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

By 

G. Milne



-···· 

. :· ..,,., 
. \1 • ..,•\.l, .,. � 

HO'J.','S OH 'l'lfi G.:� JLC...J'Y L. Jf J .i'C l .\3 _ �! i J ::.k I LG 
OP 'elf': 'l'ANGA ?IWVJFC:�> 'tAifG.'JfYil:.\ 'L'.��HIH'J.'Olt'[ 

By 

Go 1.filne� Soll Chemisto 

( i�ee P�(>ov j_siona:t Geologico.l Map of r.t'ancanyika� 
revii;;ed edit1on 1936

., 
nubl ., Geo1 ., J..,ivision, Lands 

a�&l .pines Dept" £1 Dodona) � 
., 

A fr1_nge o? ra:ised recen11 cora.l limestone runs 

�n ·,crr.1i ttently down the coast� seen ty-picalJ.y nt Ras Kazoni,, 

Inland from this aG f'ar as a J J.ne ru..···rnin1 rou.chJy 
� 

NN.!!; - SSVi. o.nd :.t'orm:.:1.g a strip a·bou.1; 17 m:i.les \'fide at Tan;::a .. 

a l-i ttle i7ider at f;!oa ancl -perhaps 30 m.iles wide at ;=Jnndv.n.l., 

ace sedimentary rocks9 montly older thm.i. the coral :: These 

in .lude: Jurassic c:J.ays n .. 1c1 r::iarJ.o sor.1e hundred:=; of' feet thid::
9

�. 
l 

sc�n tYn.ica1ly ih the ro1ling savannah cc:-untry 'between Ponrwe 
"· 

. � 
a,::c.l .. Ngo�cni".q.nd �Xttcndirr- sou�''7HC:J ac:ross the \Jn.mi River> to 

.. •· .. ,�. ,, . • 

......
.... ,..;i. 

the centri'$1 R.ailrray; ,. \...:i.rd pu:r·e ooli ttc limestone, seen 

typically at•· r:'a.\;/en D.' ,d ,Si'(; J)onswe; Earroo s;.:mdr.tones and sho.les 

Grit of Yo!.•}:s:1ire; de tr1 tnl deposits cover .ins these alder. roclcs 

and derived by dcnudat.1 cr1 and fluv1ati .. l.0 deposition f'ro1;1 the 

Baser:ient C ornplcx hi5hlnndr,. and fii.U tcau:i-� -�o the west; r.1..nr.i 



e.c.ros:s the Kibaya road just we:, f.; t of I!ano.eni 1 and there mny

be more such in Uzie,i.lha 9 the :r.rv.sal Steppe e.nd the Ur.iba Steppe .,

I know of' no ltmestones in Uno.mbara or Upareo •rhere nre local 

occurrences of' metamorphic rocks of basic clloracter;7 �Jegmati tes.� 

unG. graphi tic ,schistso Locally also the gneiss outcro})S sllow 

much vein--quartz ., e o So ju,3t east of HandenL 

Some extensive "black-,clay _ae_µ.lill._£ in the I:Iasa'!. steppe 

pro·bably represent ol.d shallow lake sites" 

There u:-:,e gypsum ·beds at r,lkomazi 1 also salt•� 

:lmpreoiatcd patches. on the Usambara pediment-slope 5.n the same 

region ., Lake }Janka� a bJ.ind :'appendix" of the I.lkomc17,i River, 

is saline ,, Gor.1e well rra ters in the Usarnbara footh:Uls and 

also in the coastal sedi.mentary belt are brackisl1 with 

mao1esium chloride" Analyses of •1 su11jhur baths:• at Ar'.1boni are, 

I believe, extant in the Gerr.ian r.m files at Amani" A \'la.rm 

spring was reported. at ?.1nyussi but it clid not ap�-,ear- to be D.

1f1:1incral iscd" water ,,

'l'he bcl t of sedimentary rocks i'orns a variob1,y 

undulating plain ris5.ng c;ent1;;,r wcstwo.rds i'ror:1 the sea ., The 

Usambara highland ( the only Bast Afriean hictiJ cmd n.enr' the sea) 

is in two blocks a The �astern block is a plateau 3000 - 4000 ft. 

