the rainfall is 
j slightly higher A. brevis-cica with Alcizia amara var. serioicorihala and 

Terminalia brov/nii occur. 

; Cultivation is not widely practised-on these soils but sorghum 
.! • and finger millet and even cassava can be grown in areas of favourable 
•; rainfall. ."•':..,.-.• .•'••. ;,•.. • • 

' 12. Kalapata Series . ' . •':• -
i 
1. This series is mainly distributed in Dodoth county north and 
; east of Loyoro. It occurs at elevations of over 4,500 feet up to at 
• least 6,500 feet, and develops from v/hat appears to be deeply weathered 
\ rock in undulating topography. The soil profile frequently shows a 
•j stone line of quartsite and granitic fra.^cnts near the surface or some-
I what below. This stone line suggests that the main profile has developed 

under fairly stable conditions after the deflation of the original soil 
down to the level of the present stone line. The soil mantle above the 
present stone line could easily accumulate by simple hill creep. There 
is some development of a humose topsoil but overall there is little or 
no horizon development. The bottom layers of the soil merge into a 
coarse, granular, soft, loose, rotted rock, pale or brô vn stained. There 
is great variation in depth of solum - fi-om 4 to 9 feet, depending on the 
topography. The rainfall ro,7ime is bctvreon 30 and 40 inches por annum. 
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The a e r i a l photo^aph pat tern i s one of a f ine-grained s t i p p l e , 
d i f f i c u l t to distin^juish fron; a Lokitanyala red clay loam pa t t e rn . Two 
typica l p rof i l e s arc shovm belows-

Prof i le 18 (21035-8) 

8 miles north of Kaabong, 5sOOO feet. 

0 - 7 " Dark reddish-brovm (JYHO/S) sandy-clay loam v/ith 
single-grain structure. Handling consistency com- ,i 
pact and cohcsivej mineral particles present. 

7 - 18" Dark reddish-brown (2.5ÏR23/4) gritty 'to sandy-clay 
loam v;ith occasional very small stones and large 
mineral particles present. Single-grain structure. 

18 - 42" Red (2.5YRs5/6) sandy-clay loam v/ith prismatic, 
blocky structure. Occasional snail stones and 
more frequent mineral particles present. 

42 - 62" Reddish-yellow (7.5YRso/6) coarse sandy loan and 
rotted rock. Structureless grading into rotted 
rock. Slightly brov/n stained. Soft, loose 
consistency. 

Profile 19 (21282-4) ' ., . 

I'mile north of Kalapata car:!p, 5j200 feet. 

0 - 12" Rs'-'cish-brovm (5YR=4/3) sandy loam. Soft, friable 
teji.uure, vvdth very occasional rock fragments pre­
sents angular blocky structure. 

12 - l6" Light reddish-bro'.m (5YHs6/4) sandy-clay loam, 
stoneline of mixed rotted granite fragments and 
angular quartz stones. Slightly compacted. 

16 - 72" Reddish-brown (5YHS4/4) sandy-clay loam and rotted 
rock fragments of -^ to f- inch in diameter with 
tongues of rotted rock extending into the profile. 
Consistency loose, soft and granular. 

Kalapata soils contain a normal amount of bases, rather 
irregularly distributed in the profile but pH values tend to increase 
with depth. Organic carbon and nitrogen figures are nomial but avail­
able phosphorus is variable from high to very low. The reaction i-ango 
is only from slightly acid to neutral. 

The vegetative cover is distinctive, being usually Acacia 
hockii and odd Combretum iruoingli, Acacia gsrrardii, Conniohora 
Tiilosa etc. occurring as a light-woodod grassland v/ith few herbs or 
shrubs. The grass layer includes Piyparrhenia spp., Thcnoda triandra, 
Eragrcstis superbi, etc. Quite useful stock keep is produced but there 
is a tendency foyovergrazing and erosion to taka place. 

These soils are not v/idely cultivated but whore they are, 
sorghum and bulrush millet are often grov,Ti; sesame, finger millet 
and cassava are also grovin in favourable climatic areas. 

13« Lokapel Complex 

At least nine different soil series occur in a very complex 
pattoxn on the v;atorshcd ridge dividing the Kyoga-Turta'/ell drainage 
systems at elevn,tior.s of 4,COO +.0 over 5,000 feet. To a certain 
extent traces of stone mantle also occrar. The topography of the 
ridge varies from gently to steeply rolling to almost vortical scarp 
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faces. This variation natui^ally leads to differences in erosion rates and, 
therefore, truncation of the different soils. The components of Lokapel 
Complex are as follovvss- .; -• ' 

(i) Generally the highest nembor is a rod, sandy-clay loam 
similar in every respect to those of the Lokltanyala Series 
T/hich is found around the base of granite-gneiss outcrops and 
on ridge tops, occupying raost of the land surface over ^jOOO 
feet. The soil is usually sheet eroded to a degree depending 
on the vegetative cover and in parts is severely gully eroded. 
Overall the profile depth varies between 2 and 8 feet. Occa­
sionally Kurrani is found in the lower horisons but generally 
the soil grades into.seni-rotted rock. 

(ii) Small patches of Kiinyao red sandy loam which occur usually 
at elevations between 4,000 and 4,500 foot. These are very 
truncated and often gully eroded vrith only a skeletal cover of 
soil over a quartz stone line. 

(iii) Brov/n to reddish-brov.n, sandy-clay loan with a mottled 
greyT-brown to yellowish-broi.Tn, compact clay subsoil. This sub­
soil is widespread, occurring generally between 4,000 and 
4J500 feet on valley flanl-:s and ridge tops. It is a shallow, 
broTm, sandy-clay loam or sometimes sandy loam of fairly 
loose consistancy, becoming compact v/itb depth, and is only 
6 inches to 3 feet in depth. There is often a slight concen­
tration of round, concretionary murram pellets, sometimes sand 
encrusted, in the last 12 inches of the profile with a notice­
able increase in compaction. Quartz stones nay or may not be 

•- present, with or wit^^o>.± murram pellets in a definite stone 
line. The quartz stones are usually sharp and angular, clean 
or slightly stained with iron and up to 2 x 2 x 3 inches in 
dimensions. Below the stone line a hard compact clay horizon 
exists of a greyish-brcvm to a yGllowish-bro7.-n colour, studded 
with numerous to occasional black murram pellets and frequently 
Eottled with red and black spots. Rare CaCOj ccncretions are 
to be found mixed with the clay v/hich itself effervesces 
readily vdth acid. This horizon extends for 2 to 3 feet and ' 
merges into rotted rock at the base. There is usually a fair 
amount of sand distributed throughout xho profile. 

(iv) Sandy alluvial soils and sandy clay alluvial soils asso­
ciated v/ith all the streams dissecting the watershed. Those .. 
are, in all v/ays, comparable with recent alluvial soils olse-
Vr'here in Karamoja, consisting of a numerous layered profile 
of up to 15 feet in depth and up to •} mile in width. Arte­
facts are sometimes to be i"ound. •• 

(v) Distributed fairly v/idoly are tracts of residual stone 
mantle, these often occur at valley heads and on the flanks 
of immature streams which are still rapidly dov.Ticutting. - ,-;- ,[ 
Large expanses of stone mantles are found on the steeper 
western scarp v/here the ridge descends rapidly to the level • ..• ; 
of the Karar:oja plain. The stone mantles are generally • • 
residual, mixed v/ith brashy rock material overlying semi-
rotted rock, but in places fresh rock, '-'any areas of 
transition stone mantle are developing from the eroding 
soil mantle by accelerated erosion and are scattered all ' '" . 
the v/ay along the ridge from Moruita to Lorcngedwat. •' . ' [. 

(vi) Betv.'oen Horuita and Kakomongole there are extensive-
occurrences of a soil v/ith a profile depth, of 4 or 5 feet 
to 20 foot. This has a yollow-brov.r. to olive or grey brov/n̂  
sandj'-loara topsoil on mottled, very compact subsoil of sandy 
clay or sandy-clay loam. The mottles are roughly circular, 
pale red in colour and up to l/3 inch in diameter. There 
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may also he present scall. roimdod, sand-encrusted concretions, 
reddish in crosQ-soction, whicn are probably indurated mottles, 
often concentrated as a band at the base of this first horizon. 
Occasional angular, sharp quartz stones up to 3 or 4 inches in 
dianeter maj'' be present as a thin or scattered line. 

At about 4 or 5 feet there is a change to a more frequently 
mottled layer 2 to 3 fest thick evading into a very hard, dense, 
non-cracking greyish-yellow to. grey-brow-n, sandy clay extending 
to 12 feet from the surface. A basal layer of quartzite and 
other rock fragments may be present overlying a further nottled 
yollov/-brov/n clay layer containing reddish, sandy, iron concre­
tions. Finally brashy, ycllcw-stained, rotted gneiss is reached, 

(vii) A soil in all vrays similar to the Opopwa clay loam series 
is occasionally present tov/ards the Uoruita-Kakomongole end of 
the watershed. ." ._ . ' , 

(viii) Sebei calcareous black clay constitutes the lov/est 
member of the complex, > ' 

(ix) Small occurrences of Panyangara sandy-clay loams are also 
found towards the northern end of the «atorshed. 

J ••. " Three profiles of the Lokapel unit are described belcws-

Profile go (i696l-3) " . •" ; ' 

Lokapel Complex, series (i) 
Typical red clay loam. 
Water Catchmcni Experiment. . .- • • 

0 -6" Red (2.5YRs4/6) s.andy to fine sandy-clay loam, 
structureless in situ; hard consistency. 

6 - 19" Reddish-brovm (2.5YR;4/4) fine sandy-clay loam, 
structureless. Very occasional quartz stones 
present. Hard lumpy handling consistency. 

19 - 49" Reddish-brov.n (5YR;4/4) gravelly loam of mixed, 
small Eurram pellets, fine sandy loam and rotted 
rock fragments. Very occasional smooth quartz 
stones present. Hard, brittle handling consistency. 

•••••• Profile 21 (12792-7) 

Lokapel Complex, series (iii) 
Typical p rof i l e of brovvn, sandy-clay Icam - grey-brown clay 
Kalomeo enclosure. ' . 

0 - 4" Brovm (7-5YR!5/4) sand, sub-angular blocky 
structure. Loose, soft consistency. 

4 - 10" Brov,Ti (7.5YR-5/4) sandy loam as before, very 
loose and soft. 

10 - 23" Rcddish-bro™ (2.5ÏRS4/4) sandy-clay loam, 
compact massive structure. Hard and brittle 

•' consistency. .. .: . • .-

23 - 39" Dark greyish-brc^ra (lOyRs4/2) sandy-clay loam, 
'angular blocky structure, hard compact consis­
tency. •. _. . .".-,.. . : • • •• 

39 - 46" YGllowish-brov.-n (1OYR55/4) sandy-clay loam as 
above but mottled and very occasional small 
quartz stones procent. 

46 - 58" Quartzito stone line with angular sharp stones. 
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,.•••••'•::• •••••:• •• • Profilo 22 (13450-4) '•'''' '^ -'^: :•' 

Lokapel Cocplex, series (vi) •:•,' 
Grey-yellcw-brovvn clay fron rCalconongole. 

•. O - 5" .Dark greyish-brovm (IOYRS4/2) loose sand, .-. ' 
• .;.., 'structureless. •; •'• • •• • • 

. 5 - 17" Brovm (IOYRS5/3) sand, sub-angular blocky 
. structure. More compact than previous. 

1 7 - 2 7 " Light yelloïïish-brov.'n (lOYRs6/4) sand, sub-
angular bloclqr structure. Hard, brittle 
consistency. 

27 - 50" Light yellowish-brovm (lOYHs6/4) loarny sand 
mottled pink (5YRS7/4) sub-atigular bloclsy 
structure with occasional murram pellets, . ..:. 

50 - 70" Light grey (lOYR:7/2) sandy-clay loan cottled 
pink i^YRiT//[), aassive, in situ; frequent 

•• ••" murrain pellets. 

The data for series (i) reveals soaev/hat nore leaching than the 
true Lokitanyala profiles but alkalinity still increases with depth. 
Available phosphate is very low. V/ith regard to the soils of series (iii) 
considerable down-washing of the clay fraction has occurred but base 
saturation jjicrcases also with depth reflecting wet conditions prior to 
the present dry onoo Nitrogen and organic carbon are very low; available 
phosphorus also tends to bo lov7. The s-ndy soils of series (vi) show con­
siderable through loachi.i.:' as would be expected. They are very low in all 
plant nutrients, particularly in nitrogen, magnesium and phosphorus. 

The vegetative cover of the Lokapel Complex varies enomously 
according to soil typo and rainfall. Tcvards the southern end there is 
• a mixed Ccmbretun spp., Heeria reticulata, Acacir. hockii, occasional Acacia 
gerrardii oavanna woodland with a Hyparrhonia - 7he-.:£da grass cover. On 
sheet- and g-ally-eroded phases Acacia r.ellifera, Aeiieia brevispica and 
xerophytes tend to invade at the expense of the broader leaved tree elements. 

There is a gradual change in vegetation as one proceeds northwards 
along the v/atershed, the northern end reflecting a drier regime together 
with more erosion because of sparser cover. Acacia n:ellifera, A. brevis-sica, 
Euphorbia c-.n'iol:": "n, r-_ -, i.\''r-'boj-., I'vaiiOa burr.ilis and Acacia p.er.Oiral are 
constituents of a bushland-cum-thiokot cover at the northern end v.lth only a 
few surviving perennial and annual grasses, plus mar.y spiny herbs and shrubs. 

Soils of the complex are h-rdly cultivated apart from the alluvial 
members. Steep topography and the truncated nature of many of the soils 
preclude any agricultural development on a large scale. 

14, Metu Complex 

This unit is not a soil series in itself but is a name applied 
to the physical and topographic state of much mountainous and hill country, 
most of which has no soil at all. Included here aro the isolated inselberg 
groups such as the Labwor Kills, the Magosi Hill, those around Loyoro etc. 
The inselborgs present, on the v.holo, macsivc, bare rock faces with often 
boulder-strev.n pediments. There is little or no soil development on the 
steep slopes though thors may bo some accumulation on the pedim.cntc. Even 
Y/hore there is some soil the roclty nature of the topography disallows 
cultivation. Slopes where the vegetative cover is reasonably protective 
have fairly deep soils, but the removal cf this cover by cultivation would 
seriously expose the soils to erosion. The.Turfojia escarpment is a further 
example of this unit as it is an almost continual scarp faoo with very 
steep slopes, narrov; U-shaped valleys and in places, fairly deep chasms. 

http://burr.il
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Little or no soil acciiEulation taJces place, as the forces of erosion are 
acting as quickly as the forces of creation. The end result of this pro­
cess is the exposure of bare rock sides but more ccsnon is the vildespread 
development of a brashy stone-nantle on rotted rock or a stone-mantle over 
a shallow soil profile of 6 to 12 inches. ., .;. . .• • 

"Steep slopes and hills are easily identified fron aerial photo­
graphs and the delineation of this Eappirig unit is a simple matter. 

