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ABSTRACT 

Exploratory benthic studies "ere c'BTrieQ m;t'thi'0ugl19Ut Lf\Ke A"ORll 

at 17 stations for 10 months. Bottom samples ".ire colle"t.ed by using 

an Ekman grab and the fauna of the macrophytes from the littoral region 

was sampled using a fine standard hand net. For determination of total 

organic matter of the profundal mud an oven and a muffle furnace "ere 

used. 

C .. mmunities of benthic fauna '{ere reported from the Lake in relation 

to the types of bottom substrates and aquatic macrophytes. The profundal 

mud '{as analysed with respect to its total organic matter and texture. 

Conditions in the mouth of Tikur Huha (the main inflOlf) as a small 

control area was compared to the main lake ,rith regard to its chemical, 

vegetations and bottom types. 

The fauna of open littoral, weed beds, the mouth of Tikur lfuha and 

seasonally flooded areas "ere identified and their distribution in the 

lake ;T/l,S mapped. The ostracods "ere found to be the most numerous of' 

2 j 
all benthic conununities (mean number 48,751/m ). Other benthic crustaceans 

such as cyclopoid copepods and Cladocera 'Iere also reported. 

Chironomids "ere also found to be among the most dominant benthic 

forms. 2,( genel'a of chironomids vere reported from the lake. ,!'1ilodorum 

spp. seem to be the dominant littoral midges in the vegetation. 

Clad"!,anytarsus and Procladius species are the dominant bottom midges 

in the mud belm{ the vegetation and under open \fater. 
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Other mncroinvertebrates including' Epheme~CiP:tqd (.GHRr:i.-1. aridSCl0;oQ.J.l 

spp), Odonata nymphs (Anisoptera and Zygoptera); H6t'e>'optera, C('leopt~ra, 

caddis fly larvae (mainly Leptoceridae), gastropod snails and some others 

1(ere mainly found from the roacrophyte zone. Some parasitic and semi--

parasitic forms 1(el'l' also collected. 

In the littoral zone fauna numbers decreased ;Iith increasing depth. 

In the profundal l'egion, benthos was absent. This seems to be due to 

the flocculant nature of the bottom mud. Hater level fluctuations did 

not seem to affect faunal distribution. 

Seasonal variations of the benthic organisms of the lake 1'ere 

tested for their significance using students t-test and most ~f the 

benthos were fOlmd to be 1m affected by ';,et and dry seasons. Only the 

mayfly Cloeon spp and the chironomids Pr.2,cla(}ius spp "el'e found to be 

significantly affected by seasonal variations. 
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1. INTFODUCTION 

'!'he importance of the henthic or "botto!;) dwelliDf~\1 fmma of lakes 

has been stress8cl hy many authol'S, some of ;rhom are listed in chapter 

2. This fauna, consisting largely of small arthropods and oligochaetes, 

shares 'lith the zooplankton the task of converting photosynthetic plants, 

algae and detritus into food suitahle for many species of fish. 

During the last 50 years 01' more there have been extensive studies 

on the benthos of temperate lo.kes) mainly in the northern hernisphel'e; 

but far fewer on that of tropical lakes. Most of the tropical research 

has been cal'::-ieclout in Central Africa (eg. Munro 1966, McLachlan 1974) 

but so fo.r, there have been no studies on the benthos of Ethiopian 

lakes. This is inspite of the fact that much work has been done on the 

physical properties of llfit Valley lakes (eg. 1'alling, \'lood, Prosser 

and 13axtel' 1973; Hood, Prosser and Baxter 1976; I'lood, Prosser and Baxter 

1978; Amha and \'lood 1982). '!,here would, therefore, seem to be some 

urgency on making a sturt on bonthic research. 

According to the report of the National. Revolutionary Development 

Ca.mpaign and Central. Planning Supreme Council (1983) Lake AHD.sa is one 

of the six Rift Valley 1,akes 1<hich are chosen for fishery development 

in the ten year d.evelopuent plan. !\Jmual procluction of 260 to 700 tons 

is expected fr.om Lake 1\Ha8a between the years 1953 l.99)" A total of 

10,000 tons of fish yield is expected from the six lakes oy the :rear 1991/ 

'lith 700 tons from Lake 1\1'1asa. 

The aim of the pl.'oject reported on h(.r8 is to identify and map the 

comrnlmities of benthic fauna in 1,,,,ke A,rasa in rela.tion to the types of 

bottom substrate and the distrioution of a.quatic macrophytes. 



2, LITeRATURE REVIEW 

2.1 The Benthos ----,------

According to Brinkhurst (197 1,) the benthos is defined as being that 

assemblage of 8,nimals living in or on the sedit:i.cnt and dependant upon 

the decompos it ion cycle for most not for 8.11 of it s bas ic food supply. 

Hence he considers the benthos as the true Hinfauna" especially that 

inhabiti(lg substrates ranging from sand through mud to silt. 

However, McI,achlan (1979) does not restrict the concept to the 

sediments only. He uses the term benthos for animEtls living on solid 

substrata of any kinel in 18ke, a swamp as ,·/ell as in the ocean. Accordingly 

there are generally t,fO substrata of int2rest in lakes: the mud and the 

surface of the a~uatic vascular plnnts. 

The benthos may be artificially divided into hlO major groups: 

macrobenthos a.nd microbenthos. Macrobenthos consists of organisms 

retained by a No. 30 unit series seive (Linu, 1971\), the rest are micro~ 

benthos. 

Macrobenthos anQ.loeiobenthos (the middle sized group) are organisms 

visible to the nal<ed eyes (Brinkhurst, 19711). The meiobenthos according 

to McIntyre (1969) can he sepltrated from larger macrobenthos by seives 

of about 1 or 0.5 rom mesh size. 

Benthic organisms play important roles in the aquatic community. 

First, they are involvecl in the minero.lization and recycling of organic 

matter produced in the open 'meter above or brought in from external 

Bources, second, they are important second and third links in trophic 

sequence of aquatic ccmmunities (Hayes, McCarter, Cameron and Livingstone 



1952; Marlier 1958; l,enhard, Ross and Duplooy J.962; Oppenheimer 1963; 

McLachlan 1970 and 1971; Boyd 1970). According to Fryer (1959), Macan 

(1965 and 1976), Hilsonhoff (1967), Petr (1967), Ko,ushik and Hynes (1968), 

McIntyre (1969), McCormack (1970), Cununins (1973), Kugler (1978), 

Gophen, Drnner and Vinyard (1983), mnny benthic insect 18.l'vae form are 

major food source for fish. 

On the other-hand, Ali and Fm-rler (1983) point out that maSSlve 

emergence of aquatic insects, such as, chironomid midges, from lake 

areas may create serious nuisances and economic problems for residents. 

Such problems include severe annoyance, clogging of ail' conditioning 

units, defacing of properties and traffic hazards. Adult midges are 

also associated "ith allergic symptoms, Cranston, Gad El Rab, Rosmary 

and Kay (1983). 



2,2 FACTORS AFFECTIHG DISTRIBUTION AHD 

ABUNDANCE OF THE BENTHOS 

Among the factors affecting the distribution and abundance of 

benthic fauna, substrate characteristics have much significance. According 

to McLachlan (191)9) the physical prol)erties of substrate particles are 

of considerable importance and may under certain circumstances be the 

primary factor a:ffecting fauna presence. For instance he found that 

coarse sand was avoided ]lY Nilodorur~ EEevibucca "hich favoured fine 

particle sediments. MeadmfS and Campbell (1972) found that the larvae 

of may fly .!Iexageni", can only burro" easily in mUd. McLachlan (1970) 

reported that in Lake Kariba, Zimbabvre, the follm.ring species "ere 

specific to submerged macrophytes: the Chironomids Polypedilum bipustulatum 

and Nilodorum brevibucce", mayfly Povil."'. a(lus~,,- and the caddisfly 

Arnphipsyche senegaliensis. 

The association of tube builders, including most chironomids, with 

substrate particles of particular size is usually related to the tube 

construction requirements of the species. McLachle.n (1976) has shovm 

that a preferencG for large pit particles 1'or tube construction was a 

factor in the restriction of ~~oten(lipes pB.ripes, a chironomid larvae, 

to a small area near exposed shore of Lake Blaxter in England. 

According to Chapman and Trevarthen (1953) the distribution of 

organisms in sandy shores is a function of the nature of the substrate 

vrhich controls such factors as drainage, aeration and penetrability. 

Salinity and turbidit;\, (Harrison and "arina, 19(5) are also important 

factors. 



r._ 5 

A study by Cuppen (1983) 8hOl'S that eC010gice,1 distribution of 

!lm:otu~, spp., Dytiscid'1c, is determined mostly by the 1{fl.tcr type (depth 

and size) and the abundance ane1 structure of pla,nt growth. In this case 

habitat structure and presence of plants and their morphology playa 

greater role than chemical factors in influencing ho.bitat selection. 

McLachlan and McLachlo.n (1971) working in I,ake Ko.riba shOl,ed that 

fo.unal biomo.ss was positively correlo.ted \"ith the nmount of organic 

mo.tter in the p;·ofundo.l zone D,nd inversely associB,ted with the CJ.uantity 

of coo.rse sand in the littcro.l zone. Faunal biomEss decreased with 

increasing depth and in general littoral mud supported lo.rger number of 

spe c ie s than pro fundal mUD,. 

Morphological and physiological o.do.pta,tions are o.lso ~mporto.nt fiS 

shown by Madson (1968) in 0. study on the mayfly nymphs, Ileptagenia 

3ulphura (Mull) and ~tagenia !uscogriseo. (Retz). 11 .•. ~~hura nearly 

alwo.ys selects 8, habito.t of stones Bnd gro.vels >Therens !l. fuscogrisea is 

exclusively found on vegeto.tion. 

Fo.unal associo.tion "ith macrophytes \ms discussed by McLachlan 

(1966) on the variety 'l.nd o.bundance of benthic fauna. The effect of 

floating plants and of rooted macrophytes on the fauno. and the habito.t 

offered by the plo.nts themselves is important for the presence of the 

fo.uno.. According to his observation, the presence of aCJ.uatic plo.nts 

result in an increase in the biomass of the lllud fauna and in the o.ppearance 

of several new species. 

