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The purpose of this zeport is to assess land resources
and to aid the further agricultursl development of liwanga,
Shinyangsa, Mara, West Leke, Tabora and Kigema Regions. In
all, this is an area of about 146,720 square kilometres,
eéxcluding water,

The survey was started in September 1967« Field equip=
ment consisted of a landrever, camping gear, soil augers,
shovels, Abney hand level, "Munsell Coloyx Charts™, a Hellige~
Trueg Soil Reaction (pH) Tester and field keys for the ident-
ification of vegetation(2)(3){12). Office equipment cop-
sisted of drafting materials, stereocscopes, aerial photo-
graphs of approximate seale 1:140,000, uncontrolled mosaics
of scale 1:50,000, print laydowns of scale 1$50,000 and
13250,000, and planimetriec and topographic maps of scale
1:50,000 and 13125,000, Geological informatien(5) and maps
of scale 11125,000 were svailable for over half the area.

Initielly, soils were inspected at regular intervals
along all roads and tracks and notes were taken on land form
and vegetation. A Preliminary map was then drewn and the
units described on the basis of pPhysiography, geology, raine
fall, coils and natural vegetation. These factors were alse
considered when assessing agricultural potemtisl, Many parts
of the area are inaccesseble to wheeled vehicles and these

boundaries were drawn from aerial photographs, print laydowns
and geology maps,

The area was then traversed a second time to check the
boundaries and descriptions, At this time, 10 representative
pits were dug and soil s:mples were collected for laboratorxy
analysis., The higher category classification of these was
determined with reference to D'Hoore(4).

in describing the units, all terms were taken from the
"FeAsOs Guidelines for Seil FProfile Lescriptien¥(7) and the
"U.S.D.A. S0il Survey Manual*(17). "A Classification of East
African Rangeland”(15) was used to describe vegetative
patterns. Soil profile depths were rated as shallow(0-30 cm,),
moderately deep(30-100 em,) and deep(greater than 100 cm, ).
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The map area lies between the Eastern (Gregory) and the
Western Rift Valleys and much of it covers the Central
Plateau, an immense peneplain lying at an avergge elevation
of 1200 metres above sea level. Orenite outerops, often in
the form of huge boulders piled one on top of another, are a
striking feature of the plateau.

Mwanza and Shinyanga Regioms are generally flat to
undulating, with an elevation of 1100 to 1200 metres, and
they rise gradually towards higher land in both the east and
weet. On the east side of Lake Vietoria, the Serengeti
Plains are about 1500 metres mbove sea level and the highest
point, in Mara Region, reaches 1818 metres, Large parts of
West Lake Region lie above the 1500 metre contour and long
sandstone escarpments are prominent features. 4ll major
rivers in these regions flow into Lake Vietoria. Of these,
the most important is the perennially flowing Kagera which,
for a large part of its length, forms the Tanzania-kEwanda
boundary.

Tabora Region is situated on the Central Plateau, while
the Kigoma Kegion is mainly highlands. The widespread swamps
of the Malagarasi-Moyowosi River system lie between these
two regions. The pPerennially flowing Malagarasi River rises
in the highlands north of Kigoma and flows northeast to foim
the Tanzanie-Burundi boundary for about 160 kilometres, It
then bends southeast and finally west to flow into Lake Tang-
anyika 80 kilometres due south of its source, This river,
with its tributaries, drains sll of Tebora HKegion west of
33°E. longitude, Kahama District and aearly all of Kigoma
Hegion. On the eastern side of Shinyanga and Taborsa Regions,
the Manonga and Wembere Rivers drain to Lake Eyasi which lies
in a subsidiary fissure of the Eestern Rift Valley.

Geology

Geologically the area is underlain by rocks of Pre-
cambrian Age which form the base on which goungsr rock form-
ations have been laid down. In some areas, these have been
overlain by recent alluvial-lacustrine deposits, Intrusives
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of a very old age, mainly grenites and granodiorites, appear
as small outcrops throughout the entire area,

In most of the areas south (the Central Plateau) and
east of Lake Victoria, rocks of the basement ¢omplex lie near
the surface and frequently rise high above the plain, These
are mainly granites and granodiprites with associated quarte-
iten, schists and gneisses.

There are two younger associated formations gcattered
throughout the same region., One contains banded ironstone
interbedded with quartzites and metavoleanics while the other
consists of quartzites and metasediments with occasional
schiets,

In the Tarime Highlands and on the Serengeti Plains,
the basement rock is overlain by basalts and volcanic ash.

RBocks of yet another group appear throughout the Lake
Victoria region. These occur mainly in a narrow belt on the
west side of the lake running from the Uganda border south
through the Kibondo -~ Kasulu Highlands and across the Malag-
arasi Kiver towards Mpanda., The base of this formation is a
group of sandatones, quartzites and shales overlain by
distinotly banded red marls and dolomitic limestones., These
are exposed along the lower Malagarasi River (Unit 316). This
base is overlain by basalts (the Kasulu Highlands) and more
limestones. The upper layer of this formation congists of
very thick white sandstones with occasional bedded shales.
These are seen in the Biharamulo - Bukobe escarpments(Unit 324),

In the extreme west of the country is another system
which goes from the Uganda border south through the Ngara
Highlands into Buruadi, It reappears in a narrow strip
along Lake Tanganyika north of Kigoma and again south of the
lalagarasi River, This is a series of folded shales and
sandstones with associated quartzites, schists and intrusive
granites,

In the downwarped basins of the Central Plateau, partic-
ularly the Malagarasi and Manonga -~ Wembere, the basement rock

is overlain by recent lacustrine and fluviatile deposits of
sande, silts, limestones and tuffs., At some point in recent

.




geologic time, parts of the lianonga - Viembere depressions were
covered by a large laske in which deep bede of limestone
formed, The remnants of these lake bed deposits now occur

as steep escarpments throughout the valleys (Unit 305),.

In s8till more recent times, there has been deposition of
clays and sands in the valleys and the formation of residusl
overburden over most of the parent rock,

Climate

The most important features of climate are rainfall ang
temperature, In East Africa, elevation and the presence of
large lakes introduce slgnificant local modification in these
features,

Generally the rains begin in late September and carry
through until June. In the north, the main crop producing
area, the rainfall is bimodal with the months of January and
February experiencing a decrease in rainfall, Towards the
south the rainfall is almogst unimodal with only a slight
decrease in January and February., The Central Plateau
experiences hot days and contrasting cool nights while near
Lake Victoris and in the highlands the daytime temperatures
are moderated by the lake winds and the elevation,

The annual potential evapouration is higher than the
rainfall and since amoil water holding capacity ie generally
low, there is very 1little retention of moisture into the
dry season., At Ukiriguru, potentisl evapouration is 2100
millimetres while the average rainfall is 850 millimetres,

liost of the Digtricts around Lake Vietoria average
approximately 750 to 1000 millimetres of rainfall per year,
but in Bukoba Distriet pPrevailing east-west wind currents
over the lake have increased the rainfall to 1500 to 2000
millimetres per year, Generally rainfall decreases with
distance from the lake. The annual mean maximum and minimum
temperatures are 27 - 29% and 13 - 16% respectively,

Since the Central Plateau lacks prominent physical

features such as mountains and lakes, the climatic conditions
are fairly uniform throughout most of Shinyanga and Tabora
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Regiona, Yearly rainfall averages 750 millimetres and the
annual mean maximum and minimum temperatures are 28°C and
15% respectively,

In Kigoma Region, the Malagarasi Swamp, Lake Tanganyika and
the highlande act as climate modifiers. In the highlands, this
results in a higher annuel rainfall (1100 to 1400 nillimetres)
and slightly lower annual maximum and minimum temperatures,

The lower areas (Units 306, 316) have a yearly rainfall average
of 900 millimetres and the annual temperatures are eimilar %o
the Central Plateau.

The growing season depends upon the individual crop but
usually starts about mid-November, Harveating usually takes
place in June.

Vegetatiog

Brachystegia-Julbernardia woodland covers nearly all of
the Tabora and Xigoma Regions along with Kehama, Geita and

Biharamulo Districte. The bushed gragsland, with species of
Acacia~Commiphora bushes and Hyparrhenia-Bothriochloa grasses,
coincides closely with areas of high population density which
are mainly in the Mwanza, Mara and Shinyanga Regions. Bushland
areas are scattered throughout the bushed grassland and seem

to indicate areas that were once cleared of woodland but found
unsuited for cultivation, On the other hand, the Acacia-

Commiphora bushland of Unit 313 appears to be a climax veget-
ation like the woodland,

Hyparrhenia, Loudetia, Aristida, Andropogon and Sporobolus

species grasslands are found in the highland and hilly units
where the soile are shallow and slopes steep,. Andropogon-
Ihemeda grasiland dominates the Berengeti Plains, while
Bothriochlog-?hemada-prgrrhenia graseland dominates the
seasonally flooded lowlands. Everywhers small isolated areas
of grassland indiceate shallow or hardpan soils or seasonally
flooded depressions. Large Vossia-Cyperus permanent swamps
are found in the Malagarasi basin, the Mara River Valley and
several valleys in the West Lake Region.




Land_Use
Throughout the area the major agrieulture is subsistence
farming that produces maige, cassava, bananas, pulses and
certain food crops particular to the various yYegions. Livew
stock ie important to the majority of the people and large herds
are severely overgrazing the drier areas causing much erosion,
The most important cash crop is cotton, grown throughout tha
entire area but mainly in the Hara, Mwanza and Shinyanga Regions,
Coffee and tea are grown at Bukoba and in tue highlands. Tabora
District is one of TPanzenias major tobacco Producing arcas,

Annual burning is the main method of clearing brush and

0ld grass. At present this is carried out at the beginning of
the dry season, but triale at Ukiriguru have shown that burning
ie best done at the end of the dry season when there is suffic=
ient dry fuel for complete destruction of the brush, It is also
recommended that no grazing be done on the site until the rains
have started., This conserves the food reserves in the palatable
grasses, since they are the first to be eaten, and allows them
to compete with the unpalatable species.

Scils

In the area, the most important factor influencing soil
character is geology. Therefore, ths soils will be discussed
in 4 broad groups based on their parent rocks. Thesec are
i)granite-gneiss, ii)sandstone-shale, iii)banded ironstone«
volcanic and 1v)§11uvia1-lacustrine, including all valley soils,

Throughout the area the soilg vary in depth from shallow
on the slopes and hillecrests, where erosion is active, to deep
in the valleys and low arcas, where the erocded materigl
collects, Generally the texture of the subsoil is more clayey
than that of the purface (Units 304, 310, 3331)s

Water erosion is a widespread problem as most soils do not
have the structure or vegetation cover to withstand the intense
rainfall and run-off experienced during the rainy season,

i) Seils of granite—gneiss origin
These soils cover the greater part of the area and are
generally freely drained loamy sands and sandy loams with
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sandy clay loam subsoils. The clay fraction, which ranges

up to 40 percent, is primarily kaolinite. The pH of the
surface horigon is generally slightly acid %o mildly alkaline,
but pHs below 4.5 have been recorded where these soils are
intensively cultivated and highly leached. Reduced erop
yields as a result of extreme acidity have been experienced
in Mwanza Region.

Fertility is poor %o moderate with proven deficiencies
in phosphorus and nitrogen. Good response has been acheived
with applications of 125 kilograme per hectare of gingle
superphosphate and ammonium sulphate on cotton at Ukiriguru(g),
Little of no response has been recorded from potassium fertil-
izers though this element appears to be low in some areas,
Boxron deficiency symptoms have been noted in some areas and
responses to borates have been recorded, particularly in the
presence of high rates of nitrogen and phoephate, Sulphur
deficiencies may ocecur in wetter areas but are overcome if
single superphosphate and ammonium sulphate fertiligers,
containing suitable amounts of sulphur, are used,

Agricultural potential ranges from low to good depending on
8lope, s0il depth and rainfall but is generally rated ag fair,

ii) Seoils of tone-shale or

These soils are mostly found in West Lake Region and are
loamy sands and sandy loams that often have a sandy clay loam
subgoil, Liks the granite-gneiss soils they are well drained
and have a low water holding capacity. In Bukoba District they
are highly leached, pH is slightly to medium acid and fertility
is poor to moderate, depending upon the extent of leaching,
Pertiliger trials near Bukoba indicate some response to nitrogen,
Phosphate and potassium, particularly on tea., Small responses
to phosphorus and potassium have been recorded in Karagwe and
Ngara Districts but they are not considered economic(16).

Agricultural potential is fair where not limited by
slopes, low fartilitﬂ and shallow soils,

1ii) Soils of ded i £ ole ori
These soils are moatly well drained clay loame that are
high in organic matter and , hence, have moderate to high
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fertility. The clays are mainly kaolinite. The pH is
generally in the slightly acid to mildly alkaline range,

The banded ironstone soils (Unit 322) are reaponsive
to phosphate fertilizers(16), Thig is probably due to their
high content of oxides of iron and alluminum which may fix
pPhosphorus, Little economic response to nitrogen has been
recorded, perhaps because of the higher levels of organic
matter in these soils; nor has theres been response to pot=-
assium. There have been no fertilizer trials on the soils
of voleaniec origin but economic responses are not likely,

These soils have good agricultural potential but are
limited in some areas by slopes and shallow soils,

iv) Soils of alluviagl-lacustrine origin

These soils are generally imperfeotly drained, cracking
clay loams and clays, though some have a fairly high sand
content and others are silt loams. The clay fraction contains
high amounts of montmorillonite., pH is moderately to
strongly alkaline and significant amounts of free calcium
carbonate occur in the subsoil,

These soils have moderate fertility and so far no
economic response to phosphate and nitrogen hae been recorded.
The latter is perhaps due to the higher levels of organiec
matter which these s0ils accumulate,

Depending upon drainage, these soils have low to good
agricultural potentisl. The high clay content presents some
difficulty in tilling these soils as they are very aticky
when wet and very hard when dry.




Plate 1. - Granite rock outerop, typical of the
Central Plateau.
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Unit 30lg

Physiographyt Flat swamps and floodplains of the Malag~
arasi and Moyowosi Rivers, There is a large
shallow fresh water lake at the junection of
these two rivers and a few low granite out-
crops are scattered throughout the unit.

The elevation is 1050 - 1100 metres.

Geology? Alluvial and lacustvine deposits of graanitic
and limestone orisin.

Hainfalls 900 -~ 1000 millimetres.

Soilss Deep, very poorly drained, black sandy clay
loame and clay loams covered by at least 15
centimetres of organic matter., Around the
granite ocuterops there are imperfeotly
drained, greyish brown sandy loams over sandy
claye with fine quartz gravel throughout the
profile,

Vegetation:  Vossia-Cyperus permanent swamp dominated by
Yossia cuspidata, Cyperus papyrus, Echinochloa
byramidalis and Sorghum verticilliflorum,

Medium to tall Hyparrhenia-Themeda-Chloris
grassland dominates the higher floodplains

on which scattered trees of Agcacis spp. and
Combretum spp. are found(18).

Features: Since most of this unit is permanently
inundated, the agricultural potential is
very low,




Physiography:

Geologys

Rainfall:

Soils:

Vegetations

Featurest

Unit 301b°

Flat to almost flat swampland. Drainage is
slow to Lake Victoria via the Kagera and Mara
Rivers.

The elevation ig 1150 - 1200 metres.

Alluvial sands and clays derived from surround=
ing sandstones, granites and guartzites.

Estimated 950 -~ 1600 millimetres,

Very poorly drained, black peaty clay loams
over grey sandy clays with frequent ealcareous
nodules throughowt the surface horizon. The
accumulation of organic matter on the surface
may be as deep as 100 centimetres.

Cyperus-Vosgia permanent swamp with Cyperus
rus, Yossia gugpidata and Miscanthidium

violaceum the dominant species, Echinoghloa

Ryramidelis and Imperata cylindrica grow

along the margins. Tall Hyparrhenia-Panicum
grassland dominates the slightly higher sites

and scattered Acacia spp. are found throughout
the unit,

Some sugar cane is grown in the Ngono Valley
west of Bukoba, but since about 45 percent of
the unit ie permanently inundated its principal
use is for fishing. With drainage and irrig-
ation, much of this unit could be used
agriculturally(6).
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FPhysiography?

