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A B S T R A C T 

The seasonal composition and abundance of 

zooplankton in Nairobi Reservoir, a small suburban water 

body, were investigated from October 1989 to September 

1990 to establish taxonomic composition, abundance and 

seasonality of zooplankton in this Reservoir. 

zooplankton were sampled from vertical hauls from 

different depths at three stations, a limnetic station 

(Station 1), a littoral station (Station 2), and an 

inl t t ion ( Station 3 ) , nd cone n r ion 

dl 

to 
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lk l"n "ty, conduct "vity, s hi d pth, 

r 1nf 1 1 w r imult n ou ly m ur d. 
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Brachionus guadridentatus Hermann. The microcrustacean 

taxa included two cyclopoid copepods; Thermocyclops 

oblongatus Sars and Mesocyclops eguitorialis Keifer plus 

four cladoceran species represented by Ceriodaphnia 

rigaudi Richard, Daphnia pulex Sars, Diaphanosoma 

excisum Sars, and Moina micrura Kurz. 

Although the zooplankton community was relatively 

uniform in composition among stations, there were 

notable variations in abundance through both space and 

tim . fh v r g numb r of total zoopl nk on w higher 

du in cool nd dry months of Jun to Augu t (2 94 

r 1 · r ) nd i v 1 y 1 ow du 11 

w men h of M r h to Apr 1 (662 r'ld 1 v du l 

l i r ) • h bund nc of zoopl n o to n 

w r column t ch t ion ov r ~m v n nnu 1 

v r g of 884 individu 1 p r 1601 nd v du l 

p r btr 
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C H A P T E R 1 

INTRODUCTION 

1.1 GenPral inlroduclion 

Knowledge of zooplankton composition, abundance, 

distribution and seasonal succession in tropical African 

lakes is meagre. The only detailed studies come from 

' Lake George, Uganda, (Burgis 1974); Lake Turkana, Kenya 

(Ferguson 1982): Lake Chad, Chad, (Robinson & Robinson 

1971, Carmouze, et ~ 1983); and Lake Na1vasha, Kenya 

(M Vll 198 .~ . 1990). Much of t.he work c. rri d out on th 

f r 1 , n 11 en on . r n d ~-~ i th h olo y of 

, no p 1 , 111- C"'lll in nld, 11 tur n • d I ( \9/4' 81 ) 

prnvtd < 11 tntrc cluc 1011 to tiH l l 1111 I ( \ 0 q y IHI 

in Ol r phy 1 f r..tr · ,n in 1, nd w WtH I• 

urnm ir. us of Afrtcan mnal lid h ld 

r o 111 j c r for m ny 0 JJ.mno l c c l udt 

u ll Jy d ou 

f n f (" Ot I 'Y 

( l 8 Jon ( 19 ) . 

1 ( 

I C 
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dominated by lhree ~hyla, namely the Protozoa, Rotifera, 

and Crustacea. Fxamples of planktonic or·ganisms fr m 

other groups include medusae of coelenlerata, flatworm·, 

and larval insects such as Chaoborus sp. Many larval 

insects and cprcaria of trematodes are usually found as 

meroplankters. 

rn~roplank onjc 

The very restricted number 

larvae of soft-bodi~d invertebr-ates 

of 

in 

fresh water contrasts conspicuously with the situation 

in s (ltulchinsnn 1967, Bougis 1976). 

JIV n 1.11 rt1rr nt PX PnS1V~ human rCtlvities ln nrl 

ar n1 1r1d tl, 1 r 1 hi R ~ r vn i r , u~ d w . t I d i r· · ln 

\Ill! II ' l r IHI ' n<l d r: r i hr \ IH dyn. mi< nf < op 1. n l t " 111 

np 1 c· , I 11 r I , 11 VI \ \ h r w . '" d I t 11 

lU ) 1 \ r lV , nd fl\1 nt . \ I l v urv of •'0 pl " !lll Ill 

I 1 r f r v c.ir. 

1 • 7. Rol nf 700J1l. nl-: t 1 n lfl fr hw. r 

II I I C)l 1 I I of r~ u l rt, 

qu, I y ... f t r 
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production of aquatic ecosystems due to the important 

role plC\yPd by zooplankton in the lakes trophic 

networks as grazers of phytoplankton, and i Ls 

significance in the diet of fish. Davies & Hart (1981) 

r-eported that most of the exploitation and development 

of fishPry resources of Africa have been carried out in 

he absence of 
' 

adequate knowledge of fish food 

org.=misms . Winber-g (1971) str-essPd the need for-

de ailed infor-mation on the ecology of fish food 

v . 
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large proporlion of the fisheries of Lake Tanganyika. 

The fishing of ~- miodon which was introduced into Lake 

Kariba 

this 

in 1967 h~s grea ly expanded. 

fishery has been attributed 

The success of 

to an adequate 

zooplankton 

zoopl ank t·on 

produclion since Limnothrissa is a 

fP.eo>der (Magadza 1979) Thus, an under -

standjng of the ecology of zooplankton in any water body 

is essen ial for the proper management of 

zooplankl ivnr-c1us fishes. 

n rlat on thE> he f . ding e oloqy of 

7Cn l.nl ltvor ''' f l ,, in r :. t n w r 

pr' d !111r inq I IH llydroln \c gic· SPt i t y ( { 
r '' 

Afr1r, (llfS·r\) Anttll. 1 Syrnn i I Jill n N. 1 r l t 1 1n 19BI1. 

fttrinq l11 yrnt l 1\1111, S . B. W, ndt r nd W. 
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bacteria ( 1'1os s 1980) • Thus, in aquatic systems not 

dominatPc1 by algivorous or macrophyte-eat ing fi h; 
zooplankton occupy a central position between prj mary 
producers and secondary consumers. Because zooplankton 
occupy a key position in aquatic foodwebs, studies 
the composition, abundance, and seasonality 

of 

of 
zooplanklon 

ecosystem 

assemblages offer a basis for 

productivity particularly 

biolog1sls ann limnologists. 

establishing 

by fishery 

~n undPr t •. ltd1ng of zooplankton community e5ponsPs 
ln n v 1 r on 1111 n 1 , c: h r nq i5 ll ful \ t h 1 p in 

inq t ll I f f ,- I • of h nying nvir 1m rd. l 

<rntltli<H nn f r hw. ,,. ' Y' m St vt r • \ \ld' 

I H t-Jft ·oop J,fl Oil r · good nl 
<tl hr PI yr:on c u lh nc: u h 1 o \ lu \ i on (Wll111 I 

197'3 , h 1r s 1 l 1966). dd i ion, m n~ lm11t 

0 n em m1 racJ dJ 0 mo qu 

• r 0 f d rr1 

1 • t :i v l y. 
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important component o f human diets in Kenya, it becbmes 

important to dPlermine the quality and quantity of thPir 
food it.ems . 

1.3 Fa lors affecting zooplankton community patterns 

The ever changing conditions i n 

environmPntc:; offer favourable conditions to 

aquati c 

different 
SpeClPS a different times giving rise to both spatial 

changes in zooplankton communities . The 

huncl. nr:r of given 

nvi r nnrn nt, f, t nr s Ul h ' 

w. t r r c l1 mi• try, 

l\ltlllcll y fIll d IIIIUl 11111 

!lund 11 " of J't ct. I o 

f u r \']7\ 1 (t I 11 \9771J, 

990) 
Ill y 111 

Ill l 1 

V r 1 o l liV 

IOJ ur 1 < II 

pecies is affe ted 

mp r t\w dry nd 

t ll of 

t c rnpc l i t 1 11 

1761 • uch.m 

by 

w t 

d 

t " 

!76l· ' 

m n 7 5 , 1'1, Vl i \ q8 

0 .m w r ' 

u 
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pointed out that temperature has sublethal effects on 
zooplanlt,ton reprodurtion, via its effects on metabolic 

Saint-Jean (1983) described effects of 
processes. 

tPmperat.ure on Pmbryonic development and found that, 
maximal rates of embryonic developmPnt were associated 
with par· ticular temperatures. 

Secondly, vertical movement among certain organisms 
m.:1y be limiled by thermal stratification brought about 
by den ily changes in the water column brought about by 

v r i l ion with d pth. This might expl in th 

lh 
eli ff r rH in t h rJ nsity of ?oo l n tnn n 

VI r :it , rrnp1r l11rt r, di nt I I \It rm 1\y- \r ~1fi tl 
w, r hnt11 In 1_, k Vn I I, rl~ 11 W t I urHI in 
II t w. r < ' fl l y "'D l < ng h1 r w I h r mt, 1 1 n 

(Ill k I 1 ng 19/'). 

lh ~ fllC .. 1 r v • n ·u nt nmad IHI 

v nnu l cycl d d 1 l 
,, n l9R ) . ... " . l I 

v ITI t 1': d d 

If ( ) 
I I 
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Significant temporal changes in zooplankton abundance in 
conjunction with rainfall patterns have also been 
reported by Mavuti ( 1983' 1990) and Burg is (1971). 

Mavuti (op. cit.) reported an increase in rotifers in 
Lake Naivasha with the onset of rains whereas 

(op. it.) reported an apparent increase in the 

rorulAtinn of Lake George in Uganda ,over the dry 

Burg is 

rotifer 

season 

and a decrease during the rains. The latter case is due 
to high hydrological turnover rate leading to washout 
rHI/or cl i 1 '1 t ion of tl population. 

