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' EENERAL

" Information regardlng Northern Province (excluding Karamoja)
on extent climate, ethnography, history, communications, vegetation,
crops and farming systems will be recorded 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, Pield, cartographic and laboratory methods used in this survey
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 drawn on the 1:500,000 scale.

The final editions of both the map and memoir will be printed in the
format of the publications of the Soil Survey of the United Klngaom~
the’ coloured mups being on the new standard 1 250 000 grid sheet

GEOLOGY AND GEOJORPHOLOGY

~ With the exception of'the Rift Valley deposifs, of prcbable
Ploistocene age; the whole of Northern Province is underlain by
granitic and metamorphic recks of the Basement Complex (Pre-Cambrian).

A wide range of rock types is represented, including quartzites, schists,

.'amphlbolltes, charnockites, phyllites, mylonites and others. = Rock
type is of considerable importance in some areas - in detailed soil
mapping it is oft.u of prime importance - but in reconnaissance mapping
the influence of petrology often has to be overlooked., Hcwever, some
mappi ng unlto, such as ?eu, are largely correlated with rock type.

s Over w1de areas of Nor*hern Province the orlglnal rocks Hawe
been very deeply pre-weathered (0Ollier, 1959) and it is the regolith -

not fresh rock — which is the parent material of soils. In many areas;

therefore, a strd:'ntforvapd geological map would give little indication

of soil type.

Most of the Rift Valley sediments occur in West Nile Disirict
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,

o» " The natural features of Northern Province arec best seen by
a journey from east Acholi to the west of West Hile, The first part
of such a journey is very monotonous for Acholi is a vast plain, with
only occasional hills rising abruptly from i%. At the Nile the first
of the Rift Valley faults is seen, but although it has a throw of
probably several thousand feet, the resulting topography is not very
spectacular. Rift Valley deposits occur mostly in vest Nile and
there is only a very narrow strip in Acholi, except for the south west
part of the Murchison Game Park. In West Nile they are backed by a
series of fault scarps arranged en echalon which separate tke Rif%
Valley plain from the Uadi plaln. This p plain is, in turn, stopped

by another large scarp to the west, above which is the West Nile
Plateau, These physiocgraphic 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 two erosion surfaces.

The Acholi plain is nart of the Afrlcan or end-Tertiary
surface, and there are no certain traces of the older Gondwana surface
in Northern Province. 4 very small area at Lendu near Zeu is
possibly a remnant of the Condwena surface, . The relationship between
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‘results are 51m11ar To those of the present survey.
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the two principal erosion surfaces of Uganda has been established-by.
a study of the topographic features in Eastern Province and Mengo. ¢
The lower of these, the African surface, has-been found, in the present
survey, to be continucus with the main surface of Northern Province.

As mentioned above, the African surface is largely cut across
rotted or pre-weathersed rock, and such areas are shown on the
geomorphic map. The so—called "Acholi" surface (McConnell, 1955) e
is cut across fresh rock. = The two. surfaces are not separated by any
fundamental change in base level, and there-is no erosion scarp
between 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 & regolith is of fundamental importance .to soil
formation the term Acholi surface has been retalnea as a u°cful name
for the 1owest parts of the Afrlcqn surface,

The West hlle eacarpment has been mapped by Hepworth (1955)
as a warp, rather than a true fault, which has been emphasized by
later erosion. But the Rift Valley escarpments are all true faultd
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 remarkably straight
course of the Aswa river, althouvb 1t does not prouuce any outstanding
features of rellef

These oplnions on the ages and correlations of erosion
surfaces and fault*nb are in agreement with Ruhe's findings in the
Belgian Congo and ‘are suprorted by Hepworth's findings in West Nile
District. They a*e, however, onoosnd to the ideas of many other.
writers, such as Lepersonne (19)6,, Dixey (1956) and McConnell >;5)
Perhaps it is becauze Ruhe partly based his correlaticns of“uriacms_
on soil studies, ani not simply on altitudes and attitudes, that his

Most of the hllls in the Province are of inselberg type, and’
rise abruptly from ithe plains as steep, bare masses of fresh, solid
rock, usually with no soil cover at alli, Their Tormation has been
descrlbed by Cllier (1960). The Madi hills of West Nile appear to be
remnants of a dissected, uptilted fault b10ck with a fault scar
parallel to the.Nils.near Dufile, The Agoro Hills in Acholi are also
possibly the result of faulting There is an undulating plateau con
the top of the hills, but the soumh facing scarp ueparatlng this from
the lower Acholi plain is very steep, and valleys carrying water from

the hlgh surface '"hang'above the lower surface - that is they are not

graded ‘to the lower surface. -

In Eastern Province there is evidence to show the ex1otence

“of a former great lake on the site of present Lake Kyoga but very m
more exbtensive., This extended into Northern Province, but here 1t w;s

really a system of wide, shallow rivers rather than a true lake. 4

. veneer of alluvium was deposited which is mow the parent material of

some soils. This part of the African surface might be regarded as a
"panplain' rather than a pediplain, Barth movement also contrclled
the form of river valleys; some are small and "normal" but ethers, as
in Lango, are wide and swamp filled, The area of swamps around
Pakelle may also be due to ecarth tilting, possibly a’SOulaﬁed wlth

faulting near Dufile and the ifadi 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
differcntiated, indicating maturity, and therefore a considerable age
to the alluvium, In most plgcbs, bowovg;, the layers in alluvial or
swamp profiles are due %o original alluvial deposition and not to soil
forming processes, indicating immaturity znd thercfore a comparative
recent origin of the sediments., The agsradation hac an origin which
is partly geomorphic, but is alco associated with the dense growth of
papyrus and other plants which blocke strsams and causes dopOS‘*lﬂn of
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scdimentse. Aggradation may also result from fairly recent soil erosion

Sheet erosion is common -in most aregs,. and gully erosion is becoming
more serious in one or two places,.

THE SOILS

Twenty four mapping units arc distingu ishéd in Northern
Prov1nce (e cept Karamoja district) and of thbbt onillySthveeoecur i
other provinces. The mqﬂnlnu units are,.in the main, delincated by
gpumorpdlc or 1°nd004pe features but ten, at least, coniorm %o the
quepuEu derinition of a soll series and one to that of soil type.
In the descriptions that follow, only brief mention is made of lani-
use and agricul tural 9ctﬂnti=l because these subjects will be dealt -
vith in the ve getation and farming systems memcirs. a4 table is given
below of the sallent points of the respective soil units arranged in
natural pihysiographic groups with emphasis on erosion surface. At this
stage no pedological classification is offered as this is being inten-
tionally deferred until the -whole Protectorate has been surveyed.

SOIL DESCRIPTION

Soils of thé Upwarved African Surface
s Zou Commlex of Catcnsas

- This mapping unit, which is a corn pllexoiReotcnadl, 'S
rcstrlcteu to the oOUhh—WQDT JEAEG (9 «ea+ Hile District, on the upper
plateau., The altitude is froem 4,000 to 6,000 feet. The parent rocks
ares Basement Complex metamorpnlcs containing a good deal of amphibolitc
The slopes in the Zeu ares are not simple, but have been shown by
Hep-worth to consist of a great may minor IaCﬁts. This pattern of
topogrzphy is probably a useful Ffeature of the area, for it will
naturally help to prement erosion. The valleys are narrow and incised,
arranged in a close drainage system. Along the floor of each is a
istrlp of dnep, humose qlluv1u_.. Quartz Oanda are Tsirly common and the
largsr ones give rise to ridges or hills. Other rock outcrops are
rarely seen. The rocks appear to have undergone intensive p_e—weath:—
ring and rotted rock of various Xinds is the pare ent mzterial of the
soils. Resorting of the upper layers gives rise to the topscils,

Qnd stone line proflleo are not infregquent.. Laterite and murrsasnm havs
as-patchy distribution and are not..extensiveé. around Lendu Hill theres i:
a very peculiar, slag-like lzaterite possibly a remnaent oif the Gondwanc.
erosion surrace. The soils are deep and merge inmpercepiicvly into rotiew
rock in situ. Drainage is fres, .and structure iz generally wealk or
absent exzcept for very wezk crumbs. The actual profile dbscrlsed bel
has better structure than most, probably because it is from a fores T
site, The area hzs a.hish rainrall and a good vegctative covv¢, S
there is a reascnatle depth . of topsocil rich in orgenic matter. Thece
amphibolite soils are among the best in FNorthern Province, and are
“ompfrable in profile morphclozy, 1 not in nutrient status, Wi oh - Giie
Nakabango soils of dastern Province.,

.Profile 1 is typical for soils developed on amphibolite.
Profile 1. (18374~79)

Lendu Fofest, dest Nile.

0 - 2" Dark reddish brown (5YR:3/4), sandy claj lodn, fine
subangular blocky to clolay. )
-0~ 5" Similar, merging to
5 — 12" 311 htly paler reddish brosmy(2.5YR2.3/4)
12 = 22" Similar but with crumb siructure ,
22 - 44" Reddur (1OR 3/4 -} crumbd structure Ppicas
44 - 72" Simila :

. Sas Gneiss in the Zeu area gives rise to reéd soils of roush~
Ly tne same type as those on aan]bOlluu, but, these are nct so red,
thuy are grltty 1th quartz fru&mantu, and are 1csc furtlle.

