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THS SOILS OP iroRTHBRI'r PROYINCB, UGMDA 

''\[''^''^-,''] .,': . - . -(EXCLUDING KAEAilOJA-DISTRICT); •••; ' ^•"-

•'•••- ••• '"-••' •'-""•' •••" • •• A' Reconnaissance Survey 

.;... •••••.•^.- ^y C.D. O i l i e r , M . S c , P .G.S . 
S o i l Survey Off icer , Department of Agr i cu l t u r e 

GENERAL.' •.•••-•••• •>•.••:.••• • •. 

Information regarding Northern Province (excluding Karamoja) 
on extent, climate, ethnography, -history, cominunications, vegetation, 
crops and farming systems v;ill be rocorded in 'the memoirs on 
vegetation and farming systems.. It is more relevant here to concen­
trate on geology and geomorphology as a background,to the soils of the 
area. Field, cartographic and laboratory methods used in this sur'/ey 
are the same as those described in the memoir on Eastern Province 
soils. Similarly, the definitions of terms apply here. The 
uncoloured map accompanying this memoir is dra\vn on the 1;500,000 scale. 
The final editions of both the map and memoir v.'ill be printed in the 
format of the publications of the Soil Survey of the United Kingdom; 
the'coloured maps, being on the new standard 1:250,000 grid sheets. 

GEOLOGY AM) GEOMORPEOLOGY. •;••••;'•• '•' ' 

• With the exception of 'the Rift Valley deposits, of probable 
Pleistocene age, the whole of Northern Province is underlain by 
granitic and metamorphic rocks of the Easement Complex (Pre-Cambrian). 
A wide range of rock types is represented, including quartzites, schists, 
'amphibolites, 'charnockites, phyllites, mylonites and others. Eock 
type is of considm-able importance in some areas - in detailed soil 
mapping it is oftv-.̂  of prime importance - but in reconnaissance mapping 
the influence of petrology ofte'n has to be overlooked. However, some 
mapping units, such as Zeu, ai-e largely correlated v/ith .rock type. 

Over wide areas of Northern Province the original rocks have 
been very deeply pre-weathsred (Oilier, 1959) and it is the regolith -
not fresh rock - which is the parent material of soils. In many areas, 
therefore,'a strajgntforward geological map would give.little indication 
of soil type.' .̂ ..,̂ j. ' ,; '-... ' '.' . '• .. . .. 

• Most of the Rift Valley sediments occur in West Nile District 
where they are represented by red coarse sands .and very subordinate 
amounts of clay, gravel and diatomite. Similar sediments occur in 
Acholi, but gravel and clay are more common. 

,. '." .. The natural features of Northern Province are best seen by 
a Journey from east Acholi to the west of West Nile. The first part 
of such a journey is very monotonous for Acholi is a vast plain, with 
only occasional hills rising abruptly from it. At the Nile the first 
of the Rift Valley faults is seen, but although it has a i-hrow of 
probably several thousand feet, the resulting topography is not very 
spectacular. Rift Valley deposits occur mostly in West !Iile and 
there is only a very narrov/ strip in Acholi, except for the south west 
part of the jiurchison Game Park. In Vfest Nile they are backed by a 
series of fault scarps arranged _en echelon v/hich separate the Rift 
Valley plain from the Madi plain. "This plain is, in turn, stepped 
by another large scarp to the vrest, above which is the West Nile 
Plateau. These phj'siographic forms are depicted on the geomorphology 
map.'- This succession of plains is largely due to rift valley 
movement acting on one, or in places possibly tvro erosion surfaces. 

The Acholi plain is part of the African or end~Tertiarj' 
surface, and there are no certain traces of the older Gondwana surface 
in Northern Province. A very small area at Lendu near Zeu is 
possibly a remnant of the Gondwana. surf ace. .̂. The relationship bexv.'oen 





the two principal erosion surfaoss of Uganda has "been establistiéd-by, 
a study of the topographic features in Eastern Province and Mengo. 
The lov/er of these, the African surface, has-been found, in the present 
•survey, to be continuous with the. main'surface, of ITörthern ..Province. 

As mentioned above, the African surface is largely cut across 
rotted or pre-weathered rock, and such areas are shov/n on the 
geomorphic map. The so-called "Acholi" surface (McConnell, 1955) 
is cut across fresh' rock. The ty/o, surfaces are not separated by any 
fundamental change in base level,, and there- is no erosion scarp 
betv/een them,:and it is.probable that they are parts of one and the 
same erosion surface; the Acholi being part of 'the African surface 
where all the regolith has been stripped off by erosion. As the 
presence or absence of a regolith is' of fundamental importance .to. soil 
formation the term Acholi surface has been retained as a useful name 
for the lowest parts of the African surface. " -"••-

The West Ilile escarpment has' been mapped by Hepv/orth (l955) 
as a warp, rather than a true fault, v/hich has been emphasized by 
later erosion. But the Rift Valley escarpments are all true fault 
scarps. They are highest in the south, and smaller "hinge zone" 
faults appear in the northern part according to Macdonald (1958). 
An ancient" Acholi fault is responsible for the remarkablj"- straight 
course of the Aswa river, although it does not produce any outstanding. 
features of relief, 

.-' • These.opinions .on the ages and correlations of erosion 
surfaces and faulting are in agreement with Huhe's findings in the 
Belgian Congo- and'are supported by Hepv/orth's. findings in V/est Nile 
District.• They are, hovrever, opposed to the ideas of many other • 
writers, such as L'epersonne (1956), Dixey (1956) and McConnell (1955). 
Perhaps it is because Rube partly based his correlations of'surfaces 
on so.il studies, a.r.L not simply on. altitudes and attitudes, that his. 
'results are similar vo those, of the present siirvey. 

'Most óf the hills in the Province are of inselberg type, and' 
rise abruptly from 'the plains as s-teep, bare madses of fresh, solid 
rock, usually v/ith no soil cover at all-. Their "formation has been 
described by Oilier (i960). The Madi'hiils, of West Nile appear to be 
remnants of a dissected, uptilted fault block, with a fault scarp 
parallel to the. Nile-near Dufile. The Agoro Hills in Acholi are also 
possibly the result of faulting. There is an undulating plateau on 
the top of the hills, but the south facing scarp separating this from 
the lower Acholi plain is very steep, and valleys carrying water frcn 
•the .high -surface "han^' above the lov;er surface - that is they are not 
graded to the lower surface. ' " - . . . . 

In Eastern Province there is evidence to shov/ the existence 
' bf a former great lake on the site of present Lake Kyoga but very much 
more extensive. This extended into Northern Province,' but here it v;as 
really a system of wide, shallov; rivers rather than a true lake. A 
.veneer of alluvivim was deposited v/hich is nov/ the parent material of 
some soils. This part of the African surface might be regarded as a 
"panplain" rather than a pediplain. 'Earth movement also controlled 
the form of river valleys; some are small and "normal" but.othors, as 
in Lango, are wide and swamp filled. The area of sv/amps around 
Pakelle may also be due to earth tilting, possibly associated v;ith 
'faulting near Dufile and the Lladi Hills. '.• •....'• 

All major valleys are aggraded, but alluvial and swamp 
deposits have not been extensively studied. In ..some places, such as 
over the Pager mapping unit, alluvial soil profiles -are fairly well 
-differentiated, indicating maturity, and therefore a considerable age 
to the alluvium. In most places, hov;cver, the layers in alluvial or^ 
swamp profiles are due to original alluvial deposition a.nd not to soiJ. 
forming processes, indicating irnir.aturity and therefore a comparative 
recent origin of the sediments. The aggradation has an' origin v/ijich 
is partly gooniorphic, but is also associated with the 'dense grovrth of ̂  
papyrus and other plants -which blocks str<ïa!Es aad causes deposition ol 
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sediments. Aggradation may also result from lairly recent soil erosion 
Sheet erosion is cormnon -In most ar.03.a,,.-:and gully erosion is beconang 
more serious in one or two places. 

'TE2 SOILS ' ' ; 
.•; Twenty four mapping units arc distinguished in Northern 

Province (except.Karomoja district) and of these only three occur in 
other provinces» The mapping units are,.in the main, delineated by 
geomorphic or landscape features but ten, at least, conform to the 
accepted definition of a soil series and one to that of soil type. 
In the desci-iptions that folio-'.', only biief men-uion is made of lana-
use and agricultural potential because these subjects will be dealt ; 
•.vith in the vegetation and faming systems meffi,cirs, A table is given 
belovv of the salient points of the respective soil units arranged in 
natural physiographic groups with emphasis on erosion surface. At this 
stage no pedological classification ±-^ offered as this is being inten­
tionally deferred until the -whole Protectorate has been surveyed-, 

SOIL DüscriiPTioris • 
Soils of the ITpwarpe'd African Surface 

1. Zeu Com-olex of Catenas 

• . ... , - This mapping unit,- '//hich is a complex of catenas, is 
restricted to the south-v/est part of -;y'est Kile District, on the upper 
plateau. The altitude is from 4,000 to 6,000 feet. The parent rocks 
are Basement Complex metamorphica containing a good deal of amphibolit.j 
The slopes in the Zeu area are not simple, but have been shovm by 
Hep-worth to consist of a great may minor facets. This pattern of 
topograpliy is probably a usci'ul feature of the area, for it will 
naturally help to prestent erosion. The valleys are narrov/ and incised, 
arranged in a close drainage system. Along the floor of each is a 
strip of deep, hiimose alluvroi':. Quartz bands are' fairly common ani the 
larger ones give rise to ridges or hills.. Other rock, outcrops are 
rarely seen. The rocks appear to have undergone intensive pre-weath---
ring and rotted rock of various kinds'is the parent material of the 
soils. Resorting of the upper layers gives rise to the topsoils, 
and sto.ne line profiles are not infrequent.. Laterite and murram have 
a-patchy -distribution and are not..extensive.. Around L-endu Hill there i:.. 
a very peculiar, slag-like laterite possibly a remnant of the Gond.>'ana 
erosion surface. -The soils are deep and merge imperceptibly into rotte^ 
rock in situ. Drainage' is free, ana structure' io generally .veak or 
absent except for very weak crumbs. The actual profile described belc-./ 
has better structure than most, probably because it is from a forest 
site. The area has a high rainfall and a good vegetative cover, so 
there is a reasonable depth of topsoil rich in organic natter. The^e 
amphibolite soils are among the best in Northern Provincö, and are 
comparable in profile-morpholcgy, if not in nutrient status, with the 
Nakabango soils of iiastern Province. , 

• Profile 1 is ty'pical for soils developed on amphibolite, 
..Profile 1. .(18374-79) 

Lendu Porest, .'Vest Nile. 

0 - 2" Dark reddish bro-.-n (5YH:3/4), sandy clay loam; fine 
subangular 'blocky tO" "cloddy;'-

.. ....-0-5" Similar, merginA' to 
. 5 - 12" Slightly paler re-jdish bro .n (2.5YR; 3/4)- . 
"12 - 22" oinilar but -./ith enunb structure 
22 - 44" Redder (l0fi;3/4 -) cr-amb structure "-
44 - 72" Similar. ....... .. ;• , .... 

I .-.•.• Gneiss in the Zeu area gives rise to red soils of rou.-̂ h-
ily the same type as those on amphibolite, but. these are not so red, 
t̂hey are gritty with'quartz fragments, and.are less fertile. 

3 .. Draipage is free, and, stinj.cture is generally v/eak, 
iospecially under crop^ rather than forest. Profile 2 is an'example. 
I .•.' • ..' y i . -..'.• .' '••. • '••' 
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Profile 2. (18369-73) 

Lendu Forest, West 2Ule. 

