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The atee under investigation is locered ....ithin the- east­

ern bl1l1lCh ofthe- East African rift system (Fig. 21 ). the

l1"IO!ol utcnsi\(: currently acnve .l00(' of thr comment,,1

rifting on the: g lobe (Shudofsky 191\5. Bro...'T1 and

GIrdler 19KO~ C\nml sct!;mie acti\-ity srggests that the

rift syn:m is stin active and indeed ConlOUCS

!iOutherly tShuoolSky 1985,. "'~h of the EN African

crust and uppermost mantle retains its pre-rift sti le.

characterized by the absence of a well developed

asthenosphere an d II gcotbcrm appropria te to II

COnlHll'nlal !Jlicld. This acco unt, for the wid espread

oc cu rre nces o f the ea rthquakes at foca l de pths o f 25-30

km which would otherwise be considered unusu ally

ikeI' If co nti ne ntal e xtens ion we re oc cu rring by

hth<l,phcric thinning and upward migratio n of the

3'lhcfl('!i'hcrc tShudofsk y 191\5).

Laic Tertiary rift faulting in the Dodoma area is 1101

'f'CClacular as in typical rift valley .....aill!:s. but relief

ditTCf~neC!ican be lIS high as 100 m bcl\loecn displaced

blocks. With exception to the Sanzawa fault hne . most

lTICq)holo~cally expressed fault.;, art' di~placlllg thc

Kilimatmdc Cerere, ecuve .... rill!: the I"oogcne riftmg

sta~"e. When seen ....nee baSC1Tll,"tlI is outeropplll!:. they

seem to reactivate pre-existing strucmrat tines, This led

kl a Iol'ClIge pattern of normal faults bounding ..... ide

dcpress.cd areas.

Th e main I"E-SW trendin g normal faults are from the

northwe~t to the soutbcast; the Sarand a. Hubu ,

llom bu kl and Fufu fa ults show this. With cxcc puon o f

the Ilo mbolo fault w hich d ip, westerly. other fault~ dip

ca'lerly. North o f the area , the Mpotltle fa ult i~ N-S

trending and joins southwards the I"E·SE trending

Saranda fault A large morphological searp runs I"W-SE

at the foo l o f the Chcncre ~loun ta i n s. probably

follo .....ing a pre-Kilimarindc C~mcnl Iaul t line bul

withoollTlCq)hologieal evideece fur recent rC'acti\lItion

(the Saranda fau ltl . Instead. a discrete but sharp r-;w.

SE trending lopographic !lea", runs at the margin of lhe

Bahi depression, allhe fool. of the C1lenene ~lounrain s .

fr i..-. located a few km SW of the Saranda faull and is

attnbule<! to a poSSIble nI.....· acti ve fault thai w~

.....-Idcnced from the SRThI D1:l~l. named here

~Iaz iwa fault from the IIiIrne of a small \ 'iDag.:. beep:

for the ~Iaziwa fault. these faults are charactCfized by

scarp hcighrs approaching 200 m.

The Dodoma area is characterized by moderate 10 lal}."e

earthquake swarms whose focal m echanisms show a

zorc ofdi, tributoo block faul ts and sub E-W extension

(Brazier ct al 2(~ )5). The earthquakes, e s.,cntially of

mid -crustal depth. are broadly aligned in a NW-SE

direct ion, more or less confined to the Ch e ne ne

Mou ntai ns. 1I00,..ever. the history of ea rthquakes in this

area is neither continuous nor homogeneous Uranga

1991). though evidences do exist thaicartbquakcs in

this area seem to occur Ihroughout the rift floo r and nor

enti rely along naif"""' lonc(S) {Baker 1965). So far, lhe

Cbenene ~lourlla i ns arrear to be most likely slrUelural·

Iy controlled, but It is unclear ..-helher the high topog­

raphy ofthC"oC mountain ranges has any contribution to

the cbaractcrisnc trend of these earthquake S..-3TITlS or

thai the r-;W-S E structures such as the Sanzewa fault

and the ~{az iwa structure (bultl control the pattern of

the swarms. A few of these swarms have been reported

to he dcsmrctive, for ins tance the November ·t 2002 .

This earthquake of M.....5.5 whose epicenter was with­

in the earthquake swarms ar ea. left a fe w people dead.

a schoo l and a dbp~'fl~uy de stroyed and the Tanza nia

parliamenta ry builtling c racked.

.' 1UIiOIlOLOf;\,

The geo logy o f the area of investigation is almost

exclusively known fro m the existing I: 125.000

geological maps: QI>S 123 Kwa ~l toro (Fozzard 19611.

QDS 124 Kele ma lfol7.ard 1%01. QDS 143 ~lei a ~le ia

(or ~l aya ~laya l (Julian et al 1963). QDS 14 2 Bahi
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presence has also been reported in geological maps of

Tanzania by the then Geolo gical Survey of Tan ganyika

c-s. QDS 123 (Kwanuoro, Fozzard, 19(1). The hot

springs arc aligned parallel to tbc generaltrend of the

fault for abo ut 300 m.

based Onthe dis place ment profile plots : i.c . the Saranda

South [at least I I km] , Saranda Mid (29 km) a nd

Saranda No rth (24 km) fault segments. Like the l3ubu

fault, this fault also d isplays some fault steps along its

length Ho weve r, unlike the former, the fault steps arc

111<' .'Iaranda jimll

The Sara nda fault, which is located 1Il- 16 km west of

the Bubu fault, runs paralle l to the latter for nearly 40

km befo re it changes to a its direction and assumes a

NW- trendo ricnted strike. Afterthis point it is c alle d the

' Mpo nde fault' . Tbc Saranda fau lt is nearly 55 km lo ng

and can be subdiv id ed into three main fault segme nts

IKH ,,,,,t ,ictul W any fa ult ' '''!\IlI'''1ll but !\<.:n<.:, ally cunti,, -

uc a long the entire length of the fault (Fig. 7 ).