ï/hile totally unsuited for cultivation the steep slopes have 
often a varied and useful browse cover of shrubs and saall trees varying 
fron Acacia nisera and Bosv/ellia elefans to Xinenia americana, Stcrculia 
rh^nchocaroi, Gussonia sp. Acacia hockii, etc. 

SOILS OF TI-S KAPJLMOJA PLAIN (AFRICATT SUEFAC5) .- • •• .-.; „.,.• 

15* 'Pafolo Scries 

This series has a distribution on the western side of tho 
district ccrjaencing near the Labv/or Hills and extending northwards in 
catenary or complex association with Series l6, 18, 21 and 22. Pajule 
Series is often the uppernost cenber of the catena. The soil occurs at 
elevations betv/een 3j800 and 5jOOO feet in a probable rainfall regime of 
from 30 to 40 inches per annum. Apart from the major occurrences, occa­
sional minor ones crop up over a v/ide area. Pajule red loams are found on 
very flat, mature pediments of the African surface but they also occur 
around inselborgs such as the Lab\vor Hills. Commonly these soils exhibit 
signs of extreme truncation with only 3 to 12 inches of topscil overlying 
marram or sheet laterite. Deeper profiles often with murram but not 
latorito occur around tho bases of inselbergs, resembling the Lokitanyala 
red clays. Tho sheet laterite appears to be rotted rock lateritized in situ. 

'The aerial photograph pattern is a fine dense stipple, easily 
separated from adjacent soil patterns. A typical profile is shoRn belows-

r' Profile 23 (l6080-2) 

3fk miles fron Iriri on Nabilatuk road. • , ,... •. 

0 - 9" Dark reddish-grey (5YRS4/2) massive compact clay. 
"• Crumbly loose consistency. 

9 - 30" Reddish-brov.'n (2.5YR;4/4) sub-angular blocky clay, 
massive in situ. Soft loose friable texture. 

30 - 54" Reddish-yellow (j.^YR'.l/S) clay mottled dark grey 
(7.5YRi4/0). Massive soft, loose rotted rock end 
soil. Rock fragr.ients soft in texture, v/ith black 
cores. Occasional nurram pellets present. 

• The above profile occurs in the neighbourhood of Napak mountain 
where the deposits occur on the Basement Complex rocks of what v/as the 
pre-volcanic surface. 

A truncated profile is described belows-. 

Profile 24 (20594-5) . •.,..> -•••' 

18.3 miles from Kotido on Labwor road. ,•-;"; .;••••.-;•-,•.•.••.•:•• "' 
,, " • •- • .' , • vt 

0 - 14" Yellow-red (^YR'.^/G). Massive, sandy-clay loam 
J, (in situ), compact at first then becoming v*ry 

soft. Handling consistency soft, loose, friable. 

14 - 55" Light red (2.5YEsé/8) sandy-clay loan. Massivej 
soft, loose r.:urram gravel vdth occasional angular 
rounded quai-tz stones present. 
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'. ;•• A-variation of the atove profile ahows 2 to 4 feet of mixed 
murram pellets of about -|-inch dianater and quartz rock fragnents in a con-
pacted layer.. Beneath this is a-massive lateriticod rock layer about 3 to 
5 feet in depth. .._• ' :'• . 

The analytical data for Pajule soils reflect the transition frcn 
through-leaching to bace-accunulating conditions. Profiles showing both 
of the charaQteristics can be found in the ar-ea. Contents of bases and 
nitrogen are usually adequate but available phosphorus is low. Reactions 
vary according to distance iron the volcanoes - the nearer the more alkaline 

The vegetative cover is often savanna vreodland consisting of 
Combretum pT-ioinzii, CT bindcranun. C. fhasalonse and Heeria reticulata ii. 
Eroded tracts are very frequent and on these the vegetation is often a 
mixturo of odd trees like Terr.inalia broraiii and Acacia brovis-pica, Fagara 
chalybea etc. There is also a narked tendency for xerophytic plants such 
as Sansoveria spp. to invade the eroded phases of the soil. The grazing 
value of the soils, v/here well preserved, appears to be good with a 
Hyparrheni?. - Thoneda etc. doninant. 

Pajule Series in Karanoja is not widely used for cultivation 
outside of Labwor, but in this area a variety of crops are grown. Anong 
the crops are cassava, cotton, sesane, finger nillot, groundnuts and 
Borghum. -Sorghun is probably the most important crop. 

16. Opo-pwa Scries 

The Opopwa Series occurs all along the Teso and Achcli borders 
eastwards into Karamoja for sono distance. This appears to be in direct 
relationship v;ixh higher rainfill limits. It is usually found on ridge 
tops and valley flanks on smooth,pedinented land. 

The profile of those soils is often very truncated v/ith only 
6 or 7 inches overlying nurran but occasionally 2 or 3 feet nay be present. 
The topsoil is of a fine, granular sandy-clay Icam to sandy clay which sets 
very hard when dry, beconiing soft, but not sticky, when wotted. A hunose 
horizon nay be present but is more frequently not. A loose nurran layer, 
miiced v/ith soil usually occurs below the topsoil, v/ith often a brief 
scattering of rounded, brown-stained quartzite stones. Belov; the murran 
layer there is either.sheet laterite or a semi-indurated, ferruginous, 
rotted-rock layer. Occasionally a mixture of both are present but it is 
generally found that the laterite layer shov/s a vesicular structure of 
cemented, smooth, round glossy pellets, reddish-brcvm in colour v/ith dark 
grey or black cores. Narrow quartz stonelines nay be observed traversing 
the profile. 

The underlying rotted rock layer is composed of flattish platy 
fragments with black cores and a yellovz-brov.'n skin, the fragments are 
about 2 or 3 inches and are bedded horizontally. This layer aorgos into 
underlying gneiss or granite rotting into largo platy sections. The com­
bined nurran-laterite-ferruginous rock fragment horizons may extend for 
6 or 7 feet. Two typical profiles are given below:-

Profile 25 (133396-400) 

2 miles north of Nabilatataik. 

0 - 3" ' Brown (7'5YE5 5/4) loamy sand. Loose crumby s t r u c t u r e . 

^ 3 - 9 " Reddish-brov.n (5TF,;4A) candy-clay loan, s t ruc tu re 

f r iab le crumbs but massive in s i t u . 

9 - 26" Yellow-red (5YR;5/6) saridy-clay loam, blocky s t r u c t u r e . 

26 - 33" Yellov/-red (SYRö/ö) gravel ly, sandy-clay loan and 
murran v/ith occasional qua r t z i t e . s tones , s t r u c t u r e l e s s . 

38 - 63" Roddish-yellcv; (7.5YR;6/6) sandy-clay lana, mettled 
erc-y (7.5YP..-3/0) rn-i33lvo shoot ±Tons:izi\o v/ith numerous 
roundod quajrtzite stones up to 5" in diameter. 
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Profile 26̂  (16062-5) 

Near Opopwa. 

O - 15" Dark greyish-brovvn (7.5'Ï̂ Hs4/2) sandy clay, hard 
conpact angular blocky structure. 

15 - 37" Dark yellowish-'brown (lOYR:4/4) sandy clay with 
occasional snooth quartz stone and pea niirran pellets. 

37 - 50" Yellow-brov,!! (lOYRi7/4) sandy clay nettled grey 
(2.5Y56/0) massive conpact, slightly cerp.ented pea 
murram layer with occasional quartsite stones, 

50 - 90" Yellow (lOYRs8/6) sandy clay, cottled very dark grey 
(2.5Yt3/o) massive, vesicular sheet ironstone contain­
ing occasional quartzite stones. 

Severe desiccation ist^ain reflected in the data for the Opopvra 
Series both in the two profiles recorded above and tv/elve others that were 
analysed. Base contents are lov; to moderate and nitrogen and available 
phosphorus vary directly with the organic-natter status. Topsoils are 
often strongly acid in reaction but this decreases to only slightly acid 
in the subsoil. 

Natural vegetation is usually a light wooded grassland or 
scattered tree grassland; Acacia sieberiana or Conbretun guienzi -
C. ghas.'̂ lonse over H^Tiarrhenla - Tho-eda swards. 

Opopv/a soil is rarely cultivated but vTill produce reasonable 
crops of finger nillet and sorghua. Its grass ground-covor forms quite 
good T;ot-season £,:̂ j:zing. 

17» Panyanfcara Series 

Panyangara Series has a very '.Tide distribution in Karancja, 
which can be linked to rainfall. It occurs in the central and eastern 
parts of the district in a rainfall regine cf 20 to 30 inches per annun. 
This soil series occupies the upper levels on smoothly pedimented land 
in an altitude range of from 3,900 to 4,500 feet. 

The profile is frequently truncated v/ith little or no develop­
ment of a hunose topsoil. The soils are conpact, sandy-clay loan to 
Sandy clay of varying depth from 6 inches to 3 or 4 feet, connonly about 
18 inches to 2 feet. The solum frequently rests on a stone line composed 
of angular quartzite from 1 by 4 inches in dimensions. Below the stone 
line the sabsoil is very variable, a nurrara layer •a;/' be present, v/ith cr 
without brov/Ti-stained quartzite gravel. Alternatively, a nurran layer of 
up to 12 inches nay cover a more massive, semi-indurated, ferruginized, 
rotted-rock fragment layer of 2 or 3 feet. The rock fragrr.ents are bet-.veen 
^ of an inch and 2 inches in diameter showing various stages of lateritiza-
tion into ferro-manganese nodules. Underlying the fragnental, rotted-rock 
layer is a slightly rotted schistose rock. 

Profiles 27 and 28 may be regarded as typical of the Panyangara 
Seriess-

Profile 27 (12034-7) 

9 milos north of Anudat. 

0 - 6" Dark brovm (7'5YR!4/4) clay, structureless. 

6 ~ 12" Yellow-red (5YR:4/6) sandy-clay loam, looae oruaby 
structure. 

/continued 
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12 - l 8 " Yellov?-red (5YR:4/8) sandy-clay loam of sub-angular 
..••.• _:.•'.'_..'•-•--- blocky s t ruc tu re . 

18 - 30" Yello\¥-red (5YEs4/8) sandy-clay loan ne t t l ed with 
•' • • black (5YEs2/l) quar tz i te stone l ine at 24 inches 

•i mixed' with seni- indurated, f erruginized, rock 
fragment la.yer grading into ro t ted s c h i s t . 

. P rof i l e 2S (21023-7)' 

Approximately 30 niles south of Kctido nevr road. 

0 - 28" Eod (2.5YHS4/6) sandy-clay loam, compact angular 
blocky structure. 

28 - 34" Yellow-red (5YRS4/6) sandy-clay loan with occasional 
• '• ' .to frequent rounded nairram pellets and frequent 
. ' angular iron-stained quartzite stones; compact, 

•• • • • -' blocky. structure. 

34 - 89" Bark red (2.5YBi3/6) sandy-clay loam mottled dark 
-•:•:••;• - • grey (2.5Ys3/o) angular murram-pellet layer with 

small quartz stones grading into a semi-indurated;.;-' 
rotten rock. .; , - '- -.—•—;-

"89V.142" ' Dark red (2.5YR23/6) sandy-clay loam mottled i,7ith 
-•• " very dark grey (2.5Y!3/o) massive cemented ferru-

ginized rock fragment layer, porous but hard. 

:• 14? -163". Reddish-brovm (2.5YRs4/4) sandy-clay loam mottled •' 
dark grey (2.5Ys4/o) rotted, ferruginized, brasby 

-• •• ; •'_' ' rock. r,".-rly compact and hard. 

The trends in base status in the 18 profiles of this series 
that were analysed are for increases with depth both in respect of total 
amounts present and saturation percentages.' This feature is not invari­
able probably because of local differences in rainfall. Again topsoils 
may be' strongly acid and subsoils nearly neutral. Nitrogen, organic 
natter and available phosphorus are very deficient. 

Natural vegetative cover is Acacia 'bushland v.lth numerous 
•.shrubs and a poor development of grass, the result being that there 
is little effective ground cover and the soils are, therefore, very 
liable to sheet erosion and compacting influences of storms. 

The soils are vddely cultivated, usually for four or five 
years at a time before being aba.ndoned| good crops of sorghum are 
raised from individual plots for the first tv;o years. 

18. Lorengikipi Catena •• ' ' • . . 

This unit is a comparatively minor one occurring only in the 
extreme v;estern part of the district north of Ilapak mountain, and 
generally under 4)000 fset in the rainfall range 30 to,35 inches per 
annum. • It includes a distinct series in catenary association with 
Opopvva orange clay loams and -.ïith undifferentiated black clays. 
Lorengikipi Series is characterized by a brown silty clay loam from 
8 to 40 inches in depth. Thereafter there is usually an abrupt change 
to a soft grey-blue clay horizon of fairly dense texture, ccoasicnally 
mottled black. This clay horizon extends for about 2 feet -r.i grades 
into a very dense, compact hard murram pellet and clay lay.-r 'Trading 
further into laterite. llottling in those profiles indicates impeded 
drainage conditions. . . .. • 

The aerial photograph pattern 1̂3 one of fairly large flattened 
stipple in a smooth Waxy, light-colour e. '-.;;ckground. 

Profile 29 is a good example cf this series;-
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••••̂'" • ••"•- - ""•• "profile 29 (21863-6) •'•":",. 

... Okok Dam road, 4 miles from Lorengikipl Bac. Conbretuia ghasalanse 
•••••grass savanna. •. . .' , > • , 

O - 8" .. Dark grey (lOYEi4/l.). silty-clay loan, massive structure 
in situ, breaking into blocks, hard compact consistency. 

8 - 20" Brovm (7.5YR:5/4)' cFay,•öimilar structure. 

20 - 36" Erovvn (7»5YRs5/4) gravelly clay, nassive in situ 
•breaking to single grain; abundant murr'aK pellets. 