0 - 6" Dark reddish brown (5YR:3/2), sandy loam, subangular 
blocky structure 

6 - 14" Eeddish tvovm (5YRs4/3), sandy clay loam, weak subangui 
blocky structure 

14 - 24" Reddish brovm (5YRs4/4)> sandy clay, fine subangular 
blocky/crumb structured 

24 - 44" Heddish broT̂ n (2.5YR'4/4)> sandy clay, crunb structured 

44 - 50" Sandy clay loam. Rotted rock with many stones. 

Soils in the incised valleys aro usually little altered 

alluviuc. The valley bottoms have gontlo slopes and it is an oas; 

matter to'arrange simple irrigation systems, and tho soil_ is then 

very productive, though it is of rather limited extent. It is id 

for seed beds cr for grov/ing crops which are not wanted in largo 

quantities.. 

To the north tho Zcu complex gives way to the lar mappin, 

unit which is roughly similar bat doos not contain any amphiboliti 

soils. To tho east is the ;/est Nile escaï-pment, and m tho zone 

close to the escarpnent tho soils tend to bo thinner t?ian inland. 

In areas of the Belgian Congo, bordering the Zeu soil unit, there . 

very deep soils with humose topcoils of gr^at thickness, far bette, 

soils than those in Uganda. This is probably due, in part, 1;o 

original differences in coil formation, but a. lot of- the comparati' 

povertyilof the soils on the Uganda side of the border must be put 

to poor management and tho effects of widespread sheet erosion. 

Analytical data are presented in the appendix. Mechani 

analysis sho'.vs that soils on both amphibolit'B and gneiss are fine 

sandy clay loams, merging dov.-n into sandy clay. Organic matter ii 

"high on account of the altitude. The soils are acid, but the ver; 

marked acidity of profile 1 may be due to its situation in the fort 

It is notev/orxhy that m this profile the acidity decreases v̂ ith , 

depth. All basets arc very lev/, and so is tho phosphate content. 

The profile developed on gneiss v;as not under forest and is conseqi 

rather richer in bases. 

2. War Complex of Catenas. 

The War mapping unit is a complex of catenas, occupying 

the southern part of the Y/est ITile Plateau, excluding the Zeu area 

in the south vrast, at an altitude of about 4>000 feet. 

The underlying rocks are mostly mctamorphic gneisses, 

schists and quartzites, which have been very deeply v/eathcred. 

Weathered rock is tho parent material of cho soils, v/hich are asua 

resorted at tho surfacoj and stoneline types are frequent, !fajor 

rivers, such as the Ora, occupy fairly deep valleys so -chat there 

a high surf2.ce relief. Soils change fairly rapidly \.-ith tho natu 

http://surf2.ce
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of the linderlying weathered rockj but--various kinds of red loatp . • -

constitute the dominant.types.. ••. -

A soil on a quartz-gneiss outcrop showed a few inches of 

grey" bi-owri (lOYRs5/3). loamy., sand over rock rubble and stones. More 

commonly, even when rubble is within a foot of the surface the soil 

is reddish brovm (5YR."4/3) sandy loan. Deep cuttings on lower slopes 

frequently show vrell developed subsoils, and it is often difficult to 

determine how much of this is rotted rock in situ. Such a profile 

near War showed ; • . . . ' ' • • 

0 - 6" Reddish brov«i (5YR:4/4) fine sandy clay loam 

6 - 72" Reddish brovAi (2.5YR:4/4) clay loam, 

'A more typical profile is described below. 

gro:̂ ile 3. ..-.•:•..... 

Paidha rest house. Altitude 4>800 ft,, flat site.' 

0 - 6" Dark reddish brown (5YHs3/2), sandy ..clay loam 

6 - 12" Reddish brown (5YR!4/4)5 fine sandy clay loam 

12 - 18" Yellowish red (5YR;4/6), clay , ... 

18 - 24" Yellowish red (5YR:4/6), clay / .. ,.; • •- ' 

24-36" Red (2.5YES4/6), clay ' • '• • '••• 
- % 

Laterite is not common, but there are c.'rasional patches. 

Quartzite ridges and hills are present and usually carry poor soils. 

On the steeper hills there is a marked catenary distribution -of soils 

in which tongues of fairly deep and sorted drift are separated by 

strips of skeletal soil on bare, fresh rock. Trees seem to grov.' 

equally well on both types (most of the large hills are forest 

reserves.) •'" 

The War area has a fairly high Ts.inta.ll^((i]^), good 

vegetative cover and a comparatively intensive agriculture, Huraose 

topsoils, hov/ever, are generally shallow-, v/hich may bo due to some 

extent to sheet erosion, for many'̂ -elopes are steep, and there are 

one or two places where gully erosioh'is active, notably in the area- • 

west of Kango. The valleys are incised, and there are nsjaKirw strips 

of deep, humose alluvial soils, as in the Zeu area to the south. 

Tov/ards the scarp in the east thin dark soils appear. At Use forest 

reserve for instance a profile shows . =••• 

0 - 12" dark grey (lOYR:4/l) loam sand • • •• 

Stoneline _ . ....._-. 

Gritty orange coloured rotted rock. " ' .' 

To the north the Vifar soils are replaced by the Arua'mapping unit. 

To the west is the watershed region, and soils there tsrid to be 

shallower than usual. . •..-..• .•'.' " '• •'•• 

Analytical data for Vfer soils a.re very like those obtained' 

from Zeu soils, Mechanical analysis shows the dominant toxturo is 





fine sandy clay loam, with sometimes a lighter textured topsoil 

or heavier textured subsoil. Organic matter is less high, and base 

content is low.. Phosphate is often low, though in the example given 

in the appendix it is quite high. Soils arc acid, usually with a 

pH between 5 siKi 6.. • 
r 

3. Arua Series. . ' . -

The Arua mapping unit approximates to a single soil series 

and occupies the central part of the '.I'est Nile plateau at an altitude 

of about 4,000 feet, in an area of good rainfall. It is underlain 

by metamorphics of the Sascment Cotoplex, but the profiles do not 

appear to be directly derived from the underlying rock. Much of the 

rock is deeply pre-weathcrcd, but there arc several outcrops of fresh 

rock, as at Arua hill itself. 

A complete profile is shovm 'below. 

' '• 'Profllo 4. (81394-7) '• ''" i 

Mbaraka '' "' ' ' . 

0 - 6" Greyish brov/n (lOYE«5/2) sandy clay loam 

6 - 30" Bro\7n (lOYR:5/3)5 sandy clay loam 

30-48" Pale brov«i (lOYEs6/6), loam 

48 - 60" Strong brô vn (7^5YRs5/8), sandy cla;' loam 

The most notable feature of the Arua soils is the deep 

sandy layer at the surface which merges into heavier textures below. 

In many places (Arua golf course, for example) the soil on all parts 

of the slopes appears to be grey sand, though pits shov; that it grades 

down into reddish brown subsoils of heavier texture and eventually 

into rotted rock. The origin of the sands is not yet known. Many 

valleys are narrow and there is little alluvium. Upper roaches of 

valleys often display soil profiles similar to those of the slopes. 

, The profiles show some variations, mainly in the depth and 

thickness of the horizons. The grey sandy topsoils are thickest in 

the vicinity of Arua itselfj and become thinner in all directions 

away from Arua. Stonelines nay be present. The laterite layer is 

often thick, but is usually at some depth; on the Congo border, 

hov/everj it is very thick indeed and occurs either close to or at 

the actual surface'. liaterite is frequently absent altogether, as 

is shovm in profile 5« 

. • -Profile 5. (18416-8) 

4 mis S. Arua ' • ' . . 

0 - 10" Dark brown (l0TR:4/l) sand, single grain - small 
crurab structured 

10 - 24" Dark brown (l0YH:4/l) gravel, single grain - small 
V . crumb structured 

24 - 72" Rotted I'ock. - , .• , - . 
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Most of the soils are very freely drained and thex-e is 

rarely a deep ac'cuciulation of humose topsoil. Considering the sandy 

nature of the soils they ai'e quite rich in hases and have no marked 

deficiencies. It is notable that this soil supports the densest 

population in West Nile, but this may be due to factors other than 

soil type. It also supports a flourishing flue-cured tobacco 

industry. To the east, towards the escarpment, soils become very 

thin and laterite has only a patchy distribution, though it is fairly 

continuous in most of the rest of the area. To the north the deep 

sandy upper part of the soil profile gradually disappears, and the 

Arua series gives way to shallow, sedentary profiles of the Koboko 

unit. The Junction with the T/ar unit to the south is comparatively 

abrupt. 

Mechanical analysis of soils of Arua series shows that they 

possess loamy sand texture in topsoils, and sandy clay loam textures 

below. Organic matter is usually high, but the available base and 

phosphate content is satisfactory for a sandy soil. 

4. Koboko Catena. _ . 

Soils of the Koboko mapping unit are a catena occupying the 

northernmost part of the West ITile plateau, at an altitude of a little 

over 4,000 feet. 

'The parent rocks are again motamorphics of the Basement 

Complex; consisting largely of schist and gneisses, with some 

quartzites and small areas of granite. The rocks are often deeply 

pre-weathered. On valleysides the basal surface of v/eathering is 

reached and both fresh and rotted rock outcrop to form the parent 

materials of the soils. Shallo-.?, sedentary soils are usual, due to 

re-sorting of the vreathered rock at the surface. 

A typical Koboko profile is shown below. 

Profile 6. (18398-9) 

Near Oraba 

0 - 6" Greyish brown (IOYRES/S"), sand to sandy loam 

6 - 12" Srown (7.5YR:5/3) sandy clay loan 

12 - 24" Murram 

24" + Rotted rock (schist) 

Slopes are often steep and there is definite evidence of 

oolluviation afforded by tho presence of derived murram in the 

stonelines on lov/er slopes. Some stonslinos contain fragnents of 

unweathercd rock other than quartzite, and there may also be some 

original laterite. There is much skeletal soil on both fresh and 

pre-weathered rock which has not even reached the stoneline stage 

of development. Quartzite gives rise to ridges and granite forms 

small hills, and those are often virtually soil-less. Latoritc 
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has a very patchy distribution, depending on very local conditions 

of drainage. 

The better patches of soil are used for agriculture, and 

food crops do reasonably v<ell. The Koboko soils are regarded 

favourably by peasant farmers, but their potential is considerably 

less than those of Zeu, War or Ama. 

To the east the soils thin out towards the escarpment, \7hich 

is not such a marked topographic feature here as in the south of Vj'est 

Mle, and skeletal soils on rotted rock are frequent. On plateau 

remnants in the southern part of the Koboko unit, soils may be t\ro to 

three feet deep, where they jnerge into the Arua series. To the west 

is the watershed betvroen the Nile and Congo drainage systems and soils 

again tend to be thin. There is more laterite here than elsewhere 

with local patches of very massive sheet laterite. 

The Koboko soils differ from the Arua soils in being shallower 

and more leached. They are acid with a pH of betv/een 5 and 6, and 

contents of available bases and phosphate are lov/, 

5. Yumbe Catena. 

The Yumbe mapping imit v/hich approx:imate'=3 to a catena, occurs 

on the Madi plateau at about 3,200 feet, especial2„- in the northern 

part of the district, where relief is fairly low. The area is under­

lain by rocks of the Basement Complex, but they do not have much 

effect on soil type. 

The soils were probably once like those of the Arua series, 

and may have been their equivalent at a lower level. Now, however, 

due to surface erosion they are considerably truncated. A typical 

profile is shovm below. 

Profile 7. 

Otrem. 

