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THE SOILS OF KARAWOJA DISTRICT
'NORTHZRN PROVINCE OF UGANDA

by.JLG. Wilson
SR e Tosied o el S

GENZRAL DESCRIPTICH OF THE IDTRICT

Karamoja District, including Karasuk, occupies about
atshy 000 square miles

of Uganda.

#* of the eastern side of the Northern Province

It is bounded in the north by the Sudan Republic and

to the east by Kenya Colony. Iuch 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 9,000 feet,

monotony.

arise from the surface and thus break the
The mountain masses may be isolated as in the case of
the four volcanoes, Toror, Moroto, Napak and Kadam, or may be part cf

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

ig terminated sharply along the whole of its length by a2 steep scarp
commonly known as the Turkana escarpment,

The scenery. overall is that of a semi-arid country with
large areas of Acacia bushland and thicket and 1ittle actual ground

cover, srosion phenomena are widespread over all the drier parts

of the district, A further marked feature, typical of semi-arid
areas, is the frequent occurrence of ephemersl streams and rivers.
. Karamoja is sparsely populated by a primitive group of
tribes, the Karamojong and, to a much lesser degree, the Suk. In
adaptatioﬂ 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 %o cultivate cereal foods

AIMS AND METHODS

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 corrclation between seil

and vggetation it was also convenient to map the latter at the game
time with very little extra effort. et :

The soil survey, concurrently with a vegetation survey was

-

¥ The exact area has never been computeu as the boundﬂr1es have not
yet been surveyed

-
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commenced at the end of 1955. ° They;wg?é.;ﬁjiiql;y and finally
conducted from a base iﬁ”}ﬂé-gisﬁ;iqt ?eadquérters_at Moroto with an
intervening period of 18 mokths‘spent at various temporary field
stations. Mapping of the differeﬁt 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. D ot
Boundaries of the different sqil units wére'usually very easily seeh
‘through the stereoscope on the aerial photogrébhs'énd could be _ ‘
delineated accurateiy by knovm corrslations with topography. The
information was transferred by free hand directly on to the il
*1:50,000 ?reliminary 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 widé'rivers to small streams, The 1:50,000 soil maps éonstructéd
in this Way-wére then photographically reduced to 1:250,000 and the
reduction transferred to the basic Jast African 1:250,000 grid charts.
Coloured maps on this scale will eventually be printed, but'féf'the
time being a black and white map on the scale of 1:500,000 will -
accompany this memoir, so as not to delay distribution. ke

Eitenéive field work was carried out in conjunctién wifh':

the aerial photograph interpretation and numerous check %:averses

Were made along:the_roads of the district, Since roads were few

and far between, large areas have had to be examined on foot
traverses, distances 5f up to 30 miles being covered in a single
day. Dﬁring these activities, 147 soil profiles were sampled and
several hundreds were described in detail from pits freshly dug,
murram pits, river banks, gullies etc. 4 gl
A great dgal of information on the geologicai, 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 fthe so0il map and the
subsidiary mapé on‘orosion, erosion surfaces; present and potential

land-use will serve as a basgis for future planning and developmeni
of the district. ’

CLIMATE

The greater part of Karamoja is semi-arid, the leasf arid
parts being on the western and north-western bordefs-ofvtho district,
Rainfall is episodic in occurrence, altefnating with a prolongéd
severe dry season, Limits range between a probable 15 inches per
annum in the driest parts to 35 inches on the westerﬁ boundary.
Somewhat. more rdinféii occurs on the higher mountaiﬁs: 5here 35
considerable variation from year to year in the total annual fainfall

¥ 131 of thess were analysed ,

»,
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and in its distribution. However, 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 growth, the drier eastern areas where the
range is from 15 to 25 inches can only support a subsistence
agriculture. Areas with a somewhat higher rainfall could suppori a
wider based agriculture with the cultivation of some economic crops,
Where rainfall is in excess of 35 inches per annum 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 growilh are
negligidle in the short—grass areas but they are of importance in the
long-grass areas,

Temperatures in the district are as high as 96°F in the
shade during the dry season and over 90°F is generally prevalent
during the months of January, February and March. Temperatures in
the rainy season do not often exceed 85°F in the shade.” Temperatures
often fall at night to below 60°F,

- The huﬁidity, 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 with 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 were 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 intrusigns were

injected in a molten etate and appeared az passive bathaliwins,

onsacrand

[
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altering the rocks through whicﬁ they had passed by contact along
the planes of stratification, joints and surfaces. Weathering and
removal of the softer country rocks leaves behind these harder, more
erosion resistant, plutcnic rocks.  After long continued
erosion processes the.larger intrusions stand out from the surrounding
plain ;sr‘qlduq%ill raﬁgeé, 2.g. the Labwor hills, Plutonic rocks
where exposed show very marked joint}pg, the joints often occurring
at right angles to each other, Weéfhering and subsequent erosion of
these rocks leave the héfdest members standing out as castle-like
tors or kopjes, with large cuboidal rocks perched one on top of the
ather, 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 vulcénicity occurred on a land surface, the
relic.. of which remain to—day'several‘hundred feet above the level
.of the plain, e.g. the sub-volcanic surface of loroto mountain,
'Fqgr immense single-cone volcanoes were created by the ejection of
‘basic magmatic material, The_volcénoeg were built up by repeated
-lava flows which may still be discernéd as parallel beds. Large“
amounts of ash were also ejected, much of which became coasolidated

_.to form tuffs.’ .

- Little segregation of wvaluable minerals has taken place in
the Basement Complex except in fﬁe eastern part of the district,
including Karasuk: a little has alsc occurred in or adjacent to the
plutonic rocks (Fléuty,l959). So far no mineral deposit of - '

:gconomic_imﬁortance has been found, During the course of the saiin

.-sugggya%oﬁggbigrgﬁo%nteresting, sm;ll deppsits were revealed in .
Kerasuk/ The minerals wsre beryl, cuprite, columbite, corundum, ]
garnet, graphite, hasmatite, ilmenite, kyanite, limestone (erystalline),
magnesite, magnetite, talc, tautalite and zircon. e

Dating of rock fora;tions 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., Four were in the vicinity of Hapek 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, ‘& wincr
importance, has been found in the bed of *he Apule river. Among
the fosSils found at Napak Weré the complete skulls of an early
hyreax, the teeth of an carly elephaht and various bones and teeth
belonginé to other animals including proconsul, the precursor of the

" higher apes., At the foot of Moroto Mountain well-preseryed teeth of
& possibly hitherto unknown species of prehistoric elephant were

recently disclosed, also numerous bone fragments belonging to



e — A s S

e gy e e ANt

b Sand

G

elephants, bovids and various other animals and reptiles.

These findings are of major importance as they will enable
vertcbrate palaeontologists to estimate more accurately the age of
the volcanic mountains of Karamoja and the minimum age of the land
surface over which they erupted. Bishop (1958), who later examined
the Napak sites iﬁ detail, is of the opinion that the age of the.
fossils is g Miécene; This means that the land surface
(African surface) on which the animals roamed must have been at lcast

of the same age, which is much older than many geologists considered
possible.

GEOMORPHOT.OGY

The Karamoja Plain

i bt s il Soatiston o8 TRM Jisteiot "Srs 418
vastness of the major erosion surface, known as the Karamoja plain,
the abruptnoss of the mountains which emerge from it and.the broad
sandy beds of fast rising rivers, The Xaramoja plain is considered
part of the "African Surface'; 1t is of end-Tertiary age and is
described by L.C, King (1951) as a pedeplain. By thic is meant a
plain of low relief composed of many intérlocking, ¢hacave pediments,
being derived from a less mature state, by grédual erosion of outstanding
features, The plain extends as far east as‘thc Suam-Kyoga watershed
and north from there along the Turkana escarpment well into Dodoth
county, where it is limited by the Dopeth~Kapeta watershad. Lt
then extends southwards and passes slightly to the east of the Labwoxr
hills ard 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 nortiawards from
Lake Opeta along the district border, it rises slightly to about

- 3,550 feet et the Okok river on the Tezso border. Proceeding east-

wards and south of Kadam mountain, the plain is upwarred to 4,550 fcet
elevation on the Suam-Kyoga watershed. Between Kadam and Moroto

the plzin is bordered by a long ridge which is a continuation of the
Suam-Kyoga watershed, at the base of the ridge at Kakumongole it is
about 3,900f+t. above sca level (Trendall, 1959). Continuing northwards,
it appears to breach the ridge, and continues into the base of

Yoroto mount2in near Lokitonyala, as a headward extended valley

eystem of the Manimani - river, rising as high as 4,550 fect, orth
of Moroto mountain it follows the perimcter of the Turkana escarpment
up to the base of the Nagosi hills and the oxtended Koten-Ibok chain,

rising above Kaabong to an elevation of over 5,000 feét; then by |

gradual pedimentation it drops to the Kapeta-Dopeth watershed at an
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elevation of from 4,500 to 4,000 feet. _
The Karamoja plain shows an immense expanse of a very low
concave~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 with increase in altitude, the
eastern and northern extremities having more numerous, smaller
pediments with deeper valleys than the central and western parts.
The drainage system of the plain is most complex along the eastern
and northern margine where 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 5,000 feet, Equilibrium between
dovmcutting, deposition and flow (grade) is faigly 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, the dcposits extending for as
much as 2 miles in width. Such development is typified by the
coalescence of the Apule, Lumeno, liatheniko and Ziasupu rivers,
which join up with the Manimani system to form the Lochomon; the

Lochomon being a large, sluggish river forming multi-cros« braided

 channels with considerable lateral sprecad as it reaches a level of

about 3,700 fect. The middle reaches of the large rivers tend to
meander considerably with the occasional development of "ox-bows™.
The present day flood channcls 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 later have to contend with these
sand beds as they are extremely troublcsome to cross when unconsoli-
dated, . [

Apart from the major plain there are relics of four more,
probably oldor erosion surfaces, and three much younger, more or less
intact plains, The younger surfaces will be describcd first.

These are the Kunyao plain (Trendall, 1959), the Chapeth~Kapcta plain
and the Kidepo plain. The last two which are described here for
the first time are very much youngsr than the others but their exact
correlation has not been worked out.

In the south cast of Xaramoja lying between the Chemorongit
hills and the Turkwell-Nile watcrshed ridge and south of lLioroto
mountain, a relatively young erosion surface has becn cut by the
Kanyangarins and-Kunyao rivers. This erosion surface has besen
mentioned by irendall (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 fect and

-
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gradually grades down to a base level of approximately 3,600 feet ét
the junction of the Suam and Kunyao rivers, over a distance of
approximately 40'miles. This surface exhibits the phenomenon of =
- sub-mature to mature state overall, with the development of fairly

steep-sided valleys in the northqrn end, where the drainage systenms

" are rapidly agbradlng streams, A slow levelling is apparent as one

proc9edb southwards “but a grqdlno-cum—downcuttlng effect is still
eAhlblted by the Kanyanpareng at Amudat with adjacent steep valley
sides and the exposure of qulte a lot of bare rock by the reduction
of the soil mantle., ‘Where the Kanyangareng forms the Kunyao the sur~
face levels out considerably and pediments héve, 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 6ut, the inselbergs at

Kacheliba being a small cluster of very'steep—sided granite kaopjes.
The rocks of the Karameri fidge are metamorphic in origin and consist
of -2 micaccous guartzite which contains the chromlum mlca fuchsmue,

. In the north east of Karamoja a relatlvely minor erosion
surface has been cut by the Chapeth znd kapetu rivers which are
tributaries of the Pager river in Ackoli. This gurface exteads Irom
an elevation of about 3,450 feet at the Karamoja horder up to about
5,000 feet, being initially flat and well planod, but becoming more
rugged aﬁdlhore dissected as elevation increases. ‘ There is ro
prdﬁbuncéd scarp between this surface and the main Karamoja
(“African“) surface, orly a low ridge separates the two. There is -
a pronounoed scarp, however; where the surface meets the bases of
Norongole, Lotim and Lwala mountains. The rivers exhibit very
similar phenomena to those of the main XKaramoja plain. Grads is
achieved rapidly in the upper reaches of the tributaries with the
6evelopment of thick sand and stone. choked beds. The rivers
Lakalas, Kapeta and Kanapedi coalesce intc a single braided channel
in which there are considerable deposits of fine-grained material '
and'qccasionally development of semi-swamp 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 cradually westwards has been cut by the

headward advance of the two river systems into the higher croa.nd te

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

at its lowest point with 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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o . The Pre-African Surfaces

In addition to the volcanoes rising from the Karamcja
plain $here are many smaller protrusions which are relicS= of other
land surfaces, now existing as sharp ridges and inselbergs.
in a few cases the ancient surfaces may be discerned ;n flat-topped
hills of -about the same elevation, These ancient surfaces are the
base'levels of former erosion-cycles; they are depicted in the

geomofphological map. ‘ . Davies (1948) recognized four

~ surfaces as follows:-

i, A mid-Tertiary surface represented by a fairly level sub-
volcanic surface standing between 4,900 and 5,000 feet under Moroto,
Kadam, Napak and Toror mountains. i

ii, A narrow relict surface at the base of the Chemofongi hills
stretching as a clearly defined plateau from Lokitonyala down to
Amadat, .

iii. A 6,000 foot erosion surface of Cretaceous age exemplified
on Mount Zulia and summit levels of lagosi hills which 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 Morongole.

These four surfaces will now be considered in turn.
i, The mid-Tertiary or sub-volcanic surface under the main

volcanio yountains is the lowest relict surface in Karamoja, standing

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

Horoto mountain, However, little of this surface extends beyond the
protective mantle of the overlying volcenic rock and it is relatively
unimportant, The mid-Tertiary surface may extend, however, as relicts
right up the Turkana escarpment and through the Magosi hills northwards
as a rough line as far as Nekwamovu, Probably contemporary with the
sub-volcanic surface is the ridge (now tréversed by the new ifbale-
Yoroto road) along the Kyoga—Turkwell watershed with a long north-south
strike and a summit level 5} slightly over 5,000 feet extending under
Yadam, which 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 stéep'scarp. The eastern perimeter
of the ridge is not so well defined, as it merges more gently into thé
surrounding landscape, ' ..

ii, - This narrow surface is extiremely 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 présent, to correlate them with

other surfaces in the Protectorate.

iii, It is extremely difficult to distinguish between relics of

-

——
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the mid-Tertiary surface and the Gondwana surface, due to the reduction
df land features to steep-sided inselbergs and residual hills. However;
it is possible to compare the relative pediment levels, and the rela-
tive ;ummit.levels with that of the surrounding Karamoja plain.

Tﬁe Magosi hills and the Koten to Nakwamoru range have many
features in common, the main hills such as Moruangome, Sogolimen and
Ibok arise from pediments of about 5,000 feet to summits varying
“between 5,300 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 southwards through
Loyapong and Nakawach to Theau with summits ranging from 6,288 to
4,770 feet, The second chain, roughly parallel to the first, arises
at Lokwakut 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 scuthern 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 %o
6,000 fcet, The evidence provided by these higher features suggests
that there was once a much more extensive surface with a probable
level at about 6,000 feet,

Dixey (1948) mentions XMount Zulia, one of th~ cummits 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 iemej, Lomil, Lokineng,
Katorosa and many Bthers. The bases of Xorongole, 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 meetiné place of one mzjor (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 necar Kalapata and around Lemej.

It is also significant that there exist numerous large and
small elevated land forms close to the main northern mass which
appear to have been isolated by the advance of the different erosion
surfaces. One such large mass is the Lokilokaka-Lonyili ridge
lying msinly in the Sudan with a well-dsfined plateau surface
slightly over 6,000 feet. The extension of the ridge is clearly

extended southwards through Kaleri to Nyangea, Kaleri having a

well 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 surface, The'afainage
~ pattern over all the elevated area follows'faithfully a'structural line

~pattern as determined by faulting in the underlyiﬁg rock. At the

same tims, the advance of the intruding new land surfaces also folloﬁs
the main structural Iines, The north-south directional flow of the
Lakalas, Koputh and Loyoro systems with an éastuwest tributary pattern
demonstrate this., They also show a one-cycle dissectién of the 6,000—
foot surface to the existing lower surface.
= There is evidence to show that the 6,000-foot surface existed
at one time at least as far south as Loyoro, as the summit levels of
residual hills show. South of Loyofo'there is also evidence of
another ancient land surface 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 east 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 Labwor chain vary between 5,000 and 6,000 feet,
the pediments going down to about 4,000 feet. It is difficult to
postulate which erosion surface affected the summits of the Labwor
hills, There may be evidence of two distinct surfaces as the
summit levels vary betwsen 5,000 feet and slightly over 6,700 feet,
.iv, Further signs of an even older surfece may be seen above the
ancient 6;000~foot surface. These are the three main mountains of
Morungole, 9,022 feet: Lwala, 8,057 feety and Lotim, 7,621 feet.
They would appear to be relica of the 10,000-foot surface as

exemplified by the Chemorongit hiilu,

The Volcanoes

Dominating southern and central Karamoja are four Tertiery
volcanic massifs. These are Toror mountain,; 6,382 feet: MNoroto
mountain, 10,116 feet- the Napak cluster, 8,322 feet- and Kadam
mountain, 10,067 feet. All are said to be of 2 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 summit which may
be part of the original cone. :

Moroto mountain, the most easterly of the major volcanoes; also
rests on a Basament Complex surface which varies in altitude from about
4,600 to 5,000 feet. Iloroto measures in a north-south direction appro-
ximately 15 miles and somewhat less in an east—ijest direction. As it
stands today, it is a roughly circular, much ¢issected shell, of what

must once have been a much larger cone but no trace of the crater
remains. It is

st
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_apparent that dissection has followed a differential pattern. The peri-
meter from near Nakiloro, proceeding west around to the resicual hill of
Sogolimen, exhibits a number of very steep-sided, truncated spurs, with
terminal and lateral scarps arranged radially, the terminal scarp faces
being 200 to 300 fect above the level of the pediment. These scarps are
cut §ertically or near vertically dovm through the volcanic and pre-
volcanic rocks, as one face, or occasionally with a differential scarp.
The ﬁpper volcanic rock is cut slightly further back than the lower 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 direction; consists of
somevwhat elongated, radially arranged, rounded spurs vhich enter the
pediment surface with a gentle terminal scarp or no scarp at all. The
valleys between the spurs are again U-shaped at their mouths but rapidly
become nerrow with convex walls. The extreme eastern side, bordering the
Turkana escarpment, shows marked truncatian, and the development of a very
steep'scarp face from about 4,800 feet, with significant valley forma¥ion.
i+ The uneven pattern of the baéal perimeter can well be explained by dif-
ferences in altitude of the surrounding pediment and plain. On the north
and west sides the terminal scarps end at an elevation of zbout 4,500 to
4,600 feet where the pediment begins, the pediment i+-21f 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 ievel 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 feect has had the effect of producing a very

- .steep, "high scarp face with valleys playing little or no part in the

retreating process.

The overall dissection of the mountain still follows a radial or
consequent pattern with the development of deep valleys, very steep in
their upper reaches. The advanced stage of denudation of the mass into
& 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 outward-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 thw»ee
main'tributaries which have rapidly lowered the floor level and induced
falley widening. As a result, a central amphitheatre has been produced
within knife~edge ridges cxtending in an arc back against the summit
Plateaux of Sokdek and Sogolimen. The valley heads have induced very
steep scarp faces against these sumnit plateauxz. - It would appear that
these entrant valleyg and their parent sireams have played a major pard

in the removal of much of the central part of the mountain. The summit

riaaeonl
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benches of Sokdek (10,116 feet) and Sogolimen (9,628 feet) end in very
abrupt scarps inclined towards the centre, suggestive of a crater-wall
collapse;. but outer slopes frem the summits are gentle. °

..~.. The development of soil on Moroto mountain has to a certain
extent been- influenced by the dissection pattern. The scils 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
ro.unded_’s-purs9 are deeper but with a boulder mantle.
s Napak mountain has been well described by B. C. King (1949),
according to whom," it is an extremely dissected, former circular,
volcanic cone of approximately 12 miles radius. Today only a few -
remnanﬁé of the former volcano exist, and King estimates that‘97 per
cent. of the original volcano has been removed by erosion.’ The residual
buttes are clustered in a rough circle with steep scarp faces’éprsed
inwardswE_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, Lokupoi, is the only rem2ining relic of the central‘Vént,
--It is surrounded by the four buttes of which Kodiakori-Napak is the

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

occurred. Sl

Much discussion has taken place about the size of anak compared
with the other volcances in Keramoja. It was considered 2zt one time, to
be older, due to its advanced dissection, compared with the others,
However; the vertebrate fossils found during the soil survey have shown
that Napak is possibly the same age as Moroto. ) ‘

There has been a significant development of soils on the plaueﬂux
of hapak 9nd -on Kodiakori butte, 1nfluenccd it would appear by rainfall,
as extensive natural forest exlsts. The soil on the other masses tends
to be‘shaiiower and in parts skeletal. Wapak, like the other Tertiary
volcnnoes, stands on a pre-volcanic surface varying in height between
3,600 and 5,000 feet. &

L vidhe remaining large volcaenic massif.is fadam, which is the most
extenélve of the four. It rests on 2 pedestal of Basement Complex rocks.
Trendall (1955) 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 fest between Komakatak and Katabok., He states that
the variation in height cannot be attributed to up-doming as in the case
of Napak, Kadam eas it stands shows little evidence of a former round,
single~cone structure, except on the southern side, where a radial con-
sequent pattern of dreinage 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 cutliné&, The rgmoval of
a great dsal of the northern face may be connacted with thé‘béilapsé
of the central dome structure with consequent faulting.,” The exposure
of a number of subsidiary vents has also taken place and XKing (1949)

mentions a connection between areas of faulting and the

wedennl
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-. appearance of subsidiary vents. Collapse of the central dome structuie

and subsequent remov:ljof debris by erosion might well explain the
existence of ths two widely separated, outward inclined, summit plateaux
of Tebtho and Obda, at respective altitudes of 10,067 and 10,050 feet.
The outline of Kadem shows a differential dissection pattern,

which may well be attributed to the relative rates of erosion, induced
by 2 differing clevation of the surrounding land surface, in relation to
the perimster of the mountain, Kﬁdam ié rcughly astride the Kyoga-
Turkwell watcrshed with the land surface on the Kyoga side of the water-
shed bblng lower than that on the Turkwell side, The south and east side
shows a roughly circular outline, with radial consequent draiﬁage and
wide; deep valleys between steep, sloping spurs. The west side by com—
parison displays very secvere 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 sczrp retreat to a massive,
near perpendicular scarp face,

. ~ The soil pattern on Kadam has besn greatly *nfluencbd by the
dlssectlon pattern. On the south side on the gently sloplng spurs there
is some devclopment of a2 red-brown clay which is stone and boulder

covered. The valley floors cerry a deep mantlc of a humcse z2lluvium.

.“From about & ;500 feet upwards humose red clay is found, particulerly

“under forest,

_ Numerous smzller volcznic vents and plugs arise out of the plain;
they are gencrally not- large enough to influence the rainfall, and, therec-
fore, soil devclopment to any extent. They arc often steep sided with
thin stony scils of no agricultural value. Koten is probably thec largest

of these, measuring 5,556 feet above sea level.

ARCHAECLOGY : ; .

Karamoj~ district bears witness to former extensive occupation
by very primitive, stone age people. In this connection a considerable
nﬁmber of finds of stone artefacts were mzde during soil survey cctivi-
ties, It a2ppears from the accumulated material on varigus sites that
the early peoples belonged to the Stillbay cultural period with
occasional evidence of Sangoan influence,

The numerous sites are scattered throuzh the district, often
near to permanent water and on the pediments cf granite tors. The
area around Morcto township has proved to be a2 particularly rich loca-
tion for artefacts. They are beautifully fashioned out of variocus stones

such as chert, chalcedony, obsidian, gquartz, talc schist, magnesite, ete.

.Burins, scrapers, arrowheads, lance heads,; backed blades, bored stones

and many pottury fragments have been found.
. These cultural remains indicatc an 9ncnent settlcrent by stone

age people possibly z2s early as 200,000 years ag0. They also exhibit a
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gradation into the Magosian culturc (Wayland/ 1932) which is of compara-
tively recent times -~ 5,000 to 7,000 years ago. Unfortunately, despite
the existence of numerous rcck shelters in the district, no rock paint-
ings were revealed.

SOTL-FORMING PROCESSES

Twenty-four soil units have been mapped in Karamoja of which
nineteen are distinct series or types. There are four complexes and a
wnit for undifferentiated alluvium.

The genesis of soils in Karamoja has been affected by many X
factors such as climate, elcvation, type of parent rock, vegetative cover,
topography, aggradétion 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 meny cycles of climatic change but it appears that the
prescnt rcgime in Karamoja has left an indelible mark on the soils.

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

of Karamoja district and tket the present climate has been more or less
constant since Tertiary times.