Dlalpdge St ic and‘otrvcture is 'pnerally weak,

“spe01a71y undar erops rathpr than Ioruot Pro le 2 38 an exemple.
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wmatentn.

“‘quantities.,

"unit which is rcoughly similar but docs not contain any amphiboliti
" In areas of the Belgian Congo, bordering the Zeu soil unit, there

original differences in goil formation, but a lot of thb comnaratl

: povertbix the 5011q ‘on the U~anda side of the-bordcr mu°t by put

"6- ; e ? E

Lete y -

pe : Profile 2., (18369-73)

Lendu Forest, West ¥ile. i 5

Q6 Dark reddlSh brovn (5YR: 3/2), sandy loam, oubangular
g COETE blocky structure

€ - 14" Reddish.brown (5YR:4/3), sandy clay loam, weak ~ubanguL
blocky structure

14 - 24"  Reddish brown (5YRs4/4), sandy clay, finc subangular
blocky/crumb structured

24 - 44" Reddish brown (2.5YR$4/4), sandy clay, crumb structured
44 - SO Sandy clay loam, Rotted rock with many stones.,

Soils in the incised valleys arc usually little altecred
alluvium, The valley bottoms hava gcntlo slopes -and it-is-an cas;
matter to’ arrange simple irrigation systems, and the scil is then
very productive, though it is of rather limited extent. It is id

for ssed beds cr for growing crops which are not wanted in large
To the north the Zsu conplex gives way to the War mappin

soils, To the east is the West Nile escafpment, and in the zone
1 3 3

close to the escarpment the scils tend to be thinner than inland.

very deep soils with humose topsoils of great thickness, far bette

soils than those in Uganda. This is probably. due, in part, to

to poor management and the effects of widespread sheet erosion.

Analytical data are presented in the appendix. kechanl

analysis shows that soils on both zmphibolite and gneiss are 11ne
sandy clay loams, merging down into sandy clay. Organic m;tter it
high on account of the altitude. The soils are acid, but the vex
marked acidity of profile 1 may be due to its situaticn in the for
It is noteworthy thzt in this profile thec acidity decreases with

depth, All bases arc very low, and so is the phosphate content,

The profile developed on gneiss was not under forest and is conseq

rather richer in bases.

War Complex of Catenzs.

The War mapping unit is a complex of catenas, occupying
the southern part of the Vest Nile Plateau, excluding the Zeu arca
in the south west, at an altitude of about 4,000 feet. .

The underlying rocks are mostly metamorphic gncoisses,
schists and quartzites, which have becn very deeply . weathered.
Weathered rock is the parent matorial of the 50115,'wh10h are usua
resorted at the surfaces, and stoneline types are frequent, Major
rivers, such as the Ora, occupy fairly decep valleys so that therc

a high surfzce relicf. Soils change fairly rapidly with the natu
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of the underlying weathered rock, butwvaribué'kin&s:oﬁ red loam A‘ ,
constitute the dominanﬁziypgs.. B 6 7 i

A soil on 3 éﬁartz—gneiss outcrop showed a few inches of
grey“broﬁﬁ (10YR:5/3) loamy. sand over rock rubble and stones. More
commonly, even when rubble is within a foot of the surfacc the soil
is reddish browm (5YR:4/3) sandy loan. Deep cuttinws on lower slopes
frequently show well developed subsoils, and it is often -diffiicult to
determine how much of this is rotied rock in situ. Such a proflle
near War showed - i i _

"0 - 6" Reddish browm (5m=4/4) fine sandy clay loam
6 - 72" Reddish brown (2.5YR:4/4) clay loam.
‘A more typicél.prpfile is described below,

Profiflen 3y
Paidha rest house. Altitudg 4,800 ft., flat site.

0 -~ 6" Dark reddish brown (5YR:3/2), sandy.clay loam
6 - 12" Reddish brovm (5YR: 4/4) fine sandy clay loam
12 - 28" Yellowish red 3YR¢4/6), clay e

18 - 24" Yellowish red (5YR:4/6), clay T
24 - 36" Red (2.5YR:4/6), clay '

‘Laterite is not common, but there are cuwrasional patchéé.
Quartzite ridges and hills are present and usuailx carry poor soils,
On the steeper hills there is a marked catenary distribution-of scils
in which tcnrues of fairly deep and sorted drift are separated ty
strips of ukeTetal soil on bare, fresh rock. Treeﬂ seem to grow .
equally well on both tjpes (most of the large hllls are forest ’-
reserves.) A TSR ATNET P ey A

The War area has a fairly high rainfall, {(oy55), good
vegetatlve cover and a comparatively intensive agriculiure, Humose
topsoils, however, are generally Shdl’Ow, which may hec due to some
extent to sheet erosion, for many s}opes are steep, and there are
one or two places thre gully erosi&h;is active, notably in the area:
west of Kango. The valleys are inciééd, and there are narrow strips
of deep, humose alluvial soils, as in the Zeu area to the south.
Towards the scarp in the east thin dark soils appear, At\Use forest

reserve for instance a profile shows

0 - 12" dark grey (10YR:4/1) loam sand
Stonellne
Gritty orange coloured rotted rock
To the north the War soils are replaced by the Arua\qapping unit,
To the west is the watershed region, and scils there tend to be
shallower than usual. : : ' .
Analytical data for Jar scils are very like those obtained

A3 e
from Zeu soils, Mechanical analysis shows the dominant texture is

| 0
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fine sandy clay loam, with sometimes a -lighter textured topsqil

or heavier textured subsoil, Organic matter is less high; an& base
content is low. : Phosphate is often low, though in the ezample given
in the appendix it is quite high. = Soils are acid, usually with a
pH between 5 and 6,. . _'_ T .

T

Arua Series.

The Arua mappéﬁé'ﬁnit'approx1m ates to a szngle soil serie
and occupies the central part of the %West Nile plateau at an altltude
of about 4,000 feect, in an area of good rainfall. It is underlain
by metamorphics of the Basement Complex, but the orof11es dc not
appear to be dircctly deerud from the underlying rock Much of the
rock is deeply pre-~weathered, but there are several outcrops of fresh

rock, as at Arua hill itself.
A complete profile is shown below.
“Profile 4. (81394-T)
Mbaraka : T e g 4 =
0 ~ 6" Greyish brown (10YK:5/2) sandy clay loam e
.6 - 30" Brow (10YR:5/3), sandy clay loam
30 - 48" Pale brown (10YR:6/6), loam
48 - 60" Strong brown (7.5YR:5/8), sandy clar loam

.The most notable feature of the Arua soils is the deep
sandy layer at the surfacb which merges into heavier textures below.
In many. places (Arua gdlf course; for cxampls) the g0il on all parts
of the slopes appears to be groy sand, . though pits show that it'grades
down into red@1sh brown subsoils of heavier texture and eventually
into rqtted’}zck. The origin of the sands is not yet known, . Many
valleys are nafroﬁ and there is little alluvium. Upper reaches of
valleys often display soil profiles similér tb thosc of the slopss.

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

" thickness of the hori;ons. The grey sandy topsoils are thickest in

the vicinity of Arua itself, and beccme thinner in all directions
away from Arua. Stoneslines may be prescnt. The laterite layer is
often thick,.but ig usually at some depth; on the Congo border,
however! it is very thick indeed and occurs either close to or at
the actual surface. TLaterite is freguently absent altogether, as
is shown in profilc 5. . ™ : :

: ' ¢Profile 5. (18416-8)

4 mls 'S, Arua s

0 - 10" Dark brown (1OYR 4/1) sand, single grain - small
crumb structurocd )

10 - 24" Dark. brown (lOYR:4/1) gravel, single grain - small

gl e . ... erumb structured

24 - 72"  Rotted rock.

Fl
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Yost of the soils are very freecly drzined and there is

rarely a desp accumulation of humose topsoil. Considering the sandy

nature of the soils they are guite rich in bases and have no marked

* deficiencies. "It is notzble that this soil supports the densest

population in West Nilg, but this may be.due to factors other than
soiljtybe; " It also supports a fibgrishing flue-cured tobacco
industry. To the east, towards the'escarpment,-éoils become very
thin and laterite has oniy a patchy distribution, though it is fairly
continuoué:in most of the rest éf the éréa; To the north the deep
sandy uppér pért of the sciltprofile gradually disappears, and the
Arua series gives way to éhailow, seﬁentary profiles of the Koboko
unit, The junction with ﬁhe War unit to the south is comparatively
abrupt, e e s . 1%

Mechanical analysis of séils of Arua series shows that they
possess loamy sand texture ih toprsoils, and sandy clay loam textures
below., Organic matter is ueually high, but the available base and

phosphate content is satisfactory for a sandy soil.

Koboko Catena.

e el =

Soils of the Koboko mapping unit are a catena:occupying the
northernmost part of the

Vest Nile plateau, at an altitude of a little
over 4,000 feet, : o

i

‘The parenf rocks are agair metamorphics of the Basement
Complex, consisting largely of schist and ¢neisses, with some
quartzites and small areas of granite. The rocks are often deeply
pre-weathered. On valleysides the vasal surface of weathering is
reached and both fresh and rotted rock outcrop to form the parent
materials of the sbils, ‘Shallow, sedentary soils are usual, due to-
re-sorting of the weathered rock at the surface.