Nevertheless; some aCJ.uo.tic macrophytes may have a nego,tive influence 

on the distribution of benthic fauna. Acco:cding to Hobbs and Molina (1983) 

the presence of the aCJ.uatic fern, Salvinio. auriculato. is detrimental to 



a marked inhibitory effect on anopheline breeding. The plant can b8 an 

oviposition barrier to grA..vid ~S'l'E.8l-,"i!. albil",-anl!~' McLachlan (1966) 

reported that samples taken in association ,<ith S. auriculata mats r8-

vee.led a total depr8ssion of all mud fauna under a permanent mat. 

2.2.2 Climat ic factors ._--------, 

Clime.tic factors, especially >rind direction and velocity at time of 

emergence and oviposition, appeared to be very important in determining 

the distribution and abundance of aquatic insects in lakes (Hilsonhoff, 

Oviposition and site s81ection by adults appears to have little 

importa.nce upon the final distribution of larvae >rithin a lake. Repro-' 

duct ion behaviour can be seriously aff8cted by >rind ;,hich disrupts 

s;,arming and hence successful mating, this mv.y also mean that eggs are 

not laid in suit~ble sites. 

Nevertheless, Davis (1976) has shown that 'lind induced >rater current8 

can counteract these effects; they can lead to concentration of eggs 

'1ithin lakes but also act as dispersal ag8nts for first instal' larvae, 

allmring them to find and settle in more favorable conditions. 

2.2.3 Seasonal va,.riati0'l'.'. 

Seasonal variations "rhich have a bearing on oxygen distribution 

(Serruya, 1978; Kugler, 1978), change in temperature and salinity 

(S",mson, 1983) playa ro].e in benthos abundance and distribution. Accord-

ing to Spence (1983) seasonal variations also affect development of aquatic 

vegetation and patterns of food 8.vailability «hich may in turn affect 

indi vidual faunal grm-rth and Burvi val. 



Environmental f['~('..tors such n.s a rise Hnd faJl of 1ffttel~ level may 

control the distl'ibut i0!1 1 abundance and evon absence of some species. 

This is associated "ith chemical clmnges and reduction in oxygen content 

(McLachlan, 1970). 

2.2.4 Fat~..Q5l~.!1. 

According to Demeneer. DepaUl' and Haegemnn (1978) shallol!cr zones 

of lakes support larger fauna populgticn and this is attributed to 

approprie,te conditions such as better oxygenation, suitable substl'atIC 

or better fcod supplies; the:\, found that the mean biomass along the 

edges ,;as 5.2 times higher than in the central po.rts of a '''ratel' sport 

baan" at Ghent, the Netherlands. 

According to Sernwa (19"(8) spatial distribution of benthic fauna 

is also controlled by the presence of oxygen and the depth of vater body. 

Swanson (1983) pointed out thnt the restriction of the habitable zone by 

meromixis (permanent stratifica,tion) ,dth accompanying loss of mobile 

first and second instal's also cuntrols faunal presence. Zone of good 

habitat, that is areas of dense macrophyte 01' benthic algae gro1>"th is 

seen with high ]lroduction of invertebrates. 

2.2.5 .9.h.!,!!"ical nature ()f the mud and pollution 

Occurence of the benthos is also affected by the chemical nature of 

the mud. Hilsonhoff and Narf (1968) reported that the occurence of 

Procladius larvae and ostracoda was posit·ively correlated with a high pH 

of mud and negatively correlated with the amount of ore,anic matter in 

the mud in fourteen lfiscuns in lakes. 
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Accordi.ng to the stu.dies of Nalepa antl Ho\)ertson (1981) aml Bal'aka 

and Paasivirta (1912) on the vertical distribution of zoobenthos in the 

substrate, more than 50% of the cummuni ty occurs in the top centimetre. 

The upper community includes nD.idids, chironomids, cyclopoids, cladocera 

and gastropods. The deeper community consist of tubificids, stylodrilus, 

nematodes and tal'digrades. The vertical distribution of the fauna within 

the benthic commlmities has an important influence on circulation of 

organic matter and the availability of benthic f'aunn to predators. 

According to Baraka and PaB.sivirta (1912) in the more polluted areas 

of lakes the macrofauna lives deepel' in the sediment than in clear parts. 

It is suggested that here redox potential is less favourable near the 

surface of the sediment than in the deeper layers. The influence of human 

activities such as the wooo. processing industry and agriculture can also 

affect the distribution and abundance of both macro and meiofauna. 

2.2.6 Competition 

Benthic organisms are also restricted in their distribution by inter 
\ 

and intra specific competitions. Generally, feeding patterns, aerobic 

requirements, methods of locomotion, body shape and presence or absence 

of competition restrict the majority of zooben-thos to the upper few 

centimeters regarcUess of sedilUent type (Nalepa ancl Robertson, 1981). 

According to Thut (1969) the depth distribution of two Chironomus 

spp. and two PolYl2edil~ sPI' o.nd three species of predatory .Procladius 

suggest that competition may playa role in determining the spatial 

distribution of 11enthic o.nimals. The inverse con'elo.tion between numbers 

of chironomidae and depth !nay be due to competitive interaction ~Tith 

oligochaeta. 



}I'ish preda-tion, microsporidial and 1ll1knm·ffi viruses, fungi and 

bacteria are fotmd to be the most important regulators of some aquatic 

insects like for example ghil'ono"'.ll.?. J21um()8t!".. (1{ilsonhoff, 1967; Swanson, 

19(3) . 

2.2.7 .!l.eha,!i".ural adapt'!-~ io_n~ 

Behavioural adaptations are also runong the factors controlling benthic 

faunal distribution in aquatic habitats. According to Oliver (1968) species 

of Procladius in the Canadian Arctic require three or more years of larvae 

development. Here there is overwintering and no emergena" occurred before 

the habitats were clear of ice and snow. The annual emergence 1{aS closely 

synchronized in each of the species investigated. 

Such behavioural tactics as recuction to aquatic stages, is a 

characteristic adaptive v1l1ue of some tropical mide;es, .Chironomus imicola. 

According to McLachlan (1983) the adaptive value of the life styles of 

Chironomus imic21a is quite different from ]?~edilum vanderplanki, 

another pool dweller which has a long larvae life and is able.to survive 

desiccation. 
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2,3 THE LI'I'TORAL BENTHIC FAUNA 

According to \'/etzel (1975) the littoral region consists of an inter-

face zone bet>leen the land of the drainage bD'sin and the open >later of 

lakes and is divisible into a nurlbel' of rather distinct transitional 

zones from the shore t,) the deepest point. The epilotoral zone lies 

entirely above the \fater level and is uninfluenced IJY spray. The 

supralittore.l zone also lil's entirely above the "ater level, but is 

subject to spraying by "'wes. The eulittoral zune encompases that 

shoreline region bet",een the highest and the Imfest seasone.l "ater levels 

and is often influenced by the disturbances of brealcing "aves. '['he 

eulittoral zone and the next zone, the infrnJ.ittoral, collectively 

constitute the littoral. !;one, The infralittoral zone is subdivided into 

three sub zones: the upper infralittoral 01' zone of emergant 01' floating 

leaved) rooted vegetation; and lO'fer infralitt6ral or zone of submersed 

rooted 01' adnate macrophyte. 

According to '!lilliams and Lenton (1975) ·the:ce is evidence that the 

largest numbers of zooplankton are found near periphery of lakes and 

there are active faunal migrations towards it. For eXDmple, each year 

Clarias ~nb:i.~. Peter anel Barb~ paludin.~s Peter, "hich account 70% 

of the fish in Lake Chillfa move from the open lake into littoral zone. 

Acco:cding to Williams and Lenton (1975) the littoral zone has the 

follmring roles: 

1. it provides a diverse habitat for animals. 

2. it acts HS e. sieve and a trap for aJ.lochtonous and 

autochtonous material. 



3. the nutr;.,,,,t pUlllp effect of emergent vegetation often 

results in higher concentration of elements in the littoral 

"ater then in that of the Inke itself. 

II. it often contributes a major portion of the autotrophic 

productj.on of a ID.ke of "hich detritus forms a major 

energy source. 

According to Munro (1966) therefore, the littoral region undoubtedly 

plays a large part in the provision of food for fish. 

During exploratory studies on the invc,rtebrates in Lake ~lcI"aine, 

Zimbab"e, Munro (1966) collected along transects running from shallo1f 

littoral to profundal 1faters; his samples Sh01f that the greatest abundance 

of all types of invertebrates occured in 2-,5 meters in the upper sub­

littoral. Belo" this the levels of 8.bunc1nnce declined. 

According to McLaohlan (1970) the oviposition of Chironomid females 

IS determined by immersed vegetation. 'I'heref'ore, macrophytes of the 

littoral zone have important roles in the spatial distribution of aquatic 

fauna. It seems likely therefore, that the standing crop of fauna on 

immersed 'vegetations may be inversely proportional to the distance from 

the littoral zone. 

According to Boyd (1970) most macrophytes are good sources of 

minerals, carbon ,px'oteins, nitrogen, sulphur and potassium. The amino 

acids, proteins and caloric contents of vascular aquatic plants "ere 

studied by Boyd (1970) and his findings indicated that the amino acid 

composition of proteins in aquatic macrophytes is relatively constant; 

for example the protein level in .~Il_'" ).at)J:olia "as found to be 4g/100g 

dry weight, in .!'lJ'!.'!P.he,,: odozat,,: 14,6, in CerlttophylUlll demersum 17.1 and 
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Lake A~.,aso. is fringed by an extensive mo.crophyte zone vihich may 

extend out into the 1fater for 150m or more in some places and to fl. depth 

of 4-5m. This zone is stratified into sub-'zones ilomino.ted by different 

plant species more or less according to the depth. At the littoral margin, 

extending to about 20-40m offshore (to ?m) is a sub-zone of mixed species, 

mainly patches of .Qy..E~~_ spp, ,rater lilies C!'!;)'!!ll'.l1ea, ~ulea) and 

Potomogeton. spp., a nUlnber of isolated patches of 1'.YJ:0'!:. .!'ngustii'olia 

were noted close inshore. Then follo,lS B. sub-zone of gross ,_X~:L<!:L1Wl 

geminatum about 50 -. 100m ,.,ide to a depth of 3 01' 4m. The rhizomes gro;, 

up from the bot tom and the upper stems are hollow and float, the 8rO>1ing 

shoots 1fith leaves and fruiting bodies emerge into the air. This plant 

is the dominating macrophyte of the lake. In pl~ces there are limited 

patches of Potomogeton sp. just beyond the Taspalidium sub-zone, and con 

the bottom of a patch of open \fater \fithin this zone ~,,_'!: sp was found 

gr01fing. 