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

correlate %he average rainfall range in the area in vli_.ch 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 weathering are not only affected by
rainfall dbut also by other conditions such as maximum and minimum
temperatures and degree of aridity. Mechanical weathering of rock may
occur to a considerable extont by sharp temperature changes or by alter-
nate wetting and dryinvhﬁf exposed rocks. In this way granite inselbergs
and large exposed scarp faces arc made to exfoliate and coarse detritus
is built up at the bases of large rock masses. This process is markedly
prevalent in the drier eassern areas of the district and on the Turkana
escarpment. Mechanical weathcring coupled with a low rainfall regime
in the neighbourhood of 15 to 20 inches produces shallow, coarse sandy
or gritty soils. Such soils occur all over the dry, cxtremc castern
area of the district and arc mazpped 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 prevalenca of reclatively high tcmperatures 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 Sories. More advanced
woathering of the parent rock results in a greater amount of ¢lay baing
‘formed,. However, there is still zn appreciable amount of sand derived

from resistant rocks ond » reddish-brown sandy—~clay loam is producode .

R e |
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A thin stone line of angular quartzite Just above thg_rptted Tock a8
often found in these soils (ef. Ollier, 1959). Lateritization is -
eonfined o soft murram and weakly cemenied rotted rock. .

Soil genesis in Karamoja is also asscciated -with macro- and

micro~topographic conditions and the intsraction of those conditions-

with the climatic regime. W%here the topography is relatively immature

and irrezular, small hill ranges are produced which do not influence the

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

rock debris is produced, Along the Turkana escarpment for example due

to very steep slopes and a probable rainfall of between 10 and 20 inches
there is a shallow, very stony surface, with little or no soil.

Occasionally; the stonemantle protects a shallow soil underneath; in other

cases the stony surface lies directly on rough, partly weathered rogk.
In places where the hill features are large enough to exert a
definite influence on the rainfall withir an estimated 20 to 35-inch

range scils of greater depth are producsd. The rainfall is high enousgh
t=] o p p (= S

to bring abcut a2 considerable degree of rock weathering and to promote
the growth of a fairly thick vegetative cover. Conseguently, an accumula-
tion of soil on hill slopes takes place. The soils associated with such

conditions are the red clay loams of the Lokitanyala Series which are
of very wide distribution from the Chemorengit hills ¢« the Timu forest.
Furthermore; there appear to be definitse altitude limits hetween

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

Altitude, rainfall, topography 2nd state of the underlying rock
are factors which 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. 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 Iuxuriant forest vegetation.

In turn the combination of altitude, rainfall and vegetation type
combine togsther to produce surface litter and deep humose topsoils.
This humcse topscil allows eésy absorption of ;ainfall and passage into
the soil;, at the same time providing humic acids which hasten breakdown
of mineral matier. The combination of abundant water entering the soil

with thc a2ddition of humic acids results in a very complete and possibly

accelerated weathering process which produces a deep profile of red cla
on volcanic mountains; where Cerived Trowm igneous and metamorphic rocks

the scil appears to be more orange colourcd.

cmaesd
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.Thé'infiuenée of topography itself regardless of climatic con-
ditions on soil genesis and depth can frequently be seen where the topo-
graphic features induce rapid erosion of the soil from adjacent areas.

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

_..,being the almost complete removal of the solum exposinz bare rock ang

a brashy stonemantle, This effect can be seen in mony areas such as

Amudat, Lokitanyala, the Timu forest, otlc.

‘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 rccks such as fine-

grained granites and gneisses tend to weather slowly aﬁd, depending

on their mode of occurrence, different soils may be produced. OCn steep
grgnite faces in the Labwor hills a very shallow brashy soil is formed
which -ccumul:tes if the vegetative cover is maintained. Wwhen massive,

horizoptally 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 weztner in a particular spheroidal pattern

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

" of considerable depth.

The most widespread soils of Karamoja are thoss oif ‘ae 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

contéin much base-rich material from the volcanic hills. Low rainfall
and high base content weuld favour production and maintenance of the
clay mineral montmorillonite. Erosion from the uplands below which

the alluvium was deposited Wouid contribute hill-wash which can be seen
in hany 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 frec 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 ridses have been eroded almost flat and
merge very gradually into the black clays. : :

Several undiffercntiatcd soil series are formed on the more
recent alluvial deposits., The size and kind of these deposits depend

greatly on the topography of the surrounding country which influences

]
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! rlvers A number of alluv1al soils often of greut depth occur on tne

deposits on' rivers arising in immature teopography tend to be narrow and
of coarse materizl. As the river attains grade the deposits tend to be
finer ¢nd more widely bprO“d because the coalescence of river systbms
into . 81nrle units on very mature levelled land allows of a wider
dep051t10no The periodic flow of pr°ct1ca11v all the rivers of Kara moja
glnduced by the semi-arid cllmatlc reclme h?slzlso a greau influence on
ﬁhe volume and kind of material transported and its dopOululona

" ‘ Thc 1nf1uence of termites on the genesis of soil in Karamoja must
also be taken into zaccount. The species of term;tc appear to vary qulte
a lot,from cast to west, the small mpund-building.termites being most
prevalent in the western part of the district where climatic conditions
tend to support -2 perennial grass savanna. In the eastern part of tﬁv
dlstrlct other less conspicuous termites tend to become dominant under
the‘drlfr cllmavlc condltlon and Aca01a bushlzand. Termites devour 2
groat deal of dead ‘vegetative matter such a2s dry grass which wou1d other-
w1se enrich’ the topsoil with humifiable material; the q011s “of eastprn

Karamogu belnﬂ notably humus deficient. Termitos 3luv ,ontrlbute to h

i

.; rémoval of vbwgtatlve cover and, therefore io 5011 eros;on, & £

5 .
-

BoE i The effect of man on the genesis of 30113 in Ka*amo3a must also’

i be conQIacrcd Men may have existed in KaramOJa for at 1eust 200, 000

years, a sufflclent period of time for him to exert a con51der=b1e

1nflgpncp on the development of soils. The primitive StOnb‘ ge tribes
by tﬁeir,artefaots show that they were hunters who dopendﬁdgon game for
their sur%ival; Ring firing may well have been one of théif metpods of
hunting which over a long period of time would promofe:a=éfass savanna.
The graés-savanna in turn would allow of the build—upnof 2 soal
protected from undue erosion., There is abundaent evidence to show that
forty years ago much of Xaramoja was such a grass savann:.‘

Changes in land-use zs exemplified today, by extens%ve and
continued overgrazing, have altered the ground cover to thit of a short-
tree savanna or Eushland over large areas. This offers little prdtection
from she’t erosion and as a result, the sqils%exhibif marked signs

of trunc°tlon Z : e
The 1nfluencb of flro on nﬁtural forest areas 4* found on tncf
highér mMountain clevations is apparent, In modern tlmcs much foresb
has been destroyed and is still being destroyed by the indiscriminate
use of fire, ”his has led to a change from forest to grass and much
loss ‘of sall cn. steep rldges and slopes, -1I% has also resulted in the

3

rqductlon of the humose topsoil of these mountain soils,
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MLPPING UNIT

Kadam Series
Moroto Series

Nad;ket Complex
Katabok Series
Napak Series
Lolikek Series

Namalu Series

Toror Complex

Apedet Clay
Morongole Series

Lokitanyala
Series ‘

Kalapata Series’

Lokapel Complex

TABIE T

KEY TO THE SOILS OF KARAMOJA DISTRICT
NORTALRN PROVINCE OF UGANDA

LOCALITY DOMINANT SOIL TYPES /RENT ROCK LAND USE

Soils Derived from Volcanic Rocks

Mt. Kadam 8,500-10,000 ft. Peaty loam on orange loam Volcanic Rowgh grazing

Mts. Moroto, Napak, Brovm loam on ~—angec-red Volcanic Rough grazing

Kadem, T,0Q00-10,000 ft. clay loam or sauwy clay

Basal slopes Moroto & E. Brown clay to reddish clay Volcanic Limited food

Kadam Mts. 5,000-7,000 ft. loam under stone mantles crops

Basal slopes Kadam Mt. Reddish brown clay to Volcanic Limited food

5,000-7,000 ft. sandy clay crops

Mt. Napak, 4,500-5,000 ft. Dark brown on reddish brown Volcanic Limited food
clay crops

Kadam pediments Dark brown on yellowish brown Volcanic Grazing

4,000-5,000 ft. clay to sandy clay

Lower valleys of volcanoes Brown loams Alluviun Food crops

Soils Derived from Mixed Volcanic-Metamorphic Hocks

Volcanic on
Basement Complex

Stony loam on reddish brown
clay

Rough grazing
and browsing

Toror Mountain

Base of Napak and Kadam Volcanic colluvium

Mts. 4,000-4,500 ft.

Montane Soils Derived from Igneous and lMetamorphic Rocks

Grey brown clay, mottled
yellowish in subsoil, murram

Grazing

Pre-Cambrian Rough grazing

granites & gneisses

sandy
Black to dark grey brown/clay
loam, yellow mottled subsoil

Chemorongit, lorongole,
Zulia hilis

Soils Derived from Motamorphic Rocks of the Pre-Volcanic (Gondwana 2) Surface

Reddish brown
loam to sandy

Food crops, wet
season grazing

Fastern foothills on red sandy clay Basement Complex

clay

Stony reddish
loam on stony

Red and black
loam, mottled

brown sandy
clay

clays, sandy
sandy clay loam

Basement Complex Food crops, wet

season grazing

Dodoth, N.L. of Loyoro

Kyoga-Turkwell watershed Basement Complex Rough grazing

PRODUCTIVITY

Low

Low
Low
Low
ledium
Low

Medium=high
Low
Low

Low

Low
Low

Low

{
—
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MAPPING UNIT
Metu Complex

Pajule Series

Opopwa Series

Panyangara .-
Series

Lorengikipi
Catena

Lomerimong
Series

‘Katikekile

Series

Amuria Series

Sebei Sefies'

Xunyao Series

Kidepo ‘Series

Loyoro Series

Undifferentiated -

Alluvium

LOCALITY

Bastern and Western hills

DOMINANT SOIL TYPES
Rocky sands

PARENT ROCK

Basement Complex

LAND USE

Rough browsing

Soils Derived from Metamorphic Rocks of the African Surface (Karamoja Plain)

Labwor hill pediments

Eroded, laterite red clay to
sandy clay loam

Basement Complex

Food crops,’
cotton, grazing

Soils Derived from Metamorphic Rocks ot tie Degraded African Surface (Karaﬁoja Plain)

Teso, Acholi border

BEast and west gplands
:East central lowlands
Easﬁ and west uplands

Widely scattered

Soils Derived from Ancient Lake Deposits on the Degraded African Surface (Karemoja

Brovn sandy clay loam on orange Basement Complex

sandy clay, laterite present.

Brown to red sandy clay loam
on orange mottled grey clay

Brown sandy loam on grey clay
mottled red and black )

Grey sandy clay loam with
orange brown stony subsoil

Stones and boulders on red and.
black clays and orange loams

Basement Complex

Basement Complex

Basement Complex

Basement Complex

Food crops, wet
season grazing

Food crops, wet
season grazing

Dry season
grazing

Rough wet
season grazing

Rough browsing .

Plain)

Labwor hills and
nor thwards

Central Karamoja plain

Grey sandy loam on yellowish
brown loam, laterite

Black calcareous clays fo
clay loams

Basement Complex

Ancient alluvium

and colluvium

Soils Derived from Rocks of Post-African Surfaces

 Bastern foothills, base

of Turkana escarpment

Kidepo plain near Sudan
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SOILS DERIVED FROU VOLCANIC 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 dovn to a brown or yellow-brown to
yellow-red clay subsoil. The drainage is often impeded by massive un-
rotted rock. Typical profiles are given belows-

Profile 1 (21016-18)
Kadam Mountain, 8,500 feet.

0 - 13"  Very dark grey (10YR:3/1) peaty loam with occasional
to frequent rounded stones. Handling consistency
soft, crumby.

13 ~ 24" Dark greyish-brown (1OYR=4/2) loam, granular structures
handling consistency plastic. Frequent stones present.

24 - 60"  Browmish-yellow (10YR:6/6) Stony loam grading down to
mottled, rotted rock. Stones present up to 6 inches

: in diameter, crumby structure. Handling consistency

% B soft and cohesive.

Profile 2 (21014-15)
Kedam Mountain, 9,600 feet, near Oboa summit.

c -7 Dark brown (7.5YR:4/4) peaty loam. Consistency =tiff
: fibrous to cloddy. Very occasional stcnes present.

'
$on

7 - 28"  Dark brown (7.5YR:4/4) clay, granular structure, soft
: consistency. ; Y

As would be expected, the most outstanding features of the
analytical data* are the high orgenic carbon and nitrogen figures due to
low temperatures slowing down the microbiclogical processes of decomposi-
tion. Bases are moderate to very low and available phosphorus is very
low, - Reactions vary from strongly to slightly acid.

:  Vegetation is characteristically Erica arborea heather thicket with

- occasional Protea abyssinica and cpen tufted grass. Bare exposed rock

has a light succulent flora.

The egricultural potential of these soils is almost nil due to

- “their very high acidity, drying winds and inaccessibility.

24 Moroto Series

This series occurs on Noroto, Kadam and Napak mountains generally

* at an elevation of over 7,000 feet, extending up to 10,000 feet on loroto

1

mountain. But on Kadam its range may be from about 6,000 to 9,000 feet.
The probable rainfall regime lies between 40 and 50 inches per annum.
The scils are characterized by loose surface litter when occurring under

.forest overlying 14 to 25 inches of a dark humose loam. 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
;roccasionally to as much as 10 or 12 feet below the surface. MNurram, but

ngt 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 are given verleaf:-

¥  See appendix for full detesils.

[ ]
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Near forest camp, Moroto Mountain.

Altitude 8 s000 feet, in grassland, - - - = -

0~ 7" " Dark veddish-browt (SYR 3/3) clay loam, sub—angular
blocky to granular structure.

7 < 14" ~ Dark red (2. SYR.3/6).clay loam, sub-angular blocky
to granular structure, slightly cloddy and plastlc
when wet.

14 - 35" Red (2.5YR: 4/6) as before with frequent very small
; black murram pellets. : :

35 - 70"  Dark red (2.5YR:3/6) clay ibam, sub-angular blocky
to granular with frequent murram pellets. Very
compacted and stiff.

clfawsn Y Profile 4 (20019-22)
" 'Kadam Mountain, in’ forest at 7,500 feet. }
3 - 0"  Black (5YR:2/i) free, loose surface leaf litter.
0 - 25"  Dark brown (7.5YR:3/2) loam, soft granular or free
“ crumby structure. Occasional stones present from

1 to 9 inches in diameter.

23 - 5" Reddish-yellow (2.5YR:6/8) mottled with very dark
grey (2,5YR:3/0); but granular compaci structure.

"Hendling 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 stlll low, reactions vary from strongly

acid to slightly acid.

The vegetative cover is often forest of many specics including
Teclea nobilis, Juniverus procera, Pcdocarpus gracilior, Albizia srandi-
9 s bl

bacteata, Dombeya goetzenii, Olea chrysophylla etc. Vhere fire kas
destroyed the forest = light wooded grassland of Protca abyssinica,
Fauroa salisna and QOlea chrysophylla is usually dominant with a Browus
8pp., Cymbopogon 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. It would appear from the natural
vegetation that these soils could be extensively used for perennial
crops ‘such as arabica coffee, particularly on Kadam and Napak.

3. Nadiket Complex

Nadiket clays occur in a climatic regime of 30 1o 35 inches
rainfall per annum at an altitude range ¢rom'4,3v0 4o 7,000 feet. The
eastern side of Kadam mountain and the basal slopes of Loroto mountain
have a similar climate as indicated by both the vegetation and soils.
A brovn clay in certain localities has develeoped from the sphercidally

weathering underlying volcanic rock. The profile varies in depth from
1 or 2 to 15 feet, being romarkably uniform, with-1little or no horizon
development. These brown clays are frequently subject to considerable
erosion, thus producing a2 somewhat truncated profile under a protcctive

e
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stone-mantle. The occurrcnce of such stone-mantled brown clays is wide-

spread on the scuthern slopes of Moroto mountain. A typical profile is
given below:- . .

Profile 5 (18531-4) _ s Zafie

0 - 12" * Dark brown (7.5YR:4/2) silt loam with a hard crumb
structure. . :

12 - 72"  Very dark brown (10YR: 2/2) clay loam with sub-angular
blocky structure.

72 - 144" Dark brovm (7.5YR:4/2) clay loam as above with
occasionzl CaCO3 nodules present.

144 - 180" Reddish-brovn (5YR35/4) clay loam witk darker browm
" mnottlings, compact massive structure.

The vegetative cover is strongly influenced by climate and is
very variable. Around the base of Moroto mountain the soils are often
covered by a Buohorbia cendelabrum - Acacia brevisnica -~ A. seyal thicket
with numerous shrubs and xerophytes and a very nixed grass layer. There
clsgo appcars te somc oxtent an Acacis mellifcrz ~ A, brovisvica - A. seyal
- Buphorbia stapfii thicket community on the drier phases of this soil.
A Combretun spp. - Terminalia brownii - Acacia seyal community with
Hyparrhenia spp. develcps on the lower sloves of Moroto mountain,

Where the angle of the slope is more pronounced, such as on
valley flanks and ridges, shallower soil develcops of a red-brown to browm
colour. The profile rarely extends beyond a depth of 4 feet, usually
about 2 feet with little or no horizon development apart from a humose
topsoil. Numerous stones and sometimes bouldcrc are present, usually
exhibiting spheroidal weathering. The following is a {ypical profile:-

Profile 6 (20608-11)

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

3 -0" Very dark grey (1OYR°3/1 clay, abundant stones,
; linear, oblong up to 2 inches in length.

0 - 13" Very dark browm (10YR:2/2) clay, crumb structured,

becoming slightly more cohesive with increasing
depth, few stones.

13 -~ 24" " Dark reddish~brown (5YR: 3/3) clay, fewer and 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.

“Lower altitude and higher temperatures are responsible for
the low organic-mztter 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 aVullable
phosphorus.,

e Cewis,

The depth of the soil on the valley flanks is often influenced
by the vegetative cover which is a mixed Combretum - Torminalia spr.
wooded savanna with trees such as Cussonia sp. and Dombecy2 5p. The grass
layer contzins Hyparrhenia rufa, H. filipendula, H. Jintcnii, Schima

5t Hepli
nervosuwa, Cymbovdzon spp. etc. Where the scil is very shaliow and large

exposures of bare rock occur, the vegetative cover becomes very xercphytic
with Aloe spp., Acolanthus spp., Sarcestemmz viminale, etc.: :

Nadiket soils are only used for agriculture to a limited extent,
sorgium being the main crop grovm. A little maize and finger millet
are also growvm on them.
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4. Katabok Series ' 51 M,
The 50ils of Kadam mountain are somewhat dlfferent from those
of Morote except on the western side of the mountain. Again climatic
influence has played a considerable part in the development of the soils,
Xadam enjoying a slightly wetter overall climatic regime than lloroto.
The basal- areas of Kadam and tke lower slopes have developed a reddish-
brown sandy clay of good structure. This soil is scomewhat truncated in
places but in other places it shows a profile of several feet. Apart
from the humose topsoil there is no differentiation into horizons, the
s0il ranges frcm sandy clay to clay. -Scattered through it are freguently
rotting volcanic rock particles and cccasional ferruginous pellets. The
parent material of the soil is composed of & brashy, mottled, rotted rock

layer and there is no developwbnt of 1ater1te. 4 typical profile is given

below:~

Profile 7 (21867-9)
Mbale-Moroto road, 3 miles east of Namalu Camp.

0 - 13" Dark browm (7.5YR=4/2) sandy clay with occasional semi-
rotted volcanic stones, blocky structure in situ, granular
when fractured.

13 - 40" Brown (7.5YR:4/2) nottled reddish-yellow (7.5YR:7/6)
. sandy clay with very frequent semi-rotted stones,
massive blocky structure, brittle consistency.

40 - 58"  Brovm (7.5YR:4/4) mottled reddish-yellow (7..5YR:7/6)
gravelly clay, frequent semi-rotted stcnes and ferru-
ginized fragments of rotted rock, brii.ie consistency .

581 + Rotting volcanic rock (not sampled).

The mottling in this profile is due to differentizl weathering
and not to impeded. drainage.

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

" Vegetative cover is variable but Combretunm spp., Lannea spp.,
Terminalia velutina, Butyrosperrmum parkii, Strychnos spp., Stereospermum
kunthiaznum and Faurea spp. arc usually present as a savanna woodland.

The grass layer includes Hyparrhenia spp., Themeda triandra, Andrcpogon
gayanus var. saouamulatus, Punlcum mnaximum ete.

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

Agriculturally, the soils seem to be fertile as good crops of
sorghun, finger millet, zweet posatces, cassava, maize and groundnuts
are grovn around the Namalu area. !

5. Napzk Scries

On Napak the soils are slightly dlf”crcwt from those of Voroto
and Kadam mountains. The relative slopes of the basal pediment have
been of ccnsiderzble influence in soil development, There are two
members of this series - the deep, reddish clay loam end its stony (h
stone-mantle phases. On the stecper slopes a gurfzce stone and boulder -
mantled brown to red-browm clay loam has developed around the base of
all the buttes to a lesser or greater cxtent. Angular or rounded stones
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and boulders cover a soil profile of 1 %o 4 feet vhich nerges. into
spheroidally weathered rock. On the more gentle slopes and in pockets
between boulders a deeper red-brown clay loam is fourd. This soil
extends from 2 to 5 feet or more with a slight humose surface develop-
“ment. Its consistency is usually hard, compact and cloddy when dry but

. .8oft and cohesive when wet. A good crumb structure is apvarent and the

soil is quite porous. ‘lMurram may occur but no shest laterite. The alti-
. tude range is from about 4,000 to over 6,000 feet.< A deep phase of this

. series is desorlbed below.

"Profile 8 (19209 16)
: Alekllek one m11e N. W. of the plug, upper flat ridge crest.
0 - 3 Da“k grey (5YR: 4/1) clay, crumb structured, |
3 - 6" Dark reddish-grey (5YR:4/2)Vclay, crumby.

6 - 12" Dark browmn (7.5YR:3/2) clay, sub-angular blocky
structure.

12 - 30" Dark browm (7.5YR:3/2) clay, massive structure,
: very hard consistency.

30 - 72"  Dark reddish-brown (5YR:3/3-2) clay, massive structure
in situ, blocky to sub-angular blocky when dug out.

Napak soils reflect the influence of a fairly high rainfall by
being strongly acid in the top 30 inches, becoming medium acid below.
They are very rich in bases particularly magnesium and potassium 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 Elgon in which montmorillonite has been determined by
X—ray ana 1331

Vegetative cover of the Napak soils reflects a rainfall regime
of between 30 and 45 inches with the development of a mixed Combretum
spp., Terminaliz velutina, Ficus spp., atrvchnos sp., Dombeya Sp., e%C.,
savanna wocdland with a grass layer including Hyparrhenia spp., Themeda
triandra, Penicum maximum, Schims nervosum, Hoieropogon contortus.

Cultivation of~the Napak soils has not been observed but it is
likely that a wide range of crops could be grow However, due to the

steep slopes, terracing and other such soil conservatlon measures would
have to be practised.

6. 'Lolekek Series

The Lolekek mapping unit is essentially an orange-red, sandy-clay
loam to clay developed frem volcanic rock, particularly in the neighbour-
hood of Kadam mountain, The depth of soil is very variable, close to the
mountain there may be two or three feet of topsoil grading down to murram
and rotted volcanic rock. Further out in the plains towards Lclekek the
profile generally aprvears to be very truncated with between 6 inches and
2 feet of soil overlying massive sheet 1atvr1te.

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 subscil may bs almost non-cxistent, being masked by
the humus in shallow profiles, or it may extend to 2 or 3 feet. It is
& clay; gonerally hard and compact when dry but becoming soft and
cohesive when wetted. Little or no coarse sand fraction is present tat
often there are scattored, small rounded, black-cored murram pellets
present in varying amounts. The murranm 11J»r n2y be only 2 or 3 inches
thick, or as much as 2 or 3 feet. The mrrem pellets are loosely or
compactly mixed with soil. Murram usually overlics cither massive shect

=3I
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laterite 3 to 6 feet in depth or ferruginized rotted rock. The laterite
is composed of cemented round or irregular murram pellets of ¢ to % inch
in diameter with a glossy surface. In cross-section they are reddish or
orange-brown skinned, sometines yellow-brovn inside, with a jet black or
blue-black cors. The rotted rock where it occurs usually marks a sharp
change from the overlying murram. It consists of.platy oblong rock frag-
ments to irregular shaped-rock fragments up to 2 or 3 inches in length.
The surface of the fragments is dark brown to reddish-brown, usually
shiny with a black core in the centre of the chip; +the original reck
structure is still recognizable. The solum is porous and free draining,
and easily penetrated by plant rootse

Alr photo diagnosis is the same as for fhe Opopwa Series from
which the Lolekek clay loams are distinguished only by ground observations.
The following are typical profiles:-

Profile 9 (14597-600)

8 miles along Namalu-Lolekek roade v

0 -~ 12" Dark brown (7.5YR:3/2) clay, single-grain structure.
l2 - 18" —:ﬁark brown (7.5YR:4/2) clay, sub-angular blocky structure.
18 - 30" ' Strong brown (7.5YR:5/8) clay with crumb structure.

