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Initial Results of the Benthic Fauna 
Studies in the Northern Lake Victoria 

Godfrey B. Mbahinzireki 
Uganda Freshwater Fisheries Research Organisation 

P.O. Box 343, Jinja, Uganda 

Abstract 

The paper presents initial results of relative abundance, composition and distribution of benthic 
organisms in an ecologically and environmentally changing northern Lake Victoria. The results 
suggest that the density of most of the zoobenthos has gone up since the pre-perch eradespite the 
absence of comparative data. Increases in densities were noted for dipteran larvae followed by 
Caridina nilotica, Ostracods, oligochaetes, molluscs and nymphs of anisoptera and ephemeroptera, 
in that order. Possible reasonsto account forthe increase are advanced. Inshore stations held higher 
densities than the offshore station. Type of the sediment and physicochemical factors seem to 
influence the production and distribution of these communities. 

Introduction 

Fisheries biologists who have worked 
on the food and feeding habits of various 
species of fishof Lake Victoria have found 
that benthic fauna play a very significant 
role inthe diet ofmany fish (Corbet, 1961; 
Hamblyn, 1966; Okedi, 197 1; Chilvers 
and Gee, 1974; Mwebaza-Ndawula, 1984; 
Ogutu-Ohwayo, 1984). Not only do they 
contribute to the diet of many fish and 
thenfon form an important trophic link in 

the food-web of the lake's ecosystem but 
also enhance the release of nutrients 
required for primary production through 
their activities. The organisms convert 
organic material into animal protein for 
use by other organisms at higher tmphic 
levels including fish. They therefore 
contribute to the recycling of energy flow 
in the aquatic ecosystem. 

Despite the demonstrated importance 
of these macrobenthos in supporting the 
fisheries of the lake, very little is known 



about them, more especially during the 
pre-perch time. The little information 
available dealt mainly with the biology 
and flight activities of the adult aquatic 
insects (Corbet and Tjonneland, 1955; 
Corbet, 1956, 1958, 1959, Hickin, 1955; 
Macdonald, 1956; Tjonneland, 1962). 

The introduction and establishment of 
the Nile perch (Lhtes niloticus) over the 
last two to three decades was accompanied 
by drastic ecological and environmental 
changes such as the reductionof fish stock 
sizes and fish species diversity (Okaronon, 
et al., 1985) leading in some cases to near 
disappearance of some fish species such as 
Haplochromis. Considerablechanges have 
also occurred in the food chain relationships 
and therefore energy flow patterns 
(Ligtvoet,etal., 1989).There areanumber 
of indicators which seem to point towards 
the lake becoming more and more 
eutrophied like the frequent algal blooms 
(Hecky & Bugenyi 1989). 

In view of the above changes and the 
considerable dependence of many 
commercial fish specieson the invertebrate 
fauna as a resource base, there is need to 
investigate further the biology and ecology 
of the benthic organisms. This will enable 
scientists to assess and predict the future 
sustainability of the fishery potential of the 
lake which is still undergoing ecological 
and environmental change. The paper 
presents some preliminary results of 
investigations which were carried out 
during 199019 1 on the forms of the bottom 
fauna, their distribution and abundance in 
the northern waters of Lake Victoria. 

Materials and Methods 

2.1 Sampling 

Most of the inshore stations (5-25 m) 
of the lake, namely Napoleon Gulf, 

Buvuma Channel, Pilkington Bay and the 
offshore deep station of Bugaia (60-65 m) 
(Fig. 1) were sampled at least once a month. 
A few stationsofthe samples werecollected 
using the Ponar Grab, whose grabbing 
surface area is 262.5 cm2. 

At each station, the following activities 
were carried out: 

(i) Measurement of lake depth using the 
Hydrolab or simply by sounding; 

(ii) Measurement of temperature and 
dissolved oxygen with the Hydrolab; 

(iii) Taking of two samples of the bottom 
sediments; 

(iv) Washing of the sediment in a sieve 
net of 400um mesh size 

(v) preservation of the recovered animal 
specimens in 10% formalin. 