36 - 60" Light gi-ey (lOYRsö/l) v/ith bluish cast, massive clay, 
mottled bro.v.nish-yellow (lOYRs6/t') containing frequent 

• black Iln02/Fe pellets, small .quarts stones and rock 
" • • fragnents. " • . ,. .., • • 

These soils are strongly acid in the topsoil becoming neutral 
belov7 36 inches from the surface. The content of bases (increasing with 
dep̂ fch) is suggestive of a kaolinite-illite clay mineral complex. 
Exchangeable potassium is extremely low in the topsoil and availablij 
phosphorus lov/ throughout the profile. 

The vegetative cover is a Combretum spp. wooded savanna with 
Hyparrhenia rufa, H. dissoluta, K. filipondula, Themeda triandra, etc. 
grass layer. No cultivation oi" this soil has. beejynoticed. 

19. Lomorimong Series 

This S!ij ies is v/idely distribut-ed but very fragmented. It 
occurs v/ith the r'_;:yarigara sandy-clay loams, as a cap on the highest 
elevations of a catenary sequence. Its occurrence is never very large » 
and, while it is a distinctive mapping unit, it is not Important. 

.;•' "̂ • Its main feature is its ash-grey coloured surface horizon often 
of- only 3 to 6 inches, sometimes deeper. The grey surface soil may grade 
into an ochroous-brovm coloured lower layer, but frequently the profile 
is so truncated that the surface lies directly on murram on rotted rock. 
A feature of the murraa and the rotted rock fragr.isnts is the dull surface 
of the fragir.ents - not glossy as in other soils. Red-brovm stained 
an'gular quartzite stones are invariably associated with the soil, generally 
mixed v/ith murram or brashy rock. On the aerial photographs it is distin­
guished by a pronounced stipple pattern. 

Two typical profiles are described belows-

Profile 30 (18032-3) 

Lomerimong, Bckora County. " 

. 0 - 8" Grey (lOTR'.S/l) sand becoming compact v/ith depth. 
Occasional quartz stones present. . Loose and 
structureless. 

8 - 19" Light brov/nish-grej"- (l0YRs6/2) and very pale brovvr» 
(IOYRS7/4) brashj', loiT.y sana, a mixture of ii'̂ ayi-
zite stones, rotted forru£lnou« rock end oandj-- tops->il. 

'•]'''•'' Profilo_31 (20588-9) ./•'•,;;•':''•- v.! .;.•••• 

'Alerek road 63 miles from Kotido. -... • •,.:;•./ ••;•.••.' • 

. 0 - 1 2 " Greyish-brov-n (2.5Y:5/2) sandy-clay loam. Brittle' 
under pressure, angular blocky structure. 

12 - 37" Yellov/-red (l0YR?8/8) mottled (2.5YR:4/8) semi-
indurated mixture of soil, ret-ted rock fragments 
and occasional q-uartzitc pebbles. 
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ïhese light shallow soils r.re usually _nly slightly acid, contair. 
adequate bases but are low in organic msitter "nd nitrogen. Availr.ble 
phosphorus may be very deficient. 

The vegetr.tivG cover is Acacia thorn scrub including Cpnriir'hor-
species. This soil is little cultivated as it is generally too shallo.v. 

20. Kr.tikekils Series 

Strictly speaking this series is not a soil but a geological 
phenomenon» Stone mantles in K'aramoja are derived from the erosion of 
the soil profile down to a forner stonoline (usually quartzite) or to the 
fresh or sli.Atly rotted rock. Truncation is initiated hy sheet erosion 
which le?-ds to .̂ ully erosion, a very characteristic undulating topography 
being produced. The creation of stone-nantle topography is fairly wide­
spread over Ilaraiiiojaj being associated v/ith relatively immature land 
surfaces such as the Lokitanyala area. It also develops -.videly on steep 
hill slopes and to a certain extent on steep pediments. It may also 
develop on the v.-\tershed̂  bet-.veen tv.'o different erosion surfaces. 

The composition of the stone mantles varies according to such 
factors as slope and parent material. It is usual to find a surface 
detritus of sharp angular to sub-angular stones v;ith a coarse gravel 
material in bet\,eon. This layer may be only 2 or 3 inches, or ag;in it 
may extend up to a foot. Underneath the stone mantle is a soil layer 
of varying depth from a fevf inches to 2 or 3 feet. This soil is often 
a sandy variant of the former soil mantle. 

In the case of the calcareous clsys, the profile is frequently 
eroded dov.ri to the Itvcl of the CaCÖ3 concretions, these concretions 
remaining to form a -'"-trital mantle over the remaining shallow, highly 
calcareous clay. The CaC03-nodule mantle is often reinforced by 
detrital stones and gravel. Stone mantles are usually unsuitable for 
cultivation but not absolutely so, as vAere any depth of soil exists 
belOH the surface it v.ould be quite feasible to cultivate provided the 
stones \.'£re not too largo. The aerial photograph pattern of stone 
mantles is distinguishable from surrounding soil areas by the 
pale or -.Aitish appearance on the photographs and by a characteristic 
drainage pattern. 

Two profiles are given belov/:-

Frofilc 32 (21072-5) 

2 miles from Lokitanyala on Kitale road. 

0 - 3" Yello«-red (5Y?.:4/6) gravel- the fine earth is silt 
loam. Abundant brov/n-stained quartz stones and 
occasional schist fragments. Soft, loose, single-
grain structure. 

3 -•?' Heddish-brov/n (5YR54/4) silt loam -./ith very 
occasional quartzite stones present. Porous 
soft, loose, single-grain structure. 

7 - 14" Light reddish-bro-rfn (5yH'5/4) gravelly or sandy 
loam. Small, coarse quartz grit -| - 1/3 inch in 
diameter v;ith occasional quartzite and schist 
stones up to 3 inches in diameter. Compacted. 

14 - 39" Yellov.-red (5Y]R;4/8) and light bro-.m (7.5YR16/4) 
sand, occasional quartzite stones and schist 
fragments. Soft consistency, 

39 _ 54" Ycllo'.vish-brown (l0yRf5/4) loose soft, rotted schist 
generally clean and unstained of sand grade. 
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Profile 33 (21081-4) 

2 miles from Kakiloro, , ; •.'••'.. 

O - 1" Hark brov-ii (lOYR!4/3) loamy sand and bro;misli-
'. yellow (lOYRs6/3) surface stones. Angular sharp 

", ".,,. stones up to 9 inches in length, 

1 - 9 " Dark brov/n (lOYRs3/3) loany sand with surface 
mantle of stones and gravel - soft, loose and 
crumby structure. 

9 - 22" Tark brovm (7.5YH54/4) and strong brovm (7.5YR:5/8) 
sandy loam with numerous rotted rock fragments 
mottled red and black, about l-l-i" inches diameter. 
Massive; slightly compact in situ, otherwise 
structureless. 

. 22 - 62" Strong bro'.vn (T o^Ri^/S) sand and very dark grey 
(7.5YRs3/o) rotted-rock layer of brashy fragments, 

• - • • small at first growing larger with depth, soft, 
loose and porous consistency. 

The fine-earth fraction of this profile reflects the influence 
of the dry climate5 bases, v/hile generally low in amount, saturate the 
•exchange capacity to about 70 per ceni. increasing to 95 por cent, with 
depth. Available phosphorus seom° to be correlated with organic Kiatter 
ïihich is low to very low. 

The vegetation on Katikokile soils is veiy variable depending 
on a number of faci.nrs such as density of stone cover, sise of stone 
cover, and the kind of parent material. Generally there is a Conbretum 
transvaalense or Acacia hockii savanna woodland/grassland. 

3To agriculture is practised on the soils of this series. 

21. Amuria Series 

This series has a comparatively narrow distribution in a rainfall 
regime of between 30 and 35 inches. Its main occurrence is south and east 
of the Labv/or Hills and northwards towards the Sudan border in catenary 
association with other soils. It is generally found on very smooth, flat 
land over an altitude range of 3,800 to 4,500 feet. In appearance it is 
very similar to Lomerimong sandy loam but has altogether a deeper profile 
often with sheet laterite in the lower levels. A typical profile of this 
soil e.xhibits- a slightly trancatod grey sandy surface vath some pink sand 
wash, ohis horizon extending for 7 to 12 inches. From about 7 or 8 inches 
a gradual grading into a yellow-brovm, sandy-clay loam taJces place, extend­
ing for possibly 10 inches. Occurring here and in the next horizon are 
occasional quartzite stones up to 6 inches in diameter. From about 17 to 
20 inches the profile shows the developiaent of murram concretions 10 to 
15 inches in depth, the concretions gradually coalescing into sheet 
laterite. This extends for another 4 to 6 feet. The laterite itsolf is 
composed of unusual platy sections about half an inch thick, glossy brov;n 
on the surface but red and black in cross section, and appears to be 
formed from the rotted rock jr. situ. 

The aerial photograph pattern shows a strong'ly marked, evenly 
spaced stipple v&ich is easily distinguishable from the pattern of 
adjacent soils. 

These soils are little used for cultivation but generally 
carry a mixed Ccmbroturj woodland with- a Hyparrhcnia - Theracda grass 
cover v/hich provides useful grasing. 

Usjny profiles of this series are described in the memoirs 
on tho BOil-a of J.'orthern "-nd Eastern Prc/ince, respectively. 
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22. Seboi Series . -. 

This mapping unit is the largest unit in Karamoja district and 
is a complex of varying clays -which are impossible to separate when 
mapping» The black clays cr "£lack Cotton" soils, as they are often 
erroneously called, have a wide distribution ranging from prohabjc 
rainfall areas of 15 inches per annum to as high as 45 inches per ann'om. 
The occurrence of the soils appears to he directly correlated v;ith a 
tmifornij fairly level, pediir.ented landscape. They do not occur on steep 
slopetJ„ They make up tho'lowest member'in catenary association with the 
Opopwa and Lolekek clay loams and with the Lomcrimong sandy clay loams; 
their general topographic occurrence being on the lower pediment levels 
and valley bottoms, but occasionally they extend as a massive blanket 
over pediments and valleys alike. In low-lyinÊ areas they form a con­
tinuous sheet for many miles. 

Some variation in field characterLsticü cccur^ but usually they art 
simply 3 to 12 feet of very dark brown to dark grey or grey-black clay. 
then dried out^ the clays exhibit deep vertical cracks? at the same time 
the soil sets so hard that a pick-axe makes little impression. Vihen 
wetted they become soft and sticky. There is some evidence that the 
structure at least of the surface 12 inches improves after 2 or 3 years 
of cultivation and a pronounced crumb is formed. In the lower levels 
these clays become paler and a zone of accumulated calcium carbonate 
nodules appears. The texture of this horizon is much softer and more 
friable than the layer above. The CaCO^ nodules vary greatly in con­
formation and size, ranging between one-quarter of an inch and one inch 
with occasional nodules up to two inches in diameter. They-are'generally 
rounded.'and hard but sometimes soft and occasionally they show black 
mottled'or crystalline cores. The soils almost invariably lie on 
slightly rotted rock Witt a sharp change from rook to clay with little 
or no grading of one int^ Che other. 

..-" • Many profiles show considerable evidence of a colluvial deposi­
tion, there being as many as 2 or 3. separate, horizontal stone.lines and/ 
or lines of murram and gravel, the surface soil being a reddish-brown 
clay loam v/ith the development of an intermittent clay profile. 

An unsamplcd profile is described below;- -. ' . 

, Composite colluvial clay. 

fieddish-brovm clay loam with reddish-brown, 
sub-angular quartzito stones on surface. ' '•• -

Compact iron-stained quartzite stone line 
(stones 6 inches diameter). 

Massive horizon of grey-black compact clay, 
deeply cracked with very occasional quartzite 
stones and CaCO'j nodules at lo'.rar le^'els. 

Dense compact angular rounded iron-stained 
quartzite stoneline. Stones up to 2 inches 
in diameter. 

Massive mixed quartz gravel and. murram pellets 
mottled red and black with large sharp angular 
quartzite stones up to 5 inches in diameter, 
imbedded in compact black clay. 

Iron-stained rotted granite. • • . .• 'i"--. 

Some colluvial black clays may not show a defijiite stoneline 
but may only show a distributed accumulation of stones through the 
solum -with a concentration at the lov;er levels. There is also the . 
tendency to grade into a clay loam with the addition of sand. 

0 - 20'' 

• 20 - 26'' 

26 - 66'= 

66 - 73" 

73 - 98" 

98 - 121" 
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A fairly important' variant cf the Sebei Series is found near 
Amuda, lyinfr belov/ a Ion» granitic gnoiss ridgG, The soils may h;.v& 
been derived from this rock by colluviation. They are clays massivo 
grey-bl?-c!<: in profile v/ith varying but perceptible amounts of clean or 
iron-stained sand present, * A number of horizons are usually present 
under tho initial massive calcareous prey-bl-i'cl̂  clay horizons. The 
loTi/est horizon ae.y show signs of impeded drainsge such as slight 
mottling, but this is not common. 

Surface, clean washed sand, 

0 - 60'' Structureless, compact grey-black, deeply cracked 
clay, with red-stained and clean sand present. 

60 - 84'' Structureless less compact, grey-v/hite clay v/ith 
abundant CaG'03 nodules from J inch to 2 inches in 
diameter. - . • . . • '• 

84-II4" Dense, compact, smooth, grey sandy-clay layer with 
frequent scatter&d rod and black murram pellets and 
angular smooth and sub-angular iron-stained 
quartzite stones up to 2 or 3 inches, 

114-129" Massive sandy grey clay mottled yellow and orange. 

••I29-I4O" Clean seni-rotted gneiss. 

On the aerial photograph these areas have an extremely smooth, 
dark, v/ax-like i.ppearince, • , • 

Three profiles cut of 26 that were sampled and analysed are 
described belov/s-

Frofile 34 (12074-9) •' -•-
• KangolG, 1 mile up Kotido road, ' •' .' 

0 - 6" Dark brovm (lOYR!4/3) sandy-clay loam, hard compact 
and multi-cracked, sub-angular blocky structure. 
Very occasional sm'.ull iron-stained quartzite stones 

• " present and a trace of sand. 

6 - 12" Dark brown (lOYR°3/3) sandy-clay loam as above but 
more missive and blocky structure, 

12 - 13" Very dark grey-brov/n (2.5-H=3/2) sandy-clay loam as 
above hut v.dth many small quartzite stones. . 

18 - 30'' Similar but more small stones. 

30 - 48" Light olive-brown (2.5Y:-5/4) sandy-clay loam with 
more frequent stones and sand present. Consistency 
softer and looser than above. 

48 - 66" Pale olive (5Y;6/3) sandy-clay loam v/ith occasional 
quartz stones and some loose sand - loose nutty 
structure. 