I r, trnp1 -. w, t r h mi t y \n qu, t\.r 

11v 1 r nnrnr rd r h nq s nr, l l y. Dur 'in til t1 r y " . 
th r 1 I' I tlll I 1 .,, t- r , t ion ol11 \In ouyh v 11 

wilt 1 t-> dt It I I 1 {)II nf olu f 0 . ur·.- dur ng til W\ 

flu I . ll r I !J 1 ltlJ ~l, \ r>r r:onr.l i I ' r r (? f, vnut ld 
l"Onrlt I lOll f Ot dl f f r?r ll el r:~m of tl bio 
d l f ( t 1 n u 1 tll g ll l l -v., \Ill 

d ., 
( f pi nl· or • X lr ud d. 

l 
I) 

w 

( J q 4 ) 

w 

f 
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particulate matter will affect zooplankton, particularly 
filter-feeders, by c logging their filtering apparatus 
( In·f ante & Riehl 1984). In Lake Turkana Ferguson (1982) 
suggested that a decrease in the rotifer population at 
the beginnjng of the flood season was due to a heavy 
load of silt which interfered with feeding. 
Var.1ation in the abundance and composition of 
zooplankton with depth is caused by vertical variation 
in S\1 h f;:~r:tors as light, avail<'lbility of food, 
r dltC: inn tn dic;c;olvP.rl oxygPn lP.vP.lc; or hF? prP.sencF? or 
r hsr llC of fH' dr t n c; • 

I . W1S ( 197'7)' r I c r l (j r 1 1 • inn hip hi w 1n lh 
• IJ1 If Hi ll( f of OOJI l • 11k on in \. n.o 1n l l11 

I Phil i ppirH 1 lH r 1--lr po · )tiVI. r 1 ionsh p tw1 1 n 
• b IIHI r, • and r1 p t ,, for 0 efHJd bu n ga \ . 

hI . I)\ aru I r H " r ion hip fo cl do r ns nd 

P,yn (19 6) or d th 
d (II v l l y mi 

u 

. I 

" It 

1. 
I 1 

ll 
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brightwel.li Goc;.se asc;.o iated with an abundance of sma 1 1 

or-rPl tinn b w n th _ a bun dan 
of Rotifera and Cladocera. This study suggests that thP 
n?lative abundance of different zooplankton species is 
in f 1 uenced by the presence and/or- absence of suitable 
food and inter-specific competition amongst zooplankton 
sppc-ies. A theory by Brooks & Dodson (1965) gives an 

of the relationship between plankton and 

fnnd sPlectivity involving compet1tion and 
pr· d. t 1 nr • 

1 . 'I !.umm. r y n f nnpl.nktnn .t-udi ll t rnc_. 1 ()f t • 

• r 1 y c11n~ fi e: wnrk 2 pl nk 011 I !"I 

"' fl f r r ll w ~r <; w lypifi d hy f 1 ld xp d 1 t ll 'n 
np~=>r I I 11 i f1 t fl IVP}y a c,ppr i f i ln .:lt lOll to hn t 

r 1 nd nf lfll lh <;P ir,c:lud d h p y Sl d II 

r. rli inn fh f Va I 1 c; in 19.9 
( ,I II~ I r !C? " ' l c Jl1d 19 ) . mt d I 

Ur IV r~ c1 0 t t 

9 

19 l ) . " 

~I 
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f r eshwa tPr- zooplankton occur-r-ed under- the auspices of 

the Inter-n~tional Biological rrogramme (IBP). The IBP 

the 
stimulated limnological research through 

establishment of IBP laboratories on the shor-es of lakes 
t hr-oug hou t the world, where long-term studies lake 

cology could be conducted . An JBP study at Lake George, 
Ugrtnda, found that zooplankton numbers, biomass and 

produrlion vnrlPd only slightly dur-ing the year 

1 97 j ) • 

Volum"inm1 lit r-atur-P on thP zooplrtnkton 

compo s i\1on nf t mper \~ ], ~ s on t, in or rl 

p c:i rc:: 

lll(Hl 

llu c Inn 
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lt 

01 c upyirH 

illdir:. 

7Popl.n~lon 

Oil 196 
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Oougi 

ng 

r , lOW I 
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w r 
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II 

I l 

' 

_o mopn1 it, r1i ,m w. 

( WP \ h \9 2 , 

.1776). roric 

ke•s . Mo 

sp c 
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o. vi 

p r 1 

(Bur-g is 

sp cies 
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and ecology of tropical freshwater zooplankton, 

et ~ (1984) reportPd that many tropical water 

cont~ined many spl?cies of Brae hi onus and 

"Typical" cladoceran assemblages usually included 

Dussart 

bodies 

Lecane. 

three 
species in any one lake with common species including 
CerjodaQhl}ia spPcies, Moin.2_ cornuta Sars, Moina mic rur<! 

In this report, Daphnia 
spec1es WPrP sajd to be rare in tropical waters and 
c:yclopoid opepods to be less diverse in tropical thnn 
i 11 mp r, . r gions. yr:lopoirl however, t nd to b 

• hund.nt ir lrnpic,l r qinn 

• 11 c1 

prf ll lf) "Pi - ~ w, l r • 

t)f 11 r, I pplit.hl 

nrl in lud q n r. u h 

C. l,n id • r I nIt '' 

IHH IC) h T hi h rv, n 

hP. Afrir: n " tu, ton. I h1 

r x nnom \ r· wor of orne Afr ic ~n l~kes lik I'IOr I nf 

( 196 ... ' 

l I 

,, 

\9 7b 
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i 1 r i 

f d 1972 t ht 
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like Lewis (1979) observed striking differences in the 

composition and distribution of zooplankton from 

inshore to offshore areas of the lake and related 

distributional 

distributional 

patterns in zooplankton to the 

patterns of planktivorous fish. Green 

(1976) reported marked historical change in the species 

composition of the same lake. The seasonal occurrences 

of the mai.n planktonic species in the lake sources of 

lh \.<Jhi t e Nile were reported by Green (1967a, 1967b). 

n r.;ult. s show d hal there were d1fferen c es in the 

c nrnpc i l inn 0 f l h 7 0nf11Ank on in th !? with 

rl1 s r i t 11 i on • l ltl r h l ll l d IH of <I i f f r n t i 

v • r y i n CJ b 1 t vlf 1 11 \ h d i f f .r n 1 

n f 

fn 

Ro i t r 1 n I a P. Ja l-: uru , E l . m n\ ai 

· I ITt nt ai ., <t r rd tl a Y. tr 1 wer e f ir 

I ·mn 

d 

id d c 

u h 

h n mp o iPn 

nd I l rl l) O . 

s udi d n 

(.1 nk 1 n 

J 7 
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(1983, 1990) gave a li s t of the limnetic zooplankton in 

Lake Naivas h a and des ribed vertical migration and the 

ecological role of the zooplankton of this water body. 

Ferguson (1982) found small but significant seasonal 

changes in zooplankton abundance and species composition 

in Lake Turkana associated with changes in the volume 

and quality of inflowing water from the River Omo. 

ThE> creation of a number of manmade lakes in 

('lfri a 1n o hE>r tropical areas in the world has 

t i mu 1. 1 d 'int r.st in thP hydrob~ological f Alur s of 

l " ou wi l h 

P• r t 1 1 11 1 , r \1rllitn ln 11 I' 1 i m11n 1 oq t • I 

I r r i i t " W PI"" h.,mi ry, l h fi h f~tn •• 

I-ll ll , . nd p l • n V. on . Admi dly, h r 

v wor on apf1li d hydrob ology 

f · h r i 

f r d m ,, 

r 1 r 

v 

rt1md1 

ir ·f o m 

x rq 1 

z 

biol gy , u· h r d 

or, or on .10 

f r d 

r 

I', r • -

qu i { 

ll 

l l . 1 n 

" o f 
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temporal vari~tion in the zooplankton abundance over thP 
seasons. 

Seasonality of zooplankton is well-established in 
temperate latitudes (Hutchinson 1967, Welch 1952). Until 
recently ('lfriran results have relied on short-term 
expeditions 

sufficient 

where sampling has not been frequent or of 

d8script1.ons 

vnriaticm 

duration lo provide clear 

of lakes. Even now studies 

tropical in populations of 

on 

seasonal 

seasonal 

freshwater 
, onp I, r k ton ~ r r~l~tivPly scarP. Som~ d t~ on ~Pa~on~l 
vi'ri.tlinn in 7nnp1. nv. ton pof1ll 1, t i c..,n i rrcwirl c1 hy 
Jl\ II 1J I I '7 7 I ) I r"'l r· l a Y. ' G 1 n r· g in ll ~· rHI. , M, VII t i ( 1 90 ~) 

( 1'771) 
fnr ;lkt n. I ,t,l h. lll K ny •• Robin on & Rollin pn 

{ , ,. r mr..,, 1 ,"' ,, I l ( 1 '78 "';) f r L. k Cf c1 in h. II. 
F) C II I h rP I i t 1 nfo m 1on ll d t' l l d 
I 1lf1 I I t , ,ll lynami(· s .:tnd on u C' f ion 

ccJd.nk"' inr-mll p 

w r 
n P vi 

f n 

1 •• ttu1y 
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population dynamics and seasonal succession of 
zooplankton in manmade lakes in Kenya. Because of these 
gaps, this study was unde~taken in o~de~ to p~ovide 

info~mation on the seasonal va~iability of zooplankton 
of Nai~obi Rese~voi~. 

objectives: 

The following we~e the main 

1. to dete~mine the species composition, and examine the 
~elative and absolute abundances of zooplankton in 
N i~obi R se~voi~. 

2. to x min onal changes in the abundanc of th 

nd 
m jo~ zoopl n~ton groups 

Ro · f r ) • 

(Cop poda, Clado r , 

• to concu~r ntly manito~ basic limnological par m t 
uch t mpe~ature, chlorophyll !.. cone n r lion 

di &olv d oxyg n levels, conduc ivi y and to 
lk 1 · ni ty in Nairobi R ervoir. 

4. 0 rttl t ch ng n h zoopl n 0 c ommuni 0 

1 · mnolog · c 1 par am ttr 1 . ed n O V . 

1 

h 
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C H A P T E R 2 

STUDY SITE DFSCRIPTION 

Nairobi nam is located in the South-western suburbs 

of the City of Nairobi at longitude 36°48'E, latitude 1° 

19 ' S, and an altitude of 1700 meters above sea 1 eve l . 

Thl? rpc;prvoir (Fig.l) is surrounded by several human 

setllPm nt~. On the southern bank is the Nairobi Sailing 

Club .=incl N.=iirobi Dam str.\tP., on the northern and North -

"'' s l . r n b .:l n V. s a r thl? KibP.ra Line Saba and KibPra High -

<; t ' s. On thP. wes1Prn b nk arP. Ng 1, Oti ndP., 

lltl\tr"'\1; nrl Clnyonlt, l s, , nd on 

Y' n •, hnr Gnv r· nmr:. n t l"'r i nn. 

7..7. lli•,tory 

tlr~ 1 { ") l oP l, rg1~ t c i y tn K n a net, i nl11 f c1 • 

1 n 
"''' c I r"'l f E A f r 1 c o h i c a m 1 11 0 i n 

"''' I) 
0 1 o f n -u t d l ' " 

h d n o f " n \~ 

to y r 

l l ll I I 

.1 



3'3° 4 ' 36°43' 3£.45 E ~-· ,' --'= 4 

~N 
RIR Tt-

I 

Residential Est a s 

~ Road 1 airobi sailing cl r s 

~ River 2 Nairobi dam estate 

f!d Nairobi reservoir 
3 Ngunm:> estate 

4 Kibera Highrise 

@ Forest 5 Kibera laini saba 
+ 

+ 
6 G. K. prison carrp 

7 Ngei/Onyonka estates 
8 South lands estate 
9 £Jhuru gardens estate 

Fig. 1: Location of Nairobi Reservoir (adopted from the su.rv :J' m . .0 
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Nairobi is thought to have been given its name from 

the Maac;ai word which means "a plac:P of 

the railway workers, as well 

enol water". 