0 - 6" Dark brown (7.5YRs3/2), fine sandy loam 

6 - 18" Brown (7.5YP.s4/2), fine sandy clay loam 

18" + Laterite 

The main disting-uishing features of the profile are the 

ubiquity of laterite and a topsoil of shallow sand or sandy loam, 

usually of a grey brovm colour. The topsoil can be thicker but is 

seldom more than about 12". The laterite is usually massive and 

vesicular, but only about 12" in thickness. Much thicker laterite is 

sometimes present, however, and there may be pisolitic murram instead 

of massive latente. Below the laterite is rock which may or mâ'- not 

be rotted. This is frequently exposed on valley sides. Sue to 

rapid drainage the soils are v/ell leached and they are frequently very 

poor in nutrients. Deeper phases of the Yumbe soils are found just 

belov/ the escarpment, whore the candy topsoil may be up to throe or 

file:///7hich
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four feet thick. A profile from this area is shovm below. 

•"' " •• Profile 8. . (7516-9) :. • . "• ' . .• 

flmiirfri H^id s l o p e , • . •• •' • 

Black (lOYR:4/l) clay loam, weak crumb structure 

Very dark grey C7.5YR:3/o) clay loajn, slightly mottled 
strong brov,"!!, cloddy dry, massive wet. 

Brovm (7.5YEs4/4) gritty clay with mica and murram 

These soils are probably enriched by solutions draining 

from higher ground which enhances their fertility. For this reason 

they are highly regarded for tobacco cultivation. 

'''• The depth of the soil is very variable and even within one 

small pit it may change from 6" to 36". around the sides. In the 

Wolo area the soils are very shallow on massive laterite, with 

usually only a few inches of very dark grey brovm'(lOYRs3/2) gritty 

loamy sand topsoil. Many valleys in the area have wide expanses of 

thin sandy'alluvium over rock, or sometimes.laterite, and the soils 

are very like those of the Yumbe unit elsewhere. Deep, humose 

alluvial sand is sometimes present, as in .the valley north of Yiimoe 

it.self, and these are usually the most fertile soils in the area. 

• • •- •• "• The Yumbe unit eventually gives rise' to the Okollo after 

more extensive erosion. Yfliero the underlying- rock is highly 

weathered, erosion of the topsoil and laterite: will give rise to deep 

Parombo red loam. This being so, the southern part of the Madi plain 

has apparently suffered more erosion than the northern, v/here the 

Yumbe soils still exist. Towards the scarps of the rift valley the 

Yumbe soils become thin and finally disappear, giving way to Angal soil 

Apart from sandy bottom lands the heavier types of upland 

Y\imbe soils seem to be the most fertile. The Omugo profile shown in 

the appendix is a sandy clay loam, fairly rich in organic matter and 

base content. In the other profiles organic matter is not high and 

the base content is lower. Phosphate is deficient in most Yumbe 

soils. The soils are acid, with a pH usually below 6. 

. Parombo Series v.- • "*•' 

The Parombo mapping unit, v/hich approximates to a soil 

series, occupies'irregular patches on the üadi Plain at an altitude 

of about 3,200 feet. 

The soils are developed on deeply v/eathered metamorphic and 

granitic rocks of the Basement Complex most, of the rocks are' schists, 

which are easily weatherable. The areas of Parombo soils have 

abrupt junctions with the Okollo imit v/here there are skeletal 

0 - 6" 

6 - 24" 

24 - 80" 
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soils formed on fresh rock. 

The profiles thomselvos are mostly of the rod loam typo, and 

very similar in nany ways to the soils of the War unit on the West 

Kile Plateau. A typical profile is cited below. - . 

Profilo 9. (18421-3) 

Uleppi. 

0 - 6" Dark reddish brovna (5YR:3/3), gritty fine sandy clay, 
crumb structure 

6 - 12" Yellow red (5YR;5/6), gritty fine sandy clay, subangular 
blocky structure 

12 - 72" Yellow rod (5YB35/6), fine sandy rotiod rock v,-ith 
quartaite basis 

Despite the similarity of soils between Parombo and War 

units, the climate above and below the escarpment is very different, 

which profoundly affects the utilisation of the land in the two 

localities. For example coffee, one of the main crops on the plateau, 

is not grown in the Parombo area. . • >'~ 

Latorite is not frequent on the Parombo soils, but docs 

occur, as at Parombo itself, v/hero rotted rock is latcritised ILÏ situ, 

and there are also largo fragments of derived laterite often measuring 

up to one foot in diameter. At Bcndo there are d« eper red colours 

which suggest the presence of amphibolitic rocks, Dut the area also 

contains many stony soils derived from gneiss. Horo the unit is a 

soil complex which appears to be a lowland equivalent of the Zsu 

unit above the scarp. Rock outcrops, especially of quartzito, are 

common. Valleys are mostly fairly wid? and shallow, and the soils on 

valley sides are much the same as those on thi upper slopes and ridgc , 

crests. Relief is generally moderate. 

At the foot of the escarpacnt, there is frequently a wedge 

of detritus which gives rise to fertile red loams. This kind of 

soil has not been mapped separately because of the small size of the 

units, and the general similarity, for practical purposes, to the 

Parombo soils. A particularl;r good example of this soil is seen at 

the scarp-foot behind Kebbi, on the site of the cotton variety trial 

centre. 

' The soils of this unit display many differences in their 

chemical and physical constitution. The wide range is due to 

variations of site, drainage and parent material. 

Soils at sites near the foot of the scarp are usually the 

most fertile. Thoy contain drift or hillwash from the scarp, 

incorporated in the parent material, which includes an ab^ondance of 

weatherable minerals. Thoy also receive the run-off from the scarp, 

which besides improving their moisture content results in a certain 

amount of base unriohn.:;nt by dov/nslopo illuviation. In thvsc sites 

vegetation grows well, and the organic matter content is therefore 
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usually high. Two other varients are sliovm' iri the appendix. The 

north Ofaka toosoil is particularly rich in ühosphato, 'is neutral and 
soil 

has a good base content; The'Uleppi/is deficient in'phosphate but 

the base content and the pH, especially in the topsoil, are quite 

satisfactory. Both topsoils shovi a high organic natter figure. 

Away from the escarpnent there is no addi'tional supply of 

bases or v/ater, and the soils are highly leached red loams, similar 

in many ways to Buruli soils.but not. usually lateritised. Those 

poorer soils show some variation among themselves depending on the 

nature of the underlying rock. The botter ones are derived from 

amphibolite or mica schists^ and the rest.from more quartzcse gneisses 

and similar rocks. 

Soils of the African Surface 

7. Buruli Catena. 

The Buruli mapping unit consists mainly of the la.teritic red 

loams associated with remnants of the African erosion surface. It is 

"the sane unit, virtually a catena^ that occurs widely in many other 

parts of Uganda, but there are minor differences when compared v.lth 

other Provinces. Prom south to north there is a gradual dotcrioration 

of the red loams, and generally the Buruli soils of T̂ crthern Province 

are poorer than those of Eastern Province or. Buganda,•but there is no 

clear'boundary. " The red loams of northern Achcli have been mapped 

under a separate name, the Pajule unit, because here the differences 

are fairly well marked. 

Typical profiles of Buruli soil are shov.n below. 

Profile 10. • (17220-4) • •'• ' • 

Minakulu. 

0 - 7" 

:7 - 18" 

18 - 30" 

30 - 44" 

44 - 68" 

68" + 

Aduku. 

0 - 6" 

6 - 14" 

14 - 22" 

22 - 33" 

33 - 40" 

40" + 

Dark brown (7.5YRs3/2), sandy loam 

Reddish brovm (5yR:4/4)j fine sandy clay loam 

Yellovv-ish red (5YR;4/6), f.'.no sandy clay loam 

Red (2.5YR;4/6),' clüô  loam ..i 

Red (2.5YR:4/6), clay loam ' ' 

Murram ,. . 

Frofilo 11. (15937-41) • '•' 

Dark brov.Ti (7.5YRO/2), f in-j "sandy clay loam 

Dark reddish brown (5YR;3/4)s fine sandy clay loam 

Reddish brown (5"R!4/3)5 clay loam-

Yellowish red (5YRs4/6), clay loam • ' ' ""' 

Yollowish red (5YRr4/6), clay'loam '''•'• 

Murram • '• '**' ••'•'•'•'.•.. 
«^twr" 
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Profile 12. (13461-6) , . 

Laiiora Farm, Gulu. ., • . • • ;• - •••;••• 

Ö - ' 3" Dark brown (7.5YRs3/2), fine sandy clay loam, weak 
•.; :-„ ..-. .,-'.'•;. •' suljangular blocky structure •• 

• •••".3-- 9" " Seddish brovvrt (5YRs4/3), fine sandy clay loam, 
. . crumb structure 

9 - 22" Reddish brovm (5YRJ4/4), fine sandy clay loan, 
crumb structure •. 

22 - 30" Reddish browTi (5YE34/3), fine sandy clay loam, 
weak crumb structure 

30 - 38" Reddish brown (5YR]4/3); fine sandy clay loam, 
weak crumb structure 

.38 - 60"+- Red (2.5YR:4/8), fine- sandy clay loam, weak crjmb 
structure'. . . . 

Variations in the j)rofile can arise as follows:-

The humose topsoil may or may not be present, but there is usually a 

,small thickness. : Complete absence of a humose topsoil indicates a 

truncated profile, and this is not uncommon. In the Maruzi area of 

Lango, for instance, there are many areas of very shallow, bright red 

soils over, laterite vv'here the vegetation cover is thicket, and there 

..is a lot of bare soil ezposed to sheet erosion. 

• The beot soils of the Buruli uni't occur along the Scroti -

Lira - Gulu ridgts. Laterite is almost alv/ays present, below which is 

rotted rock. Stone lines may or may not be present. These soils are 

probably the most- productive in Acholi, biit in Lango they- are often 

rather poor. - -• 

The analytical data in the appendix are of typical Buruli 

soils. Most textures on analysis, shov; a good deal of sand, and 

most sajnples fall into the fine sandy clay loam. type. In the field 

the soils give the impression of being heavier and often feel like 

loams or clay loams. The increase in sand on analysis may be duo to 

aggregation of smaller particles by iron oxides. It is usual for the 

clay content to increase down the profile, but the amount of silt shows 

no regular variations. " . ' , -. 

The content of organic carbon depends on several factors, 

chief of which are the climate, vegetation cover and history of land 

use. In wetter areas, such as the Gulu area, which usually have 

the best vegetative cover, the carbon tends to be fairly high, and is 

low in drier areas with sparse vegoT;ation, such as the ivlinakulu area. 

Heavy cultivation or grazing tends to reduce the organic matter 

content. Such soils are merging into the. Pajule .series, v/hich might 

be regarded as degraded Buruli. Phosphate content is generally lew, 

and a topsoil figure of 20 or more is conoidered high for these soils. 

The soils are alv/ays acid; figures over pH6 are found in the bettor 

soils and are associo,ted with wetter areas and high organic natter 

content. In drier areas and those with little organic matter the 
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pH is lowest but Buruli soils rarely fall below 5«0 in any 

horizon. Acidity usually incraeGs with depth. Bases are generally 

low, and there may well be deficisnoiss of major elements, The same 

•trends are shov/n as before, and the soils which are poorest in 

..phosphorus and organic irattcr v/ill also tend to have low base status, 

Hmeralogical analysis of Buruli soils indicates a high 

degree of weathering and most of the soils appear to be formed on 

pre-weathered parent material. Dominating the heavy minerals are 

ilmenite and secondary limonite, with a total of about lOfc of zircon, 

tourmaline and rutile. Other minerals such as kyanite, staurolitc, 

and hornblende are present as occasional grains. The light minoials 

are nearly all quartz. Thus there are fcv/ primary minerals present 

which might release nutrient bases to the soil on vreathering. 