4 typical Koboko profile is shown below,
Profile 6.  (18398-9)
Near Oraba , . ) e
0 < 6" Greyish brown (10YR:5/2), sand to sandy loam
6 - 12" Brown (7.5YR:5/3) sandy clay loam
12 - 24" Murram -
24" + Rotted rock (schist)

Slopes are often steep and there is definite evidence of
colluviation afforded by the presence of derived murram in the
stohelines on lower slopes. Some stonelines contain fragments of
unweathered rock other than gquarizite, and there may also be some
original laterite. There is much skeletzl 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 these are often virinally soil-less. Laterite

Ry e A 0







Yumbe Catena.
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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 well, The Koboko soils are regarded

favourably by peasant farmers, but their potential is considerably
less than those of Zeu, War or Arua,

To the east the soils thin out towards the escarpment, which
ig not such a marked topographic feature here as in the south of Vest
Nile, and skeletal soils on rotted rock are frequent. On plateau
remnants in the southern part of the Koboko unit, soils may be two to
three feet deep, whero they merge into the Arua serics, To the west
is the watorshed between 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. i)

‘The Koboko soils differ from the Arua soils in being shallower
and more leached. They are acid with a pH of between 5 and 6, and

contents- of available bases and phosphate are low,

v

- The Yumbe mapping unit which spproximates to a catena, occurs

. on the ldadi plateau at about 3,200 feet, -espescially 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. Néw, however,

.due to surface erosion they are considerably truncated., A typical

profile is shown below,

ProfiEn elil,

Otren. :

0 - 6" Dark brown (7.5YR£3/2), fine sandy loam
6 - 18"  Brown (7.5YRs4/2), fine sandy clay loam
18" + Laterite :

The main distinguishing features of the profile are the
ubiquity of laterite and a topsoil of shallow sand or sandy loam,
usually of a grey brown 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
6f massive laterite. Below the laterite is rock which may or mey nct
be rotted, This is frequently oxposed on valley sides. Due to
rapid drainage the soils are well leached and they are frequently very
poor in nutrients, Deeper phases of the Yumbe soils are found just

below the escarpment, where the sandy topsoil may be up to three or
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four feet thick. A profile from thls area is shovn below,

P ke

Profile 8. (7516-—9)
émugo. Mld slope. ; - 5 :
o~ 6" Black (10YR: 4/1) clay loam, weak crumb structure

6 - 24" Very dark groy (7.5YR:3/0) ¢lay loam, Sllghtlj mottled
strong brovm, cloddy dry, massive wet.

24 ~ 80" Brown (7 3YR=4/4) grltty clay with mlca and murram

These 01ls are probably enrlched by solutions draining
from higher ground which enhances their fertlllty. For this reason
they are hlghly regarded for tobacco cultivation. '

The depth of the soil is very varldble and even within cne
small pit it may change from 6" to 36" around the sides. In the
Wolo arca the soils are very shallow on massive 1aterité, with
usually only a few inches of very dark grey brown- (10YE:3/2) 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 scmét;mes present, as in the valley north of Yumve
itself, and these are uéually the most fertile soils in the area, ?

The Yumbe unlt eventually gives rise to the Okollo after .
more extensive erosion, Where the underlying rock is highly -
weathered, erosion of the topsoil and laterite!will give rise tbAdeeé
Parombo red loam. This 5eing so, the southern part of the Madi plain
has apparently suffergd more erosion than the northern, where the

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

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

Apart from sandy bottom lands the heavier types of upland
Yumbe soils seem to be the most fertile. The Omugo profile shown in
the appendix is a sandjléléy loam, fairly rich in organic matter and
base content. In the other profiles organic matter is not high and
the base content is 1ower. Phosphate is deficient in most v'umbe

soils, The s01ls are acld, with a pH usually below 6.

Parombo Series

The Parombo mapping unit, which approximates to a soil
series, occupies irregular patches on the YMadi Plain at an altitude
of about 3,200 feet. I_‘ .

The soils are devéloped-bﬁ deeply weathered metamorphic and
granitic rocks of the Basement Coﬁplex most. of the rocks are schists,
which are easily weatherable. The areas of Parombo soils have

abrupt junctions with the Okollo unit where there are skeletal

o






‘crests, Relief is generally moderate.

-] Qe

soils formed on fresh rock. . i ) ;
The profiles themselves are mostly of the red loam typo, and
very similar in many ways to the soils of the War unit aon _the West
Nile Plateau. A typical profile is cited below,
A Profile 9. (18421-3)

-

Uleppi.

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

6 -~ 12" Yellow red (pYR,S/é), grltty flnc sandy clay, subanguler
blocky structure ‘ o

12 - 72" Yellow red (5YR:5/6€), finc sandy rotied rock with
quartzite basis Z

Despite the similarity Sf ébils between Parombo and War
units, the climate abo&e and below the eséarpment is very different,
which profoundly affects the utilisation of the land in the two
localities, For example coffec, one of the main crops on the platecau,
is not grown in the Parombo area. -

Laterite is not frequen+ on the Parombo soils, but docs
occur, as at Parombo 1tself, where rotted rock is lateritised in situ,
and there are also large fragments of derived laterite often measuring
up to one foot in diameter,l At Bondo there ars decper ;ed colours i
which suggest the presence of amphibolitic rocks, but the area also . {
contains many stony soils derived from gneiss. Here thé unit is a 1
soil complex which appeafs to be a lowland equivalent of the Zeu
unit above the scarp. : Rock outcrops, cspecially of quartzite, are
common, .Valleys are mostly fairly wide and shallow, and the soils on

valley sides are much the same as those on ths upper slopes and ridge

At the foqt of the escarpment, there is frequenily-a wedge
of detritus which gﬁveé rise fo fertile red loams, This kind of :
s0il has not been mapped separataly becéuse of the small -size of tke
units, and the general similarity, for practical purposes, to the
Parombo soils. A pérticularly good example of this soil is sceen at
the scarp-foot behind Nebbi, on the site of the cotton varisty Hrdaill
centre, ! SR s

““The soils of this unit display many differences in their
chemical and physical constitution. The ﬁide range is due to
variations of site, drainage and parent matyrlal

Soils at sites near the foot of the ocarp are usually th
most fertile. They contain drift or hillwash from the scarp,
incorporated in the parent material, which includcs an abundance of
weatherable minerals, They also reccive the run-off from the scarp,
which becsides improving their moisture content results in a certain
amount of base cnrichmcnt by downslope illuviation, In thuse sites

vegotation grows well, and the organic mattor content is therefore
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usually hizh., Two other e e e appendix, The
north Ofaka topscil is particularlysgiﬁy in nhosphété,'is neugral and
bas a good base content. The'Ulepp 2/ds deficient 1n phosphate but
the base content and the pH especiz 11J Ln the topg01 are qglte
satisfactory. Both'topéoils show a high orgdnlc matter figure.

Aviay from the escarpment-there iz no additional supply of
bases or water, and the soils are highly leached red loams, similar
in many ways to Buruli soiles.but not. uauaTIy lateritised. These
poorer soils show some variation among themselves depending on the
nature of the underlying rock. 1he_butter cnes are derived from
amohlbollte or mica schists, and the rest from more quartzecse gneisses

and s1m11ar rocks.

Soils of the African Surface

Buruli Oatena.

The Buru11 mapping unit consists mainly of the lateritic red
loamb asboclated with remnants of the African erosion surface. It is
the same un1t v1 tually a catena, that occurs widely in many other
parts of Ubanda, but there are minor differences when compared with
other Provinces. From south to north there is a gradual deterioration
of the red loams, and generally the Buruli soils of Ncrthern Province
are poorer than those of Zastern Province or Bugenda, but there is no
c¢lear boundary. ”he red loams of northern fchcli have been mapped
under a separate nJme, the Pajule unit, because here the differences

are falrly well marked.
Typical profiles of Buruli soil are shown below.
Profile 10. . (17220-4)

Minakulu. ; ;

0 -~ 7" Dark brovn (7.5YR:3/2), sandy loam

] - 18" Reddish brown (5YR:4/4), tine sandy clayvloém
~18 - 30" Yellowish red (5YR:4/6), fine sandy clay loam
30 ~ 44" Red (2.5YR:4/6), clay loam '
44 - 68"  Red (2.5YR:4/6), clay loam
68" + Murram '

£

Profile 11,  (15937-41) &

Aduku. . 2

0~ 6" Dark brown (7.5YR:3/2), fins sandy clay loam

6 — 14" Dark rcddish brown (5YR:3/4), fine sandy clay loam
14 - 22" Reddishk brown (57vR:4/3), clay loam-

22 - 33"  Yellowish red (5YR:4/6), clay loam

33 - 40" Yollowish red (5YR:4/6), clay loam
.40ﬁ + Murram . Vo g - 2
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Proflle 12. (13461-6)

Al

Labora Farm, Galu.

0~ 3m : Dark brown (7 5YR 3/2), fine sandy clay loam, weak
v w0 subangular blocky structure

*3°=: 9" - Reddish brown (5YR:4/3), fine sandy clsy loam,
.~ ...:. crumb structure

9 - 22"  Reddish brown (5YR:4/4), fine sandy clay loam,
crumb structure :

22 = 30" Reddish brown (SYB 4/3), flne 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 crumb
structure'.

Veriations in the profile can arise as follows:-—

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

.Emall thickness. : Complete absence of a humose topsoil indicates 2

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 where the vegetation cover is thicket, and there

' .is a lot of bare soil exposed to cheet erosion.