Water for as the 

inhabitants of this area, at the time came mainly 

early 

from 

the Nairobi River and its tributaries. With 

water SOUrCP. became inadequate leading 

construction of Nairobi Dam on the Motoine 

1945. 

time 

to 

River 

th"c; 

the 

in 

The river water Wi'IS impOl.tndPd by the construction 

of dam alonq lhP courc;P. of the r· "i v r . Th . re9 . rvoi r 

1-'lr 1 g i r r 1 1 y int~nd r1 t h mr r Ollr of 

Nr irnhl ' c· f t c;h ~li'l \I f1 \ y ; ht ~~ v r N 1 t h l . 

op\1 I. t inn i'\lld w. t dt m.n(! Pflll \ t t • t t t fll 11 d t ,,, 

ilf"laC i ty nf th r rvo i r· 0 u r P 1 ' d qll \ I w. \I tn 

h fJf"lfJtll a l. i 0n. 1 t " ll h t " i ""' ' 
ah ndon d rlnd g t ~ l rn unp 1 

1-'1 r ru e: d n m IIIIHir • "tl 

rl .. m o r 0 1 t I 

l " r 
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Clarias s~. and PoecAlia sp. (K. M. Mavuti, pers. comm.) 

and is mainly used for domestic consumption by some of 

the Kibera residents. 

2.3 Catchment area 

The River Motoine arises in the Dagorreti Forest at 

an altitude of 1900 meters, flows through the Ngong' 

Road Forest, and enters Nairobi Reservoir on its western 

s1de and leaves it on its north-eas ern side. This river 

is ~ tribut~ry of the Ngong ' River wh"ch, in turn, joins 

thr> I'J,:d nhi - (Hhi lliv r syc;t~m. In i , tllli"J r rnur 

Mntnin lliv r r \v • 1111m r 11 t r i htt t. r y 

t r r m \Jn - off from n r hy r •.ld nl i. 

\1{ h Y. i I l r l 1 n s. ll N, ir bi [) m t Ill I 

ltighri e : L1e."o' 1 '1 1-: i l omP. r· ft m l t • 

h r i v r d · c h rg s r 

(f-iq. 1) 

d of R VC 1 VI t 

pop J 1 pl 
111 

wl 

1 

1 

h 

net 

, r t • .. 

l hf 

• our 

voi t 

d n 

I I 
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2.4 Veget~tinn, clim~tP, ~nd geology of the catchment 

are~ and rPs rvoir 

Most of the indigenous forest trees which survive 

in the catchment area of the Reservoir are of the dry 

semi-deciduous type (Trump 1967). The dominant species 

are kroton m~qa~ocarpus Hutch., Brachylaena huillensis 

0. Hoffm. 

S tryc hnes 

r. 

12Y 

Se 

vJhitP. 

.. 
' . 

II lf frn., 

fl 

r l r l 1 

Calodendrum capense Thunb. , Tee 1 ea spp. , 

henninqsii Gilg and Diospyros abyssinica 

The immediately S\\rrounding thP 

is SPmi <H" id with a VPQ t, t ion of 

p i u 1 ly on 

1 fl w It 1m 

II 1 1 
\UH f IH) 

h. 1\ 

l 

ll 
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cloudy cooJ rlr~ y season from June to September wi. th thP. 
"short rains" comencing in October and ending in 
December. 

follows. 

Another dry season from December to mid March 
However, the rainfall is not very reliable and 

shows considerable variability in mean annual rainfall 
totals from year to year with an average mean of 907 mm 
per annum. Runoff from the catchment area results in 
fluctuating volumPs of water entering the reservoir, 
with maximum flows rluring the rainy c;pason and minimum 
flows during lhP dry c;pi'\c;on. Th 

\ISllrlly ,(· r· nmp,ni ct hy flnod.whi h 

\ 11 r VOl 

<; r <;("''I)<; ' r e l I \ - l ,, d I I) nd In wn 111 

1 mr;rPra \Ill"" I c; ar no v r y v t 

maxim11m f 1 owe; 

,d to flu,l in 

d\lt" i fH) 

l 1 tl\ lr 

h ll 

\ " 

1\IH.::uq ll 

' • in y 

mon he; 

annual 

of ,J HH~ an ,1 u l • e nor rna\ l ' . n l d. 
1 " fT1 rfl 

mp r· u r· I lmmp nn 

1 6 7 ). 

Tl g ol v r wlu 1 II t h r 1 v 1 

1 • m, r I y 
l f 

wh I fl 

) . 
:7.. 

1 1 



contd. 

Maximum width 

Maximum depth 

Mean depth 

Shor-e 1 i.ne 1 eng th 

The lake 

0.5 km 

15 m 

5.0 m 

3 km 
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is appr-oximately oval in shape 

shor-t dam-wall base about 250 m in length. The 

with a 

lake's 

substr-ate 

is WI?P.dy 

consists of fine or-ganic silt. The 

with dPnse stands of IY_ ha sp. 

shor-eline 

Noticeably 

ahs nt ar-e stthm r-g cJ and floating mncr-ophytP During 

10r1 of lwly t h r 1 (') f un, 1 

1 mh 1, q1 con inq p( hitd nd ( i I • 

N. it nh1 R c, r vn i r , 1 i Ill. I y t r tlfl I 1 , I nf 

("lf r . ' xllihi v r t t 1 Pl1 i 11 t I! J1 \ I' In 

v por l lf)l ru:l r d rPr1 )11 dt • 

J ll ptl f r· r1m iv s , rivul l'l m ll\ l11 

1-J nr wi h ron £11 n n n w. d D II nd 

h rg i I l u 

v d t ulm 

d 

l • n ' h 

1 
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found close to thP point sour-cp. T hP restJ l l c; from l h 

case hist-oriPs offer circumslan'tir\l evid n tltd 

N, i r-c hi explains 

RPc;ervoir. 

this observatjon w i_ ll rPg nJ t 
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C H n P T F R 3 

MnTFRTnLS nND MFTHODS 

SAMPLING PLnN 

3.1. Description of sampling stations 

Sampling was carried out at 

shown di~grammatically in Fig. 2. Th 

three 

three 

stations. 

stations 

WPre sPlected on the basis of their location in 

relation to diffprent external influences. Station 1 was 

a mid - reservoir station of depth 8.5 m. This station was 

loc ated in mid - l~ke nd We 

ndition s t i n 2 w. 

/ . 7,1 m. lid I i r n w, • c I 

r f i v d ltr I. n 

f>'trn · i v t ' "d 0 f 

lnCill h o f t t H? f'l o n f·hv r 

likely to 

liltu , 1 

t n t I 

" { 

have 

l t ion 

i ht 

tltp, llt 

fhi c; ion w IJ I I • nl 1 n h t 11 

v r • 

. 2. IH 11 " pf pl lf q 

custrin 

f d pth 

lum nrl 

ttl • ll 

I l11 

•l. 7~ m. 

1 n f 1 CH'i 1 11 

t I 

lll 

I t 



+ +. 
+ +. 

++ •• 
Motoirw R. 

+ + + 
+ + Typha 

River 

Station 3 • 

• Sampling stations 

Scale: 
0 100 200 300 400 500 

Sa io • 

1000m 

Fig. 2; Location of sampling stations on Nairobi reservoir. 
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3.3. CollPction of watPr samples 

Wa t.er samples wPre collected with a volume watPr 

sampler, the MacVuti sampler (capacity= 4.3 litres). A 

full description of this apparatus and its use is given 

by Mavuti (1983) and Litterick & Mavuti ( 1985). The 

wa er samples were taken from surface waters down to the 

bottom for all the three stations. 

To collect water samples, the sampler was lowered 

hauled 

aken. 

to the dPsired depth, closed immediately, then 

into th h8at from wherP water c;amrles wPre 

StlmplP.S wr:>re ei the proc s d in th~ fi ld, for 

ex mr\p fo \.'J;'Ii" r l: mp r' tur d t rm\n,ti", lt pl. cl 

plAsti 

r Mr1SJIOr h?d 

dissolved 

. on .=liners of 

he l,hor<' ory 

oxygen, .ota I al lin1t • 

chlorophyll ~ .=lnd .:ooplan on d n 

• • . 1 0 tP.rmifl, ti II nf rfj • lv d cxyt) n 

T II • . i ( W1r 1 r· 

I • k n 

m \ •, 

"' nl 

onrlu . t ivi ty, 

< 11d 

I )( 111 

ll 
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allowed to settle. 

In the laboratory, samples were shaken and the 

precipitate allowed to sink to the lower half of the 

bottle. The stopper was then removed and 2.7 ml of 

concentrated sulphuric acid quickly added. The stopper 

was then carefully replaced, the bottle shaken until all 

the precipitate dissolved, then titrated with 

standardised 0.01 N sodium thiosulphate solution until a 

pale straw-yellow colour appeared. Four drops of starch 

solution were then add d r ul ing in blu color tion 

ampl elution nd titr tion w ont"nu d o of th 

colourl nd point. T h vo 1 um of t h t. 1 t r n t u t1 w , 

r cord d nd th formul giv n by w & lk n ( 1979) 

u d to i.m di olv d oxyg n n 11) 

mg. 1 
-1 shown b low, 

VT NT eo 0 
mg. 021-1 -

vs 

v 

w r , 

1 l 

v 

l ( l ) 

v l 
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with a mercury thPrmometer which was dipped into thP 

sample water immPdiatP-ly ;:dter a samplP wac; hrought to 

the surface. 