8. Pa.jule Series. 

Soils of tho Fajule mapping unit are similar to the Buruli 

soils in many ways, but occur in dryer areas. In parent material 

and original mode of formation the t;.o are the same, and the Pajule 

may bo regarded as a truncated Buruli soil. They have much shalloi/cr 

topsoils, and the reddish brown (5YR) hues always appear within 6" cf 

the surface. Eroded profiles which have been stripped of topsDil 

are common. In this state the surface tends to become baked hard m 

dry v/eather which increases their erodibility. Sheet erosion is also 

enöouraged by the sparseness vegetative cover, which is due in part 

to poor surface conditions and severity of droughts and high rainfall 

intensity. At th^ir best the Pajule recomble the Buruli soils of xhc 

Gulu area; at their worst they present a laterite pavement with a 

thin veneer of baked rod clay loam. Tho latter supports mainly st-̂ nds 

of bamboo (Oxyten-̂  thora aby::sinica) . 

Typical profiles are shown below. 

Profile 13. (10433-8) 

North West of Patiko. Top catena. 

0 - 6" Dark grey brovm (lOYR;4/2), sandy loam 

6 - 18" Dark rcddi?h bro\m (5YEs3/2)5 sandy clay 

18 - 30" Dark rod (2.5YEs3/6), clay 

30 - 42'̂  " " " " 

42 - 54'- " " " " 

54 - 70" " " " " 
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Profile 14. (10427-32) 

ITorth V/est of Patiko. , Mid catena. 

O ~_ ó" Dark grey (lOYE?4/l), fine sandy loam 

6 - 18" Dark reddish "brov.n (5YE:3/2) , sandy clay 

l8 - 30" Yellowish red (5YEi4/6)j with grey mottles, sandy clay 

30 - 42" " " " " " 

42 — "̂4" " " " " " 

54 - 66" " " " " " 

Pajulc red loams often occur around large mselbergs, 

which act as water collecting areas and the soils around their bases 

may he enriched by illuviation. An unusually rod version occurs in 

the Adilang area. Topsoils are 5YR dark reddish brovms, of almost 

any texture, and subsoils are 5 'to 2.5 Y'H reddish brown clay loams 

and laterito occurs at various depths. These,soils are very similar 

to soils in the vTiav.'er area of Karamoja, 

The exa.iples for v/hich analytical data arc given in the --

appendix are of the best in the Pajule unit, and it can be seen that 

they are very like Buruli soils in chemical characteristics. At 

Patiko they are very rich in phosphate, but this is not a usual 

feature. Many jther profiles are both phosphate and base deficient. 

9. Kiton Catena. 

The Kiten mapping unit is a catenary association of north­

east Acholi consisting of red loam soils and alluvial black 

calcareous soil. They occupy the headwater areas of the River 

Moruto and its tributaries. 

The area is extremely and (30-35" x-ain p.a.) and the soils 

differ from similar soils elsev/here in characters which are probably 

associated v;ith the aridity of their location. The soils are 

derived from rotted rock, but there is little profile development, 

other than a small amount of resorting of the upper layers. A typical 

profile is shovm belovy. 

Profile 15. (19446-9) ! - . 

Madi Opei. 

0 - 6" Dark grey brown (lOYRs4/2) loamy sand 

6 - 15" Brovm (lOYHs4/3) sandy loam 

15 - 28" Brown (lOYH;4/3) sandy clsy loapi 

28 - 38" Srorm (7.5YR:4/3) sandy clay + murram 

38" + Latente 

It will be seen that the soil colours are brov/n and not so 

red as those of wetter areas. Calcareous concretions sometincs 

occur in what arc obviously profiles of v;aatherod rook _in ,situ. 

Close to hills, on upper pediments, the soils are darker and heavier, 

and poera to hc-ra i]luvi'_tcd clay, to,t,oth3r «vith &ome bar.e Gnrici'"-cnt, 
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Laterite occasionally occurs, and small patches of murrain gravel, 

especially to the east of Kiten itself. , 

' A typical profile is shov«i below. 

Profile 16. (18439-43) 

North of lïadi Opei 

0 - 5" Brown (lOYR?5/3) loamy sand 

5 - 18" Grey brown (lOYE!4/2) grn;ty clay loam 

18 - 25" " " ' . " 

25 - 36" " " . " 

3 6 " + II • ti 11 

At first sight this is rather like an alluvial profile, 

but gravel and quartz grit through the profile shov/ thac it is much 

modified rotted rock in situ. 

The alluvial soils, when seen in the dry season, are grey 

cracking calcareous clays similar to those of other areas, and the 

complete drying that they undergo m the long dry season has no 

obvious effect on the soil profiles, other than self mulching. 

The chemical data m the appendix show several unusual 

features. In the first the sodium, phosphate and to some extent 

the other bases increase down the profile. This soil v/as taken 

from a site wherp •'lluviation was possible from higher ground nearby. 

In the topsoil, bases and phosphate are deficient. This peculiar 

trend occurs in Karamoja (Chenery 1955, Wilson I960) and indicates 

the beginnings of semi-desert conditions of soil formation. The 

organic carbon figures are higiier than would be expected from the 

general appearance of the soils. The second profile shows a normal 

profile distribution of bases and phosphate. 

Soils of the Degraded African Surface 

10. Anaka Complex 

The Anaka soil unit is one of the most complex and ill 

defined of the Province. It comprises a number of different soil 

associations v;hich display such complicated mter-relaticnships that 

they could not be mapped separately. The simplest way of regarding 

these soils is that they mark a transitional zone between the Buruli 

red loams and the largely skeletal soils of the Palabek unit. They 

generally shov/ a topsoil of sandy loam, dark grey brovm in colour 

(7.5YR, or more rarely lOYS.) This frequently, but not invariably, 

overlies laterite, one to three feet below. On slopes especially, 

the sandy loam topsoil may extend down v/ithout laterite, to a dark 

subsoil of brown (5Yfi) colours. Such profiles are comparable with 

the Dokolo profiles m morphology, but they are less fertile. At 

the other extreme the Anaka soils can approach those of the Palabek, 

and there the profiles consist of grey brovci sandy topsoil overlying 
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fresh rock, with sometimes a thin layor of laterite between. 

Tv/o of the Anaka profiles arc given helow as examples of 

tho range that can occur, often wixhin a very restricted area. 

Profile 17. (17207-11). 

Karlo. Mid slope, nr. Lâ Tiogi. • ' -• 

0 - 3" Dark grey (lOY3s4/l), fine sandy clay loam, -weak 
crumb structure 

3 - 9" 

9 - 18" 

18 - 33" 

33 - 48" 

Dark groyish brown (lOYP!4/2), fine sandy clay loam, 
weak crumb structure 

Dark brown (lOYR:4/3), fine sandĵ  clay loam, weak 
crumb structure 

Yellowish brov.r. (lOYRs5/4), fine sandy clay, sub-
angular blocky structure 

Paler yellowish brcvrn {lOYR'^/6), rao-ctled strong 
brov«i, (7.5YEJ5/Ó) fine sandy clay. 

Profile 18. (17216-9) 

Paxcho, Gorabololo H.Q. Plateau. 

0 - 3" Dark brovai (7.5YEs4/2), fine sandy clay loam, clods 

3 - 9" Paler dark brovm (lOYE:4/3) fine sandy clay loam, 
small clods 

9 - 19" Brcv/n (7.5YRs5/4), fine sandy clay loam, snail clods 

19 - 33"+ Yellow red (SYSsS/^)? fiiie £.andy clay loam, subangular 
. • blocky structura. 

The combinations of soil types do not occur in any 

particular topographic order consequently there is no typical 

catena. 

Genernlly the Anaka soils arc deeper when they adjoin 

Buruli soils and become more skoletcl and shallow towards tho 

Palabek soil area. Lov/er and mid slopes are usually the best for 

agricultural purposes. Analytical data from tv/o fairly good soils 

are given in the appendix. It is seen that in the topsoils, the 

base and organic mat-ccr contents are quite satisfactory, "but the 

phosphate content is deficient. iïany Anaka soils are poorer than 

these examples. 

Soilr of Ancient Lake Deposits on the African Surface 

11. Amuria St.ries 

As was explained in the section on geomorphology, there 

was formerly a lake extending beyond the present Lake Kyoga, v/hich 

laid dovm sandy loam sediments, and iz is on these that the Amuria 

soil type is formed. These soils are continuous with the present 

valley slope soils, but cover ridges and hill tops as well as lovrer 

slopes. Por practical purposes this unit may be regarded as a soil 

series. Sandy loam textures are the rule, and the commonest colours 

are in the brovm (7,5YR) range, although reddish brown (5YR) colours 

are sometimes prc-ent m the subsoil. They are generally shallov/er 

than the Anuria soils of Sactern Province, especially in the vicinity 

1 





«.^.i^t^ sA 

-19-

of the Lango - Aoholi border, where soils are often less than 12" 

deep oyer laterite. In the better soils, laterite is absent or at a 

great depths. 

Tho Amuria soils have no very abrupt boixndary v."ith the 

Buruli soils, but merge through a transition zone with topsoil 

characteristics like the Amuria and subsoils like the Buruli. They 

are well delineated from the sv/amps but- this is an elaborate and 

ooriYoliltöd foria line, consequently the line drawn on the map has been 

smoothed out in parts. 

(Two typical profiles are given belo-̂ . 

Profile 19. (l7232-5> . 

Oraoro. Plateau. 

0 - 6" Dark brovm (lOYP.:4/2),' sand • ' -

6-18" Srown (lOYHc4/3), sand 

18-48" Brown (7.5YR:5/5), loamy sand - ' 

48 - 72" Brovm (7.5YE55/4), fine sandy loam '•" ' 

Profile 20. ,. (17228-31) •. - ' 

Apigikwe. 

0 - 5" 

5 - 12" 

12 - 20" 

20 - 48" 

48" + 

Plateau. • . - • • • . • • ' 

Very dark-grey bro'.vn (lOYri:83/2), sand ••,•.-•.• 

Brovm (7.5YR:4/2) ,• loamy sand •.••••• 

Brov.Ti (7.5YES4/2), sandy loam 

Brov/n (7.5^3:5/4), sandy loam with murrain pellets 

Laterite 

Analytical data for several soil types of the Amuria unit 

are given in the appendix. The Omoro profile may be regarded as 

typical of the shallow soils of the Lango - Acholi border area. 

They are acid and the base contents are very low in spite of a 

moderate organic matter content. This may be due to a grass cover _ 

for a long time, as the sample is from, an uncultivated site. 

Typical of the soil generalij"-, phosphate is very deficient. 

The Patonga pro'fils is much deeper, and is rather like 

a Dokolo soil. The pH is exceptionally high for Amuria soils and 

the base content botter than average. The phosphate figure is very 

high but organic matter content is moderate. This soil is as good 

as Amuria soils can be, but such soils occur in very small and widely 

scattered areas, . - . . . • 

The Apigikwe profile is from a fairly average Amuria soil, 

though the absence of all bases but caloiiiin (which' is itself very lo¥/) 

represents a vrorse sta-se of affairs than is usual. 

12, Dokolo Scries. 

.This soil series occurs only in Lango and they are regarded 

as the best soils in the district. From their general appearance 

jn 
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thcj' seen to represent an >.uria topsoi], often quite thick, over 

.a Buruli subsoil. . , . - • • . - '' ' ' 

Three typical profiles are shov/n below. 

Profile 21. (19284-9C) 

4 ml, E. Lira. 

0 - 6" Dark groy (lOYRs4/l), loamy sand, crumb structure 

6 — 12'' " " " " " " " 

12 - 24" Dark brown {l .^IVtl/z)., sandy loam, oloddy structure 

24 - 40'' Brov.T- (7,5'ÏH:4/<i), fine sandy clay lüam, weak 
crumb structure 

40 - 64" Yellowish red (5Ta:-^/6),' fine sandy clay lodm> 
structureleas 

64 - 88" Yellowish rod (5YR:5/6), clay loam, structureless 

88 - 120" " " " " " " 

Profile 22. (15968-73) 

Dokolo, Prison Farm. Lor/er slope. 