30 - 52"  Strong brovm clay mottled dark grey (7.5YR:5/8 and
2.5Y:4/0) messive hard cemented rock.

“~. . Profile 10 (21068-71)

; Q‘f‘é” " Dark brown (7.5YR:3/2) sandy-clay loam, single-grain
’ structure, frizble.

3 -=.13"  Dark reddish-brown (5YR:3/3) sandy clay with single-
grain structure.

13 ~ 50" - Yellow-red (5YR:5/8) loamy gravel; massive, platy
structure. '

** 50 - 60" Yeilow-red (5YR:5/6) stony loam, massive structure.

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

The vegetative cover of these soils is usually a Hyparrhenia -
Themeda grass mixture with occasicnal scattered treces such as Acacia
sieberiana. The soils are little used for cultivation but produce quite
reasonable grazing. ) i ; -

7. Namalu Series

The streams and rivers issuing from the major vclcanic
mountains have all deposited alluvium. The initial deposits tend to
be fairly narrowly ccnfined to the floors of many cf the valleys and
flutings of mountain sides. They arc often very deep and, where not
al?erod by former or present cultivation, the vegetation cover is a
fairly thick forest, from which a deep humose topsoil builds up.
Only isclated ocourrences of such foresi-covered depesits remain,
usually well up towards a valley head. 1t is more usuwal to find the
cover altercd by man tc a grass savanna or a bushland with only a
narrow riparian forest fringe, e.g., the Lia river.
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The alluvium varies a great deal in texture, depth, colour and
stoniness. It has been 1laid down by periodic or flash floods with long
intervening dry periods. Wide fans are produced in and at the mouths of
valleys. However, occasional permanent streams may flow throughout the
dry season which complicates the genesis of the scil. VWhere the water

table is high, bioclogical activity is stimulated and 2 rich organic soilih

is developed. A typical profile is given below:-
0 vooor. Profile 11 (12049-53) . . . A,
Namalu Irrigation Scheme s
0-- 6" Dark browm (10YR:3/3) friable, crumby loam, with
occasional murrzn pellets and very occasional
small stones. Plastic on pressure.

6 - 12"  Dark brown (10YR:3/3) as above.

12 - 18" Dark browvn (10YR: 3/3),as above with very occasional
murram pellets,

18 - 30" Dark Erowh (10YR: 3/3) as above but more plastic,

30 - 48"  Dark brown mottled pink (7.5YR:3/2 and 7.5YR:7/4)
. friable, crumby loam with frequent large murram -
pellects. Very porous.

A further profile which was not sampled is given below to
illustrate a different type 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 with succulent

plants. This illustrates the importance of water available to the plant
ip the utilization of these potentially productive soils.

Moroto - Soroti road, 1.5 miles from Moroto. Profile on river
ba-n.ko )

0 - 19" Dark red-browm, soft cloddy clay with occasional
small rounded stones.

19 - 28"  Dark browm, gravel layer of small rounded stones
mixed with soil.

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

40 - 160" Yellow-brovn mottled, mixed gravelly clay with
round stones, getting larger with depth and show-
ing signs of weathering.

These alluvial loams and clays are the most fertile in the
districty they are very rich in both bases and available phosphorus
and in reaction they range from medium acid to neutral. Nitrogen
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 snmorla ShOLLd 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 Namalu river. -
Here vegetables of all kinds were very successfully grown and sugar
cane, citrus and pawpaws flourished. Cotiton has been growm without

irrigation, s :

The soils with the greatest agr1cu1turhl DOuentlal are thoge
dissected by permsnent streams or with a high water table. The Namalu
area is probably the best examplc and here irrigaticn bas been carried
out but the crop productivity without irrigation could still be high
because of a naturzlly high water table and high inherent fertility.
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8. Toror Complex : R L w g

While not a major mepping unit, the ToroarComplex is,nevertheless,
different from the other volcanic units. Included here are soils derived
from the pre-volcanic Basement Complex surface which are guite distinct
yet form vart of z unit with Toror as a whole. The soils at the base of
Toror are also different from the basemcnt soils occurring at lower eleva-
tions.

Toror mountain is character1zed by a fairly steep pediment from
the ‘surrounding plaing, which extends into the base of the mountain. The
mountain rises abruptly from the pcdlment with very steep slopes.

"On the pediment a much gullled eroded stone-mantle of a red
clay loam cxists. Profiles appear to be very similar to thoss of
Lokitanyala clay loam, but they have been markedly truncated and are now
only 4 or 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 stonc-mantle has very little soil and is com-
posed mainly of stones over rotted rock. The reduction of the solum to
this stage is nct, however, complete and eroding pockets of soil are to
be found interspersed with the stone-mantle. A gradual replacement of the
Basement Complex stones by velcanic stones takes place on the initizl
slopes of the mountain. The volcanic stonc-mantle is composed of angular
to rounded gravel and stones with occasicnal boulders. Underneath this
is a sandy-clay loam of grey-browmn to red-browm colour grading to a recd-
brown clsy with frequent stones and small, rotted rocl: fragments. The
depth of this soil under the stonec-mantle is very vari.lle but 2 to 3 feet
of solum are present.

" It would appear that Toror receives less rainfall per annum than
the other threc 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,

The 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 Lannea humilis, Acacia

brevisvica, A. senegal, Dichrostachys glomerata, Albizia 2mara var,
gericocepkala etc. The Bascment Complex stone-mantle carries a scattered

tree cover of Acacia hockii, Hecria reticulatz, Terminalia brownii, Lannea i
triphylla etc. The volcanic stone mantle carries an Acacia seyal, wooded il
savanna cover with occasional Ccmbretum spp. |
) = . !
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No cultivation has been seen on Toror itself, the stony nature 1