3.3.3 DPtermination of Total alkalinity 

Total alkalinity was assessed through titration of 

JOO ml of samplP water with a 0.1 N solution of 

hydrochloric .=~c id 11sing mPthyl orange as an indicator 

until a pale orangP colour appearPd, this was the end 

f")n in t. f'llki'llinity w s C:r lr.ttl. tP.d a c-or·ding to m thaclc; 

dr->c;r: t :i IH ct in 11i'lr: k r t ", II r c n ~ l 1 i f ( t 9 A) 

mr q 1 
- I 

( n. t 000/v) r 

wl1 ~r 

v = amp 11"' voltarn ( m J ) 

r = ml of ld u d 

= norm. I i 0 1 d. 

n ' l I I • ( II ( f 

A ~I 

f " 

f l 

I 
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using the methanol extraction method as described in 

Strickland & Parsons (1972). Thus, 200 mls of sample 

was f i 1 tered through a GFC gl~ss fibre filter of J Or 

size 0.47 um. After filtering, the filter was removpcl 

with forceps and placed in a labelled centrifuge tubp 

containjng 10 mls of 90/. methanol. Using a pre-heatprf 

waterbath, the contPnts were boiled for 10 seconds. The 

tube was then left to stand for not less than 30 minu es 

to allow complete extraction of pigments. The extract 

w s then rentrifuqed at 3500 r.p.m. for 15 minutes, and 

tf Sltp rnn t. n I Wr c; d c:an t d intn p tr f)ho om t r i 

( \IV t c· m P• l h ngth. 

tt in g 7(')"1. m t fl, nn I hi n~ til .h•crt.nc w. 

r • d 66 1110. or tl11 , rn II 1\£ w.' 

flDIII'"f cJ intn r IJVf I £ nd t I, n 1~1 I l IIIPtrf!d. 

sr tr-ophn omn I d r-mln ci ,, c n (l I 

Unic,m Sp. ::l~-1 ) 0 

f hlor pi y l I n i n u\ 

1in 0 0 1 ) 1 I l I l 

( 1 q 

. l 

I I • I 
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3.3.6 ProceGsing of samples for zooplankton 

For quantitativP zooplankton samples, whole 

contents from the sampler were emptied into a 

bucket. The water was then filterPd through a 

water 

large 

fine 

plankton strainer of mesh size 60 um, This mesh is small 

pnough to retain most of the rotifers and microcrustacea 

(Edmondson & Winberg 1971). The plankton were then 

washPd into l~belled sample bottles using a wash-

bottlP, thPn preserved in 51. neutral formalin. 

3.3.7 Sorting ilncl « ounting 7_ J1l.nktnn 

11 t II t i m . of 0\111 i r g mpl w h uqht tn 

t.ot vn l 11111 of 0 m l . Th pl.nk n Ill!' ll W,\' 

gi a d t-o il hj . VP ,':\ r nd<m d ' t I ihul I' f:lf , 11 I • m,' 

• nd uc;ing a w 1 de hor ro re ffil 1 ~" nd 

pu 11110 a ml s wi k H ft t (c. . 0\lfl liH l l 

( I ngth 0 mm, d p h rm 1 hr 

a trl l l w 1 \ 1 ~ t n 

II d t 
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The numbers per ml counted were then converted to 

individuals per litre as shown below: 

No. individuals 
per litre 

average count per S.R. cell X 50 
= 

4.3 

3.3.8 Determination of Secchi depth 

Transparencies were determined using a weighted 

black and whjte SPcchi disc of diamPter 35 ems attached 

0 a c:;:dihrA Pd non-strPt hahl linP.. Th di c wac:; 

l ( w r rl gr<lrlllr 1 1 y h ough It W<ll: nlumn f om t h 

,,, r:l d i (j f nf 11 t llf1 i 1 ill di <I ' , ntl 

t· l' i d p " wr.ts r r orrl rl . Th1 d 1 <; w ~" II , l nw I y t' i' tl 

un t- i l l t r • l"lP Pd and hi d nt" H, C1 r 1 {It dt cl • 

Tilt? mr->,n of t h Sr:> wo r· e dings w t h s c: In d p h. 

• 11 R. in f, 1 1 t n \ • 1 ,. 

R. 1 l 

1 ( 

' t 
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graphs nf different parameters against depth and timF>. 

Inspection ~nd comparison of th se graphs indic. t- d 

values and relatinnshipc:; among various parameter ov r 

time and space. Mean values of these 

for different depths across 

parameters 

stations, 

were 

for computed 

stations across depths, and over time to provide a 

general measure of variation among stations, among 

depths, and within stations over time. 

To examine relationships among biotic and abio ic 

f rtnr in t· lmP. .:md sp~c:e; cor·r l • inn, t·egr s lOll rnd 

• n. 1 y f v, r i, IH (ANOVA) w p r fat m r1 n th tl I' 

Lo r r 1 t i Clll r , l y• i • w 111 t h II) I I) 

Vr Ill ,, Df , nr,pl. nl• Pll clld i 1Y I llV l I I lt Hill I 1 t I' I t I It 

( i ov r 11 d ph 1 or lfll Ill 
I ' I " 

d I?) • 

ct p Cl or d II \ < I , 

ionc;ldps n opl " Ufl I \ 

v lum of \II h 

Jv d In 
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all de~ths for each station on each dale). Using these 

means as replicates, regression analysis for l?a I t 

station over timf? using zooplankton abundance (total and 

individual taxa) as the dependPnt variable and 

' environmental factors as the independent variables were 

performed. This analysis win indicate what 

environmentrll factors can perhaps account for most of 

the variation of zooplankton abundance in this 

reservojr. 

t"tNOVIl was Jl rformPd on h ci t in o der tn 

n.-rl it inn vari.=d ion in ·n it mronent ... (If. y t t 198 t ) 

i . Vr r I i c11 t <Ju ln dr pt h (within • I , t t n • n <I 

var-iation due t 0 1m: , t: ion ( !H~ t wr f '' s t • 1 111 ,. ) • t IH 

oh pr·va j nno; t.ht=~t gt=~vP c;jqnific n < I l ht tw1 1 11 

s a i one;, - tes · wa p rf rm d n or c1 t tflllflf 

gni jean 
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RESULTS AND DISCUSSION 

C H A P T E R 4 

4.1 RFSUl TS 

Spati.nl nnd temporal variation in Pnvironmental 

fa tors in Nairobi Reservoir 

q.1.1 Dissolved oxygen 

Ojsso]ved oxygen often showed distinct changes with 

dPpth (Fjg 3, 4, 5). There was a consistent zone of low 

oxygPn levels from r:~pprox1mately 3 m below the water 

surface to thP bottom for Str~tion.,; 1 and 3, and an 

oxyr. l jnp r:~t nhCHI t 1 m dF?~th for s t ion ..., . . Th r. w <'\ 

q, t j v r1fld iqrd(Hrnt v ti gr,di nt f di d 

nxyq n, wi 11 tl11, high • t C IH t ( f) ' t t I lll 

r lld I nv1 st ('Jil n r ,. nl l " 
l1ol tom I 1 t • I 

t jon r ny n cit • I p l V d X ( ' '1 

conr.entr-Mtion ov r h Ill I 11 lit 

cotmrl inq ~ r1od hown n 1 . w • I n 

mt re n s n hrn ' I 

s lOll t1 
t " 

JV 
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depletion in bottom watPrs which were devoid of OXYCJPn 

on 16 out of thP 27 c;ampling sPssionc; clnrll=?. 

Table 1. Variation Jtl dissolved oxygen (ug 0 2
1- 1 ) for 

Nairobi Reservoir between October 1989 and 

September 1990 

STATION 1 STATION 2 SfATION 3 

Min. Max. Min. Max. Min. Max. 

Annual mean 0.7 4.4 1. 0 7.9 1.1 7.7 

Stn· f"" e 1.'1 13 .4 1 . 5 13 .5 2 .0 14.9 

An t nm o.o 0 . 2 . ? A.'l ? 0 . 2 2 . ~ 

c .v. ( I. ) (,(, . 9 111 7 .0 . f o . 9. 1 t1 A. \ 

An. 1 y · i p ( 11 I II I 

a shr "IPd <;Illlll fie n n on 

s i q rd n· v r i l ' h d th . 9 . 11 

nt 7 ; F ' ,. . , •• , • fl 4 . 
I 

F 

i ( ' t • 7 . 
l t \It 

lrof:it " 
m I y: 
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Table 2. Mean water temperatures and ranges to nearest 

Date 

21 .10. 89 

01. 11.89 

18.11.89 

02.12.89 

16.17.89 

1 1 . 0 t. 90 

?O. 0 I . 90 

07 . ~? . 90 

16.07 .90 

10.0).9() 

26.0-...90 

1h.O'I.90 

0"'.0 .90 

2 .o .9 

0.1°C for the three stations at 

Reservoir 

SrATION 1 

R.::mge 

20.0-24.0 

20.1-22.0 

20.1-71.8 

21. 5-TL 5 

77.0 - 74.0 

7.1.0 ?.:t;.O 

7. 1.0 ?LO 

'? 1. ? ?11 .0 

71.0-2 'l.O 

?. t • -7 . 

2 . 0-21 . .ll 

7 . •:; 2 .o 

2 .7 7 .? 

2 .7 7 

1 

SfATION 2 

Range 

21.5-23.5 

21 . 2-22.1 

21.5-21.6 

22.6-23.5 

23.0-23.8 

7.2.;-\ - ?.'l.O 

2 '. -2 . . ''I 

22. ·-2 

2 .... 0-2 ... . 5 

'2 .1 2 

2 . 

STAT I 01\1 :_>:, 

Range 

22.0-24.0 

21 .0-22.2 

21.8-22.2 

22.0-23.7 

23.0-24.2 

~1.8-?.4.? 

'72. n -2 . ,) 

2 .5-'1 . 

2 

l . 

- " . ) 

.9 

l . t 

1 • 

Nairobi. 

Mean ::_S. 0 

22.1:t_1.3 

21.3:t_0.8 

21.4:t_O. 7 

22.8:t_0.7 

23. 2:!:,_0. 7 

7?.8t-0.9 

? . .!_O.n 

l . ' • 

',1 • 1 • • <( 

• L }._0.9 

~~ . 2 t I • 

1. 1t 

l • .• 

1. 
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2.3, n = 66), with no siqni. f .icant rli fferPnc-P betwPen 

Stations 2 and 3 (t = - O.Ot, n = 66) at p z 0.05. 

The 0 mean water temperature was 21.9 C, the lowes 

mean tempera tun:o:s for the Reservoir were r cordPd in 

August ( X = 
0 

19.6~0.93 C), whereas the highest mean 

temperatures for the Reservoir were recorded in 

February and December (X = 23. t~O. 8, and 

respectivPly). ThP greatPsl range with depth occurred in 

April wh1.le thP l owest range w(th depth occurred on 

August 6 (Table 2) . 