0 - 4" Very dark brov.Ti (l0rR;2/2), sandy loam 

4 - 14" Dark brovm (7.5Yi'-3/2) , "sandy loam 

14 - 28" " " " fine sandy clay loam 

28 - 3C" Brovfii (7.5^-5/3), fine sandy clay loam 

36 - 52" Yellowisü rod (jYEiS/é), clay loam 

52 — 72"-^ " " ' " " II ' II 

Profile 23. (15962-7) 

Dokolo Gombolola. Plat site. 

0 - 2-J" Dark brov.-n (7.5YSs3/2), f m o sandy clay loam 

o i _ Cfl II II II II II II II 

5 - 10" Dark reddish brovm (5"'-f3:3/3), fine sandy clay loam 

10 — 18" " " " " " " " " 

' 18 — 25" " " " " " " '• " 

25 - 36" Reddish brovm (5YR;4/4), clay loam 

36" + Liurram 

Characteristic of thes3 soils arc their deep humose top-

soils which extend dovm to two feet in somo casas. The organic 

matter content though not high is higher than average for ITorthern 

Province soils and appears to be present m cufficiem; amount to 

produce a moderately stable crumb strucxuro and ir.proved watci 

holding capacity. Colours are dark brovvn (7«5"^?-4/3) and tho 

commonest texture is fine sandy clay loan. The subsoils aro in the 

5YR hue and the textures heavier, vtually clay loam. Latente may 

or may not be present. 

The soils occur largely in Dokolo county, honco the namc,-

but also extend as far as Lira where süme of the best examples are 

found. They merge into Buruli unit by tho thinning out or 

1 
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disappearance of the thick topsoil, and they 'merge, into Amuria v/hen 

the red subsoil disappears and the v/hole profile becomes shallov/er. 

The Dokolo series can be found on any part of the plateau or slope 

•••' arid there seeras to be little influence of the topography on the soil 

' pattern v/ithin the mapped areas, 

- • Analytical data from several profiles are given in the 

appendix, and in general bear out the field impression that these soils 

-are.amongst the most fertile of the Province. There is, however, a 

•'•'• • clear deficiency of phosphate, and the potassium content too, is very 

• deficient. It is rather surprising that of the tv/o samples from 

Dokolo itself the plateau site is more fertile than the lov/sr slope, 

for this is the reverse of the usual arrangement in most soils of 

Northern Province. It is not known whether this is a regular feature 

of Dokolo soils or not. . ^^^^^. ^ , . . 

• Soils of the Acholi Surface 

13. Okollo Complex 

The Okollo soil complex occupies considerable areas on the 

• Madi plateau, at about 3,200 feet, in 'ilest Nile.. . Much of the Madi 

'Plain is part of the Acholi erosion surface cut across fresh, solid 

rock, and this is the parent material of t-'i® soils on it. These soils 

are in marked contrast to those formed on pre-weathered rock, and are 

generally very shallow. 

Some of the shallowest of all are seen close to the top of 

the Eift 'Valley escarpment above Panyimur. Here amphibolites, 

gneisses and quartzites outcrop as extensive rock pavements which 

are partially covered by gravel. Even here there is a sparse 

vegetation cover, mostly of thorn bushes and some grass. There are 

several patches of massive laterite near the escarpraont, especially 

east of Angal, 

Elsev;hcre there is some slight accumulation of vreathered. 

rock formed in the present cycle of weathering, but these yield only 

shallow, skeletal soils. In some places, as at Okollo, the farmers 

remove the large stones from the plots they are cultivating and thus 

improve the depth.of the soil. A typical soil profile shov/s only 

6 inches of grey brown (lOYa;5/2) sand, v/ith many small stonos. There 

are, fortunately, small patches of v/eathered rock (originally 

, micaceous) scattered throughout the Okollo soil unit, and those 

produce soils of the series. They ara quite suitable for cultivation 

and settlements make use of such patches wherever possible but they 

cannot be mapped on the present scale. Narrow strips of', alluvial 

soil are also used for cultivation wherever possible. 

The boundaries of the Okollo complex vary as follows. 

To the west is the ïfëst Nile escarpment, which carries skeletal soils, 

but at the base there is frequently a wedge of detritus v/hich forms 
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soils of moderately good depth. The Paroffibo soils have an 

irregular distribution within the Angal complex, but become ir.ore 

Widespread to the -iirest. The junction bet'./een the t ro is often 

romarkably sharp, follov/mg a rock junction, but the boundary as napped 

is necessarily som3.vnat gonüralised because many of the patches of 

Parombo soil are too small to be indicated as individual areas. The 

junction cf thcOkollo \;ith the Yurbe unit is less ̂ /ell defined but 

the presence of fairly large spreads of laterite in the latter has 

been used to fix the boundary. Typical soils of the Okollo are laterix 

free but small scattered patches of latente do occur in the mapped 

areas which are too small to separate out on the present scale. To 

the cast the Okollo area is bounded by the many scarps of widely 

different sizes which separate it from Hogen sand. 

The analytical results obtained from a number of soils of 

Okollo type are given ̂ m the appendix. It must be remembered that it 

is not always possible, -^dthm the Okollo mapping unit, to find even a 

six inch depth of soil. There is low phosphate content, and a very 

small amount of organic matter. The figures for base content are IOT', 

indicating a general deficiency, though it must be admitted that they 

are no v̂ orse than many soils wrhich arc deeper and possess better 

physical conditions. Presumably there arc v/eatherable minerals 

available which, on decomposition, are able to provide some bases, 

14. Palabek Complex. 

In nortli and v/est Acholi a new erosion surface has been 

formed at 3,000 feet, knovm as the Acholi surface, largely cut across 

fresh rock - not across the pre-woathered and rotted rock of the 

African surface. On the Acholi surface fresh rock is the soil 

parent material and it appears that very little soil formation has 

occurred in the present cycle. Not all pre-v<eathered rock has been 

removed, hov/ever, and there are patches of red coils scattered 

throughout the Palabek soil unit v/hich is thus a soil complex. Tno 

situation is coT.parable to that in V/ost Kile './here patches of Paronbo 

soil are scattered within the Okoilonappmg unit. The differences 

correspond to changes m the underlying rock type. There are also 

outcrops of latente, alv/ays on ridge tops or plateaux, v.'hich arc 

remnants of the latcntiscd African surface- on those are small 

patches of /naka or Buruli soil, but they are of such limited cKtcrt 

that they cannot be mapped separately. On low sites alluvial 

deposits are spread over the rocks, and these probably represent the 

better soils in the area. 
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Examples of Palabek profiles are given bolow. 

Profile 2t. ' _ • 

Hear Ogibi. (Palabok Atiak track) 

0 - 6" Dark brovm (7.5yR;3/2), Iqara 

6 - 12" SroY/ri (7.5YR:4/2), sandy clay loam 

12 - 18" Brov/n (7.5YR?4/3), clay loam' 

This merges into a layer with the same material and 
rock fragments. 

'Profile 2^. 

Lolim, 

0 - C" Very dark grey brown (10Y?.J3/2), loamy sand^ 

6 - 12" Dark brovm (lOYx^O/3), sandy loam 

12 - 18" Dark yellowish brovm (10YFLS3/4)5 sandy loam 

18 - 24" Brovm (7.5YRJ4/4), sandy clay loam 

Profile 26. (I8556-8) 

Eidge north of River Anaka 

• ' 0 - 4" Greyish brov/n (lOYP.s5/2)3 fine sandy clay loari crumb 

4 - 9" BroTvn (lOYH:5/3), fine sanay clay loam, 7/eak crumb 

' . 9 - 24" Yellowish brovm (IOYHJ5/4), sandy clay cloddy 

These are some of the better soils types, but it must bo 

.I remembered that there are also large areas of very.shallov/ and poor 

soils, and even bare rock. The chemical data ir. the appendix are 

from such soils. They snov; the usual lov̂  contents of organic natter, 

available bases and püosphate but these tend to increase v/ith depth 

as a result of severe dry seasons, like tho Kiten soils. 

Soils of Old Rift Valley Sodiaents 

15. Rogem Typo. 

The most oi.tensive of the soil types formed on rift valley 

deposits is Hogea sand in West Nile. 

This is a deep, sandy, rod soil which often shows little 

variation over many square miles; ^t is one of the fov; mappable soil 

types (soil type used in its defined sense) in the Protectorate. 

Topographically it occurs on a plateau varying in height; from a few 

feet to about two nundred feet above the River Nile, '..'hich is 

dissected by several very broad valleys \(hich cross the plateau to 

enter Lai:e Albert or the Nile. The parent material is a Pleistocene 

lacustrine deposit known as the Kaico beds (although probably younger 

than those of the typo locality, Kaiso, in Btoiyoro). There are 

occasional bands of diatomite, ana clay but the soils are almost 

always sandy. 
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A typical profile is shown below, 

Profilo ?7o 

Pakvvach, Terrace, ' 

0 - 3" Grey Drcwn (7.5YHs4/2), coarse sand 

3 - 15" Bediish brov.n (5Y3;5/6), " " 

15 - i6" " " (5YE:4/4)r " " 

36 - 48" " " " Loamy coarse sand 

These soils are considered rather poor, and are used 

mostly for cassava growing, although one cotton crop can be taken 

when the land is freshly opened. On the lower slopes, just above 

the sv/areps, narro>v strips of what is a transition between Ora clay 

and Eogem sand> arc found. It is dark, sandj' cloy or similar texture, 

and yet does not suffer flooding in the wet season. Here various foca 

crops other than cassava are grov.-n. 

Some unusual soils at Pakv/ach may be described hero as they 

do not cover sufficient area to v/arrant a ceparatc mapping unit but 

are located adjacent to the Rogem sand. A spit of shingle and shells 

has been built out from the shore at Pakv/ach, and v.'-ixhin this are 

lake-laid sands which are very saline. In fact, in former days this 

soil Viras used as a source of salt. The spit at Pakv/ach is the only 

one along the Nile, though there are others in Sunj'oro along the baris 

of the Lake Albert, 

These deep sands have a lov/ inherent fertility, falling off 

rapidly from the topsoil downwards. Two typical topsoils are given i.i 

the appendix and it is seen that even topsoils have low organic matter 

and very low base contents. The phosphate content is quite good in 

these samples, but is usually deficient. The pH is over six, not 

indicating the presence of bajos but approaching the storility of pure 

sand. This is due to the very lo\f clay and organic matter contents. 

Lower slopes near scarp margins, as was explained above, are better tk:.r 

the upper slopes, and an example from Inde is given. This has ample 

phosphate, Jind the base content is not too bad, though calcium is 

deficient, 

16. Paraa Spric 3. - ' 

These soils are formed en Kaiso sediments in Acholi, like 

the Eogem sand of West Nile, but there arc several differences in 

• character. Generally the'soils are of a browner colour than the 

Eogem which are very red. Whercag the .''iogera soils are almost all 

coarso sands, the Faraa, although usually sandy, do sliow a greater 

variety of textures. Some of the î rofilcs rapidly become sandy clay.-3 

with depth, and in the neighbourhood of Paraa itself there are large 

pebble beds. 
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Two typical profiles are shown belov/. 

Profile 28. • . .. 

•'Te-Okoto ('1. 33) 

0"- '6" Dark greyish iarov/n (lOYR:4/2), sand 

• 6 - 12" Brovm (7.5YH34/4), öandy loara 

12 - 18" Reddish brô Aii (5YE?4/4), sandy clay loam 

18 - 3C" Dark red (2.5YHs3/6), sandy loam • • 

Profile 29» • • ' •..-.. ^ • 

Pak ba 

O - 6" Bro™ (7.5YH14/3), sand • - • . • 

6-12" " (7.5YRJ4/4), sand-; •- .:-

12 - 18" Yellowish r.3d (5YRs5/6), loamy sand 

18-36" " "••'• (5YRs5/6), sandy loam 

Most of the valleys in the area are narrcv; and there is no 

eq.ivalent to Ora clay of V/eot ITilc, and consequently there are no 

swamp edge soils equivalent'to the most fertile-soils of the rift 

valley lowlands. All the rivers have short" courses and the area. -

is'more efficiently drained than the V.'est Nile areas, and the 

problem cf water supply'-.vould make agriculture difficult. 