of the soil precluding this. On the pediment good crops of sorghum and, |
to a lesser extent, finger millet are growm. According to Jie tradition, i
the mountain was formerly occupicd by the Labwor tribe, who cultlvavnd t
extensively on and around it. e . 1
9. Apedet Clay =~ -- o o ST TR DREE e |
~~~~~ el

This s0il type occurs mainly in the areas wesi of Kzdam mountain
and. arcund Napak mountain. It is found in catenary asscciation between

Loleke¥ loam and Sebei clay. The soil is a granular clay which becomes
very stiff and hard when ury but doecs not c;aon. Yhen wet it becomes soft
and cohesive but not sticky A further charactcristic is the presence of

hunerous small, red-oored murran pellets throughout the profile. The cli-
matic range of the soil is from about 30 to 40 inches of rainfall per annum.
The acrizl photograph pattern is not easily distinguished from that of the
black clay series apart from a slight stipple effect. It has not been
possible to separate it to any extent from the black clays of the Sebei
Series. Two typlc al profiles are as followss:-
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Profile 12 (14585-9)
5% miles up Namalu rpad frem the Suam.pivgr. ke R

0 - 12" - Dar™ grey-brown (2.5Y:4/2) clay, loose crumby - .
structure with occasional murram pellets present.;

12 - 24" Dar{ grey—brown (2.5Y:4/2) as above.

24 - 40" Dark grey-brown (2 5Y:4/2) clay, hard and compact,
: breaking into nutty fragments. More frequent
murram pellets.

40 ~-61" Very dark grey-browvn (2.5Y: 3/2) mottled reddish-
. yellow (7.5YR:6/6) clay,; massive and hard.
Numerous murram pellets. ’ ) ~

61 - 68"  Greyish-brown (2.5Y:5/2) and light yellow1-h— d ' I
brown (10YR:6/4). , |

Profile 13 (14607-10)
5 miles from Namalu towards Lolekek hill.

0 - 12" Dark grey—browﬁ (2.5Yz4/2) clay. Massive single-
: grain structure in situ but breaks dovm to small l
crumbs. ‘

12 - 30" Greyish-brown (2.5Y:5/2) clay as above with frequent, =
rounded murram pellets and occasional CaCO3 concretions.

30 - 54"  Greyish-brovm (2.5Y:5/2) clay; hard cloddy structure i
with more frequent CaCly concretions and murrem pellets.,

54 - 62" Light brown-grey (2.5Y:6/2) mottled light olive browm
(2.5Y:5/4) clay as above.

Apedet clay is very rich in bases, probably due to the presence
of a montmorillonitic clay mineral; organic carbon, nitrogen and avail-
able phosphorus are normal. Severe dry season dssiccation is indicated
by the tendency for bases to increase with depth. Reactions vary in the
same way from slightly acid to moderately alkaline. This socil should
resnond very well to nitrogenous fertilizers applied in the wet season.

The vegetative cover is usually good, consisting of mixed
Combretur sop., Lannea schimperi tree savanna with a grass layer of
Hyparrhenia rufa, H. filipendula, H. dissolutz, Setariz sphacelata, i
Themeda triandra etc. |

The cultivation of this soil has not been observed. (f

MONTANE SOILS DERIVED FR0U IGNBOUS AVD METAMORPHIC ROCKS

10. Morcngole Series

This series occurs in the Chemorongit Hills and on the higher °
mountains in the north-east of the. district, including ilorongole and
Zulia. Its range is generally from about 7,000 feet upwards under a
vegetative cover of forest or grassland. The scil when under forest
shows a leaf litter on the surface and a dcep humose layer but under %
grass the humose layer is not so rmarked. A deep sandy-clay loam
develops below the humose layer, in appearance and texture being very
similar to the Moroto Series but is darker and not so red. Laterite
in this series has not been met with but murram may be prescent to some
extent.
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The aerial photograph pattern is very similar to thet of the
montane volcanic clays, being of a large pallid stipple pattern. Pro-
files 14 and 15 may. be conolderea typlcal of forest and grassland
respectively. e

/

» s .z

Profile 14 (21267-9)
Mount Morongole, 8,500 feet. Forest.

0 - 17"  Black (10YR:2/1) single~grain, sandy-clay loam.
Soft, friable consistency.

7 - 22" . Very dark grey (10YR:3/1) sandy-clay loam.
- Cloddy structurec.

22 - 46" Light red (2.5YR:6/8) sandy clay. Cloddy
structure when dry, compact, cohesive and
massive when wet,

Profile 15 (21271-3).

Mount lorongole, ,SOO feet. Grassland.

0 - 15" Very dark grey (10YR:3/1) fibrous sandj loam,
good crumb structure.

15 - 2T%  Very dark greyish-brown (10YR=3/2) sandy-clay loam,
single-grain structure. Cohesive to crumby con-
sistency. Occasional gquartz stone anc granite fragment.

27 - 42" Dark greyish-trown (10YR:4/2) mottled yellow (1O0YR:7/6)
’ % sandy-clay loam with a cloddy structure and ccca81ona1
- ferruginous pellets,

Morongole sandy-clay loam varies in fertility in direct pro-
portion to organic-carbon conteni which in turn depends on whether the
so0il is under Torest or grassland. Available phosphorus is remarkably
high in the forest soils. There is no tendency for bsses to increase
with deptn ‘which confirms the remark made below about rainfall.

The vegetation of thcse soils apncars to. be the same as for
their volcanic counterpart, i.e. forest or Olea — Protea - Faurez light
wooded grassland, indicative of a 40 to 50 inches raintfall.

Morongole scils are, as far as is knowm, not cultl ated but
it is probable that they are of fa2irly high productivity end it is
likely that permanent crops such as coffee could be growm.

0

SOILS OF THE PRE-VOLCANIC SURFACE

hadis

1. Lokitanyala Saries

- The distribution of this series is mainly in the east of
Karamoja on high ground. Its occurrence is fairly widespread st an -
elevation of 4,500 to 7,000 faet. 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 show some admixturc with rock frazments.
zons is met with occasionally. A typical

profile will extend to 7 or 3
feet of adeep, sandy clay with z massive

2 to blecky structure over a
slightly rotted rock layer. Occasionally the soil overlics a densze grcy
clay layer as at the base of loroto mountain. In turn the red, sandy.
clay itself may be ovcrlalv bj olack claj of the Sebei Scrles.

i ¥

The aerla] yhotogr"nh pa ttbrn is that of a very fine, closu—.

grained stipple. Two typical prefiles are presented overlecaf:~

Murram in the lowest hori-
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v R Proflle 16 (12038-43)

6 miles from LOkltanyala e + heljtanpel e vl Bliay Yo

0 - 6"  Reddish-brown (5YR:4/Z) sandy-clay loam with
occasional large sand grains and feldspar fragments.
columnar structure.

6 - 36" Dark red (2.5YR:3/6) as before.

36 ~ 48"  Dark red (2.5YR:3/6) as before but with more
frequent Teldspar fragments, more compact.

48 - 60" Dark red (2.5YR:3/6) massive stone-soil mixture
with freguent angular quartz stones slightly red
stained and frequent clear feldspar fragments.

Profile 17 (16036-9)
Loro Village e

0-9"  Yellow-red (BYR 4/8) sandy clay, compact and
structureless

9 ~ 36" Red (2.5YR:4/8) sandy clay, structureless, P
and free with soft consistency.

36 - 54" Red (2.5YR:4/8) as above.

54 -~ 66" Yellow-red (5YR:4/€) blocky, sandy clay with
— occasional rcunded murram pellets and large
sand grains.

Lokitanyala soils are well endowed with bases which increase
with depth. They are the best example of what locks like a typical "red
earth" in the lilnean sense which has had its base status modified by a
drier climate than the one in which it was originally developed. Organic
carbon and nitrogen are low and also the C/N ratio is remarkably so,
possibly on account of termite activity. Available phosphorus is normal.
Reactions vary from medium acid in the topsoil to neutral in the subscil.

Undisturbed, Lokltanyala soils support a pronounced thicket com-

munlty of Acacia brevispica, Euphcrbia candelabrum, Coleus sp. and other
xerophytes with a fair grass cover. In areas where the rainfall is

slightly higher A. brevisvica with Albizia amara var. serioicephala and
Terminalia brovmii occur,

Cultivation is not widely practised-on these soils but sorghum

and finger millet and even cassava can be grown 1n area° of favourable
rainfall. .

12. Kalapata Series

This series is mainly distrituted 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 what appears tc be deeply weathered

rock in undulating topography. The soil profile frequently shows a

stone line of quartzite and granitic fragments near the surface or some-
what below. This stone line suggests that the main profile has developed
under fairly stable conditions after the deflation of the origzinal 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 seil mersge into a
coarse, granular, soft, loose, rotted rork, pale or brovn stained. There
is great variation in denth of solum — from 4 to 9 feet, depcnding on the
topography., The rainfall regime is between 30 and 40 1nche0 por annum.

E«;wx_‘d
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The aerial photograph puttc“n is one of a fine-grained stipple,

dlfflcult to distinguish from a Lokitanyala red-clay loam pattern. Two
typical profiles are showvn below:-

: Profile 18 (21035-8)
8 miles north of Kaabong, 5,000 feet.

0- 17" Dark reddish-brown (5YR:3/3) sandy-clay loam with
single-grain structure. Handling ccnsistency com-
pact and cohesive; mineral particles present.

7 - 18"  Dark reddish-brown (2.5¥R:3/4) gritty to sandy-clay
loam with occasional very small stones and large
mineral particles present. Single-grain structure.

18 - 42"  Red (2.5YR:5/6) sandy-clay loam with prismatic,
blocky structure. Occasional small stones and
more frequent mineral particles present.

42 - 62"  Reddish-yellow (7.5YR:6/6) coarse sandy loam and
rotted rock. Structureless grading into rotted
rock. Slightly brovn stained. Soft, loose
consistency.

Profile 19 (21282-4)
1 mile north of Kalapata camp, 5,200 feet.

0 - 12" Ref¢ish-brown (5YR:4/3) sandy loam. Soft, friable
texiure, with very occasional rock fragments pre- !
senty angular blocky structure. 5 % ’ |

12 - 16" Light reddish-brown (5YR:6/4) sandy-clay loam,
stoneline of mixed rotted granite fragments and
angular quartz stones. Slightly compacted.

16 - 72"  Reddish-brown (5YR 4/4) sandy-clay loam and rotted
rock fragments of & to % inch in dismeter with
tongues of rotted rock extending into the profile,
Consistency loose; soft and granular.

i

Kalapata soils contain a normal amount of bases, rather
irregularly distributed in +the profile but pH valuss tend to increase
with depth. Orgznic carbon and nitrogen figures are normal but avail-
able ohosphorus is variable from high to very low. The reaction range
is only from slightly acid to neutral.

The vegetative cover is distinctive,; being usually Acacia
hockii and odd Cembretun gueinzii, Acacia gerrardii, Commiphora
pil osz etc. occurring as a light-wooded grassland with few herbs or
shrubs. The grass layer includes Hyparrheniz spp., Themeda triandra,
Bragrestis superba, etc. Quite userul stock keep is produced tut there
is a tendency foyovergrazing znd erosion to take place.

s

These soils are not widely cultivated but where they ave,
sorghum end bulrush millet are often grovm; sesame, finger millet
and cassava are also grown in favourable climatic areas.

13. Lokapel Complex

At least nine different soil series occur in a very complex
pattern on the watershed ridge dividing the Kyoga-Turkwell drainage
systems at clevations of 4,000 %o over 5,000 feet. To a certain
extent traces of stone mantle alsc octur. The topograpby of the
ridge varies from gently to steeply rolling to almost vertical scarp
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faces. ' This variation naturally leads to differences in ercsion rates and,
therefore, truncation of the different soils. The components of Lokapel
Complex are as follows:-— ' SRR '

(i) Generally the highest member is a red, sandy~-clay loam
similar in every respect to those of the Lokitanyala Series
which is found around the base of granite-gneiss outcrops and
on ridge tons, occupying most of the land surface over 5,000
feet. The soil is usually sheet eroded to a degree depending
on the vegetative cover and in parts is severely gully croded.
Overall the profile depth varies between 2 and 8 feet. Occa-
sionally murram is found in the lower horizons but generally
the soil grades into.semi-rotted rock.

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

(iii) Brown to reddish-brovn, sandy-clay loam with a mottled
grey-brovn to yellowish-brovmn, compact clay subsoil. This sub-
soil is widespread, occurring generally between 4,000 and
4,500 feet on valley flanks and ridge tops. It is a shallow,
brown, sandy-clay loam or sometimes sandy loam of fairly

loose consistency, becoming compact witbh depth, a2nd 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 may or may not be
present, with or without murram pellets in a definite stone
line. The quartz stoucs are usually sharp and angular, clean
or slightly stained with iron and up to 2 X 2 < 3 inches in
dimensions, Below the stone line a hard compact clay horizon
exists of a greyish-browm to a yellowish-brown colour, studded
with numercus to occasional black murram pellets and frequently
mottled with red and black spots. Rare CaCOy cencretions are
to be found mixed with the clay which itself effervesces
readily with 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 the proiile.

(iv) Sandy alluvial soils and sandy clay alluvial soils asso-
ciated with 211 the streams dissecting the watershed. These
are, in all ways, comparable with recent alluvial soils else-
where 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 Tound. T

(v) Distributed fairly widely are iracts of residual stone
mantle, these often occur at valley heads and on the flanks
of immature streams which arc still rapidly downcutting.
Large expanses of stone mantles are found on the stecper
western scarp wcere the ridge descends rapidly to the level
of the Karamoja plain. The stone mantles are generally
residual, mixed with brashy rock material overlying semi=~
rotted rock, but in places fresh rock. MNany areas of
transition stone mantle are developing from the eroding
5011 mantle by accelerated erosion and are scattered all
the viay along the ridge from Moruita to Lorcngedsiat.
(vi) Betwoen lMoruita and Kakomongole there are extensive
occurrences of a so0il with a profile depth of 4 or 5 feet

to 20 fecet. This has a yellow-brown to olive or grey brown
sandy-loam topsoil on mottled, very compzct subsoil of sandy
clay or sandy-clay loam. The mottles are roughly circular, 5
pale red in colour and up to 1/3 inch in diometer. Thore
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may also be present small rounded, sand-encrusted concretions,

reddish in cross-section, which 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

diameter may be present as a thln or ocattured line.

At about 4 or 5 fCCu there is a change to a more frequently
mottled layer 2 to 3 feet thick grading into 2 very hard, denscy
non-cracking greyish-yellow to grey-brown, sandy clay extonding
to 12 feet from the surrace. A basal layer of quartzite and
other rock fragments mey be present overlying a further mottled
yellow-brovm clay layer containing reddish, sandy, iron concre-
tions. Finally brashy, ycllow-stained, rotted gneiss is reached.

(vii) A soil in all ways similar to the Opopwa clay loam serics
is occasionally presont towards the doruluQ—Kakomongole end of
the watershed. -

(viii) Sebei calcareous olack c‘ay const*tutes the lowest
member of the complex. ) i

(ix) Small occurrences of Panyangara sandy~-clay lozms are also
found towards the northern end of the watershed.

‘ ”'Three ﬁrofiles of the Lokapel unit are described below:-
Profile 20 (16961-3)
Lokapel Complex, series (i)‘

Typical red clay loam.
Water Catchmerd Experiment.

© 0 - 6" Red (2.5YR:4/6) sandy to fine sandy-clay loém,

structureless in situj; hard consistency.

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

19 - 49" Reddish-brown (5YR:4/4) gravelly loam of mixed,
small murram pellete, fine sandy loam and rotted
rock fragments. Vary occasional smooth quartz
stones present. Hard, brittle handling consistency.

Profile 21 (12792-7)

Lokapel Complex, series (iii)
Typical profile of brown, aanay-cluy lcam - grey-brown clay
Kalomeo cnclosure. :

0 - 4"  Brown (7.5YR: 5/4) sand, sub-angular blocky
structure. Loose, soft consistency.

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

10 - 23"  Reddish-brown (2.5YR:4/4) sandy-clay loam,
: _compact mas:zive structure. Hard and brittlo
i pons1stency. ‘

23 - 39"  Dark greyish-browm (loYh 4/2) sandy-clay loan,

‘angular blocky structu-p, hard compact consis-
tency. ; y 2

39 - 46" Yellowish-brown (ICY“,S/Q) sendy-clay loan as
above but mottled and very occasional small
quartz stones precent.

46 - 58"  Quartzite stons line with angular sharp stones.

sl
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s oo e Ramdtee B g (13450—4)

Lokapel Complex, series (vi)
GreJ—Jellow—brown clay from Kakomongole,

- D= 5N .Dark greylsh—brown (10YR: 4/2) loose sanc,
sha ; 'structureless.

B AT E (107R: 5/3) send, sub-angular blocky
it - structure. More compact than previous.

17 - 27" Light yellowish-brown (10YR:6/4) sand, sub-
3 angular blocky structure. Hard, brittle

consistency.

21 - 50" Light yellowish~brown (10YR:6/4) loamy sand
» mottled pink (5YR:7/4) sub-angular blocky
structure with occasional murram pellets.

50 - 70" Light grey (10YR:7/2) sandy-clay loam mottled
pink (5YR:7/4), massive, in situ; frequent
murram pellets.

The data for series (i) reveals somevhat more leaching than the
true Lokitanyala profiles but alkalinity still increases with depth.
Available phosphate is very low. With regard to the soils of series (iii)
considerable dovn-washing of the clay fraction kas occurred but base
saturation increases alsc with depth reflecting wet conditions prior to
the present dry one. Nitrogen and organic carben are very lows available
phosphorus also tends to be low. The s-ndy soils of series (vi) show con-
siderable through leachinz 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 encrmously
according to soil type and rainfall. Tciards the southern end there is

“a mixed Ccmbretum spp., Heeria reticulata, gcaci“ hockii, occasional Acacia

gerrardii savanna woodland with a Hyparrhenia - Theneda grass cover. On
sheet~ and gully-eroded phases Acaciaz mellifera, Acacia brevispica and
xerophytes tend to invade at the expense of the broader leaved trce elements.

There is a gradual change in vegetation as one proceeds northwards
along the watershed, the northern end reflecting a drier regime together
with more erosion becgugo of sparser cover. Acacia meilifera, A. brevisvica,
Euphorbia e~ »”31:‘_;: = {\~Tben, DIomiea humilis and Acacia senccal are
constituents of a bushlani— cum~thicket cover at the northern end with only a
few surviving perennial and annual grasses, plus many spiny herbs and shrubs.

Soils of the complex are hirdly cultivated abart from the alluvial
nembers. 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 tovographic state of much mountainous and hill country,
most of which has no soil at all. Tnc¢ud°d here arc the isclated inselberg
groups such as the Lebwor Hills, the Magosi Hill, those arcund Loyoro etc.
The inselbergs present, on the whole, massive, hare rock faces with often
boulder-strevm pediments. There is little or ne soil development on the
stecep slopes though there may be some accumulation on the pediments. Even
where there is some scil the rocky naturc of the topography dis 110uS
cultivation. Slopes where the vegetative cover is reasonably protective
have fairly deep soils, tut the removal of this cover by cultivation would
seriously expose the soils to erosion. The, Turkana escarpment is a further
example of this unit as it is an almost continual scarp face with very
steep slopes, narrow U-shaped vallcys and in places, fairly dcep chasms.
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Lit{le or no soil accunulation tzkes place, as the forces of erosion are
acting ag quickly as the forces of creation., The end result of this pro-
cess is the exposurc of bare rock sides but more ccmmon is the widespread

developrent of a brashy stone-mantle on rotted rock or a stone-“antle over
a snallow soil profile of 6 to 12 inches.

gtecp slopes and hills are ea311y 1dnnt1fled from aerlal photo-
graphs and the delinecation of this mapping unit is a simple matter,

Vhile totally unsuited for cultivation the steep slopes have
often a varied and useful dbrowse cover of shrubs and small trees varying
from Acacia misera and Boswellia elegans to Ximenia americana, Sterculia
rhynchocarva, Cussonia sp., Acacis hockii, etc.

SOILS OF THE KAPAMOJA PLAIN (AFRICAN SURFACE)

15+ PajuleiSeries : g

This series kas a distribution on the western side of the
district ccmmencing near the Labwor Hills and extending northwards in
catenary or complex association with Series 16, 18, 21 and 22. Pajule
Series is often the uppermost member of the catena. The soil occurs at
elevations between 3,800 and 5,000 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 wide area. Pajule red loams are found on
very flat, mature pediments cf the African surface but they also occur
around inselbergs such as the Labwor Hills. Commonly these soils exhibit
signs of extreme truncation with only 3 to 12 inches of topscil overlying
murram or sheet laterite. Decper profiles often with murram but not

latorite occur around the bases of inselbergs, resembling the Lokita

nyala
red clays.

The sheet laterite appears to be rotied rock 1ateritizud in situ.

, “The aerial photograph patiern is a fine dense stipple, easily
separated from adjacent soil patterns. A typical profile is shown belows-

e Profile 23 {16080-2)
3% miles from Iriri on Nabilatuk rcad.

0 - 9" Dark reddish-grey (SYR:4/2) wassive compact ciay.
Crumbly locse consistency.

9 - 30" Reddish-browm (2.5YR:4/4) sub-angular blocky cla.y,
‘- massive in situ. Soft loose frisble texture.

30 ~ 54"  Reddish-yellow (7.5YR:7/6) clay mottled dark grey
’ €7.5YR:4/0). Massive soft, loose rotted rock and
soil. Rock fragments soft in texture, with black

cores. Occasicnal murram pellets present.

The above profile occurs in the neighbourhcod of Napak mountain
where the deposits occur on the Basement Complex rocks of what was the
pre-volcanic surface.

A truncated profile is described belows:-

Profile 24 (20594~5) .

18.3 miles from Kotido on Labwor road. ;
: : e ; T2
0 - 14" Yellow-red (5YR:5/6). Massive, sandy-clay loam
: (in_situ), compact at first them beconing very
soft. Handling ccnsistency soft, loome, friable.

14 - 59" Light red (2.5YR:6/8) sandy—clay loam. Massive,
. soft, loosc murram gravel with occasicnal angular
rounded quartz stones present.

]
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: AJvariation of the above profile shows 2 to 4 feet of mixed
murramn pelletu ‘of about %-inch diameter and quartz rock fragments in a com-
pacted lzyur._ Beneath tbl is a massive lateriiized rock layer about 3 to
5 feet in depth...:: C e ’ )

The analytical data for Pajule soils reflect the transition frem
through~leaching to base-accumulating conditions. Profiles showing both
of the charagiteristics can be found in the area. Contents of bases and
nitrogen are usually adequate but available phosphorus is low. Reactions
vary according to distance Irom the volcanoes - the nearer the more alkaline.

~ The vegetative cover is oftcn savanna weoodland consisting of
Combretum gueingii, C: binderanum, C. shasalense and Heeria rchticulata.
Eroded tracts are very Irequent and on these the vegetation is often a
pixture of odd trees like Terminalia brownii and Acacia brevispica, Fagara
chalybea etc. There is also a marked tendency Tor xerophytic ﬁlanto such
as Sanseveria spp. tc invade the eroded phases of the scil. The grazing
value of the soils; where well preserved, appears to be good with a
Hyparrhenia ~ Themeda etc., dominant,

Pajule Series in Karamoja 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, sesame, finger millet, groundnuts and
sorghum. -Sorghum is probably the most important crop.

16. Opopwa Series

The Opopwa Series occurs all alonb the Teso and Acholi borders
eastwards into Karamoja for some distance. This appears to be in direct
relationship with higher rainf211 limits. It is usually found on ridge
tops and valley flanks on smooth pedimented land.

The profile of these soils is often very truncated with only
6 or 7 inches overlying rurranm but occasionzlly 2 or 3 feet may be present.
The topsoil is of a fine, granular sandy-clay lcam to sandy clay which sets
very hard when dry, becoming sort, but not sticky, when wotted. A humose
horizon may be present but is more frequently not. A loose murram lzyer,
mized with scil usuzlly occurs below the topsoil, with often a brief
scattering of rounded, brown-stained guartzite stones. Below the murram
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 thet the laterite layer shows a vesicular structure of

cemented, smooth, rocund glossy pellets, reddish-brcvm in colour with dark
grey or black cores. Narrow quartz stonelines may be observed traversing
the profile,

The underlying rotted rock layer is composed:- of flattish platy
fragments with black cores and a yellow-brovm skin, the fragments are
about 2 or 3 inches and are bedded horisontally. This layer mcrges into
underlying gneiss or granite rotting into large platy sections. The com-
bined murram-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 Nabilatakuk.
0 - 3" Brown (7.5YR:5/4) loamy send. Loose crumby structure. N

3 - 9 Reddish-brown (57R:4/4) sandy-clay loam, structure
friable crumbs but massive in sitfu.

9 - 26" YeIIOered (5YR:5/6) sandy-clay loam, blocky structure.

26 - 38" Yellow—red (5;1,5/6) grqvclly,sandy—c]ay loam and
murram with occasional gquartzite. utoncs, structurcless.

38 - 63" Redd;

sh-yellow (7.5YR:6/6) s"ndv—clav loam, mottled
grey (7.51R 33/0) massive sheet ironstcne with numerous
roundsd quartzite stones up to 5" in diamcter.
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Profile 26 (16062-5)

Near Opopwa.

0 - 15" Dark greyish-brown (7.5YR:4/2) sandy clay, hard
compact angular blocky structure.
15 - 37"  Dark yellowish-brown (10YR:4/4) sandy clay with
occasional smooth quartz stone and pea murram pellets.

37 - 50" Yellow~browm (10YR:7/4) sandy clay mottled grey
(2.5Y:6/O) nassive compact, slightly cemented pea
murram layer with occasional quartzite stcnes,

50 - 90"  Yellow (10YR:8/6) sandy clay, mottled very dark grey
(2.5Y:3/O) massive, vesicular sheet ironstone contain-
ing occasional quartzite stones.

Severe desiccation isagain reflected in the data for the Opopwa
Series both in the two profiles recorded above and twelve others that were
analyzed. Base contents are low to moderate and nitrogen and available
phosphorus vary directly with the organic-matter status. Topsoils are
often strongly acid in reaction but this decreases to only slightly acid
in the subsoil.

Natural vegetation is usuzlly a light wooded grassland or
scattered tree grassland: Acacia sieberiana or Combrefun guienzi -
C. ghaszlense over Hyparrhenia - Themeda swards.

Opopwa soil is rarely cultivated but will produce reasonable
crops of finger millet and sorghum. Iis grass ground-cover forms quite
good wet-season grazing.

17. Panyangara Series

Panrangara Series has a very wide distribution in Xaramoja,
which can be linked to rainfall. It occurs in the central and eastern
parts of the district in a rainfall regime of 20 to 30 inches per annua.
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 with little or no develop-
ment of a humcse topsoil. The soils are compact, sandy-clay loanm to
sandy clay of varying depth from 6 inches to 3 or 4 feet, comonly about
18 inches to 2 feet. The solum frequently rests on a stone line composecd