, ; Profile 35 (12819-22) ' ••' 

. Nabilatuk road, 2 miles oouth of Amuda rock. 

0 - 3'' Bro'.vn (lOYRi5/3) sandy loam, compact, hard, 
massive structure. . '. 

3 - 9" Dark grey (lOYR;4/l) sandy-clay loam, cloddy, 
r breaking into nutty fragmor.ti-; brittle 

'. consistency. 

/Continued 
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9 - 33" Grey (5Ys5/l) sandy-clay loan. Angular bloclcy 
structure. Occasional small quartz stones present. 

33 - 48" Grey (jYsj/l) sandy-clay loaa, with very occasional 
quartz stones, massive, in situ. 

Profile 3g (16937-41) 

1 laile from Morulinga Hill on Scroti read. 

0 - 3 " ' Hark grey (2.5Ys4/0) clayi massive, very hard 
compact and deeply cracked. 

3 - 24" Dark grey (2.5Y:4/0) clay as above. 

24 - 51" Dark grey (2.5Y14/0) clay as above but smoother 
cut face, denser and more compact. 

5?. - 78" Dark grey (2.5Y!4/o) clay mottled white (2.5y:9/2), 
crumby v;ith numerous CaCOo concretions. 

78 - 102" Vfliite (5Y:9/l) mottled yellow (lOYR;8/6) rotted 
schisty rock of sand grade. Crumby structure in 
hand but very compact and hard in situ. 

The most vri-desproad scil type within this scries is clay, but 
soils as light as sandy-clay loam occur frequently. Topsoils are invari­
ably slightly acid to neutral in reaction increasing to mildly or moderately 
alkaline with depth. Eases are present in abundance, particularly magnesium; 
sodium may be found in deleterious amounts. Available phosphorus is usually 
adequate but may be deficieit. Pot tests have revealed a strong sulphur 
deficiency in the virgin c-, ils but this can bo ameliorated by vigorous 
cultivation vAiich facilitates the mineralization of humus sulphur. The 
organic-carbon content is remarkably lov; for such dark soils and rarely 
exceeds 1.0 per cent. 5 nitrogen is correspondingly lev.'. 

The vegetation of Soboi soils is very constant v/ithin well 
defined rainfall limits. In the rar-re of I5 tc 25 inches an Acacia 
mellifcra scattered tree/grass savanna develops where the grazing is not 
too heavj' and the grass is burnt annually. In the same climatic regime 
under conditions of heavy grazing an Acacia mellifcra "orchard bushland" 
develops. In the range from 20 to 30 inches rainfall is a m.i:<:ed Acacia 
mellifcra - A. soyal bushland T/ith A. soy.il dominating at the higher end 
of the rainfall, say, 25 to 30 inches_, v;ith A. dreüsnolobiura coming in 
sporadically. Above 30 inches rainfall, A. dropanolobiun forms a short 
scattered tree or bushland area with a 3 to 5 fc-̂ t high grass cover of 
Setaria incrassata. ' 

Sebei Series is extensively cultivated, the crops being mostly 
sorghum and maize. 

SOILS OF THE P03T-AFF.ICA?T SURFACE 

23. Kunyac Series 

This series is mainly distributed in the southeast of Karamoja 
in Karasuk on the 'Kunyao' surface. It also occurs north of I.ïoroto moun­
tain along the eastern border at the foot of the 'Turkana escarpment. The 
series occupies areas with a probable rainfall regim.o of only 15 to 20 
inches per annum. The soil itself is usually skeletal, of a coarse s.andy 
nature, rarely exceeding 30 inches in depth. Beloï.' this is a pcorly 
developed murram, fcrruginised reck fragmonto - quartzito gravel layer 
mixid with angular sharp quartz stones up to 3 inches in diameter. A 
fairly rapid grading into ferruginized rotted massive rock takes place. 
The parent rock is often a hornblende schist or biotitc schist or other 
mctamcrpJnc recks. The aerial photograph pattern is ciicfcG,''\-';;•—, 
Btipple, f.iiifjfjgs the appcerance of very l̂ ine sandpaper. 
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5hvo tyriical p rof i l e s arc descz'ibcd telov/s 

Proflie^37 (15990-3) 

Kodich. 

0 

3 

26 

- 3" 

- 26" 

- 30" 

30 - 42" 

ÖN 

Reddisli-trown (5YHS4/4) loaiqy sand, compact 
massive structure in situ. 

Dark red (2.5YRs3/6) sandy-clay loan, angxilar 
blocky structure. 

Yollov;-rod (^YH'^/S) sandy-clay loacj nettled 
very dark grey (l ,ï)YRs2,/o), compact brashy 
rjixture of brov/n quartz gravel, angular browTi-
stained cuartz stones up to 3 inches in dia'-ieter, 
occasional nurrara pellets and brashy, rottcd-rcck 
fragnients. 

Reddish-yellow (5YRs6/6) and very dark grey 
(7.5YRs3/o) mixed layer of broken, angular, 
sharp, brovvTi-staincd quartzite stones and rock 
fragments mixed with loose sandy-clay loam. 

Profile 38 (15994-6) 

1.4 miles alcni ITalcaijit ̂ roau. 

0 - i" Tellov/-red (5YR34/6) sandy-clay loam of hard 
brittle consistency vith rare snail red-brov-Ti 
qua:-izite stones and oooasional nurran pellets? 
angii'nr blocky structure but cascive in situ. 

3 - 24" Yellow-red (2.5YRs4/6) sandy-clay loan with 
occasional quartzite stones. Prismatic to 
angijilar bloeier structure. 

24 - 43" Light reddish-brovai (5YHs6/4) mixed coarse sub-
angular murram pellets up to l/3" in diameter 
and angular sharp quartzite stones plus rotted 
sugar quartzite. 

As v/ould bo expected from soils" in what is virtually semi-
desert country, the data for the Kiinyao Series provided the most strik­
ing examples of increasing base content and alkalinity v/ith depth. 
Kagneaium is remarkably high, often being .in excess of calcium. ITitro-
gen, organic'matter and C/lT ratios are consistently lev/ due to very 
higli temperatures, lov/ rainfall and considerable termite activity. 
Available phosphorus is adequate. Textures vary from loamy sand to 
sandy-clay loam. 

The vegetative cover is usually an Acacia misera 
f era com:.".unity with the admixture of many xorophytic plants 

A. melli-

The series is rarely cultivated, but reasonable crops of 
sorghum can be raised when the rainfall is sufficient. 

24» Kidepo Series 

This series has a fairly narrov\r distribution in the north 
of the district; it is distinguishable in the field from the un­
differentiated alluvium by a more grey surface colour and a yellowish-
brov-Ti subsoil. These clays occur raostl;/ en jently sloping valley 
flanizs and to a certain extent in valley bottoms. There is a sigTiifi-
cant but miner occurrence 01 this clay in the Loyoro area v/hero it 
occurs in catonarj' association with Lokitanyala rod clay loam. The 
main occurrence is in the Kidepo valley where it is associated v/ith 
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red clay loans and other soils. Thoy also differ norphologically from 
Sebei Glayn in that the colour is a definite grey to (-jrcy-brô vn, grading 
to grey and yallov.-iah-brov.-n in tho lower layers. The texture of the clay 
is at the same tii.io coaraer with varying sraounts of fine sand and gritty 
particles. Kidepo clay is also highly calcareous with visiblo CaCO-, 
particles in the top horizons. The clay sets extremely hard when dry 
and cracks deeply. 

A typical profile is shovm belov/i~ 

Profile 39 (21047-51) 

Lomej road 15 miles from Xaabong. 

0 - 9" Dark grey (lOYRs4/l) sandy-clay loam. Massive 
angular blocky to sub-angular blocky structure. 
Compactj brittle handling consistency. 

9 - 17" Dark grey (lOyji!4/l) sandy-clay loam. Large 
blocjy structure in situ breaking into saall 
sub-;uigular blocky peds. 

17 - 32" Greyish-brcv.-n (2.5Y°5/2) clay loam ̂ vlth occasional 
small quartzite stones up to 2", calcareous nodules 
and small rounded black pellets. 

32 - 62" Grcyish-brovm (2,5YÏ5/2) clay loam. Large, 
prismatic to angular blocky structure with 
occasional small stones and frequent rounded 
CaCO^ nodules. 

• 62 - 85" Greyish-br̂ .-Ai (2.SYs5/2) clay loan mottled grey 
(5Y86/1). Large prismatic blocJg/- dense. Brittle 
consistency breaking into pods up to -4-" in dia­
meter v/ith smooth shiny faces. Frequent CaCO-j 
nodules. 

A further profile with a similar grey to ycllowiöh-groy subsoil 
is shoftTi below. This profile shows a decided granular structure with a 
certain amount of coarse sand present. 

Profile 40 (21002-5) 

Kaabong road, 3 miles from Loyoro. 

0 - 20" Very dark grey (2.5YSs3/o) sandy clay, loose sub-
angular blocky structure, individual peds very 
hard. Occasional CaCO^ nodules present. 

20 - 60" Light brown-gi-ey (2.5Y56/2) clay, mottled yellow 
(2.5^7/4) as before but v/ith more frequent CaCOi 
nodules, rounded up to 1 inch in diameter. 

60 - 78" Light brov.r.-grey (2.5Y:6/2) clay mottled brownish-
yellow (10YHJ6/8) rotted rock mixed v/ith clay. 
Coarse, crystalline reck fragments slightly yellow 
stained. Compact and brittle. 

The above profile occurs in a much drier climatic regim.e, 
the vegetative cover being an Acacia mallifora - A. seyal thicket. 

The data for profile 39 a-e very similar to thoso of the 
Sebei Series apart from a tendency to be more alkaline. 

The vegetative cover is an Ac3cia ;̂ c'rrardii with occasional 
Balanites, savanna woodland over Sotqria incr:-.n:;ata ana llypr.i'rhonia 
spp. grarvs- The grass cover appears to be reasonably good and is at 
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present in the Kidepo valluy littla utilised as grazing ty cattle. No 
cultivation of this soil has boen observed but it would appear that as 
it occurs in a reasonably gocd rainfall area (probably 30 to 40 Inches ' 
per annurt;) cotton aiid cereal food could be grown, 

REGIT:';T ;j,i.uvi.u, IIQILS •••;;-̂ .';- •''^\^'.\ '''•'-'•..:•.'. •• ' ••'' 

25. Loyoro_SeriüG ••'• • "' "• _'"'.. ". ; ...' . • 

The soils of this series arc derived from recent flood sedinonts 
of the major oast-flowing rivers of the district. On this account they 
arc Very variable as the speed of the river detc-rnines the si-ze of the 
particle deposited. Vertical sequences in wcll-dcfinca bands of coarse 
sand to v^ry fine s-aj-id and silt ars to bo found but no single profile 
exhibits the ccnplete range of particle size. Generally speaking tho 
more ir:port.-,int oxpansos of this oorios are deposited by large (50 to 200 
yardc; wide) rivera .. " 
'The rivers from their early stages meander with the result that fairly 
broad alluvial deposits have been laid do'wTi, The Loyoro, Maniraani, 
Nabilatuk and Napiananya rivers all exhibit a multi-stage "step deposi­
tion", the earliest sediments being at the highest level and furthest 
away from the present river bed; the younger ones being stepped do'îTi to 
lev/or levels until the youngest or present-day level of deposition. The 
younger levels arc initiallj- cut into the older levels in a sequential 
pattern, v;ith sharp vortical banks bet'.veen the oldor and newer levels. 
Ancient and cut-off neandors are clearly defined as at IJapiananya. The 
sequonce of the deposits below Loyoro village also illustrate this and 
are described bolovï<- • . •• . '- • ' 

Level 1 - Present river bed and superficial deposits ' ' • .'-: • - ' 

The river bed belov/ Loyoro village is composed of a superficial 
loosoj' s,and layer with occasional pockets of silt. The surface layer 
gradually changes v/ith depth to coarse sand which extends to 8 to 12 feet 
when it is replaced by gravel and stones. The deposits on either side of 
tho bed extend upwards for a distance of 2 to 3 feet and laterally into 
tho previous higher layer for a distance of betv/een 20 and 100 yards. 
The rivor bank reveals about 22 different horizontally bedded layers of 
fine sand, coarse sand and fine ^jravel. The bottcn-most layer is of very 
fins sorai-indurated sand. Tho layers above this alternate betv/oon fine, 
niodiun and coarse sand uniformly bro\.n stainöd. Scattered aaong thesa 
layers aro further occasional siix.-d deposits of coarse sand and sub-
angialar gravel up to half an inch in dianetor. A few larger stones in no 
particulaj: layer are scattered tlirough the profile^ these stones are 
mainly quartzito but other minerals are identifiable in tho sand such as 
biotite, hopnblendo and feldspar. Tho surface of this deposit is grass 
covered and generally levelj a fev; trees have established themselves. 

Level 2 - Middle layer : ' • 

A sharp break occurs betv/een tlic previous level and this. one. 
Level 2 extends in places almost vertically above Level 1. Level 1 
extends vertically for about 9 foot and laterally up to 200 yards. Its 
surface is fairly uniform, traversed only by shallow drainage lines. 
ïï;c ficvclopmcnt of a fairly thick Acacia alb Ida woodland has taken place 
v/ith some secondary undcrgrov;th of shrubs. 

The sand layers of Level 2 differ radically from the lay.̂ r of 
Level 1 in their colour, wiiich is nuch pal;ir brown and not so ferrugini-
zed, and their texture which is n.uch more v.ai-iod from very coarse to very 
fine. Evidence of ï.'ind-bediing is also apparent with unconformable planes 
at angles'as ctcep as 50 . Both •..•ind-beddcd and hori:;cntally-b3dded layers 
altei^nate over about I4 distinguishable depcoita, tho uppermost being of a 
rich chestnut brcv.n sUlt intercalated with I'ine sand for a depth of about 
2 feat. EeloY/ this are dopositj of pale-coloured coarse and fine sand. 
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Level 3 - 1'lie uppor layer 

Level 3 extends in most places alnost vertically above Level 2, 
in other places it overlies Level 1 v/itli no trace of an intermediate step. 
In confornation it is a v/idcj very flat deposit with only occasional 
undulations on the surface. A few lar£:e streams sxid. cullies cut back from 
Lovol 1 right into Level 3, otherwise there is little dissection. This 
level has in the past and up to the present been the site of intense 
cultivation and sottlcnent. As a result, much of the original vegetation 
cover has been destroyed and the lateral invasion of xeropliytic thicket 
has taken place from the vegetation on other eroded soils. 