'1.1.3 Tnt.l .lk,linily 

Ill r r ~<'J • liltlr tlrl 111 iqr1if1 nt IH' i .· nr I, l . "rl 

v r r i , I v r~ t,ltcn in nt ~1 1111111 • (l,hlr ,,,, 
r· nrrr>l.'lt 1Pt1 n tfi 1111t bt wr 11 1 I , 1 nn • 

iqni fi r:c:m ( r q • n ... 66 • p - (). !"I ) • n,, h 1' • 

hn a I ~ a I 1 n 1 y r hr 1 n V I , q1 d • n I I 

pr r: n 

ffil n • l 
'"' r llh t 

I ' 

\I \ \ll~ttl 

I 1 
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1 -

0 r- 1 ' ' Oct ~lov 1<\y Jun J Jl A11 Of 

( Mon hs) 

Fig. 1e n l ~ lini fo ro il t w n 

Oc o 1 8 n m 0. 
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4. J. 4 Con due U v j ty 

Cnndttctivity r-anqPs in Nair-obi RPc;er-voir- wPr-e qui1.e 

Smi'\ }} and insignifi c.=~ nt with depth (see C.Vs Table 4) • 

Ther-e was also little and insignifi ant hor-izont 

var-iation in conductivity with a maximum r-ange of 50 

umhos 
- 1 em among stations on a given day. Analysis of 

v.=~r-jance perfnr-med on the mean conductivity of the thr-ee 

c;t.=~tjons showed that the var-iation between stations wac; 

jnsignificant (F = 0.02, n = 3, p ~ 0.05). Owing to low 

Vc'\r-ia bility wjthin .=~nd bPtwe n sta lions, conductivity 

Wi'\ i'IV . r-i1q rl nv r- .=~ 11 rlt?p h s f th thr- t r t i o n nrl 

t, d.t. r.r n I d r h 7) . 

TIH~ t llr 
\ V \ \ II , 

rhar i ng t- ltr~ (Ar> i t < IHi t-'1, • ) , nd 

h b qinnin nt lPng r. i11y 

(M.=lr-h) , and d ring dry n (,lunt \ n C) p tniH t ) 

(cnmpar iq 7 q • v t ll 

X I 1 0 n c· nrf11 1 v \ 

w d du 11 ( I! v mh t 

I • I I f ( I \ . 
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4.1.5 Secchi depth 

Horizontal SP chi dPpth variability w~~ l ow, wi.lh 

C.Vs ranging bPtween 1.3 and 15.6 I. hetwePn station 

The annual mean Secchi depths for Stations 1, 2, and 3 

were 81.9 ~ 30.6, 71.6 :!:. 25.5, and 75.7 + 27.1 em 

respectively with maximum Secchi depths of 136, 120 and 
' 

110 em, and mini~um Secchi depths of 30, 27, and 25 ern 

respectively. These ranges were not significant, so the 

dPpth vn 1 ues "''ere averagPd and pre sen tPd as one 

gri'lph (Fiq. 8). 

s ( c. hi dPp h flu tu. t d with w t nd dry p r i od 

( r nmpr r iq fl ~ 9) . f 1\ m, X i mum m1 1 fl d plh 

11 .1 _ tn lll 1 llrlt.H y ~"" n 11H nH 1 n r, i11 (,, 1 .> • ';> 

mrn, t 11 \ • P' r 1 od 1 u ~ br I 1 r • IH "lnr1q 

r I rl. A rntnlmltm S d pth pf m \11 

c:o in c i dr•d with h " '"" " 2 •)9. 6 mm nl \ 1\ 

"' I p ' 1 [)( d •II 
~·I r rc cl d. J) y . 

i f di f • 1 \ • f t nm 

< m \I\ 

v ' I I 

• I .It l I 
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There was a long dry spe ll between June and October and 

a shorter dry spPll in J,:muary .:~nrl February (rig. 9) 

Analysis of rainfall totals for 1989 90 show n 

annual precipi~.:~tion of about 1072 mm with 55% falling 

from March to May. T.:~ble 5 gives annual 

rainfall for 

Meteorological 

Wilson 

Stations 

Airport and 

between October 

variation in 

Dagoretti 

1989 and 

September 1990. Therp were a~rroximately between 88 and 

98 rainy days d"ring the sam~ling period. 

Trlhl 5. ~nnual v rialion in rainfall fo Wilson ~irpor~ 

anrl O;"'gn r r t i t, t ion , ( 0 t . I 9A9 t n . p t • t 99 ) • 

~hc.nlut monthly m, ".lrnlm 

Ab nlut mon hl min1m1m 

u~~ r quar il 

1on 1 y m n 

I 0'-1 qu 

ll . ~ 

A .l 

• 9 .l 

q 

1-J 1 I • nn 

2 I .0 

I. 

\9. 7 _, 

£ . I " 

• I 

• f I 

1 • 
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Months 

Fig. 9: Monthly rainfall "totals :or Dagoretti Corner 

between October 1989 and September 1990. 
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4.1.7 Temporal and spatial distribution of hlorophyll 

~-

In general, the phytoplankton communi y o f Nairobi 

. uch "" Rese rvoir consisted of chlorophyta pee i . s 

Closterium sp. Ankistrodesmus sp. mus sp. 

Cosmarium sp., and Pediastrum sp.; cyanobacteria species 

such as Microcy~tis sp.; 

Melosira sp. 

and bacrillariophyta e.g. 

Chlorophyll ~ concentrations were highest in 

surface waters o 2 m depth for Station 1 and 3 whereas 

Stnlion ? hnrl high chlorophyll r:on n t r, t ions t 

n l m , t I 1 d 11 t I • f\n 1 y i f IV 1, n on t h d pth 

di i h11 t ion ~~ ( < ll 1 P c 1 hy 1 t f nr I I t hr t . t. t t f)• 

t h~ r f w, rH '1 jlllfH Ill V, I 1. I !ltl 1-1 I I " 

depth OVl r h , m 1 ng p nr f H1 • olfld \ (! 

= 0.07, n :: 88 nd F . 6. 11 t I t 11 0.1 

resr - t l v I y) • t \1 h w d 1qlll 1 I " 
v. ia ion wi I d . n l. In 

v n, 

I I 111 } 
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Chlorophyll f! 

104, 

for Stations 1, 2, and 3 on any givPn d~y 

- 1 
12 7

, and 106 ugl respectively. f'ln wPre 

observation of Figs. 10, 1J, anrl 12 whpn comr~red with 

Fig. 9 shows that a peak of chlorophyll ~concentration 

coincided with the onset of the long rainy season in 

March. This was however, not the case during the short 

rains (November/December) when very low concentrations 

of chlorophyll i! were recorded. Another peak in 

June/July occurred during the dry season. Correlatir>n 

an~lyGis on chlorophyll ~concentrations and some of thp 

nviror m~nt~l f. tor fo h h t. t1nn tndi . . t 

I h. I t I r iqntftc,nt n q, lt v 1. ll n lf1 p 

> 0 . 0 'i , b t w r n C 11 l1 n p 11 y 1 , nd lrnptr.l11r1 ~~ t I fl l 

fipp fl, rlkr.linity, nd nclu i v J w l t " 

r = -0 .3, r = -o . ,.. = -0 .:. , ( n A ') ; • ntl r - O.'l ( rt 

= 17.) re"pe ~v 1 

'1./. f>I!-CIJS., lf 

f 1 d u lll nxy {I) 

( f n 
II 

l I 
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sur-face temf)er· a tur-es. Another- (Fig. 4 

r:lPscr-ibes stthsur-f~\e minima ~"her-eby thPr-p Wi'lS little 

oxygen in the metalimneti.c n.:>g1on. fhis may be a 

r-esult of mPtalimnetic decomposilion. In Nair-obi 

Reser-voir-, the high level of detr-itus which consists of 

both allochthonous and autochthonus mater-ial in the 

hypolimnion and hectvy or-ganic br-eakdown (char-acter-ised 

hy the pr-esenr.e of I fydr-ogen sulrhide) appear-s to 

def)let.P. thP dis s olvPd oxygpn levP.ls i.n thP. hypolimnjon. 

Th OV fO>r· ;~}\ t mrnr-;~\ Vilf"lntion ln d:i <=o] v d 
oxyg~n 
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conditions ~revailing in the vicinity of the Reservoir 

i'lS we 11 ac; in the catchment Atmospheric 

temper~ture, wind, cloud cover, and rainfall most lik ly 

affected the temperature regime of this Reservoir. Lnw 

atmospheric temp~ratures and persistent overcast clourlc; 

during the mnnths of June to Augttst during thP sampling 

pPriod which c:llso agree with the works rPported by 

Thompson & Sam~on (1967), led to the decreased water 

temreratures experiP.ncP.d during this period. SJ.milarly, 

th hot or rPlr tivply higl1 r t _mr r. tur rnrl 

c:;kiP, durinq £) mil r tn hr lt• r·y clur \ rHl th i •, tucly 

In r l.l1vrly hiqlt r fTl r I) Wtl \I r mr r • I l 1 r 

r1 

(\ 

c nr r P. L· l inn n.lysi• pr>rfnrm den d,\, fnr I I 11 "'IH1IItly 

m an • l 1 1 on' ltd l Itt 
IT'll '"' 

mnn t hI y r in f I 1 · o t c'l l c; i o lo.J i I on A 1 r p t < nd n. (JOI t ( I \ 
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seasonality in these parameter s. The smA ll variation 

horizontally And vertically could be due to the smA 1 1 

size of the reservoir and relat· ivPly depths 

respectively, whereas the substantial seasonal variation 

was due to the effect of dilution and evaporation. 

Similar results were observed for the Ngong ' River 

(which the Motoine is a tributary of) by Odipo ( 1987) . 

The rapid increase in these two parameters during the 

"Short rains" (Novembe>r and and at the 

b ginning of thP "Long rains" ( .ar ly March) mny have 

h . n rllte to n u l: r· i en t , h r au q h t· i n f r n m t h c: t-rhm nt 

Mini mttm r .!linq. in f'lnril w t ul t nf 

d i !11 I i nn f r nm t hr in r in f lt >w p( w.dt r . I 111 '\ . tly 

1 n rf?<lS in r.nnri11 Hvi t y nd 1 I 'll11\ly r r nrn l\tn1 to 

s f"l .mh r Wi'\S r.o< i du to nn n r t i (lf1 nf hr ion• 

in water· rlu 0 " dry w h cond· 1on dtll '1\Cj l "i ~ 
p rind. 

f.\n<Jly lS 0 v l n 1 d n h 1 net i < • {I d h. 

ht t y 
lit h ht \1 t I tl 

tu l 
l I 

l 

\ 
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rnnr- Pn t rr\ t inns 
l"'rCJP 

m.=ly 

bef?n dtlP to changes in thf? qu;:mti t-y <=1nd qtt"'lity of 

phytoplankton. The ahsPncf? of siqni fic<'lnt 

dis t r i bt 1 t ion at Stations 2 and 3 wa~ due to shallow 

"'t thPSP Stations. The highest concentrations 

oc urred in June to August. Correlation analysis on the 

mPans of Serchi dPpth, tempt=?r"'turt=?, total alkalinity, 

c:ondurtivity And rAin indi A _c; th,, l thPSP fAr: tor rp 

neq. tivr>l y r· lr\t d ln chlorophyl l nn nt r t ion 1-.Ji I h 

Ill f i r f nta r P· r • rnf h inq I'll r i • n\ ( r () • l\ I 

- n.;;, - (). ';' O.'l) . l p ) . 0 ~ 
' II ,,, ' . ! I I 1\ I I 

f1 II y t n fJ I ;:~ n I• I n n l f f r in 1 HJh l i 111 I I I •nn I t nm 

11 · r, nded nl . ( i nd d y low dt pth 

rParfinq ) ' le ec:lining hlo 0 h l l {)f P11 I I in11 

dur i r (\ r r j \ ~-~r s u n l I 
Ill f 

I , I i It 

nd 

l ' l t 

r 

J • 
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C H A P T E R 5 

llESULTS 

5.1 CII0R0f:T Ill ST H:S OF THE 

N0IIlOni RESERVOfR. 

