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. range up to 1200ml. verage shallow waters of oast Zansibar
i 3 ccomposition 45% local recharge, and range up to 400mg/l
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ZANZIBAR | g
A L\ [ QUATERNARY Complex of red, chocolate, brown and  The soil cover maintains a water table,  Laterites possess hydraulic continuity ~ Generally a mixture of local and M3 ESaeee- o= a1
Tk LR black soils, thin tropical laterites, but acts mainly as the confining layer with the M3 and provide a main connate water. Easter facing catch- LT K ¥
reworked Miocene sands, gravels, un- to the Q2/Q3 aquifer complex in the discharge avenue for the Ms. Spring ‘ments show increased chlorides due to SEMIS TR e
colluvial sands and clays, laterite  corridor zones. Laterites form local flow is related to water table elevations  wind blown sea spray. Average TDS NS o
and limestone fragments. aquifers and form the source for the  in the Ma. ranges from 100 to 300mgh. SRS ECE o]
Maximum thickness 25m. hillide springs s hE e e
Solls, Lteries, Al 2PN
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Sea y S 2 QUATERNARY White, cream and cherty fimestone, The top 10 metres of the Q2 limestone  Above the 2 to 3m water table contour  Acting mainly as a conduit, the Q2 v
a6 045 D 3 o 2 [—= often porcellancous; grey, rocky and  are the active Gz water table zone covers  limestones impos litle quality in-
46 5T TI 0 e B oD O jogged i Notably free an area of 465km. It produces well T's fluence of their own. In coastal areas
SR KHo0S from 500 to 10 000m2K in weathered _  the Q2 is open to the sea, many wells
'CHWAKA road waters contain 'MIOCENE: BUMBWI and CHEJU fresh limestones. Unconfined S values are tidal and TDS values are high. In
high sulphates due to local gyp- waters form the main regionel for i 5 Qz is above the  are about 25%. Average water table  the comidor zones the TDS and water
sum anhydrites. Waters. class on Zanzibar. They range Coralline and Reef Limestone and with many solution channels. ‘water table and is not an aquifer. It is gradients are .004. Annual water table type is similar to the M3 waters.
s average 30% local recharge, 70% from 100 to 400mg/l and average Forms part of Zanzibar’s corridor aquifer ~ cavernous in many places in conjunc- recovery due to two wet seasons is Groundwater qualitiy seldom exceeds
=2 = e sl o o ol omplex. Maximum thickness 30 10 tion with the Mi, forming Zangibar's  1.67m. Aquifer discharge is north and  200mg in the west corridor, and
o e b ot o o) 35m. many cave wells. south via the corridor in the in the eastern coridor
ISy i southeast the G2/Mi complex hosts exists in the
e local freshwater lenses. west in the Q2/Mi1 up to a line.
== to Mtoni.
A QUATERNARY Sands, lightly cemented sandstone, Significant"but untested aquifers which The Q3 does not outcrop. At Kisima In the northeast Upenja-Kibokwa region
rey, coarse and opaline, sub-angular to by definition occur in the cori Mchanga and Cheju the aquifer sands ‘waters are trapped non-flushed
0 founded, shells, shell ragments, fish ~ zones. The sand is well graded and not  produce well T's of 500m2d. Cheju's  chioride rich deltaic waters with TDS
40 bones, sharks’ teeth, with gamets, difficult to screen, but is frequently water table is about 2m above mean values up to 1200mglithey have an ir-
kyanites and rare tourmalines. Non- unstable. sea level. Pumping drawdowns are rigation rating of C3:S1. In the Kisima
conformable with the Miocene. Soveral meters below mean sea level.  Mchanga and Cheju areas qualities are
Marine and Fluviatile Sands, Maximum thickness 25m. from 100 to 200mgf.
‘Sandstone.
PLIOCENE Limestones and soft sandstones. Of no hydrogeological significance
g | o
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2 38 MIOCENE Rythmic fluviatile sediments of the
3|— W - dissected Rufiji river delta. Includes yo——r
5 = limestones, sandstones, marls, sandy e
Se== o (o} E A N [ clays and clayey sands in 5 metre o]
EEEE bands. Lenses of crystalline limestone =
SRR and anhydrite frequent, with - e
N Rythmic Fluviatile and Deltaic  ruginous and siliceous cementing. ]
Sediments and Limestones. ~ Maximum thickness 2560m. =y
MIOCENE Contemporaneous hard, dense, pearly The M1 limestones are significant but  The area of the M1 outcrop is 135km?,  Similar in every way to the Q2
‘white crystalline limestone in strata and untested aquifers. The reef limestones but much of its area is masked by thin lir with the %
lenses, detrital limestone of colluvial of eastern ibar supply water to Q2. At Cheju the M1 produces well T's that the M1 outcrops mainly in eastern
== 3 origin and recx consists many wells and springs, and support  of 500mZi. Flownet observations show  Zanzibar and tends to contain increased
G = -/ broken limestone, crushed corals, shell  the water table lakes at Bambi. The a uniform regional value for permiabili-  chloride water due to wind blown sea
N %ﬂ P = fragments and chert bands. Non- reef limestones are cavernous, often for-  ty. Estimated unconfined S values are spray. A
AN b Ay /= - Crystalline, Reef and Detrital ~ contemporaneous reef limestone, sandy  ming cave wells in conjunction with the  15%. Average water table gradient i
28 Sl = Limestone. and gritty, formed as discontinuous. Q2 limestone. .004. Average annual water table rise is
== fringing reefs, cavernous in places. 327m. ~
o o
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2 MIOCENE Grey, white, opaline, coarse, clean, Not a significant aquifer. But due to the  Forms areas of closed surface drainage.
angular siliceous sands, often sugary in 3 degree easterly dip, outcropping sand Q
texture and lightly cemented, hard lenses and strata cause many swampy
224 fooor” siliceous bands. and treeless depressions. Water logging CHAK|
in the Zanzibar town area is an
mpl ~
Sands and Sandstone
At ot cone Magnetc
Veriction ‘35 of Jairy. s 253 s A 5 o
1580, Annadl change 6 MIOCENE Bluish grey to bluish green, dense, Not a significant aquifer at depth, but  The M3 outcrops over an area of Ms waters are simple mixtures of con-
East. roughly sorted chalky rocks, frequent the weathered zone can produce useful  110km? and maintains steep local water  nate water plus local recharge water.