The profile morphology of Level 3 is very different from Levels 
1 and 2, being of a dull to dark reddish-brow-n colour on the exposed face. 
About seven largo beds exist, the uppcrnost layer being initially composed 
of clay grading dov.n to fine sandy silt at the 2 to 3-foot level. There-
afterj fron 2 feet there is a massive layer of an orango-brown, slightly 
mottled clay v/ith a pronounced nicro-ped structure extending for 6 to 10 
feet. The peds are sharp angular bloclcy measuring bety;ocn ̂ " and -g-" in 
diameter v/ith dark cottles. Below this the structure becor.cs prismatic, 
breaking into largo, sharp angular fragments, very hard and compact in 
texture. Little free sand is apparent in the profile and there are very 
f071 stones, but scattered CaC03 nodules occurfrom about 3 feet below the 
surface right dov/n tiirough the profile; thesi-up to 2 inches in dieunoter 
and rounded in conformation. 

Other rivers build up different alluvial deposits. The Karita 
river alluvium, for instance, has a profilo of about 12 feet deep.. The 
bottom deposit is composed of a dense, compact sandy clay, grey-broV/Ti in 
colour overlying a coarse sand layer. This clay layer extends for about 
4 feet v/hcre there is a sharp change to a compact sand layer about 12 
inches deep. Above this san-̂  layer lies a massive ochrecus-brovm, clay 
deposit transected horizontally by very thin bands of sand and gravel. 
The top fcY/ feet grade into a dull brown clay. 

The Maninani riv.or exhibits a two-step deposition, the primary 
deposits measuring about 12 feet in profile and extending for a v/ide dis­
tance on either side of the river. The profilo shows the follov/ing suc­
cessions brov.Ti, cracking clay with slip faces, underneath the clay is a 
massive layer of a compact, yellow-brown, silty clay which is black 
nottledi below that is a multi-layered horizontally bedded profile of very 
fine compacted orange-brown sand| below the sand lie thjreo distinct layers 
of mottled, very hard, compact sandy clay with considerable amounts of large 
CaC03 nodules. The second level or present-day level is a composite profile 
of alternating sand and gravel layers, the sand being fine to medium in 
texture of a pale yollcw-brown colour. Some v/ind bedding is evident as the 
sand occurs in the hor-dzontal to angled layers. 

A profile from Level 3 is described below, selected from the • • 
14 analysed. 

Profile 41 (12064-8) 

Loyoro, approximately ^ mile from river. 

0 - 6" YcllowiDh-brov;-n (10YRS5/4) sandy-clay loam 
with quartzito stones present, structureless, 

6 - 12" Dark bro'Â  (7.5YH:4/4) sand v/ith occasional 
quarts stones and rotted gneiss fragments, 
compact and massive in situ, otherwise structureless. 

12 - l8" Strong brovm (7.5YI?i5/6) pebbly sand. Abundant 
quartzite stones. Soft, loose consistency. 

• 18 - 30" Ycllowish-brov/n (lOY.Rs5/4) sand, stony for the 
first 3 inches - soft, loose consistency. 

/continued 
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30 ~ 48" Bark brov.Ti (7.5YR!4/4) ^srid. cr3.ding to sandy clay 
a t ba£JG. Stones fragnont in the f i r s t 6 inches. 
Singlc-érrain c t ruc turo . - , . . . ^ • • 

• • ' i , 

.Thcso sandy alluvial soils are usually adcquatolj' supplied 
v/ith bases and available phosphorjs but are invariably poor in nitrogen. 
This lack of nitrogen is probably compensated for by great depth of root 
room and a fairly constant reservoir of ground nater. Benefits from 
sulphate of cnmonia applications applied during the wet season, would 
probably bo economic. 

The agricultural utilisation of this series is expanding, 
though cultivation is mainly confined to the production of sorghun 
and maize. In certain areas bulrush millet say also be grovm. 

26. Undifferentiated Alluvium 

The regaining alluvial soils in Kara-moja form a complex tlirough 
their extreme variability and no hard and fast mappable series can be 
described. They vary in colour from brovm to blue-blaci: and in texture 
from sandy clay to clay, mottled or conoolorous, acid or calcareous. 
This all reflects the nature of the original deposit and the maturity of 
the land surface, besides climate and vegetation. 

The nature of the original deposit is determined bj-- the length 
of the river and the stage of grade achieved. Taken overall, there are 
three main stages of deposition an4'ror.':)ation of alluvial doposits. The 
first stage occurs where the rivers arise in ij-r.-.ature land forms such as 
the Morungole-Zulia area or +.ho Chemorongit Hills; the initial deposits 
being ill-sorted coarse sand and gi'avcl, which is a feature of the rapid 
grading of the immature rivers in those areas. The second stage occurs 
from 45500 to 4s'̂'̂''̂  feet when the sediments widen in direct ratio to the 
more gentle grading of the river bed. The ratio of silt and clay to sand 
and gravel increases at the same time, the deposits from the Kanimani 
river at Lorengedwat illustrate this. Ueandors are a feature of this 
stage. The third stage is reached when the major river systems have 
coalescedi the form cf deposition now is one of clay and silt, as e:x:cmpli-
fied by the Lochomon, fairly wide deposits being laid dov/n. The end of 
the third stage is marked by the passage of the major rivers tha'ough very 
flat land as a number of braided charciels. In this penultimate stage, 
the river bed is usually very shallow and so very wide deposits may be 
laid down. 

Clay alluvia are very homogeneous, with little development in 
layering. Tlioy range in colour from dark brown to intense blue-black 
with a fading in colour to shades of grey at. the lowest levels. The 
deep subsoils are often calcareous and may be mottled; occasional iron • 
concretions may occur. The depths of the solum are very variable and 
may be anything.from.a fcv/ feet to 30 feet depending on circumstances, • 

On the north-western boundary of the district clay alluvium 
has been differentiated as the P^ger Series, described by Oilier (1959). 

Two profiles are recorded below:- • .. .;.•;•'-.;„r' '.'/ -C , '" 

Profile A2 (18005-8) 

15.1 miles along Scroti road west from Lochomon. 

0 - 20" Black (5Y:2/l) clay with frequent small, brown, 
rounded sand grains. Deeply cracked, massive 

^ structure. 

20 - 38" Black (5Ys?/l) clay as above. 

38 - 63" Dark grey ('_jY'.d/j) clay. Large angular blocky 
structure. Very ocoasi.onal .'-mall quart^ito 
stones present and occa.-ional CaCOi ncdulos. 

/continued 





63 - 96" Dark gi-ey (5I?4/l) clay, mottled strong brov/n 
(7.5YKS5/6) as above v/ith aorc frequent CaCOo 
nodules and occasional iron concretions. 

Profile 43 (l2845-52) 

Amuda river. 

0 - 6" Park grey (lOYEs4/'l) sandy clay. Angular blocky 

structure with a hard consistencyi ciassive in sjtu. 

6 - 24" Grey (lOYfls5/l) clay loam. 

24 - 54" Grey (lOYR:5/l) silt loaa. • '' '"••'' 

54 - 72" Dark grcyish-brovm (lOYRs4/2) to greyish-brov-Ti 
(lOYK!5/2) loair.y sand. Occasional small stones 

• •• •• • • •• 'i'• and some sand. Hard crumbly or sub-angular blocky 
.••• • structure when broken but corapact and massive in situ. , 

72 - 82" Light grey (lOYRs?/!) and very pale brovm (lOYR;7/4) 
gravelly loamy sand. Single-grain structtixe. 

82 - 100" Light brcvm-grsy (2.5Y26/2) clay loan v/ith occasional 
:.•; ,'•• nodules and occasional quartzito stones. Massive 
;••••• in situ otherwise structureless. • • •• .. 

...: 100 - 106" Very pale brovm (lCYRs7/4) and light grey (lOYHs3/l) 
as above vr Ih occasional-iron concretions. ••.:. 

.•.•• .106" + . Light grey (2.5Y!7/2 to 5Ys7/2) rotten schisty rock 
•; -• •• V/ith very little staining, locay sand grade. ' 

These soils are rather similar to the Soboi Series but are more 
variable in texture. They arc nediua acid to moderately alkaline in top-
soil reaction while subscils are usually neutral to noderatoly alkaline. 
Base contents are high and vary according to texture. Available phosphorus 
is usually adequate. 

These soilé carry very diverse vegetative cover, usually woodland 
with trees such as Acacia sey_aj. var. fistula and A. /{errardii make up the 
bulk of the coir̂ runity. In certain lower lying areas as around Lorengikipi, 
Acacia droTianolobii.!n cay make up the bulk of the community. A great deal 
depends on the level of the wster table and the period of inundation. A. 
perennial ground cover of tufted grasses which vary greatly in species is 
associated v.'ith the trees, Andropcyon gayanus var. squamulatus, 
Hyparrhcnia spp,, Chioris .rayana, 3orrhum vorticiflorun, Ec!:inochloa 
indica, E. ':/rr..'iidaIia, C.vycrus spp. etc. all occur unücr different soil 
Doisture conditions. 

Agriculturally, these soils are little used because of their 
remoteness fros:: settlements but they would be useful for food crops 
such as sorghum, finger millet and maize. 
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SOILEROSipir 

An erosion map has 'been included in this memoir as it is con­

sidered that the erosion factor in such a semi-arid area oust ho talcen 

into account before a land-use gaido can he v.Titten. Soil erosion in 

varying degrees is widespread in the district| it is chiefly dependent 

on topographyj climate, soil type and nan. 

There is no douht that the nornal processes of planation or 

geological erosion have been very intense since Tertiary times. Torren­

tial rainstorins beating on the hot, bare soil surface are certainly the 

prime cause of erosion effects. These storms are still an annual event 

of short duration but there is no evidence of lowering of the land sur-

faco by the agency of v/indj i.e. geological deflation. V/inds are 

responsible in part only for a few nillimotres of fine sand and silt 

being moved from place to place and covering the land surface i,vith a 

thin loose film. There are no signs of dune formation or abrasion 

effects on rocks. Overgrazing by cattle in the last 50 years and eub-

seq.uont sheet erosion is probably the cause of the exposed roots and 

stepped plinths to thicket clumps and soil monoliths under large stones. 

It would bo interesting to obtain some quantitative data on the rate of 

soil loss by Eioasuring the increases in height of these plinths and mono­

liths over a periî l of years. Europeans must take the blame for gully 

erosion,in roadsiuu drains cut across the contour. 

•-.. ,. Steepness of the surface upon v/hich other factors act determines 

the rate and kind of erosion that takes place, "ountain and hill masses 

through"paving relatively steep slopes arc naturally liable to accelera­

ted run-off of v/ater and the resultant erosion of the soil. This process 

is a natural one and is influenced by the vegetative cover which, in turn 

•is .dependent on climatic factors and man's activities. 

The larger mountain masses, rising to more than 6,000 feet, have 

a decided influence on rainfall and tend to be forest covered in an un­

disturbed state. The soil mantle in the afforested slopes is stable and 

not liable to severe erosion. Eowevcr, alteration of the forest to a 

grass cover by the action of man through the agency of fire and grazing 

exposes the soils to increased erosion. All the large mountains of 

Karamoja to-day reilect to a greater or lesser extent the action of man 

and the vegetation is thus a mixture of fire-induced grassland and relict 

forest. 

On mountain slopes, 6,000 feet or lov.-er, and hill ranges from 

4,000 to 6,000 feet bare scarp faces are exposed. On less steep slopes, 

skeletal soils and boulder accumulations are found. The high altitude-

induced rainfall is sufficient to produce a forest cover and the natural 

climax is woodland or savanna woodland. These woodland types, v/hero not 

too altered, allow the development of a soil mantle on slopes xip to 30 . 

Hov/over, man has completely altered tlio original vegetative cover to a 

grass savanna or shrub savanna and through so doing has exposed the soil 
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mantle to incrcasad erosion. Continued erosion of this has produced a 

widespread residual ctone and boulder surface as can be seen on the slopes 

of the Labwor and I'agosi hills. 

Apart from the mountains in Karamoja the climatic regine over 

much of the area is on the arid side. To complicate matters further the 

proximity of the Turkana desert has a considerable desiccating influence 

on the vegetation and on exposed soil surfaces. 

There is'a pronounced rainfall gradient in the district, the 

area of lowest being along the eastern boundary» ivhere it m.ay be as low 

as 15 inches in parts of Karasuk and llathoniko, to as high as 30 to 35 

inches on the western borders of the district. The rainfall gradient 

from oaot to west has a pronounced effect on the vegetation. The vegeta­

tive connunitics on the drier eastern parts tend to be xerophytic thickets 

and bushland v/ith a sparse occurrence of grass T/hich dees not amount to a 

cover except on the black clay soils. A grading of the cover through dif­

ferent types with a lessening of siirub and tree density and a thickening 

of grass swards occurs as the rainfall increases froa east to west. 

Along the western border a fairly stable grass/tree savanna is vddespread 

which provides ample soil protection. That afforded by the bushland and 

thicket is very poor and sheet erosion is rampant in all eastern areasj 

it is fui-ther increased by man. The Karamojong being still a pastoral 

people with large herds of cattle have overgraced and still continue to 

overgraze much of the eastern countries. By excessive grazi;.̂ . sheet and 

gully erosion has been accelerated with resultant increased loss of 

moisture to the plant. This is followed by inevitable destruction of 

vegetative cover, further .erosion and invasion by semi-desert xerophytic 

species. 

"' The adjacent areas of bushlands v/ith a reasonable cover of annual 

and perennial grasses, have suffered as a direct result of the vegetative 

deterioration to the oast. The Karamojong have been forced to graze their 

cattle further and further west as the grazing in the oast was ruined. 

Overgrazing of the centrally situated grasslands has taken place and is 

still taking place.' This has led to widespread sheet erosion of the 

biologically active top soil and the loss of much potential soil moisture. 

The continued loss of soil moisture plus overgrazing has led to the virtual 

destruction of what v/ere grass savannas and the invasion and raultiplication 

of bushland and tliicket-forming trees and shrubs v/ith a very poor coverage. 

V/hat v;as once good pasturage is now only marginal ground. 