An important observation is that the position of the

displacement profile minima between the Sara nda Mid

and Saranda No rth segment, occur> at approxunatcly

the same posit ion (t ransve rsely) as tho se betwee n the

.w _......-.- -c ....- -----­_....._-

• I ' . . f ~ ~ •• " ~ ~ H " H t . ~ ~ H M " • ~ oM..__.... , .~,

Fig. 00. Displacement profile for the Bubu fault The fault is shgbtly longer than IU5 km. Dashed line s infer the pos ­
sib lc VO for that pan of the observed fault. Profiles involved in calcu lation, ofVO are from DdmprofiO to Ddmprof
31 ( S~'C Fig. 6 and Table I for locations of profiles). Toc sum o f A and 13 equa ls C, sec Fig. 6b fo r dcta ils.
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Fig. 6b. Re lative elevat ion versus distance across both the jckamba la and the Makutupora fault segment,
(Ddmpro f.24, sec also Fig. (, and Table I). Three fault steps , D,A and 13 (naming from west). can be cle arly seen.
Note that the lines d rawn parallel to each other. whether solid or dasbcd, at D, A and 13 arc reference lines which
represent upper and lowe r reference surfaces. The fault steps vertica l offsets A and 13 eq ual, C (See Fig. 00 for loca ­
tion).
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Nkambala and Mak utupora segments of the parall el

Bubu fault (Fig. 6). This co uld indicate the presence of

a significant Nw-orientcd structural di scontinuity

across both faults.

--..••

............__.-
----- ::::.-:.:.:= - -
----- ~---

west o f the Saranda fault to cast of the Ho mbolo fau lt

clearly reveals a tilt ill the order of 2". The Hombolo

fault has two fault segments: i.c. the Dam (2: II( km)

and the Nzugulli (> 19 km) fault segments (Fig. 8). The

Dam fa ult segment locally shows 2-3 fault steps. which

might be attributed to a palco-landslidcts).

7]", Frlli' .fimll

Like many of t he faults ill the Dodo ma are a, the Fufu

fault is all impressive fault, with scerp heights ranging

from less than 20 III ill the la st 1(-10 km to the north

(whe re its general tre rxl is ncer ty N-S ) to o ve r 50 m in

the south {main sca rp). Fault steps are not uncommon

011 the main scarp . Like ill the Mpondc fault, 110 attempt

so far has been made so far to determine fault scgmcn­

tat ion of the fault .

.., .. .., ..
..._- -- ~..~-,

....••

71,,' 1Iomh"/,, "11111

The Hombolo fault is abo ut 40 km long . It is a NW­

dipping fault , i.c. antithetic to a ll other nonnal fa ults in

this area . It is less impressive, characterized by only a

gentle slope. It runs thro ugh the Hombolo area and

hosts the famous Hombolo dam. The fault has system­

atically been affected by erosion in two major direc­

nons , NW a rxl SE. This erosion seems to be accele rated

by both the r-; W slope of the fault scarp and the slope

due to easte rly tilt of the entire area. This tilt is cons id­

ered to be regional since a SRTM profile d rawn from

--

Fig. 7. Displacement profile for the Saranda fault. Note that this plot is for the profiles Ddmprof33 -44. Howe ver,
profile Ddmprofa I , is not used ill the plot (Sce also Fig. 0 a rxl Tabid).

Tit<· Chi lwla fallil

The Ch iko la fault is located ill the south-western pan of

the study area within and parallel to the southeastern

end o f the Babi depression (Fig. 9). The SRTM data and

field check show that the scarp of this fault is much

lower than that of other faults in this area . Resu lts a lso

show that unlike all other fa ults in this area . its vertica l

offset (d isplacement) decreases toward s its centre.

contrary to the typical displacement profile (c.g.

Burbank a rxl Anderson. 20(1). A possible cxplanatson

for this unusua l displacement profile is prov ided fur­

ther on. in the d iscu ssion section.

nt<' Ma:: iwa fim ll

The Maziwa fault is another NW- trending linear

structure that occu rs mainly between the l3ubu and the

Hombolo fau lt. It is weakly expressed on the sur face

and shows 110 part icular slip pattern. Results from

SRfM DE M data show that the structure curs through

recent sediment, within the Balli dep ression and that it

joins or inte rsects the GOIlg:! fa ult segment at Magungu.

within the Bubu fault (Figs 0) .

So me SRTM profiles ac ross the structure indicate a

dip-slip sense (Fig 10). 0 11 the other hand. rivers or
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streams tend to be deflected dextrally OnOtIC side of it. However; ficld checks at two points located about 3 km away

along the structure at or aro und the Maziwa village revealed no data to support the observat ions bigbtightcd above.

This is probably because no outcrops an: visib le around both points duc to a thick siliceous cover (known as the

Kilimatindc cement , a silicate weathering product composed of kaolinite and silica) On and across which the Maziwa

structure passes. Due to the aforesaid reasons, neither vertical offsets wen: calculated nor were displacement pro­

files established across this fault.

!'<zug......... ,.. " • .- 191<m

. ~

!
l ~

..
• • ,. , . 2D ~l>o_ ._ .....,.... •

Fig. R. Displacement profile for the Nzuguni. All profiles used for the computation of vert ical offsets arc used. [Sec
also Table I and Fig. (, for locations).
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Fig 9. Displacement profile for the Chiko la fault . All profiles used for the computation of vertical offsets are used
( S~'C also Table 1 and Fig (, for locations) .
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