Fortunately the entire aroa is in the National Game Park, v/hich is 

perhaps the best use to which it could bo put. There are several 

expanses of severe gully erosion, especially around Paraa, v/hich are 

due to overgrazing by the very large numbers of animals, especially 

hippo. 

Analyses of Paraa soils show 'them to be very sandy, acid, 

and v̂ ith a lev content cf bases. Phosphate^ in some samples, is 

remarkably high possibly from the manure of the natural fauna. 

Alluvial Soils 

• Pai!?cr Series 

Although the lower valley of the Aswa river consists 

largely of bare rock, 'the upper valley (the river is called the Moroto 

in Lango) and its branches, have deposits of alluvium along their 

courses. The soils developed on this alluviiua occur in broad spreads 

several miles across, and despite the ground being very flat, the 

soils are not usually swampy. The soils appear to have attained some 
the 

degree of maturity as indicated by/textural profil- which shows an 

increasing heaviness v.lth depth, and not the" random variation that 

occurs in recent alluvial soils, they may.thus be regarded as a 

mappable soil series. • . ,•• .'..•- • - ' 

Most profiles have dark coloured top soils, generally in" 

the 10YR hue, dark grey or dark brown being the commonest colours. 

Some soils in the Fader Palwo area arc exceptionally yollow. Altliough 

the textural profile is graded and topsoils are lighter than cubsoils, 
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the majority of profiles are clays but ccoasionaily sandy profiles 

do occur, as in the Kitgum.area. 

In -many sites murram is present at between one and three feet 

from the surface, indicating a' challov.' fluctuating water table within 

the alluvium. The shallowest soils are little used for cultivation, 

which may bo due to their poverty, or simply to the preference on the 

part of the local people to use them for grazing. 

Two typical Pager profiles are shown below. 

Profile 30. (10709-15) 

Agago P.iver 

0 - 2" Dark grey (1ÖYRJ4/I), clay loam, weakly granular 

2 - 9" Dark brov/n (IOYR34/3), sandy clay, " " 

9 - 15" " " " sandy clay loam, angular blocky 
structure 

15 - 24" Grey brown "(10YR:5/2), sandy clay loam, " " 
structure 

24 - 36" Dark grey brovm (2.5Y:4/2) (with paler slight mottling) 
sandy clay loam, angular blocky 

'• " structure 

36 - 48" " " " ' " (with paler slight'mottling) 
sandy clay loam, angular blocky 

. . • structure 

•. 48-'6Ö" " " .," " (with paler slight mottling) 
.•.••••• ••-•. ; • " • sandy clay loam, angular blocky 

• -, • • • structure 

. • •. Profile 31. (10445-51) 

Pager River 

0 - 6" Very dark grey (lOYSO/l), clay, granular structure 

angular blocky structure 

ti 

II 

II 

II 

Pager soils merge into the v/ide expanses of Sebei clay 

along the Karamoja - Lango border, Slsewhero they merge into the 

dark sandy soils of the j'lmuria and Anaka uni^s. but in the north they 

have fairly abrupt boundaries with adjacent soil units. Genuine 

swamp soils occur close to the rivers, but these are not usually 

extensive, and havo not been mapped separately. 

Analytical data for two typical Pager profiles are given 

In the appendix. They soom reasonably fertile, but -the phosphate 

content is low in the profile from Pager and sodium is high in the 

subsoils of the ̂ Vgago site. • .'..••"' 

6 -

12 -

24 -

36 -

48 -

56 -

12" 

24" 

36" 

48" 

56" 

65" 

II II II l i 

II II II II 

II II II II 

Dark grey (lOYH!4/l) 
II II II 

Very dark grey (lOYR:3/l) 

II 

•1 

II 

II 
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II 
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l8,,.Pakelle Complex. .. •.•,.-,v •''-• •'•"•''. " '-

•The Pakelle" soil complex occupies .a roughly triangular patch 

in the northern part of Easx TJadi, inside" ah area of Palahok soils. 

This mapping unit is really a geomorphic rather than a soil 

unit, and delimits an area where minor earth movemohta have caused, 

back-damming of rivers and the creation' of swamps. Tho swamp soils 

are black clays, but they are better for agricultural purposes than 

much of the surrounding country..' This iö'especially true of the sv.'amp 

edges. . Th.o ..area has a fairly high rainfall despite its usual arid 

appearance, and is quite productive of cotton. Hot springs indicative 

of soil salinit.y, occur a.few miles south of Pakelle, but generally 

the soils are- not,saline. The'different soil types have a patchy 

distribution v/ithin the area riapped as Pakelle, and between the swamps 

there are arenas of skeletal soil over fresh rock and some smaller - ••-' 

patches of red loam,-- The 'mapping unit can be regarded, .as a complex- '' 

mixture, o.f swamp (Ora) soils and upland soils of the ?§,labek unit.••"••••' 

.. The profile below is a typical sandy soil from a svtazip edge.' 

• •••••'• 'Profile 32. .(5444-S) :• ,. •••:•• •-•••"••' 

0 - 6" Greyish broTO (2.57:5/2), loamy sgnd _^ 

6-14" " " " sandy loan . ..,•..:./.-• ̂  

14 - 24" Yellowish brown (lOYE:5/4), sandy clay Icara --.-.. ''-' 

I 24 - 56" Pale yellowish brown '(lOYRsé/^), sandy clay • >• • -

/'. 36 - 48!! Brownish yellow (lOYR:6/6), sandy clay . - ••-•' ' 

•As the soil types are very diverse the chemical.data is 

very variable. The analytical data in tho appendix are from a swamp' 

edge soil. ..••••..•.>..••'• 

Ora Scries. 

The Ora soil scries occurs in wide seasonally flooded 

valleys in the rift -valley lowlands of vvost Mle. The soils are 

hea-vy black clays commonly referred to as black cotton soils, with 

occasional carbonate concretions, A typical profile is shown below. 

Profile 33. (IO855-6I) • • •:• 

R. Koichi, old flood plain •'• ' ' 

0 - 6" Very dark grey (lOYRs3/l), clay,' angular blocky structure 

6 - 12" 

12 - 24" 

24 - 36" 

36 - 48" 

48 - 60" 

60 - 72" 

t> 

i r 

I I 

II 
: • • ' * 
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I I 

' • - . • 
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I I 

I I 

I I 
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I I 

I I 

• " ' 

-

" I f 

Sandy layers are sometimes found in various parts of the . 

profile. Those are the result of original sedimentary bandinf; and 

Bit7»T".-«-v,is«'??'f»-r^HrTr-T-r---"'»r.'>rr?r-=rT^,'-"'mnETO«»c«cj"'--»^'-i»'^ 
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not of pedological formation. Such a profile is shown.below, 

•• ' Pxofile'34^ • (10754-7)' ^ • 

Biver Ora, Flood plainj 3,000 ft. •/•••.• 

0 - 6" . Very dark grey (lOYBs3/2), sandy clay loam, weakly granular 

6 - 12" " " . " " • . • sandy clay, v/eak angular blocky 
structure 

12 - 24" Dark brown (lOYH;3/3), loamy sand, structureless 

24 - 30" " " " sandy loam, weak angular blocky 
structure • '.-... .,.; 

In the Cbongi-Kali area there is a peculiar arrangement of 

soil types which is not at present clearly understood, Eere the black 

clays are not confined to valleys but eztehd up the slopes and even to 

the summits of low mounds. Occasionally the Ora soils are saline, 

( E , G . profile 35)> and therefore not utilised. The local people cliir; 

to be able to recognise saline soils by the taste. Water conditions 

. control the use of the Ora claysj cotton is the usual crop, and food 

crops are generally grov.n on the margins of .the swamps, where the soils 

are the most productive in the area. 

Profile 35. (IO8O4-IO) 

River Acha, swamp. .... •' ' • ' 

0 - 6" Very dark grey (lOYE:3/l), clay, angular blocky structure 

6 - 12" " •" " .. " sandy clay, " , " ' ' " 

. 1 ! L II . II ' II II II n II-. 

II . II II II 11. , . II ii • II 

II II II 11 II II II II 

48 - 60," . Dark grey (lOYP.:4/l), sandy clay loam, angular blocky struct^j 

60 - 72,'V Grey Brown (IOYH55/2), " " " " " " 

••' Mechanical analyses, shown in the appendix, indicate 

irrational changes in the texture profile, suggesting that the 

variation is dug to sedimentation and not to soil forming processes. 

Most textures are heavy and clays throughout form the commonest profile. 

such as that from the River Koichi'. .... .Organic carbon and phosphate 

figures are usually high, as are most bases. Sodium is sometimes 

present, as in profile 33, and it m&y be excessive. Topsoils are 

acid, to below pli5> although calcium carbonate may be present in 

,discrete concretions. »*!»«,f.* »,.» ., 

20, Panyimur Series. 

Panyimur. series occurs along the shores of Lake Albert 

(2030 ft,) in the south of 'iVeat Nile district. Its soils are 

probably derived largely from old lakeside deposits, plus a certain 

amount of detritus derived from the escarpment. The soils arc dark 

in colour, but remarkably sandy in texturo, though subsoils can bo as 

heavy as clay loajn. Thoy havo fairly loose single-grain ctructuro 

12 - 24" 

24 - i6" 

36 - 48" 

I I 

I I 

i i 
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and are very ipasy to work. Towards the escarpment the slope of the 

ground increases, but the soils are very much the SMie and rarely 

become stony. Tho actual lake m-irgin soils are not us<:.d for 

cultivation, presumably because of excess vratar conditions, 

A typical profile is sho'ATi belo\/. 

' • Profile 36. (13953-5) 

Panyimur. Terrace. 

0 - 6» Very dark gr y (lOYR!3/l), sand 

6 - 15" Groy (2.5Ys5/0), sand 

15 - 40" Very dcrk greyish brcAii (lOyR;3/2), loamy sand 

Analytical data indicates that the soils are loary sand 

to sands with a moderate organic matter conxem;. The pbospbate 

content is high, and seems to incioaso tov/ards the lalce shore. Sasc 

contents are fairly high, and sodiuu is absent, so those soils are 

satisfactory m all n-spects, in fact, they-are -thé- best soils in the 

Eift Valley. 
\ > ' ' ' 

Laropi Sezies. •* ' " ' 

The Laropi soil sories extends along the banks of the Nile 

in the Ilorth-ern part of the province; it conr,is+'= of deep sj.nds, 

origind,lly laid aotvn by the River Nile. Uinor rivers cross the areas 

mapped as Laropi and form narrov; tractp of heavy black clays of the 

Ora type, but these have not all boon shown on the map. Deopy grey 

bro\vn sands form the whols of the soil profile m most instance's, but 

there are soirctimi3o horizons of different colour or texture. These 

are original sedimentary horizons and not soil horizons. 

Profile 37. (10930-4) 

Dufile 

0 - 6" £lack to dark grey (1OYR.4/1), loamy g^na, angular 
blocky structure 

6 - 24" Very dark grey (lOYR:3/l), sandy clay loam, angular 
blockj' structure 

24 - 36" Very dark grey bro\Ti (lOYR;3/2), sandy clay loam, 
angular blocky structure 

36 - 51" Dark rroy browi (lOYR;4/2), loamy sand, woak angular 
blocky structure 

51 - 72" Pale bro.'/n (IOYR36/3), sand, structureless 

Some of th-; Laropi soils are too saline for cultivation, 

but gen«-rally they are the best coil m the regions >vhers they occur 

- better than the average Ora, Rogem ci I/etu soi3s and are particul<irly 

favoured for settlomcnt 

ilaruzi county in the south of Lango district is bordered 

along the iNile by a numbor of river terraces, which give rise to a 

soil which may be classed \'ith the Laropi aeries. It is sandy, and 

1 
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grey to grey brovm m colour, and although, it has little appearance 

of high producxivxty it is claimed locally to he very good land, beir. -

much u&ed for cotton (i.i preference to the Buruli soils of the arta). 