ZOOPLnNKTON f:OMMUNITY IN 

5.1.1 7onpl~nkton composition anrl abundance 

A list of zooplankton species collected in Nairobi 

Reservoir is given in Table 6. The community consists 

mainly of the holoplanktonic Rotifera, Cladocera, 

Coperoda, and the mernrlanktonic larvae of Chaoborus. 

Twelve genera of Rotifera were present. Brachionus 

Wr\S rr-opr . sr>n t rl by ix 

5\l(" 

, IHIIHI, nl in April 

ll,incl df.>Jl it \1 0 f I VI 

ie whi rh showerl 

'"' 
loll r , If I 

7"~C lfldlVId\1, l<, 

c;e _onal 

mo 

~<Jf)l II 'l \ 

iII I • 

Brae: hi onus 

tln v mh r 

Rry r: f w •• hllfld Ill 1 f) (){ l 0\11 I 

t9R9 wh n . t 
or 

individuals r r l i r cl d r· m abttncl 11 l f 1 nrn ,111 I 

Q n mb r 199 lin u ci 

p tw d n I ll) 1'1 

wl n h r o ll 1 V tdu. \ 

w v I 

. I 

' 

• 



Table 6: Zooplankton abundance ard p~esen=e/aosence on d fferen ... 

Months/dates Oct 1989 Nov 1989 Dec 1989 Jan 1990 Apr 199 

Class/ species 21 4 18 2 16 1: 20 16 10 26 6 

INSECTA 

Chaoborus sp. ** + + + + + + 

CLADOCERA 

Daphnia pulex 2+ 2+ 2+ + 2• 2- 2 2' 2 

E_phippia 

Diaphanosoma sp. 

Ceriodaphnia rigaudi 

Moina micrura 

COPEPODA 

Thermocyclops Oblongatus + + + T + 

Mesocyclops equitorialis "!" 

Copepodites + + 

Nauplii + + + ... .... 

ROTIFERA 

Asplanchna brightwelli + + ..,. 2 2 

Branchionus angular is 3 

B. calyciflorus + + 2+ + 2+ ... + + 

B . caudatus + + 

B. dimidiatus 2+ 2+ + T + + + ... 

B . falcatus + ..,.. + ..,.. 

B . quadridentatus + + 



Table 6 (cont.) 

Months/dates 

Class/species 

ROTIFERA 

Epiphanes macrourus 

Elosa woralli 

Filinia opoliensis 

Hexarthra sp . 

Keratella tropic a 

Lecane luna 

Monosty1a sp . 

Platyias quadricornis 

Polyarthra sp . 

Rotaria sp . 

Trichocerca sp. 

Oct 

21 

+ 

+ 

+ 

Key 

4+ 
3+ 
2+ 
+ 

* 

62 

1989 Nov 1989 Dec 1989 Jar. !.990 ?en 990 

4 18 2 16 L 2 0 2 16 

2+ 2+ 4+ 4~ 2~ .,.. 

2+ 2- 2-

+ + 2~ 2~ 

+ + T 

+ T T 

predominant (over 500 individua 1s/ L) 

dominant (251 - 500 individuals / L) 

abundant (51 - 250 individuals/ L) 

present (upto 50 inci\·id ·als/ L) 

absent 

did not count 

Mar !.990 Apr 

10 26 . 6 5 25 

3 

3 
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Lord, 

were rare and occurred only sporadically. The rustac an 

taxa inc l 1 aded two cyclopoid cope pods and five 

cladocerans but no calanoid copepods. The copPpods werP 

reJ")rPsentPd by Thermocyclops oblonqatus Sars 

Meso~~QP~ ~~uitori~lis Kiefer, with the former 

and 

being 

consistently abundant. Mesocyclops was less abundant and 

rare during the entire 

C:Of1Pf100 n~11plii 

, ge.,. Th f> w. 

r pod j t d11r 

n f"lllq\1..;\ wiH n 

0 h 

Clador:Pr 

~ er i od aphrll a 
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w1 cto " 
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p nks 

f10pul 

tng lh 

!) I I p l 1 l 

w r e 
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oincid d with p nk of l.=d . r 

ti n -XJ")ln inn of n url i i no 

1 ( t i v ly t o I m I 
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M, y 

on t r i I 11 t 1 d DVI r )/. 11111111 t i I I I y 
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the same=> Ljrnp. It is possible that the rkiving 

hPrP is ternper~ture. ThP other specit=>s wert=> 

J esc; ab1and~n t. 

5.1.2 Spatial variation in zooplankton densitiPs 

ZooplAnkton Jn Nairobi Reservoir exhibited 

vertical and horizontal variation abundance. 

forrP 

both 

ThP 

numbers varied inversely with depth in a statistically 

significant way for rtll the stations. A NOVA perforrne=>d 

on thP per station indicatPd that the=>re was 

highly ignifir.an v, ri tion of tnt i'.OOfll r nk ton with 
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= 2.55, F = 2.6, n = 66, p > 0.05) re pectively. 

However, there was a s:i.gnificant difference bPtween th 

mean total number of zooplankton at the three stationc; 

(F = 3.5, n = 66, p ~ 0.05). A t-test performed on the 

data for total zooplankton showed that the variation was 

siqnificant between Station 1 and 3 (t -1 .4 n = 66, r 

L 0.05) ~"ith no significant variation between Station ...., 

ilnd 3 t = 0.8, n = 66, p > 0.05). r·esu 1 tan t 

impr sston of un v nn c;c; in tnt, 1 rhllnd n in 

fln .v r ,\qr 
' 

IH 1--H I Ill r dnpl,l\~ltn . I t t 11 

2 nd T th,n II I . ' t • l I I 11 lrH lit It I 

d r r f)OYiC v1a v } i ci OOJ 1, nl Inn. \ 1 l)tl 
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of M~i~~ mLcru~~ between June and August brought thP 

CladocPra dPnsi.ti.es up. This incrPac;p in dPnc; .i ty did 

not show rrnrnrtjonal increases in pP.rcent r pulationc; 

(Table 7) since therP was an extremely hjgh prod11c t ion 

of and COJ")epoditPS which led to the high 

J")PrcPntage of cope rods during this timP. 

their highest percent proportions in July when 

the pprcPntage recorded was 8A.6% this was a period of 

hjgh and nauplii production. Rotifera 

achiPvPd mAximum percent proportions in DecPmbPr due to 

blnnmc; nf and Hex ... r.Jhr 

., l ... dn ~ ,chi v d m. xi m11m tiv pr D r t i n , in 

r: mh r ch 1 In tdqh d r1 ,it, 

I 

T, l1l r> 7. n t rnunln r of lnpl.nktnn 

Month Cor pod Clador. t Rot 

Oc ol r o. ? . 2 

ln v ro.m r . 2 2 . 2 

ml 1 • I . 

y 1 • 

1 • 
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There a trimodal distribution of abundance 

with time in the total zooplankton po f11t 1 .=! t i on . ThP 

porulation showed a broad peak in July to August 

dominated by cyclopoid nauplii, and jn Dec mber owing to 

high rotifer densities. Another peak in May 

dominated by copepoda. 

Low zooplankton densities were recorded during thP 

months of January, February, and March. The number of 

org.=misms rPdur.P.d from a mean of 3~9 individuals 

1 i t r t b~qinning nf h t"'"r iny s " on 

hrllr y) drnpp c tn minimttm nf t(,8 ir rhvic1 1 t, 

itr j n M. r h , nrl I IH r w. ' I I ely i n c r 

t h . dry s 1 o'l•nn I \ in. 
t \ , t') I • 

cy l opoid cor pnd how d r n r>VI r i fill 

a I l h a 10n , w h. h r ~-~ t 
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5 _ 2 or sr:uss HJN 

5.7.1 7noflli'lnktnn ilnd PnvironmPntnl in 

fllli'llity due to ev.:lpor-ntion or 

d i lu ti on. correlations between water quality 

anrl zooplankton srecies or group abund.:lnCP 

WPre detP.CtP.rl. 

ThP. JB - 24°C annur~l water temperature range is an 

obvious so11rr:e of environme>ntal varinbility. OccurrPnce 

of r~ nnnl vnrint'ion in menn wnt . r t~mper,&tur 

h. v hrrl ,, imn<'l . l on o rL nkton rl 

nmpn i lit n. n1 r I t • i Pn ,n, ly f j IHI i f t I d 
t "· 

f f mr t \ 'tr 1 • 1 t 

tiH tl nmin;:~nr· t c inq 1111 

n f fk nhr:>r , tlnvr:>mln;!r ()r:>c~m er and t1o·,l, m j C I ll t • r \ rh II I 11 Q 

A119115l ~·I r 
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the pr-oduction 

the cold months. 

of copeporl nauplii 

Results fr-om thic; 

resP~r-rh ar-e in ronfor-mity with this obsPrvation as the 

population of nauplii incr-eased tremendously dur-ing thE? 

months of June to September ~"hen temper-~tur-es wer-e 

r-elatively low. 

Dir-Pct influence of conductivity and total 

alkalinity changPs was detected with r-egr-ession analyses 

with ladocer-~ns. Similar- r-esultc; have been r-E?ported 

elsewher-e betwPPn c;omP and ronduc t ivi ty 

.q. A l.y & Wnd jo 1984; 911 ,nn t 9 ? ) . 