At the mouth of the Tikur Huha River the vegetation is quite different 

consisting of large patches of ~~ .. papyrus, ,!>ud1figi", stolinfera, Lemna 

minor, !~olfia .arrhiza, and grasses not found elsewhere. This difference 

in flora is attributed to tile 10>1er content of sodium in the river ;rater. 

A list of some aquatic macrophytes of Lake Avasa is given on Table 18. 

The lake water is rich in phytoplankton mainly the algae Botr~_oc~ 

sp. which colom's the water a green to brownish-gl'een colour for all of 

the year. 

The bottom of the lake consists mainly of hard. punllce and quartz sand.. 

This is visible on the fe" sandy beaches, mainly on the western shore vhere 

cattle are watered. It extends, hovever, under the macrophyte zone vhere 
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it is covered 'lith a thin l[wer of mud. Thi s type of bottom extends up 

to 1500m from the western shore but to a l.esser distance from the other 

shores, but always to about 500m beyond the macrophyte zone and to a 

depth of about 6(? )m. Beyond this the hard sB.nd is covered I·lith a layer 

of ostracod shells mixed "ith a little mud to a depth of about 6-8m( 7). 

At about 8m or slightly deeper the bottom is covered Hith a layer 

of very soft, bro,m flocculant mud. This extends to the maximum depth 

of the lake, 22m (Fig. 2). 
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4. HATERIALS AND METHODS 

Bottom samples ,·,ere taken by using an Ekman grab "hich has a capacity 

of 5,175 cubic centimeters. FatUla of littoral region from macrophytes 

was sampled using a fine standard hand net "hich has a mesh size of 

O.20mm. Samples 1'ere taken from 25. 11. 83 to 12.2.811 for ten months at 

intervals of thirty df\Ys. 

The samples 1fere collected from littoral, profundal regions of the 

lake, seasonally flooded areas and from temporary "atel' collections around 

the margins of the lake. 'l~le samples were collected from 17 sampling 

stations (Fig. 3). 

The collected samples were then preserved in 5% formalin solution 

and "ere transported in polythene plastic bags to our laboratory in Addis 

Ababa. In the laborlltory the samples "ere ,mshed through the same mesh 

size net as that used in the field. Bigger organisms "ere sorted out 

against the "hite background of an enamel disl! and then "ere identified 

using keys of Pennad, (1953) and Hard and Hhipple (1959). Smaller ones 

"ere counted using a multiple channel counter and analyzed under a 

dissecting microscope. For detailed identifics.tion [l compound microscope 

\·ras used. 

For the determination of total organic matter an Imperial II 

radiant heat oven, UL type, [lnd an electric muffle furnace were used. 

8 o. . 
The mud content VTaS dried at 0 C and the dr1ed srunples "ere burnt 1n 

the furnace D.t 550
0

C. An electric Mettler balance "as used for weighing 

the smnples and total organic matter "as calculated from the "eight 

difference of the dried and burnt samples. 
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Hhen the samples "ere lm'ge in Slze for analysis and counting, 

subsamplings, Edmondson (1971), "ere used for processing and develop­

iog data. The se.mple "as poured into a beaker and vas thoroughly 

stirred ,qith a glass rod in an irregular manner to achieve a random 

distribution of organisms. St irrine "as clone in such a "ay as to avoid 

vortices that serve to concentrate organisms in one portion of the 

container. "hile the sample "as being stirred, the sub-sample ",as 

taken using "id.e mouth pipette. 
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~eJI'.arks 0!1_Y~!L~ 3 

Different sit es 'lere chosen arolwd the lake as sampling stat ions. 

These stations are marked on Fig. 3. 

Station 

I 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 

XII 

XIII 

XIV 

XV 

XVI 

XVII 

lloat landing s it e 

Infront of police station 

Near vet ernarJ' cl inic 

Tulu 

Jara, southern part of lake, rocky shore 

Korate, south "estern part of the lake 

Dore 

Shalfo 

Sout h of Rima 

Rima 

Cheleleka northern part of the lake 

Mouth of Tiku}' Huha 

Back \mter near Relief and Rehabilitation orfice 

Seasonally flooded aren 

orf the mouth of Tikur Hull(l 

Ofr Tulu 

Most of th", stations were visited more than t"o times during the 

study periods. Samples were taken from the coast upto the margin of 

the flocullant mud. 
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5. RESULTS 

Benthic fauna 

The profundus of the lake is composed of mainly very soft floculant 

brown mud and detritus below a depth of 6-8 meters. 'I'hus mud is so 

soft that benthic fauna find it difficult or impossible to live on it 

and burrowing animals cannot construct tubes through it. A number of 

samples were taken with the Ekman grab but very few or no macroinverte-

brates were collected in each sample. The macrophyte zone and the 

adjacent littoral regioils are, however, rich in fauna. 

The total organic matter of of this mud content of the lake has 

been found to be one third of the dry "eight 30.59% (Table 1) of the 

mud. After burning the residue was found out to be composed of hard 

siliceous crystalized Bubstance which was insoluble in water and hydro-

chloric acid. No ostracod shell or any other benthic skeletal remains 

were found. The presence of the silicious substance in the pro fundal 

mud suggests that the bottom of lake may be sandy pumice throughout 

covered by organic detritus; water seepage upward through this sandy 

pumice bottom may carry siliceous particles into the mud. 



•• 1-12 ., 

TABLE 1 

Total organic matter of profundal mud of Lake Awasa 

(below IJ. depth of 6··(3 meters). 

Total organic % 
Dry lfeight Ash weight matter 'rotal organic 

Experiment em gm gill matter 

1 5,527 3.917 1. 61 29.13 

2 7.828 5.120 2.71 34.61 

3 6.850 4./152 2.40 35.04 

4 10.03 7.156 2.87 28.61 

5 8.783 6.268 2.52 28.69 

6 7.401 5.372 2.030 27.1,3 

Average 30.59 
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Starting from the marr;in of the macrophyte t.one and stretching deep 

into the open water for at least 500 meters is found large zone with a 

bottom consistint; largely of ostracod shells; thi s is inhe.bi ted mainly 

by five species of benthic ostracodes ('l'able J .. 11). In addition, 

oligochaeta, mainly Limnodr~~us sp, Epebmeroptera (Caenis and Cloell spp) 

and chironomid larvae are present. 

Oligochaeta Limnodrilus, Naididae (Nais spp) and 1)lhemeroptera 

each had population running into hundreds per square meter and ostracods, 

copepods and chironomid le,l'vae were measured in thousands per square 

meter. Hydracarina, Odonata nymphs, Trichoptera and mollusca had re-

latively small numbers (Table 2). High standard deviations indicate 

a patchy distribution for all organisms. 

5.3 !auna of weed beds 

The benthos of the weed bed of Lake Awasa is stratified in the lake 

in the follo,fing way: in the littoral region benthic organisms are found 

both at the 1)ottom and in the weed bed. It was observed that the weed 

beds harbour the majority of the many invertebrates. ostracoda mostly 

Limnocytherinae Gomphocythere :'ll@lata and Dar",iJ)ul id!,-e Darwinula 

stevensoni, Oligochaeta mainly Nais spp, Hydracarina, Ephemeroptera 

(Clo~ and Caenis spp) and chironomid larvae were also present. Benthic 

nematodes, copepods (mainly cyclopoid spp), Cladocerans,Odonata nymphs , 

(Zygoptera, Coenogrionidae, and Anisoptera), Trichoptera, Heteroptera 

(Corixidae MiS'):'<m.E!."ta spp, Gerridae, Nepidae, Naucoridae Laccocoris epp 

Notonectidae Aniso~ spp, ~lesoveliidae, Plea, V,>liidae), Homoptera, 

C"leoptera(CW'culionidae, Dytiscidae, Berosus spp, Gyrinidae, Hydrophi, ----- . 
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Scarabidae), Ceratopogonidae, StratiomyiidQe, r:astropod snails, amphibians 

(tadpoles) and fish fry were also found around the macrophyte zone of 

the littoral region. 

In addition to the sedentary aquatic animals, certain terresterial 

forms which may be accidental or visitors l{ere often seen around the 

macrophyte zone. In this group are included terresterial dipterans 

(Syrphidae), lepidopterans, hymenopterans, orthopterans and coleopterans. 

Their appearances may be for feeding, egg laying or it may be accidental. 

For instance some lepidopterans caterpillars were found in the stems of 

the grass Paspalidiu!'1:, Cyperus, app and other types of vegetations. 

5.4 Fauna of Tikur Wuh~ River 

The water is slightly turbid and brown in color. The bottom sub-

strate which is mainly sandy pumice has a l(l,):ger particle size than 

the main lake. 

Samples from Tikur Huha have different fauna from the rest of the 

lake and the midge Chironol11us sp was found to be dominant at the mouth 

of the stream on June 1983 srunplings (Appendix V'). Besides, Stratiomyiid; 

dipterans larvae j Ceratopogonidae, caddisfly lervae and pupa and other 

such as Culicidae vere found in large numbers 

Snails, however, were not collected from this 

at the mouth of the stream. I 
site. Some of the OstracodJ 

collected in the mouth of the stream were different in their sizes, 

shapes and color compared to those found in the main lake. 

The bottol11 samples from the mouth of the river were poor in their 

fauna type and number (Appendix 1'1'). 
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5. 5 Fauna -2f_ flo"<i,ed},:!:..~ 

The organisms collected from more recently flooded areas and from 

the main lake \'/ere found to be similD.r (Table 2,6,11) and unlike those 

of Lake Chil>ra, Lancaster (1979), Cant reI (19'(9). \'later level fluctuations 

seem to have no significant effect on faunal distribution in Lake Awasa. 