22/ gravel stringers, which weather to a small supplies. Drilling to 200m pro- table gradients. It posesses an The connate waters are typically the.
& red, yellow, or brown colour. The M, duces small seepages from thin estimated 7% unconfined storage value  chloride rich waters trzpped in the Q3
== together with the Mc/Mw of Pemba. limestones. To 2560m there are only  and registers an average 7.91m per year sands at Upenja by ancestral aquifer
= constitute the main base rock of both few loss circulation zones. water table rise. It discharges to springs  closure in Miocene times. Average 17
Ak Marls, Sandy Clays islands. via the M1 laterites. quality for M3 well waters is from 50 to
T and Clayey Sands. 250mg/l, but high sulfates are frequent-
SES Iy recorded due to anhydritegypsum
lenses.
] | PEMBA
'QUATERNARY Complex of coloured clayey and sandy This coastal strip and associated valleys  Average surface elevations range from 5  Water in the narrow valley alluvials and
‘soils, overlying various sanc maintain a shallow water table, swamj to 25m amsl. Water levels vary from in the elevated areas of the Q1 average
deeper i ‘and ponds. Proximity to the coast 0.5 to 2m below ground level and from 50 to 400mg/l TDS. Deep
16 and tidal inlets precludes deep drilling possess a 0.5 to seasonal variation.  development would cause seawater
16 and development, but shallow drains  Many coastal wells in the northeast are  invasion. 10 —
nant of and excavations can provide major tidal.
Soils, Colluvials channel. Includes also the alluvial and potential.
n Deposits. colluvial tracts on Pemba's eastern —|n
A bt
QUATERNARY @ of Pemba is lithologicall Pemba’s Q2 limestone i Forms discontinuous perched aquifers Qualities are characterised by high Ec.
deposit occuring entirely within the ich fail seasonally. values and seawater invasion.
=1 tidal area of the east coast. It has no
t—— hydrogeological significance. 3
= cherty limestone, buff to grey in colo s 0
| - in colour. e T Mg X O S0, WD,
A
Coraliine and Reef Limestone. o 'MIOCENE, examples of high SO,
waters, TOS range 350 o
750mg, observed at low SWL's
T in long dry periods.
=S eT anhycaite lonses.
Friias e MIOCENE Chake'Wete Beds resemble the M3 of  Generally poor aquifers with low porosi-  Average water table depth is 8 t0 12m  Mc/Mw waters are mainly local —05
IiE= EEEEEEE ibar, but with the exeption that the  ty and permiability. Many aquifers are in the broken country and 2 to 4m in  recharge water from simple dewatering
| == e MciMw s finer in grainsize and more  perched and discontinuous. The forma- the flatter rolling country. Seasonal of the well's cone of depression. The
B == = Mciviw-] shaley, with dips and strikes being tion is more fractured than the Zanzibar  variation is 3 to 5m; the dry season water is highly saturated with 100
———— B more apparent. Cliffs and broken coun-  Ms, and aquifer flow is more likely to  water levels are at least 10m above sea  CO3/HCO3, and crusts are a major pro-
=== try are a feature of the Pemba Miocene  be of the fissure type. In basins of Tevel, Borehol of 10lscanbe  blem. High sulfate waters are frequent
e ‘Shales, Marls, Sandy Clays. area. weathering the saturated aquifer is developed in various zones of weather- occur at low dry season water
Josbora — | more continuous and productive, but is  ing. Discharge is via spring flow to the levels due to anhydrite and gypsum
friable and hard to screen. re-entrant valleys and Q1 alluvials. lenses.
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Miocene type waters, typically of a low TDS/CaCO3 Chloride type waters due either to past ages of Areas where seawater invasion is a natural
v type, and simple two-component mixtures of local her sea level, island movement or more simply phenomenon at depth, and where the good quality —\ |
recharge (90%) and connate (10%) waters. Flow wind blown sea m an active coast. Island waters are due to the of —99
e component is in most cases zero, which suggests tilting, as evidenced by raised abandoned sea cliffs, aquifers. In dry times the perched aquifer becomes.
= xm.ﬁp Mincenewmtab!egradﬂi:msn is considered the main cause in zibar. dsnlshdmmsikw‘b:fte'wimﬂnwdl and
T resault of a steps-and-stairs type aquifer. the deeper conteminated aquifer takes over.
BRI =2 - Sulphate is a principal contaminant at low season
S e water levels when connate water percentages rise.
v — iEsEsssees
2 o SO, HCO;
Ca Mg NaK e 3
98 98 4 MIOCENE, avorage Mel
g ‘waters, high Ca and COy/HCOs,
S ‘with 2 greater influence from
S s than on Zanzibar, 93
Ed ‘Average TDS 50 to 500 mgll and
— local recharge water (75%) and L 3]
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