of angular quartzite from 1 by 4 inches in dimensions. Eelow the stone
line the subsoil is very variable, 2 murram layer may be present, with or
without browm-stained quartzite gravel. Alternatively, a murranm layer of
up to 12 inches may cover 'a more massive, semi-indurated, ferruginized,
rotted-rock fragment layer of 2 or 3 feet., The rock fragments are between
% of an inch and 2 inches in diameter showing various stages of lateritiza-
tion into ferro-manganese nodules. Underlying the fragmental, rotted-rock
layer is a dightly rotted schistose rock.

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

Profile 27 (12034-7)
9 miles north of Amudat.
D~ 68 Dark brown (7.5YR:4/4) clay, structureless.

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

/continued
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12 - 18"  Yellow-red (5YR: 4/8 sandy-clay 1oam of sub—angular
L2 ... blocky structure.

18 - 30"  Yellow-red (SYR 4/8) sandy-clay loan mottled with
G black (5YR:2/1) quartzite stone line at 24 inches
mixed with semi-indurated, ferruginized, rock
fragment layer grading into rotted schist.

Profllo 28 (21023-7)
'uipﬁroc1mauely 30 miles south of Kctldo new road.

0 - 28"  Red (2 5YR:4/6) sanay—clgy loan, comp act angular
g blocky structure.

28 - 34"  Yellow-red (5YR:4/6) sandg-clay loan with occasional
U to frequent rounded murram pellets and freguent
_ angular iron-stained quartzite stonesy compact,
J *° blocky. structure. : A
. 34 - 8" Dark red (2.5YR: 3/6) oandy—clay loan mottled dark
cifoeit o grey (2.5Y:3/0) angular murran-pellet layer with
small quartz stones gradln into a seml-lndurated?;;
rotten rock. N . .‘ﬁf—;ﬁ -

m39‘;_142"A Dark red (2.5YR:3/6) sandy-clay loam mottled with
o= s yeny dark grey (2.5 :3/ ) massive cemented ferru-
ginized rock f¢agme nepl ye;, porous but hard.

o142 - 163" Reddlsh—brown (2 SYP 4/4) sandy-clay loan nmottled
Ayl 7 dark grey (2.5Y:4/0) rotted, ferruginized, brashy
g rock. TIu.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 fezture is not invari-
. able prcobably because of local differences in rainfall. Again topsoils
. may be strongly acid and subscils nearly neutral. Nitrogen, organic
» matter and available phosphorus are very deficient. :

Natural vegetative ccver is Acacia bushland with numercus

-ghrubs and a poor development of grass, the result being that there

is 1ittle effective ground cover and the soils are, therefore, veéry
liable to sheet erosion and compacting influences of storms.

The soils are widely cultivated, usually for four or five
years at a time before being abandoned; good crops of sorghum are
raised fron individual plots for the first two years.

(3

18. Lorengikipi Catena

This unit is a comparatively minor one occurring only in the
extreme western part of the district north of Napak mountain, and
generally under 4,000 feet in the rzinfzll range 30 tc.35 inches per
annun.- It includes a distinct series in catenary association with
Opopwa orange clay loams and with undifferentiated black clays.
Lorengikipi Series is characterized by a brovm 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 tezture, cccasicnally
mottled black. This clay horizon extends for about 2 f and grades
into a very dense, compact hard murram pellet and clay 12 ar grading

further into laterite. HNottling in these 3rc;11es indicates impeded
drainage conditions. :
The aerial photograph pattern :s one of falrly large fla+tened

stipple in a smooth waxzy, light~coloure’ -ackground.

Profilc 29 is a-good exanmple of this scerics:i-







'of only 3 to 6 inches, scmetimes deeper.

, ~39-
" Profile 29 (21863-6) ..

. Okok Dam road, 4 miles from Loranglklpi Dam, Combretun ghasalense
grasc savenna. SR T O

0 - 8"_; Dark’ grey (lOYR 4/1) sllty-clay loam, massive structure
’ in situ, breg{lng into blocks, hard compact consistency.

8 - 20"  Brown (7. SYR 5/4) thy, aui*lur structure.

20 - 36" Brown (T 5YR: 3/T gvave11j clay, massive in 51tu
; breaklng to single grainy abundant murram pellets.

36 - 60"  Light grey (10YR:6/1) with bLulSh cast, massive clay,
N mottled brovmish-yellow (1OYR: 6/ ') containing frequent

black hnOg/re pellets, small qu::.r‘c'7 stones and rock
fragments.

These soils are strongly acid in the topsoil becoming neutral
below 36 inches from the surface. The content of bases (increasing with
depth) is suggestive of a kaolinite-illite clay mineral complex.
Exchangeable potassium is extremely low in the iopsoil and available
phosphorus low throughout the profile.

The vegetative cover is a Combretum spp. wooded savanna with
Hypar“hﬂnl rufa S H. alsscluta, H. filipendula, Themeda triandra, etc.
grass -layer. No cultivaticn of this soil has beepnoticed.

19. Lomerimong Series

This seciies is widely distributed but very fragmented. It
occurs with the I.uyangara 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 1mportant.

Its main feature igs its ash-grey bolcured surface horluon often

The grey surface soil may grade
into an ochreous-browvn coloured lower layer, but frequenily the profile

is so truncated that the surface lies directly on murram on rotted rock.

A feature of the murram and the rotted rock fragments is the dull surface
of the fragments - not glossy as in ofber soils. Red-brown stained
angular quartzite stones are 1nvar1ab1y associated with tke soil, generally

mixed with murram or brashy rock. On the aerial photographs it is distin-
guished by a pronounced stipple pattern.

Two typical profiles afe'described belows~
Profile 30 (18032-3)
~ Lomerimong, Bckora County. I Sl s

" 0-8" Grey (10YR:6/1) sand becoming compact with depth.
. : Occasional quartz stones precsent. Loose and
structureless.

8 - 19" Light broun1sh—~rcy (10YR:6/2) and very pﬂle brovn
: (lOYR 7/4 brasby, loamy sand, a mixture of auwaxt-
_ zite stones, rotted forruginous rock cnd gandy topuvll.

rofile 31 (20588-9)

‘Alerek road 63 piles from Kotido.

o - 12" Greyish-brown (2.5Y:5/2) sandy-clay loam. Brittle
" under pressure, angular blocky structure,

12 - 37t Yellow-red (1071:8/8) motiled (2.5!3:4/8) semi~
indurated mixzture of soil, rott=d rock Iragments
and occasional quartzitc pebbles.

&
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These lisht shallow soils =are usuzlly unly slightly acid, contain

adequate buses but are low in organic matter and nitrogen., Available
phosphorus may be very deficient.

The vegetative cover is Acaciz thorn scrudb including Comminhor:z
species., This soil is little cultivated as it is generally too shallow.

20. Ketikekile Series

Strictly speaking this series is not 2 soil but a gzeological
phenomencn. Stone mzntles in Karamoja are derived from the eresion of
the soil profile down to 2 former stoneline (usuzlly quartzite) or to the
fresh or slizhtly rotted rock. TIruncztion is initiated by sheet srosion
which lezds to zully erosion, a very cheracteristic undulating touwozraphy
being produccd. The creztion of stone-mantle topography is fairly wide—
spread over Xarnmoja,; being associzted with reletively immz2ture lond
surfaces such s the Lokitanyala area. It 21so develops widely on steer
hill slopes 2nd to a czrtain extent on steep pcdiments. It may zlso
develop on the watershed, between two different erosion surfaces,

The composition of the stone mantles viries according to such
factors 2s slope and pzrent material. It is usual to find a surface
detritus of sharp angular to sub-zngular stoncs with a coarse gravel
material in between. This layer may be only 2 or 3 inches, or 2g:in it
may extend up to 2 foot. Underneath the stonc mantle is a soil layer
of varyine depth from a few inches to 2 or 3 feet, This soil is often
a sandy variant of the former soil mantle,

In the casc of the calcareous clzys, the profile is freguently
eroded down to the level of the CaC03 concreiions, these concretions
remaining to form a ~etrital mantle over the remzaining shallow, highly
calcareous clay., The C2C03-nodule mantle is often reinforced by
detrital stones and gravel., Stone mantles arc usually unsuitable for
cultivation but not absolutcly so, as where zny dopth of soil exists
below the surface it would be quite feasible to cultivate provided the
stonecs were not too large. he aerial photogreaph pattern of stone
mantles is distinguishable from surrounding scil zrcas by the

pale or whitish a2ppenrance on the photographs cind by a charactcristic
dr=2inage pattern.

'

Two prcfiles are given below:s-

Profile 32 (21072-5)
2 miles from Lokitanyzala on Kitale rozd.

0 - 3%  Ygllow-red (5YR:4/6) gravel- the fine earth is silt
loam. Abundant brown-stained quertz stones and
occasional schist fragments. Soft, loose, single—~
grain structure, :

Heddish-brown (5YR:4/4) silt loam with very
occasional quartzite stones pressnt. Porous,
soft, loose, single-grain siructurc.

7 - 14" Light reddish-brown (5YR:5/4) grzvelly or sandy
loam. Small, coarse quartz grit § - 1/3 inch in
diameter with occzsional gquartzite and schist
stoncs up to 3 inches in diesmeter. Compactcd.

14 - 39" Yellow-red (SYR94/8) and light brown (7.51R:6/4)
sand, occasional quartzite stones and schist
fragments., Soft consistency.

39 - 54" Yellowish-brown (1OYR55/4) loose soft, rotted schist
generally clean and unstained of sand grade.
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Profile 33 (21081-4)

2 miles from Nakiloro.

"0 ~1" Dark brovn (10YR:4/3) loary sand and browmish-
? yellow (10YR:6/3) surface stones. Angular sharp
: stones up to 9 inches in length.
1- 9" Dark brown (10YR:3/3) loamy sand with surface
mantle of stones and gravel - soft, loose and
crumby structure.

9 - 22"  Dark brown (7.5YR:4/4) and strong brown (7.5YR:5/8)

sandy loam with numerous rotted rock fragments
mottled red and black, zbout 1-1% inches diameter.
Massive, slightly compact in situ, otherwise
structureless.
. 22 - g2 Strong brown (7.5YR:5/8) sand and very dark grey
- (7.5YR:3/0) rotted-rock layer of brashy fragments,
small at first growing larger with depth, soft,
loose and porous consistencye

- The fine~earth fraction of this profile reflects the influence
of the dry climate; bases, while generally low in amount, saturate the

-exchange capacity to about 70 per ceni. increasing to 99 per cent. with

depth. Available vphosphorus seems to be correlated with organic matter

which is low to very low.

The vegetation on Katikekile scils is very variable depending
on a number of faciors such as density of stcne cover, size of stone
cover, and the kind of parent material. Generally there is a Combretunm
transvaalense or Acacia hockii savanna wocdland/grassland.

No agriculture is practised on the soils of this series.

2l. Amuria Series

This series has a comparatively narrow distribution in 2 rainfall
regime of between 30 and 35 inches. Its main occurrence is south and ezst
of the Labwor 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 deepor prefile
often with sheet laterite in the lower levels. A typical profile of this
501l exhibits a slightly truncated grey sandy surface with some pink sand
wash, vhis horizon extending for 7 to 12 inches. From about 7 or 8 inches
a gradual grading into a yellow-brown, sandy-clay loam tskes place, extend~
ing for possibly 10 inches. OCccurring here and in the next horizon sre
occasional quartzite stones up to 6 inches in diameter. From about 17 to
20 inches the profile shows the dsvelopwment of murram concretions 10 to
15 inches in depth, the concretions graduzlly coalescing intc sheet
laterite. This extends for ancther 4 to 6 feet. The laterite itsclf is
composed of unusual platy sections about half an inch thick, glossy browm
on the surface but red and black in cross section, and appears to be
formed from the rotted rock ir situ.

The aerial photograph pattern shows a strongly marked, evenly
spaced stipple which is easily distinguishable from the pattern of
adjacent soils,

These soils are little used for cultivation but generally
carry a mixed Combretum woodland with. 2 Hyparrhenia - Themcda grass
cover which provides uscful grazing.

Vany profiles of

this series are described in the memoirs
on the soils of Ncerthern s

B
snd. Eastern Province, respectively.
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22. Sebei Series

This m2pping unit is the largest unit in Ksramoja district and
is a complex of varying clays which are impossible to separate when
mapping., The black clays ¢r "Black Cotton” soils, as they are often
erroneously called, have 2 wide distribution ranging from probable
rainfall areas of 15 inches per annum to as high as 45 inches per annum,
The occurrence of the soils appeears to be directly correlzted with a
uniform, foirly level, peédimented landscepe. They do not occur on steep
slopes. They make up the'lowest member in catenary association with the
Opopwa and Lolskek clzy loams and with the Lomerimong sandy clay locmsg
their general topographic occurrence being on the lower pediment levels
and valley bottoms, but occasionally they extend as a massive blanket
over pcdiments and vazlleys alike. In low-lying areas they form a con-
tinuous sheet for many miles. .

Some veriation in field characteristics ccour, but usuzlly they are
simply 3 to 12 feet of very dark brown to dark grey or grey-black clay.
%hen dricd out, the cloys exhibit deep verticzl cracks 2t the same time
the soil sets so hard that 2 pick-axe makes little impression. When
wetted they become soft and sticky. There is some evidence that the
structurc a2t least of the surface 12 inches improves after 2 or 3 years
of cultivation and 2 pronounced crumb is formed. In the lower levels
these clays become paler and a2 gzone of accumulated calcium carbonate
nodules 2ppears, The texture of this horizon is much softer and more
friable than the layer above, The CaCO3 nodules vzry greatly in con-
formation and size, rznging between one-quartcr of an inch and one inch
with occasionzl nodules up to two inches in diazmeter. They-are generally
rounded’ 2nd hord but sometimes soft z2nd occasionally they show black
mottled or crystalline cores. Ths soils almost invariably lie on
slightly rotted rock witl 2 sharp change from rock to clay with little
or no grnding of one intc lhe other. :

0 . Many profiles show considerable evidence of a colluvial deposi%
tion, therc being as many cs 2 or 3 separate, horizontal stone.lines-and/
or lines of murram and gravel, the surface soil being a reddish-brown
clay loam with the development of an intermittent clay profile,

An unsampled profile is described below:-—

. Composite colluvial clay.

0 - 20" Reddish-brown clzy loam with reddish-brown,
; sub-angulzar quartzite stones on surface.

‘20 - 26% Compact iron-stained quartzite stcone line
e " (stenes § inches diameter).

26 - 66"  liassive horizon of grey-black compact clay,
deeply cracked with very occasional quartzite
stones and CaCO3 nodules 2t lower levels.

66 ~ 73" Dense compact angular rounded ircn-stained
quartzite stoneline. Stones up to 2 inches

in diameter.

3

1
e}
@

Massive mixed quartz gravel and murram pellets
mottled red and black with large sharp angular
quartzite stones up to 5 inches in diametery

. imbedded in compact black clay.

98 - 121" Iron-stained rotted granite.
Some colluvial black clays may not show a definité stoneline
but may only show 2 distributed a2ccumulation of stones through the

solum with = concentration at the lower levels, There‘is also the .
tendency to grade into a clay loam with the 2ddition of sand,

———
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A fairly important variant cf the Sebei Series is found near
Amuda, lying below a long granitic gneiss ridge. The soils may hove
been derived from this rock by colluviation. They are clays massive
grey-black in profile with vary*ns but pcrceptible amounts of clean or
iron-stained sand preseant., " A number of horizons zre usuzlly present
under the initial massive calcarecus grey-black clay borizons. The
lowest horizon may show signs of impeded drainzge such as slight
mottling, dbut this is not common.

Surface, clezn washed sand.

0 - 60" Structurcless, compact grey-black, deeply cracked
clay, with red-stained and clean sand present.

60 -~ 847 Structureless less compact, gréy—white clay with
abundant CaC03 nodules from 3 inch to 2 inches in
diameter. . o o

84-114" Dense, compact, smooth, grey sandy-cley layer with
frequent scattered red and black murram pellets and
angular smooth a2nd sub-zngular iron-stained
quartzite stones up to 2 or 3 inches,

114-123% lMassive sandy gfey clay mottled yellow and orange.
~129-140" Clean semi-rotted gneiss.

On the 2erial photograph these areas have an extremcly smocth,
durk wax—-1like wppearznce, ,

Three profiles cut of 26 that were sampled and analysed are
described below:=
: Profile 34 (12074-9)
Kangcle, 1 milc up XKotido road. y
0 - 6% Dark brown (10YR:4/3) sandy-cley lozm, hard compzct
and multi-cracked, sub-angular blocky structure.
Very occasional smzll iron-stzined gquartzite stones
present and a2 trace of sand.

6 - 12" Dark brown (10YR:3/3) sandy-clay loam as above but
. - more massive and blocky structure.

12 - 18¥ Very derk grey-brown (2.5YR:3/2) sandy-clay ioam a8
above but with many small quartzite stones.

18 - 30’ Similar but more small stones.

30 - 48% Light olive-brown (2.5Y:5/4) scndy-clay loam with
more freguent stones and sand prescnt. Consistency
gofter and looser than above.

48 - 66" Pale olive (5Y:6/3) se2ndy-clay loam with occasional
guartz stones 2nd some loose sand - loose nutty
structure. : .

Profile 35 (12819-22)
. Nabilatuk rozd, 2 miles south of &muda rocck.
0 -~ 3% Brown (10YR:5/3) sandy loam, comnﬁct hard,

massive stxucturc.

3 - 9“ Dark grey (10YR:4/1) sandy-clay loam, cloddy,
2 breaking into nutty fragmentz. brittle
* consistency.

/Continued
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9 -~ 33" Grey (5Y:5/1) sandy-clay loam. Angular blocky
structure. Occasional small guartz stones present.

33 - 48" Grey (5Y=5/1) sandy~-clay loam, with very occasional
; quartz stones, massive, in situ.

Profile 36 (16937-41)
1 mile from Morulinga Hill on Soroti rcad.

0 - 3" Dark grey (2.5Y:4/0) clay; massive, very hard
: compact and deeply cracked.

3 - 24" Dark grey (2.5Y:4/0) clay as above.

24 - 51" Dark grey (2.57:4/0) clay as zbove but smoother
cut face, denscer and more compact.

51 -~ 78"  Dark grey (2.5Y7:4/0) clay mottled white (2.5Y:9/2),
crumby with numerous CaCO3 concretions.

78 ~ 102" White (5Y:9/1) mottled yellow (10YR:8/6) rotted
schisty rock of sand grade. Crunmby structure in
hand but very compact and hard in situ.

The most widesprecad scil type within this series is clay, but
scils as light a3 sandy-clzy loam occur frequently. Topsoils are invari-
ably slightly acid to neutral in reacticn increzsing to mildly or moderately
alkeline with deptk. ZEzses are present in abundance, particularly megnesium;
sodium may be found in deleterious amounts. Available phosphorus is usually
adequats but may be deficieat., Pot tests have revezled a strong sulphur
deficicney in the virgin coils but this can be ameliorated by vigorous
cultivation which Tacilitates the mineralization of humus sulphur. The 2
organic-carbon centent is remarkably low for suck dark scils and rarcly
exceeds 1.0 per cent.; nitrogen is correspondingly low.

The vegetation of Schei soils is very constant within well
defined rainfall limits. In the rangs of 15 tc 29 inches an Acacia
mellifcra scattered tree/grass savanna develops where the grazing is not
too neavy and the grass is burnt annually. In the same climatic rogime
under conditions of heavy grazing an Acaciz mellifera "orchard bushland
develops. In the range from 20 to 30 inches rainfall is a mixed Acacia
mellifera '~ A. seyal bushland with A. scyzl dcminzting at the higher end
of the rainfall, say, 25 to 30 inchcs, with A. drepanclobium coming in
sporadically. Above 30 inches rainfall, A. drcoanclovium Torms a short
scaticred tree or bushland area with 2 3 to 5 Tect high grass cover of
Setaria incrassata. *

Sebei Series is extensively cultivated, the crops being mostly
sorghun and maize. .

SOIL:3 OF THE POST-AFRICAN SURFACE

23. Kunyac Series

This series is mainly distributed in the southcast of Karamoja
in Karasuk on the 'Kunyac' surface. It also occurs north of lMoroito moun- .
tain along the eastern border at the foot of the Turkana escarpment. The
series occupies arcas with a probable rainfall regime of only 15 to 20
inches per annum. The soil itself is usually skeletzl, of a coarse sandy
naturc, rarely cxceeding 30 inches in depth. Below this is a poorly
developed murram; ferruginized rock fragments - quartzite gravel layer
mixszd with anguler sharp quartz stonces up to 3 inches in diamster. A4
fairly rapid grading into ferruginized rctted massive rock takes place.
The parcnt rock is of'ten a hormblcende schist or biotite schist or othor
metamerrhic rocks. tThe aerial photograph pattern is micfoevi~r™™, S
stipple, fregings the appesrance of very fine sandpaper.
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Two typical profiles arec described below:-

Profile 37 (15990-3)
Kodich.

0~ 3" Reddish-brovn (5YR:4/4) loamy sand, compact
massive structure in situ. '

3 - 26"  Dark red (2.5YR:3/6) sandy-clay loam, engular
) blocky structure.

26 ~ 30"  Yellow-red (5YR:5/6) sandy-clay loarm, mottled
very dark grey (7.5YR:3/0), compact brashy
nixture of brown quartz gravel, angular browm-
stained guartz stones up to 3 inches in diameter,
occasional murram pellets and brashy, rotted-rcck
fragments.

30 - 42" Reddish-yellow (5YR;6/6) and very dark grey
(7.5YRs3/0) mixed layer of broken, angular,
sharp, brown-stained quartzite stones and rock
fragments mized with loose sandy-clay loam.

Profile 38 (15994-6)
1.4 miles alonk Heokuijit -road. ’

0 - 3" Yellow~red (5YR:4/6) sandy-clay lcam of hard
brittle cansistency with rare small red-browm
quarizite stones and oscasional murram pelletss
angu!at blocky structure but mascive in situ,

3~ 24" Yellow-red (2.5YR:4/6) sandy-clay loan with
occasional quartzite stones. Prismatic to
angular blocky structurec.

24 - 43" Light reddish-brovm (5YR:6/4) nixed coarse sub-
angular wurran pellets up to 1/3” in diameter
and angular sharp quartzite stores plus rotted
sugar quartzite.

As would be expected from soils iy what is virtually semi-
desert country, the data for the Kunyao Series prcvided the most strik-
ing examples of increasing base content and alkalinity with depth.
Magnesiun is remarkably high, often being in cxcess of calcium. Nitro-
gen,; organic- maiter and C/N ratios are consistently low due to very
high temperatures, low rainfall and conziderable termite activity.
Availabvle phosphorus is adequate. Textures vary from loamy sand to
sandy~clay loam.

The vegetative cover is usually an Acacia misera - A, melli-
fera community with the admixture of many xerophytic plants.

The series is rarely cultivated, but reasonable crops of
sorghum can be raiscd when the rainfall is sufficient.

24. Kidepo Series

This series has-a fairly narrow distribution in the north
of the district; it is distinguichable in the field from the un-
differentizted 2lluvium by 2 mors grey surface colour and a yellowish-
brown subscil. These clays occur mostly cn gently sloping valley
flanks and to a2 certzin extent in valley bottoms. There is a signifi-
cant but mincr occurrence of this clay in the Loyoro area where it
occurs in catenary association with Liokitenyala red clay loam. The
main occurrence is in the Kidepo valley where it is associated with
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: red clay loams and other soils. They also differ morphologically from

! Sebei clays in that the colour is a definite grey to grey-brown, grading
; to grey and yellowish~brovn in the lower layers. The texture of the clay
is at the same time coarser with varying amounts of fine sand and gritty
particles. Kidepo clay is also highly calcareous with visible CaCO
varticles in the top horizons. The clay sets extremely hard when ary

and cracks deeply.
A typical profile is showm belowe-

Profile 39 (21047-51)

Lomej road 15 miles from Kaabong.

0 =~ 9"  Dark grey (10YR:4/1) sandy-clay loam. Massive
angular blocky to sub-anguler blocky structure.
Compact, brittle handling consistency.

9 ~ 17" Dark grey (10YR:s4/1) sandy-clay loam. Large
blocky structure in situ breaking into small
sub~angular blocky peds.

1T - 32"  Greyich-brovn (2.5Y:5/2) clay loam with occagional
small quartzite stones up to 2", calcarcous nodules
and small rounded black pellets.

32 ~ 62"  Croyish-browm (2,5Y:5/2) clay loam, Large,
rismatic to angular blocky structure with
occasional small stones and frequent rounded
€aC03 nodules.

| © 62 ~ 85" Greyish-browa (2.5Y:5/2) clay loam mottled grey

! (5Y:6/1). Large prismatic blocky dense. Brittle
consistency breaking into peds up to 4" in dia-
meter with smooth shiny faces. Frequent Ca003
nodules.

A further profile with a similar grey to yellowdsh-grey subsoil
ig shown below. This profile shows a decided granular structure with 3
certain amount of coarse sand present.

Profile 40 (21002-5)

Kaabong road, 3 miles from Loyoro.

0 -~ 20" Very dark grey (2.5YR:3/0) sendy clay, loose sub-
angular blocky structure, individual peds very
hard. Occasional Ca003 nocdules present.

| 20 - 60" Light frown—grey (2,5Y:6/2) clay, mottled ysllow
5 (2.537/4) as before but with more freguent CaCO3
nodules, rouwnded up to 1 inch in diameter.

60 - 78"  Light brown-grey (2.5Y:6/2) clay mottled brownish-
yellow (10YR:6/8) rotted rock mixed with clay.
Coarse; crystalline rock fragments slightly yellow
stained. Compact and brittle.

The above profile occurs in a much dricr climatic regime,
the vegetative cover being an Acacia mellifera - A. seyzl thicket.

The date for profile 39 are very similar ito those of the

Sebei Series apart from a tendercy to be more alkaline.

The vegetative cover is an Acacia gerrardii with occasional
Balanites, savanna woodland over Sctaria incrzsscata and Hyparrhenia
8pp. grass. The grass cover appears to be reasonably good and is at
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present in the Kidepo valley little utilized as grazing by cattle. No
cultivation of this soil has been observed but it would appcar that as
it occurs in o reasonably goed rainfall area (probably 30 to 40 inches

- per anpum) cotton and cereal food could be grovn.

RECIWT ALLUVIAL SOILS iy e e T

"mediun and coarse sand uniformly brown sisined

25. Lovor Series

The goils cf this series -are derived from recent flood sediments
of the major east-flowing rivers of the district. On this account they
are very variable as the speed of the river deterrmines the size of the
particle depecsited. Verticael sequen in well-defincd bands of coarse
sand to viery fine s;rd and silt are to be found but nc single profile

es

* exhibits the complete range of particle size. Generally spcaking the

>
morc inporiant “szﬂ? 55 of this series are deposited by large (50 to 200
yards wids) rvivers g

The rivers frem their early stages meander witk the rcsult that faixlj
broad alluvial deposits have been laid dowvm. The Loyoro, Manimani,
Nabilatuk and Napiananya rivers all exhibil 2 multi-stage "step deposi-~
tion", the earlicst scdiments being at the highest level and furthest
away from the prcsent river ved; the younger ones being stopped down to
lowor levels until the youngest or present-dzy level of deposition. The
younger levels zre initially cut inte the older levels in a seguentiel
patiern, with sherp vertical banks bu+va1 the older and newer levels.
Ancient and cut-off wmeanders 2re clearly dcfined as at Naplan“nye. The
sequence of the deposits below LJJOrO village wlsc 111u trate this and
are Gescribed belew:- . y FR ot

Leveél 1 = Present river bed and superficial deposits T =

: The river bed below Loyoro village is composed of a superficial