Geology:

Rainfall:

Soilsd

Vegetations

Featuresns

Unit 302a

Wide, flat to élmost flat seasonally flooded
valleys that drain slowly to Lake Victoria.
The elevation is 1100 - 1200 metires,

Alluvial and lscusirine sands and clays of
granitic origin,

750 - 1150 millimetres.,

Degp, imperfegtly drained, cradking,very dark
grey to black clays with fine quartz gravel
throughout and galcareocus nodules in the lower
profile. There are numerous slightly elesvated
sites with moderately well drained,brown sandy
loams over sandy clays. Beach deposits are
common adjacent to the lake.

Medium to tall Hyparrhenia-Acacia seasonally
flooded bushed grassland. The dominant grasses

are Hyparrhenig filipendula, Bothriochloa
insculpta, Sporobolus pyramidalig and Echino-
chloa pyramidalis. Acacia burtiii, A. drepan-
clobium and Combretum spp. are the dominant
bushes. The slightly elevated sites have
Acacia-Combretum bushland.

The primary use of this unit is for grazing
livestock, but some chickpeas and rice are
grown on the lower sitee,and maize and sorghum
on the better drained sites., Agricultural
potential is fair but seasomal flooding is a
limitation to mechanigzed agriculture. A

large part of this unit lies within the
Serengeti National Park asnd is not open for
agricultural development,




Unit 302p

Physiography: TFlat to almost flat with scattersd large
granite outcrops, often 30 metres high,
The elevation is 1150 - 1300 metres.

Geology: Alluvial and lacustrine sands and claye of
granitic origin underlain by biotite granodior-
itee and granites.

Rainfalls 700 -« 1000 millimetres.

Soils: Deep, imperfectly drained, cracking, very dark
grey to black clayes over grey clays with freq-
uent calcareous nodules throughout the profile,
Around the outcrops, the soils are grey sandy
loams over reddish grey sandy clays. Both
Boils contain fine pink gquartg gravel and have
moderate fertility. Beach deposits are found
near Lake Victoria..

Vegetation: Short to medium Bothriochloa-Themeda seasonally
flooded grassland comineated by Bothriochloa
insculpta, Ihemeda triandra, Setaria holgtii
and Sporobolus pyramidalis, Around the out-
erops and in shallow depressions, there are
scattered patches of Acacia burttii, A. geyal

A. drepanolobium bushland.

Featureas The greater part of this unit is used for grazing
livestock, but maize, cassava and cotton are
grown on the better drained sites and rice in
the lower areas. Agricultural potential is
fair, but seasonal flooding is a limitation
%o mechanized agriculture.
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Plate 2., - Alluvial-lacustrine plain of Unit 302D,

showing granite rock outerop-in the
distance,

Plate 3. - Erosion gully,in alluvial-lacustrine clays.




Physiography:

Geologys

Rainfall:

Soils:

Vegetations

Features

Unit 303

Flat to almoet flat semsonally waterlogged
rlain through which the Kagera River flows.
The elevation is 1200 - 1300 metres.

Deep lacustrine sediments of shale, quartzite
and sandstone origin,

850 - 1000 millimetres.,

Imperfectly drained,very dark grey clays over
dark brown claye cover most of the unit and
contain, at depths varying from 100 - 250
centimetres, a thin layer of di=mtomaceous
earth 15 - 30 centimetres thick. Woodland
sites have deep, imperfectly drained, dark
reddish brown sandy claye over dark grey clays.
Both soils have yellowish red mottles through-
out the profile., EPeach deposits are found
throughout the unit.

Medium Themeda-Acacia bushed grassland dominated

by Ihemeda trigndra, Hyparrhenia filipendula
and Loudetia gimplex grasses and the bushes

Acacia nigrescens and Commiphora subsessil-
ifolia. Adjacent to the Kagera River is a
Brachystegias-Acacia woodland dominsted by

Brachystegia boehmii and Acacia mildbraedii
with an understorey of Hyparrhenia rufa and

IThemeda triandra. North of the Kagera there
are two large tracts of groundwater forest.

The main crops include maize, sorghum and
bananas. There is a large cattle ranch south
of the Kmgera River and a large sugar and small
coffee estates north of the river, ILumbering
is also a main industry north of the river.
Agricultural potential is fair while ranching
potential is good because of the excellent
grass cover, Some of the ares is tsetse
infested.




Thysiography:s

Geology:

Rainfall:

Scile:

Vegetation:

Features:

Unit 304

Flat to almost flat lake beds, flood plains
and, in the northeastern part, alluvial fans,
The elevation ie 1030 - 1050 metren.

Unconsolidated alluvial and lacustrine sedi-
mente of granitic origin and calcareous tuff
underlain by limestone,

Estimated 500 - 700 millimetres.

Deop, moderately well drained dark brown to

to brownish grey sandy loams over extremely
hard brown to grey sandy clay loams with gcmall
caleareous nodules, The entire profile is
moderately alkaline, The alluvial fans have
deep,dark brown milt loame over fine sandy
loams, The lowest areas have deep, imperfectly
drained, saline black clays.

Short to medium Sporobolus-icacia bushed
grassland., The dominant grasses are Sporokolus

Acacia stuhlmarnii, A. drepanolobium, A.melli-
fera, Commiphora gampestris and §. mollis are
the dominant bushes. The low areas have a
tall Echinochlos haploclada seasonally flooded
grassland.

There ig very little cultivation. The sparse
nomadic population depends on livestock and
hunting. Agricultural potential is limited
by drainage, salinity and low, uareliable
rainfall,
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Physiographyt

Geologys

Rainfall:

Soils:

Vegetationt

Features?

Unit 305

Plat to almost flat plain broken by occasional
limestone escarpments. Broad seasonal
etreams, filled with sand and gravel derived
from the granitee of adjoining units, drain

to Lake Eyasi via the Manonga River,

The elevation is 1050 - 1150 metres.

Unconsolidated alluvial and lacustrine medi-
mente of granitic and calcareous tuff origin
underlain by limestone,

050 - 800 millimetres,

Moderately well drained,very dark grey clay
loams over light brownish grey clay loams with
fine quartz gravel and small calcareous nodules
throughout the profile. A shallow horigon of
secondary calcium carbonate nodules directly
overlies the vesicular limestone at about 70
centimetres. These soils have moderats
fertility and are moderately alkaline, Severe
gully erosion is common throughout the unit.

Medium Bothriochloa-Agcacia bushed grassland
with Bothriochloa insculpta, Pennisetum spp.
and the short annuals Eragrostis patens and
Chlorig pycnothrix. The dominant bushes are
Acacia mellifera, A. senegal, Commiphora
schimperi and C. campestrisg.

A densely populated unit with cotton, maize

and sorghum the main crops. Large herds of
livestock have severely overgrazed the land
with the result that thorn shrubs are encroach-
ing upon the areas used for grazing. This

unit has fair agricultural potential, but
unreliable rainfall and the ease with which
these soils erode are limitations.

vl




Plate 4. - Clay loam near Mwamashele in Unit 305,
showing size of calecium carbonate nodules.
(Surface horizon is about 20 cm.).




Physiography:

Geology:

hainfalls

Soils:

Vegetations

Features:

Unit 306

Flat to unduleting with occasional small hills.
Drainage is slow ito the llalagarasi Swamp.,

The elevation rises from 1100 metres in the
east to 1450 metres in the west.

Dolomitic limestones overlain in the western
part by reddish flood basalte and in the
soutuwest by interbedded sandstones and limestones.

900 - 1500 millimetres; increasing from east
to west,

Deep, well drained,dusky red sandy clay loays
over dark red cley loaws on the upper slopes
and cresis. On the lower glopes and in the
depreesions, the soils are shallow, imperfectly
drained, dark grey tc¢ black clays that contain
indurated plinthite. Thege sBoils have

moderate fertility.

Lrachystegia-Julbernardia woodland dominated
by Brachystegia boehmii, B. gpiciformis, B.
microphylla and Julbernardia globiflora *ith
an understorey of tall Panicum maximwn and
Hyperrhenia sppe A Loudetis arundinacea-
Microehlos indica grassland occurs on the
shallow goils, |

About 15 percent of this unit is cultivated
and maige, sorghum and tobacco are the main
cropss. IThe remainder is teetse fly infested
woodland. The clay loams have good agric-—
ultural poteamtial,

* Julbernardia globiflors is also known ae lsoberlinia globiflora.




Physlography:

Geology!?

Kainfalls

Soils:

Vegetation:

Features:

Unit 307

flat to unduleting unit that is slowly
draincd by the Kigosi, liikonga and Igombe
hivers into the Malagarasi Swamp., Low areas
are seasonally floodeds, There are occasional
low granite outcrops and a few voleanic cones.
The elevation is 1100 - 1200 metres.

¥edium to coarse-grained biotite granites
ovarlain by interbedded sandstones and
limestones, and in small areas by basalts.

Estimated 800 ~ 1150 millinectres.

Deep, imperfectly drained,black sandy clay
loams over dark grey sandy clays with calcar-
eous nodules at about 20 centimetres, are the
80ils of the lower aress. The rizes have
moderately deep, moderately well drained,red
sandy clay loame over reddish yellow clay
loams, On the lowsr slopes, indurated pline
thite often occure within a few centimetres

of the surfsce, Around the catecrops the soils
are grey sandy loams c¢ver sandy clays.

Brachystegis-Julbernardig woodland dominated
by Braciystegis boehmii, B. gpiciformig, B.
microphylla and Julbernsrdia globiflorg with
assoclated trees of Burkea africang, Ptero-
carpus angolengis and Uapaca sppr. ané a grass
understorey of Hyparrhenis rufas und Fanicum
maximam, ledium to tall loudetia arundinacea-

Hyparrhenia rufs grassland ic found on areas
which are underlain by indurated plinthite or

seasonally [looded.

Naize, sorghum and sweet potatoes are staple
crops while sesame, rice and beeswax are cash
crops, Agricultural potential is low to fair
depending upon drainage and soil depth. The
unit is infested with tsetse fly,
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Unit 308a

Physiography: Approximately 70 percent of this unit is flat to

almost flat with slow and poorly defined drainage. The
remainder, mostly in the northern and western parts, is
undulating with occasional low granite outerops,

The elevation ranges from 1000 to 1600 metres.

Geologyt Medium %o coarse-graingd greyish biotite granites,
Rginfalls 800 =~ 1100 millimetres.
Boilss Deep, imperfectly drained, medium acid, dark

greyish brown losmy sands and sandy loame over yellowish
brown sandy clay loams cover the flat to almost flat
areas. These soils frequently contain mottles and have
poor fertility. In the undulating areas, the higher
eites are desp, well drained, neutral to medium acid,
dark red loams and sandy clay loame that frequently

have a layer of pisolitic indurated plinthite immediately
overlying the bedrock(13), In the drainage ways the
soile are deep, imperfectly drained, very dark brown
sandy clays and clays. These @oils have poor to
moderate fertility,

Vegetationt Brachystegig-Julbernardia woodland dominated by

Zrachystegia boehmii, B. gpiciformis and Julbernardia
globiflora. Associsted trees include Burkea africana,
Afrormosia angolensis, Pterocarpus angolensis, Combretum
spp. and Dalbergia spp. Tall Hyparrhenig spp. and
Panicum spp. form the grassland of the drainage ways and
the grass understorey in the woodland,

Peatures? Flue-cured tobacco is grown for some distance on

either side of the railway from Tabora to Urambo, Staple
crops are maize, sorghum and bulrush millet., The ma jor
portion of this umit is uninhabited woodland that is

game and forest reserve and is infested with tsetse flye.
The agricultural potential of the red sandy clay loams

is good, while the potential of the other soils is fair
due to drainage and fertility, The soils in general gilve
significant response to fertilizers and manures(8),




Plate 6. - Braghystegia woodland with Hyparrhenia
Understorey near Bwanga in Unit 308a.

Plate 7. - Mixed cotton and cassava field in

Brachystegig woodland near Bwanga.




Unit 308%

Physiographys Almost flat to undulating with occasional
low granite outarops.
The elevation is 1150 - 1350 metrasg.

Geology: Medium to coarse-grained greyish biotite
granites,

Rainfall: 650 -~ 1000 millimetres; averaging 750
millimetres.

Soilsg Deep, imperfectly drained,dark greyish brown

sandy loems over yellowish brown sandy clay
loams that frequently contains mottles and
fine quartz gravel. Slightly higher sites
have deep, well drained, medium acid to
neutral, dark red sandy clay loams containing
red ironstone nodules. These soils have poor
to moderate fertility,

Vegetations Acacig~Commiphora bushland dominated by

Acacia fischeri, A. pseudofistula and
Commiphora schimperi with frequent patches

of Hyparrhenia rufa, Chloris gayana and
Sporobolus spp. grasses. Associated bushes
include Markhamig obtusifolia, Combretum
grandifolium, lannea humilis and Brachystegia

BPPes

Peatures: Cotton, maige and omssava are the main crops
but most of the unit is used for grazing
livestock, The agricultural potential of the
red sandy clay loams is good, but the potential
of the other soils is low because of drainage
and fertility.
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Unit 308e

Plat to almost flat with gilgai micro-relief
and numerous interconnecting drainage ways.,
There are occasional low granite outerops.
The elevation is 1200 - 1300 metres.

Medium to coarse-grained granites and acid
gneiss overlain by unconsolidated materials.

Estimated 600 - 800 millimetres.

Imperfectly drained,light brownish grey sandy
loams over sandy clay loams that contain

reddish mottles mnd frequent red ironstone
nodules. There is a continuous massive grey
cement-like hardpan at about 200 centimetres(10).
These soils have poor fertility.

Deciduous Baphia-Bussea bushland thicket

dominated by Baphig burttii, Bussea mags-
aiensig, Combretum irothage and Grewig burttii.

Tall Hyparrhenia-Acacia bushed grassland

covers the drainage ways. The dominant species
are Hyparrhenig rufa and Acacia drepanolobium,

This unit ies not used agriculturally and has
low potential because of drainage and fertility.
The soile are difficult to till because they
are extremely hard when dry and puddle when
wat,
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Unit 309a

Flat to undulating with occasional low granite
outerops. Shallow, wide seasonal rivers, filled
with ecoarse granite sand, drain to lLake Eyasi.
The elevation is 1050 - 1250 metres.

Alluvial and lacusirine materials over lime=-
stone which is underlain by medium-grained
biotite granites.

Estimated 650 -~ 750 millimetres.

Moderately well drained,very dark grey sandy
clage over very dark grey clays that change %o
sandy clay loams nesr the granite outerops.
These soils have small calcareous nodules in
the subsoil and have moderate fertility,
Moderate gully erosion occurs throughout the
unit,

Acacia-Commiphora bushland dominated by Acacia
gtuhlmannii, A. fischeri, A. nilotica and
Commiphora campesiris with an understorey of

short Pennisetum spp.and Sporobolus spp.
grasses,

The main crops are maize, sorghum and cotton,.
Large herds of cattle Severely overgraze much
of the unit. Agricultural potential is fair
but the soils are difficult to $ill and rain-
fall is unreliable., Plooding rivers isolate
this unit for as much as eix months of the year,




Unit 309%

Physiographyt Flat to undulating plain with few well-defined
drailnage ways and occasional low granite out-
crops, Drainage ie slow to Lake Eyasi via
the Manonga Hiver. :

The elevation is 1100 - 1300 metres.

Geology: Alluvial and lacustrine sedimenis and calear-
eous tuff over limestone which is underlain
by granites,

Rainfalls T00 ~ 800 millimetres,

Soile: Moderately well drained,dark grey sandy clay
loams over grey sandy clays that contein fine
quartz gravel, calcareous nodules and reddish

mottles throughout the profile. These soils
have moderate fertility, but are extremely
hard when dry and easily eroded,

Vegetation: Acacia~-Commiphora bushland dominated by Acacia

ellifera, A. seyal, A. malacocephala, Commiphora

campesirig and C. gghimperi. Acacia kirkii is
found in small depressions while Acacia spiro-

garpa is scattered throughout the unit,

Bothriochloa insculpta, Sporobolus gpicatus
and Chloris gayans are the dominant grasses.