There are come patches of coarse gravels on the terraces, unused for 

öultivation, and tneoe support der30 thorny thickets. 

Laropi profiles are vezy variable. Mechanical analysis 

shows that subcoil textures are erratic, due to sedimentary oanding 

and not to soil forming processes. The organic matter content is 

usually satisfactory, but m the very sandy areas, as in Lan̂ 'o, a lov; 

organic natter figure is normal. Phosphate content is generally niji. 

in ïv'e&t Nile representatives of this series, but the very sandy soilc 

of Lango are deficient. Base contents folio»/ the same pattern, the 

V/est IJilo area being the best, though there is occasionally excess 

sodium. 

22. Undifferentiated Alluvium. 

Along the southern boundary of Lango district small rivers 

feed into Lakes Kyogo and Kwania and these are terminated by suainp 

alluvium. The alluvial deposits are almost invariablydark grey clayt, 

with very infreguent thin lenses of fine sand. Seasonal flooding is 

a regular feature of these soils and this is reflectea ""n their 

yellowish brovm mottled subsoils. They differ from the Ora clays on 

this account and also in that calcium carbonate concretions are 

absent. These soils support swards of perennial grasses, chiefly 

Bchinocliloa pyrcmidalis with Phoenix palms on anthills. Profile 38 

is typical of the Lango svramps. 

' Profile 38. (lll26-3l) 

Abalang Svvamp near Kangai-Ochero road crossing. 

0 - 6" Bark grey (10YRJ4/I), clay, angular blocky structure 

6 - 12" " " " mottled yellowish bro\TO, 
angular blocky structure 

• 12 - 24" Grey (7.5iR35/o), mottled yellowish broT,vn, angular 
blocky structure 

24 - 60" Grey (7.5Y3:5/0), " " " " 
blocky structure 

The analytical data show that these clays arc fairly acid. 

pH 5-6, despite a high base content, indicating tho prosoncc of mcm;-

morillonitio clay mineral. Available sodiur. approaches the danger 

level m some profiles. Topsoils are notably loi? m organic mattrr-

despite their dark colours vmich ma/ bo ac;cribed to the clay mineral 

and free carbon from grass fires. ' 
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scarps are highest in the south and fado off to the north, but there 

the Hadi Hills may^raprosenx further faulting on a large scale. ^̂ t̂  /••> 

the escarx̂ nients are usuallyOkollo soils, and holow them, apart froT. 

small areas of colluviua c'erived from the scarp, there are soils of Xu(, 

Eogem and Ora units. On the scarps themselves there is only skeletal 

soil, pale grey, sandy and stony. Due to the slopes there is little 

retention of water and vegetation is represented only by drought and 

fire resistant species. Such land has no agricultural value. The 

work of Hacdonald (3 ) indicates that the faulting on the West }iile 

sides of the rift, in the Obcngi area, is a complex hinje sone, v/hicn 

results in maziy minor fault blocks instead of the large clean cuts -i-^ 

occur on the Acnoli side and south \i/est iïile. The effect of this in 

to breaJ: the soil distribution into smaller areas, (not mapped on the 

present scale) vvhich v;ould in turn cause very scattered and patchy 

agriculture if they should ;:vor bJ. utilised. 

The ï/eat Ilile escarpment as distinct from trie Eift Valley is 

a north-south feature, parallel to the western boundary of the district 

There is no evidence for faultingjin the area, but Hepworth's ( 2 ) work 

suggests it is a \.arp v/hich has been emphasised by later erosion. 

The scarp is highest and most marked m the south, (benind Parombo), 

and can be follc.'ed to Koboko vdiere it is a fairly n)"'n)r feature of 

the landscape. In front of the escarpment proper there is a- zone of 

hills - erosional remnants of the front part of the zone, and these are 

steep öided and h've similar soil to the escarpment proper. The Vietu 

mapping unit covers the \fholc zone of escarpment and hills. The soils 

are grey, sandy skeletal soils, and like those of the rift valley fault 

are excessively drained m many places. 

The ?̂ adi hills have not been geologically surveyed, but 

appear to bs an uptilted fault block, mainly of quartzites, the 

dissect3en of vvhich has given rise to the present ruggod topography. 

The junction bet reen the hills and the alluvium nea:? Dufile appears 

to be a fault scarp, but in the vzest the hills mer^c into the Modi 

plain. In the hills proper there ara the usual £ir?y to yollo',.'i3h 

broTvn, sandy, stony skeletal soils, but the topography is much more 

uneven .than on the fault scarps but there are occasional flat sites 

-rfiorc reasonable depths of soil accumulates. This is still sa.ndo', 

but in suitable sites, or on the more micacoouE rocks loamy soils can 

occur. In some profiles there is even laterite. Examples of t'.vo 

profiles in the Lladi hills are shovm below. ,-

Profil3 41. (7524-8)/ 

lïetu 

0 - 5" Dark greyish brov'.T. (lOYR:4/2), loamy sand 

5 - 10" " " " " sandy loam 

10 - 16" Dark brov.n (7.L)YRJ4/2) , sandy clay loam 

16 - 24" Brown (lOYR.'5/3), sandy clay loam 

?4 - 48" Bark brom (l.yf'i.A/A), sanay loam 

file:///fholc
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flocky Soils 

23. Asv/a Complex. 

The i-jver Aswa in Acholi follo.̂ s for most of its course a 

thick milonite band, tóioh marks the lino of a very ancient fault. 

The water-course has minor deviations, but it must be one of the lon̂ jcsx 

straight stretches of river in the vrorld. The milonite must have proved 

fairly easily erodible to control the direction of the river to sacn an 

extent, and this, is also ahonn by tho airount of freshly exposed rock. 

This ba,rc rock is the bat-is of the Aswa mapping unit. 

In contr-st to bae liorotc reaches of xhe river, the Asvra 

valley is not covered by a thick sheet of alluvium, but is mostly bcirs 

rock, diid although there are many patches of alluvial soiDs on minor 

meanders and backi/aters they .ire of such small size and of such 

Irregular distribution that they are not used for crops. They are 

also liable to flooding. Tho main Aswa valley and the portions of 

tributary valleys of the same type, such as the Aguga, can be regarded 

as virtually useless, and soil-lcss. 

On slightly higner ground, \/hore a reasonable depth of soil 

replaces the more usual shallow stony soils, there is some cultivation, 

and the profiles given belo\/ are of these atypics-l and bettor soils. 

" Proflie 39. 

Aswa Hiver on Atiak - Palabek track. 

0 - 6" Very dark grey bro'«?n (lOYH!3/2)5 sand 

6 - 12" Dark grey bro-vn: (lOYB;4/2), sand 

flock 

• Profile 40. (l7lS8-9l) 

Higher ground, near above. Palulu. 

0 - 4" Very dark grey (lCÏR:3/l)5 loamy sand 

4 - 14" Vjry dark grey btovai (IOYRJS/'S), loamy coarse sand 

' 14 - 24" Dark grey brcvm (lOYSc:^/?), sandy clay loam 

' 24 - iè" Dark grey brown (lüY?Lf4/2)5 sindy clay loam 

Merging into broken rock 

The example from v/hich tho analytical data ds_gi"v-en l.s__£rom 

an area recently cleared by the Tsetse department and not yet 

settled (195s). Kost bases arc present in reasonable quantities, 

but the complete absence of phosphate is highly deleterious. 

This is a fairly lijht soil and possibly the heavier soils are 
somewhat better. 

I 

24. ̂ etu Complex. 
This name, taJ:;en from a village in the liadi Hills, has been 

given to those areas on the soil map where there is very little soil, 

but steep rocky scarp slopes. Some of these areas may be chaj'acterised 

further. ' 

The rift valley escarpmen consists of sever̂ il fctult scarps 

arranged rn echelon, roughly parallel v/ith the Albert Nile, The 
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Proflle"42. (18475-7) 

'Agoro 

O - .8" Dark grey (lOYH:4/l), loamy sand 

8 - 16" Dark greyish brown (lOYEs4/2), loamy sand '«i«» ^ 

16 - 24" Dark brown (lOYBs4/3), gritty loamy sand 

The Agoro hills are made of granitic rocks and rise abruptly 

from the north Acholi plains by an escarpment of about 1,000 feet. 

The escarpment, as would be expected, is covered by skeletal soils 

with much bare rock. Above the escarpment is a dissected plateau 

with undu]ating landscape, vfhich rises gently to the peaks of the 

imatong mountains. The upper slopes too, have generally shallow and 

sandy soils of fairly poor quality, and they are not used for cultivation. 

Prom the natural vegetation it seems that the area receives quite a high 

rainfall, and there are some permanent rivers. These have cut very 

steep gorges vAere they cross the edge of the escarpment. At Agoro 

water from the river has been used from time immemorial for irrigation 

during the dry season. At present the hills harbour much game and are 

used more as a hunting area than anj'thing else. Lack of easy access is 

likely to prevent any development. 

The Maruzi (Uahaluzi) Hills of south Lango are composed of 

Karagwe-Ankolean roci-vS, mainly quartzites. These have a skeletal soil 

and are comparable with the Bugondo hills of Teso in Eastern Province. 

There are some patches of highly sheared phyllitic rocks such as occur 

at Serere in Eastern Province, and there may be some small areas of 

Serere soil series, though none were discovered during the survey. 

The Maruzi area seems to be drier than the Serere-Bugondo area, and 

soils are not so viell developed, and suffer considerable sheet erosion. 

The Acholi hills range from small tors to huge inselbergs 

like Rom, All are composod mainly of granitic or gneissic rock and 

all have bare rook surfaces or, at best, only skeletal soils. Many 

inselbergs rise from plains of pre-weathered rock but there is little 

of this material left near the inselbergs and even their pediments 

are on fresh rock. Around some hills (e.g. Paimol) there is an 

apron of detritus derived from the hill, spread all around it, so that 

the surrounding profiles have a topsoil derived from the fresh rock, 

and containing unv/eathered minerals, which overlies very weathered 

rock. Certain hills assume a fantastic shape, of which Amiel is 

probably the most striking example. Although the soils of the hills 

themselves are virtually useless they are often the foci of settle­

ments. This is due to the fact that they concentrate rainfall as 

runoff in the pediment at thoir bases, producing springs and vrells. 

Analytical data does not mean much in the case of these 

soils, v/hich are so patchy and reflect only the nature of the under­

lying rock and its degree of v/eathering. The Nebbi samples quoted 
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in the appendix are such shallov; soils but the difforonces give scae 

idea of the vr.riatiori that. cE.n trüc&'plaoe v/ithin a short distance. 

The Agoro hills prof ile ,frora Lotutura. "••is deeper. Here the pH and 

most basca are. lov/, .but .organic cidttor is high, probably 'because ihoy 

are not cultivated. The Metu prof.ile is even dsepnr but can h.=rdly 

be regarded as typical. Nevertheless such pockets do occur axcicng tl-.e 

poorer and nore skeletal soils. The high potassium figure and 

def iciL-ncy of other bases must indicate .relationship v.dth underlying: 

rock and lack of maturity of the .profile. Ii; considering the 

potential value of ouch small areas of soil v/ithin the Motu unit e.3ch 

must be considered sei.^arately, for it is not pos.Gible to generalise 

about the charaical data because local variation is too great. 
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ANALYTICAL DATA 

Methods 

Mechanical Analysis "" • . • i 
—————————————— i 

Silt and clay were determined "by the hydrometer method of 
Bouyoucos (192?) as nodified by Tyner (1939) using sodiiim heyci-Mio-ta 
phosphate as the dispersing agent. The figures in the table are for 
the International fractions 

Clay <2;<, silt 20 - 2/j '•', . 
Sand 20 - 2000/̂ » 

(Cations) Exchangeable Base; 

The exchangeable cations were determined by a rapdi method in 
neutral normal ammoniura acetate leachates (Hughes, 1959). 'Jhe figures. 
in all cases except for sands and sandy loams are about ^QfJ- of v/hat is 
actually present. For sands and sandy loams the mors slaborato ' 
extraction technique v.-as used and 95^-lCOjS of the ex-jnangeabl.? bases ' .. 
were extracted, • •. i 

It should be borne in mind that a zi'jro figure for any one 
cation does not mean that it is entirely absent but hhat it was not 
detected by this method. 