The most important groups of benthic organisms of the lake are the 

following: 

1. Nematoda 

The nematods collected were sm.g.ll, transp8.rent and >lere rare in their 

occurence. Most of the nematods were collect8d from the bottom of the 

lake us ing the Ekman gr~.b. The largest numbers of nematodes >lere collected 

from sandy bottom between the grass Pasp~.J,idiU!Q geminatum and ~!'.'!~ 

sp at station IX (Table )1.). Very few nem"tods were collected using haTld 

net from and around the >leed bed. It may be suggested that most of the 

nematods may be burrm,ing forms at the bottom of the lake. It should be 

noted that many small nematods could have escaped through the mesh of 

the net or laboratory sieve net. 



Two families of Oligoche.etes, naididae and tubificidae, ;,ere collected 

from the lake. These are represented by Nais and Limnodrilus spp respec-

tively. 86% of the collected Linmodrilus wer" from the bottom of the lake, 

collected by an Ekman grab. The ;reed b8d harbours about 11% of. Limnodrilus 

in the cOlllDlunity. 'fue r8st 3% were collected from back waters of the 

lake and,the feeder str8ant Tikur Huha. Most of the naidids were from 

the weed bed. But some FE-is spp were also fOW1d e.t the bottom of the 

lake but with less freQuency ana. abundance. Only 10% of the Nais population 

was found to be bottom d',/ellers. 

3. Hirudinae 

Few hirudines were collected from the lake throughout the study. 

Most of the leeches were from the Tikur Huha. These predatory Annelids 

were also present in the weed bed, at the bottom of the lake in the 

littoral region and back water of the lake. 

4. Orbatid mite 

These benthic organisms cOlnprise 6% of the benthic community and 

were mainly found in back waters, flood8d areas and shallow "Tater of 

the lake. Few orbatid mites were collected from the main lake in the 

weed bed. The largest nurJbers of orbatid mites were collected from 

shallow ~mter at station III (Appendix Q') in association with charophytes. 



The hydracarine, were collected from the weeel bell (Table 6), bottom 

of the lake (Table 2), in the mouth of 'fikur Huhe (Table 12), back waters, 

seasonally flooded arEms and shallow "ater ('l'able 11). Hydracarino. l{ere 

also collected froll'. the bottom of the lake under the weed beds (Table 4). 

The largest number of these oreanisms were collected from the weed bed 

using a hand net. Among the macrophytes the 'Tater lilies, ~g£!,-. sp, 

(Table 8) harbour the largest number of Hydraco.rina. 

6. Crustaceans 

More than 70% of the benthic fauna of Lake Awaso. were crustaceans. 

These organisms were sampled in the lake from the "Teed bed, bottom of 

the lake, mouth of the stream, Tikul' Huha River, back waters, flooded 

area and shallol{ "ater of the lake. 

6.1 Oladocera -----. 

The list of benthic Cladocera of Lake A,rasa is given in (Table 15). 

More than four genera of cladocerans are reported from the lake. These 

benthic organisms constitute about 5% of the benthos. They were found 

mainly in the weed bed. 

The cladocerans piaphn,osoma excisum, !IJ.~ sp cf. quadrangularis, 

the grass faspalidiw~ gemiEatunl using a hand net at different stations 

IV-XI from the lake (Appendices E,F,I,K,N). piaphnosoma excisnm, 

Macrothrix s]' and A!.on8:. davidi "ere also collected from Nymphea sp at 

stations I and X (Appendices K,F I ) • Moina mi"-!YIa and !\lons, davidi 

were also collected from Cyperus at station IX using a hand net (Appendix JI). 



~·1acroth~i~. spp were collected from the bottom of the lake using an 

Ekman grab 8,t station VIn ('fable 5). 

collected from seasonally flooded grass in front of hotel at station XIV 

collected from temporary '<ater near flelief and Hehabilitetion Commission 

Office at station XIII (Appendix S'). 

6.2 ~~epoda (cyclopoid2 ) 

Copepods are a substantial component of the benthos of Lake Awtsa. 

In addition to the limnetic forms, many are benthic forms e,nd constitute 

about 22% of the benthic fauna of Lake A'18.sa. Most of the benthic 

cyclopoids "ere found in the "eed bed (Table 6). They vere also found 

1n small nwnbers at the bottom of the littoral and a mean of 2,941 per 

2 
m were found; they were third in density behind the ostracod and the 

chironomid larvae. Nevertheless, cyclopoids were the dominant benthic 

organisms in the weed bed and constitute 50% of the benthic organisms 

in this pe,rt of the lake. More than five genera of cyclopoids (Table 16) 

.,ere reported from different stations in the lake. The sites of collection 

were from the "eed bed, bottom of the lake, shallow water of the lake, 

in mouth of Tikur Hulla, back waters and seasonally flooded grass. 

Accordingly cyclopoid co})epod.8 were the cominant group. These ;;ere 

collected from the grass J'-"ll,P~idi1J!Q $lJlirllitlWL in different parts of the 

lake including stations I and V (Appendices D,E), One cyclopoid species, 

(Nympha" sp) from station I in the. nest ern side of the Inke (Appendix D). 



Cyclopoid Copepocls, some of which ;lith 811",\S, 1,er" collected from 

stations VIr and VIII using an EkmaD grab 1'1'0))1 the botto,," of the littoral 

(Table 3,5). 

.E_CO!2.<Elclops spp \fere sampled from shallow water at station III 

(Appendix Q') and Mes~s{El~~ ~~uatorial.is. s5ll!.gis were also collected 

from station XIII in tempc,raty water collections (Appendix S'). 

Cyclopoid copepods including ,Afrocyclops spp vel'8 collected from the 

mouth of Tikur Hulla (Appendix V'). 

6.3 Branchiura: Argulus. spp 

These parasitic copepods (Pennack, 1953) were found in the lake 

but with less frequency. They ar" usually attached to their hosts 

which may include fishes and amphibians Prasad (1980). The branchiuran 

copepods "ere collected from the bottom of the lake at littoral region 

and the mo.crophyte zone by using an Ekman grab and 0. hand net respectively 

(Table 2,6). 

Argulus SP1' "ere accordingly collected from Southern tip of the 

lake, station V [l.t the edge of the grass_ Po.spalidiulU ~mino.ttun by using 

an Ekman grab (Appendix il). Argulu~_ spp were also collected from the 

bottolll of the lake 100 meters from r>rass 'under the mud of open water 

at station IX, ('fable !,). ~'hese parasitic Copepods were also collected 

from stations I and V around the grass Paspalidium geminatum (Appendices 

E.G), in !lymphae, from flooded arc'l in front of hotel at station XIV 

(Appendices R /1"), from sto.tion XI in the grass Paspalidium (Appendix 

I) and in the mouth of Tikur vTuha (Appendix Y') by using a hand net. 

6.4 Ostracoda - -

These groups of organisms were the most numerious of all benthic 

forms. They constitute about 87% of the benthic community at the bottom 
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('ruble 2). It. \~'as notecl that these forms ~"ere mainly bottom d'fellers, 

Ostrl1cods "ere found I1t the bottom of the littoral re60n under vegetation 

covel' extending u:pto 1000 meters into deep "atel' (Table 5), The ostracods 

had their highest densit;l' about 50 meters distance from the outer margin 

of the gro.ss !,aspalisillll.'c ~,-ninatum unO.el' o:pen "ater, 

The ostracods collected at the bottom \.'ere mo.inly Linmocytherinae 

(rough surface 95,82%) and in addition smooth surface forms 4.18%, 

Do.rwinulidae, were also collected. 

Ostl'acods 'Iere also found in the macro:phy-te zone find the mouth of 

'l'ikur Huho. but relatively in less numbers (Table 6,12) than the bottom 

populo.tion. In addition ostracods "ere also :present in back 'Taters and 

seasonally flooded aree. of the lo.ke ('rable 11). 

7. Ephemer..smtem 

'1'110 fo.milies of mayflies "ere cOlmnonly found in the lake. These 

were Caenidae and Baetirlae, represented by Ca8nis S7)P and Cloeon spp. _ .. -. "- ----
The Ephemeroptera constituted about 2;1, of the I<hole benthic community. 

These mo.yfly nymphs wel'e collect.3d from the bottom of the lake, 'Ieed 

bed, shallow water of the lake, mouth of 'fikur Huha, back waters and 

seasonally flooded areo.. 

Qaenis sp:p were :predoroinantly found at the bottom 'Ihere they were 

fifteen times denser than 910eo.!l. spI' ('l'able 2). Ce.eniO'. and Cloeon spp 

were collected from the bottom of the lake from stations VI, VII, VIII 

and IX at different times of samplings (To.ble 3,4,5) and (Appendix C). 

The Ephemeropterans were ~.lso collected from the 'Ieed bed; here the 

.Cloe,<2.n spp "ere o.bout ten times more llUlnerous those of .caenis, spp. In 

the weed bed the mo.yflies were collected from stations I,IV,V,VI,VII, 
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IX and X in the grass Paspa..1-idiur~. (Appendice:s D.,E,G,H,K,L,N,Q). Mayfly 

nymphs vere also collected from stations IV,VII,VIII,Xand XI in ~Jlha8 

(App8ndices H.Y,B' ,C' ,To;') and h8re too the .Qlo"S'E. spp were more dominant 

than the Caenis spp (Table 8). Swnples collected from Tikur \oIuho. 

(Table 12), shallow vater of the lake and flooded area (Table 11) showed 

mayflies and there too the Cl_~".on spp vere more dominent than !Caenis spp. 

Adults of Clo!,.<!!1. collected at lights at night indicated that there 

vas one common species of Cloe~ nnd tvo rarc species. Flying adults 

of 9"enis caught at the lake shore o.ppeo,reu to belong to only one species. 

8. Heteroptera 

During the year 1944·-46 wbile travelling videly in Ethiopia, Kenya 

and Somalia Hynes (1955) had collected aquatic heteropterans. One of 

the collections made vas in Lake A',TIlsa on open sandy beach and in the 

same Lake A'TIlsa at inflol<. !-licronecta scute11aris ste.l, /,Iesovelia 

:;c~ttigera were collected in the mo.in l'llce 11here leaves of ,;ater lilies 

broke the surface or where there are emergent vegetation. Gerris 

severinin Kirkaldy, Mic,~~liia gracillim~ Reuteur, !-licrovelia awasai 

Poison, Hydrometra 2.~.liensi_s Poison, Mesov,,~ia ",-ittigera Horvath, 

Mi.£fQ!.lecta scuttellqris stal, Hi~"ta Jsi~, §.illara sexilineata Reuter, 

Laccocoris limiJIenus _stal, Sphaerodema ~~i Poison were collected from 

the inflow. Nevertheless, the family Nepidae, Notonectidae, Pleidae, 

Herbidae and Rn.ntaridae were not collected from the stream. 