. The best soils of the Buruli unit occur along the Soroti -
Lira_—,Gulu ridge,  Laterite is almost always present, below which is
rotted rock. Stone lines may or may not be present. Theée soils are
probzbly the most: productive in Acholi, but in Lango they are often
rather poor. #s

The analytical data in the appendix are of typical Buruli
soile, Most textures on analysis, show a good deal of sand, and
nost samples fall intc 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 due te
éggregation of smaller particles by iron oxides, It is usual for the
clay content to increase dovn the profile, but the amount of silt shows
no regular variations. 3 e : /

The content of organic carbon depends‘on severél_factors,
chief of which are the climate,; vegetztion cover and history of land
use, In wetter arcas, suck as the Gulu arca, which usually have
the best vegetative cover, the carbon iends tc be fairly high, and is
low in drier areas witk sparse vesgotation, such as the Iiinakulu arca.
Heavy cultivation or grazing tends to reduce the organic matier
content. Such soils are merging into the Pajule series;, which might
be regarded as dcgraded Buruli. Phosphate content is generally lcw,
and a topsoil figure of 20 or more is considercd high for these soils.
The soils are always acid; figures over pH6 are found in the botter
soils and arc associcted with wetter areas and high organic matter

content, In drier arcas and those with little organic matter the
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pE is lowest but Buruli soils rarely fall below 5.0 in any

horizon, Acidity usually incrascs with depth, Bases are generally

low, and there may well be deficienciss of major elements, The same
-trends are shown as before, and the soils which are poorest in

~phosphorus and organic matter will also tend to have low base status.

Mineralogical analysis of Buruli soils indicates a high
degree of weathering and most of the soils appear to be formed on

pfe;weathered parent material, Dominating the heavy minerals are

ilmenite and secondary 11mon1tp, w1th total of about 10% of zircon,

tourmaline and rutile. = Other mlnerals such as kyanite, staurolite,
and hornblende arc'préscnt as occasional grains, The light mincrals
are nearly all quartz. Thus thoTC are fow primary minerals present

whlch mlght release nutriznt deOS to the 3011 ‘on weatherlng.

Pajule Seriss.

Soils pf:fho Pajule mapping unit are similar to the Buruli

s0ils in many wayé but occur in dryer areas. In parcnt material

‘and orlalnal mode of formation the two are the samu, and the Pajule

may be re zarded as a truncated Buruli soil. They have much shallower
topsoils, and the reddish brown (5YR) hues always appear within 6" of
the surface. Eroded profiles which have been stripbod of -topsoil

are common, In this stats the surface tends to become baked hard in

dry weather which increasss their erodibility. Sheet crosion is also

'encouraged by the sparseness vegctétive cover, which is due in part

to poor surface conditions and severity of droughts and high rainfall
intensity. At their best the Pajule resomble the Buruli soils of <the
Gulu area: at-theirzﬁorst they present a laterite pavement with a
thin veneer of baked red clay loam, “The latter supports mainly stands

of bamboo (Oxytenathira abyssinica).

Typical procfiles are shown below,

Profile 13. (10433—8)

North West of Patlko. Top catena.
0 - 6" Dark groy browm (10YR:4/2), sandy loam

6 - 18" Dark rcddish brown (5YR: 3/2), sandy cldy
18 - 30" Dark rcd (2 5YR:3/6), clay

30 - 42 " i ¥,
AZi=pan T W el T
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Kiten Catena.

=5 5=

Profile 14. (10427-32)

North West of Patikc. , Mid catena.. :

0 - 6". Dark grey (10YR:4/1), fine sandy e

6 - 18" .Dark-reddish brown: {(5YR:3/2), sandy clay

18 ~ 30"  Yellowish red (5YR:4/6), with grey mottles, sandy clay
30 oo 42": . " Ii; n A : 1" = n

42 - 54!1 ¥ " > " " . !l . "

54 _'_A66n n oon ' " n 3 n

'Pajﬁle red loams often occur around large inselbergs,
which act as water collecting areas and the soils around their bases
may be enriched by illuviation, An unusually red version occurs in
the-Adilang area, Topsoils are 5YR dark reddish browns, of almos?
aﬁy texture, and subsoils are 5 to 2.5 YR reddish brown clay loams
and leterite occurs at varicus'depths.' These,soils are very similar
to soils in the Wiawer area of Karamoja.

The examples for which analytical data are given iﬁ¢thé~~~
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 phesphate, but this is not a usual’

feature, Hany other profiles are both phosphate and base deficieant.

The Kiten mapping unit is a catenary associafion~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. e

The arca is extremely arid (30-35" rain p.a.) and the soils

differ from similar soils elsewhere in characters which are probeably

- associated with 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 shown below,

Profile 15.  (19446-9)

Madi Cpei.

0 ~ 6" Dark.grey brown (10YR:4/2) loamy seand

6 — 15"  Brown (10YR:4/3) sandy loam - i 3 e
15 - 28"  Brown (10YK:4/3) sandy clay loam ;
28 — 38" Brown (7.5YR:4/3) sandy clay + murram

38" + Laterite "

It will be seen that ths soil colours are brown and not €0
red as those of wetter areas. Calcareous concretions sometimes
occur in what are obviously profiles of weathered rock in situ.

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

and seem to have illuvizted clay, together with some base enrichment.

B
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Laterite“occasionéily'océﬁré, and sméil patches of ﬁurram gravel,
especially’ to the east of XKiten itself. - 3%

* - A typical profile is‘shown'bélow.

Profile 16, - (18439-43)
North of Madi Opei
0.~ 5" . Brown (10YR:5/3) loamy sand
5 - 18"  Crey brown (10YR:4/2) gritty clay loam
18 - 25¢ B s e g A
25 = 360 1! Lt g L 3 el
36" + u n Bl N

At first sight this is rather like an alluvial profile,
but gravel and quartz grit through the prof‘le how that it is much
modified rotted rock in situ, : ,

The alluvial soils, when seen in #he dry season, are grey
cracking calcareous clays similar to those of other areas, and the
complete drying that they undergo in the long dry season has ﬁo
obvious effect on the soil profiles, other than self mulching,

- The chemical.data in the appendix show geveral unusual
features, In the first the sodium, phosphate and to some extent
the ‘other bases increase down the profile, This soil was taken
from e Site whers dlluviation was possible from higher ground nearby.
In the topsoil, bases and phosphate are deficient. This peculiar
trend occurs in Karamoja (Chenery 1955, Wil;ﬁn 1960) and indicates
the bveginnings of seﬁi—deéert conditions of soil formation. The
organic carbon flgures are hlgner than would be expected from the
general appearance of the 50115. The second profile shows a normal

profile distribution of bases and phosphate,

Soils of the Degraded African Surface

10. Anaka Complex

The Anaska soil unit is one of the most complex and iil
defined of the Province. It comprises a number of different soil
associations which diéplay such complicated inter-relaticnships that
they could not be mapped separately. - The simplest way of regafding
these soils 15 thét they mark a transitional zone between the Buruli
red loams and the largely skeletal soils .of the Palabek unit. They
generally show a topsoil of sandy loam, dark grey brown in‘colour
(7.5YR, or more rarely 10YR.) This frequently, but not invariably,
overlies laterite, one to three feet below. On slopes especially,
the sandy loam topsoil may extend down without iaterite, to a dark
subsoil of brown (5YR) cclours. Such profiles are éomparable with
the Dokolo profiles in morphology, but they are less fertile. .At
the other extreme the Anaka soils can approach those of the Palabek,

.r

and there the profiles consist of grey brown sandy topsoil overlying
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fresh rock, with sometimes a thip 1ayer'of_1aferite.betqeen.
Two of the Anaka profiles arc éiven below as examples of
the range that can occur, often within a very restricted area,
Profile 17. (17207-11)...
Karlo., Mid slope, nr. Lamogi .

0 - 3" Dark grey (10YR:4/1), fine sandy clay loam, wsak
crumb structure

.3 - 9" Dark greyish brown (10YR: 4/9), fine oandy clay loam,
. ~_wezk crumb structure

* 9 = 18" Dark brown {(10YR:4/3), finc sandy clay loam, weak
crumb structure 3

18 - 33"  Yellowish browm (10YR:5/4), flne sandy clay, sub—
angular blocky structure

33 - 48" Paler yellowish browa (1CYR:5/6), mottled strong
brown, (7.5YR: 5/0) fine sandy clay.
 Profile 18. (17216-9)

Paicho, Gombololo H.Q. Plateau. ;
0 -~ 3" Dark brovn (7.5YR: /2), fine éandy clay loam, clods

3 < 9" Paler dark brown (1OY“.4/3) fine sandy clay loam,
small clods

9 - 19"  Brown (7.5YR: 9/4) flne sandy clay loam, small clods

19 = 33"+ Yellow red (5Y““3/6) fire sandy clay loam, subangular
" blocky structurs

Thebcombin;tions of scil types deo not oECeur i nsany
particular t9pbgrdphic order, consequently therc iz no typical
catena. ‘ T gl -

Genernlly the Anzka soils are deecper when they adjein
Buruli soils and become more skeletal and shallow towards the

Palabek soil area. Lower and mid slopes arc usually the best for

_agricultural purposes. Analytical data from two fairly good soils

are given in the appendix, It is seen that in ths topsoils; the
base and organic mattecr conteonts are quite satisfactory, but the
phosphate content is deficient, ) Many tnakz soils are poorer than
these examples. . V ) ' .