This process is continually going on and it has, unfortunately, 

been accelerated by the siting of dans and supplementary water supplies 

in these marginal grassland areas. The road to ruin is depicted bolows-

Marginal grasslands 

Increased to overgrazing by cattle 

! 
Sheet erosion and lofess of s o i l moisture 

Complete vegeta t ive change to bushland vdth l i t t l e 
gi'ass growth. Grasses mainly annual.c of amajl bulk. 
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Ovorgi'azing and roEultaiat erosion and vegetation change is, 

however, not confined to areas of marginal cover. It has spread to £Tood 

fi.rG-cliraa>: grasslands and is causing serious deterioration of the sv7ard 

over a wide area. At the -sane tino; the practice of burning the grass­

land during the dry season is getting less and loss common and, partly 

as a result of this, an increase of bush-forming trees is apparent^ In 

relatively dry areas such as Suk and Karasuk the combination of over­

grazing and loss of gTound cover on a more steeply contoured landscape 

has led to widespread sheet and gullj' erosion of the soil. Enomous 

changes in vegetation have tal:on place, greater than anywhere in K^raDoja, 

possibly accelerated by the prevalence of readily credible soil types. 

In Suk territory not only has a change from grassland to bush-

land and thicket taken place but the process has even gone further to 

the state of complete removal of the soil and its cover. Once this has 

happened the land is, of course, of no agricultural value though it may 

eventually be of some pastoral value. 

Other minor areas of deterioration in Karamoja are numerous, 

such as the bases of hills and mountains. V/horo the slope is sufficir-nt 

to allov; accelerated run-off and v/]icro heavy grazing occurs, serious 

erosion of net only the soil surface but the complete soil profile has 

taken or is takijig place. In such cases there does r."'i seen to be an 

initial change from grass savanna to bushland. It appears that as soon 

as the grass cover is bared the degree of slope is sufficient to trigger-

off sovere fully and sheet erosion. There are many classical examples of 

this process going on - one is at Karita v/here large tracts of tree-

savanna-covered soil arc being completely eroded dovm to bare rock and 

a residual stone mantle. The same is going on on the watershed dividing 

the Kyoga-Turlrwell drainage systems. 

The icpact of v7idesproad erosion on the soils and, therefore, on 

the agricultural potential is also considerable. Continued sheet erosion 

of many square miles of agricultural land is reducing soil depth and, 

therefore, crop potential. The present haphazard agricultural practices 

of the Karamojong tend to accelerate the erosion process, since no 

attempt is made to plough on the contour and little or no attempt is 

made to anest run-off and thus conserve both moisture and soil. 

There is also evidence that prolonged cultivation of certain 

Sandy-clay loams, v.-ith resultant sheet erosion and loss of fertility, 

induces the more rapid invasion of bush species such as Acacia nubica. 

Changes such as this induced by bad farcing are no longer isolated 

occurrences since cultivation among the Karamojong is ividespread. 

Consoquontly, single areas, each of several square miles in extent, 

are now thickly covered \7ith what .?x;ounts to useless bush. 

The effects of the foregoing erosion processes have boon classi­

fied into different mapping imits as follov/ss 

file:///7ith




Erosion slight 

Erosion nodiun 

•Erosion severe ' 

Erosion very scvc-rc 

.VEGBTATIOIT IR R-g/LTIOjT TO POIL. rifiOSIOn ,viD L/JH) USB 

Much of the eastern ';r:!. central parts of Kexaraoja are bushland 

and thicket v/ith gónerai]y a poor gi'as- svard. These areas are, 

incongruously; also the no:;t hcavilj- stocked - large herds of cattle, •• 

goats and sheep be-"ns ranged there diî -inj the wet season. The grass or 

pasture potential of the different piano coniniunitios is naturally low 

vdth. the exception of those on hlaok clay coils. The assorted grasses 

of,the bushJ.and and thicket cc:.:r;unit̂ e3 are mainly annuals of little 

hulk like Sporoholus raar.'ri'Vi.tr.: 02? Ĵ rictida adsconsionis with only 

occasional perennial grasses lilzc- ï-'anjcunî r.aGr;aionso or Cc-r.̂ I.rus ciliaris. 

Stock, particularly cattle, ir.-isb he ranged v.ldely to collect enough hulk 

to satisfy their rcguircnor.tr.. The associated herhago cover is often •. 

sparse and many of them ere iĵ CidiDlOj but a few species lilco Justicia 

caorulca and H2-hi:̂ ;?P.̂  "??• "-̂''̂  edxtlc ard ar.pplomont the grasses. The 

hushland constituf^ntn irke }^'^cj in'illi."era or A- nisera provide little 

or no forD,ge for cattle except ly their seed pods. A number of associated 

shrubs are, however, e.̂ iblo .".i'-c Crj'i2iL.-̂ S-3iHJ2r'2: °^ Grov/ia villosa but 

lilre the herb:; they prcvlde little bulk^ 

The intense ccnccwbraticn of cattle on these bushlands and thickets 

has led to tlio scv̂ r̂o overgrr.Lir.g of the small grasses and has tended to 

accelerate sheet croLion anl cv-ii to ct::.mlato gully erosion on undulating 

land. The adjoining hotter giM._cod arca3 to the west, with a slightly 

higher rainfall ha,vo suffered heavy end concentrated grazing by cattle 

overflov/ing from the ovci^i;crcd nroi.-o, . • " • ' 

The prosen-G land use of those dry bushlands and thickets appears 

to be unbalanced as they arc :;jt g„-,..:e:;i;;-d.3 in the strict sense of the 

v/ord but "brov/EGltris". The gi-ai-ijig is over-utilized while the brov/se 

potential is in places hardly touched. The production of Kcat and nilk 

per square mile could bo greatly increaniod if more reliance ware placed 

on goats instead of cattlo. fhe very dry succulent thickets along the 

extreme eastern border of the district could usefully support camels.as 

well as goats, as the flora is very sinilar to that of Turkana at the base 

of the escarpment. A Kore balaiicod use of the eastern countries would then 

involve some lini' ..-•n o;.i the r.vrAors of cattle and considerable increase 

in the nurabcro cf ĝ at::. . -. ., 
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1. Forest or poirontially forcst-covercd land. 

2. Undulating land well covered with vegetation. 

3. Gently rolling land, well covered. 

4. Gently .rolling land, not so v/ell covered. 

5. Denuded, gsntly rolling land. • -. ••• 

6.. Hills and mountains with strong slopes and. '•• 
f:..:", r cover. - .• ••• 

7. Denuded steeply xindulating land, ,•• .• .' 

8. Completely ruined land. 



\ 

/ i 



-55-

'...., , .Grasslands of high quality do exist in tho eantern area on the 

•blaqk clays, consisting of a Pfinnisotun rjozianun - Chrynopogon auchori 

coEinunity. Those represent a il̂ rhtly grazed fire clir.ax, thoy stretch 

•along the eastern boundaries of the district fron north of IJoroto'to south 

of Loyoro. Thoy deteriorate rapidly \7ith ovortjrazing, Tho.'roason for 

.their, present state of perfection is prohably duo to the lack of -water 

vitoich allows of grazing only in the wet season. Utilization of these 

grasslands is, at present, incom})lotc and might he improved hut very 

careful stocking rates would luivo to bo v/orkcd out initially in order to 

, proven't deterioration. ..... • .. . : •••'• ': 

The Kanyangareng enclosure in the Suk country is now theoreti-

_cally not grazed and is under tlio direct control of Governraont. The,area 

.is largely bush covered -but the plant comunities arc such that a grass 

coyer of sorts could bo induced by carefully controlled stocking and 

alternate burning. It night bost be utilized as a rotational grazing 

-scheme patterned roughly on the Yatta Project -in Kenya. The co-operation 

of the Suk tribeoracn vrould first have to be ensured but once this v;as 

.accomplished it could prove a useful source of revenue to Kararaoja Local 

Governnont and would bo invaluable as a denonstration of tho advantages 

. of controlled stocking. , The scliene vrould depend to a great extent on 

the regular purchase of the surplus fat stock at a pr.'tfitabie price. 

The large areas of ,na;.'ginal L anno a hunilis - Acacia Senegal 

/bushlands and Acacia brevisTijca - Lannea hur.ilis - Albizia arnara var. 

sericocQ-phala buchlands arc to-day overstocked and aro deteriorating 

further into denser thickets and bushlands. The enclosures laid do-.vn 

by .the writer in 1954 in th-oso plant connunities have shovm that the 

exclusion of grazing followed by the burning of the accumulated grass, 

over a number of years, leads to a marked inproveir.ent in the ground 

cover. It appears that a re-colonization by perennial grasses occuire 

v/hich thickens up in time and provides very useful grazing. There aro 

large expanses of the above-rr.ontioned bushlands \';hich at present arc 

being over-utilized and are d..:ti.:riorating as a result. A bettor retiirn 

from such land v/ould be achieved if the grazing pressure on them was 

reduced in.order to allow the rc-cstablishment of a doininantly perennial 

grass cover. The Hyparrhonia vufa - H. dissoluta,' H. filipendula -

Theneda triandra grasslands of Opopwa clay loan and the Sotaria inerassata 

- Dicanthia'a pariillosum - Hyr̂ -.rrJ-.cnia spp. .- Cymboporron glgantrus black 

clay grasslands of the western countios aro at present misused. Those 

grasslands are used practically only in the dry season when the nature 

dry grass is burned off and th.o palatable flush is grazed. No-cultiva­

tion is done in these areas a.-..l there is no balanced v.-et and dry season 

grazing. Herds of cattlo, and to a certain extent goats and sheep, range 

over the burned grassLands in lra:>go mobs. Their intense heavy grazing if 

prolonged leads to the destruo-ticn of many of the tufts of perennial 

grasses, leaving circular bare -v-itches. Those in tine tend t: increase 

and coalesce and in turn stir.:\;l,-.vo destructive .sheet orosicr. The 
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reduction of the availalilc herbage by the extension of the bare patches 

leads to increased concentration of stock on the renainder nhich induces 

further deterioration. The process is most narked in the comnsunities 

grovdng on the Opopwa and Lolckck clay loams where a decided increase in 

Lannea hunilis to form close bushland with little associated grass talces 

place. The process is not nearly so marked on the black clays v.-hich have 

a bettor rainfall acceptance because of bettor topsoil structure and 

flatter topography. . . 

The indiscriminate siting of dams and other water supplies has 

not alleviated the deterioration procossj on the contrary, it has been a 

contributory factor. It stands to reason that the siting of dans in 

marginal ecological areas by increasing the potential and actual grazing, 

leads to accelerated destruction of the perennial grass cover. This is 

amply illustrated by the induced overgrazing brought about by the con­

struction of LokiporangitcKc dan in 1947* Aerial photographs taken in 

that year clearly illustrated .the presence of a grass savanna around the 

dara. To-day the v;holo area has degenerated into a Lannea hurdlis - Acacia 

Senegal bushlarid with little or no surviving Hyparrhonia or Thor.oda grass. 

At the same time, the area is now subject to intense sheet erosion because 

of the reduction in the ground cover. The same process has been brought 

about by the siting of certain other dams in the district, nobiceably .. 

Hatovakipi and Bagola. . . 

At present it"is difficult to see the logic of further dam con­

struction or the provision of 'water supplies in Karamoja, as it is 

-generally agreed that the area is grossly overgrazed. The need for de-

stocking on a largo scale is also generally agreed, so it would appear 

that the provision of V7ator supplies in v;hat were waterless areas only 

extends the grazing further v/estwards. At the same time, the provision 

of extra grazing permits a further uncontrolled increase in the already 

swollen cattle population. Both Pian and Bokora counties are saturated 

with dams, sited all over the perennial grass plains and there are 

already abundant signs of overgrazing, and it vwuld appear that it is 

only 3 natter of time before the Karamojong will be faced with the 

anomaly of a serious shortage of grazing and ample vvator supplies. 

As yet, no firm policy on stock limitation has boon implemented, 

the measures taken such as the extension of graz-ing to waterless areas 

by dams only delay the inevitable day v;hen the Karamojong will have to 

go into the neighbouring districts of Teso and Acholi in search of grass. 

Ti-icse delaying measures have proved costly and, unfortunately, destructive 

of some of the natural resources of the district, and still the real pro­

blem of overstocking has not been tackled. It appears, therefore, that 

something must be done to remedy tho situation. One of the most obvious, 

cheapest and simplest remedies v;ould be a reversal of tho extension pro­

cess by ceasing to maintain the dams or by putting out of action about • 

half of them in rotation. This is a drastic measure but the position is 

serious and counteractions are urgently needed. Tiio Karamojong arc con-
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tinually incurring ctock losses such as those of the 1953-54 dry season 

and recently the 1957-58 dry season. They havo faced far worse losses 

in the .past v;hen rinderpest and plcuro-pneumonia outbreaks controlled 

the stock numbers and when the grasslands v/erc far Koro extensive than 

they are now. These past losses did not cause a nass migration of the 

tribe nor did they v/ipc the tribe out. The Karanojong to-day although 

still primitive arc tough and resilient, 

Linitation of water supplies moans, of course, that natural 

limitation of the stock population would occur, v.'hich is agreed to be 

desirable by all people concerned v/ith the problem. At the same time, 

it is not too drastic a method or too sudden and v/ould not lead to any 

real hardship as the production of cereal food in an average year is more 

than ample for basic roguircncnts. The achievement of the reduction of 

the cattle population in this v/ay would not necessarily be excessively 

wasteful, as once the meat and blood meal factory is v/orking at ITaoalu, 

a large offtake of starving cattle could be made. 

The radical transition from excess to reasonable numbers of 

stock might stimulate the Karamojong to a Icng-necdsd change in v/ay of 

life from "primitive pastorality" to a more balanced food - cash crop -

cattle economy5 mixed farming, in fact! The germs of this are there as 

will be seen in the next section. 

PHüSBNT LACT -USS 

Karamoja district embracing Karasuk occupies in the region of 

13J000 square miles. It is sparsely populated by very primitive, largely 

pastoral tribes. In many ways the people resemble the Masai in Kenya or 

any of the other primitive pastoral tribes in East Africa. The district, 

in spite of at least 30 years of British administration, is still at times 

unsettled by the outbreak of cattle raiding and conooaucnt fighting 

(Brasnett, 1958). The individual Karamojong is still closely bound by 

tribal custom and cannot always act on his ov«i impulses but must follow 

the dictates of the tribal elders. 

Six main tribes are to bo foxond jjn Karamoja, five of whom 

Bokora, Dodoth, Jie, tiatheniko and Plan speak a common language and 

have similar customs! the sixth tribe, the Suk, are comparative newcomers. 

The Suk to-day occupy much land that was forr.erly settled or grazed by the 

Karamojong and, on the whole, a bitter emnity exists between the Kararaojong 

and the Suk tribes, periodically culminating in bloodshed. A number of 

smaller tribes are indigenous, they are the tl'iree. Tepeth groups occupying 

the mountainous areas of Kadan, Moroto and 17apak. Another sub-tribe are 

the Labwor people who aro an ox'fshoot of the Jie tribe. 