Peaturess While some cotton is grown, the unit is mostly
used for grazing livestoeck and growing subsist-
ence food crops. Graging, however, is often
limited by the sparse grass cover that quickly
dies at the onset of the dry season. Agric-
ultural potential is fair,
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Unit 310

Undulating lowlands with wide flat drainage
ways that drain into Lake Viectoria,

The elevation ranges from 1150 metres at lake
level to 1300 metres.

Pale pink to grey, medium-grained granitee and
biotite granites and some meta-volecanics, with
alluvial sands and clays in the drainage ways.

Estimated 900 -~ 1000 millimetres,

Deep, well drained,dark brown sandy loams over
yellowish red sandy clay loams, of poor to
moderate fertility, on the slopes and crests.
The flat areas have deep, imperfectly drained,
calcareous, cracking,very dark grey olays that
have fine quartz gravel throughout the profile
and moderate fertility,

Tall Hyparrhenia-Acacia bushed grassland

dominated by Hyparrhenia rufa, Sporobolus
ramidalis, Acacia nigregcens and A+ Burttii
in the drainage.waye and in the eaatern part.

The remainder is Braciaystegia-Julberpardia
woodland with Brachystegia boehmii, B, micro- -
phylla, Julbernardie globiflora, Burkea
africana and Uspaca spp.

The agricultural area, where cotton, maize and
rice are the major crope, is near the lake. The
nestern part of this unit is s tsetse infested
foreest remerve, The sandy loams and sandy

clay loams have good agrisultural potential
while the clays have only fair potential,
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Unit 311

Undulating with low granite outcrops and wide
£lat drainage wayses
The elevetion is 1150 - 1400 metres,

Unconeolidated alluvial and colluvial materials
underlain by granites, granodiorites and
quartzites,

700 -~ 1250 millimetres.,

Deep, well drained, neutral to slightly acid,
reddish brown sandy loame over sandy clay loams
with fine quartz gravel throughout that become
shallow and gravelly near ths outerops, These
soils heve poor fertility. The drainage ways
have deep, imperfectly dramined, moderately
alkaline,very dark grey sandy clay loams over
dark grey sandy clays. Slight to moderate

rill erosion ooeurs throughout the unit., Beach
dépoaita are common adjacent to Lake Victoriae.

Short to medium Bothriochloa-Commiphora bushed
grassland dominated by thriochloa ingculpta,

Cormiphora schimperi and . pilosa. The out-
crops have a bushland cover of Acacia hebeclad-

oides, A. lortilis, Combretum obovatum and

Commiphorg eminii. Medium to tall Hyparrhenia-
Pennigetum gressland occurs on the drainage
WaY8,

Cotton, maize and cassava are the main crops
and livestock is important., Agricultural
potential is fair to good. In some areas
increasing acidity due to intense cultivation
and leaching hee been reported and this will
be a future problem,




Plate 8., - Mixed caseava and sweet potatoe field
on grey granite sands.

Plate 9, -~ OIGBaVI.gIOtn on grey granite pands.,




Physiography1

Geology!?

Rainfallt

Soilss

Vegetationt

Featurest

Unit 312

Undulating plain with occasional granite out-
crops. Incilsed seasonal streams drain to Lake
Victoria through the Mara and Grumeti Kivers.
The elevation rises from 1350 metres in the west
to 2000 metres in the east.

Thin calcareous tuff underlain by medium-
grained grey biotite granites and coarse-~
grained pinkish granites.

Estimated 800 -~ 900 millimetres.

The soils of the lower slopes and depressions
are deep, cracking, very dark brown to black
sandy clays over clay. The profile contains
snall calcareous nodules. The soils on the
upper slopes and cresis are very dark brown
sandy clay loams which are often shallow with
fine guartz gravel at about 30 centimetres.

Approximately 40 percent of this unit is Agacia=-
Commiphorag bushland which occurs on the lower
slopes and depressions., The dominant epeciese
are Acacias senegal, A. drepanolobium, A.
nilotica, Commiphora sechimperi and Albizgia
harveyi, The remainder ie medium to tall

Byparrhenig~-Themeda grassland dominated by

Hyparrhenia rufa, Ihemeda trisndra and Panicum
maximum,

Most of this unit lies within the Serengeti
National Park and the North Mara Game Heserve.
The extreme western part, however, supports a
subgsistence agriculture where maize and =orghum
are the principal crops. Agricultural potential
is fair in the western part but further devel-
opment may interfere with park animals,




Unit 313a

Physiography: An undulating plain with occasional massive

Geology!

kainfalls

Soilss

Vegetations

Featuress

granite outcrops, Seasonal streams drain to
Lake Vietoria via the Grumeti and Mbalageti
Hivers.

The elevation is 1400 - 1500 metres.

Limestone and unconsolidated sands underlain
by sandstones, fine-grained guartzites and
coarse-grained granites,

Estimated 750 -~ 1000 millimetres.

Moderately deep, moderately well drained,dark
reddish brown sandy clay loams over brown
clay lcoams that contain small calcareous
nodules. These soils have moderate fertility.
8light rises are often capped with a calcar-
eous crust. The seasonal rivers are bordered
by calcareous black clays.

dcacla-Commiphorg bushland dominated by Acacia

senegal, 4. nilotica, Commiphors schimperi and

C. eminii with an understorey of Lhemeda
Sriandra and Hyparrhenig rufa.

liost of this unit lies within the Serengeti
National Park., The extreme northwestern part
supports subsistence agriculture where maisze
and sorghum are the main crops. Agricultural
potential is fair where there is no calcareous
crust, but further development may interfere
with park animals, '
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Unit 3130
An undulating plain with occasional granite
outerops and wide,shallow seasonal streams
draining to lLake Victoria.
The elevation is 1200 ~ 1400 metres.

Unconsolidated materials of granitic and
limestone origin underlain by granites and
granodioritess

700 -~ 900 millimetres.

Deep, well drained,dark reddish brown sandy
loams over sandy clay loams with freguent
emall calcareous nodulss and a few red iron-
stone nodules throughout the profile, The
low-lying areae have deep, imperfectly
dreined, grey to black sandy claye that have
many reddieh mottles, fine cuartz gravel and
large hard celcareous nodules in the lower
part of the profile, The soils have moderate
fertility.

Acacia-Commiphora bushland dominated by Acacia
hebecladoides, A. nilotice, Commiphora eminii,

£, schimperi and Combretum gondense with an
understorey of medium Pennisetum spp. and
Sporobolug spp. grasses, The slopee are
frequently medium Bothriochloa-Acgcia bushed
gregsland dominated by Bothriochloa insculpta,
Sporobolue spp., Acacia hebecladoides and
Commiphora boiviniana.

The eastern part of this unit lies within a
game control area but is used to some extent
for gragzing livestock, On the remainder,
cotton and maize are the major ocrops. The
soils have fair to good agricultural potential,
depending upon drainage.
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Unit 314

Physiographyt &n undulating unit with several small well-

Geology:

Fainfalls

Soilss

Vegetation:

Featuress

defined rivers that drain to Iske Victoriae.
The elevation ies 1400 -~ 1500 matres.

Conglomeratee and quartzites underlain by acid
and basic meta-volcanics which appear in some
areas,

Eptimated 900 - 1300 millimetres.

Koderately deep, moderately well drained,dark
greyish brown clay loams over red clay loams
with indurated plinthite at about 60 centiw
metres, =Soils on the meta-voleanics have
fraquent red ironstons nodules beginning at
about 15 centimetres, Slight to moderate
rill erosion occurs throughout the unit,

Tall Hyparrhenia-jicacia bushed grassland that
changss to Acacia-Combretum bushland in the
drainage ways., The dominants are Hyparrhenia
rufa, Sporobolus pyramidalis and_Erggrostis
exagperata grasses and Acacia nilotica,
Combratum =pp. and Protea madiensig bushes,
Digitaria secalarum is a major weed,

The dense population grows subsistence crops
of maize, cassava and bananas and raises live~
stock, The occurrence of indurated plinthite
and surface stones raduces the agricultural
potential to low.




Unit 315

Physlography: An undulating plain with gilgai Micro-relief.

Geology:

hainfalls

Soils:

Vegetationt

Fegturest

Granite and gneiss outerops are scattered through-
out the unit and shifting suanddunes are prom-
inent in the eastern part,

The elevation rises from 1350 metres in the

south to 1650 metres in the north and the whole
unit slopes gently downwards to the east.

Voleanic ash and calcarsous tuff over fine-
grained horneblende granites and gneisses,

600 -~ 800 millimetrss; increasing from east to
west,.

Dark grey to very darlk brown fine sandy loams
and a3ilty clay loams with a caleareous pan at
depths varying from 15 to 80 centimetres(l).
Freguent alkali crusts are seen in the gilgai
depressions and in general the surface horizons
are nsutral to mildly alkaline, %The granite-
gneiss outcrops have almost ne influence on the
surrounding soils, due to the overlying
volcanic ash,

Medium to t3ll Andropogon-Themeds grassland with
Andropogon greenwayi and Themeds triandra the
dominesnt species, Other pgrasses include
Sporobolus marginatug, Digitaria macroblsphara
and Cynodon dactrlon, Many of the water courses
are bordered by Acacis xanthiophloea.

This wnit lies within the Serengeti National
Park and the Ngorongoro Conservation Area.




Unit 316

Physiograrhy: Undulating to rolling with occasional low

Geologyt

Eginfalls

Soils:

Vegetation:

Features:

ridges and hille. Mozt of thie wnit is in the
Malagarasi kiver valley and drainage is rapid
to Lake Tanganyika,.

The elevation ig 800 -~ 1100 metres,

NMost of this unit is underlain by medium to
coarse-grained reddish sandstones., Adjacent

to the lake, these are overlain by flood basalte
or limestones, |

850 - 1050 millimetres,

Deep, well drained, slightly to medium acid,
yellowish red fine sandy loams over sandy clay
loams developed from the sandstomee, Theae
soils have poor fertility. The soile derived
from basalis and limestones are deep,
moderately fertile, dark red sandy clay loame
and dark reddish brown to dark grey clay loams
respectively,

Brachystegis-Julbernardiz woodland dominated

by Brachyetegia boehmii, B. longifolia,
gulbernardia globiflora and Pterocerpus
angolengis in association with Agacia hebeclad-

ide, Combretum geyheri and lLannea schimperi,
Grasses inelude Hyparrhenia newtonii, Panioum

maximum, Bhynehelyirum repens and Sporobolus 8PP,

Rice and oil palm are the principal cash crop
and fishing is carried out along the lake
shores. Maize, sorghum and bananas are the main
food crops. This unit has fair agricultural
potential. Although the soils of the lower
Malagaresi River basin are more fertile, they
are often subjected to seasonal flooding.




Unit 317a

Physiographyt Undulating to rolling with massive granite oute

Geologyt

crops and wide, flat interconnecting mbugas* that
drain slowly to Lake Viectoria.

The elevation ranges from 1150 metree at lake level
to 1450 metres,

Coarse to medium~grained biotite and horneblende
granites, with outcrops of gquartzites, that are over-
lain by lacustrine and alluvial sedimente in the valleys.

Rainfall: 800 ~ 1200 millimetres,

Soilst

Thie is the Ukiriguru Soil Catena described by
Milne(10)., Around the granite outerops at the top of
the slope the soile are shallow greyish brown loamy
sands., Below these are the moderately deep, well drained,
reddish brown coarse sandy loams which change downslope,
where seepage occurs,. to grey sandy loams that are
underlain by irregular indurated plinthite. Next in
the sequence are poorly drained, dark greyish brown
sandy loams over a continuous clay pan at about 40
centimetres, On the valley floor the soils are impere
fectly drained, cracking, calcareous black clays.

Vegotations The only vegetation which is not regrowth is on

the granite outcrops., This is a Commiphora-Combre tum

bushland with Commiphora eminii, L. afri » Combretum
geyherl and C. molle bushes and a tall understorey of

Hyparrhenia dissoluta, H. f£ilipenduls, Loudetia simplex
and Panicum maximum, The valleys support a grassland

dominated by Bothriochlos insculpta, Panicum maximum,

Hyparrhenia spp. and Aristida spp.
Featuress About 60 percent of this unit is cultivated and

the main crops are cotton, maize, cassava, rige and
sorghum. The soils have a fair agricultural potential
and are responsive to fertiligers(l4). The hardpan and
valley soils are difficult to till and are thus used
mainly for grazing,

*mbuga - broad, flat grassey valley bottom.
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Plate 10. - Alluvial-lacustrine clay at Ukiriguru.
Site shown in Plate 11, (The knife is
about 20 cm, long,)

Plate 11, - Nbuga atsﬂkiriguru in Unit 317a, with

dcacia bushes and tall Hyparrheniag grasses.
Granite rock outerops in background.
i
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Unit 317%

Physiographys Undulating to rolling with frequent massive

Geology:

nginfall:

Soils:

Vegetation:

Features:

granite outcrops and fast flowing well-defined
seagonal streams,
The elevation ranges from 1150 to 1400 metres,

Fine-grained granites and associated gneisses,
uicro-granites and quartzites.

800 - 1000 millimetres,

The ugper slopes have moderately deep, well
drained, dark reddish brown loamy sands over
roddish brown gandy loams that are shallow and
stony near the outcrope. On the lower slopes
the soils areé deep, imperfeotly drained,greyish
brown sandy lcams, while the vallegs have deep,
iwmper{ectly drained, cracking, very dark brown
clayes., The fertility of the sandy loams is poor
while that of the clays is moderate.

Bothrioghlog-Grewia bushed grassland dominated

by Bothriochloa ingcuipta, Grewis trighocarpa

and G. bicolor in association with the bushes
Combretum zeyheri, fAcaciz pennata and the

greaeees Panicum maximum, Hyparrhenia spp. and
Sporobolus spps. Around the outecrope there is a
Grewig-Combretum bushlend with Grewia irichocarpa,
Combretum gzeyheri and & tall understorey of

Hypacrhenia spp.

The main crops are maize, cassava, cotton and
pulees, This unit has feir agricultural pot-
ential but rock outcrops and surface stones on
the upper slopes end erosion hazards make
further development of 30 percent of this unit
impessitble.
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Plate 12, - Typical

agricultural scene in Unit 317,

Cotton and maige &rowing on hillsands
below the granite roeck outerops,

Plate 13, - Paddy rice in depression between granite

rock outerops in Unit 317.
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Unit 317¢

Physiographyt Undulating to rolling with many well-defined

Geology:

Rainfall:

Soils:

Vegetation:

Features:

river channels and numerous granite outerops,
The southern boundary is a sheer escarpment that
forms part of the Rift Valley wall.,

The elevation rises towards the sast from 1400
to 1900 metres,

Fine to medium-grained microgranites and coarse-
grained biotite granites with associated meta-
volcanics along the esearpment,

Estimated 650 ~ 800 millimetres,

Moderately deep, well drained, dark reddish
brown sandy loams with frequent fine quartsz
gravel and small stones in the profile., Near
the granite outcrops the soils are shallow and
gravelly., Shallow dark brown loams occur
along the escarpment.

Commiphora-Acacia bushland dominated by Commi-
phora merkeri, C. eminii, C. africana, Acacis
hebecladoides and A. nilotica with an under-
storey of Hyparrhenia spp. grasses.

There is very little agriculture in the unit,
Agricultural potential is low to fair depending
on soil depth and slopes,




Unit 318a

Physiography: Undulating to rolling plateau, known as the

Geology!t

Rainfall:

Soils:

Vegetation:

Peatures:

Tarime Highlands, with wide valleys and occas-
ional steep-sided hills. The Utimbara escarp-
ment forms an abrupt southern boundary.

The elevation is 1650~ 1850 metres.

Flat sheets of dark grey basic basalts with
associated acid metavolcanics along the
Utimbara escarpment,

1350 -« 1500 millimetres.

Deep, well drained,dusky red clay loams that
become shallow and stony on the steeper slopes
and occasionally contain small red ironstone
nodules near the surface of the lower slopes,
The soile have high fertility. There is
slight to moderate rill erosion throughout the
unit.

