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Notes on the Geology, Land Forms and Soils of the
Tanga Province, Tanganyika Territory

By
G. Milne
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G. Milne, soil

{3ce Provisional Geological Map of Tanganyika,
revised e%'ﬁJed 1936, publ. Geol. Division, Lands
and klnc" Dept., Dodora) .,

A fr%nge of ralsed recent coral limestone runs
;ncermittently down the coasty; seen tynically at Ras Kazoni,

Inland from this as far as a 1line running roughly
NNE - 8S8Y%, and }orming a strin about 17 miles wide at “anxu
a little wider at NMoa and perhaps 30 miles wide at Saadsnl,

are sedimentary rocks; mostly older than the coral, These

h.‘

include: dJurassic clays and marls some hundreds of feei thick

s
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seen tyglcaily inh the rolling savannah country between Ponypwe

and kporcn’~anc .&tendl r osondrrEnds across the VJami River to
k "-m.-

the Centmal Railvay; «© hard pure oolitic limestone, seen
typically at"f veni and at Pongwe; Rarroo sandstones and shales
between Panga and llca, — ohe form is very ilike the Killstane
Grit of Yorkshire; detrital depusits covering these 1 ier rocxs
and derived by denudaticon and fluviatiile deposition from the
chiandg and

Basement Complex hi prateauz o the west; and
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deltaic clays and other &lluvium princinzlly at the Jami mouth
arocund Saadani.

wast of the NI - 85W line bounding the sedimentary

rocks lie the Bascument Complex rocks, whicn oceupy the entire

remnainder of the Tanga Province excent for some local alluvia

of the Panganl, lMkomazi, lMNombe, Luengera and Umba Rivers., The
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B.C. rocks arc mainly hard gneisses; but there isc at least
one band ol ancient crystalline limegstore which crops out
geroes the Kibaya road just wesb of llandeni, and there may
be nore such in Uziguha, the llagai Sieppe and the Umba Steppe.
I know of no limestones in Usambara or Upare. There are local
cccurrences of metamcrphic rocks of basic character, negmatites,
anc graphitie schists. Locally also the gneiss ocutercps show
much vein-guartz, e.g. just east of Handeni.

There are no volcanic roeks in the Province.

Some extecnsive black-clay mbugas in the liasal Steppe
probably represent 0ld shallow lake sites,

There are gypswn beds at lkomaezi, also salt-

%

impregnated patches on the Usambara pediment~slope in the same

regicn., Laxe Manka, a blind "appendix®¥ of the lkomazi River,
is saline. YSome well waters in the Usambara fooithililis and
also in the coastal sedimentary beclt are brackish with
magnesium chloride, Analyses of ®sulphur baths® at aAnboni are,
I believe, extani in the German NS files at Amani., A warm
spring was reported at I'nyussi but it did not annear to be 2
"minerallsed" water.

The belt of sedimen@ary rocks forms a variably
undulating plain rising gently wcstwardé from the sea. The
Usambara highland {the only Bast African highland near the ses)
is in two blocks. The hastern block 1s a nlateaun 3000 - LOCO 1.

high scored by an intricete valley system converging to the 5i1gil
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River. It is beounded by steen sesrps 1500 -~ 2500 [t, high

s oy - 3

ising from a pediment 5C0 - 4002 £t. above sca-level, Upon the
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pediment, at the south side mainly, 51t o nuwiser of low fooil-

hills, and there are two major ocutliers of the highland, -=

®

Mlinga, sensrated to the east from the mein dblock by the norith-

]
pe



W

golng reach of the 5igl River, and Ponpwe lountain gouth of
Muhesa., 'T'he Zastern block ic savered freom the aipgher Vestern
block by the deen broad N-8 Luengera Valley draining %o the
Pangani and a S-N noteh draining to the Umba., ‘Vest Usarbars
hes egually steen but higher boundary escarpment and goes Lo &

maxirum height of 7000 ft. in the north. It has a few high

outliers beyond the llkomazi River to the wesi, Iig pdlateau

-
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valley systems converge to the lkussu - lombo stream tributary

¢

to the lkomazi, to the lLuengera which joins the Paﬁganl heloy
the I'komazi confluence, or to the Urmba, which flows directly
esstwards to the sea.