Soils of Ancient Lake Depos 1t: on the African uu“face

As was oxplained in the section on geomorphology, there

was formerly a lakec cxtending bcyond uh€ present Le ka Kyoga, which
laid down sandy loam cediments; and it is on these that the Amuria .
éoil type is formed. These soils are continuous with the present
valley slopc soils, but coverﬂridges and Yill tops as well as lower
slopes, For practical purposcs this unit mey ‘be regarded as a soil
series, Sandy loam textures are the rulc, and thc commonest colours
are in the brown (7,5YR) range 3 although reddish brown (5YR) colours
are somctimes prescnt in the subsoil, Thay sre gunerally shallower

than the Amuria soils of Bastern Province, especially in the vicinity
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of the Lango - Acholi border, where sonils are often less than 12"
deep over laterita. In the better soils, laterite is abseni or at a
great depths. : : X
The Amuria soils havn no very abrupt boundary with 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 swamps but: this is an slaborate and
convolute form line, conseguently the }ine dravn on the map has been
smoothed out in p“rts. e '
Two typlcal profvlco are given belon.
Erofile 19, = (17232-5)
Omoro. Platea'.. . ' X
0 - 6" Dark brown (10YR:4/2); sand
6 - 18" 3Brown (10YR:4/3), sand x
18 - 48"  Brown (7.5YR:5/5), loamy sand
48 - 72"  Brown (7.5YR:5/4), fine sandy lcam
Profile 20. ., {(17228-31)

,i"\'\, Sl

Apigikwe. ©Plateau. ° ML -5 . . e
0~ 5" Very dark-grey browmn (10¥R:3/2), sand o A \
5 - 12"  Browm (7.5YR:4/2), loamy sand e RE ok

12 - 20"  Brown (7.5YR:4/2), sandy loam
20 - 48" Brown (7.5YR: 3/4), sanuj loam witk murram pellets
4ot Laterite i A s

Analytical data for several soil types of the_Apuria unit
are given in the appendiz, The Cmoro profilec may be regérded as
typical of the sha}low soils of.the Lango —'Acholi bordgr‘§:ea.

They are acid and the base conteﬁts are very low in sﬁi%e of a
moderate organic matfer content. This may bé due to a grass cover
for a long time, as the sample is from an uncultivated site.
Typical of the soil generally, phosphate is very deficient.

The Patongz profile is much deeper, and is rather like
a Dokolo soil, The pH is exceptionally high for Amuriz soils and
the base content better 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
scettered areas, . b WS i :

The Apigikwe préfile’is ffom.a fairly average Amuria'§Oil,
though the absence of all bases but calcium {which is itseif very low)

represents a worsc state of affairs than is usual,

Dokolo Series.

This scil serics occurs only in Lango and they are regarded

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

e et s T =

&

ety e

| =







-20~"~

they scem to represent an Anmuria topsoil,. often quite thick, over

.a Buruli subsoil. o ‘iz o
Three typlcul profiles are shown below. e I
- Profilc -21. (19284-5C)

4 ul, B, Lira. ', k , :

0= 6" Dark gre (IOYR 4/1), loamy sand, crumb structure

'6 ~ G 1" ti n " " " n
12 - 24"  Dark brown (7.5YR:3/2), sandy 1oém, cloddy structure
24

40%  Brown (7.5YR:4/4), fine sandy clay loam, weak
crumb siructure X

40 - 64" Yellowish red (5YR:4/6), finez sandy clay loam,

structureleuss
64 - 88"  Yellowish red (5YR35/5), cley loam, structureless
88 — 20U n 1] i AL -1 " X 1 ;

Profile 22.  (15968-73)

Dokole, Prison Farm. Lower slope. .

0 - 4" Very dark brown (10YR:2/2), sandy loam

4 - 14"  Dark brown (7.5YR:3/2), sandy loam _
14 - 28" i i i fine sandy clay loam
28 ~ 3¢" Browm (7.5YR:5/3), fine sandy clay 1oam

36 - 52"  Yellowish re d (JzP 5/6) clsy loam

52 - Ten+ " - 1 . w' -

Profile 23.  (15962-7)

Dokolo Gombolola., Flat site. d
0 ; 2%"  Dark brown (7.5YR:3/2), fine sandy clay loam
ol = 51: HES " no TR n "

5 -~ 10" : Dark‘reddish brovn (5YR:3/3), fine sandy clay loam

10 - 187 v n n L A
18 - -25" » - o - e - } W i = “

25 -'36" Reddish brown (5YR:4/4),'clay loam

36" + iurram . -

Characteristic of thess soils are their deep humose top-

.s0ils which extend down to two feet in some cases. The organic

matter content though not high is higher than average for Northern

.. Province soils and appears tc be present in sgufficient amount to

produce a moderately stzble crumb struciurc and improved water

holding capacity. Colours are dark brown (7 1?“4/3) and. the

commonest texturc.is finc sandy clay 10&.. The subsoils arc in the

5YR hue and the textures heavier, ugually Claj loam,..«*. Laterite mey

or may not be present.

The soils occur largely in Dokolo county, hence the nams,.

but also cxtend as far as Lira where scme of the ‘best examples are

found. . They merge into Buruli unit by the thinning out ox-
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disappearance of the thlck tops011, and they merge 1nto Amuria when
the red subs01l dlsappears and the wnole prof11e becomes shallower.

The Dokolo serles can be found on any part of the plateau oxr slope

' and there seems uO be 11tt1e 1nf1uence of the topography on the goil

pattern w1th1n the mapped areas.

Analytlcal data from several profiles are given in the

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

-ére.amongst‘the ﬁest.fertile 9f>the Provinee. There is, however, a

- - clear deficienc& of phosphate, and the potassium content too, is very

deficient. It is rathor surprising that of the two samples from
Dokolo itself the plateeu site is more fertile than the lower slope,
for this is the reverse of the usual arrangement in mOSu soils of

Northern Provinceé, It is not known whether +hls 1s a regular feature

of Dokolo soils or not.

13.

Soils of the Acholi. Surface

Okollo Complex

The Okollo soil complex occupies considerable areas on the

" Madi plateau, at about 3,200 feet, in West Nile, A IMuch of the Madi

‘Plain is part of the Acholi eroolon surface cut across fresh, solid
rock, ‘and this is the parent materlal of the soils on it, These soils
are in marked contrast to those formed on pre-weathered roek, and are
generally very-shallow. e . ' -

Some of the shallowest of all are seen close to the top of
the Rift Valley escarpment above Panyimur, Here amphlbollteo,
gneisses and quartzites outcrop es extensive rock pavements which
are partially covered by gravel. Lven here there is a sparse
vegetation cover, mostly of thorn bushes and some grass. There are
several patches pf massive laterite near the escarpment, especially
east of Angal, . s

Elsewhcre there is some s’1ght accumulatlon of weathered
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 shows only
6 inches of grey browm (10YR:5/2) sand, with many small stones, Thare
are, fortunately, small patches of weathered rock (originally
micaceous) scattered throughout the Okollo soil unit, and these
produce soils of the series. They are quite suitable for cultivation
and settlements make use of such patches wherever possible but they
cannot be mapped on the present scale. Nerrow strips of{alluvial
so0il are also used for cultivation vherever poésible.

The boundaries of the Okollo complex vary as follows.
To the west is the West Nile escarpment, which carries skeletal soils,

but at the base there is frequently a wedge of detritus which forms
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soils of moderately good depth., The Parombo soils have an

irreguiar'distributibn within the Angalchmplex,'but become more
"widespread to the west. The junction between the two is often
remarkably sharp, followihg a rock'junction, but the boundary as

is neccssarlly somzwhat gensralised because many of the patches of

Parombo soil are %c0o small to be indicated as individual arcas. Th

junction cf - the Okollo with thu “Yumbe anlt is 1605 well defined but

the presence. of fairly largu spreads of ldterlte in the latter has

been used to flx the boundary. Tincal soils of the Okollo are laterit.—

Vo

"free but small scattered patches of laterite do occur in the mapped

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

‘the cast the Gkcllo area is bounded byvthc nany scarps of widely

differont sizes which scparate it from Rogem sand,

" The analytical esu;.tu obtained from ) rumber of soils of

Ckollo type are given in the appendix., It must be remcmbered that it

is not always possible5"ﬁithiﬁ the Okollomapping unit, to find even a
six inch depth of soil, There is low phosphate contént, and a very
small amount of organic natter, Thé figures for base content are low,
'indicating a general deficiency, thbﬁgh it must be admitted that they
are no worse than ﬁany soils which arc deeper and poscess better

: physical conditions.
J_' available which,
I

14, Palabek Comnlex.

Prosumably there are weatherable minerals

on decompcsition, are able to provide some bases.,

In north and west Acholi s new crosion surface has been
formed at 3,000 feet, known as the Acholi surface, largely cut across

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

Afrlcan surface On the Acholi surface fresh rock is tne soil

parent material and it aprears that very little soil formation has

occurred in the prescnt cycle. Not all pre-weathered rock has becen

removed, however, and therc are patches of recd soils scattered
throughout the Palabek soil unit which is thus a soil ccmplex.