Tall Pennisetum-Erotea bushed grassland domin-

-——

ated by Pennisetum polystachyon, Hyparrhenia

————— — . =

rufa and Sporobolus pyremidalis grasses. The
dominant bushes, Protea madiensis and Solanum
incanum, are more prominent on the hillsides.
Imperata cylindrica and Digitarie scalarum
are weeds,

Coffee, bananes, maize, rice and vegetables are
the main ereps. Agricultural potential is good
but limited by slopes in some areas.,
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Plate 15. - Clay loam of voleanic origin near Tarime,

Site shown in Plate 14, (Kuler is about
46 cm, long.)
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Unit 3185®

Physiographyt This unit rises abruptly from the south to form
an undulating to rolling plateau known as the
Kasulu Highlsnde. There are many incised
seasonal streame and rivers.
The elevation ranges from 1400 -~ 1700 metres.

Geologys Reddish fine-grained flood bagalte with occag-
ional interbedded cherts,.

Rainfalls Estimated 1000 - 1400 millimetres.

Soilss Deep, well drained,dark reddish brown %o dark
red clay loams and clays with frequent small
red ironstone nodules in the profile. Slopes
and crests often have shallow soils due to
erosion. Fertility is moderate. There is
severe rill and gully eresion throughout the
unit.

Vegetations Medium to tall Hyparrhenia-Arigtidea grassland
dominated by the grasses Hyparrbenis filipendula,

H. hirta.and Aristida atroviolaces. Other
species include Jporobolus marginatus and
Loudetia grundinasceg. In the north there are
areas of Hyparrhenig-Combretum bushed grassland
with Hyparrhenig filipemdula and H. dissoluta
grasses and Combretum geyheri and Acacia spp.
bushes,

Features: This unit is densely populated and the main
crops are bananas, sweet potatoes and coffee.
Large herds of livestock are also kept. Agric-
ultural potential is fair to good depending
upon texture, The high rainfall results in
heavy leaching and soil erosion, the latter
being the main limitation to mechaniged
agriculturs,




Unit 3184

Physiography: Undulating to rolling plateau with scattered

Geology:

Rainfall:

Soils:

Vegetation:

Peatures:

ridges and flat-topped hills.
The elevation is 1400 - 1700 metres, rising
to the west.

Reddieh fine-grained flood basalts with occas-
ional interbedded cheris.

Estimated 1000 - 1200 millimetres.

Deep, well drained.,dusky red to dark red sandy
clay loams and clay loams with fresquent iron-
stone nodules in the profile. Slopes and crests
often have shallow soile, Small areas of
vesicular induv;ated plinthite are common
throughout the unit. These soils have moderate
fertility., 8light rill erosion occurs on the
steeper slopes.

Brachystegia-Pterocarpus woodland dominated by
Brachystegia boehmii, B. gpiciformis and
Pterocarpus angolensis with a tall understorey
of Hyparrhenia spp. and Panicum epp. grasses.
Other tree spscies include Cussonia grbores

and Uapaca spps In the south there are small
areas of Hyparrhenia-Combretum bushed grassland.

The main crops are maize, sorghum, cassava and
tobacco. Some cotton is also grown, Agricult-
ural potential is fair to good.




Unit 319

Physiography: Thie unit is a plateau that is divided by the

Geology:

Bainfalls

Soilss

Vegetations

Featuress

Ruvuvu Kiver and bounded on the northwest by the
Kagera River, both of which are about 350 metres
below the plateau. The Bugufi Highlands, west
of the Ruvuvu, are undulating to rolling while
the Busubi Highlands, east of the Ruvuvu, are
almost flat to undulating. Both rivers are
perennial and fast flowing, but tributary
drainage is seasonal and slow.

The elevation ranges from 1450 metres in the
river valleys to over 1800 metres on the plateau.

Greyish brown shales interbedded with quartzites
and fine-grained sandstomes which, in some
localities, have been intruded by granites.

800 - 1200 millimetres; increasing from east to
west,

Deep, well drained,dark reddish brown sandy clay
loams over clay loams that become yellowish brown
to dark grey om the lower slopes. Fertility is
moderate. The soils on the steep slopes are
often shallow and stony. Slight to moderate

rill erosion occurs throughout the unit.,

Tall Hgparrhenia-Combretum bushed grassland with

Hyparrhenia disscluta, Loudetig arundinacea and
Andropogon schinzii the dominant grasses and
Combretum molle the dominant bush. The drainage

ways support an Acacia-Combretum bushland.

hemnant Brachystegia-Acacia woodland occurs in
isolated areas.

Sorghum, bananas and coffee are the main crops.
About 40 percent of the unit is non-arable due %o
steep slopes and surface stones, but where the
s0ils are deep there is good agricultural potent—
ial. At present the main limitation to devel-
opment ie the remoteness of the area,



Unit 320

Phyeiography: A rolling to hilly plateau, known as the NMwesi

Geology:

hainfall:

Soils:

Vegetation:

Features:

Highlands, that rises westwards into the Makari
Mountains, The valleys are deep and drainage

is rapid to Lake Tanganyika,

The elevation ranges from 800 metres at lake
level to 2400 metres on the Makari Mountains,

but generally the elevation is 1400 - 1600 metres.

Metamorphic rocks that are mainly amphibolites,
acid gneisges and granulites, but include some
quartzites and granites.

Estimated 900 -~ 1400 millimetres.

Moderately deep, well drained, medium acid,
dark red sandy clay loams on the upper slopes
and deep, poorly drained,very dark brown loams
over clay loams in the valleys. The soils are
moderately fertile. Vesicular indurated plin-
thite is common at, or near the surface, on

the lower glopes and many of the steeper slopes
have shallow gtony soils,

Medium Themeda-Protea bushed grassland on the
plateau dominated by Themeda triandra, Hyparr-
henia spp., Protea madiensig and Cussonia
arborea. The valleys are Brachystegia-Pitero-
garpus woodland with Brachystegia longifolia,
B. boehmii, Pterocarpus angolengis and
Oxytenanthora abyssinica.

Principal crops include bananas, coffee, sorghum,
pulses and rice. Potatoes grow well in the H
upland valleys. Tsetse fly is present in the \\
lower valleys, Agricultural potential is fair

but the danger of severe erosion may be a
limitation to mechanized agriculture.



Unit 321a

Physiography: Holling to hilly with scattered large granite

Geology:

Rainfall:

Soilst

Vegetation:

Featuress

boulders oa the slopes and in the valleys, Seas-
onal streams drain to the Kagera River,
The slevation is 1400 - 1600 metres.

Grey biotite granites with associated quartzites,
mica-schists and shales,

Estimated 800 -~ 1000 millimetres.

Koderately well drained,very dark brown sandy
loams over sandy clay loams that have fine
quartz gravel throughout the profile and frege
uent large red ironetone nodules in the subsoil.
The valley soils are deep, very dark brown

sandy clay loams.

Tall Hyparrhenia-Combretum bushed grassland

dominated by Hyparrhenia dissoluta, Sporobolus
pyremidalies and Combretum molle. Other species
include Strychnos spinosa and Brachystegia spp.

Maige, sorghum, cassava and banatas are the
principal crops. The unit has a low %o fair
agricultural potential but ite remoteness is a
limitation to further development,




Unit 3210

Physiography: Rolling itoc hilly with well-defined szeasonal

Geology!

Rainfall:

Soiles

Vegetation:

Faatures:

streams and a few granite outerops.
The elevation is 1900 - 2000 metres,

Thin calcarscus tuff over gneigs, schist and
medium to coarse-grained granites,

Estimated 900 millimetres.

Deep, moderately well drained,dark reddish

brown sandy loams over dark reddish brown clay
loams that are often shallow and stony on the
steeper slopes. In the valleys the goile are
deep, dark brown saady clay loams and sandy clays.

Tall Hyparrhenls-Acacia bushed grassland

dominated by Hyparrhenias filipendula, Sporobolus
pyremidalis and Themeda iriandra grasses and
Acacia hebegladoidess Throughout the unit

there are areas of Acacia-Commiphora bushland
dominated by Acacia tortilis, A. xanthophloea
and Commiphora sehimperi.

This wnit lies within the BSerengeti Natlonal
Park and is not open for agricultural development.



Unit 322

Fhysiography: This unit ie composed of & number of areas

Geology?

Hainfalls

Solle:

Vegetations

Featurest

characterized by steep, rounded hills surrounded
by undulating footslopes,
The elevation ranges from 1150 %o 1800 metres.

Banééﬁ ironstone in association with acid and
basiec volcanics.

900 ~ 1100 millimetres.

Moderately deep, well drained,dark reddish
brown loams over dark red clay loams with few
emall red ironstone nodules throughout the
profile. These scils bave moderate fertility.
Indurated plinthite appears at varying depths
in the profile and is often exposed at the
surface on the lower slopes.

West and south of Mwanza the vegetation is
Brachystegia~Combretum woodland dominated by
Brachystegia boehmii, B, gpiciformig, Combretum
obovatum and C. gondense. Other species include
Lanneg humilis, Grewia gilviflora and G. bicolor.

Hyparrhenia spp. end Sporobolug spp. grasses
cover the shallow soils underlain by indurated

plinthite, The areas southeast and north of
lMwanza have a medium Bothriochloa-icacia bushed
grassland that includes Bothriochloa insculpta,
Sporobolus pyramidalis, Panicum maximum and
Heteropogon contortus along with the bushes
Acacia burttii, A. senegal, Combretum molls,

Balanites aegyptiaca and Commiphora spp.

Cotton, maize and sweet potatoes are the main
crops. Agricultural potential is good but
shallow soils due to indurated plinthits and
susceptiblity to erosion reduce the area
suitable for mechaniged agriculture,




Plate 16,

Plate 17. - Banded ironstone hills(Unit 322) in the

- Banded ironstone hill showing indurated
plinthite ‘'on the lower slope and mixed
woodlqri on the upper slope - Unit 322,

fs )

X,

T Mot

distance, looking across Hyparrhenig-Acacia
bushed grassland footelopes.,




Unit 323

Phyeiography: Rolling to hilly with long, steep-agided, flat-

Geology:

Rginfall:

Soils:

Vegetationt

Fgatures:

toppred ridges of north-south orientation,
separated by wide undulating valleys that have
slow flowing streams., Rorth of the Kagers
River the unit is undulating with low ridges.
The elevation is 1450 - 1750 metres.

Greyish brown shales interbedded with guartz-
ites and fine-grained sandstones which, in
gome locaiitiaa, have been intruded by granites,

900 - 1200 millimetres.

Shallow, often exceedingly stony, well drained,
dark reddish brown sandy loams over dusky red
sandy clay lcams on the hilltops and slopes,
The valley soils are deep, moderately well
drained, black loams over very dark grey clays.
All soils have moderate fertility., Slight
to moderate sheet and rill erosion occurs
throughout the unit,

Acacia-Combretum bushland dominates the northe
ern part with Agacia heb dadoides, A. macro-
thyrsa, Combretum molle, Psorogpermum febri-

fugum, Protes angolensis and Lannea spp. The
southern part is Terminalig- rachystegia wood-

land of Zerminglia mildbraedii and Brachystegia
boehmii with an understorey of tall Hyparrhenia

BPP. grasses. Other species include Dombeya
pedunculsta and Uapaca spp. Throughout the
whole unit Loudetia gggerenaia—ﬁxgarrhenia 8DDs

grassland covers the hillsides.

Maize, sorghum, pulses and bananas ars the main
crops. There is good agriocultural potential

on the lower glopes and in the valleys but about
55 percent of the unit is unsuitable for mechan-
iged agriculture because of slopes, shallow
soils and surface stones.




Unit 324a

Physiographyt Rolling to hilly with massive sandstone escarp-

Geology!?

Rainfallts

Soilss

— Vegetation:

Features:

ments of northwest-southeast orientation,
separated by deep valleys which have slow
flowing streame and small swamps.

The elevation is 1150 - 1500 metres.

Fine to medium-grained white sandstone with
interbedded gquartzites and hard shale-~like rocks.

1300 - 2100 millimetres; varying with elevetion.

On the lower slopes thereare deep, moderately
well drained,dark reddish brown sandy loams over
yellowish brown sandy elay loams. At about 120
centimetres, small red ironstone nodules occur.,
In the profile the pH increases from medium acid
to very strongly acid with depth. The upper
slopes and ridge tops are fairly stony and the
soils are often shallow. In the valleys the
goils are deep, imperfectly drained,dark greyish
brown sandy clay loams. The sandy loams have
poor fertility while the valley soils have
roderate fertility.

Tall to medium Hypsrrbhenia-Andropogon grassland
vith Hyparrhenis rufa, H. filipsndula and
Andropogon schinzii the dominant species,.
Urelytrum digitatum grass dominates the low
lying earees. Imperatas e¢ylindrica, Digitaria
calarum end Zrogrostipg mildbragdii are weeds
which appear on land left to fallow regrowth,

The main crops, bananas, coffee, tea and ground-
nuts, are intensively grown by the dense popul-
ation., The hillesides are used for gragzing livee-
stock. This area has low to fair agricultural
potential depending wupon slope,.
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Unit 3240

Physiographys Rolling to hilly with massive sandstone escarp-

Geology:

Rginfall:

Soils:

Vegetation:

Features:

ments of north-south orientation, separated by
deep valleys which have slow flowing streams
and small swamps,

The elevation is 1150 - 1650 metres,

Fine to medium-grained white sandstone with
interbedded quartzites and hard shale-like rocks,

950 - 1600 millimetres} increasing from south
to north,

Deep, well drained, medium acid, dark reddish
brown fine sandy loams that become shallow and
stony near the escarpments, The valley soils
are deep, imperfectly drained dark greyish
brown sandy clay loams. The sandy loams have
poor fertility while the sandy clay loams have
moderate fertility. Slight to moderaste sheet
and rill erosion oceurs throughout the unit,

Brachystegia~-Julbernardia woodland with areas of
medium to tall Loudetia-Pamicum grassland. The
dominant trees are Brachystegis boehmii, Be
miorophylls, Julbernardia globiflor » Burkeg
africana snd Uapaca spp. The areas of gragg—
land are dominant in the northern part of the
unit and are found on the hillsides where the
goile are shallow and often stony. The main
species are Loudetia simplex, FPanicum maximum
and Sporobolus pyramidalig.

The northern part is densely populeted and the
main ¢rops are bananas, coffee, tea and ground-
nuts, The hillsides are used for grazing live-
stock. The southern part of the unit is tsetse
fly infested and is mostly forest reserve. The
sandy loam soile have a low to fair agricultural
potential depending upon slope, while the valley
soils are limited by drainage to fair potential.
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Unit 325

Physiography: Two rolling to hilly areas with some steeply

Geology1

Rainfall:

Soilat

Vegetation:

Features:

dissected parts. The southern section drains
directly into Lake Tanganyika while the northera
section drains to the lake via the Malagarasi
systen,

The elevation ranges from 800 to 1600 metres in
the south and 1200 to 1600 metres in the north.

Fine-grained reddish sandstones and ortho-
quartzites that often have interbedded conglom-
erates, The southern geetion also has banded
8llty shales,

Estimated 1000 - 1400 millimetres.

Moderately deep to deep, well drained, aslightly
acid, dark reddish brown fine sandy loams over
red sandy clay loams on the rolling part. The
hilly and steeply dissected areas have shallow
%o moderately deep, well drained, slightly acid,
dark reddish brown loamy fine sands over sandy
loams. All soils have poor fertility. MNoderate
to severe sheet and rill erosiom occurs on

many slopes,

Short to medium Sporobolug~-Hyparrhenia grassland
dominated by Sporobolus marginatus, Hyparrhenis
hLirtg and H. pewtonii on the higher and steeper
slopes. The lower slopes and valleys support

a Brachystegia-Acacia woodland of Brachystegia
boehmii, B. longifolias, Acacig hebecladoides,
Combretum subvernicosum and . geyheri.