The Karamcjong group traditionally have been cattle-keeping people 

from distant times; they have also, according to tribal heritage, always 

cultivated a certain anoyr.t of cereals. Responsible old men who rornombur 

the fio-st arrival of the King's Mrican Rifles and even remember Karamoja 

Boll, tell of conditions of life being very different from what they aro 
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to-day. Thoy relate that formorly the population v/as sraallor than it is 

now, GcttleEonts being confined to areas of pernancnt v/ater such as large 

rivers. Cattle populations over periods of tino varied considerahly in 

nurahers because of rjjidorpcst. At about the turn of the contury it is 

said that cattle nurabors ivero snail, ovaicrship boin^ confüied to a fev7 

individuals. Memy Karanojong had no cattle at all, possibly a few goats 

and sheep. Life waa very nuch at a subsistence level with people depend­

ing on ganio, cultiva.tion of sorghuin and finger millet, and on roots, 

herbs a)id fruits. Conditions of life v/cre so hard that people used to 

depend to a large extent on natural foods such as the fruit of Balanites, 

edible fungi, and the roots of Lann3a humilis. 

The older men further related that the vegetation of the present 

day differs from the forircr tines. They repeatedly stated that Karanoja 

was a "-.vhite" country, the meaning of this being that the land was grasg 

covered for icncnse distances. Also, very extensive grass fires used to 

spread over very wide areas every dry season. They say that the period 

of change and growth in population started at the turn of the century, 

continuing to the present day and that the nunbers of cattle and other 

stock kept now far exceed those kept long ago.' They also recognize- that 

vegetative change has taken place but stress that the change has been . .. 

quantitative more than qualitative. The greatest reason for the increase 

In population is said to bo the bringing of security and the cessation of 

inter-tribal warfare thus allowing of v/ider settlement. 

The provision of water supplies and the control óf rinderpest 

and plouro-pneunonia opidonics have, of course, had a tremendous influence 

in permitting of the phcnonenal increase of stock to present-day figures 

(about one nillion head). 

In spite of their greatly improved welfare the majority of the 

Karanojcng to-day are still primitive pastoral people whose needs of 

manufactured products such as clothes, bicycles, etc. are probably nil. 

The average Karamojcng male is perfectly content to go completely naked 

except for a few beads and a cotton sleeping sheet or shuka. The v/onon 

satisfy their needs by the skilful preparation of T/ell-fittins fat-softened 

goat-skin skirts and bead aprons. . 

The food requirements of the Karanojong are net partly by the 

herds of cattle and goats. The cattle supply quantities of milk which 

during the rainy season is plentiful. The practice of withdrav/ing 

blood from their mature stock is widespread and mature anLiials are bled 

at regular intervals to give one or tv/o pints of "blood. The blood is 

an additional protein supplement to the people's diet. The goats and 

sheep are also additional sources of milk and meat. Cattle are, however, 

not generally a source of moat, as the Karamojong arc extremely loath to 

kill their larger^stock for food. Meat is available, however, from :'_nir:3ls 

that have died or from those slaughtered on ceremonial occasions. There is 

no\7 an increasing tendency to sell some of the surplus stock for cash, 

usually when food supplies are short. Male stock are disposed of first, as 



1 



-59- .. 

•breeding stock aro valued too hichly. Cash received from the sale of 

cattle is mainly used for the purchase of naizo meal, v/hioh supplements 

the. otherwise thin diet, prevalent froni the middle of the dry season xo 

the beginning of the rainy season. . , -, 

The Kciramojong by no ne<ms subsist purely on their cattle, 

though this nay be true of the Suk. In fact, the Karanojong can no 

longer be classified as a nonadic pastoral tribe as they are increasingly 

cultivating cereal crops such as sorghun and maiso. Agricultural stati­

stics show that there has been a substantial increase in the acreage of 

sorghum planted and a phcnonenal increase in the acreage of maize v/hich 

is a conparativoly new crop to the tribesnen. Tlie introduction of the 

ox-drav/n rnouldboard plough has led to its rapid and widespread adoption 

by the Pian and Bokora tribes and, to a lesser extent, the Mathcniko, Jie 

and Dodoth. The adoption of the plough has led to an oncmous increase 

in the production of feed aiid a cultivator is nov/ able to work a far 

larger area than he/she v/as formerly able to do v.lth hoes. So great has-

•tho increase been that in a.good year the Bokora and Pian tribes have a 

surplus of sorghu.li and raaizo. Tho surplus food is exchanged, with less • 

fortunate tribes such as the Suk and Turkana for goats and donkeys. 

'Present land-use in Karamoja is greatly influenced by the cli­

matic regime. Total annual rainfall varies widely ovci- the district, 

its range being at the lowest about 15 inches to as niuun as 35 inches per 

•annum. Rainfall tends to be episodic in occurrence over tv/o periodss 

the first, April to the beginning of June, the second from the beginning 

•of July to the end.of September. There is considerable variation from 

year to year and drought years occur. P.ain tends to be precipitated in 

intense short periods and considerable loss of water occurs from land 

inadequately protected by vegetation. 

There is usually a long, intense dry period from the beginning 

of October to the end of March. This has a decided limiting influence 

on vegetative growth and on vegetation typo. A combination of compara­

tively low ra'infall and a long dry season v,-ith hot winds over large 

areas of Karamoja induces a dominance of a.rid or xorophytic plant ccm-

munities. This climate has also a considerable limiting influence on 

the type of crop that can be planted. 

Tho driest areas of Karamoja are in the east of the district, 

where the Karamojong have traditionally made their permanent settlcmenta. 

They have thus had to adapt themselves to the prevailing natural condi­

tions of vegetation and soil. Their stock have in turn had to adapt 

themselves to short, sparse grass, sufficient for m.aintcnanco during tho 

v/et season and part of the dry season. V/ith tho advance of the dry scaso 

the east can no longer maintain the complete herds of cattle and a large 

proportion of each herd is split off and transferred to tho v/estern side 

of tho district which, for reasons not completely knovm, has always been 

unsettled and ungrazcd during the wet season. During the dry season the 
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migrating herds from the east enter the vrestern area and temporary cattle 

camps (iTawi) are constructed. The vegetation of the west is dominantly 

•a tree or grass savanna developed under laorc fsvoursblo clinatic condi­

tions than -those in the east. The species of grass comprise mainly tall, 

tufted perennials v.-hich at the tine of migration are standing as dry 

unpalatahlc mature growth. It is customary for the Karamojong to hurn 

this grass off in order tc promote more palatable and nutritious young 

grovrth v.'hich thoir cattle subsist on for the duration of the dry season. 

Cultivation in Kararnoja has naturally occurred around the porna-

nont settlements on the eastern side of the district. Under the prevail­

ing drier conditions, therefore, a primitive agricultural system has been 

developed.' At the'present day the Karamojong favour the cultivation of 

sorghum over all other cereals, as it provides them v/ith a staple cereal 

food eaten as a porridge (atap) or consumed in the fermented state as 

bepr (agvve). The old men say that finger millet was also widely grov/n 

in the past but not to-day. "aizo, however, has been increasingly gain­

ing.in popularity as a second cereal crop. Yields of cereals vary greatly 

from year to year^ in dry years the sorghum yields are down considerably, 

and maize yields are practically nil. In good years, though, large crops 

of both grains are harvested which carry the people over the dry season 

and make the purchase of supplementary food, such as maize "..V'al, unnecessary 

Certain cultivation customs are rigidly enforced. Traditionally, 

the preparation of land and the care of crops has been the strict concern 

of v/omen and children; the amount of grain produced being directly rela­

tive to the number of wives and children a nan had. Unmarried men who 

for various reasons are or were unable to marry, had to cultivate for 

themselved. Otherwise it was and still is rare to sec a man taking much 

part in the grov«ing of crops. Stock are his concern. Ho'.vever, since the 

introduction of the plough and, therefore, the use of cattle to pull the 

plough, men now help but this usually goes only as far as plou^ing or 

assisting v/ith the ploughing. 

Cultivation rights vary somewhat between tribes but overall 

the following are exercis<.d. Family plots are a traditional thing, 

specific areas of land are cultivated by a family group and handed 

dovm in that group from mother to daughter. These family plots T/ere 

usually sited close to the homestead, but v/ith the increase that has 

taken place they also include lend some distance away. No person of 

the tribe may cultivate the land, long used by another person unless 

that •person has publiclj'- rcnoi-inced claim tc it. Tl-iis claim to land 

may extend for as long as ten to fifteen years even though such land 

has not been cultivated by the ov/ncr for such a period. In the same 

way a horaostoad may be moved a distance of tv/o or three miles and new 

land broken, tlie land around the old homestead b-;ing apparently abandonad. 

Such land around the old homestead, and on land provi&unly farmed may not, 

however, be used by another person without the jürniosion of the first 
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oultivE-fcor. Suoh por«ission azy ho given gratis or a token paynont of a 

goat or sraall stock nay be nadc. Any Individual, hcwover, is completely 

free to open up and cultivate land not previously cultivated or abandoned 

land, the act of breakinj itself giving that person future riglit.to the 

area which ho has cleared. It is not necessary fcr an individual to seek 

the permission of the trihal elders to open up new land. He is quite un­

bound by any custom or decree.. . . • , .-._ • , _• • ,. 

The produce fron a cultivated plot booones and remains the pro­

perty of the cultivator, a wife can do exactly as she pleases vdth her 

crop. She will naturally store the bulk of it for feeding her husband 

and children. However, she will often barter a portion for goats or sell 

for cash or prepare boor from it which she will then sell for cash. Any 

stock or cash received belongs tc the v/ifc and cannot be taken by the 

husband. 

Cultivation practices are extrcnely simple. Land chosen is 

roughly cleared by hand of all surface vegetation, which is dragged to 

the perimeter of the plot to form a stock-excluding fence. IJaintcnancG 

of the fence, if cultivation is continued year after year, somotixes 

involves the cutting of bush some distance av/ay to provide mending 

material. Clearing usually takes place in the dry season or in the early 

part of the wet season. The cleared area is then plcijhed or hoed by hand 

after the first rains have fallen, usually in A.pril, followed bj'' the broad­

cast of seed. The plot until the maturity of the crop is now kept weeded, 

particuiarly in the early stages of growth. At harvest time platforms are 

built in the plots' and boys and girls take up daily residence on these 

platforns armed v/ith sticks and clay balls which are throvm at seed-eating 

birds in order to frighten them away. Harvesting is carried out by cutting 

the heads off when the crop is ripe, the stalks being left standirig. After 

harvest, cattle are often browsed communally through the field to clean up 

the residucsi no attempt is made to burn residual stalks and trash and, as 

a result, a high carry-over of stem borer and bollworn occurs. The entire 

grain heads are stored after initial drying in large baskets; the grain 

being threshed by flailing when required and ground to a fine flour on 

granite grindstones. .. ..• 

In Bokora, Pian and Ilathcniko counties sorghum and rcaize arc 

the main crops grovmi to a limited extent finger millet and groundnuts 

arc also gro'.vn. In Jie county, sorghum is the main crop grovm with some 

cultivation of groundnuts, finger millet and ra.aize. In Dodoth coionty, 

bulrush millet and sorghum are most widely cultivated with a little maize, 

cassava, sv.-oet potatoes and finger millet in some areas. Cotton is also 

grov/n to a limited extent close to the Acholi border. 

In Labv/or county, sorghum, finger millet and groundnuts are the 

main crops but to a lessor extent cassava, sjnsin, maize and cotton are 

also grown. Cotton has spread somewhat but it is often indifferently 

harvested. In the Suk-Karasuk area little, if any, cultivation is praotico 





a few plots are located close to tho main rivers and in the Lore area, 

otherwise It is confined to tho foothills of tho Checorongit mountains. 

• • ' Little, if any, attempt at soil conservation is done by the 

Karamojonj v/ith the exception of the Tepeth group, tho Dodoth and the 

Lahwor people, Tho Lab\<'or carelessly try to follow a pattern of strip 

• cropping, hut the plota rarely follov/ Jhe contour. This system has 

heon borrowed from thoir core advanced Acholi noisbbours. 

The Topeth tribe v/ho formerly occupied tho higher slopes of 

Moroto, ITapak and Kadain .mountains liavo evolved a forni of terracing. 

This has probably come about after they experienced the severe loss of 

Boil from cultivated plots on steep moiintain slopes. Their plots are 

cleared in much the same v/ay as the Karanojong do, but felled trees, 

sticks and trash are piled in lines about 6 inches to a foot high at 

regular intervals on the contour. More permanent plots have stone-built 

terraces of largo and amall stones laid in lines on the contour. The 

terracoc if maintained for a sufficiently long period build up a step 

effect on the slope v;hich achieves a fair degree of control of surface 

run-off. 

" In Dodoth county a widespread system of trash bunding has been 

evolved. Tho vYoods and trash from cleared and cultivated plots are 

•• piled in lines at regalar intervals, across the slope and roughly on 

•tho contour. The lines arc sometimes reinforced v/ith soil but not 

usually v/ith stones. Tho system works reasonably well in preventing 

excessive soil wash but tho bunds tend to breach in heavy storms. 

• • Elsewhere in Karamoja little attention is paid, as yot, to soil 

'Conservation of food plots. All too frequently, cultivation is very 

•. indifferent and ploughing up and down slopes is often seen. Large 

• tracts of soil may be turned over with no provision whatsoever to con­

trol Y/ash; shoot erosion is often noticeable as a result. 

The Dodoth people appear to prefer tho lighter red-brcsn, 

sandy-clay loams for cultivation instead of the'black clay soils. The 

Jie, L'atheniko, Bokora and Pian, however, cultî 'a.tG both the black soils 

and.tho sandy-clay loams. The Bokora may shcv; a certain preference for 

tho black clay soils over the sandy-clay loams. It is difficult to 

draw any tribal preforenco as it is largely a matter of individual taste 

Increasing use is being made of the minor and major alluvial deposits, 

particularly the sandy-clay alluvial deposits. In Pian county parti­

cularly, increasing cultivation is apparent on the periodically flooded 

margins of minor rivers; but good use is also made of favourable sites 

in other areas as well, such as the vicinity of the Lolachat river and 

the llanimani rivers. 

The following present land-use.categories have boon napped. 

Area ofs 1, -luch cultivation, grazing light, 

2. fiodium to liglit cultivation, grar.ing heavy, wot and 
dry season. 