The
_éituation is comparable to that in West Nile

whore pétches'of Paromboc
so0il are scattered within the Okollomapping unit, The differences

correspond to changes in the underlying rock type,
outcrops of laterite,

There arc élso
always on ridge tops or plateaux, which arc

remnants of the lateritised African surface
patches of Anska or Buruli soil, but they afe of such limited extent
that they cannot be mapped separately.

deposits are spread o

on these are small

On low sites alluvial
vor the rocks, and these probably represent ihe
better soils in the area, : Pt
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Examples of Palabek profiles are given below,

Near Ogibi. (Palabek Atiak track)
0 - 6" Dark brown (7.5YR:3/2), loam
6 - 12" Brown (7.5YR:4/2), sandy clay-loam
12 - 18" Brown (7.5YR:4/3), clay loam:
This merges into a layer with the same material and
rock fragments.,
‘Profile 25.
Lolim, ? ; .
0 - 6" Very dark.grey brown (10YP 3/2), loamy sand~»
A 12"  Dark brown (10YR: 3/3), sandy loam »
12 - 18"  Dark yellowish brown (10YR:3/4), sandy loam
18 - 24"  Brown (7.5YR:4/4), sandy clay loam . ' Fack
Profils 26,  (18556-8)
Ridge north of River Anaxa
= 0) Sl Greyish brown (10YR: S/L,, flne sandy clay loam crumb
4 -~ 9" Brown (10YR:5/3), fine sandy clay loam, wezk crumb

9 - 24“ Yellow1sh brown (10YR:5/4), sardy clay cloddy

These are come of the better soils types, but it must be
B

;,remembered that there are also large areas of very.shallow and poor

soils, and even barc rock. The chemical data ir the appendix are
from such soils. They show the usual low contents of organic maticr,
:available'bases and phosphate but these tend to increase with depth
as a result of severe dry seasons, like ths Kiten scils.

Soils of Cld Riftv Valley Scdiments

Hogeg Type. .
A The most uxtensive of the soil types formed on rift valley
deposits is Rbgem san d 1n Wegt Nila, ,
' This is a de@p, saqdy, red soil which often shows little
variation over many square miles; it is one of ths few mappable goil
types (soil type used in its defined sense) in the Protcctorate.
Topographically it- occurs on a plateau varying in height from a few
feet to about two hundred fcet above thb River Nile, which is...- -
dissected by several very broad valleys which cross
enter Lake Albert or the Nile,

the plateau to

The parent material is a Pleistocene

lacustrine deposit known as the Kaiso beds (although probably younger
than these of the type locality, Kaiso, in Bunyoro). There are
occasional bands of diatomite, and clay but the soils are almost
always sandy. '

SO |
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A typical profile is shown below.
Profile 27.
Pakwach, Terrace. S R
0 - 3" Grey brown (7.5YRs4/2), coarse sand
3 -~ 15" Reddish brown (5YR:5/6), " -
s 36" " q (5YR:4/4)7 1 “n

36 ~ 48" u L) u 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, Jjust above
the swamps, narrcw strips of what is a transition between Ora clay
and Rogem sand, are found, It s dark,‘sandy clay or similar texture,
and yet does not suffer flooding in the wet seascn. Here various focd
.crops other than cassava are grovn.

Some unusual soils at Pakwach may be described here as they
do not cover sufficient area to warranfdénsébératg mapping_ynit but
are loczted adjacent to the Rogem sand. A spit of shingle and shells
has been built out from the shore at Pakwach, and within this are
lake-laid sands which are very saline. In fact, in former days this
s0il was used as a source of salt, The spit at Pakwach is tho only
one along the Nile, though there are others in Bunyoro =zlong the banks
of the Lake ilbert.. _ : s W

These deep sands have z low inhsrent fertility, falliné of £
rapidly from the topsoil dovmwards, Two typical topsoils are given in
the appendix and it is seen that even topsoils have low organic mattcr
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 bases but apprcaching the sterility of pure
sand. - This is due to the very low clay and organic matter contents.
Lower slopes near scarp margins, as was explained above, are better tharn
the upper slopes, and an example from Inde is givoni This has ample
phosphate, and the base content is not too bad, though czlcium is
deficient, :

Paraa Seriesz. . ; 8

These soils are formed cn Kaizo sediments in Acholi, like

.the Rogem sand of West Nile, but thera arc several differcnces in

character. Generally the soils are of a browner colour than the
Rogem which are very red, Wnercas the Rogem soilg afc almost all
coarse sands, the Faraa, although usually sandy, do show a.greéter
variety of textures. Some of the profiles rapidly bccome =2ndy clays
with depth, and in the neigkbourhood of Paraa itself there are large
pebble beds.
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Two typical profiies are shown:helow;k Ry orotiles
B L Profile 28.
" Te' Okoto (i. 33) S
0°= 6" Dark greyish brown (10YR:4/2), sand
"6 - 12"  Brown (7.5Yk:4/4), sandy loam
12 - 18" Reddish brown (5YR:4/4), sandy clay loam
18 - 36"  Dark red (2.5YRe3/6), sandy loam

Profile 29,

Pak ba

0~ 6" Brown (7.5YR:4/3), sand

6 - 12" " (7.5YR:4/4), sand

12 - 18" Yellowish red (5YR:5/6), loamy sand
18 - 36" " n-*(5YR:5/6), sandy loam

Most of the valleys in the area are narrcw and there is no
eqivalent to Ora clay of Vest Nile, and censequehtly there are no
swamp edge soils equivalent to the most fertile.soils of the rift

val}ey_lowlands. All the rivers have short courses and the area :

is"more efficiently drained than the West Nile arcas, and the
problem of water supply -would maks agriculture difficult. !
Fpntuﬁately the entire arca is in the National Game Park, which is

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

expanses of severe gully cerosion, especially arcund Paraa, which are
due to overgrazing by tho very large nuﬁﬁers'of animals, especially i
hippo., N _ : -_ '
Analyses of Paraa soils’show them to be very sandy, acid,
and with a low contcnt of beses. Phosphate, in somec samples, is
remarkably high pessibly from the manure of the natural fauna. .

Alluvial Soils

Pager Series i

: Although the lowgr valley of the Aswa river consists
largely of bare rock, ‘the ubper valley (the river is-called the Moroto
in Lango) and its branches, have deposits of alluvium along their

courses. The soils developcd on this alluvium occur in broad spreads

several milcs acrcss, and dospite the ground being very flat, the

soils arc not usually swampy. T%ﬁesbils appear to have attaincd somc
degree of maturity zs indicated by}textural rrofil: which shows an
increasing heaviness with depth; and not the random variation that
occurs in recent alluvial soils;' thcy may.thus be regarded as 2 '
mappable soil serics.,

ilost profiles have dark coloured top soils, generally inx'
the 10YR hue, dark grcy or dark brown being the commoncst colours.
Some soils in the Pader Palwo area are exceptionally yellow, Although

the textural profile is graded and topséils are lighter than subsoils,
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the majority of profiles are clays but cccasionally sandy profiles
do occur, as in the Kitgum. area.
In ‘many sites murram isipresenf at between one and three feet

from the surface, indicating arshallow fluctuating water table within

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

which may be 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 River
0 - 2" Dark grey (10YR:4/1), clay loam, veakly granular
2 - 9" Dark brown (10YR:4/3), sandy clay, " "

9 = 15 g & I sandy clay loam, angular blocky
: " i structure ‘
15 - 24" Grey brown (107R:5/2), sandy clay loam, " "
structure

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

. ; structure
36 = 48" " " m5Yi " (with paler slight mottling)
' sandy clay loam, angular blocky
L ; structure i
. 48~ 60" " " . . " (with paler slight mottling)

sandy clay loam, angular blocky
structure

Profile 31, (10445-51)

Pager River

0 - 6" Very dark grey (10YR:3/1), clay, granular structure

6 - 12" LSl " 1 " angular blocky structure
127> 24" " " " " n " " n

) .24 e 3611 [} n 1] " w ' " " n
36 - 48" Dark grey (10YR:4/1) " J o 2
48 - 56n 1 " N A ti gt " 1"
56 - 65" Very dark grey (10YR:3/1) ™ " L i

~Pager soils merge into the wide expanses of éebei clay
along the Karamoja - ﬁahgo border, Elsewhere they merge into the
dark sandy soils of‘theimuria and Anaka units, but in the north tkey
have fairly abrupt boundaries with adjacenti soil units, Genuine
swamp soils occur close to the rivers, but these are not usually
extensive, and havec not been mapped separately.

Analytical data for twio typiecal Pager profiles are given

in the appendix, They seem reasonably fertile, but -the phosphate
content is low in the profile from Pager and sodium is high in the

subsoils of the Agago site.
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18, Pakelle Complex.
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, in the northern part of East da

- The Pakelle 3011 comnlex occuples & roughly triangular patch

adl, insidé an area of Palabek soils.,

This mapping unit is really a geomorvhic rather than a secil

back-dc.mmmg of rivers and the creation of swamps.
are black clays,

much of the surrounding country..' Thig
edges. . Thoe area has a f

unit, and dellmlts an area where minor earth movencnts have caused

The swamp soils
but they are better for agricultural purposes than

is;céﬁecially true of the swemp

a-fairly high'rainfall despite its usual arid

appearance, and is quite prcductive of coﬁton.

Hot springs indicative

of scll s3linity, ococur a.few miles south of Pakellb, but gencrally

the ‘soils are not, saline.
dlstrlbutlon within the area manped

there are areas of gkeletal °011 ovyr fresh rock and some

smaller
patches of red loan.-

mlxture of swamp (Ora) solils and uplund 50115 of the g

The dlffereﬂu s017 terS have a patchy

fglabek units.:

28 raKQITe, and betwean the sxamps

The mapplng unvt can be regarded, as a complex

: The profllp below is a tjplcal sandy SGll from a swanp edge.