Th pre"' nc P nf 11 i qh c nn n t r t i nr • f r ' \ nn11 

t h mnn t h< nf ( I ~1 ? 

inrlivirlu.- ls !"11"31'"" \1 ' t'""P) nd rly II 1 ( ~() 1 JHi 1 VI tl\1,\ 1•, 
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rijffir:ulties in ~ccPpting these corr·p} .:\tions outright 

since:> ?ooplankton subsist on othPr food materi~ls like 

dE?triius 

In 

fl\J~lity 

and 

the 

and 

prPsent 

quantity 

orqanic m~tter. 

study, ch~nges jn phytoplankton 

causPd changes in ?Otlfl]ankton 

communitie:>s of the Reservoir. Observation 0 f results 

from Bilings RPservoir in Brazil showed that changes in 

fJUality and quantity caused changes in 

700fllankton rnmmuni iPs (Sendac7 l9R4). 

tn N, irnhi RPservoir, mP.surem ntc; of alg~l hiomr:~c;c; 

l tu nttqh r.lllrornphyll a rl t r m 1 n, t i nn h w rl on, l 

v,ri,tinrl,. rh r w, • , n i ''' l I c· t lnrnphy\ l 

r: one n r I l (lll h tw Prl 16th () . nd I t I h M. t t h 

1'790, his inr::r!?. .in r:hlnrophyll v t r.nn icfl c-1 
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biomass through grazing by the herbivores. 

Notwjt-hc:;tanding fluctuations in phytoplanktC"ln 

biomass, the algal c ommunity varied qualitatively. This 

Wi'\S determined through preliminary qua 1 i tab ve 

observations which showed that the reduced numbers of 

zoorlankton in March was likely due to the negative 

ef feet resultjng from a decline in the algal food 

,::w;:d 1 abj} i ty duP to changes in algal composition. A 

bloom of thP filamentous r~lgi'IP. Melosira sp. during this 

rer- iod J' rhi'lpS, clogged hP fpedinq i'IJ'pnrr~tuc. nf f'i}tpr-

f edr:H· s in the 7oop 1. nk on c:omm11ni y dinq t du ci 

f ciillg r t pt• • n !I liH rli nt f , dul \ 1 • d (' ' 
. nh1npia, were pn f n t. during hi \ ITII tHI .hC'H-1 t ll.d • 

l i ~ e in Lr~~e tJ. iv 11 (H. I' I 1987) hi J'l r i nd w .• 

rPc:;sfu\ rar icularly 0 " c: 1 c: n 

s tdi pc:; y Broo Dod on ( 1965) hn t h. \ 

prr:>tl ron on \ c I l on mmun i t • 
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I 
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with a depressed porulation ·o f roti.fPrs. This 

obsE>rva~i.on, suqqestc:; that pr·edr\tinn by thi.c; rarnivor-R 

rPducPd the 7ooplanktnn density. lhis 

rotifer 

rotifer 

and its association with lhe advPnt it i \IS 

Polyarlh~, was rrnbably duE> seiPrtiv 

predation. 

angular-is, 

The density of smaller rntifers, such as B. 

which werP depressed d11ring the 

el al. in l97 2 . 
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for both .=~dults and juve:>ni.les of the pelagir fish sr. 
H~Rlochrom:h_s_ (Mavut.i & Lit.t.erick 1991). It is probable:> 
that the !:l_~r:U_ochrom:!,s species in Na .irobi Reservoir 
zooplanktivorus. Since there has been no work done on 
the:> feeding hahits of fish from this Reservoir, it would 

intPrest.i.ng for thjs to be done p.=lrticularly if thP 
fishery resource:>s of this Reservoir arP to he develope:>rl 
and Pxrlnited adPquately. 

Rainfall is onP of thP factors r:ontrnll ing .=lnnual 
r i vr?r· discharge. Tn lhis RPc;ervoir-, flnodc; oc un~rl nn 
, vnr-r ge in rlflr i 1 (f7iC"). 9) Tl n m , i VI? . in w . t 
amount hr-tHtqht ill t· n th Rl"" • vn i r m. y 

"· v •I 

r o11gh • !lout d i l11 I i nn I !HI flltc;hinq 0111 f:'f • I ITH 

70or:ll ank ton in the r ·es rvnir lr:>adinq to til iv I . 
low to al 7nnpli'nk nn f)Clf)lll<l ions exp r· i nr:r?d our inq \hr 
Mon h of 11a n · h. rt mac 1ve ar ival o f v y mudd 
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to pred~tion effects hy hoth vertebrate anrl 

prPrl.::d·ors whilP the n:.latively low cowl\c; 

depth was one of thP most important 

c:r~uc.inq 700f1]ankton differPnrps among stAtions. 

to relate the differencE's between 

f ac tore; 

OnP CAn 

lowE?r 

vol1 1mPtr-i c dE>nsitiPs observPd at StAtion t, rPlative to 

2 Anrl;; .::~c; re>sl llting from the increac;Prl dE'pth of StAtion 

(~.75 m qr-Pater than stAtion 2, And ;;.75 m 

t fl, n r., 1· a l i nn 3) r't poc:;c:;ihlP exnlanatinn ic:; thill by 

' v r ;' inq l 11 d p r ,nnxir: d J'ltl ' t St. iPn wh r 

7nnpl,nlrlnn wr r f> • I I r r1 I i t w.' lfr vi t. Ill t () q lpw r 

lnPrll v-'1111 <; fnr- I ll i • St. t: i Pl1. (,, rrn I? t. ' 1 . I I El 
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Ci'lrchment area. Both factors seemed to affec 

r-istics of thP watPr chemistr-y in thp r-eser-voir- which, 

jn tur-n caused tempor-al changes in speciPs composition, 

propor-li0ns of the thrPe major- groups and 

r-esulting absolutP abundances of zooplankton. 

palrrity 0f r-otifer-s dur-ing the month of July may 

bPPn due to low algal biomass and low 

the 

Th 

ha vp 

tPmperatur-es, whPrPas high r-otifPr- d nsitiP.s in NovPmbPr-

nrl 0PCPmbPr- WPY""e probnbly r-elnt d to highP.r 

mp r-ntur s . 

r- om for qning .-rHI th g r r pi l • 1 pt • n t t inn 

(1\rJ.Ib) ilbOV t 111 p~ I t r n of • hund. nt 1 I 

xpl.-ind f PI I ( w t llf cl . f t nt P• r, m 

inv t- i ga ed ~nre. r- rl OV n t h v of opt nkl 11 

lnrndanr.e, di r i bu I on r a . Prn \(111 

net srtC:( ssior of dlf • 00 N 1rch1 
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differPnt zoopl~nktnn species or taxa wPrP rlepPnrlPnt on 

the mnst cri tiral f~clor- at the differ-ent 

presentation above (Fig. 16) 

th~l these par~me1ers did 

ropul~tion composition 

graphical 

inrJical· pc; 

znnplankton 

rli.strihution patterns after some time. 

effprt was not th~t immPdiate or- direct. 

timE?c:.. ThP 

anrl Table 

a ·ffec \. 

anrJ ann11~ l 

That is' thP 
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C II f't P T E R 6 

GENERAl D I Sr:t JSS IONS, CONr:t tIS IONS ()NO RECOMMFNO() T TONS 

6.1 Compar-ison with other- tropical ami temper-rtte 

lrtkPs and r-Pser-voir-c; 

ThP mrtrked contrast between temJ~erate and TroJ'iCi'll 

regions in annu.=~l vrirti'lbility in insolation intensity 
r1nrl tPmJ~er.=~turP leads naturally to the hypothesis that, 

di.ffpr 
thP. m.=~gnitudP of variability in thPse r-egions 

gre;:d. ly. llowPvPr, since there is documPnb=>d .v :tde>ncP to 

I h r~? is A qr· e.=~ rl al of taxAnnmir over\ n in 

liH c· nmm11n i ly 

sr C" l "' nf tn 
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Nilc;sen (1984). Similar conditions havP been fnund to 

affect the Najrnl>i Rec;ervoi.r community. 

In tempPrr:~te lr:~kes, results on the horizont.:~l 

d i c; t r i h1 • t i on of zonpl.:~nkton show that there is lark of 

uniformity in the w.=~ter with the primP detPrminants nf 

thic:-. f"'.=lttern bPing w.i.nd action, inflow influpnce, depth 

of wr:~I-Pr, and predation pressure (WPlch 1952). On the 

ntiH?r h.=~nrl vertical distribution of zooplankton variPs 

c; n.snn;~ 1 1 y as a consequF?nce of season.:~ I changes in 

w at h r ronrlit inns nnd result,n r < t i f i At 1 on 

ln g n r l , Ill t Imp r 1 nd ?llt'Jl I, n I 1111 

during or imrn d 1 y . \l umn 

!=.pr l n 

Ot Jr" i ng 

v r urn h n declin during w n nd 11mm t • 
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the knowledge of zooplankton species composition, 

diversity, and populAtion dynamics moc=.t tropical 

lakes lagged behind that in temperate ones, some work 

has nonetheless been done. The extensive literaturP 

PmAnating from investigations carried out on the major 

lakes of East Africa has been reviewed by Mavuti (1983). 

Results from the African continent where species 

rompnsitinn and diversity have been carried out indicate 

hA he zooplankton consis s of three major groups: 

or porlr1, Cladnc: ra, ,nd Rollferr~.. The Cop pori cons1 t.-: 

Ttd t h fn f c· y I n po 1 c1' , • n d c· , l .1 no i c1 

N, 1v, ll, (M vu t i 1'78 ' • M, vu & I It t '7Rt) , l11tl,n, 

( · r"QIIt;;OO 17A? l, Vic;tnrit'l (Mrtvlt i & I i l• r i 

hrtd (Rnhinsnn & Rohin on 1971 and Car-mnu 

t 917 t ) • 
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Table 8. Composition of communities of dominant or 

abundant r>lanktonic microcrustacea from 

well - sampled African lakes 

Species 

Diaph.anosom.a E''><CJ.· sum Sars 

Daphnia barba ta We 1 tner 

Daphnia Jongispina O.F.M. 

Darhnia JumholtzJ. Sars 

tfoinr, (dllh!A) mzrrura Kurz 

no.mlnA /(lnCJi n I (). 

7 roporll r1f.l f omtl 
011•·•H"lrt A. hr· , 

l fH 0Qf1 l f II 

711 rmor:yclors 1ncic;u 
SJ1. nov. 

Th rmocyr:lo(' 
sp. nov. 