loose, sand layer with cccasional pockets cf silt. The surface layer
gradually changes with depth to coarsc sand which extends to 8 tc 12 feet
when it is replaced by gravel and stonec. The deposits on either side of
the bed extend upwards for a2 distance of 2 4o 3 feet and laterally into
the previous higher layer for a distance of between 20 and 100 yards,

The xziver bank reveals about 22 different norizontelly bedded l?J?TS of
fine sand, coarse sand and fine gravel. The bottom-most layer is of very
fine somi-indurazted sand. The layers above this alternats between fine,
i. Scattered amongz these

leyers are further occasioncl mix:d dep of ccarse sand and sub-

o +c~
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angular gravel up to half an inch in dizmeter. A few larger stores in no
part’cular layer are scattered through ithe profile; these stones are

mainly quartzite but other minerals are identifiiatle in the sand such as
bioti tv, bo¥nblende and feldspar. The surface of this deposit is grass
covired and generally level, a few treces have established themselves.

Lovel 2 - Middle layer ‘ e

A sharp break occurs between the previous level and this onec.
Level 2 extende in places almost vertically above Level 1. Level 1
extends vertically for about 9 feet and later “1¢J up tc 200 Ja*ds. Its
surface is fairly uniform, traversed only by shallow drainage lines.
The dovclopment of a fairly thick Acacis sibida wocdland has taken place
with some secondary undcrgrowth of shrubs,

The sand layers of Level 2 dif:cr radicelly from the layer of
Level 1 in their colour; which is much pzler brovn and not so ferrugini-
zed, znd their texturc vhich is nuch mors varied from very coarss to very
fine. Evidence of mind‘upu4l“P is also 'Py,rcnt with unconfermable planes
at angles as stecy 25 50 ., Roth wind-bedded znd horic untully bedded 1o ycrq
alternate over wbout 14 dluuinrulahﬁblb cercv¢tu, the uppermost being of a
rich chestnut brovn silt intercalatca witha fine sand for a depth of about
2 fest, BEelow this are deposiis of palc-zcoloured coarse snd fine sand.







" fine compacted orange-brovn sand;
- of mottled, very hard, compact sandy clay with considerable amounts of large

‘—487
Level 3 - The upper layer {

Level 3 extends in most places almost vertically above Level 2, X &
in other places it overlies Level 1 with no trace of an intermediate step.
In conformation it is a wide, very flat deposit with only occasional
undulations on the surface. A few large streams and gullies cut back from
Level 1 right into Level 3, otherwise there is little dissection. This
level ha23 in the past and up to the present been the site of intense

cultivation and scttlement. As a result, much of the original vegetation

cover has been destreyed and the lateral invasion of xerophytic thicket
has taken place from the vegetation on other ercded soils.

The profile morphology of Level 3 is very different from Levels
1 and 2, being of a dull to dark reddish~brown colour on the exposed Tace.
About seven large beds exist, the uppermost layer being initially composed
of clay grading down to fine sandy =ilt at the 2 to 3-foot level.

m
There~
after, from 2 feet t

here is a massive layer of an orange-brovn, slightly
mottled clay with a pronounced micrc-ped structure extending for 6 to 10
feet. The peds are sharp angular blocky measuring between 5" and £ in
diameter with dark mottles. Bclow this the structure becomes prismatic,
breaking into large, sharp angular fragmenis, very hard and ccmpact in
texture. Little free sand is zpparent in the profile and therc are very
few stones, but scattered CaCO3 nodules occur from about 3 feet below the
surface right dovm through the profiles thes%gﬁp to 2 inches in diameter
and rounded in conformation., :

Other rivers build up diffcrent alluviel deposits. The Karita
river alluvium, for instance, has a profile of about 12 feet deep. The
bottom deposit is composed of a dcnse, compact sandy clay, grey-brovn in
colour overlying a coarse sand layer. This clay layer extends for about T
4 feet vhere there is a sharp change to a compact sand layer about 12
inches deep. Above this sann layer lies a massive ochrecus-brown, clay
deposit traznsected horizontally by very thin bvands of sand and gravel.
The top fow feet grade into a dull brown clay. '

The Manimani river cxhibits a two-step deposition, the primary
deposits measuring about 12 feet in profile and extending for a wide dis-
tance on either side of the river. The profile shows the following suc-
cession: brown, cracking clay with slip faces, underneath the clay is a
massive layer of a compact, yellow-brown, silty clay which is black
nottled; below that is a multi-layered horizontally bedded profile of very

below the sand lie threc distinct layers
CaC03 ncdules. The sccond level or presecni-day level is a composite profile
of alternating sand and gravel layers, the sand being fine to medium in

texture of a pale yellow-brown colour., Some wind bedding is evident as the
sand occurs in the hordzontal to angled leyers.

A profile from Level 3 is described below, selected from the
14 analysed.

Profilc 41 (12064-8)

Loyoro, approximately % mile from river.

0 - 6" Yellowich-brovm (10YR:5/4) sandy-clay loam
with quartzite stones prescnt; structurcless.
6 ~ 12" Dark browa (7.5YR:4/4) sand with occasional
quarts stones and rotted gneiss fragments,
compact and massive in situ, otherwise siructurcless.

12 -~ 18"  Strong brown (7.5YR:5/6) pebbly sand. Atundant
' quartzite stones. Soft, loose consistcncy.

18 - 30" Yellowish-brown (10YR:5/4) sand, stony for the
first 3 inches ~ soft, loosec consistency.

/continucd
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30 - 48"  Dark browm (7.5YR: 4/4) sand grading to sandy clay
at base. Stones fragment in the first 6 inches.
Single~grain structurc, BN SR
‘ e A . : 3 “
These sandy alluvial soils are ﬁsuglly adcquately supplied
with bases and available phosphorus but are invariably poor in nitrogen.

This lack of nitrogen is probably vomnonoatcd for by great depth of root
roorn and a fairly constgnt rescrveir of ground srater. Benefits from

sulphate of ammonia applications applied during the wet sgason would
probably be cconomic.

The agricultural utilization of this series is expanding,
though cultivation is mainly confined to the production of sorghunm
and maize. In certain areas bulrush millet may also be grow

26.  Undifferentizted Alluvium

The romaining alluvial soils in Karamoja form a complex through
their extreme variability and no hard and fast mappable series can be
descrived., They vary in colour from brown to blue-~black and in texture
from sandy clay to clay, mottled or concolorous, acid or calcareous.

This all reflects the nature of the criginal deposit and the maturity of
the land surface, besides climate and vegetation.

The nature of the original deposit LS d etermined by the length
of the river and the stage of grade achieved. ken overall, there are
three main stages of deposition andformation of ziluviel deposits. The
first stage occurs where the rivers arise i ﬂ"“ature land for
the lorungole-Zulia area or the Chemorongit Hillsy the initial deposits
being ill-sorted cecarse sand and gravcl, which is a feature of the rapid
grading of the immature rivers in those areas. The sccond stage occurs
from 4,500 to 4,20C feet when the sediments widen in direct rat 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 depozits from the Manimani
river at Lorengedwat illustrate this. leanders are a feature of this
stage. The third stage is reached when the major river systems have
coalesced; the form of deposition now is one of clay and silt, as exempli-
fied by the Lochomon, fairly wide deposgits being laid down. The end of
the third stage is marked by the passage of the major rivers through very
flat land as a number of braided channels. In this penultimate stege,

the river bed is usually very shallow and so vary wide deposits may be
laid down.

ms such as

Clay alluvia are very homogeneous, with liitlc development in
layering. They range in cclour from dark browm to intense blue~hlack
with a fading in colour tc shadcs of grey at the lowest levels. The
deep subsoils are often calcarcous and may be mottled; occasional iron
concretions may occur. The depths of the solum zre very variable and
may be anything from.a few feet to 30 feet depending on cnxcumstances.

: On the north—wcstern bcundary of the district clay alluvium
has been differentiatcd as the Pgger Eeries, described by Ollier (2959) .

Tvo prof:les are 1°corded belovis~

Profile 42 (18005—8)

15.1 miles along Soroti road west from Lochomon.

0 - 20"  Black (5Y:2/1) clay with froquent smazll, brown,
rounded sand grains. Deeply cracked, massive
structure.

20 - 38"  Black (5Y:2/1) clay as above.

38 - 63" Dark grey (5Y:4/1) clay. Large angular blocky
structure. Very occasional smzli quartzite
stones present and occazional Cel0sy nodules.

/continucd
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63 -~ 96"  Dark ¢rey (5Y:4/1) clay, mottled strong brown
(7.5YR:5/6) as above with more frequent CaCoy
nodules and occasional iron concretions.

Profile 43 (12845-52)

Amuda river.

0 - 6"  Dark grey (10YR:4/1) sendy clay. Angular blocky
S g structure with a hard consistency; massive in situ,

6 - 24" Grey (10YR:5/1) clay loam.
24 - 54"  Grey (10YR:5/1) silt loam.

54 - 72" Dark grcyish-brown (10YR:4/2) to greyish~brovn
e (10YR:5/2) loamy sand. Occasional small stones
and some sand. Herd crumbly or sub-angular blocky
G structure when broken but compact and massive in situ.
12 - 829 Lignt groy (10YR:7/1) and very pale brown (10YR:7/4)
gravelly loamy sand. Single-grain structure.
82 - 100" Light browm-grsy (2.5Y:6/2) clay loam with occasional
3 - nodules and occasional quartzite stones. Massive
in situ otherwise structureless. Bl s
~ 100 - 106" Very pale brown (1CYR:7/4) and light grey (10YR:3/1)
s : as above wiih occasional.iron concretions,

--.106" + | Light grey (2.5Y:7/2 to 5Y:7/2) rotten schisty rock
iRt © with very little staining, loamy sand grade,

These soils are rather similar to the Sobei Series but are more
variable in texture. They arc mediun acid to moderately alkaline in top-
801l reaction while subscils are usually neutral to moderately alkaline.
Base contents are high and vary according to texture.

Available phosphorus
is usually adequate.

These soild carry very diverse vegetative cover, usually woodland
with trecs such as Aczcia seyal var. fistula and A. gerrerdii make up the
bulk of the community. In certain lower lying areas as around Lorengikipi,
Acacia drepanclobiun may make up the bulk of the community. A great deal
depends on the lsvel of the water table and the period of inundation. A.
perennial ground cover of tufted grasses which vary greatly in spccies is
associated with the trees. Androvoron gayanus var. sguamulatus,
Hzparrheqig SPP.y Cbloris favana, Sorghum verticiflorum, Echinochloa
indica, B. tyramidalis, Cvpcrus spp. etc. all occur under dirferent soil
moisture conditions. ' :

Agriculturally, these soils are little used because of their
remoteness from settlements but they would be useful for food crops
such as sorghum, finger millet and maize,
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SOIL EROSION

An erosion map has been included in this memoir as it is con-
sidered that the erosion factor in such 2 scmi-arid area must be taken
into account before a land~use guide can be vritten. Soil erosion in
varying degrees is widespread in the district; it is chiefly dependent
on topography, climate, soil type and man.

: There is no doubt that the normal processeé of planation or
geological erosion have been Vefy intense since Tertiary times. Torren?
tial reinstorms 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-
face by the agency of wind, i,e. geological deflation. Winds are

responsible in part only for a few millimetres of fine sand and silt

~ Yeing moved from place to place and covering the land surface with a

thin lgose film, The;e are no signs of dunc formation or abrasion
effec@s on rocks., Overgrazing by cattle in the last 50 years and sub-
sequent.shéet»erosion is probably the cause of the exposed roots and
stepped_plinths to'fhicket clumps and soil monoliths under large stonss.
Itlwould bo interesting to obtain some quantitative data on the rate of
sojl 1oss by measuring the increases in height of these plinths and moxo-
liths_ovér a perivd of years. Furopcans must take the blame for gully
erosion in roadsiue drains cut across the contour. _ 1 . "_

.. Steepness of the surface upon whick other factors.act determiﬁes
thf ;atg énd kind of erosion that tzkes place. Mountain and hill masses

through'having relatively steep slopes arc naturally liable to accelera~

- ted run-off of water and the resultent 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 mountein 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 liabie “to severe erosion. Eowever, alteration of the forest to a

grass cover by the action of man through the agency of fire and gfazing

exposes the soils to increased erosion. All the large mountains of
Karamoja to-day reflect 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 fcet or lower, and hill ranges from
4,000 to 6,000 feet bare scarp faces are exposed. On less steep slopes,
skeletal soils znd boulder accurmulations are found. The high altitude-
induced rainfall is sufficient to produce a forest cover and the natural
climex is wocdland or savamna woodland. These woodland types, where not
too altered, allow the development of o soil mantle on slopes up to 30°,
Howover, man hos completely altered the original vegetative cover fo a

grass savanna or shrub saveanna and through so doirg has exposed the soil
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mantle to increcased erosion. Ccntinued erosion of this has produced a

widesprcad residua) stone and boulder surfacec as can be seen on the slopes

of the Labwor and llagosi hills.

Apart from the mountains in Keramoja the climatic regime over
much of the arca is on the arid side. To complicate matters further the
proxinity of the Turkana desert has a considerable desiccating influence
on the vegetation and on exposed soil surfaces.

There is'a pronounccd rainfall gradient in the district, the
area of lowest being along the eastern boundary, where it may be as low
as 15 inches in parts of Karasuk and Matheniko, to as high as 30 to 35
inches on the western borders of the district. The rainfall gradient

from east to west has a pronounced effect on the vegetation. The vegeta-

tive communities on the drier castern parts tend to be xerophytic thickets

and bushland with a sparse occurrcnce of grass which does not amount to a

cover cxcept on the black cley scils. A groding of the cover through dif-

ferent types with o lessening of shrub and trce density and a2 thickening

of grass swards occurs as the rainfall increases from east to west.

Along the western border a fairly stable grass/tree savanna is widespread
ki

which provides ample soil protection. hat afforded by the bushland and
ﬁhicket is very poor znd sheet erosion is rampant in all eastern areas;
it is further incrcased by man. The Karemojong being still a pastoral
people with large herds of cattle have overgrazed and still continue to
overgraze much of ihe eastern countries. By cxcessive graziiy shcet and
gully crosion has bcen acceleraled with resultant increased loss of
moisture to the plant. This is followed by incvitable destruction of
vegetative cover, further ecrosion and invesion by semi-desert xerophytic
species.

The adjacent areas of bushlands with a reasonable cover of annual

and perennial grasses, have suffercd as a direct result of the vegetative

deterioration to ithe east. The Karamojong have been forced to graze their

cattle further and further west as the grazing in the east was ruined.
Overgrazing of the centrally situated grasczlands has taken place and is
still tzking 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 moisturec plus overgrazing has led to the virtual

destruction of what were grass savannas and the invasion and multiplication

of bushland and thicket-forming trees and shrubs with a very poor covcrage.

What vzs once good pasturage ie now only marginal ground.

This process is continually going on and it has, unfortunately,
been accelerated by the siting of dams and supplementary watcr supplies
in these marginal grassland areas. The road to ruin is depicted belows-

Marginal grasslands

T
Increased to overgLazing by catile
Sheet crosion and lors of soil moisture

Complete vegetative change to bushland with little
grass growih. Grasses mainly annuals of small bulk,
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_taken or is taking place.

®©

Conscquently, single areas, cach of several square

therefore; crop potential.

Changes such as this induced by bad farming are no

occurrences since cultivation among the Karamojong

- 53~

: Overgrazing and resultant crosion and vegetation chenge is,
however, not confined to areas of marginal cover. It has spread fo good
five-climax grasslands and is causing serious deterioration of the sward

over a widé area. At the .same time, the practice of burning the grass-

£

land during the dry scason is getting less and less common snd, partly

as a result of this, an increase of bush-forming trees is apparent. In
relatively dry areas suck as Suk and Karasuk the combination of over-

grazing and loss of ground cover on a more Steeply contourcd lamdscape

has led to widesprcad sheet and gully crosion of the soil. Enormous
changes in vegetation have taken place, greater than anywhere in Karamoja,
possibly accclerated by the prevalence of readily erodible soil types,
In Suk territory not only has a chenge from grassland to bush-
iand and thicket teken placc 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 ccurse, of no agricultural value though i may
eventually be of some pastoral value.
' Other minor arcas of detcerioration in Karamoja are numeréus,
such as thc bascs of hills and mountains. Where the slope is sufficient
to allow acceleratcd run-off and where heavy grazing cccurs, serious
erosion of nct only the soil surface but the complete soil profile has
. In such cascs there does noi seem to be an
initial changc from grass savanna to bushland. It apovears that as soon
as.tho grass cover is bared the degrece of slope is sufficient to trigger-
off severe fully and shect erosion. There are many classical cxamplos of
this process going‘on - one is at Karita where large trécts of tree-
savanna-covered soil are being completely eroded dovm to.bare rock and
a residual stonc mentle. The same is going on on the watershed divi&ing
the Kyoga-Turkwell drainage systems. &
The impact of widesprcad erosion on the soils and, thereforc, on

the agricultural potential is also considerable. Continued sheet erosicn

of many square miles of agricultural land is reducing soil depth and,

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 attenpt is

made to arrest run-off and thus conserve both moisture and soil.

There is also evidcence that prolonged cultivation of certain

sandy-clay loams, with resultant shect crosion and loss of fertility,

induces the more rapid invasion of bush spccies such as Aczcis nubica.

longer isolated
is widespread.

niles in extent,

arc now thickly covercd with what amounts to useless bush.

The effects of the foregoing erosion processes have been classi-

IS

ficd into different mopping units as follows:
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Erosion slight 1. Morest or potentizlly forcst-covered land.
1) Undulating land well covered with vegetation.

3. Gently rolling land, well covered.

Erosion mediunm .- 4. Gently rolling laxd, not so well covered.
‘Brosion severe - :~.5. - Denuded, gently rolling land.
e © g . 6 Hills and mouniszins with strong slopes and

NLED  cover.

T+ Deruded stecply undulating land,

.

Erosioa very scvere 8. Completely wuined lend.

VEGETATION IN RELATION ©C S0TL DROSICT AT) LAKD USE

Much of the eastern =l cenbral parts of Keramoja are bushland

and tllcket with generslly o poor grasa esvard. These arcas are;
incongruously, 2lso the most heavily stocked - large herds of cattle, -

goats and shcep being ranged there dweing the web scason. The grass or
pasture potential of the differert planv comrinities is naturally low
with the exzceptien of those on black cluy soils. The assorted grasses
of .the bushland and thicket ccumuniiles are mainly snmuals of little

bulk like Sporobolus marzin.du: o» Aristida adscensgionis with only

occasional perernial grasses 1ilic Panicum wasssionse or Cenckrus ciliaris.

Stock, particularly caltle. mast be rouged widely to collect enough bulk
to satisfy theiw “COhl:‘””“J". T:¢ associcted herbage cover is often

sparse and maay cof them ere fnsdi bla; but a fow species like Justicia

caeruleoa ard Hibigscus spp. cre cdible ard supplement the grasses. The

bushland constituonts iike Acaci  m2llifera or A. misera provide 1litile

or no forage for cavtle except ly their seed pods. A number of associated

shrubs are, however, elible illie Csdabn farinosa or Grewia villosa but

like the herbz they provide 1ittie bull, ;

i The intense concewtzaticn of cat f le on these bushlands aﬁd thickets
has led 4o the severc overgrasicg of the smzll grasses and has tended to
accelerate sheet crocicn anl ove2 fo ghizmdate gully erosion on undulating
land., The adjoinin‘ REcncha éva'"ed sxrces3 to the west, with a slightly ‘
higher rainfell have sulfe:x ed hoav vy end concentrated grazing by cattle
overflowing from the 0”c_u'~':i BPCOS, :

The present land use of these dry bushlands and tblckets appears
to be unbalanced as ikcry arc not grogsizads in the strict sense of the
word but hbrows lards', The grausing 15 over-utilized while the browse
potential is in places hardly touchcld., The production of nmeat and milk
per square mile could te grewtly increazed if more reliance were placed
on goats instcéd of cattle. <vhe very dry succulent thickets zlong the
extrome eastern border of the district could usefully sﬁpport camels as
well as goats, as the flora is very similar to that of Turkena at the base

of the escarmment. A more talance? use of the casiern countries would then

o

involve some linmi .on oa tha nembers of cattle and considerabple increase
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Grasslands of high quality de exist in the castern area on the

black clays, consisting of a Pennisetum nezianum ~ Chrysonogon aucheri

community. These represent a lightly grazed firc climex, they stretch
.:along the eastern boundarics of the district from north of leroto to south
. of Loyoro. They deterioratc rapidly with overgrazing. The reason for
their present state of porfection is probably due to the lack of water
which allows of grazing only in the wet secason. Utilization of these
grasslands is, at present, incomplete and might be improved but very
careful stocking rates would have to be worked out initially in order to
. provent deterioration. _

' The Kanyangareng enclosure in the Suk country is now theoreti-
cally not grazed and is under the direct control of Government. The arca
s largely bush covered but the plant communities arc such that a grass
cover of sorts could be induced by carefully controlled stocking and
alternate burning. It might bost be utilized as a rotational grazing
scheme pattcrned roughly on the Yatta Project -in Kenya. The co-operation

of,tho_Suk tribesmen would first have to be ensurad tut once this was

_:accomplished it could prove a uscful source of revenue to Karamoja Local

E Gov;arnmont and would be.invaluable as a demonstration of the advaantzges
.of controlled stocking. . The scheme would depend to & great extent on
the regular purchase of the surplus fat stock at a prcfitable pricé.

The large areas of marginal Lannea humilis - Acacia senesal

‘bushlands and Acacia brevispica - Lannea humilis -~ Albizia amara var.

sericocephala bushlends arc to-day overstccked and arc deteriorating
further into denscr thickets and bushlands. The enclosures laid down
by the writer in 1954 in thesc plant comrmunities have shown that the
exclusion of grazing followed Ly the burning of the accumulated grass,
Qvor & number of years, leads to a marked improvement in the ground
cover. It appears that a re-colonization by perennial grasses occurs
which thickens wp in time and provides very useful grazing. There are
large expanses of the above—gyntioncd bushlands vhich at present are
being over-utilized and are Gotoriorating as a result. A better return
from such land would be achicvud if the greszing pressurc on them was
reduced in order to allow the ro-cstablishment of a dominantly perennial

grass cover., The Hyparrhenia 1ufa - H. disscluta, H. filipendula -

Themeda trisndra grasslands of Opopwa clay loam and the Sctaria incrassata

— Dicanthium vpapillosum - Hyvarrhenia spp. ~ Cymbopogon szigantcus black

clay grasslends of the westorn countios are at present misused. These

. grasslands are used practically only in the dry season when the mature

- dry grass is burned off and the palatable flush is grazed. Noecultiva-
tion'is done in these arcas and there is no balanced wet and dry season
éiazing. Herds of cattlo, and to a certain cxtent goats and sheep, range
over the burnecd grasslands in large mobs. Their intense heavy grazing if
prolonged leads to the destruction of many of the tufts of peremnial
grasses. leaving circular barc yatches. These in %ime tond to increasc

and coalesce and in turn stiznlate destructive sheot erosicn. The
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reduction of the available herbage by the cxtension of the bare patches
leads to increaseq concentration of stock on the remaindér which induces
fﬁffhérAdétérioration. The process is most marked in the communitics
growing on the Opopwa and Lolckck clay loamg where a decided increcase in

Lannea humilis to form close bushland with little associated grass takes !

plsce. The process'is not nearly so marked on the black clays whick have
a better rainfall acceptance because of better topsoil structure and
flatter topography. : _

‘ The indiscriminate siting of dams wnd other water supplies has
not alleviated the deterioration process, on the contrary, it has been a
contributory factor. It stands to reason that the siting of dams in -
marginal ecological areas by incréasing 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 Lokiporangitome dam in 1947. Aerial photographs taken in
that ycar elearly illustratcd the prescnce of a grass savanna around the

dam. To-day the whole arca has degencerated into a Lannea humilis - Acacia

senegel bushland with little or no surviving Hyparrhenia or Thomeda grass.

At the same time, the area is now subject to intense shect 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
NadeLlpl and Nagola. . . )
"At present it is d1ff10u;t to se the logic of further dam con- i
structlon or the provision of ‘water suvpllcu in Karamoaa, asyibEas
-genera 11y agrecd that the arca is grossly overgrazed. The need for de—'
stocklng on a large scale is also generally agrced, so it would appear
that the provision of water supplies in what were waterless areas only
extonds the grazing further westwards. At the same time, the provision
of extra grazing permits a further uncontrolled increase in the already
swoilen cattle population. Both Pian and Bokora counties are saturated
with dams, sited 211 over the perennial grass plains and there are
alrecady abundant s{éns of overgrazing, and it would appcar that it is
oni& a2 matter of time before the Karamojong will be faccd with the
anomaly of a sericus shortage of grazing and ample water supplies.