2.2 Treatment of samples in the 
laboratory 

The animals were sorted by taxon and 
identified as far as possible using a stereo 
microscope of X 30 magnification. All the 
specimens of each taxon were counted to 
compare their densities and total lenglh of 
chironomid larvae from each sample was 
measured on a millimeter graph paper. 
Each taxon was finally stored in 5% 
formalin. 

Stomach contents of a few fish 
specimcr.i were examined. 

Results and Discussion 

Table 1 prescnts densilics of various 
benthic organisms as individuals per squarc 
metre for cach sampled stalion. Thc samc 
table shows the pcrcentagc composition of 
the organisms in Lhc collcclcd sarnplcs. 
Sampling frequency rcrcrs to lhc numbcr 
of timcs that station was samplcd sincc ~ h c  
b c g i ~ i n g  of the programme. 



Fig. 1. Northern Lake Victoria showing sampling site 

The results show that thc hcnthic 
organisms of the lake are domiilated b) the 
insect larvae of Chironomidae and 
Chaoboridae followed by Oligochaeta 
worms. Their insect pupae are common 
but prcscnt in low quantities. Thcse groups 
of organisms are well reprcscntcd in every 
station that was sampled. Another group 
of bottom fauna prcsent in appreciable 
quantities in the sediment are the crustacean 
Caridina nilotica and ostracods and 
molluscs, both gastropods and bivalves. 
Gastropods tended to occur in higher 
numbers over the bivalves but were scarce 
in a few stations and missing in othcrs like 
sediments from the deep watcr station of 
Bugaia. Bivalves were more common in 

almost every station including Bugaia. 
Molluscs were notably missing in Buvuma 
C h m e l  and Namirembe Bay stabons. Both 
these areas have strong water currents and 
the channel is particu!ady more open to the 
north-east winds. 

Chironomid larvae fluc u a f ~  .' k l ~ ! ~ p e n  
200 and 7000 (mean: 2562) and those of 
Chaoborus between 100 and 6000 (mean: 
978) individuals per square metre in the 
inshore stations of the lake. It is not yet 
clear whether these big fluctuations are 
due to diurnal or seasonal phenomena. The 
incrcase in density of benthos particularly 
that of chironomid and Chaoborus larvae 
was noted. Macdonald (1956) estimated 
an average density of 1000 and 2000-2500 



Table 1 : Lake Victoria: Densities of benthic invertebrates (indiv./m) 

(a) Northern part (inshore) 
(1 ) Napoleon Gulf 

D: 5-15m 
Organisms 

f:8 
YO freq. 

of occur. 
Density 
Range 

Mean 
Density 

96 
Compost 

Chironomid larvae 
Gastropod shells 
Oligochaetes 
Chironomid pupae 
Chaoborid larvae 
Chaoborid pupae 
Osbacods 
Bivalve shells 
Anisoptera nymphs 
Ephemeroptera 
nymphs 
Small nematodes 

(ii) Buvuma Channel 
D: 22-28 

Chironomid larvae 
f:5 

Chaoborid larvae 
Chaoborid pupae 
Caridina nilotica 
Chironomid pupae 
Oligochaetes 
Ostracods 
Small nematodes 
Leeches 

(iii) Pilkington Bay 
D: 10-11 m 

Chironomid larvae 
f:3 

Ostracods 
Chaoborid larvae 
Chaoborid pupae 
Chironomid pupae 
Oligochaetes 
Caridina nilotica 
Leeches 
Bivalves 

+ = present but not counted 
f = sampling frequency 
D = depth range 



of chironomid and Chaoborus larvae 
respectively per square metre in Ekunu 
Bay (Lingira Bay). The reverse seems to 
be true at present. Chironomid larvae are 
more abundant than chaoborid larvae. 
Further evidence is provided by the results 
of the examinations of stomach contcnts of 
some fish. A few stomachs of Synodontis 
afrofischeri, a catfish caught in Napolean 
Gulf, revealed thatover80% of the content 
was contributed by larvae (77%) and pupae 
(10%) of Chironomidae. The Nile tilapia, 
a well known phyto-detritus feeder is 
presently reported to incorporate a 
substantial amount (as high as 70%) of 
chironomid larvae in its diet. 