The fruaily corixidae Micronecta dcm"t ic~ato.. Hutchinson, Gerridae, 

Naucoridae Laccocoris spp, Notonoctidae !!Q~sops spp, Hesoveliidae, Plea, 

Veliidae and Homoptera Here collected from lake A1-lIlsa (Table 6) mainly 
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from the "eed bed. Corixidl1e t.1ieronecta clenticulata Hutchinson nncl 

notonectidae Al:isops spp ;:ere the dominant hEtel·opterans. 

The heteropteruns collected at the mouth of 'rikur \'luha (Table 12 ) 

,lere similar to those found in the main lake around the macrophyte zone. 

In addition, Nepidae RD.~atra cf. parvi.E.~~' Belostomat idae Sp~aerodema cf 

grassie 1{ere collected from seD.sonally flooded grass (Appendix U'). 

Many larva and adult coleopterans were collected from Lake Awasu 

from the Heed bed through-out tlw study period (~'able 6). Dytiscidae 

;:ere the dominant coleoptera.ns. In this /lroup are included llydroPEOl:ium 

and Notorini spp. Hydrophilidae were also another important frunily 

collected. Other coleopterans such as Gyrinidae, Curculionidae, Scarbidae 

and many other aquatic and some terreoterial colleopterans were found in 

the lake. 

Coleopterans collected from Tikul' Huha (Table 12), seasonally 

flooded grass, shallow 1?ater of the lake and back ;:aters (Table 11) were 

similar to those found in the main lake and most of the beetles collected 

;:ere predators. 

10. ,l)} pt era, 

10.1 Chironomidae 

A total of t;:enty seven genera of chironomid larvae were reported 

from the lake (Tuble 17). These midges const i tut e about 10% of the benthic 

community of the lake. Most of these dipterans were littoral and very fe;: 

;:ere profundal forms. The majority of the chironomids were found at all 

times of samplings and few Sh01{ed seasonality (Table 13-14). Apart from 
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the main lake, chironomids I{ere also collected fro,,! the mouth of Tikur 

Huha (Table 12) back Imters of the lake and see-sonally flooded areas 

(Table 11) and all of them 'Jere found to be similar to those found in 

the main lake. 

Most of the chironomid larvae in the littoral 7.onC bore into the 

stems of such mp.crophytes as f~.sl?alidi~ K~inatum and ~~ spp and 

pupate there. Some of the chironomids (eg. Nilodortun. And Cricotopus 

spp) can also construct their tubes from detritus Dnd dead algae specially 

of Botriococcus spp. 

Nilodorum spp seem to be the dominant littoral midges (Table 6). 

spp were also found in large numbers in littor.'ll region. 

Cladotan~ta~, .!;D'ptochironom",,-, l'.!?}ypedilum, Procladius and !an;y:l;arsus 

species were mainly bottom dwellers. Species diversity and faunal 

number of chironomi.d larvae collected from the bottom of the open water 

decreased ,·,ith the progress of the depth of the lake. The habitats of 

the bottom dwellers,extend from the macl'ophyte zone deep into the bottom 

of the open 

water to the margin of the flocculant mUd. Sucll bottom dwelling midges 

as the ftblabesmyi_,!-, £rn:>tochironomus, Polypedil um T~arsll.~ and 

Xenochironomus were mainly fotmd in .the littoral regions under the 

vegetation cover . Neverthccless, Cladotanytarsus and Procladius were 

the only midges vhich extended onto the bottom of the deep ,mter (Table 

4-5) . According to Thut (1969) Proc1adius spp do not build 01' construct 

mud tubes but actively move about the substrates searching for food. 

are also one of the chil'onomids whose larvae are found in open water. 

They j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

I 
j 



Unlike Lake Ki'.lllert't, Kugler (1978) from ldJic h chiL'ollomid larvae 

"Tere reported from the depth of !12. 5 meters of the profundals, the 

chironomids from Lake A"asa reach only maximum depth of 13 meters. Here, 

the benthic organisms are restricted to the J.ittorRl regions. Similarly 

Lake Chilua McLachlan (1979) harbours most of its chironomids in the 

macrophyte regions. 

SOlUe of the midges 1,ere not strict littoral or !)lud d"e11ers. There 

were chironomid larvae "hich \<ere comlllon to both habitats. These types 

of larvae include the Ablabesrrtyi~, Cladotanytarsu~, Procladi~~, Cricotop~ 

scottae, DicIotendipes., ParachironollluG, PolypedilUJll, Ql ad ot any tarsus and 

Tanytarsus species (Table 4-5). 

Orthocladini, Corvnoneura and IIRnocla.diu8 were found only in the 
~. ._-------

weed bed (Table 6). On the other hand ClinotanY],lus and Xenochironomus 

were strict bottom d.wellers (Table 2). 

The chironomid larvae which were found at the mouth of Tikur Huha 

('rable 12) "ere similar to those living in the main lake. But the 

Chironomus spp were mainly found at the mouth of Tikur \Yuha. They were 

very raFe in the main lake. In addition, .9ricotop~ albitibia, lIilodorUll!. 

were collected at the mouth of Tikur Nuha near vegetation 'papyrus. The 

bottom of the river had relatively fewer chironomids. Procladius, 

Dicrotendipes, Ni:!-.2dorum and Parachironomus spp 1<ere collected five 

meters from the mouth of Tikur \'Iuha. 

Chironomids collected from 25.4.83-12.2.134 (Table 7) in the grass 

in large numbers. These midges constituted more than half (o.n) of the 
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"hole chi.ronomid conununity collectGd. ':l'<:>ll;y20.~,rsus. spp, Po-,l;y.R,,,lilUJ'~, 

farac.hiro.!'.()]l!!ls, CrtS'ot91'.'olS. allJj..~ib.~ and B.n:'.'.()S},":.<!.ius "er8 found in small 

numbers. The chironoDlid Im'vae were l!~% of the "hole benthic community 

found in the grass. 

Chironomids collected in the l"kc around .r!;)'!!ll)J:!ea_"ere fairly 

abundant and constituted 25.5% of the benthic conununity in this region 

(Table 8). Nilodorum spp 1-I8re the dominant midges. They constituted 

half the population of chironomids. f!:ocladius species "ere the second 

dominant group foUo1-led by S:.!ic..2to.E~ spp. 

In .Qlpe:t:~s., unlike the grass and "ater lilies (Nymphea spr), 

only a fel< kinds of chironomid larvae "ere collected. .Crico.topus scottae, 

Nanocladius and Bilodorum species Here the dominant group (Table 9). 

The bottom samples collected from the lake using the Ekman grab 

consisted mainly of the Chironmids Cla.clotanyta.!'sn..s. and !,rocladil!.".' 

.other chironomids such as .I:!ilo.dorum, I'0l<'1'.ed~;!.ym, Xenochirongmu9 and 

Cryptochironomus "ere also found (Table 2), These midges "ere mainly 

present at the bottom of the littoral region. Nevertheless the 

.Q;tadotanytarsu~. and 1.'roc1adius spp "ere not restricted to the li ttor8.1 

region; they "ere found deep under the open "ater mud. Larval abundance 

"as, ho"ever, greater up to the distance of 5.0 meters froll! the grass 

Paspa1iciium ~inatum zone (Table 3,4,5). 

10.2 .other dipterans 

Such dipterans larvae as Ceratopogonidae .Bezz.:L.!O spp, culicidae and 

stratiomyiidae were also collected in the lake ('ra.ble 6). Some 

other dipterans adults "ere also found. These ',lere mainly collected 

from the "eed bed using a hand net. All the dipterans collected from 
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the bottom of the lay;e belong to the famil.y chironomidB.e ('fable 2). Most 

of the Stratiotnyiidae \·rere collected in the weed bed and some Here found 

in the mouth of ~'ikur Huha. Most of the biting midges, Caratopogonidae 

Bezzia spp and Culex spp \,ere collected from the mouth of Tikur Huha 

11. Mollusca -----

1·:011usca (gastropos snails) were collected from different stations 

in the lake. The molluscs "ere found in the macrophyte zone, bottom o.f 

the lake, back "aters and seasonally flooded areas. No snails were 

collected in the mouth of Tikur Huha rlvel'. 

costulatus "ere collected from the grass Paspalidium geminatum at different 

times and different stations - I, III, IV and XI (Appendices D.G.O,P,Q). 

collected in BY.!!l1'-hee. at stations I, IV, Vln, X and XI (Appendices R ,8, 

v, C', D', F', G' ), 

Few )?ulinus ~:unc~!.I!-'!. were also collected us ing 8. hand net at stat ion 

IX (Appendix J I ). 'l'hey were also collected from !,otamoget~~ at station 

XI (Appendix 0 1 ). 

Bulinus truncatus and GyralLlus costulatu..s_ '.ere collected from the 

bottom of the lake at littoral from stations VII, VIII, XI .using Elullan 

grab (Table 3,4,) (Appendices B.C.). The snail.s .9oY~'l}.ulu8 ."..ost.ulatu~ 

were sampled at site VIn between _Cyper'}!!. and the grass Pasps.lidium from 

hard bottom where the vegetation Chare. Has dominant. 

Bulinuf? ~r~c8.t~..?_, .~y'l'm.lluf; ~9~t~.§.~_~~ nnd Lynmea na~~1-.f!!.?i.~_weTe' 

collected in shallow water at station III (Appendix QI) and the snails 

Biomphalaria sudanica, Bulinus fors_kali and Jl.!lli.nllS spp. \fere collected 

from station XIV (Appendix U'). 



fl1hene 'Here Oreochromis -----------------

Ol'eoc hromis -----------

and economic uses. 

The presence of the benthos of Lake A"nsa "D,S not much governed by 

seasonal vtLl'iations. Both the "eed bed and bottom samples had to a 

lesser extent differences in their faunal composition at different 

seasons. 