M r::nr:yr:Jop 

7h rmocyclop 

I 

trhadens.J.c; 

} P.IIC k r t l j 

hy JJnu 

k , J ' 

nt J 

1 2' 

+ 

+ + 

+ 

+ 

+ + 

+ 

M. + 

3 4 5 6 7 

+ + + + + 

+ + + 

+ 

+ 

+ + 

+ 

1-
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1 : L. Chad 

2: L. GeorgP 

3: L . Chilw~ 

had) 

(Uganda) 

(Malawi) 

85 ~ 

~: L. Mcllw~tnP (7imb~hwp) 

6: L. Midmar (South ~frira) 

7: L. Turk;=mr~ (KPnya). 

II : L. N~ivasha (kenya) + present 
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most othe~ t~opical lakes, shows seasonal va~iation in 

both composition and abundance. The patte~n of seasonal 

species succession was simila~ to that desc~ibed for-

lakes Ba~ombo Mba, Mboandong, Kotto, and Soden in 

Came~oon (G~een 1972b). As in Lake Naivasha (Har-pe~ 

fo} lOW 
1987) ' Daphni~ pulex population peaks seem to 

f~om ~esting eggs, because a population 
hatching 

Otl t b~eak of this species in Nai~obi Rese~voir- occu~r-ed 

in thP absence of adults, and J"lOpulation 

rte . lin r.: WPI'"f? nssn iated with n hiqh p~orturtion of 

, nd K, r du 11 (t98ll) ol M • t 

I , t. i ltdlnrl d j t r i h11l ion f on t h lrHil, n 
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hor-izontal var-iation in zooplankton composition. 

However-, ther-e wer-e differ-ences in the total zooplankton 

at the thr-ee stations with Station 3 having a higher-

annual mean number- of zooplankton than stations 2 and 1. 

The horizontal spatial variation of Nair-ohi 

Reservoir is similar- to that of two Kenyan lakes; Lake 

Tur-kana and Lake Naivasha. Like Lake Tur-kana wher-e 

Ferguson (1982) ascr-ibed hor-izontal var-iation of 

zooplankton abundance ~o inflows of nutrient-r-ich water-

fr nm h River- O~o, and lake Naiva ha, wh rp th Gilqil 

r:;11pf1nr t d a tnt, 1 , nopl nkln 

\ fir 11 0(11 ll w. 

1987) tl. ir-

y a s a ion d ll 
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1983)' indicate that the major determinant of faunal 

succession in these lakes is the alternating wet and dry 

seasons. Relationships between the rainfall pattern and 

the different zooplankton taxa indicates that rainfall 

is a factor driving seasonal 

Reservoir. 

succession in Nairobi 

6.2 Conclusions 

Hydrobiological observations on Nairobi Reservoir 

have shown 

biological 

a on a 1 l y. 

that a number of physical, 
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representation. Three of the commonest tropical 

cladocera species namely: Diaphanosoma excisum, Moina 

micrura, and Ceriodaphnia r~audi were present. The 

presence of only one species of the genus Daphnia (a 

species said to be rare within lowland tropics) was also 

noted. Observations of the copepod community indicated 

that there was a simultaneous presence of the genera 

Thermocyclops and Mesocyclops. Clearly, the taxa 

composition and succession was influenced by the 

seasonal rainfall and other environmental factors. 

Although juvenil s o1 Clari rp. 

nd th juv nil and adult of H lochrom · p. (fi h 

r ld n in thi Re rvo "r) f d on 

eff ct of pr d tion by th fi h 
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m 1 1 
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grow. The larg popul t •on of cl doc ran nd cop pod 
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pr-eliminar-y pr-ovides a str-ong baseline for- the 

Reser-voir-s water- quality and fisher-ies r-esear-ch in the 

futur-e. 

6.3 Recommendations 

1. Since this study has given basic taxonomic 

infor-mation as well as details of tempor-al and 

spatial distr-ibutions as affected by differ-ent 

envir-onmental factor-s, mor-e specialized investiga-

tions of individual speci@s ver-sus the v r-ious 

v rying nvir-onm nt 1 fac or i r comm nd d. 

2. R ult from h urv y of 1 ' mnologic l p 
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4. It has been shown elsewhere (Green 1976, Vareschi 

& Vareschi 1984, Mavuti 1983 and Harper 1987), that 

changes are taking place in some African lakes in 

response to human activities, so there is need for 

more researches on African lakes before major changes 

occur in these lakes. It is therefore recommended 

here that, for purposes of literature on the ecology 

of tropical zooplankton, samples of zooplankton be 

taken from time to time. 

5. Since there is no data on the ecological significanc 

of zoopl nkton to fi h sp ci d nt in thi 

R ervoir, i r comm nd n und rt k · ng of th1 n tur 

o tha any n w introduc ion of fi h n thi 

Res rvo~r w · ll b productiv thy will b b d on 

cientifically prov n r ourc m n g m n • 

6. Data on th zoopl nk on den i i 
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A P P E N D I C E S 

APPENDIX 1. Temporal variation (mean ~ S.D) Chlorophyll 

Date 

21.10.89 

4.11.89 

18.11.89 

2. 12.89 

16 . .12.89 

i 1 . i . 90 

20.1.90 

2.2.90 

16.2.90 

10.3.90 

26.3.90 

16.4.90 

5 . . 90 

2 . .90 

17.6. 

1 • • 

concentration -1 
(ug.l ) for Nairobi 

Reservoir between Oct. 1989 and S~pt. 1990. 

Mean + S.D 

27 + 1.8 -

24 + 5.2 -

24 + 5.7 

16 + 5.7 

.15 + 4.9 

~3 + 12.7 

21 + 6.9 

26 + 11.3 

32 + 2.5 -
83 + 16.6 -
40 + 6.8 

30 0.7 

4 .o 

7.7 
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APPENDIX 2. Temporal variation (mean + S.D.) total 

zooplankton (No. ind. per litre) for 

Nairobi Reservoir between Oct. 1989 to 

Sept. 1990. 

Date Mean + S.D 

21.10.89 226 + 73 

4.11.89 348 + 89 -
18.11.89 457 + 35 -

2.12. 89 873 + 100 

16.12. 89 1374 + 172 

11 . 1 . 90 482 + 147 

20. 1 . 90 142 + 45 

2 .2.90 154 + 81 

1.6.2.90 140 + 89 

10.3.90 168 + 101 

26.3.90 445 + 370 -
16.4.90 1022 + 4 q 

. .90 28 1 2 

2 . .90 116 7 

7.6.90 71 1 

o. . 1 1 
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APPENDIX 5. Correlation matrix for the relationship 

between different environmental factors. 

Temp 

S.D 

D.O. 

chl 

Cond. 

Alk. 

l 

( d 

Temp. S.D D.O. Chl ~ Cond. Alk. 

1.00 0.24 0.35 -0.30 0.13 0.32 

(0.00) (0.06) (0.00) (0.01) (0.30) (0.01) 

0.24 1.00 0.06 -0.33 0.34 0.68 

(0.06) (0.00) (0.61) (0.01) (0.05) (0.00) 

0.35 0.06 1.00 0.16 0.11 0.20 

(0.00) (0.61) (0.00) (0.21) (0. 6) (0.10) 

-o.3o -o.33 0.16 1.oo -o. 8 -o.3 

(0.01) (O.OJ) (0.21) (0.00) (0.00) (0.01) 

0.13 0.34 0.12 -0.38 1.00 0.74 

(0.31) (0.01) (0.36) (0.00) (0.00) (0.00) 

0.32 0.68 0.20 0.33 0.7 

(0.01) (0.00) (0.10) (0.0 ) (0. 

Co lC n l 

v 

yll ) 

1 

l , 0 

.oo 

) 
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APPENDIX 6. Tempo~al va~iation (mean~ S.D.) fo~ chemical 

and biotic facto~s (top 2 m) affecting zooplan-

kton populations in Nai~obi Rese~voi~ between 

Oct. 1989 and Sept. 1990. 

Date Temp. D.O. T.A. cond. 
-1 -1 -1 ( mg . 1 ) ( meq 1 ) ( umhos c m ) 

21.10.89 32.9~5.3 22.9~0.9 9.6~3.6 3.0~0.0 433.3~28.9 

4.11.89 26.6~2.6 21.8~0.4 4.9~1.5 3.4~0.0 510.0~17.3 

18.11.89 26.6~5.2 21.7~0.4 3.6~1.8 3.5~0.0 466.7~28.9 

2. 12.89 20.7~5.6 23.3~0.3 5.2~1.1 3.6+0.0 493.3~23.3 

16.12.89 18.0~4.6 23.8::t_0.2 5.8::t_1.8 3.7:_0.1 493.~~2 .t 
11.1.90 25.1~9.0 23.2::t_0.5 4.3::t_0.6 3.~::t.O.O 4 .1~ . 
20. 1. 90 

2.2.90 32.0~7.9 23.7:_0.4 5.9:_1. 2.8:_0.2 296.1~6.7 

16.2.90 31.7~12.6 23.6+0.3 8.0::t.1.6 3.0::t_0.1 270.4~14.3 

1.0.3.90 102.7~17.4 22.8:_0.3 6.0::t_1.7 4.0::t_O.O 382. _2 . 2 
26.3.90 49.4~.2 23.5+0.7 . 4 _1. .o_o. _ 10. 2 
16.4.90 . 4 _0.1 _ 14 . 

. .90 44.0+18. 2 .1 _0. 2. 

2 •• 90 bb. 1. 9 

7 .b . 

. b. 7 . 

1 • • 1 • 
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APPENDIX 7. Temporal variation (mean~ S.D.) for the 

Date 

21.10.89 

4.11.89 

18.11.89 

2.12.89 

16. t 2. 89 

1. 1 • 1 • 90 

20.1.90 

2.2.90 

.16.2.90 

0.3.90 

26.3.90 

16.4.90 

. . 90 

2 • .90 

zooplankton population (top 2 m) in Nairobi 

Reservoir between Oct. 1989 and Sept. 1990. 

Cladocera Rotifera 

185~137 139:!:_67 

366:!:_248 

178~225 545:!:_430 

54+57 1371:!:_517 

0;!.0 2189:!:_889 

121,!.147 444;!:.367 

91_12.1 63;!:.44 

8 :!:_62 

98:!:..111 

166,!:91 

434:!.284 

233_200 1318_886 

0,!26 2799_2 7 

o_ 9 _7 

Total 
Copepoda zooplankton 

O:t_O 302~131 

2+4 498~242 

0~0 648+673 

19~15 1214~587 

26!.21 1765~1184 

97 _94 694~4 1 

27;!:.23 181~ 02 

61;!:.51 209~_1 1 

12_6 18 _ 127 

0+0 17"" _89 

o_o 4 _28 

61 _1 0 

4 1 

7 

7.6.90 2 

o. . 0 

1 • 7 • 

. ., . 

1 • 

1 


