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INTRODUCTION

Since its introduction into Lake Kariba in 1967, the Lake
tanganyika clupeid Limnothrissa miodon (Boulenger) has becomé the most
important commercial species in the Lake (Marshall and Langerman 1979 :
Marshall 1979). It occupies the open waters of the Lake and feeds

principally on the crustaccan zooplankton, of which Bosmina longirostris

(0.F. Muller) and Mesocyclops leuckarti (Claus) are the most important

(Begg 1974 & ¢ Cochrane 1978). These two speoies make up over 80%

of their diet whilst otheors such as Ceriodaphnia dubia Sars and

Diaphonosoma excisum Sars make up most of the remainder. This report

deals almost entirely with Bosmina and lesocyclops as the other species

were rarc, and is part of & broader programme investigating components
of the sardine food chain and factors affecting their productivity.
Previous work on zooplankton in Kariba has been centred on the
Mwenda river estuary and thc Sanyati buasin.,  Bowmaker (1973) and
Mills (1977) produced general surveys of plankton in the lMwenda area,
whilst more detailed studics therc have dealt with jellyfish (Mills
1973) aond Chaoborus (iHtchell 1974 : Mills 1976). The abundance of
zooplankton in relation to thormel stratification in the Sanyati basin
was described by Begg (1974 b) who also investigatcd the relotionship
between the diurnal movements of zooplankton and Limnothrissa (Begg\’
1976).  Cochrane (1978) also studiecd zooplankton in relation to

sardines in the Sanyati basin.

METHODS
The programme was carricd out in the Sanyati basin (Fig. 1) and
two main investigations tockvplace. In the first a weckly sample
was taken at the sampling station nearest Kariba dam wall (Fig. 1).
The sample was integrated from subsamples taken at 5m depth intervals
in order to give an indication of the total zooplankton abundance and

to overcome the effects of diurnal movements., The samples for each



month wire combincd to give mean monthly zbundunce and the programme
lag*ed from Jemuery -~ December 1979,

The second pert of the programme was an attempt to cescss the
horigzontal distribution of tho zooplankton and tho offccty on them
of the tributory rivors, Integrated uampl:::;s from thoe whole water
column wore token from 15 stotions (Fig. 1) at four difforent times,
The first was in avgust 1979 when the loko woes isothormel whilst river
flowé wors low, whercow in Fobrusry 1980 river flows hod incronsed
slightly. The 1ost éanplus WETs tgkcﬁ'in April 1980 when the ftributery
rivirs were flocding strongly aftcr o prolonged period of huavy rain,

Zooplinkiton womplos wors token with o 25mm dizmcter hosoe attached
to an clectric pump with oo upproxim:te pumping ritc of 81 z.zin"IQ The
hose was lowered to o meximom of 60r =nd samples wore t ken ot every 5Sm
to the surfoce, Fouor soanples were taken ot chollow stotions but the
tot.l quantity of water oompled was nover less thon 751, The water
was pumped into o vertical column and paseced through o bolting silk
cercen of 7,8 moches 55-1 (64mm betwsen parnllel thronds), The sercen
wae ronoved. after sonpling and stored in 10% formalin,

In tho leboratory the scrocns were washed and the sanpls reduccsd
to 10 or 15ml, Counts wure mode in » lml oedgewick - Rafter cell and
manbors wire convorted o no. me b lO3 and expresscd os such
throughout this reoport.

~RESULTS
Zooplonkton cbundance waos prinecipally influcenced by the thermal

regine of the lake ~nd by the inflowing rivers (Fig. 2). Roinfall

i}

from five stations in the sanyoti cetchuont was used os on indox of

[¢

river flow os flow dote wore not wvadilable. surficce and botton

tomporatures <re shown to indicote turnover which cceurrcd from Junc -

b

scptember.
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Bosmina numbers were particularly influenced by turnover and they
were most abundant during the period June - August when the water was
coldest, Phytoplankton mummbers also inoreaséd during this pericd
(I.H. Beattie, pers, comn, ) following nutrient release from the

hypolimnion'and both Bosmina and Mesocyclops responded to this,

Mesocyclops also showed a peak in the rainy season which was pvobably

EY )

caused by nutrients brought in by the inflowing rivers. The water

was very much warmer during this period and this may be the roasen why

s

Bosmina numbers showed no increase.

Neuplii were abundant in the latter part of the rainy season
(Jamuary - March) but in the winter and carly rains (October -
Decomber) the post-nauplii were more numerous. This may be a

result of predation pressure from Limnothrissa which incrcaged

stcadily from Jonuary - August (Pig. 3).  Trom August - December

sardine numbers in the open water decreased and predation on the

zuoplankton was reduced. This probably enhences the survival of
Y 2

the poste-nauplii stages of llggocyclops.

iL
Few other crusbaccon zooplankton wore found and in all cascs
%)

their populations werc very low (ususlly < 25m ~)., In Jonuary a few

Diophonosoms woerce recorded, and o small unidentified cladoceran

occurred in March, Moy, Junc and July.