Nymphs of Anisoptera (Odonata) and 
Ephemeroptera were mainly confined to 
shallow waters along the shores of 
Napoleon Gulf. Most of the shores of the 
gulf are fringed with papyrus (Papyrus 
cyperus) plant, whose rhizomes offer good 
habitats for ephemeropteran nymphs. 
Similar nymphs can also be found 
occupying empty shells of Etheria, a 
bivalve, where they produce a jclly-like 
material forprotection. It  was alsocommon 
to find tube-dwclling chironomid larvac 
sheltered inside thcsc cmpty shells. 

Larvae and pupae orTrichoptera wcrc 
only located in sediments taken from 

Namirembe Bay. This could be due to the 
influence of River Katonga which flows 
into the bay. Most species of Trichoptera 
larvae are often associated with fast flowing 
waters. 

The increase in insect larvae and 
possibly other forms of zoobenthos may 
be explained by the fact that the predation 
pressure has been relatively reduced after 
the decline of the insectivorous 
haplochromines and other predatory fish 
species. Haplochromines used to constitute 
alarge proportion of the lake's ichthyomass 
(Kudhongania & Cordone, 1974). 
Although the juvenile Nile perch often 
feed on these insect larvae, the bulk of their 
diet is mainly Caridina nilotica as shown 
by a few stomach contents examined. 
Another macrobenthos which seems to be 
on the increase are the molluscs, especially 
the gastropods, although ichthyofauna has 
apparently affected the community of the 
zoobenthos of the lake. Bottom samples 
from Bugaia waters containedlow numbers 
of zoobcnthos compared to the inshore 
stations. The station was also noted for 
being poor in faunal diversity (Table 1 
(b)). Very few Chaoborus larvae were 
frcqucntly (80%) met in the sediment from 
Bugaia station unlike Macdonald (op. cit) 
who did not recover any insect larva at 
60m. 

Table 1 (b): Bugaia (offshore station) D: 60-65+ :7 

Organ~sms % freq Density Mean 70 
of occur. Range Density Composit. 

Chironom~d larvae 
Chaoborid larvae 
Chaoborid pupae 
Ostraods 
Bivalve shells 
Small nematodes 
Caridina nilotrca 
Oligochaetes 
Chironomid pupae 



Table 1 (c): Lake Victoria, west 

Namirembe Bay 
D: 2.5m 

Organisms Mean YO 
Density Compos 

Chaoborid larvae 305 25.0 
Chironomid larvae 152 12.5 
Oligochaetes 152 12.5 
Trichoptera pupae 305 25.0 
Trichoptera larvae 152 12.0 
Gastropod shells - - 
Bivalve shells - - 
Chironomid pupae - - 
Chaoboridpupae 38 3.1 
Ephemeroptera nymphs 114 9.4 
Caridina nilotica - - 
Ostracods - - 
Small Nematods - - 
Argulus sp. - - 

Factors affecting dislribution and 
abundance of benthic fauna are not yet 
fully investigated. However, the type and 
nature of sediment certainly affects the 
distribution of some of these organisms. 
For instance, the density of chironomid 
larvae was generally low in hard rocky 
bottom, gravel and compact, sandybottom; 
higherinloose sandybottom and, farhigher 
in soft muddy sediment. The botlom 
sediment of most stations sampled. 
especially thosc in bays is mostly composed 
of soft mud. This could account for the 
observed high densities of chironomid 
larvae. A few localities in Napoleon Gulf 
and Buvuma channel have hard bollom 
and sometimes loose sand. The bottom of 
Bugaia waters consists of hardened and 
sandy, rocky and therefore relalively poor 
in benthic fauna observed. It is however 
true that the sediments of Lake Victoria on 
the whole are richer in benlhic invcrlebrates 
compared to those of Lake Kyoga or Lake 
Albert whose sediment types are quite 
different (Mbahinzireki,unpublisheddata). 

At anyone time all Lhe size ranges (4- 
30mm total body length; most of them 

pp - - 

Entebbe I Entebbe ll 
D: 17m D: 21 m 
Mean 96 Mean 70 
Density Compos. Density Compos. 