‘Profile 32. -(3444-u)

0 - 6" Greyish brown (2.52;5/2), loamy sgnd .
6= 140 " " W sandy loam e e
14 - 24" Yellowish brown (10YR:5/4), sandy clay loam - =
24 - 36" - Pale yellowish dbrown (10YR:6/4), sandy clay 2 R
1736 - 48"

Brovnish yellow (10YR:6/6), sandy clay

‘As. the soil typos are very diverse the chemical. data is
very variable,

edge so0il.

Ora Series.

The Cra soil scries occurs in wide seasonally Tlooded

valleys in the rift wvalley lowlands of West Nile The soils are

heavy black clays commonly referrsd to as black cotton scils, with
occasional carbonate ceoncretions,

Profile 33. (10855-61) ot

The analytlcal data in the appe ncharefrom a swamp

PRI
I

A typical profile is shown below,

R. Koichi, old flood plain ey a 5"
; 0 - 6" Very dark érey (10YR:3/1), clay, angular block& structure
B 6 - 12" @ n o ow " 1" i ES TR "
12 ~ 24m " 1 u m u n u "
24 s 36!! n n 1] n n 1] n n
36-48" 0w W o o "
48 - 6o 0 w " it e " w 1 u
60 ~ 721 0 n B v;l ‘ no. ) A

Sandy layers are sometimes f

profile. These are the result of oriéinél sedimentary banding and
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found in various. parts of the .
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- River Acha, swamp.

il —ogn

not of pedological formation, Such a profiile is shown helow.

Profile 34.  (10754-1)
River Ora, Flooa piladn s OOO £t.

0 - 6" Very dark grey (IOYR 3/2), sandy clay loam, weakly granular
Gl Sl : 0 M en b "o
structure

12 - 24" Dark brown (10f2 3/3), lcamy sand, structureless
24 s 30|| n n "
structure :

© 'sandy clay, weak angular blocky

sandy loam, weak angular block
In the Chongi-Kali area‘there isla becdliar afrangement of

soil types which is not at present olearly'understood. Eere the black
clays are not confined to valleys but eztehd up the ulopns and even to
the summits of low mounds. Occa51onal’v the Ora ‘'soils are saline,

(E G. profile 35), and therefore not utlllsed. The local people clzim
to be able to recogriss saline soils by the taste. Water conditions
.control the use of the Ora clays; cotton is the usual créﬁ, and food
crops are gensrally grovn on the margins of the swamps, where the soils
are the most productive in *he area. T :

_Profile 35. (10804—10)

TH ' 7

o - 6" Very dark grey (10YR: 3/1), clay, angular blocky suructure
6- ~ TE n it n Al

- sandy clay, " i ‘ 1
12 Syt se Hoien LiVe aqtlSik baon, kiR e Sy, "
24 - 36" '" n o on n. " 1 " g [ "
36 ~. 48" . W T " wooo : LA oy "
48 ~ 60" Dark grey (10YR:4/1), sandy clay loam, angular blocky siructiu
60 ~ 72"  Grey Brown (1O‘L,5/2), " n " B fo 3

2

Mechanical analyses, shown in the appendix, indicate
1rrat10nal changes in the texture p“oflle, suggesting that the
veriation is dus to sedimentation and not to scil formingz processes.
Most textures are heavy and clays threoughout form the ccmmonest profile
such as that from the River Koichi... Qrganic carbon and phosphate
figures are usually high, 2s are mcst baseé. Sodium is sometimes
present, as in profile 33, and it mey be excessive, Topsoils are

acid, to below pH5, although ca1c1um carbonate mhj be present in

.discrete concretions.

Panyimur Series.

Panyimur. series occurs along the shores of.ﬁéke Albert
(2030 ©£t,) in the south of West Nile district. Its 50119 are
ﬁfobably derived largely from old lakeside deposits, plhs a certain
amount of detriius derived from the escarpment, _The soils arc dark
in colour, but remarkably sandy in texture, though subgeils can bec as

heavy as clay lcan, They have fairly lcose single-grain ctructure
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and are very g¢asy to work, . Towards.the escarpmbnt the slope of the

.ground increases, but the soils are very much the same and _rarely

! become stony. The actual lake margln soils® are not used for

Bk

.cultivation, presumadbly because of excess water conditions,
A typical profilc is shown below.
Profllc 36 (13953—5)
Paﬁyimﬁr. merrace PO Lo TR : ¢
0 - 6" Very dark gy (TOYR 3/1), gand
6 - 15" Groy (2.5Y:5/0), sand
15 - 40" Very dark greyish brown (10YR:3/2), loamy sand

Analytical-data indicates that the scils are loamy sand
to. sands with a mcderate organic matter content. “The phosphate
content is high, and seems to increase towards the lake shore., ' Base
contents are fairly high, and sodium is absent, so these soils are

satisfactory in all ruspeots, in fact, theJ :are %hé»beet seits-in the
let Valley. : sy 2 ey = £ AN N - r -

5

Laropi Series. e S S

The Laropi soil series extends alorg the “banks of thé Nile

in the Northern part of the province; it coasistc of deep sands,

.originally laid down by the River Nile, Minor rivers cross the areas

mapped as Laropi and form narrow trzcts of heavy b1¢ck clays of th
Ora type, but these have not all been shown on the map., Deen gr""
brown sands form the whola of the soil profile-in most instances, but
there are sometimes horizons of different colour or texiure. Thesé

are original sedimentary horizons and not 5011 horizons.

Profile 37. (LO°30-4)
Dufile - L o =

0 - 6% .. Black to dark grey (1013 4/}, loamy sand, angular
blocky structure

6 - 24" Very dark grey (10YR: 3/1), ~and,y clay loam, angular
blocky structure

24 - 36" Very cark grey brovn (10YR:3/2),.sandy clay loam,
angular blocky structure

36 - 51" Dark srey brovm (10YR:4/2), loamy sand, weak angular
e blocLy structure

51 ~ 72"  Pale browm (1OYR 6/3), sand, strucs urele

Some of tha Lqropl.sclls are too saline for :cultivation,™
but genbrally thbJ are thu best =0il in the regions where they occur
- better than the average Ora, Rogem cr Metu soils.and are particularly
favoured for settlement -.

Maruzi county in the south of lLango district is bordered
along the Nile by a number of river terraces, which give risc to a

s0il which may be classed with the Laropi geries. It is sandy, and

-

| =






. much used for cotton (11 preference to the Buruli solls of the area)

0
grey to grey brown in colour, and although.it has Iiftielappearance

of high produ011VLty it is claimed locally :to be very good land, bein:

/.
Phere are’ uome p=tches of coar3u gravcls on-the terraces, unused for

¥ cultlvat1on, and these support dense thorny thickets.

Laropl proflles are very Varﬂablo. iechanical analysis
shows that subsoil textures are erratic, due to sedimentary banding
and not to soil fcrming processes. The orgénic matter content is
usually satisfactory, but in the very sandy aieas, as in Lango, a low
organic matter figure is normzl. Phosphate content is generzlly higrn
in West ¥ile representatives of this series, but the very sandy soils
of Lango are deficient. Bagse contents follow the same pattern, the

Vest Nils area being the best, though there is occa31onally excess
sod1um. ) e

22, Undifferentiated Alluvium,

Along the southern boundary of Lango district small rivers

:Teed into Lakes Kyogo and Kwania and these are terminated by'SWamp

alluvium, The zlluvial depesits are almost invariably~ dark grey cilay

u-q

With very infrequent thin lenses of fine sand. ‘Seasonal flooding is
regular feature of these soils and thic is reflected 'n thcir _
yellow1oh brown mottled subsoils. ”heJ differ from the Ora clays on

thls account and also in that calcium carbonate concretions are

_absent. - “These soils supyort swards of perennial grasses, chiefly

Echinochloa pyrzmidalis with Phoenix palmé_cn anthills, Profile 38

is typical of the Lango swamps.
Profllo 38 (11126-31)

Abalang Swamp near /qngal-ovhero roz 2d crossing.
0 - 6" Dark grey (IOYRﬂ 4/1), clc.ys angular blocky structure

6 - 12" 1 Y 1 mottled Jellowlsh brown,
angular blocky structure

L2i— 2l G oy (7.5%R: 5/0), mottled yellow1sh brown, anguldr
i blocky structure .

24 - 60" Grey (1.51R:5/0), " ®
il blocky structure i 3

The'analytiéal data show that these clays are fairly acid,
pH 5-6, despite a high base-content, indicaéing tho prescence of meni-~
morillonitic clay mintral. Available sodium approaches the danger
level in some profiles. Topsoils are notably low iﬁ organic matter
despite their dark colours which may be accribed té'thé.clgy mineral

and free carbon from grass fires. s 2 el Shi ety
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scarps are highest in the south and fade off to the north, but there
the Madi Hills may.reprcsent further faulfihé‘én a large scals.  .bcres
the escarpments are usually Okollo soils, and below them, apart from
small areas of colluvium derived from the scarp, there are goils of tihe
Rogem and Ora units. On the scarps theméélves there is only skeletal
s0il, pale grzy, sandy and stony. Due to the slopes there is 1litile
retention of water and vegetation is represented only by drought and

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

..work of Macdonald {3 ) indicates that the faulting on the Wesi ¥ile

sides of the rift, in the Obengi area, is a complex hinge zone, which
results in hany minor fault blocks instead of the large clean cuts agz
occur on the Acholi side and south West ¥ile. The effect of this ic
to break the soil distribution into smaller areas, (not mapped on the
present scale) which would in turn cause very scattered and patchy
agriculture if they should ¢ver b3 utilised, :

The qut Nile escarpment as distinct from the Rift Valley is

a north-south fgature, parallel ta the western boundary of the district.