high scored. c,y an tn tri.ce.te va1lc:t syr:;ter.1 c.o:ivercj ng to the S 1 ci 

Ri.ver o It ls bcunded by stce!J i5(.:'.Brps ·j 500 .-. 2500 ft,, htgt1 

pediment, at the south side rn:::i.i;:::�.y:J D:L.t u r r:.....:1u3.r of low foot-

tlinsa� sepsrated to the east fY•or.1 the main bloc.le r)y the north-



l,h.1hcsa a 'l'he 3a..:':tern block i.G s,.:wcred from the· hicher• ',/e.::;tcrn 

block lJy the dee9 broad N�·S Luengern Valley d�•o. "lni.ng to the 

Pangani arid. a S-N notch d.rain:Lng to the Uw'ba o \iest UGam'bara 

has equa1ly stee-p but h1e;�er "boundary eccarpraent and ,:::;oes to a 

maximum he1.c;nt of 7000 ft ,, in the north"' It hus f::l fc\7 high 

outliers beyond the W;;::omazj_ River to t,he west .. , Jtf., )la teau 

to tl10 Mlcomazi» to the Luen,rt,cru \Vhich Joins the -P�-:;:0gam. below 

the l.'.komazl confluence, or to the Umba� wh:i.cb ·flo•m:; ct:lrectly 

eastwards to the sea., 

ri'here ts a deep gap b1;,, tWE;en n.orth-rient.ern \,len t. 

Usambaro. and southern Pare" Par>3 (in its smttllern parts that 

lie in 'l'anga. Province) j_s more of a r.iountain chain '.;h.an a 

plateau; its wcste:i'.'rl cscarpr.1ent is abrupt and steep� l. ts 

eastern sJcipe breaks do11.o. more cradually and has spurs und 

foothills wtth valleys draining to tb.c r-a:..otnc'l,.3i River ., •rhe 

Pare-Usambara rrap widens out north-east\7arcts to the Umba Steppe� 

across which there is no further high ground tilJ. far be;'/On.d. 

the :Kenya border" 

·rhc PancanJ. River, carrying the l<:.iliman.jaro� Meru

and north Pare drnina0es, passes to the 1,est and south of' all 

the above~•menttoned h1.0h1ands and thei :::· outliers; it receives 

the LHcomazi, r.::kussu-�t-Iombc and Lucnsera Rivers )} but almost none 

of' the East Usambaro. drainacc ,., which goes to the sea indepcmd­

ently via the tiif�:i. and the w�u::..c:!..ii:uz:i. Rivers, 

scE;.t;tered isolated residi.1.al hi llu ·nut wi·th r;el 1-defi.ncd 



c.raL,,.ages oruzr r:1.t its outerr.1ost mo.rcj Yis,

Betvrnen the Pangani in its r'eaches betrreen Koroc:11;: 

and the Palls
9 

and the margins of the '1/ami Plain to tbt� south� 

:Ls the ·broken-down peneplain or Uzigu.11a9 a low plr:zteau 

shallowly d.issected and d.:cainine malnly by the l'iGangast 1Uvcr 

m1d other minot> channclri of in tcrmi t tent :flow to the sea or 

to the \'/amL., •ro the west of Usigu.hu lie tile Nguru Lts,, 9

pro�iectinu nor t.h,Yarcls from Ukagu.ru and Uso.co.ru and dying out 

in the Nasai steppe in a series of isolated hill�� 

J.1ountain is an easterly outlier of the neu.ru chain,

(A short ,:!eeount of the SoiJ c of t<1e ·ra:11@. 
�j....!1££ was written and. published ns an ai_1pendix to 
Mr .. :8,C, Baker ! :3 report on, the 3oc:i.a2. w: .. d. Bconorn.lc
Conditions of the province� Gov-ernment Prtnter� 
Dar cs Salaam ·193h� Po:e soi.ls of the i�. Usar:1bara 
hj,e;hland, see 2§.�Y.�£ .. [.rn�9;_1:£.:Jo3=,Qfilb I

)/ 
Ee- J'-Sr-. 

Agr1co Journal i 937.. For so2.ls of the nortb.ern pa.rt 
of \iest Usrunbaro. highland and acl�jacent low country

:: 

.eiee a typescript report on a So.il Reconnciissanee in 
!!}�-��££9.�rh·ood -◊f' Ki tiY,2 etc:-;-·r9-37�-· copies·--­
ava11ab1e at ii.:man:L on request, s{�e al::3u tho :t'elevrmt 
pa:r:t" of the Pt><?.YJ.�.9..!.1§�± S?,i±,, Map of �-�

-a
�±::r:i.ca9 1936t 

auct ::i. ts uccompanyJ_ng !,1emo1r-, J 

A list. of ihe chie.r soil ty-pes ts g.i.vc:n 'below" F'or· 

some of them� nsJ;1es are given; which are provisional and are 

intended to cover a fair raage of v&:eiatton around th,J Gtmtrc,_l 

Ras Ka�Gt.ti loarirn� Ghoco1a tc 1oamo to clay loi1mr.1 
over the coralrocic-ot'"fi:1£· coastal frincc� Are shallow nnd 
l,HJckct�/� l>t1 t fert.1'ie 1'ihen sufi'i,-.;i(;n tly deep" Eave hir;h lirne 
status but no f!'ce carbonate .., 'l'bcy pass locally intc. 

l.!konduchJ. calcareous r;1oul.d (a type better resn"osen.tod 
in the i'!iJnci&-�couiitr-y·�or-Zanz'Ib�7/}':·---/\. brown3 .. sh blad.: primJ.t:i.vc 
1Joil� of loose f1•ic.ble consistence ! containing large ni7otmts of 
veeetnble uebris and f'�ce. culcit1m ct1.1.•oonat(:l� occui:>ri.ng 
discontinuouDly anoncst outcrops or ccr�l rocko 

xThe narn�ng of a soil after a locality 1neroly provides a 
con1ler1tent labc;l for it for ee.s�,r raf'e11en.ce, It tioes 11o·t imp.J..y 
·t.�10. tf tl1e soil is fo1.1.nd. cJnJ..y in tl1a t \1ar1 vicu.lar pls.ce no1* t.rllt:rt
it L:;the on1y or neGeGaarily the mos .. important soil. there.



[�f>Lli �c_g�IY-12.:?£1�· Brorm to !Jl'C;/-1Jrown or red.-
brown Gandy loams over oranse-b:rown t0 red-brovm deer, san,i.y-­
loa.m su1:>soils, developed on tr•nnsJortcd Baser.icnt Gom\)lex 
dctri tus in the coastal sedimentary bclto Cif' moderate aeidi tys 
1.ow lime s to.tuG and lov, or•co.nic matter content; well dPninc.d c

'l11"1e chief sisal so1.l of the Qoast estates.

E_o_"!IB':_?.,e 5£,-'r'J ds. Grey sands to 1 onmy sands of' good 
depth over clayey-sand to sandy-clo.y subsoils mottled at depth 
in yellow and crey with red blotches,, neutral to slightly acid, 
locally liable to waterloec;inc and cenerally of' high wuter table., 
1'Y�)ically around 'l'anga outsk.irtB and Ponr,we villa.re, where they 
carry good maize� sweet potatoes,., cassava ,. coconuts and locally 
rice ::-

li§...§§la _sanqy--9..la�-:£0 Grey--brm·m, grey to nearly 'blae'i:. 
sandy clays over imperviouo rusty-mottled ;y·elJ.owish brown clay 
subsoi:ts on the J'urassic clays and marls o i.Wstly in grassland 
with scattered treeG including xerophytic species and palms .,

Infertile and usually avoided ror crops except some cassava o

Alternately waterJ.or;5ed and. droughty. 

�1.'±Jn_cg_122 and. � .. s£
9
t8-f¾ms am� elay�l oo.ms,, Ghocola te 

to brir;ht red-·brorm top soils rea. su·bsoils� on the ridgc-s 3 

slopes and minor hills of t,he
'-

usambara ped.J.ment, on Bnseme:nt 
Complex rocks c ri.'here are tv,·o recognisable subdivJ.s.iorn.3 of these 
red loeJns: ]:g_,1;:!},E§Q.2s on broad 1ow rto.ges well away i'ror:t the 
hills; bright colour� friable consistence, great devth, ac1d1 

poo:r· in. nutrients y but. productive after resting per1iods under 
bush; and E��.!?��il on narrower r:Ld_ge:s and steeper sl.opcs in the 
foothi.11 region; browner colour, heo.vj_er consist.cnce li better 
crumb-structure, shallower to parent rock� neutral rcn.c:tton,11 

good nutrient status, sup�Jorts d.cnse popu1Gtion i.n all f'ood erops 
an.cl also citrus fr�1i ts o One o:i.· other of' these two r:1ain reel­
earth types occupies also nuch of Uzi£3ulla ( in ,1e1J d.ra1ned. 
si tuatlons) as far vrnst as Kwed.tboma" 