The horizontel distribution of Bosminag and Mesocyclops is shown
in Figs., 4 ~ 6. fThe only porioed in which Bosmina was abundont was
in August and their numbers were lowest in Tebrusry (Fig, 4).  They
were generally most common in the river mouths, particularly the
Neodza, Sanyati'and Gache Gache, 2nd least common in the shallow
arcas cost and west of the Sanyoti aﬁd in the arca between Antcelope
TIsland and the mainland,

Mesoeyelops nauplii were most abundant in the castvern part of

the basin in August and November but these areas were less productive
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in February and April (Fig. 5); The central and south western arcas

of th¢ basin became more important during these perdods. Thus in
bugust the grootsest density was in tﬁchachc Gache bay.in shallow water,
but by April fthey were more numerous in the deepywater'ncrth of the
Sanyati mouth.

The post-nauplicr steges of Mesocyclops were usually commonest
in decpor water (Fig. 6). In fugust, November and Februory numbers
wore highest in the contre of the basin from the Sanyati mouth to the
dam wall ares and in the Noodza -~ Gache Gache arca. In April,
however, the southcrn half of the basin was generally unproductive
oxecept off the Sanyati. Centres of high density cccurrcd in open
water south of the danm wall and in the Noodzo gstuary whilst the
shallow water in thoe Antclope Island - Charare mouth arca was
unprodustive.,

| Once ogain fow othor species were recorded in this progromme.

In iugust some Diophanosong were found to the west of the Noodza

(1872m~3) whilst o small population of Dophnia (89mm3} occurred in

Gache Gache bay. In Hovember some Diaphonosoma were ecorded at

the Charara river mouth but in February no other speccies were taken,

o~

Small populations of Diaphanosona were recorded at three stations in

April and they were most abundant ot the Sanyati mouth (137Om‘3).
DIsCUSuTON

The bogic seasoncl pattern found in this study is sindlar to that
noted by Begg (1974 b) and Cochranc (1978).  Both workers found that
Bosoina were most abundont in the winter months from June to August,
but there was sone veriotion in MHesocyclops abundance. Bugg found
that both nouplii cnd post-nauplii were acbundant during ﬁhc latter part
of the 197@/71 roiny scoson (Jonuary -~ March 1971). Thore wos,
hOWGVGT? no increase in the carly port of the 1971/72 roiny season,

Cochranc rocorded the roiny season poak for Mesgoeyclops but found no



The horigontal distribution showed ne definite patterns although
there was a tendoncy for zcoplankton to be nore abundant iﬁ the
riverine arcai, Thig ig similor to the pattern shown in the Mwenda
estuary (Bownaker 1973 . J1ls 1977). In gensral the costern portion
of the basin appeared to be most productive but the reasons for this
arc not clear, It noy be thot the nutrient levels in rivers such as
Chorara, Nacdze and Goche Gache arc high or else this is an effect of
currents and wind pattorns,

The relationship botwoen the zooplonkton and Linnothrisso is of

intorsst; bardine cotches follow the cyele of plankton cbundonce tb
song degree in thot they ore highest soon after overtura, However,
thcybaro low during the rainy séascn whon Meggcyclops is nost numerous
ond this appcars teo be related to the breeding cycle of the fish.

Cochranc (1978) showed thot they breed from beptember to Februory in

shollow narginal creas and that there is 2 migration into decper
wobors as tuey grow in sizo. This acceounts for the steadily dncreasing
catohas fron Januvary to August. Wature fish (i.e., opprox 1 yr. old)

ore thus in the cpon waters at overturn and are able te take advantoge
of the plankton incruase thot occurs, PFelleowing this © QLTP is a
period of food stress when there is apparently considerable nortality

anongst the fish.,  However, there must also be o migration back to

shallow water ¢ bried and these two factors account for the drop in

Some evidence of the inpact of predation on the zocoplankton is
available,. Date from the open woater siation at the Mwende estuary,
collocted in 1967/08 before the sardine had become established, are

given by Bownaker (1973)., He found that the zooplankiton was

deminated by larger cninols, principslly Coriodaphniz (26&),

Digptomids (24%), ond Diophonosoma (12%),  The post-nauplior stages
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of lesocyclops made up 19% of the total whilst nauplii and Bosmina
were only 11% and 5% respectively,

By contrast this study found that Ceriodaphnia, Diaphansoma and

the diaptomids had been almost completely eliminated,  Bosmina and
nauplii now made up 38% and 32% of the total plankton respectively,
Size selective pre ion on zooplankter by fish has been shown %o
eliminate the larger crustacea (Brooks and Dodson 1965) and

Limpothrissa appears to have had this effect in Lake Kesriba,

Quantitative changes are less casy to deteet as Bowmaker's data
are eépressad as dry weight and he gives no indication of numbers,
o figures exist for Rgriga to enuble the present data to be
converted to dry welght. However, the blomass of zooplankbon is

likely to be the some although mortality and production rates may be

considerably highcr,
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liain features of the Lvanyati Basin, Lake Kariba, The western boundary
of the basin is Fothergill Is. - Long Is. - Rhino Is., - Sampakaruma Is.
The broken line is the approximate 20m depth contour and the 15 sampling
stations are shown thus @ The weekly sampling station is shown

thus
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Fig. 2 :+ The abundance of Bosmina and Mesocyclops in relation to
: water teﬂperature and rainfall in 1979.
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