There is a deep gap be tween north-viestern West
Usambara and southern Pare. Pare (in its southern parts that
lie in Tanga Province) is more of a mountain chein than a
plateau; its western escarvment is abrupt and steep, 118
eastern slope breaks dowvn more gradually and nag spurs and
Toothills with valleys draining to the Nkomazi River. The
Pare-lisambara gap widens out north-eastwards to the Umba Steppe,
across which there is no further high ground till far beyond
the Xenya border,

The Pangani River, carrying the Kilimanjaro, Meru
anc llorth Pare drainages, passes to the west and south of 2ll
tie above~mentioned highlands and their outliers; it receives
the Iixomazi, l'kussu--liombe and Luengera Rivers, but almost none
ol the Tast Usambara drainage, which goes o the sea independ-
ently via the 8Sigl and the Mkulamuzi Rivers.

west of the Pangani trough , hevond 2 low escarpment,
lies %he MNasal Stéppe. z broad arid plateau carryineg a few

scattered isolated residual hills but with well-defined
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drainages only at ils outermost margins,

Betwecen the Panganl in its reaches between Korogpwve
anC the FPalls, and the margins of the ijami Piain to the south,
is “he broken-down peneplain of Uziguha, a low plateau
shallowly dissected and draiping mainly by the Usangasi River
and other minor channels of intermittent flow to the sea or
to the Wami. To the west of Usiguha lic the Nguru rts.,
projecting northwards from Ukaguru and Usagars and dying out

in the Masal Steppe in a series of isolated hills. ranca

’:ﬂ

lountain 1s an easterly outlier of the Hguru chain,
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(A shoert a2ccount of the Soils of the Tanga
Province was written and published as an appendix o
Mr. 5.0, Baker's report on the Jocial and Beonomic
Conditions of the province, Government Printer,

Dar es Salaam 1934, Por goils of the . Usarbara
highland, see 4°°my“ in Appiied Pedology, I, E. Afr.
Agric, dournat 1937, Por soils of the novrthern part
of iiest Usambara hlghxuna and a:;acent iow country.,
see a typescript repori on a Solil Reconnalssance in
the neighbourhood of Xitivo =T 59J7, copies
available al aman! on request. See alsy the relevant
part of *h° Provis 1ona1 $o0il iiap of Rast Africa, 1936,
and iis accompanying Memoir. )

A list of ihe chiel soll types is given below, Yor

some of them, namnes are givenf which are provisional and are
intended to cover a fair raage of variatvion around the central
tyne,

Ras Ragzonl loames. Chocolate loams to cisy loamns
over the coral rocit of the coastal fringe. aAre shailov and

pockety, bub fertiile vhen sulficlently deep. Have nigh lime
status but no free carbonate, They pass locally inte.

Mkonduchi calcareous rould (a type better reovresented
in the Vunda nouatrv of Zanwibar). A brownish black orimitive
8011, of looseg friable consistence, containing large amounts of
vegetable debris and free calclam carbvonate, occurring
discontinuously amongst uutcr ops of zoral rock,

“Phe naming of a soil arter a 1uhal¢uf me “ﬂ1/ deJlueu a
convenient label for it for easy reference. It doss not imply
that the s0il is found only in that vnarticular place nor fhat
it is the only or necessarily the most important seil there.
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Ariboni sandy loams, Brown to grey-brown or rode
hrown sandy loams over ora nre~brovn to red-brown deen sancy-
losm subsoils, developed on transphorted Basement Comnlez
dotritus in the coastal sedimentary belt, Of modcrate acidity,
low 1lime status and low orsaonic matter content; well draincd.
The chief sisal soill of the coast estates,

fongue sands. Grey sands to loamy sands of good
depth over clayey-sand to sandy-clay subsoils motitled at depth
in yeliow and grey with red blotches. Ncutral to siightly acid,
locally liable to waterlogping and generaily of high water table,
Tywicelly around Tanga outskirtis and lPongwe villare, where they
carry good malze, swect potatoes, cassava, coconuls and locally
rice,

Kegela sandy clays. Grey-brown, grey to nearly black
sandy clays over impervious rusty-mottled yellowish brown clay
subsciis on the Jurassic clays and marls, Mostly in prasslana
with scattered trees including xerophytic speciles and oa3maa
InTertile and vsually avoided for crope ez capf Zome cassava
Alternately waterlogged and droughty,

\{

Mlingano and luhesa 8 ms and clay-loams, Chocolate
to bright redmbrown top s0i1s/ré su"bsoils9 on the ridges,
gslopes and minor hills of the Usambara p djmentg on Basement

(ﬂznl 2X rocks. There are two ﬁevornlﬁable subdivislions of these
red loams: Mlinpgano, on broad low ridges well away Trom the
hills; hright cclour, rrizble consisience, great denth, acid,
poor in nutrients, but productive afier resting periodv under
tush; and Luheoag on narrower ridges and steeper slopes in the
focthill region; browner colour, hesvier consistence, better
crumbwb,ru@uure, shallower to purenu rock, neutral reaction,
good nutrient status, supports dense popuiation in all food crops
and also citrus fruits. One ow other of these two main red-
earih types occupies also rmch of Uzigubha (in well drained
situations) as Tar west as Xwediboma,

Dark-ceoloured clays, of valley bottoms amongst the
foothills and broad flats on the plains., (These soils await
further classification and no namnes are yet availgble elcept
the general terms 'black clays of the bondes and mbugas’ o)