Bananas, maize, sorghum and pulses are the main
crops. Many people along the lake are fishermen,
Steep slopes and susceptibility to erosion limit
mechanized agricudture, but where slopes permit
there is fair potential, Tsetse fly is present
in the woodland,




Unit 3264

Physiography: Steeply dissected, often with slopes of 50

GgOlogfl

Rainfall:

Sollss

Vegetation:

Featurest

percent, The valleys are narrow with rapidly
flowing seasonal streams.
The elevation is 1300 - 1500 metres,

Grey to red shales, interbedded with quartzites
and fine-grained sandstones,

800 - 1000 millimetres,

Shallow dark reddish brown sandy clay loams over
yellowish brown sandy clays., Steep slopes have

exposed bedrock and are oftsn exceedingly stony.
Ironstone nodules.form a continuous pan in

small areas throughout the unit,

Brachystegia=isoberlinia- woodland on the creste

and in the valleys, and a fyparrhenis rufa-
Loudetia simplex grassland on the steep slopes,

The dominant trees are Brachystegia boehmii, B,

microg&g}lu and Iaeberlinig angolensis. Other
species include Dombeya pedunculata, Acacig
abyssinica and Protea spp.

]

This unit is not used for agriculture and has
very low potential due to the shallow soils and
steep slopes., The area is tsetse fly infested.




Unit 3260

Physiography: Steeply dissected with rounded hilltops, long

Geology:

Rainfall:

Soils:

Vegetationt

Faaturest

ridges and deep valleys. Kapidly flowing
streams drain to Lake Tanganyika.
The elevation is 800 - 1700 metres.

Coarse-grained white siliceous orthoquartzites
with frequent conglomerate horizons.

Estimated 1300 - 1400 millimetres,

Shallow, well drained dark reddish brown fine
sandy loams and sandy clay loams which are often
gatony and severely eroded.

Short to medium Sporobolus-iyparrhenia grassland

dominated by Sporobolus marginatus, Hyparrhenia
hirta and H. gewtonii on the higher and steeper

slopes. The lower slopes and valleys support

a Brachystegia-jcacia woodland of Brachystegia
boehmii, B. longifolia, Acacia hebecladoides
and Combretum mossambicense.

Bananas and other food crops are cultivated in
the narrow valley bottoms and fishing villages
are common along the lake, Steep slopes limit
further agricultural development, The Gombe
Stream National Park is included within this
unit,
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SOIL PROFILE DESCRIPTIONS
AND ANALYTICAL DATA




So0il) Profile Deseription

I. Information on the sites

a, Profile Numbert UK-30
b, Unit Numbers 308a

c. Higher Category Classificationt Perrallitie Soil (D'Hoore).

d. Date of examination: 22nd Pebruary 1969
e. Authors: Wengell and Borden

f. Locationt Approximately 27 kilometres south of Tabora, on
the Tabora-Sikonge road, Tabora District,
Tanzania, Approximately 5°13's. 32%15'E.

g« Elevation: approximately 1200 metires.

h., Land form:
i. physiographic position: lower convex slope
ii. surrounding land form: flat to almost flat

iii, microtopographys nil
i. Slope on which profile is sited: flat to almost flat(l%)

J» Land uses The site vias under Brachystegia-Julbernardia
woodland with Brachystegia boehmii and Julber-

nardia globiflora the dominant species. There
was an undersiorey of Lyparrhenia spp. Tobacco
was being grown in a near by field at the time
of examination.
ke Climatet Data derived from Tabora Obsgervatory, approx-
imately 27 kilometres north of the site at
elevation 1258 metres.
Average of 58 years
Monthly reinfall J P b A 4 Jd 4 A 8 O N P
in millimetres 134 132 168 132 26 2 0 1 6 17 104 171
Mean annual reinfall is 892 millimetres.

Temperature average(®C) of 25 years

Monthly
temperature J P N A M Jd J A S

Mean maximum 27,8 28.3 28,2 28 28.3 28.4 28,5 29.6 31.4
Mean minimum 17.4 17.4 17.5 17.3 16.4 14.8 14.6 15.7 17.5
0 N D
32.3 30.6 28.5
18.9 18.7 17.7
Climatic conditions at%  the site can be expected
to be very similar. Note pronounced 4ry season
May to Ogctober,

T




II. General Information on the soilt
a, Parent Material: Derived from granitic rocks of the

basement complex.

b. Drainage: Class 2 - imperfectly drained,

c. loisture conditions in profile: moist throughout.

d. Depth of groundwater: unknown,

e. Presence of surface stones and rocksg: Class 0 - none

in each case,

f, Evidence of erosion: none.
8, Fresence of salt or alkali: Class 0 - apparently free,
h. Human influence: nil, ;

I11. Brief Description of the Profilet

A dark brown loamy sand over a yellowish

brown sandy locam that changes to a sandy eclay loam
and then to a sandy clay before it reaches a horizon
of hard irregular red ironstone nodules at 179
centimetres, The profile is uniformly mottled,
structure is weak and consistence is friable through-
out, ‘The surface horizon is medium acid while the
subsoil is sirongly acid. The entire profile is

hard when dry,

IV. Profile Descriptiont

0=10 cm,

10«20 cm.

20-43 cm,

Dark brown (7.5YR4/2) loamy sand; fine granularj
noan-eticky, non-plastie, very friable, hardj
common very fine pores} abundant fine and medium
rootas; clear smooth boundary; field pH 6.0.

Light yellowish brown (lOYH§/4) sandy loam; few
medium prominent yellowish red (5235/8) mottless
weak medium subangular blocky; non-sticky,
slightly plastic, friable, slightly hard; many
very fine poresj very freguent fine and medium
roots; clear smooth boundary; field pH 5.5,

Reddish yellow (7.5YR®/6) sandy loam; few
medium prominent yellowish red (5YR°/8) and many
medium fuint reddish yellow (7.5YR§/B) mottles}
very weak medium subangular blockyj non-sticky,
slightly vlastie, friable, hardj many very fine

poress very frequent fine and medium roots} clear
smooth boundary; field pH 5.5.
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43-70 cm. Strong brown (7.5YRS/6) sandy clay loam; common
fine end medium prominent yellowish red (S5YR/8)
and common medium and coarse distinct light grey
(10YE"/2) mottless weak medium subangular blockyj

slightly eticky, plastic, friable, hard; many
very fine pores; common fine and medium rootsg
clear smooth boundaryj field pH 5.5.

70-139 cm. Reddish yellow (7.5YR®/6) sandy clay loam; few
fine prominent pinkish white (7.5YR"/2) mottles;
weak medium subangular blockyj slightly sticky,
plastie, friable, hard; many very fine and fine
pores; few medium roots; gradual smcoth boundary.

139=-179cm, Pinkish gray (7.5!&7/2) sandy clayj common fine
prominent yellowish red (5?35 8) mottles; strong
medium subangular blockyj sticky, plastic, firm,
hard; few fine and medium rootsj; avrupt smooth
boundary.

179~189+cm. Very frequeat hard irregular red ironstone
nodules,

Y. Interpreted Characteristics of the Soil:

This soil is generally considered favourable for
the growing of tobacco due to its course texture and
poor fertility. The balance of bases is reasonable at
the surface, except for potassium whiech is low., The
subsoil is acutely short of both magnesium and potassium,
The organic carbon and nitrogen levels are moderate %o
low., The slightly wider C/N ratio at the surface indic-
ates possible responses to nitrogen fertilizers and
trials bear this out(8). 4 naturally high water table
and the higher clay content of the lower profile prob-
ably account for the imperfect drainage of what analyt-
ically appears to be a freely drained soil.

This so0il was classified as a Perallitic Soil on
the basis of colour, silt/clay ratio and C.E.C. even-
though the base saturation is greater than 40 percent,

-60=




Unit 308a Analytical Data

Horigon Depth in om. | 0-10 ,

PH - 1:5 water
CaCOB%

Conductivity -
1:5 mmohs/cm,.

Exchangeable Baseg -
meq/100 gm,

Ca
lg
Na
K
Total
C.E.C. meg/100 gm,
Base Saturation ¥
Organic Carbon %
Nitrogen #
C/N ratio
Mechanical Anslysis
Coarse Sgnd %
FPine Sand %
Silt #
Clay %
Total

6.2
1.1

0.03

4.5
i,2
0.10
0.14
2494
Te5
790
1.31
0.10
13.1

60.4
23.7
3.4
9.1
96.6

10-20
4.8
Nil

6.01

3.0
0.5
0.05
0.08
3663

Ged2
0.04
10,5

58.1
18,7

4.0
i5.2
96,0

20—

447
Nil

.01

4841
17.2

3.0
25.7
94.0

4.6
Nil

0.0l

2.4
0.4
0.03
0.04
2,87

45.7
25.6

2.4
24.2
97.9

4.5
Nil

0.01

2.0
0.3
0.04
0.03
2.37
10.3
23.0

45.9
21,7

3.0
26,0
96.6

whLlw




S0il Profile Deseription

I.Information on the gite:

Ba
b.
Ce

d.

€.
f.

e
h.

i.
Je

k.

Profile Number: UE-31

Unit Numbers: 3170

Higher Category Classification: Perruginous Tropical

S0il (D'Hoore),

Date of examination: 4 PFebruary 1969

Authors: Wengell and Horden,

Location: 12 kilometres northwest of Utegi, on the Utegi=
Shirati road, North Mara District, Tanzania.
Approximately 1%18's, 34%10'E.

Elevationt! approximately 1225 metres.

land form:

1. physiographic pogition: upper convex slope,

ii, surrounding land form: undulating,
iidi, microtogogrgnhgz nil.
Slope on whieh profile is sited: gently sloping (3.5%).

Land uset At the time of examination the site was under
Panicum maximum and Hyparrhenia spp. grasses
with Combretum zevheri snd Grewig bicolor
bushes near-by, Crops of the area include
sorghum, maige and cassava which are aZrown on
ridges.

Climate: Data derived from Shirati Mission, approximately
27 kilometres northwest of the site at elev-—
ation 1152 metres.

Average of 21 years

Monthly rainfall d P XN A M J 4 A 8 O N D
in millimetras 51 60 99 170 110 37 20 31 29 51 112 70

Mean annual rainfgll ip 860 millimetres.
Rainfall at the site will be sbout the same,

11, General Information on the Scil:

Be

be
c.
de
e.

£.

Parent Materisl: Derived from roeks of the besement
complex, mainly granites,
Drainage: Class 4 - well drained.
Moisture conditions in profile: moist throughout.
Depth of groundwater: unknown.
Presence of surface stones and rogkg: Class 0 - none in
each case,

Evidence of erosion: Nome at the site, but slight sheet
erosion near-by.




& Zxegence of galt ox alkalls Class O - sppavently free, -
ke Humen dufluencet Very slight, confined o plough layers

111, Brief Degeription of the Profiles
Vell drained, dark reddish brown loamy sand
over reddish twown to dark brown sandy loam with
fine quartz gravel throughoute The entive profile.
is loose, porous and permeshle, has good oot diste
ribution and neutral pH,

IV Epofile Descxipilons
0<10 emy  Dark veddish brown (5T8%/2) loamy sand; wesk
nedium gramilar; nonesticky, non-plastic, loose,
loose; many very fine poress few fine quarts
graveljy abundant fine rootsj aboupt smooth
boundaxys field pH 7.2,

10-35 ane  Vexy dexk grey (STR/1) sandy loams very wesk
fine subangular blocky; nonesticlky, noneplastic,
loose, loose; many very fine peress few fine
quarts grevelj abundant very fine roots; abrupt
smooth boundarys field pl Te5e

35~46 cms  Dazk reddish brown (SYR>/2) sandy loams vexy.
Mﬂnmwm,m-
plastie, loose, looses many very fine poress few
fine quarts gravel; abundant vory fine and fow . .
eoarse roots) ebrupt smooth boundaxys £ield pH 7.0,

46mb640m, Mhn(?.!n‘/!)mlwmﬂm
subangular bloeky; nonmsticky, noneplastic, loose
loose; many very fine pores; few fine quartz. -
gravel; frequent very fine yootsy field pH 7,2,

Ve Intexpreted Characteristics of the Soils

This soil is mainly used for subsistence farming
in a treditional crop-fallow rotation, The soil is
wealklly acid and has & very low 0,E.C, and base content,
though the balance of bases is fa ivly good, Potessiwm
however, will be berderwline for some crops, Organie
carbon and mitrogen levels are moderate, The wide C/N
ratio 1s indicative of economic responses o nitrogen




fertilizers on non-leguminous erops. Though phosphorus
was not determined it seems likely that it is also in
short supply. Pertilizer trials conducted by the
Western Research Centre at Ukiriguru show a general
response to ammonium sulphate and single superphosphate
on granite soils, though the responses vary greatly
from area to area. The general recommendation to
farmers is 125 kilograms of each per hectare.

Thie s0il was classified as a Ferruginous Tropical
Soil on the basis of colour, high guartz content,

silt/clay ratio, C.E.C. and the base saturation percent~
age of the subsoil,
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Unit 317b Analytical Data

Horizon Depth in em. 4 0~10 ] 10«33 .| 33-46 .| 4666
PH - 1:5 water 6.7 6,7 6.4 6.4
CaCOB$ 1.1 1.1 l.2 1.2
—— i 0.04 | 0.03 | 0.02 | 0.02
Exchangg:;%SOBzgfs -
Ca 3.7 3.4 2.9 2.8
lig 1.7 1.6 1.2 0.5
Na 0,07 0.18 0.12 0,10
K 0.27 0.24 0,20 017
Total 5.74 5.42 4.42 3.57
C.E.C. meq/100 gm. 6.2 - - 4.3
Base Saturation ¢ 92,0 o - 83.0
Organic Carbon % 1.68 1.45 1.09 -
Nitrogen % 0.12 0.11 - -
C/N ratio 14.0 13.1 - -
Mechanical Analysis
Coarse Sand % 63,0 587 54.5 61.7
Fine Sand % 19.3 2345 29.1 28.5
Silt # 1.5 443 4,8 1.4
Clay # Te2 9.0 9.4 7.0
Total 97.0 95.5 97.8 98.6
] . !




Soil Profile Description

I. Information on the site:

a. Profile Number: UEK~32

b, Unit Number:3ll

c. Higher Category Classification: Ferrallitic Soil (D'Hoore).

d. Date of examination: 30 January 1969.

e. Authors: Wengell and Borden.

f. Locationt 16 kilometres southwest of Nyalikungu,on the
road to Lalago, Maswa District, Tanzania,
Approximately 3016‘8. 33°52'E.

g. LElewyation: approximately 1350 mctres.

h, Land form:

i. physiographic position: orest of convex slope.
ii, surrounding land form: undulating.
iii. microtopographys:s nil.
i. Slope on which profile is sited: almost flat (1%).

Jo Land use: The site was a cotton field the yrevious
season but when examined supported a short
grasg cover of Bothrioechlog insculpta and
Chlorig pilosa. Area crops include cotton,
maize and cassava but no details of rotation,
yields and management practices are known,

k. Climate: Rainfall data from meteorologiocal station at

Shanwa (elevation 1333 metres) approximately
17 kilometres northwest of the site.
Average of 39 years
Monthly rainfall J F N A ¥ JJAS O KN D
in millimetres 105 105 128 152 47 4 1 2 10 29 84 135
Nean annual rainfall is 803 millimetres.
Note the pronounced dry season from mid-May
through October., Hainfall at the site can be
expected to e comparable.

II. General Information on the Soils
a. Parent Naterial: Deriwed from rocks of the basement

complex, mainly granites,
b. Drainage: Class 4 - well drained.
¢, Moisture conditions in profile: moist throughout.

d. Depth of groundwater: unknown.
8. Presence of surface stones and rocks: Class O - none

in each case.

il




f. Evidence of erosion: slight sheet and rill,
&. Fresence of salt or alkalit Clase O - free,
h, Human influence: confined to plough layer.

IXX, Brief Description of the Profile:

Deep, well drazined,reddish brown sandy clay
loam of weak subangular blocky structure, The
second horizon hes a noticeably higher clay content.
Unconsolidated granitic vedrock underlies the
profile at 106 centimetres.

IV, Profile Desgeriptiont
0-~20 cm, Reddish brown (5YH4/4) sandy clay loam; weak

medium subangular blocky; non-sticky, non-
plastic, very friable, loose; many medium pores}
frequent fine guartz gravelj asbundant medium
roote; clear smooth boundary; field pH 7.0.

20-50 cm, Dark reddish brown(Q.SYRB/Z) sandy clay; weak
medium subangular bloecky; slightly sticky;
plastic, friable, slightly hard; many medium
pores; freguent fine gquartz gravel; common
medium roots; graduzl smooth boundery; field
pH 5.2.