As yet, no firm policy on stock limitation has been implemsnted,
the measures tzken éuch as thé cxtension of grazing to waterless zreas
by dams only delay the inevitable day when the Karamojong will‘have to
go into the ncighbouring districts of Teso and Acholi in searoh of grass.
Thesc delaying necasurcs have proved costly and, unfortunately, destructive .
of somc of the natural resources of the district, and still the real pro-
blem of overstocking has not been tackled. It appcars, therefore, that
something must be done to remcdy tho situation. One of the most obvious,
cheapest and simplest remedies would be a rcversel of the exiension pro-
ess by ceasing to maintain the dams or by putting out of action atout .
half of them in rotation. This is a drastic mcasure but the position is

Co

serious and counterachtions are urgently nceded. The Karamojong arc con-
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tinually incurring stock losses éucﬂ as those of the 1953-54 dry scascn
and recently the 1957-58 dry season. They have faced far worse losscs
in the .past when rinderpcst and ploﬁro—pneumonia outbreaks controlled
the stock numbers and when the grasslands wierce far more extensive than
they arc now., These past losses did not cause a mass migration of the
tribe nor did they wipe the tribe out. The Karamojong to-day although
still primitive arc tough and resilicnt. n

Linmitation of water supplics means, of course, that natural
limitation of the stock population would occur, which is agreed to be
desirable by all pcople concerned with the problem. At the same time,
it is not too drastic a method or too sudden and would not lead to any

real hardship as the production of cercal food in an average year is more

than ample for basic requirements. The achievement of the reduction of

the cattle population in this way would not necessarily be excessively
wagsteful, as once the meat and blood meal factory is working at Namalu,
a large offtake of starving cattle could be madc.

The radical transition from excess to reascnable numbers of
gtock might stimlate the Karamojong to a long-needed change in way'of
life from "Yprimitive pastorality" to 2 more balanced food ~ cash crop -
cattle economy; mixed farming, in foct! The germs of this are there as

will be seen in the next seciion.

PRESENT LAND USE

Karamoja district embracing Karasuk occupies in the region of
13;000 squarc miles. It is sparsely populated by very primitive, largely
pastoral trives. In many ways the peoplc resemble the Masai in Kenya or
any of the other primitive pastoral tribes in Bast Africa. The district,
in spite of at least 30 years of British adninistraiion, is sitill at times
unscttled by the outbrezk of cattle raiding and conscouent fighting
(Brasnctt, 1958). The individual Karamojong is still closely bound by
tribel custom and cannot always act on his own impulses but must follow
the dictates of the tribal eldcrs.

Six main tribes sre to be found in Karamoja, Tive of whom
Bokora, ﬁodoth, Jie, Matheniko and Pian 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 formerly settled or grazed by the
Karamojong and, on the whole, a bitter emhity cxists between the Karamojong
and the Suk tribes, pericdicelly culminating in bloodshed. A number of
smaller tribes arc indigenous, they are the three Tepeth groups occupying
the mountainocus areas of Kadam, Moroto and Napsk. Another sub-tribe are
the Labwor people who are an offshoot of the Jic tribe.

The Karamcjong group traditionally have been cattie—keeping peonle
from distant times; they have also, accordipg to tribal heritage, always
cultivated a certain amount of cercals. Respensible old nen who remember
the first arrivel of the King's African Rifles and cven remember Karamoja

Bell, tell of conditions of life being very different from what fthey arc
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to~day. They relate that formerly the population was smaller than it is
now, secitlements being confined to arcas of permancnt water such as large
rivcré. Cattle populations over periods of time varied conéiderably in
numbers because of rinderpest. At about the turn of the century it is
said that cattle numbors werc emell, owncrship being confined to a few
individuals. any Karamojong had no cattle at all, possibly a few goats
and sheep. Life was very nmuch at a subsistence level with people dopend—
ing on geme, cultivation of sorghum and finger millet, and on'roots,
horbs end fruits. Conditions of life worce so hard that people uscd to
depend té a large extent on natural foods such as the fruit of Balanites,
edible fungi,; and the roots of Lannes humilis. ' :

The older men further related that the vegetation of tﬁe.preseht
.day differs from the formwer times. They rcpeafedly stated that Karamoja
was a "white" country, tke ncaning of this being that the land was grasg
covered for immense distances. Also, very extensive grass fires usedvto
gprecad over very wide arcas every dry season. Thoy sa& that the period
of change and growth in population started at the turn of the century,
continuing to the present day and that the numbers of cattle and other
stock kept now far cxceed those kept long dgo.‘ They also rccognize‘thaf
vééetaiive change has taken place but stress that the change has been '
quantitative more than qualitative. The greatest rezson for the increise
in population is said to be the bringing of security and the cessation of
inter-trival warfarc thus allowing of wider settlement, : g

The provision of water supplies and the control of rinderpest
an@ plcuro-pheumopia epidcnics have, of coursc, had a tremendous influence
in permitting of the phenomenal increasc of stock to presént-day figures
(aboﬁt one million head), o
_ ._ ' In spite of their greatly improved welfarc the majority of the
Karanmojong to~day are still primitive pastoral peoplc whose needs of
manufacturcd products such as clothes, bicycles, cte. are probably nil,
The average Karamojong male is perfectly content to go completely noked
except for a few beads and 2 cotton sleeping sheet or shuka. The women
satisfy their needs By the skilful preparation of well-fitting fat-softened
goat-ckin skirts and bead aprons. : " -

The food requiremcnts of the Karamojong are met partly by the
ﬁéfds of cattle and goats. The cattle supply quantities of milk wvhich
during the rainy season is plentiful. The practice of withdrawing
blood from their mature stock is widespread and mature animals are bled
at rcgular intervals to give one or two pints of blood. The blocd is
an additicnal protein supplement to the people's diet. The goats and
sheep are also additional sources of milk and meat. Cattle are, however,
not gencrally a source of mocat, as the Keramojong are extremely loath Yo .
kill their larger stock for focd. Meat is available, however, from znimals

is
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that have died or from those slaughtered on ceremonial occasions. Ther
now an increzging tendency to sell some of the surplus stock for cask,

usually when food supplies are short. HMale stock are disposed of first, as
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breeding stock are vaelued too highly. Cash rcceived from the sale of
cattlo 1s mainly used for tho purchasc of maize meal, which supplements '
the.otherw1uc thin diet, prevalent from the middle of the dry scason o
the beglnnlng of the rainy season.
B  The Karamojong by no means sub51gt purely on thewr cattle;
though this may be true of the Suk. In fact, the Keramcjong can no
longer be classified as a nonadlc pastoral tribe as they are 1ncreas1ﬂ’1y
cultivating coreal crops such as sorghum and maize., Agricultural stat
_gfics show that there has been a substantial increase in the acrcage of
sorghum planted and a phcnomenal increase in the acreage of maize which
is a conparatively new crop to the tribesmen. The introduction of the
ox~dravm mouldboard plough has lcd to its rapid and widespread adoption
by the Pian and Bokora tribes and, to a lesser cxtent, the Matheniko, Jie
and Dodoth. The adoption of the plough has led to an encracus increase
in the production of food and a cultivator is now able to work a far
larger area than ho/shc was formerly able to do with hoes. So great has:
the increase becen that in a.good year the Bokora énd Pian tribes have a
surplus of sorghum and maize. The surplus Lood is exchanged. with less
fortunate tribes such as the Suk and Turkana for goats and donkeyé.

"Present land-use in Karamoja is greatly influenced by the cli-
matic regime. Total annucl rainfall varies widely oves the district,

its range being at the lowest about 15 inches to as ﬂuuq s 35 inches per
-annum. Reinfall tends to be episodic in occurrence over two periods:

the first, April to the beginning of June, the second from the begiming
‘of July to the end.of Septcuber. There is considerable variaticn from
year to year and drought years occur. Rain tends to be precipitated in
intense shorf periods and considerable loss of water occurs from land
inadequately protected by vegctation. .

There is usually a long, intense dyry period from the beginning
of October to the end of March. This has a decided limiting influence
on vegetative growth and on vegetation type. A combination of compara-~
tively low rdinfall and a long dry scason with hot winds over large
areas of Karzmoja induces a dominance of arid or xerophytic plant com-
mnities, This climate has also a considerable liniting influence on
the type of crop that can be planted.

The driest arcas of Karamoja arc in the east of the district,
where the Karamojong have tradltlonallj made their permancnt settlements.
They have thus had to adapt themselves to the prevailing natural cendi-
tions of vezetation and soils Their stock have in turn had to adapt
themselves to short, sparsc grass, sufficicnt for maintenance during the
wot scason and part of the dry secason. With the advance of the dry season
the east can no longer maintain the complcte herds of cattle and a2 large
proportion of each herd is split off and transferred to the western side

-of the district which, for reasons not completely known, has always been

unsettled and ungrazed during the wet season. During the dry scason the

1
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migrating herds from the cast enter the western arca and temporary cattle
camps (Nawi) are constructed. The vegetation of the west is dominantly
-a tree or grass savanna developed uﬁdef nore favourable climatic condi-
tions than those in the east.' The spécios of grass comprise mainly tell,

tufted perennials which at the time of migration are standing as dry

unpalatable mature growtn. It is customary for the Karamojong to burn

this gress off in order tc promotc more palatable and nutritious young

--growth whkich their cattle subsist on for thc duration of the dry season.

Cultivation in Karamoja has naturally occurrcd around the perma-

‘nent settlements on the eastern side of thc district. Under the provail-

ing driecr conditions, thbrefore, a primitive agricultural system has been
developed. ” At the present day thé Karamojong favour the cultivation of
sorghum over all other cercals, és it provides them with a staple cereal
food ‘eaten as a porridge (atap) or consumed in the formented stete as
beer (agwe). The old men say that finger millet was also widely growm

in the past but not to-day. Maize, howcver, has becn 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 dovm considerably,

and maizc yiclds are practically nil. In_good years, though, large crops

of botk grains are harvested which carry the people over the dry scason

and make the purchasec of supplcmentary food, such as meize mial, unnccessary.
Certain cultivation customs are rigidly enforced. Traditionally,

. the preparation of land and the care of crops has been the strict concern

of women and children; the amount of grain produced being dircctly rcla-

“tive to the number of wives and children a men had. Unmarried men who

for various recasons are or were unable to marry, had to cultivate for
themselves. Otherwise it was and still is rare to see a man taking much
part in the growing of crops. Stock arc his concern. However, since the
introduction of the plough and, therecfore, the use of cattle to pull the
plough, men now help but this usually gocs only as far as ploughing or
assisting with the ploughing. )

Cultivatién rights vary somehﬂaﬁ between tribes but overall
thc.following are exerciscd. .Family plots arc a traditional thing,
specific arcas of land arc cultivated by a family group and handed
down in that group from mother to daughter. These family plots were
usually sited close to tke homestead, but with the increasc that has
taken place they also includs land some distance away. No person of
the tribe mey cultivate the land, long uscd by another pérson unless
that person has publicly rcnounced claim te it. This claim to land
may extend for as long as ten to fifteen years'évcn though such land
has not been cultivatcd by the owner for such a pericd. In the same
way a homestead may be moved a distance of two or three miles and new
land broken, the land around the old homcstead btiing apparcntly aebandonsd.
Such land around the old homestead, and on land provicusly farmed pay not,

however, be uscd by another person without the permission of the first
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Such pormissicon ney bo gi iven grut1s or a token payment of &
goé¥ or émali'stock ray be madc. Any 1nd1v1dua1

oultivator.
however, is COWP]ytuly

free to onen up and cultivate land noi prov1ou»1y cultivatcd or ab
land t 0 act of breaklng itself gi

andoncd
siving that pcraon futuro right . to the

arca whlch he has cleaxrc d. It is not nc ceS$arv *or an individual to seck

the pcrmlsolon of tho trlbal elders to oven up n?W land. . He is quitc un-
a SR S :..,_‘-; < v_- ' Rl b el e
bound by any cuoton or dccrrc. ’ T : Y p
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Thp Droducc LTOP a thlvamcd nlot becomes and remains the pro-

pert j of the cultlva or; a v1?c can do cxactly as she pleases with her

She will nz turally store thc bulc of it for feeding her husband
and children.

Crop.

Honover, sho will ofton burcgr a portion for goats or gqll
fioy: c;sh or'prcparé beer from it which she will then sell for cash. Any
stock or cash rceeived belongs tc the wife and cannot be taken by the
husband. ‘ _
Cultivation practices are extromely simple.
roughly clearcd by hand of all surfacc veget

Land chosen is

ation, which is dragged to
the pcrimeter of the plot to form a stock-cxcluding fence. MNaintcnance
of the fcnce, if cultivation is continucd ycar after ycar, sometimes
involves the cutting of bush some disiance

away to provide mending
material.

Clearing usually takes place in the dry scason or in the early

part of the wet scason. The cleared arca is then plcoaghed or hoed by'hand

after the first rains have fallen, usually in A»nril, fcllowed by the broad-
cast of seed. The plot until the maturity of the crop

is now kept wecded,
partlcularly in thc early stazes of growth.

At harvest time platforms are
tuilt in the plote” and boys and girls take up daily residence on these

platforns érmed with sticks and clay balls vhich are throwm at sgod-eating
birds in order tc frighten thom away. Harvesting is carried out by cutting
the heads off when the crop is ripey the stalks being

left standing. After
harvest, cattle

arc often browsed communally through the field to clean up
ibe residuesj no aticmpt is made to burn residual stalks and trash and,
a result,

as
a high carry-over of stem borer and bollworm cccurs. The entire
grain hcads are stored after initial drying in larze basketss
being threshcd by flailing whon required and ground to a fine flour on
granite grindstoncs.

the grain

In Bokora, Pian and llathcniko counties sorghum and maize arc

the main crops grown; to a.limited extent finger rmillet and groundnuts
are also grow. In Jie county, sorghum is the pain crop growm with

L sore
cultivation of groundnuts, finger millet and maize. In Dodoth county,

sh millet and sorghunm are most widely cultivated with i izize
bulrush millet and ghur e most widely cultivated with a little o e
cassava, swect potatocs and finger millet in some areas. Cotton is also
grovn to a limitcd extent close to the Acholi border.

In Labwor county; sorghum,; finger

0}

millet and groundnuts are th

main crops but to a lesscr extent cassava, simsim, maize and cotton arc

also grown. Cotton has spread somewhat but it is often indifferently
harvosted.

In the Suk-Karasuk arca 1littls, if any, cultivation is practiced
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a few plots are locatod cios to the main rivers and in tke Loro arca,

SrANEE

otherwise it is ccnflnnd to the foothills of the Chemoronglt mountains.
thtle, if any, attempt at s0il conscrvation is done by the
Karanogonﬁ with the exception of the Tepeth group, the DOQOun andlthe
Labwor people, The Labwor carelessly try to follow a pattern of strip
. cropping, but the plots rarely follow fhe contour. This system has
been borrewed from their more advanced Acholi neighbours.
. The Tepoth tribe who formerly occupied the highor slopes of
Moroto, Wapak and Kadam mountains have cvolved a form of terracing.
This has probably come about after thoy expericnccd the severe loss of
soil from cultiveted plofs on steep mountain slopes. Their plots are
cleared in much the same way as the Karamojong do, but felled trees,
sticks and trash are piled in lines about 6 inches to a foot high at
regular intervals on the contour. lore permanent plots have stone-buili
terraces of large and gmall stones laid in lines on the contour. The
terraces if maintained for a sufficiently long period tuild up a step
effeect on the slépc which achieves a fair degree of control of surface
run-off. .
" In Dodoth county a widespread system of trash bunding has been
evolved. The weeds and trash from clearcd and cultivated plots are
"piled in lines at regular intervals; across the slope and roughly on
‘the contour. The lines arc sometimes reinforced with soil btui not
usually with stones. The system works reasonzbly well in preventihg.
éxcessive soil wash but the bunds tend to breach in heavy storms.

- Elsevhere in YuramOJa little attention is paid, as yet, to soil

: *conservatlon of food plots. All too Ffreauently, cultlvatlon is very

" indifferent and ploughln; up and down slopes is often seen. Large
-tracts of soil may be turned over with no provision whatsoever to con-
trol wash; sheet erosion is often noticcable as a result.

The Dodoth pecple appear to prefer the lighter rod—brown,
Sandy-clay loams for cultivation instcad of the black clay soils. The
Jie, liatheniko, Bokora and Pian, however, cultivate botk the black soils
and.the sandy-clay loams. The Bokora may show a certain prefereﬁce for
the black clay soils over the SgndJ‘Cld loams. It is difficult to
draw any tribal preferencc 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 apparcnt on the périodically flocded
margins of minor rivers; tut good use is also made of favourable sites
in other arcas aé well, such as the vicinity of the Lolachat river and
the Manimani rivers.

The following present land-usec.catcgories have becn mapped.
Area of: 1. 1lch cultlvauion, grazing light. '

2, Medium to light cultivation, grazing heavy, wet end
dry season,

3. thtlc cultivation, grazing medium-heavy, wet and
dry scason.
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4. Little cultivation, grazing mGdan—llth, wet and
dry season. ’

5; Negligible cultivation, grazing ﬁcdlam—heavy, wet
and dry season. i

6. TNegligible cultivation, grazing dry scason only.

7. No cultivation, grazing wet scason only.

POTENTIAL LAND USE

In order to make an appraisal of the agricultural potential of
the land of Karamoja the various soil-mapping units have been rc-arranged
in order of descending velue and presented in Table 2.

The nine land classes will now bc described in more detaile.

1. Irricable Bottomlands

Soil units: amolu, Loyoro, Undiffercntisted alluviunm

Considerable arcas of alluvial scils, of both non-volcanic and
volcanic origin are suitable for flood irrigation. They are incompletely
utilized at prescnt by the Karamojong and could support a wider range of
crops with additional water. Irrigation by using the flash floods has
already becn investigatcd by Gpvernmont on non-volcanic alluviun. Twe
small and Widely separated schemes at Nadunget and Nabilatuk:were run
for scvefai years but were later abandoned duc to high cost of main-
tenance and very low return. The human factor is probably;the main
difficulty involved as the Karamojong have not as yet shovm any pro-
nounced skill in intensive cultivation. It is probable that they are
not at present cap able of opecrating an irrigation system. However, a
number of potential flat low-lying irrigable areas with rcasonably fertile
s0il do exist 'in the districts which are at present unexploited. It is
concéivable that these arcas nmight be exploited in the future, as they
would prove a uscful adjunct to food production, particularly in marginal
areas. A variety of crops such as sorgtunm, finger millet, rice, ground-
nuts; pulscs and cotton could be raised under such flood irrigation
schemes. Aléo therec are several streams which could be used for the
permancnt irrigation of the surrounding soils. These appear to be just
as suitable for irrigation as the Namalu irrigaztion scheme has proved.

A few acres of volcanic alluvium of the Namalu river have been
irrigated perennislly for about the last ten years. Long-term crops
such as sugear canc, bananas and citrus have been successiully grovms
while temporary food creps such as rice, sorghum, finger millet,
maize, swoet potatocs, melons and squashes have all yiclded well.
A wide range of vegetables can alsc be grevm such as cabbase, cauli~
flower; kale, tomatoes, onions, beans, peas, lettuce, carrots, and egg
plant. A much larger arca is at present undeveloped and awaits the
settlement of cultivators whe would be willing tc exploit fthe potential,
probably with individual holdings in a regional irrigation system using
the proposed Kaden reservoir for storage and the lamalu river system for

distribution purposes.
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2 (Clay Plains ' S : i '
Soil units: Sebei (in pa art), Kidepo.

The clay plaing o occupy more land than any other class in Kargn03a.
They are cultivated fairly widely in Bokora county where they appear to be
capable of long-contimied use without a fall-off in productivity.  They are
further not so liable to crosion as the less cohesive sandy-clay loazms and,
thercfore, can be cultivated with less risk of soil loss. The main limit-
ing factor in their utilization is, of course, rainfall. The easterly
areas of the black clays asre probably best managed as grazing in rotation

with food crops. Excellent grass cover of Pennisctum nmezianum and

Chrysoporon auchori is naturally present under light grazing conditions.

S Valleys of Volesnocs
Soil units: Katcbok, Napak, Apedet, Undiffercntiated alluvium (in part)

On Moroto and Napak are deep soils which are fertile, but are

little uscd at present. Where they are uscd the potential is never fully
exploited and the cultivation system practised is harmful., The range of
crops that could be grown is, of course, limited largely by the prevailing
climatic conditions, but on the whole it could be extended., Around Kadam °
and Napak, cassava, sweet pcotatoes and groundnuts could be 1ntrodu00d or
‘extended and cotton could be tried as an eccnomic crop. The prescent
systen of completoly clearing the vogetative cover is harmful e it
exposes the soils to unnecessary erosion and probably reduces yields
through removal of shade, :

Many well-wooded or forest-covercd colluvial deposits’ of a deep
humose~topped granular clay loam extend up numcrous sheltered valloys on
Kadan mountain and to a lesser extent on Napak and Moroto mountalns.

Thesa valleys arc at present virtually unexploited agriculturslly and no
forest products are 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 banonas, 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 trecs would be left to provide shade
and protection from wind. A system of simple terracing should be intro-
duced to protect against soil erosion.

4.  North-western* Unlonds

Soil units: Lolikek, Kalapa 2ta, Pajule, Lorengikipi (in part), A-uria.

The higher rainfall of the north-western uplands west and north
of the district makes thom suitable for development. At present thoy are
sparsely cultivatcd and rainly used as grazing land. Howiever, scze perma-
nent settlement has taken Place by the indigenous people and furiher
agricultural expansion should be encouraged. At present, sorghus, finger
willet, cassava and sweot potatocs are grown in the Lzbwer area while in

the Napore—Kar:nga arca bulrush nillet, etec. are widely grow. Ccotton,

¥ Roughly north of the Sorcti-Xorotio road and "ust of the main ciay plain.
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as an cconomic crop, is also grown to a limited extent, but consideradle
improvement and extension of its cultivation ceuld take place. Soil con-
servation methods in Labwor follow a rough strip cropping system and in
Yapore-Kerenge a trash bunding system. lMore organigzation with proper
rotations and a wider range of crops would be beneficial,

5.  South-wostern* Uplands

Soil units: Apedet (in part), Opopwa.

* Trhe utilization of the soils of this class of land for crop pro-
duction at the present time ié negligible, But the land is used to a
certain extent for dry-season grazing of cattle. The Karamojong prefer
{0 cultivate and remain settled in the eastern parts of the district.
Without somec re~scttlement of the indigenous tribes or of peovle from
outside the district thesc scils will remain uncultivated. Cassava,

. finéor millet, maize, sorghum and sweet potatoes could all be grown,

l prcferably under a properly organized rotational system of farming with
appropriate scil consecrvation practices. Cotton would also be possible
on these soils. Cultivation would be limited by soil depth, which is
often shallow (6 to 12 inches) with murram or massive sheet laterite
underneath, but there arc very large acreages of deep soils, il

6, - Bastern** Heavy Land . : it

‘Soil units: Lokitanyala, Lokapel (in part)
The soils of this class are at prescnt lititle cultivated but
whero the topsoils are intact good crops of sorghum can be raised.
Since there is between 30 and 35 inches of rainfall per annum, the pro-—
duction of a fair rangc of crops is possible, including sorghum, finger
and bulrush millets, cassava, becans and cowpeas; cotton could probably
be growm as a cash crop., The present overall land-usc is pastoral but
the vegetative cover of dominantly tkhorn bush gives little rcturn. The
geographical occurrence of this heavy land is also important as it is
widcspread in the Suk area, whoere the tribesmen bave shown singulariy
littlc intercst in arabloe ‘agriculture. The potential production is well
exenplified around Loro villzge where quite a variety of crops, including
cassava, are grown by onc or two individuals. Undulating topogravhy and
fine toxture of soil renders this land extremcly liable to erosicn and
strict soil conservation measures would hove te be excrcised vhere it
was cultivated.

e

Te Bastern** - Light Land

Soil units: Lokapel (in part), Panyangara, Lomerimong, Kunyao
These soils of this class appear to bz of general low fertility

and their occurrence in marginal climatic areas rcnders their utilization

* Roughly south of the Scroti-lorocto rozd and west of the main