380 12.5 4 56 34.2 
836 27.5 191 14.3 
800 26.3 305 22.9 
- - - - 
- - - - 
418 13.7 152 11.4 
152 5.0 - - 
114 3.8 38 2.9 
38 1.2 76 5.7 
- - - - 
191 6.3 38 2.9 
- - 76 5.7 
76 2.5 - - 
38 1.2 - - 

falling below 20mm) ofchironomid larvae 
were present implying that the organisms 
may be continuous breeders. Alternatively. 
different class-lengths probably represent 
different species or instars of chironomids. 
The problem will only be overcome after 
the larvae have been properly identified. 

Further work remains to be done in 
order to fully understand the biology and 
ecology of benthic invertebrates and how 
thcy can influence fish production in the 
lakc. Such knowledge would go a long 
way in helping to formulate management 
and development policies for the fisheries 
of Lake Victoria. 

Acknowledgements 

I would like to thank all the staff of 
Limnology section, especially Mr. J. Were 
for helping me in sampling and analysis of 
data. My thanks go to Mr. F.R. Bazanya 
for word processing and printing of the 
manuscript. The project is being carried 
out with the aid of a grant from the 
International Development Research 
Centre, Ottawa, Canada. 



References 

Balirwa. J. S. 1989: The effect of ecological changes in 
Lake Victoria on the present trophic characteristics 
of Oreochromiv niloticu in relation to the species 
role as a stabilizing factor of biomanipulation. 
International symposium of the AfricanGreat W e s ,  
Bujumbura, Burunci. 29 Nov.-2nd Dec. 1989. 

Corbet. P.S. and A. Tjonneland. 1955. Rhythmic flight 
activity of certain East African Trichoptera.Nature 
175; 1127,1123. 

Corbet, P.S. 1956. Larvae of East African Odonata. The 
Entomologist. Vol. 89. Nos. 11 15. 11 17 & 1120 

Corbel, P.S. 1958. Lunar periodiaty of aquatic insects in 
Lake Victoria. h'ature. Lond. 182; 330-33 1 

Corbet, P.S. 1959. Larvae of certain East African 
Trichoplera, LakeVictoria.Rev.Zool.Bot.Afri. 58. 
3 4  

Corbet. P.S. 1960. Larvae of cenain East African 
Ephemeroptera. Rev. 201. Bot. Afr. 61 (1-2). 

Kudhongania. A. W and A. J. Cordone, 1974: Batho- 
spatial distribution patterns and biomass estimate 
of the major demersal fishes in Lake Victoria. Afr. 
J. 7iop. Hydrobiol. Fish 3: 15-32. 

Lgtvoet. W.,M.J.P. VanOijen&F. Witte. 1989.Stmaural 

changes in the food web of the Lake Victoria fish 
community after the introduction of the Xile perch 
(Lates nilaicw) In: A handbmk to the HEST/ 
TAFIRI & FAOIDANIDA regional seminar 
Mwanul: Jan-Feb. 1989. 

Macdonald. W. W. 1953: Lakeflies. U g d J .  Vol. 17 (2). 
Macdonald. W.W. 1956. Observation on the Biology of 

Chaoborids and Chhnomids in Lake Victoriaand 
on the feeding habits of the Elephant snout Fish 
(Mormyrus hnnnme. (Forsk.) J .  Anim. Ecol. 25. 
36-53. 

Okaronon, J.. T. Acere. & D. Ocenodongo. 1985. The 
current state of the fdheries in the nonhern po~tion 
of Lake Victoria. FA0 Fish. Report No. 335: 89- 
98. 

Tjonneland. A. 1960: The flight activity of Mayflies as 
expressed UI some East African species. Arbok for 
Un~versitet I Bargen. Mat 1Vatwv. Ser. No. 1. 

Tjonneland. A. 1962. The noctural flight activity and the 
lunar rhythm of emergence in the African midges 
Co~chironomvr acurbtilus(Freman). Conrr. Fac. 
Sci. Univ. Coll. Addb Abah  Ser. C. (Zool.). 1-5. 

Tjonneland. A. 1969: Observation on Choroterpes Cwtas 
(Kimmins) (Ephemeroptera) at Jinja, Uganda. 
Bergen. Norwegian Universities Press, 15p. 