According to Daniel Gemechu (1977) the type of rainfall regunes of 

the lake region in the southern Rift Valley D.re characterized by one 

rainy season, that 18, the rainy months are contiguosly distributed. 

This also meD,ns that there is only one dry season. There are eight 

rainy months from M,,'l.:cch to October and there are no "small rains ". 

The seasonal distribution oT the llenthos of Lake A"asa is given 

on table 13,.111. Compared ~o "",t season, the benthis orr,anisms vere 

fOtmd relatively in li1.rger munbers in dry season. For instance the 

oligochaetae ,L5.lllllOd.':ilus, spp vere collected in the veed bed in dry season. 

only. On the otherhand naidid~,e (Nais spp) vere dominant in the veed 

bed duringllet season. Copepods constituted 119.75% of the number of 

the benthos community in the dry ses,son and their number "as reduced to 

13.43% in the \'let season. Het..,opterans on the other hand had their 

largestnumbers during vet season. Trichopterans and molluscs had their 

highest nlMbers during the dry season. 
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TABLE 2 (Cont'd.) 

I Date 
I 

, 25.5.83- Benthic OrganismS No. Hean No. 2 
10.2.84 n = 30 S.D. No. /m % 

.9ricotopus Scottae 3 * 0.004 

ParacLironom~ SP2 
1 * 0.0014 

Chiron. JlUS sp 1 " 0.0014 

Criptochironomus 17 * 0.023 

Dicroten'li ues 1 .' 0.0014 

I Nilodox'u1 74 * 0.1 I 

Parac4ir'.JnoI!lus 1 * 0.0014 

PolnedJ.lum 32 " 0.044 

Xenocb:i ~onorrus 27 " 0.037 

Cle.do"tb.!J.Ytarsus -pseUQomancus 366 * 0.492 

--

" Propol''Giors of Chirc.nomidae 



Date 
25.5.83-
10.2.84 

TABLE 2 (Cont'd.) 

Benthic Organisms 

TanytarsU5 

Chironomid pupa 

Clinotanypus 

Clinotar~ypus brevitarsis 

~{iloa.orurn bre·v:i.pal-ois 

Parachironowus sp 

Cladot an.yt ars us 

Mollusca Gastropod snails 

Bulinus sp 

Bulinus tr~catus 

Gyraulus costulatus 

TOTAL 

* Proportions of Chironomidae 

No. 

2 

11 

1 

2 

5 

1 

2 

22 

1 

7 

14 

37961 

Mean No. 
n = 30 IS.D. 

·"Q.003 

0.37 

0.033 

0.067 

0.17 

0.033 

0.067 

0.73 

0.033 

0.23 

0.47 

1265.37 

I 0.85 

26 

I 

2 
No. 1m 

486 

2 

3 

7 

2 

3 

32 

2 

10 

21 

I 56,182 
I 

- 62 -

% 

0 .. 03 

0.058 

100.00 



I i I Date I 10.9.83 

i i 
I 

, 
i 
I 
I 
i , 
I 
I 
i 
J 

TABLB 3 

Bentp~c Organisms of L~~e Awasa Collected 

from Shalfo using an Ekman grab 

I Water-
Benthic Org~~is~ lilies Cyperus In grass edge of 

Nymphea 
, 

grass 

Oligo chaeta 

Naididae 14 

Lmno dril us 154 

Ostracoda 26 321 5186 

Dc.rwinulidae 72 113 

Limnocytherinae 249 5013 

Copedoda 14 67 

Cladocera 1 1 

'1'0". 
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I 
, 

50m 2 
from Mean I~o. No. 1m % 
grass n = 5 

I 

I i 

2.8 124 0.14 

51 '41.0 1820 2.09 

3026 1711.8 76004 

112 71.4 3110 3.63 

2914 1635.2 '(2603 83.47 

281 72.4 3215 3.68 

14 3.2 142 0.16 

! 



i 
I "o~ e I V_O 

110.9.83 , 

I 

~~nthic Organisms 

:-a::phem.er0pter.9, 

Clo~ spp 

Gaenis spp 

Odonata 

Aniso} tera 

Tri chopt era 

Chironolid larvae 

Ablabesgria 

Procladius 

_Cry-..:tochironomus 

Dicrotendipes 

r~ilodorum 

yolypedil= 

TpBLE 3 (Cont'd.) 

,-
, Water­

lilies 
Nymphae 

46 

3 

43 

38 

*0.46 

"0. 54 

CJn;lerus 

6 

1 

5 

2 

37 

*0.02 

*0.03 

*0.02 

*0.93 

1 
in 

grass 

6 

6 

1 

81 

0.33 

¥"Proportions of Chironomdae 

edge 
of 
grass 

3 

1 

2 

4 

276 

50m 
from 
grass 

4 

4 

Nean No. 
n " 5 

13 

0.4 

1 

156 I 117.6 

*0.02 I ··O.oS 

*0.32 *0.38 

"0.01, 

*0.02 *0.05 

~ 64 -

No.!m
2 

571 

18 

44 

5221 

% 

0.66 

0.02 

0.05 

5.98 
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TABLE 3 (Cont'd.) 

I I I I Water-- 50m , I Jate I Benthic Organisms lilies Cyperus in grass edge of from Hean No. 
No./:;,2 10.9.83 Nymph2f1. grass grass n = 5 % , 

I 
*0.6 I ClaJO"L2.nytarsus *0.33 *0.5 

Tanyt. ars us 
-~ 

'·0.33 
I 

I Chironomid pupa 2 1 
, 1.4 62 0.07 4-, 

I , 
Nilo(1orum brevi:Jal "pis 2 1 4 

11011usca 

Bulin~~ truncatus 5 I l 44 0.05 
I 

I I I 
TOTAL l24 52 425 5696 I 3532 1965.8 87282 lOO.OO 

1 

i 

I I I , ! L_. ___ _ _ L -

*Proportions of Chironornidae 



, 
I I Date Benthic Organisms 

9.2.84 

l'i emat ada , 
I 

I 01igo~haeta 

I I Na:i didae I I 
I i Li:rn.."rJ.o dTil us 

I 

I Cope;::oda I I I Ar@lus , 
J 
lost rac,Jda 

Hydracarina 

TABLE 4 

Benthic Organisms collected from South of 

Rima using Ekman grab 

Betveen ' Inner I Outer Jistance from 
grass & Hithin edge of edf.te of ',rass in meter 
Cyperus ~ass .?,Tas s pc"ass 50 100 200 

128 52 4 

I 
/' 122 0 

66 l~2 6 21 9 42 

24 20 9 35 16 130 42 

1 

2779 1054 659 . ~e59 3113 967 4670 

1 2 I 
Eph~eroptera Caenis 14 33 10 3 

I I 1 ~-.-- - - I 

·• 66 -. 

He an I 2 No. No./TIl 
500 n",8 % 

23 10212 0.95 

16 710 0.66 

23.8B 1060 0.98 co 
/' 

5 35.13 ,.560 1.45 
, 

0.1251 6 0.006 

16 2165 '96109 89.23 

0.375 17 0.02 

7.5 333 0.31 

I I , 



, 

I 
I 

I ' 
!Dat= I Benthic Org&~isns 
, 9. 2. 3(;.1 

Trichopt~ra 

crJ.ironomid :tl:;:.rvae 

Ab1abes,],ia 

Clinota...~~ 

Procladiu3 

Parachironom1.:S sp. 
,9T'YEtoc;.hi~~n'?~us 
.Polyp~di1Ull1 

Xenoc£1ironomus 

Cladots...,wtars us 

TABLE 4 (Cont'd.) 

Inner I Outer Distance from Mean 
edge edge ass in meter No. 

Between 
grass & 
Cyperus 

With­
In 
grass of of 

grass grass 
I 50 100 I 200 500 n=8 

18 

338 

I "'0.03 

*0.03 

·'0.05 
"0.09 

"0.09 

'eo. 71 

1 

132 

*0.07 I 
I 

*0.07 I 
,,~o. 03 
*0.07 

*0.37 

*0.40 

10 1 

252 I 154 1 137 
I 
1'"0.03 1*0.06 

~·0.06 1~·0.1l 

~o.06 1*0.01 
0.29 1"0.16 

0.06 I 1"0.23 

0.65 I *0.69 1*0.63 

*Proportions of Chironomidae 

3.75 

*0.67 123 70 151 

~0.03 

*0.03 

"0.33 *0.48 *0.94 

0.06 
·:!·o~14 

*0.32 

- 67 -

No. 1m2 

167 

6704 

I 

% 

0.16 

6.22 



,---_.--. 

Ii h· . Date Bent l(! Or3~I"...lSmS . , 
9.2.8:'; I 

I - -- --- -
I. Chironomidpupa , 
I 
I Cli!1ctan;a us 
I , 
I Par2chiroromus 
! 
i !'io11usce-Bulinus sp ---

TOTAL 

Between 
g::.-ass& 
Cyperus 

3381 

- S8 -

TABLE 4 (Cont' d.) 

nner Outer Distance fro~ ~ I ' 
Mean 
No 
n=B 

i . 2 
Within edge Ofjedge of f,rass in meter 
grass· ~rass ,grass 50 11001200 pOO 

No. Ill! 

I - T r--r--r-I 0.25 I 1 11 

1 I 

J I 1 
I 

1 I 0.1251 5 

1259 1010 4318 3289 1109 'fB18 91 12426 101109 
I , 

1. __ - ___ I _ I I _I __ _ 

% 

--- -- --

0.01 

0.004 

1100 



I , 
! D2..te Benthic Or§a.'lisns 
19.2.84 
I 

I 
OligochaetE 

I LiIIL"rlcdrilu::: spp 

I Ostracoda 
I 

I COPec'oda 

Cladocera 

RydracdrinE 

I 
EpheI!l.p.ropte;re.-
Caenis spp. I 

I 
',i,'op""' _ I_ I 

I 

I 

TABLE 5 

Benthic Organisms collected from 

Dare using Ekman grab 

I 
D' • I . Between l.stance from . TasS l.n mete!'"s 

grass & Within Edge of ! Mean 1):Oa 

Cyperus srass grass 50 100 200 500 11000 . n=8 . 