Dark-coloured claysr of vo.1.ley 1)0ttor;is ar:1i..ln.t;nt the 
foothills and l1road flats on the plainso ('rt1esc soils armi t 
further cJ.asGiftcation and no names a.re yet availa.ble except 
the eencral terms ublac.k clays o:f the .P2.��Q and fl.!:?.Y..� q ") 
Surface soil colour varies from dark cre_y--.,brorm through. o•ey-, 
black to inky black ) subGoils are rusty--mottlcd .in a yellow--• 
brown to licht crey srm ... md colour or sometimes 1i1ack to :severe.:.. 
feet de1;th.o In the more hur.1.id. country there is no free co.rbonnte 
except at great depth, and the subsoils are acid und stronelY 
mottlec'L In the drier country free carbonate occurs in the 
m.i.dd.lc mibsoil or rieht to the surfaec, and ru1Jty rnotiling is 
absento All soils of this 3:rou_p a.re .stick�; and pJastic when wet. 
hard and cracl:e d when o.ry :i and are llr:ii ted by the Ge eh ffi cult 
phys.icul prope:rities cmd b:,; their linbiJ.i ty to excenses of C.r-ought 
or of flood� but tlwir chemical renerves of plant nutrients arc 
lugh., In humid or irrisable f,i tuations they ca.rry Pice -.1Pc... hive 
sweDt :potntoer:; or su .. ar cnne at their 1-:-10.:-glr:;.s _, In dry conntry 
th-e:1 are un<., ul tiva ted .. o 

Soils, not yet named� :1.nte:rm.ediu.te in c;har::i.cter­
bctween. the red ca!'ths and the black c1:J.yc, .i.n s1 tu.::..t1ons of 
transitional c1mrnctcr 3.S rceards toposraphy; slope and 
<lr.ainace <· durfacc soj_ l colours are dull 'brorm t 0 2,rey 

9 
subsoil,:; 



r:=:.ne;e fr·ora ,:n:a.nge.,.1:.1,··or;n ·t,c, dra"r;� Sf."))'j)fi J.i'.i!e/3 with rnot t,l:l.ng� and 
in one GveGlnl :.�.::ise assocj,ated with the l\':11.:nSE-no soilf;;., WJ. th a 
110"'.; ..., • ·f. ,.;,.,, ,.., C! 0 rl t.,., v, + ,,, > ,.. -,r � t·' ' ,. � ..... ;-=n "".t"i":"' r- I 

.
. ..

. L "L , •.. �.uon 0 .. u.,,�1.,.H:tvU. 1 O .. Sl,,.JD.�, ..,,,..ic:re J.,.)n.:,o ,,,, ........ vi1e �):.J'C>l.L -

CQU:!1.try c.cntains narrow zo�1es ·of· one '.)r more o:r these soils along 
the c1 o�tou:r.>s tra:nf,; i. t.i ons.1 f.rom rid.f�e-flon'k to bot. torn••·<J.nnd.,, and 
they occu.r extensi.v-cl;/ j_n the coi.mtry between }�o:C'o2srn· til-:.d· nandeni � 
A na:r·t-tcu1ar r,:asi:3 fallino: :!.n this O'T'OUD i.s the a.nron-slm)e soil .-. "--" u .,.. ...... �'...-----��"""-.. -....-..,
that occurs us o strip• between the fooi·, o:f.' the h.igh esca.rpr:ien t. 
of \",'c:;,t Usan'ibarfi and the nd.jace:nt p2&..;>,.i\$ e"e" j bt-tween r,iornbo and 
l,U;:.milbnla '!) n.i.milarly between the I�us t. lJ'G.(irtl1)ara eDca:r.•pmcmt-:t'oot at 
!.�aguD.ea and the Luengera f1oo6.-�plaine !,. os t o:t the soi1s in this 
group are productive except 'l.n 1ow-ratnfa1l c.ount:e1y� where thc�y 
tend. to develop a hat'd sheet-WA.Shf"d sm:f'ace o

�eh�L_Goil�sn' the ll!RJ���!;§.c In the h5.ghJ.sndf;i of 
Usr.t.r.ibara;? Pare end Nguru i. t is necessary to di.sting:1j_ab. between 
sevet1al :in te-rlrx�kinrs sets of condi t.i ons" .'Eherc are \he- 011.ier 
sol.ls of the e1.evated plateau surfaces and the younger soi:is of 
the escarpments and rocky slopes ,., 1;1urthor ,, the m�,tter parts cf 
the highlands have noiJ.s which are l1J.£;hly leached and. exhausti.vely 
wea.the:c>ed

i: 
the dri.er• uarts have soils Jess leached and. less nenile. 

rl'he hich.er h'ichlan.d.1::, .;_re cooler than the 1-o\·,er�· wl"th. resu..l tine; 
d.if:fm�ences in organic matter acc: urrruJ.at-Jcm a:n.d. ast,od.a ted 
second/'lry ci'f'eets o Finally there has been some degr'ee of 1.:.ontro'l 
lJJT pa.rent roe};:f.l the Bn.semc:nt Complex cneisses 'being no t. cver-;ywhe:r.e 
uni.form pctroloe;icallyo �:1he follow:ing list of hlghland soilH is 
representative ·but not exhaustlve � 