' • * • 

Exchangeable Hydrogen 

This was determined in buffered p-nitrophencl extracts by the 
method of Schofield (1933). • ; •• • ! ; 

J ^ .- ' " \ ' \ 
-. . • • jpH 7/as measured in'pastes i about l-.l) by the glass [ 

electrode method. •• ,?« • ^ . . '. . •" 
•: ' . ,'• • • • • • • •••••• •! i • • ; 
Organic Carbon , { i. • • • • 

" . r • r " • 

•The wet combustion method of Vfelkley and Black (1934) '-fas ! 
used but t h e i r c o r r e c t i o n f a c t o r of 1.33'wa^- -"ot appl ied . i ;. ' "• ; 
Ava i lab le Phosphate ; '• • ; ; ' -

The v/ell known method'of Truog (1930) was used , us i n s " 
tw i fe red N/5OO su lphur ic ac id as the e x t r a c t a i i t . •.'.' 
Lowrer Limi ts of Adenuacy fo r Good Crops i , i 

5̂  Base'3xchan~e Canacity \ • ;'!,• . ;; •,.. : ; 

Calcium 

Jiagncsium 
;.-'otassium 

Organic Carbon 
•ffi t rogen 
Ijc-uog Phvcphate 

20 for Kaolinitic soils 
50 for Montmorilloniiic soils 

5 
2 - -
3.5. ( t e a only) . ' ' 
4 .5 (most o ther crops) 
1.0"^ 
o.ijfc . • • . . " • . - . ' 
15 p .p .m. .- - .• 
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L̂ î t—r— I 
i n i n r o v o 

rnVO rr ) [— 

PLI 

I 

• o 
VO co co 

. • ** 
rH o CM .> 

• vb 
I 

me—t^ o 
CA C~rH . . . 
rH i n r H • * 
H rH H 

VO vo - ^ O 
O O O 

d d d ^ 

o o o 

ON r H f*^ 
o r o CM 

H o o 

» 
0) 

r H 
• r ( 

•P ra 
© 

O 1 ^ CJ\ 

. . . 
.rO rH rn 

CO rH d . 
« • • 

vo - ^ c o 

O O Ö 
r H 

• O M T k i n ' 

vo i n o 
rH » * 

H 
P i -
O 

I 
O 
r O 
ON 
O 
rH 

Si 

ra 
•H 
<H 
O 

a> 

i n 
o ra 
PH 3 
^ "Ö 

^ -H 
bD ra 
•H OJ 
W fH 

O i n o o co 
o i n ON rH CM 

. i n - ' t cvJ n^ r-l 

" * «^ CM i n c M 
O CA rO rH o 

H o o o o 

00 rH t—co " * 

VD t~- C— C~-00 

00 C A O o o 

CN CM o o d 
c— CA o o o 

r H r H rH 

vb 
C— CM O O O I 
f ^ vo ^ m ON o 

rO CM vo CM vo 
rH rH rH rH ^ 

O 

t - c A ' 
. •. o O . O 

cj O " ^ 

c—CO o o o 
vD r - • ^ t n ON 

o rH vo CM vo 
rH r H rH r H 

•S 
ra ö 
cd o o 
fl) - p - H 
U H^ 
O (D (tj 
Ö 3 O 

•H l d tJ 

w 
(O 
ra 

^ ra 
+> o> 

-- ft-d 
, 0 "d O 

•? -̂  
tiD+> 

•H -H 

vo t— CM o CAITN 
i n CM CM CM 

' : l - i n ' < d -
r H • * r O CM CM 

H O O O O O 

CM CM vo 

i n in i n 
O N O 

« » 
invo 

1 ^ 

O 
&< 
;-H 
i r . 

r 
vo 
CM 
rH 

I 
v o 

VO i n 

. o 
co ONÖ ON • * ' ^ O 

O vo O 
t— t—co 

C-- CM 
0 0 ON 

r H O rHrH f ^ CO 

i n 
0 \ _ . -

vb 
I o 

r H O ' O O 
CM CM. rH 

0 0 rr> 
r H CM 

r H VO i n 

VO > ï f > 0 

CM CO 

CM r H 

VO VO 
Cvi « ï t 

rH 

VO 

<-H laj 

i n r - c M 
CA COVO CAinCvJ 

. . 1 " . . k 
"sT i n ^ * inrH i n 
rH rH rH rH CM CM 

.-. 

• . ©.• 
r H 
• H 
fa; 

•+>; 

ra <o 
^ 
•» 

© 
H 

. t— CVJ 

0 0 
• . 0 0 0 

0 0 

t - C M ITN 

0 . . . 0 
• < - V D ' d -

0 0 " ^ " ^ 
. . . 0 0 

0 0 0 

CA t — C A V O •<* 

• . • . « • ^ 0 r^l CM CM r r i 

CA 0 0 "^i- m 

. . . . . . LTNCO t - ITN^O . 
f 

-d ,• 
CM 0 « ^ f o q 

•• r H r O CM rH CÖ 

ra 
r H 
H 

CO r H t — ' d - Cl) • 
rH 

VO • ^ V O - r H CM 
CM ro i n C— 

bO 

•S 
ra ra 
0 
(H 
0 

-d 
td 
0 
^1 

0 

- .u 0) 

0 

1- 0 
• 1 
:- - H 

cd 
bo 

iS 
• 

u <D 
Ö 

ft 
• • • • •% 

^ m 
bD 

•••• § 

i n t— CM o = • , 
CM 0 0 (H f̂  W i 

. • . E^ EH E-r 1 
0 0 0 ; 

i n v O • ^ V O 0 rr^. 

. . . . . . 0 0 0 0 rH r H 

VO ' ^ f^N CM CM r T 
. . P • u • 

0 0 0 0 0 0 . 

C—CA C—t— ' ^ ON 
» ^ . . . . • 

r n •<;)• rr> r j - i n i n 

O N ' ^ CM •>* CA c— ; • 

* . . . . • ON ON 0 0 - ^ C O : 
r H r H r H r H . 

0 0 vö i n r n CM ! 
i n i n ^ i n v o m . 

[ 
1 

• r • 1 
rH-rn t~-vo s t ro ; 
rH ; . i 

1 
1 

• " ' ' \ 

VO CM - v ^ v o CO 0 
rH CM r n - ^ V D i 

I • 

H 
(d 





-13-

x ! 
+> 
•̂  
ta 

.g 
(S 
cö 
O) 
F̂  
o 
c • H 

^ 
to 
a 
(0 
nJ 

, Q 

; d 
ta • r l 

• 
i r \ 
o t \ j 

^(^^ - p 
C l 
4) ^ & 

o o w - n 1-^ nq 

c o i a ' 4 - •>* 
CV) I-H 

OM-i f - - ^ 

i-l o o o 

O 
CM 

S 

l-q 

r-{ 

O rOCO 
r-H 

iH - ^ rH f - C 7 \ 

M O 
CM 

, o 
.bOr^ 

I T l f - l Cü 

rOVO f -

I 
•P-
a 

•H 

tTi 

O O o o o 

OJ o 00 r— 
3 3 • e 

\ 0 VO ITMTi 

^ 
r H 

VO 00 C—00 1 
• e • • * ^ 

c— cr\vO co 
co C—03 CO 

r o 
0 0 
O 

•=l-VO C7N t— o 

CM H I-o i r \ 
rH I-) H rH _ -

ï t 

LTM-OoO 0 0 C) 

• • • • i-l iH H <-l 
r O 
1-1 
r H 

VO t~-C~ "=^ ' 
CO CvJ O CT\ O 

e • • • 

O ON CM rO'S"-
r-l H I-) »2; 

t> 

F ^ 

-̂-̂  CO 
1 

'̂ ^ CM 
I T l 
t~-

rH 
•5t 

(D 
i- l 
•H 
t H 
c 
fn 

FM 

I T N - * o o o 
• ^ ONCr\LC~>VD 

ï e # 0 0 

\ o i T M T i i r M r ^ 

ö 
i-H 

t — o CM O N - * 1 
° . o . . i rv 

•- i -«d- ( ^ CO r— 
ONt— r— c ~ v o 

m 
t -
O 

r - O r o H t — o 
'̂  s • o • 

C—VJ3 t— t — C — 
c v 

ïr\ 
1 

o VO VO O M ^ L A 
? o • e 3 

O rH H CM CVJ VO 
r -
o 

VO -^t I T i O co o 
O t^j- rnV3 r-i 

• c . o o 

t ^ - ^ i n iTN m ' c R 
S 

^—^ r -
1 

i r \ 
c— 
^ co 
r H 

v _ ^ 

CM 
•=J 

ffl 1-1 
•H 
«H 
O 

£ 

O O i r> 
•si- CM •>* 

3 • • 

L P v l T v m 

o rn Os 
• a • 

o VD VO 
VO i r>vo 

m r - ON = 
• . - 0 0 

• ^ rO CM 1 
1-1 1-1 rH O 

OV 
r H 

CO O i-O rH 
o • - • 

mvo ^ O 

^ 5 . 
O rH ^ 3 
t— t—VO 

c 0 e 

00 t—co 

-̂ *̂ c— 
0 0 
r o 
0 0 
r H 

v . ^ 

m 
rO 

3 

i r \ 

CM 

« O 
t— 

f o 
riT 

1 

r n 

CM 
i r> 

o o 
• • <-i O 

' ^ rr,^ 
f O 

• 
CM 

CM rH VO m 
O rH O O 

O O O O 

rH lACM CM ^ 
«•̂  O O O O 

o CD d d cj • • • 
o o o 

o 

o o o o o o o o o o o o 

•<*VO rH 0 \ 
m CM 'd - • * 

o o o o 

J^crvoco ^ 

o ó ó ó a 

co ir\t— 
rH rH rH 
O O O 

ON 
CM 

fOoOVO " * 

rO CM m ••* 

" ^ t -CSNOOOO 

•-' ó ó <D a 
co - ^ •<* 

• • t 

o o o 

o rH o o 
t—VO co o\ 

VO t - O V r H 
rH rH CM r r , 

ONCOVOVO 

H • * « ; f ' * V O 
3 rH OJ rO 

r-i 

P4 

mrÓ'=f •̂ t-ró 
VO O OV 

f 

r-i 

r( 
+> (D 

^ 

rH t— ITMTv p -
rH H CM r O r H 

O VO - * C 0 VO 
r H 

m O VO - ^ 0 0 
rH rH CM 'S-

ta 
r H 
r H 
• H 

O 

o 
60 

- p 
3 
+» O 
1 ^ 

CO CO VO 
CVJ CM CM 

' ^ V O O 
r H H rH 

O O V O ^ 
H CM 

Ti 

0) 

O 

• 
^ 3 -

• tn 

VO 

CM 

VO 



GEOMORPHOLOGY OF NORTHERN 
PROVINCE 

TO SCROTI 
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West Nile Escarpment 

A f r i can Surface 

Degraded A f r i can Surface 

Locust'rine Deposits Sandy Loam Facies 

m Acho l i Sur face 
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