13 31 17 7 B.5 

857 420 409 969 305 222 32 160 1121. 75 

199 100 3 131 43 60 91 78.38 

15 I 7 2 5 I 12 5.13 

I 1 20 
I 

2.63 

55 6.68 

I 
4 l 1 I 

I 
1 0.75 

I I 

- 69 -

No./m 2 % 

I 

! 
11.53 377 

1.8726 I 75.77 

3480 14.oB 

228 0.92 I 

I i 
, 

117 I 
0.47 

, 

I 305 1.23 

. 33J:'~ 



70 -

TABLE 5 (Cont'dJ 

i i I i I I I I I 

I Betloieen & • I Edge Distance from grass Mean No.1 
I 

i Date 1 Benthic Organisms grass & ~Vl thln of No.e 2 % 
: ,', 2 81, I Cyperus 

~ 
. 

i ". . . I grass, grass 
50 100 200 500 1000 , 

I i I ' Chironomi d lIL"Vae 46 30 59 6q 10 9 3 30 32 1421 5.75 

I I Ablabes:pyi a *0.03 I I I 

I 

I 
Procl.'a,di U! '''0.31 "'0.67 *0.32 "0.21 '*0.86 "0.14 *0.5 

I . I Cncoto-p~ -
I scottae "0.06 

I 

I CT\",,7:.ochironoI:lus 
I 
I *0.05 

I 
I ~-.---. 
I: ~;;U'" *0.13 

I ... ... ;', , 

I Parachironomus 51)2 *0.03 I 

I , I ?61y-ped:i:l= 
I *0.05 I 

I I ! CladctB.....1"J.ytsrsus ·~o. 56 "0.581 "'0.79 *0.14 *0.86 "0.67, *0.5 
I 

I I I . I I I , 
I , 

,x'Proportions of Chironomidae 



Date I 
9.2.84 i 

! 

Ben chic Organis!llS 

Chi 

Cl 
~ 

Mol 

Qy 
'co 

:onomr' pupa. 

a~.,tand tarsus 
eUc.omaI1.CUS 

lusca 

raulus -
stu.latus 

TO~AL 

-

TABLE 5 (Cont' d.) 

I Between I I 
grass 8< I \.Ji thin Edge of 

Distance from grass in ~eters 

I Cyperus grass gr-ass 50 100 200 500 1000 , I , 

1,3 1 

I 
I 
J 

4 I 
I I 

1191 570 
5O

J

+1
1l97r 296 1381190 

I I 

- 71 -

2 
'" 

I 
Hea.'1 No. llo./m " n=8 

0.125 6 0.024 i 
, 

, 

i 

I 

0.5 22 0.09 

556.63 24714 100.00 



Date 
25.5.83--
10.2.84 

'" "12 • 

TAB! E " 

Benthic Organisms of La]::G: Avlasa 

collected from weed bed using a hand 11e"t 

--------------

Benthic Organisms Range Nenn No. 
n~114 

'" Nematoda 0-·6 0.16 

I- 01igochaet8. 

. Naididae 0-20)1 25.11 

. Limnodrihm 0-65 1.5 -------
Hirudinea 0-1 0.068 

Orbatid mite 0-2371 

Hydracarina. 0-2111 11.96 

\ Ostracoda 0-'T30 44.'T3 

'Cladocera 0-808 59.39 

., Copepoda 0·-2208 293.82 

BrenchiurR ~"-&,,~ sp 0-2 0.205 

i Odonata nymphs 0-10 3.96 

, Anisoptera 0·-4 

Zygoptera 0-·6 

./ Ephemeroptera 0--91\ 39.98 

C1_oeo!! spp 0-75 

gaenis spp 0-19 

Orthoptera 0-5 0.205 

% 

0.019 

3.01 

0.18 

0.008 

1.43 

5.36 

7.12 

35.24 

0.025 

0.47 

)j.79 

0.025 



Date 
25.5.83-
10-2-84 

.. "/3 -

TABLE: 6 (cont I d .• ) 

Benthic Organisn:s 

I!eteroptera 

gic)Conecta denticulate . .. ---~-... --- -_ . .. -_._---
Gerridae 

tTepidae 

Naucoridae Laccocoris 

Mesoveliide_e 

Plea 

Veliidne 

Homoptera (terresterial) 

Coleoptera 

Range 

0-776 

0--39 

\ 0-2 

0-75 

0-77 

0-5 

0-6 

0-772 

0-·28 

0·-60 

Curcudionido_e 0-1 

Dytiscid'le larvae 0-)f5 

Dytiscidae adult 0-8 

Gyrinidae 0··3 

Hydrophylidae larvae 0-3 

Hydrophylid.ae adult 0--3 

SCD.rabide.e (te)Cresterial) 0-7 

Hean No. 
n = 4h 

98.84 

7.18 

13.61 

% , 

11.85 

0.86 

1.63 



TABLE 6 (cont'd) 

--------
Dat e 
25.5.83-
10.2.84 

Benthic Organisms 

Co1e<ytera spp larvae 

Coleoptera spp adult 

'rrichoptera 

l< Chironomid larvae 

Ah1ahesll\Yia 

Procle.dius 

.Corynoneura. 

Cricotopus e.lhitihie. 

Nanocladi us 

N anocladi us o.lhi ti hia_ 

Uilodorum -- -

Nilodorum brevibucca 

PRrnchironomus sPI 

Pe.rachironolllUS sP2 

rlJB,nytarsus nigricornis 

.Qladotanytarsus 

Range Mean No. 
n = 44 

0-6 

0-5 

0-12 1.09 

3-425 88 

0-1 

0-61 

0-2 

0-7 

0--42 

0-6 

0--1 

0-5 

0-212 

0-6 

0-87 

0-1 

0-16 

0-2 

0-50 

0-18 

0-1 

% 

0.13 

:.L.:) , t)5 



Date 
25.5.83-
10.2.84 

1'.ABLE. 6 (cont I d. ) 

Benthic Organisms 

Chironomid pupa 

Range Menn No. 
n~1111 

0-17 2 

Procladius 0-1 

Proclndius brevipetiolatus_ 0-2 

Orthocladini 0-1 

Corynoneura 0,-1 

Cricotopus scottne 0-7 

Nanocladius vittelinus 0-1 

Nilodorum brevipalpis 0-10 

Tanytarsus nigricornis 0-11 

Diptera larvae culicidae 

Diptera larvae 

stratiomyiidae 

Ceratopogonidae Bezzia sp 

Diptera pupa 

Diptera adults 

Hymenoptera 

Lepidoptera caterpillar 

, Mollusca 

Afr?gyrus coretus 
, 

Biomphn;Laria sudanica 

Bulinus sp 

0-1 0.068 

0-160 5.046 

0-37 0.93 

0-2 0.14 

0-10 0.66 

0-12 2.11 

0-10 5.77 

0-7 0.61 

0-36 6.73 

0-2 

0-34 

0-4 

% 

0.24 

0.0081 

0.61 

0.11 

0.016 

0.079 

0.25 



Date 

25.5.83-

10.2.84 

- 76 .. 

TABLE 6 (cont I d. ) 

Benthic Organisms Range 

Bulinus forskali 0-22 

Bulinus trUllcatus 0·-13 

Q,yraulus costulatus 0-34 

Fish fry 0-41 

Tadpole 0-278 

Nean No. 

n = 44 

1.46 

6.06 

% 

0.17 

0.02 
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'rABLE 7 

Benthic Organisms Qf Lake Awasa 

collected from grass Paspalidiwn ,geminatwn 

using a hand net 

Date 
25.4.83- Benthic Organisnm No. Mean No. % 
10.2.84 n = 14 

01igochaeta 

Naididae 443 31.64 3.66 

Limnodrilus 1 0.07 0.0083 

Hirudinea 2 0.14 0.017 

Copepoda 5554 396.71 45.85 

Branchiura Argulus sp 4 0.29 0.033 

Ostracoda 298 21.29 2.46 

Cladocera 1787 127.64 14.75 

Orbatidmite 5 0.36 0.04 

Hydracarina 61 4.36 0.50 

Ephemeroptera 1811 13.4 1. 52 

Cloeon spp 108 7.71 

Caenis spp 61 4.36 

Odonata 23 1. 64 0.19 

Anisoptera 

Zygoptera 11 

lIeteroptera 1707 121.93 14.1 

Corixidae Micronecta - 616 44 

denticulata 

Gerridae 21 1.5 
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TABLE 7 (cont I d.) 

Date 
25.4.83- Benthic Organisms No. Mean No. 
10.2.84 n = 14 % 

Nepido.e 1 0.071 

Mesoveliidae 5 0.36 

Naucoridae Laccocoris 84 6 

Notonectidae Anisops 115 11.07 

Plea 2 0.14 

Veliido.e 808 57.71 

Homoptera 35 2.5 

Coleoptera 36 2.57 0.29 

Dytiscidae larvae 17 1.21 

Dytiscidae adult 6 0.43 

Hydrophilidae adult 4 0.29 

Coleoptera spp larvae 2 0.14 

Coleoptera spp adult 2 0.14 

Scarabidae 7 0.5 

Trichoptera 29 2.07 0.24 

Chironomid larvae 1797 128.36 14.83 

Ablabes!]lYia 2 *0.0027 

Procladius 19 *0.026 

Cricotopus albitibia 16 *0.022 

Cl'icotoEuS scottae 210 *0.29 

Corynoneura 7 *0.0096 

* = Proportions of Chironomidae 
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~I'ABLE '{ (cont'd.) -----

Date 
25.4.83- Benthic Organisms No. 11ean No. 
10.2.84 n = 14 

lIanocladi us 12 ·~0.016 

Di crotendipes 8 *0.01 

lIilodorum brevipalpis 361 *0.495 

Parachironomus sP2 16 *0.022 

Pol;t:Eedilum 15 *0.021 

Einfeldia 1 '*0.0014 

Tanytarsus 42 *0.058 

Tan;t:tarsus nigricornis 18 *0.025 

Chironomid pupa 56 4 0.46 

CoITnoneurD. 1 *0.033 

Orthocladini 1 *0.033 

Cricotopus scottae 12 *0.4 

Nilodorum brevipalpis 12 *0.4 

Tanytarsus nigricornis 4 '*0.13 

Diptera larvae 2 0.14 0.017 

Diptera larvae culex 1 0.071 0.0083 

Ceratopogonidae Bezzia Bp 2 0.14 0.017 

StratioD\Yiidae 1 0.071 0.0083 

Diptera pupa 4 0.29 0.033 

Diptera adult 19 1.36 0.16 

Hymenoptera 13 0.93 o.n 
Lepidoptera larvae 8 0.57 0.066 

Mollusca 28 2 0.23 

Bulinus spp 27 1.93 

Gyraulus costulatus 1 0.071 

Fish fry 13 0.93 o.n 

'TOTAL 12113 865.21 100.00 

"proportions of Chironomidae 
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TABLE 8 ---
Benthic Organisms collected in 