50-106 cm, Bed(E.SYR4/6) sandy clay loam; weak coarse
subangular blocky; slightly sticky, plastie,
friable, slightly hard; common fine pores}
frequent fine quartz gravel; few medium and
large roots; abrupt smooth boundary; field pH 5.0.

106+ cm. Unconasolidated granitic bedrock.

V. Interpreted Characteristics of the Soilt

This soil is used extensively for cotton and food
crops and is suitable for mechaniged agriculture. The
soil is strongly acid with a marked fall in pH in the
second horizon. The organic carbon and nitrogen levels
are very low and the C/N ratio indicates that good
responses to nitrogen fertiligers are likely, partic-
ularly in the presence of phoephorus, and fertiliger
trisls conducted by the Western Hesearch Centre et

6T




Ukiriguru verify thie response. As the analytical date
implies, potassium fertilizers did not give economic
response.

This soil wae clessified as a Ferrallitic rather than
a Ferruginous Tropical Soil on the basis of colour,
structure, silt/elay ratio and C.E.C.

=58




Unit 311 Analytical Data

Horizon Depth in cm, o] 0-20 .} 20-50 ,]50-106
PH - 1:5 water 5.5 4,9 505
030035 Nili Nil Ril
Conductivity- 115 mmohe/cm, 0.02 0,01 0.01
Exchengeable Bases-meq/l00gu. "
Ca 5.0 440 4.3
Mg 1.5 1.3 1.5
Na 0.1 0,10 0.16
K 0.64 0.40 0.17
Total 7.32 5.80 6.13
C.E.C. meq/100 gm. 138 - 11,1
Base Saturation % 53.0 - 55.0
Organie Carbdon % 0.90 0.44 0.36
Nitrogen % 0.07 0.4 -
C/N ratio 12,9 11.0 -
Mechanical Analysis
Coarse Sand # 21.1 4944 4545
Pine Sand % 18,3 14.6 13.7
Silt & 3.4 1.4 1.4
Clay # 22.5 3.0 36,5
Total 95.3 96.4 97.1
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Soil Profile Description

I, Information on the sitet

8.
b,
Ce
d.
€,
f.

&
h.

i.
Je

k.

Profile Numbert: UK-33

Unit Numbert 305

Higher Category Classification: Caleimorphie Soil (D'Hoore).

Date of examinationt: 29 November 1968.

Authors: Reinsborough, Wengell and Borden.

Locationt 1.6 kilometres northwest of lwamashele in
Shinyanga District, Tanzania, Approximately
3%s5's, 33%9'E.

Elevationt - approximately 1100 metres.

Land forms

i. physiographic position: mid convex slope.
ii., surrounding land form: flat to almost flat.

iii, microtopography: nil.
Slope on which profile is sited: flat to almost flat(1l.5%).
Land uget At the time of examination the site was under
the grasses Bothrioghlog insculpta and Chloris
pyenothrix. Adjacent to the pite there was an
old cotion field. Other crops grown in the
area include maize and sorghum. large numbers
of livestock are also kept in the area.
Climate: Data derived from meteorological stations at
Mwadui Mine and Gulu Mission approximately 32
kilometres NW and 35 kilometres NNE of the site
respectively. The elevation of both stations is
1212 metres,
Average monthly rainfall(millimetres)
dJd P M A M J J A 8 O N D

Mwadui 111 106 138 122 40 5 © 4 2 30 97 147

Gulu

10, 98 122 86 41 1 O O 7 14 57 115

Mean annual rainfall at Mwadui (15 year average) is

802 millimetres and at Gulu (13 year average) is 643
millimetres. Rainfall at the site can be expected to
fall within this range. Note the pronounced dry season
mid-May to October,

I1. General Information on the Soils
/ a., Parent Material: Lacustrine deposits of silts and claye

underlain by limestone.

be Drainage: Class 3 - moderately well drained.

T Qe



¢. Moisture conditions in profile: dry throughout.
4., Depth of groundwater: unknown,
e. Presence of surface stones_and rocks: Class 0 - none

in seach case.

f. Evidence of erosiont None at the site, but severs

gully erosion throughout the area.

8. Presence of salt or alkali: Class 0 - apparently free.
h, Human influence: severe overgrazing:

III. Brief Description of the Profile:

Moderately well drained,very dark brown clay
loam over light brownish grey clay loam, Structure
is massive throughout, The profile is sticky and
friable and has frequent fine gquartz gravel and
hard irregular white calcareous nodules. pH is
moderately alkaline. A shallow horizon of second-
ary calcium carbonate nodules directly overlies
the limestone bedrock at 70 centimetres.

IV. Profile Deperiptiont

0-15 cm.

15~-56 cm,

Very dark brown (lOYR?/Q) moist and very dark
grey (IOYRB/I) dry, clay loamj few faint browa
(7.5YR5/2) mottles; structureless, massive; sticky,
plastie, friable, soft; few fine quartz gravelj;
very frequent small hard irregular white calcar-
eous nodules} freguent fine rootsj abrupt smooth
boundary; field pH 7.6.

Light brownish grey (10YH§/?) moist and dark
greyish brown (10YR4/2) dry, clay loamj; structure-
less, massive} sticky, plastic, friable, slightly
hardi few fine quartz gravelj very frequent large
hard irregular white calcareous nodules; frequent
fine roots; clear smooth boundary; field pH 8.2.

56~70 cm., Dominant large hard irregular white secondary

70+ cm.

calcium carbonate nodules,

Decomposed limestone,

V., Interpreted Characteristics of the Soils

Thie soll is good for a wide range of climatiocally



suited crops, especially cotton. Topography and soil

structure make this area suitable for mechanized agric-

ulture but the soils are shallow in some areas and

highly erodable, The soil is strongly alkaline. and

potassium ie scutely deficient. The Ca/lig ratio is

very wide, therefore magnesium fertilizers may give

some responges. The organic carbon and nitrogen levels

are moderate and the C/N ratio is normal, Large economic

responses 1o nitrogen fertilizers are not to be expected.
The soil has been classified as a Caleimorphic

Soil because of colour, appreciable amounts of free

calcium at all depths and a high conient of bivalent

catione, mainly calecium,
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Unit 305 Analytical Data

Horigzon Depth in cm, . 0~15 ‘*15-50
pH - 1:5 water 3.5 8.6
Ca003$ 12.0 15.4
Conductivity - 1:5 mmohs/cm, 0.06 9.09
Exchangeable Bases - meq/100 gme
Ca 62.4 68.3
Mg : 3.8 3.4
Na Os35 0. 60
K .26 C.21
Total 66.81 [72.51
C.E.C. meq/100 gu. 2745 -
Base Saturation % 100,0 -
Organic Carbon % 1.73 1.28
Nitrogen % 0,14 g.12
C/N ratio 12.4 10.7
Mechanical Anmlysis
Coarse Send % 38.1 |27.3
Fine Sand % . 18.6 16,9
Silt % T4 11.4
Clay % 22.7 23.7
Total 86.8 85.3
sk
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Soil Profile Description

I, Informetion on the sitet

a.
b.
Ce.

de

€.
f.

E»
h.

io
3s

ke

Profile Numbert: UK-34
Unit Number: 302b

Higher Category Classification: Vertisol of Topographjc
Depreseion (D'Honore).
Date of examination: 27 January 1969,
Authorst Wengell and Borden.
Location: Approximately 16 kilometres south of Mabuki,
on the Mwanza-Shinyanga road, in Kwinba District,
Tanzania, Approximately 3%05's, 33°15'E.
Elevation: approximately 1167 metires.
Land form
i. physiographic positiont near bottom of convex
slope.
ii. surrounding land formt flat to almost flat,
iii, mierotopographys nil.
Slope on which profile is_sited: flat to almost flat(l.5-2%)
land uset At the time of examination the site was under
Bothriochlog insculpta - Themeda triandra grass-
land with some_Sporobolus pgramidailis. Large
numberg of liveatock are kept in the area.
Climate: Data derived from Ngudu meteorological station
approximately 32 kilometres northeast of thse
gite at an elevation of 1210 metres.
Aversge of 36 years.

Monthly rainfall J P M A N JJA8B 0O N D
in millimetres 93 95 135 154 63 9 3 5 13 29 104 125

Mean annual rainfall is 828 millimetres.

The monthly mean maximum aud minimum temper-
atures for a 28 year period are 29.1°¢C and
17.1% resgpectively. Data derived from

Kijima Mission station approximately 14 kilo-
metres west of the site at elevatior 1137 metres
The climate at the site should be ccmparable.

II. General Information on_the Soil:
a. Parent Materiagl: Derived from sands and clays of

b.

lacustrine origin.
Drainage: Class 3 - imperfectly drained.

c. Moisture conditiong in profilet moist to 38 centimetres.
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d. Depth of groundwater: unknown.
e. Presence of surface stones and rocks: Class 0 -none

in each case,

f. Evidence of erosion: slight rill,

8. Presence of salt or alkalis Class O - none.

h. Human influence: very slight, confined to surface

horizon,

IIl. Brief Description of the Profile:

Imperfectly drained,very dark brown clay

over a very dark grey clay. The texture is uniform
and structure ie strong throughout. Pine guartsz
gravel and calcium carbonate nodules are found
throughout the profile. Root distribution is
normal, being concentrated in the top 30 centi-
metres, Unconsolidated granitiec bedroeck appears

at 75 centimetres,

IV, Profile Description:

0«30 cm,

30-75 cm,

75-85+cm,

Very dark brown (10YRR/2) oracking clay; strong
fine subangular blockys sticky, plastic, friable,
hard; many very fine to fine vesicular pores;
frequent frggments (1-4 millimetres) of quarts}
few small hard irregular calcium carbonate
nodules; few fine roote; clear smooth boundary;
field pH 8.2,

Very dark grey (7.5YR3/0) cracking clayj sirong
large prismatic; sticky, plastic, friable,
extremely hard; few fine vesicular pores; freq~
uent fragments (l-4 millimetres) of quartz; freg-
uent small hard caleium carbonate nodules; few
fine roots; abrupt smooth boundaryj field pH 8.2,

Unconsolidated granitic bedrock.

V. Interpreted Characteristics of the ils
The soil is suitable for the production of rice
because of the very slow internal drainage, but adsquate
and controlled water supplies must bs made available(6).
Seasonal flooding could cause some hindesrance to mech-
aniged agriculture, The scil is strongly alkaline and
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sodium increases with depth, but the level will not
hinder moet crops. TPotassium is acutely short and the
Ca/K ratio is very wide, Organic carbon and nitrogen
are very low., The C/N ratio ie slightly above normal,
Responsee to potassium, nitrogen and probably phosphorus
fertiligers are likely but fertilizer trials at

Weatern Research Centre, Ukiriguru do not verify this

as economical,

Thie soil was classified as a Vertisol of Topo-
graphic @epression because of structure, dry season
eracking, accumulatione of caleium, slow internal
drainage and a sodic horizom. Although the C.E.C. is
below 50 percent it is saturated mostly with bivalent
cations,

Pl




Unit 302b Analytical Data

Horizon Depth in cm. | b 0=30 §} 50=T75
pH -~ 1:5 water 8.4 9.0
03603% 2«3 3.0
Conductivity - 1:5 mmohe/cm, 0.06 0.13
Exchangeable Bases - meq/100 gm,
Ca 35.6 36.1
ig 3.6 3.9
Na Cady 24106
K 0.13 0.17
Total 39.82 42,33
C.E.C. meq/100 gm, 22.5 24.3
Bage Saturation % 100,0 100.0
Organic Carbon % 0.90 0,56
Nitrogen % 0.07 -
¢/N ratio 12.9 -
Mechanicel Analysis
Coarse Sand % 36.2 33.5
Fine Sand % 18,9 15,6
Silt & 8.4 10.4
Clay # 32.3 37.0
Total 96.8 96.5
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Soil Profile Description

I. Information on the sitet

a.
b.
C.
d.
8.
f.

8
h.

i,
Je

k.

Profile Number: UK-35

Unit Number: 318b

Higher Category Classificationt Ferrallitic Soil(D'Hoore),

Date of examination: 26 October 1968.

Authors: keinsborough and Borden.

Location: 13 kilometres west of Heru Juu on the main
road, in Kasulu District, Tanzania. AppProx—
imately 4°30's. 30°E,

Elevationt approximately 1550 metres,

Land form:

i. physiographic position: upper convex slope.
ii. gurrounding lend form: undulating to rolling,
iii, microtopography: nil,

Slope on which profile is sited: moderately steep(l19%).

Land use: At the time of examination the site was under
Hyparrhenia filipenduls - Aristida atroviolacea
grassland, The aream around the site is mostly
used for grazing and occasionally for small
banana and coffee fields.,

Climate: Data derived from Heri Mission, approximately
20 kilometres west of the site, at elevation
1575 metres.

Average of 10 years

Monthly rainfall J ¥ R a2 B 3 J A8 © N D
in millimetres 152 150 210 252 89 11 0.5 5 35 96 177 185

Mean annual rainfall is 1362 millimetres,
Note the short dry season from June to Sept-
ember. Rainfall at the site should be
similar,

II. General Information on the Soil:
SZ2=sacs hlormation on the Soil

B,

b.
C.
d.
€.

f.

Parent Material: Derived in situ from reddish fine-
grained flood basalts.
Drainage: Class 4 -~ well drained,

Moisture conditions in profilet: dry throughout,
Depth of groundwater: unknown,

Presence of surface stones and rocks: Class 0 - none
in each case,
Evidence of arogion: nome at the site but severe gully
srosion‘throughout the area,
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g. Presence of galt or alkali: Class O -~ apparently free.
h, Human influence: nil.

111, Brief Deseription of the Profile:

Deep, well drained,dark red to red clay loam
uniform in texture throughout., Structure is weak
and ironstone nodules gre found throughout the
profile, koot distribution is normal with the
majority of roots in the top 30 centimetres,

IV. Profile Degeriptions
0-30 em. Dark red (2.5YR3/6) moigt and reddieh brown

(Z'SYR4/4) dry, clay loam; weak medium crumbj
slightly sticky, slightly plastic, friable,
slightly hard; many fine pores; very few small
hard irregular ironstone nodules; abundant

fine roots; clear smooth boundary; field pH 6.0.

30-168 cm., Red (2.5YR4/8) moist and red (2,5¥R4/6) dry, clay
loam; weak fine subangular blockyj slightly
sticky, slightly plastiec, friable, slightly hardj
common very fine poree; very few small hard
ironstone nodules frequent fine roote; clear
smooth boundary; field pH 6.2,

168-185+0m. Yellowiegh red (5YH4/8) molist and yellowish red
(SYRS/B) dry, clay loam; structureless, massivej
slightly sticky, elightly plastie, friable,
8lightly hard; common very fine pores; few
small hard irregular ironstone nodules} common
fire roots; field pH 6,2.