Surface seil colour varies from dark prey-brown through grey-
black to inky black, subscils are rusty-motitled in a Jeilow~
brown to light grey ground colcur or sometimes black to several
fect depthi, In the more nunid country there is no Tree carbonate
except at great depth, and the subscils are acid and strongly
mottled. In fthe drier country frec carbonate oceurs in the
middie subsoil or right to the surface, and rusty mottling is
abgsent, All soills of this agroup are sticky and plastic when wet.
hard and cracied when dry, and are limited by these difficult
physical properties and by their liability to excesnses ef drought
or of flood, but their chemical reserves of plant nutrieats are
Ligh, In humid cor irrigable situations they csrry vrice and have
sweet potatoes or su ar cane at their marglns, In dry country
they are uncultivated,

rmediate in chapracter

Soils, not yet ramed, inter
cx ﬂ?th, in situ2tions of
to
a

i
between the red earths and the bl
transitional character as regards
drainage. gurface soil colours ar

"
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opography, slope and
dull brown to grey, subsolls
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range ITam oranges-krown 1o 1,Uu, somelines with motuling, and

in one special case assocliated with the ilingano solls, with a
horizon of massed irongtone concretions, A L The foothill
country centains narrow sonegs of one or wmore ol these soils along
the contours ?ranaahinnal from ridpe-=flank o bottommlandg and
they ocecur eixtensively in the noumtfy hetween Norogwe a2nd Handeni,

A particular case xal¢¢ng in this group is the uPPOﬂmniOﬂC soll

that occurs as a strio between tnﬂ Loot, ol the algnh escarprment
of Viest Usanbarza and the adjacent plain, e.g.,; between dombo and

Meumbala, similarly between the Zast Usambara escarprment-foot at

Magunga and the Luengera Tlood-plain., Nost of the scils in this
~3

group arae producitive except in low-rainfall country, where they
tend to develop a hard sheet-washrd surface.

The aeils or the highlands. In the highlands of
Usarbara, Pare and Nguru i{ 1s necessary to distinguish between
several interlocking sets of conditicns., There are the older
soils of the elevaled plateau surfaces and the younger sSolis of
the escarpmenis and rocky slopes. Further, the wetter parts cof
the nighlands have soils which are highly leached snd exheustively
westhered, the drier parts hsve soils less leached and less senile,
The higher highlande are cooler than the lowver, with resulting
gifferences in organic matter accurmlation and associated
secondary effecls. PFinally there has been some degree of control
by parent rock, the Basemcnt Complex gneisses being not everywhere
uniform petrsloginal?y; The following list of highland soils is
representative but not exhaustive

13,
13

laramba, Msbituni, ang*r&w“, Ulays and other variants

30003500 £t, plateaun (& ast Usambara), rainfall 7%-90 inches,
P’nyjsbﬂbrown prange-brown to yellow-brown soils, acld and

exhaustively weathered, peocor in all nuirients, texiurve sandy loam
to elay loam, friadle consistencc, nealy structure, subgoil often
gravelly, always permeable and well drained. On steep slopes and
narrow ridges, no level land, Csarries heavy rain forest but is
mostiy of poor fertility under agricultural crops.

Sakarre and related soils., LHOC-5000 £T, plateaun
(iiest Usambare), rai nfall 665 to 10C inches., As the forepoina;
but darker in the too 6 to 9 inches owing to accumulztion of
dark=-coloured humus. AT still higher altitudes {this effect
becomes more marked and culminated in the Sunewe goil at 7000 ('t
in which pedsolic characters appear,

Gare, Xwemhalalo and relacted soils, L5 OO 5000 11,
pJaTcau? rainfall 3% to 50 inches., Chocolate to reddish brawa
loazms over red-brown to bright red deap subsoils, teﬁture Coarse
5andy loam to stiff clay loam, reaction nsutral to moderstely
acid; not exhaustively weathered, fertile but erodible and ofien
found in truncsated formy, 1l.e,, With top so1l losti,

On steep declivities, juvenilc soils occur varying
from rudimentary alaak loane in dirvect contact with fresh rook
to shalicw and immature forms of the soils ulrnady 1~ui¢u, In
Lﬂ“erul these young solls are wmore Tertils than the mature
Boilg in regayd to content of wlant nuirients, but ave 'IM‘DPF
by & anJOuncss, discontinuity and iiabllisy to loss by physical
diﬂn¢ac sment, There is scope for stone fterrvacing on some of
these slopes,




Alluvial s0ils oceur very lccally in parts of the
valley systems of the hdighland platemux; they are referred to
in paragraphs 31 and 48 of the XKitive Report guoted above,
Paragrapns 12 to 19 of the same report discusses the alluvial
solls occurring st the {cot of the Usembara escarvment where
the Umba River descends from the platecau te the plain. The
alluvial soils of the Luengera and l'kKomazi Rivers have not
yet been studied,

G. MILNE
Aprii, 1939.
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