M���� ?i.lsl:li.!.Qrti . .? �,eero.w_£, U1™ and other v,u'i ants"' 
.3000,."3500 ft� pluteau. f�ast Dsamba.r<-1J l' ra.infa.1.1 7�;.,,,,90 :lnche6,) 
Pi.nkish-,brown ornnee-bro\'rn. to yellurr ... 'brown soi.Is, aci.d a:nd 
exhaustively weathered.� poor :J.n all nutrients, texture sand:.t 1oa..m 
to cla:r loam� :frj_able connisteneo� mea1;;l structure !? su.bsoi1 often 
gravelly, always permeable nnd wel:i dralned,, On Eiteep slope;:; r:1.nd 
narrow -ridCTes� no level 1'a.nd" Ga.rries heavy rain f'orest 'but :!.B 
mostly of poor fertility under acricultural crops. 

I 

Sakarre and related soiLs, h50G··S000 fto plateau 
(Viest Uso.m'baraf;-�rain.fall 65 t.o HJ0 inches" AG the foregoing� 
but. darker in t.he top 6 to 9 inches owi.n0 to accumu1ation of 
dark-coloured humus ,. 

At sti1l. h:l..ghe-;r alti. t.udeD this ef:['1.:;c t 
be corn.et':> mor-e rn.arl<.ed an,l cuJ.minater.1 :l.n the E;urwwe soi1 a t. 7000 f't,. ;;
in \Yhic�h podsolic ch,Jl"ac.te'!"s. appear" 

------··" 

Gare,.. Kwemha1a1o and rela ied soils ., 
l.:-500--5000 f t;,, 

plateau� euinfall�35··· to5Cl i.nehca., Chocolate to reddish rr-:ivrn. 
loa.ms over red��bro\"rn. to 'bright :red de!;.";·p .subsoi1B� texture C.O[H"tie 
:;andy 1oam to stif':f clay loarn� renct:i on n•;utraJ. to mode.r'v.te1y 
ncid., not exhaustive1y weather·ed.� f'erti1e but. erodible 2nd. often 
.fou.nd in trtt11cated form� i o e o , 1•;i.t.h top eoil lost., 

On steep de c 1 iv t ties 1 �j u_y,��1lt1�£._��.ili oc c 1..n' v a .r·7 inr� 
f'rom rud:i . .mentary b1ack loamc in direet cm1tact rd.th fresh ::r.·or:.:lc 
to sha1J.c,w and inmaturc forms of' the [,oi.J.s ,:::.1r·eady l.i::;teJ... Jn 
general these young soi J.s a.r·e iaore !"'er L-LLi) than th!3 raa t1.iJ"er 
SO' ·; •:-:- " r1 r·• "'/�,i ,.-, -': t. 0 c. 1··r1t,.-, ·,·, + nf' ,-:i '"'1 + 111J �- 7' ; t·, n ·•· :: 1,1·• 1 ·1· ,,, .-,,:., ·; ·11'· { -� r-,..A 

. 
- -¥-0 "'· t,; ��ar �. u '-'J .... v ...... _ �.1�t-'-,L \,, . t ...... M .. _,, • •• 1..,1-_.). )..ii,.�. �· .... , ... ••• ..- �

. 
,1 .... t, .... ..,1,.. 

b? shnl.J.ovrn�·ss ? d.J.nco:i:1tinui ty a.nu 1iabiJ _j_·r;f t., 'l ose, l:1;r pb.y::.,.ii::,2.l 
d1spln.ceme:m;,, There 1s scope f'or z:-t.one teP.!'aeJ.ng on :�ome of' 
tl1er;e slt).[)Cf1 ') 



Alluvial soils occur very lccolly in pnrta of the 
valley S:,TD�te17isof!"-1ffi{J h{sii.lr.md platea,�- ; the;J arc rcf(-�rred to 
in paragraphs 31 and 48 of the Ki tivo :.�cpo:rt g_1_;_oted abovco 
?arazraphs 12 to -19 of the same report discusses the alluvial 
soils occurr•inr; at the f'oot of' the Use.rribara esc:nr!.)mcnt \'there 
t,he Ur:ibo. River d(;.scends .rror:i the plateau to the plaj.n ,, ·rhe 
alluvial sot ls of the Luenr;cra and l,'}:.omazi ;;a vcrs have not 
yet been otudiecl o

Go 1/IILNI.; 
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