V. Interpreted Characteristics of the Soil:

This so0il is particularly susceptible to erosion,
but where the slopes permit it is suitable for mechan-
ized agriculture. liigh rainfall allows both femperate
and sub-temperate crops to grow well. MNuch of the
surrounding area is used for grazing livestock. The soil
is freely drained and strongly acid at the surface, but
slightly acid in the subsoil., It is deficient in pot-
assium and possibly in calecium since the Ca/Mg ratio is
very narrow in the subsoils, The organic carbon and




nitrogen levels are moderate to low. The C/N ratio is
normal and thus large responses to nitrogen fertilizers
would not generally be expected,

The soil has been classified as a Ferrallitic
rather than a ferruginous Tropical Soill because of the
gtructure and texture of the second horizon and the
apparent absence of 2:1 lattice clays even through the

silt/clay ratio, C.E.C. and base saturation percentages
are all high,
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Unit 318b Analytical Data

Horizon Depth in ecm. -0=30 o 30-168 , 168-185
PH - 1:5 water 5.4 57 645
CaCOJ% Nil Nil Nil
Conductivity - 1:5 mmohs/cm,. 0.01 0.01 0.01
Exchangeable Bases -~ meqg/100 gu,
Ca Teb 9.7 10,5
lig 5.4 8.1 11.2
Na Q.d5 0«23 0.20
K 0.18 0,12 0.15
Total 13.33 [18.15 22,05
C.E.C. meq/200 gm. 2447 ~ 2445
Base Saturation % 54.0 - 90.06
Organic Carbon % 1.88 0.73 0.23
Nitrogen % 0.16 0u07 -
C/R ratio 11.8 10.4 ~
Nechanical Analysis
Coarse Sand % 16,5 10.7 9.5
Fine Sand % 14.9 15.7 29.0
3ilt £ 17.4 19.4 23.3
Clay # 43.5 4947 33.0
Total 92,3 95e5 94.8
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S0il Profile Deseription

I. Information on the site:

a. Profile Number: UK~36

b, Unit Numbers 319

¢, Higher Category Classification: Ferrallitic Soil (D'Hoore).

d. Date of examination: 2 February 1969.

e. Authors: Wengell aad Borden.

f. Location: 17.7 kilometres past the Ruvuvu ferry crossing
on the road to Ngara, Ngara District, Tanzania,
Approximately 2932's, 30°341E,

g. Llevation: approximately 1780 metres.

h.7Land form:

i. physiographic position: crest of comvex slape.
ii, gurrounding land form: rolling.
iii._microtopography: nil,

i. Slope on which profile is sited: gently sloping (3-4%)

J. Laend use: At the time of exemination the site wae under
Hyparrhenia dissoluta and Loudetia arundinacea
grasses with Combretum molle Lushes near-vy.
Crops grown close-by include coffee, bananas
and some CREBAVE.

k. Climate: DIata derived from ligara recording station
approximetely 1l kilometres northeast of the
silte at elevation 1788 metres.

Average of 36 years
Monthly rainfall J F ¥ A K J J4 5 0 N D
in millimetres 99 109 122 186 100 12 5 19 64 75 125 113
Mean annual rainfall is 1027 millimetres.
The rainfell at the site should be msimilare.
Note the short dry season from Jume o August,

II. General Information on the Soil:
a, Parent Material: Derived in situ from interbedded shales
and fine-grained sandstones.
b. Draingge: Class 4 -~ well drained,
c. Moisture conditions in profile: moist throughout.
d. Iresence of surface stones and rocks: Class O - none

in each case,

e. Depth of groundwater: unknown.

f. Evidense of erosion: slight to moderate rill erosion.

&. Presence of salt or alkali: Class 0 - appareantly free.

h, Buman influence: Very slight disturbance in surface horigon,

=0




III. Brief Description of the Profile:

Deep, well drained pfofile, feirly uniform in
appearance when moist. Texture changes from sandy
clay loam to clay loam, then back to sandy clay loam,
The whole profile is friable and root distribution is
normal. 3oft small red ironstone nodules appeer at
64 centimetres,

IVe Profile Description: 3
0-23 em. Dark reddish brown (5YR™/3) fine sanfy clay loamj
moderate crumb; non-sticky, non-plastic, very
friable, softj many fine pores; abundsnt fine and
coarse rootsj smooth abrupt boundarys; field pH 7.0,

23-64 cm. Dusky red (2.5YR3/2) clay loam; weak fine sub-
angular blocky; slightly sticky, slightly plastie,
friable, slightly hard; common very fine pores;
few coarse and common fine roots; smooth diffuse
boundary; field pH 6.5,

64-150+cm. Dark reddish brown (2.§YR3/4) sandy clay loam;
weak fine subangular blocky; non-sticky, non-
plastie, very frieble, soft; coummon very fine
poree; few very fine roots; very few sin small
red ironstone nodules; field pH 6,.5.

V. Interpreted Characteristics of the Soil:

The soil is suitable for a variety of temperate and
sub-temperate crops. There are areas of steep slopes,
shallow soils and surface gtones, but where the soils are
deep, they are suitable for mechenized amgriculture. The
soil is moderately fertile, freely drained and medium to
strongly acid. It ie deficlient in potassium and probably
in megnesium since the Ca/Mg ratio is very wide in the
deepest horizon. Organic carbon and nitrogen levels are
high and the C/N ratio is normal,

The s0il has been classified as & Perrallitie Soil
because of depth, structure, presence of iron oxide,
apparent absence of 2:1 lattice oclays, diffume transition
between horizons, silt/clay ratio and C.B.C.
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Unit 319 Analytical Data

Horizon Depth in cm. 0-23 .j23-64 J 64-110
PH - 1:5 water 548 Sed 51
CeC0,% Fil Nil Nil
Conductivity - 1:5 mmohs/cm, 0,01 0.01 Nil
Exchangeable Dases - meq/100 gm,
Ca T.0 Le2 3.0
Mg 2,0 0,9 0,3
Na 0.20 Ou.l4 O.12
K 0.13 0.10 0.08
Total 9.33 5434 3.50
C.E.C. meq/100 gm., 1644 - 846
Base Saturation % 5740 - 41.0
Organic Carbon ¥ 2.57 1.78 1.00
Nitrogen % 024 0.17 -
C/N ratio 10,7 10.3 -
Mechanical Analysis
Coaree Sand # 332 3042 16,0
Fine Sand # 12.1 13.9 17,9
Sily # 10,4 .7 6.8
Clay % 40.9 45,0 5244
Total 96,6 95.8 93.1
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Soil Profile Description

I, Information on the site:
a, Profile Number: UK-37
b. Unit Number:318a
c._Higher Category Classifigcation: Ferrallitic Soil (D'Hoore).

d. Date of examinationt 29 October 1968.
e. Authorgt Reinsborough and Borden.

f. Location: Approximately 9.5 kilometres east of Tarime on
Mara Hill road, in North Mara District, Tangania.
Approximately 1%23's, 34%27'E.

&+ Blevation: approximately 1750 metres.

h. Land form:
i. Physiographic position: upper coavex slope.
ii, surrounding land form: undulating to rolling.

iii, migrotopography: nil.

i. Slope on which profile is sited: gently sloping (5%).

Je nd use: At the time of examination the site was under
Pennigetum polystachyon ~ Protea madiensis
bushed grassland with some Digitaria scalarum.

ke C1 €t Data derived from Tarime meteorological station
9.5 kilometreas west of the site, at elevation
1515 metres,

Average of 34 years
Monthly rainfall J F N A M J J A 8 O N D
in millimetres 84 106 164 229 163 79 46 74 88 127 150 129
. Mean annual rainfall is 1439 millimetres.
Rainfall at the site should be the same.

II. General Information on the Soil:
8 rent ter t Apparently derived in situ on

weathered basic basalte.
L. Drainaget Class 4 - well drained.
c., Moisture conditions in profile: moist throughout.

d. Depth of groundwater: unknown,
e. Presence of surface stones and rocks: Class 0 - none in
each case.
f. Evidence of erosion: none at the site, but slight to
moderate rill erosion throughout unit,.
&. Presence of salt or alkalis Class 0 - free.

h, Human influence: very slight, confined to plough layer.




III., Brief Description of the Profile:

Iv.,

Deep, well drained, dusky red clay loam that
ie very uniform in appearance, friable, porous and
permiable throughout the profile. Root distribution
ie normal with the majority of roots in the top 50
centimetres., There is a medium acid reaction,

Profile Description:

0-25 om, Very dusky red (10R2/2) clay loamj weak fine

crumbj sticky, plastic, very friable, softj many
fine poresj abundant fine roots} diffuse smooth
boundary; field pH 5.8.

25~52 om, Dusky red (10R%/4) elay loam; structureless,

massive, breaking very easily to very fine
aggregates; sticky, plastic, friable, soft;,very
fine to fins poresj; frequent very fine rootsj
diffuse smooth boundary; field pH 5.6.

52-58+ cm. Dark red (10&3/6) cley loam; structureless,

massive, breaking easily to very fine aggregates;
sticky, plastic, friable, slightly hard; common
fine pores; few small hard spherical red irone
stone nodulesj common very fine roots,.

V. Interpreted Characteristics of the Soil:

The soll is suitable for & variety of temperate and
sub-temperate crops. Rainfall is high and the soile are
moderately fertile, It is suitable for mechanised agric—
ulture where slopey depth and absence of surface stones
permit, The soil is freely drained and the balance of
bases is normal, Economic responses to potassium are
not probable. The C/N ratio is normal, therefore large
responses to nitrogen fertilizers are not to be expected.

The soll was classified as m Perrallitic Soil
because of depth, presence of iron oxide, apparent
absence of 2:1 lattice clays, silt/clay ratio and C.E.C.
Also, the structural elements form a very friable and
porous mass and the horizons are only slightly dlfferent~
iated with diffuse transitions,




Unit 318a Analytical Data

4

Horizon Depth in cm, 4 9-25 J 25-52 '~52“85
pPH - 1:5 water 5¢6 Del 5.2
CaCo,% Nil Nil Nil
Conducetivity = 115 mmohs/cm, 0.05 0.02 0.01
Exchangeable Bases - meq/100 gm,
Ca 6.4 5¢1 5.0
Mg 2.4 1.9 1.7
Na 0,12 0.10 0.13
X 0,70 | 0.36 | 0,26
Total 9,62 T.46 7.09
C.E.C. maqg/100 gm. 19.2 - 19,8
Base Saturation # 50,0 - 45.0
Organic Carbon % 2.31 1,74 1.20
Nitrogen % Q.21 0,17 -
C/N ratioe 11,0 10.2. -
Mechanical Analysis
Coapse Sand % Tel 5e6 de5
Fine Sand % 18,9 10,2 14.0
Silt # 18.0 15.6 10.0
Clay % 52.4 60,0 63.6
Total 9644 91e4 92.1
. . . .
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Soil Profile Description

I, Information on the sitet

a. Profile Number: UK-38
b. Unit Number: 313b

c. Higher Category Claesification:t Ferruginous Tropical

Soil (D'Hoore).

4. Date of examination: 29 November 1968.
¢. Authorps:iieinsborough, Wengell and Borden.

f. Location: 13.6 kilometres north of Nyalikungu, on the

road o Bariadi, Maswa District, Tenzania.
Approximately 3%06'S. 33952'E.

g+ Elevation: approximately 1335 metres.
h. Land form:

i. hi iont gently convex midslope.

gurrgggg g land forms: undulating.

lii- microtopographys nil.

i. 81

which profile is sited: gently sloping (2.5%).

jo Land uses Atithe time of examination the site was a

ko, Climates

recently uprooted cotton field. The surrounding
vegetation included Bothriochloa insculpta and
Sporobolus epp. grasses and a few bushes of

Acacia hebecladoides.
Rainfell data recorded at Shanwa approximately

14 kilometres wouthwest of the site at 1333
metres elevation.
Average of 39 years

Monthly rainfall J4 P ¥ A M JJAS O K D

in millimetres

105 105 128 152 47 4 1 2 10 29 84 135

Mean annual rainfall is 803 millimetes.
Rainfall at the site should be similar. FKNote
the long dry season from May though October,

II. General tion on the Soils
a. Parent Materialt Apparently derived in situ from deeply

weathered rocks of the basement complex, mainly
gneigs, but possibly influenced by volcanic ash

deposits,

b, Drainage: Class 4 - well drained.

Ce Moist

e conditio in filet moist to 30 centimetres,
d. De to

ro water: unknown.

e. Presence of surface stones and rocksi Class O - nome in

each cageé,

-06=




f. Evidence of erosion: slight sheet,

&. Prepence of galt or alkemli: Clasg O - aprarently free.
h. Human influence: confined to plough layer,

IXI., Brief Description of the Profile:

Deep, well drained, dusky red sandy loam over
dark red sandy clay loam. The profile is structure-
less, friable and permeable throughout with a few
hard red ironstone nodules,

IV, Profile ﬁeggrigtigﬁ:
0~-25 em.  Dusky red (10R3/4) moigt and red (10R4/6) dry,

sandy loam; structureless, massivej slightly
eticky, non-plastic, friable, soft; elightly
calcareous; smooth gradusl boundary; field pH 7.5.

25-58 em. Dark red (10R%/6) moist and red (2.5 YE&/B) dry,
aandy clay loam; structureless, massivey slightly
sticky, slightly plastic, friable, slightly hardj
very few hard red irconstone nocdules; strongly
calcareous; smooth gradual boundary; field pH 8.0.

58-137+cm, Dark red (2.5YR3/6) moist and red (2.5YR%/8) ary,
sandy clay loam; structureless, massivej slightly
sticky, slightly plastiec, friable, slightly hardj
few hard red ironstone nodules strongly oslcar-
eocus; few fragments of strongly weatheréd gneissj
field pH 8.0.

V. Interpre Characteristi of the Soil:s

The soil is usged extensively for cotton and maige.
Slope and s0il structure make most of this uait;auitable
for mechanized agriculture. The soil is mildly to moder-
ately alkaline, balance of bases is reasonable at the
surface and the base content snd C.E.C. are high, The
organie carbon and nitrogen levels are very low, there-
fore nitrogen in the presence of Phosphorus may give
good respomses to non-leguminous Crops.

The soil has been classified as a Perruginous

Tropical Soil on the basis of free iron oxide, Bilt/clay
ratio, C.E.C. ahd base saturation percent,




Unit 313b Analytical Data

Horizon Depth in cm, 0-25 .| 25-58 .| 58-100
PH - 115 water Teb 8.2 - 8.3
Ca003ﬁ 1.0 1.5 242
Conductivity - 1:5 mmohs/cm. 0.08 0.14 0.15
Exchangeable Bases - meq/100 gm:
Ca 18.0 30.0 29.6
Mg 3.0 2.6 3.9
Na 0.29 0.37 0.50
K 1.80 1.93 2.02
Total 23.09 | 34.90 36,02
C.E.C. meq/100 gm. 20.8 - 18.0
Base Saturation % 100.0 - 100.0
Organic Carbon % 0.66 0.23 0.11
Nitrogen % 0.08 0.04 -
C/N ratio 8.2 57 -
Mechanical Analysis
Coarse Sand % 31.7 24,5 22.9
Fine Sand % 15.8 25.8 28.0
Silt # 12,3 20.9 25.4
Clay % 37.7 | 25.0 | 21.0
Total 97.5 96,2 97.3
3
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Soil Profile Description

I. Information on the site:
a., Profile Number: UK-39
b. Unit Bumber: 322
¢. Higher Category Classgification: Ferruginous Tropical
Soil (D*Hoore).
d. Date of examination: 12 March 1969.
e. Authors: Wengell and Borden,
T+« Location: 24 kilometres west of Bwanga, on the road to
Biharamulo, Biharamulo District, Tanzania.
Approximately 2953's, 31°34'E,
g. Elevations approximately 1275 metres.
h, Land forms :
1. physiographiec pogition: convex upper slope.
ii. surrounding land form: undulating.
iii, mierotopographyt nil,

i. Slope on which profile is siteds gently sloping (4%).
J» Land uget At the time of examination the site was under

woodland, The dominant species were Brach-

ystegia microphylls, Pterocarpus angolensis
and Cusgonia arborea with an understorey of
Hyparrhenia digsoluta and Loudetia gimplex

grassed,
ke Climates Data derived from Runagi recording statioa
approximately 15 kilometree northwest of the
gite at elevation 1394 metres.
Average of 12 years
Monthly reinfell 4 F M 4 M JJ A 8 0O- N D
in millimetres 93 112 143 178 77 8 2 12 43 82 137 120
Mean annual rainfall is 1008 millimetree,
Raeinfall at the site may be as low as 900
millimetres due %o the lower elevation.

II. General Informstion on the Soilt
a. Parent Material: Unconsolidated residual material of
banded ironstone and metavolesnic origin.
b, Drainaget Class 4 -~ well drained.
¢. Moisture conditiong in profiles moist throughout.
d. Depth of groundwater: unknown,

e. Presence of surface stones and rocks: Class 0 - none in
each case.

2 I EViQ!&EG of 2;2!;0&3 nil.




&. Fresence of sult or alkgli: Class 0 - apparently free.
h, HBuman influengce: nil.

III. Brief Degeription of the Profilet
Deep, well drained, dusky red sandy c¢lay loam

that is very uniform in etructure and consistence
throughout the profile. There is an extremely dense
grase root mat in the top 15 centimetres,

IV: Profile Descriptiont
0-8 om, Dusky red (2.5YR3/2) pandy clay loamj moderate

granular; sticky, plastic, very friable, hards
many fine pores; abundant fine roots; abrupt
smooth boundary; field pH 7.8.