clay plain. :
% Roughly cast of the main cxpanse of clay zlains,
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difficult. Somc use as arable land must, however, occur, as the Karamojong
permanent setiloments are found extensively on them. At present fair crops
.of sorghum and, to a cortain extent, maize are cultivated until soil ferti-
lity is exhausted. High productivity would accrue if a wider range of crops
were grown, Iinger mil%et.is 2 possible crop bug one more drought-resistant
crop and vhich grows well on poorish soils is buirush millet. Groundnuts
should also bo tried more often as they are little cultivated at present.
Some form of soil conscrvation practice on these soils such as tresh bunding
is urgently necded as the current Karamojong practice of indiscriminate
cultivaztion of large clearings on undulating land leads tc considerable loss

of soil and soil moisturc through wash and sheet crosion.

8. .Mountains . .
So0il units: Kadem, Moroto, Nadiket, Katabok, Napak, Morongola (all in part).
Below 8,500 feet thesc soils have a potentially high productivity
vhick is, at prosent, completely unutilized. There are no forest comméfcial
products but considerable arecas are being preserved for no good recason other
than the conscrvation of water. The vegetative cover indicates a fairly
well distributced rainfall of between 40 and 50 inphes which should be
adequate for some porennial crops. Arabica coffee, almost certainly, could
be cultivated oxtensively on Kadam mountain and, to a lesser, extent; on
Napak, while annual and perenmial food crops such as bananas, waize and
sweet potatocs could also be grovm. Permanent crops do not necossafily. :
entail complete removal of the forest'cover, in fact; many of the larger
trees would be left as shade. There again is no particular reason why
therc should btc accelerated run—-off and loss of water if the plots were
properly laid cut on the contcur. Many marginal areas of forest on tﬁe
steeper slopes would,; of course, not be cultivated, As a method of con-
serving run-off, properly supervised cultivation, laid out on ferraces,
might well be superior to the establishment of grassland which has gained
a lot of ground at the expense of forest on Moroto, Napak and Kadam
nountains. The higher btut sheltered slopes of Fadam which are at present
largely grassland and heath might be potential tea-growing land, as the

rainfzll is fairly high and well distributed and the soils are acid.

9. Rocky Sleovcs and Stone Mantles

S0il units: Torer, Metu, Katikekile. : -
These are quitc uncultivable tut are occasionally useful for
grazing, :

SPECIAL CROPS

A cliz:licslly suitable ranze of econcmic creps is urgently
needed for Karanoja if the Karamojong are to bz stimulated to change from
their conservaiive pastoral ways which are so wasteful of the natural
TCSOUrces.

s S s =



http://ir.il




- 69~
Tobacco is such a potential eEOncmic crops as yet, it has not
been tried but it would apnear that it is a crop, espc01al]y the Turklsh

type, suited to the climatic and scil -conditions of p wrts of Karamoje.

It is perheps interesiing to rccord that tobacco is widely“blaﬁted by the

Kar;mojong in very smzll plots as a local source of snuff.

' Sisal is worthy of trial on the drier black clays of Karamoja
as tLpse are ideal for this crop. I% should not, of course, be cultiva-
ted in large plantations but in small acreages of planncd farm units.
Mauritius hemp is another sourcc of fibre which grows wecll in Karamoja
with little care or attention.

Sansevieria ehrenber~ii zbounds on the drier thicket areas of

the eastern parts of the district. mbu flbre ig probably commcrcially
marketable vhile the plant may also bﬂ the sourcc of cortisone or
cortisonc-related compounds. Collection of the plant would be a rela-
tively simple matter as it is so widespread and commoh.

leoxican fibre, Agave lecheguilla and A, funkians have been

suggested by the Uganda Development Corporation as possible crons for
Xaramoja. Hatcrial of the formcr species has been received from Xew and

experimental plantings will be made,

=

Hibiscus cannazbinug (fibre hibiscus) is very common in all parts

of Karamoja; particulerly in low-lying arcas or ncar rivers. Some intercst
is being taken in its cultivaiion in Kenya and Scuthern Rhodesia as a poten-
tiak substitute for jute and the U.D.C. are intcrested in its occurrence in

Keramoja. -The sceds of Hibiscus cannabinus are caten by Karamojong. As a

source of food, the sccd "is pleasant tzsting and ollghtly oily. This plan

occurs in a range of forms differing in leaf and flor@l characteristics.

There are also a number of cther hibiscus specics which might also be use-

ful sourccs of fibre. Caloiropis procera is a shrub which is fairly wide-

sprecad in Karamcja, tke inflated fruit veing a source of a fine silky
fibre which is attached to the seeds in the contre of the fruit. The
fibres have beon uscd in the past as a substitute for kapok. A plant
possibly wSrthy of investigation is the fairly ccmmon succulent plant

Sarcostéemma viminale, the mature branches of vhich yield an extrcnmely

strong fitre. The desert date - Bzlanites ccoyptiaca, B, orbicularis

and, to a2 lesser extent, B. pecdicillsris are common throughout the

district. The fruits are not only an important source of food in times

of fanine but are zlso a source of 0il, the kornels containung up o

40 per cent. oil (Bggecling, 1951). The fruiis also contain a subetan

vhich is lethal 4o Bijharzia hosts and the parasites themsclves.
Aloes. Alocs are widespread and common in the drier eastorn

arcas ard havc 2 possible eccnomic petentizl as a source of at least

one drug. The comnonest aloc in Karaomoja is Aloc tweediac but many

other varietics are to be found. In South Africa Aloe Terox is culti-

vated as the source of the drug "alces" znd this spccies might do quit

well in Karamoja.

|
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Essentinl Oils. Cymbovogon gigantsus is xelated to lemon grass
and is cormon on the wetter clay plain arczs. There is also another
Cymbopogon, markedly aromatic, which is present in greater quantity on

all the higher mountains in Karamoja, The U.D.C. has shown some interest

"in the essential oil of this genus.

Another source of esscntial oils might be the very common plant

in the dry thicket areas,Plectranthus cylindraccus,which is distinctly

aronatic.
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ANALYTICAL, DATA

. . : 3 %
. K PR %

Hechanicel fnolyoig

8ilt cnd clay were Zetermined by the hydrometer method of
Bouyoucos {1927} as modified by Tyner (1939) using sodiun hexa-nete
phosrhote as Vhe dispersing opente The figures in the table are

for thc Internzticnal fractions,

Clay £ 24,4 s
sand 20 - 2000

3

Ezchenrenbie Boses {Cotiosns)

The exchangzoble cotions were determined by e ranid rethod
in neutrcl noroel erronium acetote leachates (Zuches, 1959). The
Cigures in £ll cosco cxeepb for sands cnd sondy loams arc about 80%
of whet is actually presonte For cands end seady loems txc pore

claborate cutrection tcchmigue wes wsed and 95% of the

sl

exchengechle beges were extroacted,

It should be borne im mind thet e zero figure for eny one
eotion does nct reen thot it is entirely obeceat but that it wes not
detected by tzis methode

Exchengzenble Hydrogen

is wos determined in buffered p-nitrophenol cxiracts b
X &

the metnod of Schoficld (1933)

it

was meosured in pestes f[obeut 1:1) by the gloss
electrode melthode

The wel combustion rethod of Wali
1 their correcticn fnctor o

The-well Imowm iethod of Truog {1830} wes uged, ucing
1
buffered N/SOO sulphuric ccid eos the cxtroctents

Douyoucos, GeJs, (1927), Soil Sci., 23, 319 and 343

9k
ch

. { - - . - - . , .
ety ByVey 11089), to be subzitted to Js5ciFood Lorice

Sebofizeia, L2, 0(1988) Jeienicsteing 28, 52
'8 o & 4 ’
Trdos, By {1080}, JeloiBocel svene, 22, 8% ..

Tyner, TBolle, (1989), Troce 5oil ScieSocelmey 4, 106
7

VUalkley, L. ond Block, Iehe, (1934), Soil Scie, 37
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APPEIDIX

AVALYTICAL DATA FOR SOIL PROFILE

Depth] Mechanical
Ins. | Analysis ¢

Exchangeable Base
Milli-equivelents

s (Cations)

per 100g Soil i Capacity

I Silt Clay

Ca Mg X Na

1 |
Ixch.| Exch, }
|
|

m.e.® m.e, %

in Total|

Satur-
ation

Remarks

Kadam Kountain, 8,500 feet

il e T
24 12 20
60 L5y 22

4 2.1 1.42 o
-4 <.6 1.00 0
-4 1.3 0.56 o

Kadam Mountain, 9,600 feet. Oboa Summit

i 18 34
28 5 40

< 826 0.38 0
Egls B 9),.515) (0]

Forest Camp, Moroto Mountain

7 16 34
14 14 ° 50
35 SHER S
o 5 67

1238

NV

6.9 1.78 o
0 w.5 0.98 o
-1 4.5 0.48 o
-3 6.9 0.41 o

Kadam Mountain, forest 7,500 feet

" 3-0 24 7
25 18 23
45 10 41
e 14 29

e

Vi

1B 202NN 0
6.9 252 0.87 0
6] 258 Tr, 0
I3 0 0

Ch

KADAM
Profile 1 (21016-18)

0.06 19.98 15.8 35.78  56.8
0 5.00 14.0 18,00 o6 2
0 6.26 13.2 19.46  36.2

¥o =33 4 059 C/¥ 10.6

Profile 2 (21014-15)

0] 1.78 14.4 16,18 , '11.0
0 T T ALl 15.48 10.8

KL 0~ 0,273 C/T 17.7
1OROTO
Profile 3 (20579-82)

0.33 9.01 8.4 17.41  51.8

0.11 5,59 8.0 13.59 41.1

0.04 5,02 4,0 11.02  45.6

0.02  7.33 4.1 13043 B85
Hjp 0-T% 0,253 c/¥ 9.2

Profile 4 (21019-22)

0.01 14.04 8.7 2274 61
0.01 4$.98 10.0 19.98 49
0 4.30 5.4 9.7 43
0 5.90 5.0 10,9 54,
U 0=3" 1,665 C/1 10,9

Ui\n

=
~U e~ O

N \\U! o

°

NN o

HwW\O om
DU O N
(DY (@] (90)
RO Y

D) (D)

RS NG, RS ]
AN\D

lligh C and ¥
Very low PoOS
Very low f205

-.2-.

Very low P205, Ca
and lig

Low"P205

"
f

High C and ¥ but

C/N is normal

indicating well humificd
treanic mzbtcm?’
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Depth

Mechanical Exchangeable Bases (Cations) ’
Analysis % | Milli-equivalents per 100g Soil
[ 811t Clay | Ca lig K Na Ty T

Exch.| Bxch % ‘ pH

|
Ins, HA M!Capac13y[ Satur- |

Organic
Carbon

Truog I Remarks




Depth| Mechanical i Exchangeable Bases (Cations) Exch.i Lxch | % 1 pH | Organic | Truog ! Remarks
Ins. | Analysis % : Milli-eguivalents per 100g Soil I | Capacity| Satur- Carbon P205 ‘
Silt Clay | Ca Vg X Na In Total { m.e.%| m.e, % ' ation % | p.pem. |
NADIXET
) Prefile 5 (18531-34)
e 29 22 26,90 150 L0052 2.5 0 45.02 0.9 45.92 98.0 6.8 0.80 590 High bases and P05
i+ 17 38 BUC O O EROSEA RSSO O 43.64 0- 43.64 100.0 o C.66 950 " " nooo
144 25 40 2oLl 0555 3. 180 4IRS 0 4915 100..0 7o) Q. 20RNE1E it it it i
180 21 36 T AL G 0} ke s L0 38.28 0] 38.28 100.0 Tt 0.14 1000 U t L v
N4 0-12" 0.077 C/N 10.0
: Profile 6 (20608-11)
South side of Moroto Mountain, 5,800 feet
0 16. 36 1650 Sra2® S25 6T 0 0.02 26.89 o 2 31.09 86.5 6.7 B2 135 High bases
LSS 14 42 L3 Sh e 2RI66 0 0 23.46 6.4 29.86 78.6 G 2o il 45
24 14 42 RS S e G BRI ORI 0 20 SEE A 0092 5305 5.9 1005 i Very low P205
38 140) 42 25 £ 6.9 a2l . O 0 20 G5 TE 2T ST 5: 8 2213 6 4
_ N% 0-3" 0,267 C/N 13.9 1
KATABOK
Profile 7 -(21867-69)
13 10 36 1290y 2,0, 2.5 1o 0.07 17.3 58l A0 L 6.3 3334 90 Bases increase with
40 14 36 1258 RO 59 LG (6] ALTE o N.D N.D. N.D. 6.6 150 10 depth
58 10 46 NETARSE RSN 69N 0 2illa b 00 9F S0P B0 g5 0 7.3 0.41 26 :
N% 0-13" 0.231 C/N 14.5
WAPAK
Profile 8 {19209-16)
5 13 45 SR 10850 1. {0 (sl 2000. 9 9 B ¥k 8 250 19 M d3. 6 5L5) 2112 95 High bases increasing
6 10 53 RSO ST O 6T 0 GaB28E235 19 TR 30.89 5.1 He 5 1.84 69 with depth, very high
112 10 DB RN/ RRSEri e E0n L0 OO2 O A IREEE 1 ZHE SO 5o 15 g1 53 X and Mg
24 14 Ha 5L . A sz o) OLOR 2B S aeT 6 32.44 @ 16.6 5+5 I, 78 90
30 12 55 12.6 12.0 0.91 0 ©s02, 25.53 Tnd 52398 B Sk a5 83
48 10 59 HONORRT OME E0 R ik 60 0 3193 - 601 36,01 @ 84.0 5.9 1.64 53
60 12 ST OR St 12 C 0 29vaz S 34.82 83.9 5.9 ALt 42
fa v w2 Sil Dol i Tinls) | Ao a0k S (0] 0 32.60 a0 37,600 B6.T 6.0 pliale: 45
; : Nf 0-3" 0,126 C/h 16.8
3-6"  0.136 1305
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Depth| Mechanical .Exchanveable Bases (Cations) | Bxclh. ‘Txch. } % IpH Organic { Truog Remarks
Ins. | Anaolysis % Milli-equivalents per 100z Soil’ H lCapaCLVy Satur- Carbon PZOr
i $ilt Clay | Ca Mg K Na Min Total m,e.%! m.e. % !a+1on ! % pp7m.
LOLEXEX
Profile 9 (14596~600)
8 miles along Namalu Lolekek Road "
12 3L osg 1.5 5.9 0,97 0 0.13 18.50 8.0 26.50 69.8 5.8 2,16 15 High basus, Low P205
18 -3 62 2aE Sl el sl e 0.08 19.13 6.9 26.03 1545 Glotel v 15 9 n
30 AN LT g 0.94 0 - 0.15 18.19. 6,47 24.99 74.0 5.8 1.6 13 " 5 L
48 3 24 438 2: DeRONTS 0 (6)10)7) 75685450 11.68 @5, 62 0.56 20
¥ 0-12" 0.148  C/W 14.6
" Profile 10 (21068-71)
3 110) 27 6 5E B8N 0783 0 o) AL 1T 55 16.6 Gz 69 2,36 7Y
1.2 8 27 Zabigs 3 5 O OHER0 0 BT Bodl AS2 G282 B2 o e Sl
50 8 45 g2 20NN SO 0 0.02 ANPONENE 5 LB L 22T 5.8 (O) 7l B Low P205
N% 0-3"  0.143 c/¥ 16.5 Raw humis
NAMALU
Profile 11 (12049-53)
Nemalu Irrigation Scheme
6 il 20 Moo egiel i stel (o, <0250 24 L0 20421005 03 Soal sl 270 High K and Pp0g
12 i 26 NS AL 1N ONB9ENQ 16 0, 0 ARG L GRESNATG 20.83 76.5 58003 132 High P205
18 28 26 458 3.3 0.39 0.6 0.03 :-18.92 4.4 23.32 (il 2L 6.0 0.98 126 ;
30 19 26 1556 2. 49505 34 €Le L0, GBS ST N.D. 1 A0 N.D. 5.9 Al L5 T2 U i
48 S 25 i S i 3L ST 0L 2:4 0,08 20,9’ D 26.86 78.0 5.9 0.98 139 it \
N% 0-6" 130 ¢/¥ 10.8
APEDET
" Profile 12 (14584-89)
. 5% miles up Namalu road from Creek River Bridge - - -
12 SORSREIONE L BB ST 0 . B2, Z1.49 5.4 2682 79.9 6.0 . 1.33 27  High bases
24 BN ORI BT S Rl - 0.0y 27.37 3.9 327 87.5 6.2 1.3 o !
40 ER et T T, 802 28,95 - 2.2 3LA5 9R.9 6.8 TT0.93 31 % #
61 4 52 257 10,1 1l.42 2.6 0.02 39.84 0.8  40.64 98.0 6.9 0.49 41 " "
68 8§, 54 - 26,5 10,1 1.34°"2.3 O . '40.24 - 0.7 ——40.94 98.3 6.9 0.41 41 “ i
NS T S £/8 13,2

i
f
‘}’
{




i i : | ! :
Depth | Mechanical | Exchangeable Bases (Cations) i Bxch | ZIZxch. | % ; pH } Organic | Truog Remarks
Ins. | Analysis % | Nilli-equivalents per 100g Soil | H IiCapacity.l Satur—, { Carbon | P505
Silt Clay | Ca  Wg X Na In  Total m.e.% m.e. % | ation | e
1C & i ) | i H
: < -

‘ Profile 13 (14606-10)

e L AN pre — e i | e s P



' i l ' 1 0
Depth | Mechanical Exchangeable Bases (Cations) i Bxch |  Ixch. | % ; pH | Organic | Truog Remarks

; |
Ins. | Analysis % | Milli-equivalents per 100g Soil | K i Capacity | Satur- %Carbon i P05
I'Silt Tlay | Ca Wg X Wa  Mn Total m.e.® m.e. % | ation 5 % D.penm.
; ;
: ; Profile 13 (14606-10)
5 miles from Namalu towards Lolekek Hill
iz 5 45 L8 Saat Al gt .8 @05 SGE - @00l I TE SIS A T A 42 High bases
30 3 45 16.4 11.0 0.95 7.8 0.04 36.19 0 20 1 e 10000 gL 20 " "
54 4 47 20.7 12.6 1.08 13.2 0.04 47.62 0 A o520 00,0 78 o Ol 51 . !
54+ 4 53 22.6" 20.2 1.08 15.7 0.03 59.61 0 59,61  160.0 7.9 0.32 102 " "
: N 0-12¢ 0.152 C/N¥ 10.3
VMORONGOLE
] Profile 14 (21267-69)
Mount Morongole 8,500 feet, forest
7 10 25 19.5 7.6 2.42 0 0.05 29.57 6.3 36.1 i S (e Lo 950 High bases, PO,
22 JeA¢ 2L ol Bl 0552 0 0.3 10,56 8.7 19.4 5055 0)) S BIAM8 £ 57 2Rl 81 N and C
46 9 40 G.8 1.5 B.07 0 0.07 1.64 9.3 10.9 AT I I 18
: ' , % 0-3" 1.577, O-6" 0.630 /N 15.6
e hat - S . Profile 15 (21271-73)
Mount Morongole 8,500 feet, grassland ' .
15 11 24 3.9 - 2.5 0.5 @ 0.04 %40 .9:9 7.0 41.8 5.6 4.64 33 Allnutrients
24 EHE) 28 5T O0NNE, 28 0- 0 257891308 16.6 Uo7 v 5 sals 10 low compared with
42 15 32 Lo~ 3.8 @957 0 0.02 3.07 9.2 12.3 24,9 8,00 e 12 7 rofile 14
: N% 0-15" 0.321 C/¥ 14.4
LOKITANYALA
: : Profile 16 (12038-43)
6 miles from Lokitanyala
3 2 18 9.2 5.8 1.54 @ 0,63 1.4 1.6 18.77 91.5 6.6 0.61 24 Low C and W
cemeed2o 3 e 19— 27,60 1204 0.66----0- 0.75.°21.41 W.D. N.D. N.D. 5.8 0.35 i R
18 © 3 29 ¢+ Byf - 6.9 0,69 O -0.69 16.98 3.4 20.38 83.3 5.4 0.35 12
36 - ol IR Va0 R0 W @nd)  20.38 BB Y N 8. © A.3 . 0.25 27
48 Sl eo8 BRI ORI RO S © gz shlodl B o S 91,9 6.6  0.23 wy o
P e G R -V RO [ - R 15 B o | TR g 523,18 KD, K.D. #.Div .6 0.13 -18  “High pH for red loam

% C~6" 0,091 c/d 6.9
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Depfh Mechanical ! Exchangeable Bases (Cations) ] | Exch i Jixch, i % pH | Organic Truog Remarks
Ins. | Analysis 9 | illi-equivalents per 100g Soil H | Capacity | Satur— Carbon P205
. 5ilt Clay | Ca g K Na in Total| m.e. % m.e. % | ation % p,p.m.'
Profile 17 (16036-39)
Loro. Village . o
9 6 45 2y 308 g G Oolts .85 3.1 InBE 7358 5o oL 18
36 6 45 359 4T 042 0  Gib gz 37y 1248 134 5.9 0.66 18
54 4 .43 U AT LG B. G008 @81 1.0 12.81 176.6 6.0 0.41 18 .
66 8 35 9.4 3.9 1.05 0 0.03 14.38 0.5 14.88 6.6 7.1 0.45 26 High pH for red loam
: §% 0-9" 0,085 C/N 6.1 . - :
] KALAPATA
’, ) : . Profile 18 (21035-38)
8 miles north of Xaabong, 5,000 feet
T 6 28 L e S O 67 02RO T - 1220026 6.1 0.84 11 Very low Py0s
18 4 42 BB THEE T 0 0. 903 4l 14.13  68.9 = 6.0° 0.77 2 High pH
423 4 18 2.7 5100 5 0. 27 0 Ty 4970 %o 6.41 66.0 6.2 0.35 6
62 6 12 el TOROME - © 0 BEOloR 86 4.96  79.8 5.5 0.¢2 4
o . N6 0-7" 0.120 C/N 30.0 Raw humus
Profile 19~ (21282-84)
1 mile north Kalapata Camp, 5,200 feet Ry A Gl
s 10 12 N R e O 06 a.85 2.6 6.85 . 62,0 6:2 1.24 89 High pH
16 6 22 = A A e ORGSR 2.8 2D NG 3 6.1 0.90 36 nooow
12 7 22 SEUR L, S L6 0 1 OLOS | B 5T 1e3 6.81: 80.9 ° 6.9 0.43 14 U
. N% 0-12" 0.134 c/N 8.6
LOKXAPEL
e Profile 20 (16961-63) Series 1 (Lokitanyala)
Atumatak Catchment Bxperiment E
LW b N7 S S 0.38-: 0 <.02-9.40~ 3.2  12.60° T4:6.. ..5.9: 0.44 5 LowC, Nand 7
1L 5 34 4.4 4.8 <.16 0 Mt 9536 255 858 T8 €.1 0.36 i Pgo’5
49. i 247 5.8 ..374 0.41 0 0 9.61 2 10.81  88.9 6.8 0.26 L High pH
‘ _ NG 0-6" 0.067" c/N¥ 6.5




Depth | Mechanical Exchangeable Bases (Cations)
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Depth Mechanica/\l Exchangeable Bases (Cations) Exch. Iixch., % pH | Organic| Truog Remarks
Ins. | Analysis % Milli-equivalents per 100g Soil H | Capacity!| Satur- Carbon P205
Silt Clay i Ca g K Na lin Total | m.e.® m.e. % | ation % | p.pem.
" Profile 21 (12792-97) Series 3
Kalomeo Enclosure
4 1 7 1.3 1.5 0.30 O 0.06 3.16 2.5 5.66 55.8 5.4 0.65 23 Low C, N and bases
10 5 9 1 g 0 0.2 3198 2.8 6.78  58.7 5.2 0.54 13
23 ak 19 LR Duls . 15D ByPe 1338 LD 15.18 88.1 6.1 0.50 11 3
39 o 23 o el et b % 20.57 ) 20,57 100.0 T-5 035 32 High pH and bases
46 .12 23 13,8 6:3 683 Nkl © 22.83 0 22.83 100.0 -7  ©.a0 63 " noow "
58 8 23 Tl Gl 28 O 19.20 0 19.20 100.0 Tl 0,28 44 " o n
o N% 0-4" 0.064 c/N 10.1
Profile 22 (13450-54) Series 6
Xakumengole
5 0 0 100" <. B @ . 902 ‘U8 3.1 3.16 65.2 6.4 0,22 13 Low C, N, Py0g
1l 6 0 gie ey Dugs 0 <02 ‘2,06 1.5 3.66 56.3 5.7 0.26 10 and bases
g7 6 0 OS9R H0.60 052 0 Q. OZE Efeio ol 3.89  40.0 5.4  0.82 16 n "
%0 3 12 NG Ol B g, ‘=08 2,68 3.1 5.79  46.5 5.4 0,38 8 " o
70 2 24 LS A S92 0.4 0O 6,02 <133 9.32 15.5 5.4 0.17 3
~ N% 0-5" 0.056% ¢/¥ 4.0 :
PAJULE
Profile 23 (16080-82) ’
3% miles from Iririon Nabilatuk road
9 13 44 .3 B8 086 0 987 Al.23 B.H 2313 J4.5 6.2 2.7 84  PBnrichment of bases
30 12 51 500 e o Ph UGS o H 0. 0,00 4805 ¢85 23.25° 81.5 6.3 1.20 10 and Pp0s from
54 10 39 TR IRNONERETE (R0} Bl S ORI 2 19.21  83.3 (St O 15 volcanic material
N& 0-9" 0.152 C/¥ 13.6
Profile 24 (20594-95)
18.3 miles from Kotido on Labwor road ; ; '

Lt e gae e eI E 10030 D . 40408 | BdE2 . R0 4.6  56.7 6.0 0.45 11  Low C, N, Ca, Hg
14 GO e s e e i idE R . 0N s 48 5.2 36.5 4.5 0.47 4 and Pp0sg :
59 4 42 <8 .6 1045 0 10.05 1.90 -6.0 ~ 8.9 2% 3 439 ~0s95° 6

: % 0-14" 0,241 e/l 5.5
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Willi-equivalents periil00g S o]

Silt Clay\

Ca g X Na Mn Total

Exch. Exch. ] %
H (Capacity| Satur-
m.e. % m.e. % | ation ’

¥

pa

Organic
Carbon
74
/°

Truog
P2O5
p.pem. |

Remarks




[ 4
Depth{ Mechanical Exchangeable Dases (Cations) Exch. Exch. l % I pH | Organic| Truog Remarks
Ins. | Analysis 9 Willi-equivalents per 100g Soil H Capacityi Satur~- Carbon P2O5
SHIE S ECTE ; GE g K e Mn Total | m.e.®| m.e. % | ation { ‘ % p.pem. |
. OPOPWA
Profile 25 (13396-400)
2 miles north of Nabilatuk _
3 5 9 Bl L0 OF 000 LAUB I 2D O3 68T SR U6 25 Sand wash
9 B 2 STl SR o NG SE 2 @ ) IS ORI R 5.4 0.90 23 Low C, ¥
26 5 31 ARSI St 40 o OF < 02 Eok TG 11.69  65.8 5.4 0.96 2l
38 3 2o R e s e o el o o] 9.62 2.9 12.52 76.8 Sl RLCf 25
63 DR So5 i SpEl B e 0 0 T370 T DL N.D. INCDEE GOSN 0E 60 42 High pH
N% 0-3" 0.066, 3-9" 0.080 /R 40,7, - 11,2
Profile 26 (16062-64)
Nezr Opopwa o
15 4 43 TSBEeAe3e 2 3 SRR 09NN 3H00RES D We 2l Ak Al 5.7 1.45 18
37 7. 34 GRS EARAE ean 0" 0.05 12.18" 3.9 16.08  75.7 6.0 0.67 i Low P,0g
50 5 48 T () e Sy @05 W13 63 NLD, 1300 N.D. GO NAS i3
: N% 0-15" 0.121 C/N 13.4
Profile 27 (12034~37)
9 miles north of Amudat
6 13 44 G oS0 85 0 0.05 10.00 1.5 168 360 W86 = oL 81 oL /5 5 Low C, N, Pp05
6o s 20 B e BSOS O 10.25; «I8K3PE TNLT, WA, T Lo O A 9 .
18 2 24 R8T A e S0 I < ORI a R o 2L BB BT Y 5.4 110,38 T
30 10 32 5 OEBNEEIEOH50 O OLEe Zhiae | 2 28,06 = 90L0 5.5 0.32 9 High bases
N% 0-6" 0.052 c/N 8.7
- Profile 28 (21023-27)
Approx. 30 miles south of Kotido New Road. G, T IO
28 427 R e e R R R O 6506 " 5500 .. 500 - 0033 3 Low P205 throughout
34 4 37 SRORRE S0 e R ORSHEEE O OO 0B a5 ol ST S 6.5 Q.30 5 pH increase with
8 N.D E.D A ak ek 2 (eI CRCEONO. SR8l S ND NI NeD: a4 @29 5 depth due to dry
142 & 207 s Psi 058) Ot #(0, ORI %I 13l SRSy 157, A0 A 6:3 0:33 4 climate
163 ¥.D- N.D RIS o S O G YOG SORGLL T HeD, . M.D r2t el 7
05 0-28% 0,476 Crd A23
.o .

-—8—



Depth ' Mechanical Exchangeable Bases (Cations) Exch.| Exch. | % I pH Organic’ Truog } Remarks™
-Ins. | Analysis 4 i Milli-egquivalents per 100z Soil H Capacity lSatur- armibiaaad 1 ey
N S TG e e — P T A r Rt




Depth, Meohanlcal Exchangeable Bases (Cations) Exch.| Exch. | % PH | Organic l Truog Remarks™
-Ins. | Analysis % % | Milli-eguivalents ver 100g Soil b2 Capacity ‘Satur— Carbo ’ 1) O
3 I Silt Clay | Ca Yg X Na Mn Total m.ee%g m.e. % | ation i % i pap,m,{
LORENGIKIPI
FProfile 29 (21863-66)
8 el e e ST S W Ry 10.25 56.1 5.1 0.98 2. Heenmagone o U0
20 8 46 5:0 L5 0 a5 (0} 05 0286298 4.8 T8 5841 s 0.65 4 .Low K st
36 6 46 4.8 15450 29 0 0 . 6.59 Al 10. 69 G5 5.5 066 5 Bases increass
60 4 46 7.9 2O S69 Q 0 OS5 oG 12. 49 84.8 6.6 ©25 5) with depth
N% 0-8" 0,095 C/N 10.3
LOIERTIONG
Profile 30 (18032-33)
Lomerimong : o -6 i €
X: [ B NBCIROE h | She A0ey g,y 3.63 64.2 5.9 0.30 101  Eign 120 s low C & ¥
Se) 10 a2 LB oAk, (8) T ¢ 0.03 4.80 5 L SPR0 W c o 6.0 0.29 163 it 2w A
: K% 0-8" 0,040 C/N 7.5 ' : e - B i
. Profile 31 (20588-89) '
Alerek rozd 63 miles from Kotido
32 10 22 4.6 2.5 L.l T, 0,048,585 KD TIHD, D, 6L L D 10 Low C, N & Py0q
37 8« 34 D8 5NeN8s R0, 4 6.03 10.29 3.4 13 69 75.2 SEGH SONAT 5 LU TR i
N4 0-3" " 0.080 C/N 9. ; =
- Profile 32 (21072-76)
& mlles from Lokltan yala on Kitale Road t
V37 o 1l 2.4 1.8 0.36 CifeE o EEN s s B Sl T8 6.8 0.63 .49 . Low bases, high
7 28 .31 2.2 1,7 <16, .0 0,02 4.02 1.8 - - 5.82 60,3 Be.r 05 20 . pH increasing with
N B s > 1.7 AL5e) e G 0} 0.02 8,60 e 5.80 62,2 6.3 (0)1515] i3 depth - dry climate.
59 47 9L 200 me 203 e I i e 20000 4B 0 FERE S GRORE OFs 0 Very low P50g Wy
54 0 0 i 2 '0.8. <.16 UERRON ORI R O 6 @00 210 9503 (=6 0.09 . 1 SRt L= '
: - : B «-0~31--0,205 ~0/X 6,0 °




Silt Clay

Ca iig K Na Mn

7 ! .
Total | m.e.%| m.e. % | ation
! ! !

1 1 G
Depth | Mechanical ,‘ Exchangeable Bases (Cations) Bxech, Lxch. | A pH Orga‘nic! Truog ~Remarks
Ins. | Analysis % i Milli-equivalents per 100z Soil S Capacity | Satur- | Carbon P20 : 5
Y M v bork ' 5
L % | p.p.m.’




Depth | Mechanical Exchangeable Bases (Cations) Exch i.’}}:cho % pH | Organic ! Truog Remarks
Ins. ;Ann]vgl il Milli-equivalents per 100z Soil " H Capacityf Satur-~ | Carbon 9205 - :
| 5ilt Clay | Ca g K Na Mn Total | m.e.®| m.e. % | ation % p-pIm.
: Profile 33 (21082-84)
2 miles from Nakiloro D
9 ol 13 6.7 AALSGER 0] o] O HOL02 11 56 O _»_12.56 S2vs 7.1  1.06 120 Low C, high pH .
22 6 17 SRR GRoR = i 0 0 149050057, 35,30 . 9.4 TG00 83 54 increasing with
62 2 5 B 258 0 0 6,00l 0.3 6.30 95.3 Tl (ol 94 depth - dry climate
N%.1-9" 0.148 . -C/N T.2 .
. ' SEBEI
¥ Prefile 34 (12074-79)
6 8 33 HISTING D2l alllc 015 & Aol (@D MD5 IR G =0 D 25.56 . 199.2 Hael 055 ikl Low C4yN,P>0s, high bases
121 8 Sl S PEEEE S 2RI OND SR il SOR 0 24.88 0 2T E8RNI0050 ol (05 5 High bases indicating
18 8 Sl 255 OB R OLEE 40R0) 4O B2nan 0 82103 EaT0 ToT 0.50 70 montmorillonitic clay
30 1z 27 250 63 - 0.E8 ZEDEE L0 34.69 0 RA468° TO0HO e 0.41 120
! 48 12 29 BOSIORIETNS SO N0 AL RN SRR 0 40.94 0] 40.94 100.0 Tl 0.28 164
#6614 25 BONOPA NN (2. LGN R 6 o R e o S0aT2, H000 T Tl (0) TS aloh
w % 0-6" 0.075 . G/N 7.3
Profile 35 (12819-22)
; Nabilatuk road 2 miles south of Amuda Rock
3 4 14 CREHES HORNOLS 6 Q 0 §HEREEEL D 15856, 98T 6.9 0.65 20 Low C,N,Py05, high bases
9 4 27 W5 6502l 2 25 4800, 2 2568 E952 6.8 014 8 High bases indicating
23 7 27 ZASI RSN 6 O i 7% 0 36.13 0 25003 10050 Tl 0.44 10 montmorillonitic clay
48 9. 34 ge.8 0 LOI0 0l 3E 0 Yol i 47.16 0 47.16 100.0 -4  0.29 25
3 N% 0-3* .0.083- C/N 10.4
3-9" 0,062 ,  C/N..7.1
_Profile 36 . (1693T—A3) wiitummiim o sromms wrm= RN
1 mile from Morulinga Hill-on -Sorcti Road™ i : _ : ' ol
3 O e AR O S O o e Ol '"72{7{" 0.4 S S0 7.2 20,74 . 23 .. Low C and'N, very ... .
4 9 .55 39.0 15.8 0,92 . 2.9 ;/0.::158.62 .0': 58.62 100.0. 7.4--0.69 . :23.....high bases -
Gl F - 555 0.8 20.8 0800 5. O..HO-Nu-69 9RO =L 69 AgT 006 fitaon RO 2 22
S B AR 36 TR 2,000,800 4.1 0 55, (510 0 53560 160250 il - {086 95
102 i 5 Gotel s B 25 s () 069157 ) 10.00 o] IO (IO Lo )40 8.2 0.03 82
% 0-3"  G.05% C/i 12.7
> a - .

o e



\ {
- s % [ f ]
Depth | Mechanical Exchangeable Bases (Cations) | Bxch,j Exch. } % |pH Organic! Truog | Remarks
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] . i
Depth | Mechanical Exchangeable Bases (Cations) | Bxch.| BExch. i % !pH Organic! Trucg | Remarks
Ins. | 4nalysis % Milli~-eguivalents per 100g Soil H ]Capacity.vSatur— l Carbon l P205
Silt Clay ! Ca Mg K Na  ln  Total m.e.fl me. % | ation | % | pipim.
KUNYAO
Profile 37 (15990-92)
(cdich
3 3 10 BieD e 1 IGO0 S (0) e DS 0RO 6200 =880 G4 /AN 055 1 5T Low C and N
26 4 28 248 Bagl ORI 8 lE (O a2l e ) 3.0 ke 18- 2 5.3 0.38 46 Bases increase
‘30 4 30 510 Dl CONH 0 @ 28 EReT 109 NG 876 6.3 @82 252 with depth
N% 0-3"  0.092 C/¥ 5.5
: Profile 38 (15994-96)
1.4 miles along Nakujit ‘Road
B 25 28 3.9 e (0] B 0,2 9.96 2.8 12.76 78.1 (B2 0. 39 21 Low C and N
24 S O R D O A2 6 O 15N G5 2l 12520 T T 5T 0.44 1kn Bases increase
43 A e 6.9 SR T ORI E 0.06 13.50 A 14.60 92.5 a5 ©).2E 20 with depth
i N%& 0=3% T 0.075 c/N 5.2
: " KIDEPO

Profile 39 (21047-51)
15 miles from Kazbong on Lomej Road

9 10 22 gt 1.8 9,56 6 0 23.06 0 23,06 1000 ~ 7.9 1.25 150 High Ca, low lig
=y 16 26 2000 9§28 g2 N0 0 22.92 0 22.92 1100.0 8i1 D61 35
32 16 26 1879« 3daE Ol DB . D 24.68 0 24.68 100.0 8.2 0.48 49 .
62 14 32 T A o e TR ¢ 28.72 0 28.72 7108:0 83 0.38 158 High Py0g

85 12 desinel. O Ol O%e, - Db g .52 2.0 34.5¢ . A00:0 8.2 0.3 390
e LA e N% 0-9" 0,118 ._ .C/N 10.6

: . . Profile 40 (21003-05) ... ..... g e 2 BT o
~__.3 miles from.Loyoro on Kaabong road = e ” '

20 .. 10 AZ S B8 (BB 60 e gt T R 0 "37.49 100.0 8.0 0.42 28

60 TR L e tat o A 0 42.82 0 42.82 100.0 8.0 0.29 56 High Na

78 26 28 1 o e e B R 28,94 T 0 -28.94 100,0 T8 0.3

Lo e A /ne
N 0-20  0.07N C/N 2.2




Debth
Ins.
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Remarks
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Depth | Mechanical Exchangeable Bases (Cations) Gxch.|{ Exch. % pH iOrganic‘ Truog Remarks
Ins. | Analysis % Milli-equivalents per 100g Soil H Capacity | Satur- !Carbon ! P2O5
' Silt Clay Ca g K Na MRSt el me e, %l m.ea. % iAation ; % L papime
T LOYORO AN
Profile 41 (12064-68)
Loyoro, approx. # mile from river )
6 3 28 N2 QB0 (0} 0)-©15) 2281 (C) 1 RO 80.4 6.6 035 i Low bases; C,
12 0] 9 1L (8] ALKl o (0L ils) () 5 o), Ol ST sl b, N.D, 6.2 . 021 30 N; pH increases
18 2 7 0 250 o 060 022 OFRS<s {00 2SI B 3l SO0 A 6L 8 @Y 26 with depth due
30 ) 0 ik (6} 0. 7730 1) Ol =008« 22 0 1058 302 9oL (ST BLOT 36 to dry climate
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PROVISIONAL GEOMORPHOLOGY OF KARAMOJA DISTRICT.
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EROSION MAP — KARAMOJA.
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KARAMOJA  DISTRICT
PRESENT LAND USE
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