3. Little cultivation, grasing ncdiur.-hcavy, v/ct and 
dry season. 
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4. LittlG cultivation, grazing mediun-light, v/et and 
dry season. 

5. Negligible cultivation, grazing nediuBi-heavy, v/ot 
and dry season. . •• i 

6. Negligible cultivation, grazing dry season only. 

7. No cultivation, grazing wet season only. 

POTEITTIAL LAITD USE 

In order to make an appraisal of the agricultural potential of 

the land of Karanoja the- various soil-ir.apping imits have been re-arranged 

in order of descending value and presented in Table 2. 

The nine land classes v.'ill now be described in more detail. 

1. Irrigable BottorJands 

Soil unitss iTanalu, Loyoro, Undifferentiated alluvium 

Considerable areas of alluvial soils, of both non-volcanic and 

volcanic origin are suitable for flood irrigation. They are inconpletcly 

utilized at present by the Karamojong and could support a v/ider range of 

crops v/ith additional v.'ater. Irrigation by usüig the flash floods has 

already been investigated by Governacnt on non-volcanic alluvium. Tv/o 

small and v/idely sepai'-atod schcncs at Nadungot and Kabilatuk-v/ere run 

for several years but v/ere later- abandoned duo to higli cost of main­

tenance and very low return. The human factor is probably the main 

difficulty involved as the Karamojong have not as yet shov/n any pro­

nounced skill in intensive cultivation. It is probable that they are 

not at present capable of operating an irrigation system. However, a 

number of potential flat low-lying irrigable areas v/ith reasonably fertile 

soil do exist in the districts v/hich are at present unexploitcd. It is 

conceivable that these areas might be exploited in the future, as they 

v/ould prove a useful adjunct to food production, particularly in marginal 

areas. A variety of crops such as sorghum, finger millet, rice, ground­

nuts, pulses and cotton could bo raised under such flood irrigation 

schemes. Also there are several streams which could be used for the 

peirmanont irrigation of the surrounding soils. These appear to be just 

as suitable for irrigation as the Namalu irrigation scheme has proved. 

A fov/ acres of volcanic alluvium of the Naraalu river have been 

irrigated perennially for about the last ten years. Long-term crops 

such as sugar cano, bananas and citrus have been successfully grown; 

iröiile temporary food crcps such as rice, sorghum, finger m.illet, 

maize, sweet potatoes, melons and squashes have all yielded well. 

A vri-dc range of vegetables can also be grcvm such as cabbage, cauli­

flower, kale, tomatoes, onions, beans, peas, lettuce, carrots, and QQQ 

plant. A much larger area is at present undeveloped azid awaits the 

settlcmont of cultivators whc would bo willing tc exploit the potential, 

probably v/ith individual holdings in a regional irrigation system using 

the proposed Kadam reservoir for storage and the Ilamalu river system for 

distribution purposes. 
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•2. Clay Plains 

SoiLunitss Seboi (in part), Kidcpo. 

ThG clay plains occupy nore land than any other class in Karamooa: 

They aro cultivated fairly ;videly in Bokora county whore they appear to be ' " 

capahlo of lons-oontinued use without a fall-off in productivity.• They are 

further not so liable to erosion as the less cohesive smdy-clay loams and, 

. therefore, can be cultivated with less risk of soil loss. The min limit­

ing factor in their utilization is, of course, rainfall. The easterly 

areas of the blacl: clays aro probably best managed as grazing in rotation 

with food crops. Exccllont £prass cover of Pennisetua nezianura and 

CÊ£Z3oporon_aiichori is naturally present under light grazing conditions. 

.̂  3. VaUPys of Volcanoef. 1 

Soil_unitss Kate bok, Napak, Apedot, Undifferentiated alluvium (in part) ; 

On Moroto and Jlapolc are deep soils which are fertile, but are 

little used at present, 'aere they are used the potential is never fully 

exploited and the cultivation systen, practised is harmful. The range of 

crops that could be grown is, of course, linitoA largely by the prevailing 

climatic conditions, but on the whole it could be extended. Around Kadam ; 

and ITapak, cassava, sweet potatoes and groundnuts caild be introduced or 

•extended and cotton could be tried as an economic crop. The present 

system of completely clearing the vegetative cover is harmful .o it 

exposes the soils to unnecessary erosion and probably reduces yields . ' ' 

through removal of shade. • . •. •• . ' •• 

Many well-wooded or forest-covered colluvial deposits'of a deep '' 

humose-topped granular clay loan extend up momerous sheltered valleys on '• •" 

Kadam mountain arid to a lesser extent on ITapak and TJoroto mountains. 

These valleys are at present virtually unexploitod agriculturally and no ' ' 

forest products aro produced from them. It would appear that some of .:• : 

these valleys could be used for the production of perennial crops such as 

arabica coffee and bananas. The cultivation of these would not involve 

total removal of the' forest cover but would entail a thinning out of the ' '; 

scrub- and small trees. The larger trees would be left to provide shade ' i 

and protection from wind. A system of simple terracing should be jntro- ;' 

duced to protect against soil erosion. 

4« North-rwstern''- UnL^nd s; " I 

Soii_1^2ii3: Lolikck, Xalapata, Pajule, Lorengikipi (in part), Anuria. ' 

The higher rainfall of the north-western uplands west and north ; ' 

of the district nries thorn suitable for devolopcent. At present they are 

spaî sely cultivated and mainly used as grazing land. However, sc=o perma- . ' , : 

nent settlement has taken place by the indigenous people and farther 

agricultural expansion should be encouraged. At present, sorghur., finger 

willet, cassava and sweet potatoes are grcvrti in the Labwcr area tóile in 

thoj!apore-Ko^^^ ^^^ ,„,^^^^. ̂ ^^„^^ „̂ ,̂ ^̂ ^̂  

* Roughly north of the Sorcti-I.-oroto r o a d ~ ^ ^ o T T ^ o r^in c T I T ^ i l 

:r:ii 
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as an economic crop, is also grcvn to a limited, extent, but considera'blG 

iraprovcraent and extension of its cultivation could talco place. Soil con-

eervation nothods in Lab-.vor follov/ a rough strip cropping system and in 

Naporc-Kerenge a trash bunding system. I.Ioro organisation with proper 

rotations and a wider range of crops would be beneficial, 

5' South-v/ostorn* Uplands '.'.': • " •.[,- :"' "•' •• ••• 

Soil unitsi Apodot (in part), Opopwa. 

The utilization of tbc soils of this class of land for crop pro­

duction at the present time is negligible. But the land is used to a 

certain extent for dry-season grazing of cattle. The Karaisojong prefer 

to cultivate and remain settled in the eastern parts of the district. 

Without scne re-scttloaent of the indigenous tribes or of people frora 

outside the district these soils will remain uncultivated. Cassava, 

finger millet, naizo, sorghum and sv.'cet potatoes could all be grovm, 

preferably under a properly organized rotational system of farming with 

appropriate soil conservation practices. Cotton vrould also be possible 

on these soils. Cultivation would be limited by soil depth, which is 

often shallow (6 to 12 inches) with raurran or massive sheet laterite 

underneath, but there are very largo acreages of deep soils. 

6, Eastern** Heavy Land l-' .•^•- '• - ' . 

Soil units! Lokitanyala, Lokapol (in part) •-.••• •!••• 

The soils of this class are at present little cultivated but 

where the topsoils are ihtact good crops of sorghum can be raised. 

Siiico there is between 30 and 35 inches of rainfall per annum, the pro­

duction of a fair range of crops is possible, including sorghum, finger 

and bulrush millets, cassava, beans and cov/peas, cotton could probably 

be grown as a cash crop. The present overall land-use is pastoral but 

the vegetative cover of dominantly thorn bush gives little return. The 

geograp};ical occurrence of this heavy land is also important as it is 

wider.prcad in the Suk area, 7;hcre the tribesmen have shovm singularly 

little interest in arable'agriculture. The potential production is v/ell 

exemplified around Lore village where quite a variety of crops, including; 

cassava, are grovm by one or two individuals. Undulating topography and 

fine texture of soil renders this land extremely liable to erosion and 

strict soil conservation measures would have to be exercised where it 

was cultivated. • -^ 

7. gastorn*^ Liriit Land 

Soil I'.nits! Lokapol (in part), Panyangara, Lomcrimong, Kunyao 

These soils of this class appear to be of general low fertility 

and their occurrence in marginal clirnatic areas renders their utilization 

* Rouglily south of the Screti-Moroto road and west of the main 
clay plain. 

** Koughly east of tho main expanse of clay plains. 





-68 ~ 

difficult. Some usa as arable land must, however, occur, as the Kararaojong 

permanent sottloncnts are found extensively on thcra. At present fair crops 

•of sorghum and, to a certain extent, naize are cultivated until soil ferti­

lity is exhausted. High productivity would accrue if a wider range of crops 

were grown. Finger ir.illet is a possible crop but one more drought-resistant 

crop and vAiich grows well on poorish soils is bulrush millet. Groundnuts 

should also bo tried more often as thoy are little cultivated at present. 

Some form of soil conservation practice on these soils such as trash bunding 

is urgently noodod as the current Karaniojong practics of indiscrininate 

cultivation of largo clearings on undulating land leads to considerable loss 

of soil and soil Eoisturc through wash and sheet erosion. '• • •' 

8. . Mountains 

Soil units: Kadara, Moroto, Nadikot, Katabok, ïïapak, Morongola (all in part). 

Below 8,500 feet those soils have a potentially high productivity 

which is, at present, conpletely unutilized. There are no forest coniQercial 

products but considerable areas are being preserved for no good reason other 

than the conservation of water. The vegetative cover indicates a fairly 

well distributed rainfall of between 40 and 50 inches which should be 

adequate for sonc perennial crops. Arabica coffee, almost certainly, could 

be cultivated extensively on Kadan mountain and, to a lesser, extent, on 

Napak, v/hile ar.nual and perennial food crops such as bananas, uaize and 
• 

BV/eet potatoes could also be gxovm. Permanent crops do not necessarily 

entail complete removal of the forest cover, in fact, many of the larger 

•trees would bo lef.t as slxade. There again is no particular reason vrhy 

there should bo accelerated run-off and loss of water if the plots were 

properly laid out on the contour. Many marginal areas of forest on the 

steeper slopes would, of course, not be cultivated. As a method of con­

serving run-off, properly supervised cultivation, laid out on terraces, 

miglit well be t!U-.?erior to the establishment of grassland which has gained 

a lot of ground at the expense of forest on Moroto, Napak and Kadam 

mountains. The higher but shcltsrc-d slopes of Kadam v/hich are at present 

largely grasslnJ-.i and heath might be potential toa-grovang land, as the 

rainfall is fairly high and v/ell distributed and the soils arc acid. 

9. Rock:/- Slcv-'-- and Stone Mantles 

Soil units; Torrr, llotu, Katikekile. ,. " , 

These T.-VQ quite uncultivablo but are occasionally useful for 

grazing. 

SPBCU.L CROPS 

A oliz -.ticsJJly suitable range of economic crops is urgently 

needed for Kar;v.'eja if tho Xaramojcng are to be stimulated to change from 

their conservr.'. ive pastoral waj's vhich are so wasteful of the natural 

resources. 

http://ir.il
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Tobacco is such, a potential economic crop? as yet, it has not 

been tried but it v/ould appear that it is a crop, especially the Turkish 

type, suited to the climatic, and soil -conditions of parts of Karanoja. 

It is. perhaps interesting to record that tobacco is widely planted by the 

Karaaojong in very sra-all plots as a local source of snuff, 

Sis-al is v/orthy of. trial on the drier black clays of Kararaoja 

as these arc ideal for this crop. It should not, of course, be cultiva­

ted in larjo plantations but in small acreages of planned farm units. 

Mauritius hemp is another source of fibre..v;hich grows v.'ell in Kararaoja 

with little care or attention. 

Sansevieria ehronberfrii abounds on the drier thicket areas of 

the eastern parts of the district. The.fibre is probably coirmorcially 

marketabls while the plant may also be the source of cortisone or 

cortisone-related compounds. Collection of the plant would bo a rela­

tively simple matter as it is so vddespread and common. 

Mexican fibrej Agave lechoguilla and A. fun}:iana have been 

suggested by the Uganda Development Corporation as possible crops for 

Kararaoja. Material of the former species has been received from Kov; and 

experimental plantings will be made. 

Hibiscus cannabinus (fibre hibiscus) is very common in all parts 

of Karamoja, particularly in lov/-lying areas or near rivers. Some interest 

is being taken in its cultivation in Kenya and Southern Rhodesia as a poten 

tial substitute for jute and the U.D.C. are interested in its occurrence in 

Karamoja. The seeds of Hibiscus cannabinus are eaten by Karamojong. As a 

source of food, the seed 'is pleasant tasting and slightly oily. This plant 

occurs in a range of forms differing in leaf and floral characteristics. 

There are also a number of other hibiscus species which might also be use­

ful sources of fibre. Calotropis p:-ocora is a shrub which is fairly Vidde-

sproad in Karamoja, the inflated fruit being a source of a fine silk;y-

fibre which is attached to the seeds in the centre of the fruit. The 

fibres have been used in the past as a substitute for kapok. A plant 

possibly worthy of investigation is the fairly ccmmon succulent plant 

Sarcostem.r.a viminalo, the mature branches of which yield an extremely 

strong fibre. The desert date - 3-alanitos acQ^ptiaca, B. orbiculrjis 

and, to a lesser'extent^ B. pcdicillr-rls are common throughout the 

district. The fruits are not only an important source of food in tines 

of famine but are also a source of oil, the kernels containung up to 

40 per cent, oil (Sggeling, 1951)» The fruits also contain a subetance 

which is lethal to Bilharzia hosts and the parasites themselves. 

Aloes. Aloes are widespread and cpmm.on in the drier eastern 

areas and have a possible economic potential as a source of at least 

one dru^. The ccmmonost aloe in Karamoja is Aloe t'.vC'-.-diae but many 

other vai'ieties are to be found. In South Africa Aloe fcrox is culti­

vated as the source of the drug "aloes" and thit' species might do quite 

well in Karam.oja. 
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•• EssGntlr.! Oiln, C.vr.boTio/ron gijyantous, ia related to lemon grass 

.' and is cocmon on the v/ettor clay plain areas. There is also another 

Cynbopogon, ir.arked].y aromatic, which is present in greater quantity on 

all the higher Qountains in Karainoja. The U-D.C. has shovm some interest 

in the essential oil of this genua. 

Another source of essential oils might be the very common plant 

in the dry thicket areas,PIcctranthus cylindracous,which is distinctly 

aroaatio. 
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