8-18 em, Dark reddish brown (2.5?&%/4) sandy cley loam}
moderate fine subangular blocky; sticky, plastie,
very frilable, slightly hard; many fine pores;
abundant fine roots; abrupt smooth boundaryj
field pH 7.0, '

18«38 om. Dark red (2.5YR3/6) sandy clay loam; weak fine
subangular blocky; very sticky, very plastie,
very fripble, slightly hard; many very fine pores}
frequent fine to very fine roots; abouphk smooth
boundaryi field pH 6.0.

38-122+cm. Red (2.5YRY/8) sandy clay loam; weak fime sube
angular blockys slightly sticky, slightly;plastic,
very friable, slightly hardj many fine poresy
common very fine roots; field pH 5.5.

V. Interpreted Characteristi of Soil:?

The soil is suitable for a variety of crops, espec-
iaXly cotton, maige and sweet potatoes. Where soils are
deep and slopes undulating the unit is suitadble for
mechaniged agriculture. The soil is freély drained,
fertile and the balance of baees is reasonsble in the
subsoil except for potessium. The organic carbon and
nitrogen content and the C/N ratio is high., Data indic-
ates possible responses to potessium and nitrogen fertil-

igers, but there is too Iittle field data to verify this,

The soil was classified as Ferruginous Tropical Soil

on the basis of structure, silt/clay ratio and C.B.C.

=92~




Unit 322 Analytical Data

Horigzon Depth in cm. J4 0-8 . 8-18 .}18-38 4 38-90
PH - 15 water Ted 5.6 5.3 , P N
Ca003ﬁ 1.1 Nil Nil Nil
Conduc{%;izioga/cm. 0.03 0.01 0.01 0.01
Exchang::}%goBzgfs -
Ca - 3.5 2.8 2.2
Mg - 1.4 0.8 0.5
Na - 0.10 0.09 0.08
K - 0.15 0.12 0.10
Total - 825 3.81 2,88
C.E.C. meq/100 gm. = = - 12.0
Base Saturation % - - - 24.0
Organic Carbon % 2.03 1.68 1.05 -
Nitrogen % - 0.12 - -
C/N ratio - 14,0 = =
Mechanical Analysis
Coarse Sand % 26,2 |22,6 |19.8 | 18:1
Pine Sand % 16.2 14.9 11,8 21.0
Silt # 14.4 9.7 9.4 8.0
Clay % 39.7 [48.0 |54.3 | 50.1
Total 96.5 95.2 95.3 97.2




1.

2.&

3

4

Je

(]

Te

8.

9e

10,

1l.

BIBLIOGRAPHY

Anderson, G.,D. and Talbot, L.M. 1965, Sedl factors
affecting the distribution of the gressland typea and
their utilization by wild animels of the Serengeti
Plains, Tanganyika. J. Beol. 53:133~56a

Brenen, J.P.M. and Greenway, P.J. 1949, Check list No. 5,
Tanganyika Territory, Part II, Imperial Forestry Inst.,
Oxford.

Burtt, B.D. 1953 A field key to the savanna genera
and species of trees, shrubs and climbing plants of
Tanganyika, Parts I and II. E.A. Tsetse Research
Organization.

D*Hoore, J.L. 1964, Se0il lap of Africa Seale 1 %o
5,000,000, Publicatiom No, 93,

Geological Survey Publications. Bulletin Nos. 7,10,15,
18 and 34 and Short Paper Nos. 13 and 24,

Gibbs, Sir Alexander, and Pariners. 1956, Water
resources survey of the Nile basin in Tangenyika.

Guidelines for soil prefile description, F.A.OQ., Rome,

LeMare, P.H. 1959. Seil fertility studies in three areas
of Tanganyika, BEmpire Journ, of Exper. Agric. 273197-222.

LeMare, P.H. 1969. Lxperiments on the use of fertilizer
for cotion in Westera Tangania. Ukiriguru Progress
Report 14.

Milne, G. 1947, Amani Memoirs. A soil reconnaisssnce

Journey through parts of Tanganyika Terrvitory, December
1935 to February 1936s J. Ecol. 35:1192-265.

Horrinnn, CaCG.Ts and Wright, B.I. 1951, GSoils of
Sukumaland. Unpublished,




12,

13,

14,

15

16,

174

18,

Napper, D.M. 1965. Grasses of Tanganyika., MNinistry
of Agriculture, Foreste and Wildlife Bulletin No. 18.

Overseas Food Corperation. Aan, Rep. Sed. Dept.
1947-8 et seq.

Peat, J.E. and Brown, K.J. 1962. The yield responses
ef rain~grown cottem at Ukiriguru, Lake Province,
Tanganyika, Parts I and II., BEmpire Journ, of Exper.
Agric. 30:215-231 and 30:305-314.

Pratt, D.J., Greenway, P.J, and Gwynne, M.D. 1966,
A classification of Bast Africa rangeland, J. Appl.
Ecol, 31369-382,

Scaife, M.A. 1968, Maize fertilizer experiments in
Western Tanzania. J, agric. Sci. 70:3209-222,

Soil Survey Staff. 1951. Soil survey manual. U,S. Dept.
of Agric., Handbook Ne. 18,

Vesey=Fitzgerald, D,F., 1955. The vegetation of the
outbreak areass of the red locust (Nomadacris

scptemfasciata Servs) in Tanganyika and Northern
Rhodesia. Anti-Loeust Bulletin Ro, 10:31pp.



.




W e b bt

318

s
h ]

Pl a
N a
18

3
+ .
A
+ +
e
+ *
. a
- I
+ +

T
ma =

-
- J

T

110y
L
in
arty
v
2 1

Y
< +

1.8
ner

-1

y S e
L W
t 11 t r
4 Ll
% 1
7 - & L

with

W granite ol

4 a.
.
onaily
e -

itcrops.

nw g2ranlte
C 2ranl?
plain with ocecasions
’ m o H~
> 1% Y
wltl Erar e
- .
-~ a4+ I
t0 Iol - n
1 W Tl n 0l LE
. nE— + b
T 4 ng wiin
inite
e
to rolling ateaus, b
¥
L]
L0 roll 1 ategu,
billy plateau.
719 ’ 1 +
\ ‘.'-'*h Ul \.:\t %
L
noed ni1ils :w-'-UI‘I':'l.ln'Ut_-:-\"‘
ng 1 alopes,
Il thn DNE stean.
ol rideses,
: 1v wit aandetor
w1l Tr enme
oente 12
| s,
ected. :

!
I . L —— ]l v : 1a i nv deer
& M CLECH edially 8 -'jJ : A 4 J !
reanic atter; ] 2 h 1dy loa IVE]
v
Jeep, D peaty clay Jloams OvVer B ay ¢
verlain by deen reanic matte
eep, calcareous, crackKing, very darx grey u«
1 . | 2 ]
ol orown > 1oam 1y clay
| " cCTrAa K ing " ve 21 T'A
r e — -
rey sandy loams ndy clays.
S - - - -

T 3 ] 1 . 2 o anle . e -
3 P Jery Adar grey clays dark reddish brown
| K = ’
- ‘ " ' ~ -
. 1y over \"1"‘("—'
v A
- v 3 e s B
% g -\_" » 1 4
r M ¥ ] . _“\‘ 1 . 1 . b2 v !
+ 1 ~ ]
- - :- - » i - -
E | ——— - ~ - - -~
3 A 1 M3 BT r o
g
-
. .
- ) 1 = W
; rlay 108
Nee ligh ' yandy l1oam {
- 3 “‘-’
reou grey sandy clays
i For it y p= W -
p“_a\.r
- ’ o1 p - 1 me ove
val( I" € 18 , ArK grey Ball i ovVel
-—, Y =Y a2 N
t F [ o i
T - ol-T 1 oTYen varvy L
i . a S ) 4 ~
T + - 1 sand}
38 & ’ ¥, ;
) 1 * ert a1} = : 1
v 10a ’ .
& _".“: - l_r L] r J o
J J
'y
1 A
Lt
1 - ¥
! - tely calcareous, dark read il
¥ - 1 -
sandy clay ywver clayv 10 B} calc
C C :
T ” .if_a_ ak b wn = Tams
- P -
r sand ne j o TORE reou
to ¢ ;
~ . - r | 2% i [ o
te X reyi b1
nmigaeravely aecp, ( £ S \ 5 e
g g 2L
rk t n fine ms and silty clay ams
Y o ,
loa ver andy
> o gl 8 ¥y 410 s QEE
. J
grey clLay | -
J J

J =
’ Uz
—_— laa
y Qe
r u
very
- Y Y N ag -
i ersa 1_.:- - T LE S¢
Tapr 311 road nlgy 1 1T &
cCy, H - L C1 )
Y -
3 ran o nrr T T i TE - = v L
M I = . I 2
clava
T =] \ P | - "o " als
€ 4 19TK Y L KY TIel sS85y ns 1
F -4 -y e W
o | r'i \ 1_-“".:” =
T 3 Y ¥ q 1 ~ | & 1 o ™M YV er
)eep, d2TK ah [ wn sandy ¥ m
C ‘1'-?'\3 1LOAINS .
" = F ’ ~ ~ Hna v _-J“ e . ansT
. il o ey
o 1 v
,'.:v ' T K Y \ 4l N I & J
v .
- 1r ol 3 « | a5 L a e 2
. - 1 v o AT | § | 4
- .l ' 3 A nr ALY carnat 0O
eep, =] DI oy ¥ A
et aa isTk brown ssnay cia
= ’ -
- v nrnYovu
sar ] »la)
Ny Aoyl Brawrn 1 r
wOel f{ LY 1e aQark Y O OWI I
Anlay 1
s
1 1 ‘ v - A 1 " e
{ ‘..,’ 15 K recadlsgr C racy |
3 1 A -~ .
andy ams; deep, loams ove y
5 _=h = 2
dark re n brown OV a

gewamp; Hyparrhenia-

e — - ———

-] 1
Cypel swamp; medium
e — — - -
r 1 10

Hvnai
- —— ——— —— e -

i 1 { 1
- - l
e i s s o S . i
" r - | ¢
- —— — —— -

Brachystegia-Julbernardia woodland; tall
nicum grassland,

Acacia-~-Commiphora b

et; ta 11

ra
A i
. + T4 . 1

ACIMNYE LB =t L H |

— e . W e o
£ = i

nypail [ o cla ¢ St i,
i S o o T - e T— b

B e e

e

ythriochloa-Acacis ished grs
g gy
1 £

— e

bu a &
" s I
= = . il
] . m 1o tal Andropogon- FY glana.,
o b R k) e =

5 3
3 e 1 n
perr ral wooQliLarnd,
. v |
¥ - o
.
- 1 2 @
o= il el s Alil w

T cacla ¥ 1
— e S et e s e
1 T : 1am - oA 1anA
= rennl LU= T ( L U ed 21111 ¢

'
tal
o -~ Te + = 1
hvetegia=-Pterocarrug woodalanda; .al
i — e e e s e, i 3
e ey o T Pl S, L x
ol g La=-,0More vull € £ BLErA .,
______ i S e —— -
1 s - N \ . 171 3
'all Hvparrhenia-Combretum busneaq
—— o — — ———— ——— ——
= -
1 = Fr =1 [ oA i ,,‘f__,-r_".
aAimn eda-Frote 3 p -
R, ey g, Tyl 3
e s e W s e b i e e o e
fall | henia-Combretum busned grassianda,
e e S — S ——
M e - 1 1 =~ 3 nda?:
e s et e e e R
Apve 0 . minhors and,
D e e st e e e
™ Aamk nmAdland* medium
pra a- mbretum W 13 medad T
e e e e e s . S—————————— s -
= - : and.
i o A i
1 a - raCcla-
= Hrachvategsla

e e st s s e e e

l'all H rhenia—-Androrogon gr d,




o] +* >
e L XA e s ht AL STIRASSRRLLS 2 4. T SRS gty S GO S S E R R R i ey < o g

323

L A% VEE T 4 8ek

" Kibondo

'

l'*‘*

A

+4+t e 40

e Kasulu

Urambo

LAND RESOURCE MAP OF

NORTHWEST TANZANIA S

SCALE  [:11000000 Ve




'3 o

: ++ 4
FEPHEI ISR :

et SO QPG SR S SRS T S S S e S S S S S A AR B A o S BT R I R R R I 4+t rs
[ .

133

L AKE VYiIE Ik Bia

107

. ——

-
154
A A

o e m— e m— e — 4 mm—

- —

ah

hinyangs

N "
3
2
2

1o

e
»

Urambo

18

301

. 4
st tere

. -+ +

o - + ~ \n

to un

casional

T | " - -
A L a4 ™
Undulati xith low granite
riquala ¥ 1) 1ow & 1l =
M1 toeron
-
Indulating plain with occasional
anite outcrops.
ndulst ] n wit ygccasiona
massive 2 OUutTeCcY ': S .
Undulat
ndulating plain with granite
P R -
Al rneiss outcrops.

numeroue granite

holling *

Rolling
nf grani

242 4+ 2w
ndulailing

1 low ridges and hillse.
to rolling with
>utcrops.

to rolling plateaus,

g :
IJndulating

A 111y Wi

most flat seasonally
1 I’;"r‘
2¥S.
T + £ 1 w3 b
I 1 ywterons.,
P T - - T o
:
A0 ! neds ,
)
.
+ RN . +
% 3 a4
\i-:-‘- 2 TLN v ? i :
gy T o = T -
- F + % v B 4
W 14 3

dulating with
low granite outcrops,

to rolling with

o hilly piateald...

th outcrops

hilly with long st%eeEES

. o o] i . d e
S1 i""", | 3 T= 1.0‘[:"'-4 X !d{'_'j'-.t
T a + 1v witl aan |.“. ::Toﬂ“
e ~arrT .
i\ t 1l1v with some
| g 3
eteeply dissected areas.

dissected,




L A XL Y I % 7 B 8dih

‘_l.

*

AT
o

-

..
.
e
.

'I ——

B el

.....

(LR (7

+
LR R A

. H¥ S
A t-"lt_". e S :
S T L T

%i‘ld" o,
-+ J-' I

+r 8

LT Lkl ]

i
+ . A
-+ |
_,::.., ; 5
i ‘r:-t.i'.l': ‘:‘ Bt
il R 1w
R s iy SR 0N Y
] L = s --:u ...!.‘..;Iﬂ:i“. i
] 5 P e N i &!
H- = Sy .--E_'\- _rr.=| i 1. 5 - .‘_‘
. i ] 4 TP
i
-‘ - \
= L S A e it ."'--'-1'.::*]’... .
i L 5 3 -.-._._‘_-,? i fu:-\..*? .
. B RS < BN WS T o
AP _?,-y el Seme =y i
g e F3
:-..I'J{:. - _'J"'- o, T
T;.. A a __rj.: e | e b Ty
= |

PPy
2 .Jrlapﬁ'!'li"_,‘-:"fﬁ:- -
- i Ll i

o M ] “_'\.'-l'I

W R N e Al R Ay
:"'-? -:;" ':_: [r-':'d .-:‘ .I.htq.l"‘".'r-" ":,." E‘_ﬂ‘-ulat: ..-:L_..'-. P L -

i, 4"
-
i
T
1
)
= [l

ot '
-ﬁ'ﬁ Tl
s 'f._*"'l'r.:‘f""rk"
' ;al-t-:;';{i: H"I"--.rq'lu:- T -

o "|| I."- - L

d it A
P 1-1'!1 S e
1 T 1-*4{‘5" '

- s
w";'"&".""

1

i
!
3

NORTHWEST TANZANIA

H N w
A gl

Bog

[}
G e

4 *1..-4-.'

SCALE [[LOOOO0O0




	WOSSAC_44789_bits.pdf
	Page 1 
	Page 2 
	Page 3 
	Page 4 
	Page 5 
	Page 6 
	Page 7 
	Page 8 
	Page 9 
	Page 10 
	Page 11 
	Page 12 
	Page 13 
	Page 14 
	Page 15 
	Page 16 
	Page 17 
	Page 18 
	Page 19 