Y
There-is no evidence for faultingiin the area, but Hepworth's (2) worx

suggests it is a warp which has been emphasised by later erosion,

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

.and can be folleowed to Koboko where it is a fairly minoyr 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 sided and have similar soil to the escarpment proper, The Metu
mapping unit ccvers the wholc zone of escarpment and hills, The soils
are gréy, sandy skeletal soils, and like those of the rift valley faults
are excessively drained in many plzaces. ) “ _
The Xadi hills have not been geclogically surveyed, but

appear to be an upvilted fauli block, mainly of gquartzites, the
dissection of which has given rise tc the present rugged topography.

The junction betiwesn the hills and the aliuvium neay Dufile appears

: A :
%o be a fauli scarp, but in the west the hills merge into the Madl

plain, In the hills'proper there ars the usual Qéey to yellowishk
browm, sandy, stony skeletal séils, but the topogfaphy is much more
uneven than on the fault scarps but there are ogéasional flat sites
where reasonable depths of soil accumulates. ;This is still sandy,
buit in suitable sites; or on the more micaccous rocks loamy soils can

g
occur, In some profiles there is even latexite. Sxamples of twe

profiles in the IMadi hills arc shown below.;

Profile 41. (7524-8)
Yetu . {
0 - 5" Dark greyish brown (10YR:4/2), Ioamy sand
R s ke " n " ariy doaw
A e G o e e P e
16 - 24" Brown (10YR:5/3), sandy clay loam
24 - 48" Dark browm (7.5YR:4/4), sandy loam
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Rocky Soils

23, Aswa Complex, ) ot

The river Aswa in Acholi follows for most of its course a

@

thick milonite band, which marks the line of a very ancient fault.

The water-course has mincr dsviations, but it must be one of the longest

straight stretches of river in the world.
fairly easily erodible to control the direction
extent, and thig is also shown.by the amount of freshly exposed rock.
This bare rock is ths basgis of the Aswa mapping unit.

In cortrzst to the Merote. reaches of the river, the Aswa
valley is not covered -by a thick sheoet of alluvium, bué is mostly bare
rock, and although there are many patches of alluvial soils on minor
meanders and backwaters they are of such small size and of such

- irregular distribution that they are not used for crops. They are
also liable to flooding. The main Aswa
tributary valleys of the same type, =uch

as virtually useless, and soil-less,

valley and the portions of

as the Azuga, can be-‘regarded

On slightly higher ground, where a reasonable depth of seil

replacos. the more usual shazllow stony soils, there is some cultivaticn,

and the profiles given below are of these atypical and better soils,
" Profile 39.
‘Aéwatﬁivar on Atiék_- Palabek track,
0 - 6" Very dark grey brown (10YR:3/2), sand

6 —:12"__ Derk grey browm (10YR:4/2), sand

. & Roqk

(- : -« Profile 40. (17188-91)
Higher ground, near above. Palulu,

0 ~ 4" Very dark grey (10YR:3/1), loamy sand

4 - 14"  Very dark grey brown (10YR:3,/2), loamy coarse sand
14 -~ 24" Dark grey brown (10YR:4/2), sandy clay loam

<24 - 36" Dark grey brown (10YR:4/2), szndy clay loam

Merging into broken rock

The exenmple from which the analytical data-is given . is from_
an area recently clcared by the Tsctse department and not yet

settled (1958). lMost bases are present in reasonable guantitices,

but the complete absence of phosphate is highly deleterious.

This is a fairly light scil and possibly the heavier soils are
somewhat better. i

- . i »
Hetu Complex. ) :

This name, taken from a village in the Madi Hills, has been

given to those areas on the soil map where there is ver% little éoil,

but steep rocky scarp slopes. Some
further.

ot these areas mayi be characterised

The rift valley escarpmen: consists of severgl fault-scarps

arranged ¢n echelon, roughly parallcl with the Albert File. The
t
i

The milonite must have proved

of the river to such an
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Profile 42. (18475-1)

SN EiAgoTo o

-0 -~ :8"  Dark grey (10YR:4/1), loany sand
"8 - 16" Dark greyish brown (10YR:4/2), loemy sand
16 - 24" - Dark brown (10YR:4/3), 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
wifh much bare rock, Above the escarpment is a dissected plateaun

with undulating landscape, which 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,

From 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 where 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 anything else. Lack of easy access is
likely to prevent any development. v i

The Maruzi (Mahaluzi).Hills of south_Lango are composed of

Karagwe-Ankolean rocks, mainly quartzites,  These have a skeletal soil

- and are comparable with the Bugondo hilis of Teso in Tastern Province.

There are some patches of highly sheared phyllitic rocks such as occur
at Serere in Eastern Province, and there may bc some smali areas of
Serere so0il series, though none were discqvered during the survey.
The Maruzi area seems to be drier than the Serefe—Bugondo area, and
soils are ngt so well developed, and suffer considerable sheet erosion.
The Acholi hills range from small tors to huge inselbergs
like Rom, All are composcd mainly of granitic or gneissic rock and
all have bare rock 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 unweathered 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 rainfzll as
runoff in the pediment at their bases, producing springs and wells.

Analytical data does not mean much in the case of these

soils, which are so patchy and reflect cnly the nature of the under-

lying rock and its degree of weathering. The Nebbi samples quoted
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Nuvertheless such pockets do occur amcng

.Referen nees

Volvanlcss Karamoja."
Hature, 182, 1480.

Eepworth, J.Y., (1955),

the southern part of the Ves

Jvy/10.

{1958).

Feb/55.

Verbal comﬂunlcutloﬁs

. Mucaonald, R., (1958).

I considering the

p. W.i., (1958), "Wloceno Wanmalln £rom the Nopak

(Unuuollchcd ruport)

Verbal communications

it iz not possible to gener

ecause lccal variation is too great.

"Ppoliminary cccount of mapping in
{ iile District.m

The high potassium figure and

alis

S

cs are low, but organic matter is high, probably 'because vheoy
are not cul 1vaiﬁd

i) e

ncy of other bases must indicate .relationship with underlying

such small arecs of 9011 within the Metu unit cach
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APPENDIX
AVALYTICAL DATA
Methods

o s

dechanical Analycis { . S

/ i T
Silt and clay were determined by the hydrometer methca of
Bouyoucos (1927) as medified by Tyner (1939) using sodium hexa-neia
rhosphate as the dispersing agent. The figures in the table are for
the International fractions 2

Clay {24, silt 20 - 2p i 3
Sand 20 - 2000

Exchangeable Bases (Cations)

The exchangeable cations were determined by a rapil method in

neutral normal ammonium acetate leachates (Hughes, 1959). Phe figures.

in all cases except for sands and sandy loams are zbout 80F of what is

actually present. For sands and sandy loams the more elabarcte fres
extraction technique was used and 95%-100% of the exchangeabls bases '

were extracted, ! I SR LT

It should be borrein mind that z zero figure for any cne
cation does not mean that it is entirely absent but fthat it was not
detected by this method, . y ;

Exchangeible Hydrogen

This was determlned in buffered p—nltrokhcnul cxtracts by tke
method of Schofield (1933). o et !

il ) :
pH was measured in pastos {zbout 1: 1) by 5 i
electrode method . s i iy ',"
; ; R ; 9 . il : ;
Organlc Carbon . . i ! f
- The wet combustion method of Walklay and 3lack (1934) i

used but their correction factor of 1 33 was not applle
Availsble Fhosphate e ; by

The well known method of Truog (1930) was used usng L
iiered N/SOO sulphuric acid as the extractaut. " et

Lower Limits of Adecuacy for Gocd Crops s
% Base Bxchanze Capacity

Calcium 20 for Kaolinitic soils it :
50 for Montmorilloniiic soils I >

t-...e_'«;zie'sium 5 ; :
Fotassium 2 : g & : :
it 3.5. (tea only) :
] 4.5 (most other crops) : :
Organic Carbon 1.0% > ;
Fitrogen . 0.1% : & o : s
Truog Fhosphate 15 fasioaialy i hX B i e

£ _ i

WRefiencnces =

Bouyoucoes J NG I g2TEN S on B e, UR2 B N3G and S 431

Hughes, E.W. 1959. To be submitted to J. Sci. Food Agrlc. ;
Sehefield, R.K, 1933, J. Agric. Sci., 23, 25 e
“rvog, 2. 1930, J. Am. Sec. Agron., 22, 874.« A
Tyner, E.H, 1939, Proc. Soil Sci. Soc. Am., 4, 106,
Walkley, A. and Black, I.A, 1934. Soil Sci., 37, 29.
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GEOMORPHOLOGY OF NORTHERN

BELGIAN CONGO

PROVINCE
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African Surface
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Locustrine Deposits Sandy Loam Facies.

Acholi Surface

Rift Valley Deposits.

Pakelle Swamp.

Alluvial Veneer.
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