Nymphea caerulea using a hand net 

Date 
25.4.83- Benthic Organisms No. t~ean No. 
J.2.2.84 n = 17 % 

Nematoda 6 0.35 0.092 

Oligochaeta 

Naididae 557 32.76 8.56 

Ostracoda 225 13.24 3.46 

Cladocera 221 J.3 3.39 

Copepoda 1642 96.59 25.23 

Branchiura Argul~ sp 2 0.12 0.03 

Orbatidmi te 8 0.47 0.12 

Hydracarina 357 21 5.49 

Ephemeroptera 231 13.59 3.55 

Cloeon spp 132 7.77 
, 

Caeni~ spp 18 1.06 

Odonata 28 1.65 0.43 

Anisoptera 10 0.59 0.015 

Zygoptera 14 0.82 0.22 

Orthoptera 1 0.059 0.015 

Heteroptera 1439 84.65 22.12 

Corixi dae Mi cronecta-
dentic'ulata 608 35.76 
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JABLE 8 (cont'd.) 

Date 
25.4.83- Benthic Organisms No. 1·lean No. 
12.2.84 n=17 % 

Gerridae 89 5.24 

Nepidae 2 0.12 

Nesovelii dae 1 0.059 

Plea 2 0.12 

Naucoridae Laccocoris 151 8.88 

Notonectidae Aniso12s 153 9.00 

Veliidae 166 9.77 

Homoptera 3 0.18 0.015 

Coleoptera 133 7.82 2.044 

D,ytiscidae larvae 83 !~. 88 

D,ytiscidae adult 4 0.24 

Hydrophylidae larvae 2 0.12 

Hydrophylidae adult 2 0.12 

Scarabidae (terresterial) 17 1 

Coleoptera spp larvae 17 1 

Coleoptera spp adult 10 0.59 

Trichoptera 16 0.94 0.25 

Chironomid larvae 1463 86.06 22.48 

Ablabesmyia 1 *0.0013 

Procladius 117 *0.152 

Procladius brevipetiolatus 2 *0.0026 

* Proportions of Chironomidae 
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l'.@LE 6 (cont 'd.) 

Date 
25.4.83- Benthic Organisms 
l2.2.84 No. 

Cricotopu~ albitibia 5 

.9ricotopus scottae 57 

Nanoc1adius 7 

Dicrotendipes 2 

Nilodo2~ brevibucca 6 

Nilodorum brevipalpis 1177 

Parachironomus sP1 5 

ParachironomuB sP2 17 

TanytarsU8 71 

C1adotanytars~ 2 

Chironomid pupa 16 

Procladius 1 

Procladius brevipetiolatus 2 

Cricotopus scottae 1 

Nanocladius vitellinus 1 

Nilodor~ brevipalpis 8 

Diptera larvae stratiomyiidae 3 

* Proportion of Chironomidae 

----

Hean % 
n = 1'7 

*0.0065 

*0.074 

*0.091 

-'0.0026 

*0.0076 

'-0.62 

*0.0065 

*0.022 

*0.092 

*0.0026 

0.94 0.25 

*0.077 

*0.15 

*0.077 

*0.62 

"0.62 

0.18 0.046 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 



Date 
25.4.83-
12.2.84 

.- 83 -

TABL~ 8 (cont'd.) 

Benthic Organisms No. 

Diptera larvae 2 

Diptera Ceratopogonidae -

Bezzia sp 4 

Diptera adult 19 

Diptera pupa 17 

Hymenoptera 16 

Leipidoptera larvae 16 

Mollusca 67 

Afrogyrus coretus 2 

Biomphilo.ria 3 

Bulinu~ forskali 12 

Bulinus truncatus 47 ._----
Gyraulus .costulatus 2 

Fish fry 7 

Tadpoles 8 

1'OTAL 6507 

Mean No. 
II " 17 

0.12 

0.24 

1.12 

1 

0.94 

0.94 

3.94 

0.12 

0.18 

0.71 

2.76 

0.12 

0.41 

0.47 

382.76 

% 

0.31 

0.062 

0.29 

0.26 

0.25 

0.25 

1.029 

0.11 

0.12 

100.00 
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TABLE 9 
) 

Benthic organisms collected in Cyperus 

of the lake using a hand net 

II 

Date n 

10.9.83- Benthic Organisms No. Mean No. 
10.2.84 n = 6 % 

1 

01igochaeta 
,8 

Naididae 61 10.17 2.33 I 

[3 
2.67 0.61 Orbatid mite 16 

1

3 

Hydracarina 35 5.83 1.311 
2 

Cladocera 74 12.33 2.83 
0 

Copepoda 1904 317.3 72.87 
0 

Ostracoda 24 4 0.92 
P7 

Odonata 7 1.17 0.27 
6 

Zygoptera 5 '2 

Ephemeroptera 32 5.33 1.23 

<:'J;eeon s pp 18 

I 
3 

Caenis spp 11 
1 

Heteroptera 27 4.5 1.03 
113 

Corixidae Micronecta -

I 
denticulata 5 

Gerridae 1 
, 

Naucoride.e Laccocoris sp 1 

Notonectidae Aniso12s spp 15 
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TABLE 10 (cont'd.l 

Benthic Organisms 

Chi ronomid 1 arVD.e 

Nilod~ 

Diptera adult 

Mollusca 

Bulinus truncatus 

Fish fry 

Tadpole 

TOTAL 

No. 

8 

7 

12 

5 

4 

41 

275 

410 

Mean lIo. 
n ~ 2 

4 

3.5 

6 

2.5 

20.5 

137.5 

205 

% 

1.95 

2.93 

1.22 

10.0% 

67.0% 

100.0% 
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TABLE 11 ----

Benthic Organisms collected from Shallow vater of the 

lake, seasonally flooded areas and back waters. 

Date 
27.5.83- Benthic Organisms No. Mean No. % 
22.10.83 n = 5 

Oligochaeta 

Naididae 22 4.4 0.14 

Limnodrilus 65 13 0.1~2 

Hirudinea 1 0.2:- 0.01 

Ostracoda 1446 289.2 9.37 

Cladocera 531 106.2 3.44 

Copepoda lnoo 940 30.46 

Branchiura Argulus sp 3 0.6 0.019 

Orbati dmi te 4883 976.6 31.65 

Hydracarina 82 16.11 0.53 

Ephemeroptera 71n 1118.2 4.8 

Cloeon Bpp 727 145.4 

Caenis spp 14 2.8 

Odonata 118 23.6 0.77 

Anisoptera 3 0.6 

Zygoptera 113 22.6 

Orthoptera 8 1.6 0.05 



... 89 ," 

.TABLE 11 (cont'd.) 

Date 
27.5.83- Benthic Organisms No. Mean No. 
22.10.83 n ,., 5 % 

Hl:t--·.' I ;;cra 1132 227.8 7.38 

Corixidae Mi cronecta-
denticulata 7 1.4 

Gyrinidae 14 2.8 

rr,,_ucoridae Laccocoris 96 20.6 

Nepidae 111 2.8 

Notonectidae Anisops 831 166.2 

Plea 53 10.6 

Veliidae 127 25.4 

Homoptera 227 55.1~ 1.47 

Coleoptera 427 85.4 2.77 

Curculionidae adult 1 0.2 

Ilftiscidae larvae 157 31.4 

Ilftiscidae adult 188 37.6 

Gyrinidae 3 0.6 

Hydrophylidae larvae 1 0.2 

Coleoptera spp? larvae 21 4.2 

Coleoptera spp? adult 56 11.2 

Diptera larvae culex 2 0.4 0.013 

Diptera larvae? 218 50.2 1.41 
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TABL}~ lJ. (cont 1 d. ) 

Date 
27.5.83- Benthic Organisms No. Mean No. % 
22.10-83 n = 5 

Chironomid larvae 225 45 1. 116 

Ablabeswi1.': *0.06 

DicrotendiEes "0.02 

Nilodorum *0.87 

Pol;t'l2edilum *0.04 

Stratiomidae larvae 37 7.4 0.24 

chi l'onomi d pupa 6 1.2 0.04 

Diptera pupa 8 1.6 0.05 

Diptera adult h2 8.4 0.27 

Hymenoptera 225 115.0 1.46 

Lepidoptera larvae 3 0.6 0.02 

Mollusca gastropod snails 200 40.00 1.29 

Biomphilaria sUdanica 67 13.4 

Bulinus sp 4 0.8 ----
Bulinus forskali 1 0.2 ----
Bulinus natalcliBiB 3 0.6 

Gyraulus costulatus 34 6.8 

Fish fry 4 0.8 0.026 

Frog tadpole 16 3.2 0.1 

TO~'AL 151129 3089 100.00 

* Proportions of Chironomidae 



Date 
25.6.83-
10.2.84 
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TABLE 12 

Benthic Organisms collected in the mouth of 

Tikur I{uha, inlet of Lake Awasa 

Benthic Organisms No. Mean No. 
n = 6 

Nematoda 2 0.33 

01igochaeta 

Naididae 221 36.83 

Linmodrilus 13 2.17 

Hirudinea 46 7.67 

Ostracoda 182 30.33 

Cladocera 55 9.17 

Copepoda 1009 168.17 

Branchiura Argulus sp 1 0.17 

Hydracarina 67 11.17 

OrbHtid mite 2 0.33 

Ephemeroptera 201 33.5 

Cloeon spp 180 30 

Caenis sp 2 0.33 ---
Odona,ta 7 1.77 

Anisoptera 2 0.33 

Zygoptera 5 0.83 

% 

0.079 

8.7 

0.51 

1.81 

7.17 

2.17 

39.72 

0.039 

2.611 

0.079 

7.91 

0.28 



TABLE 12 (cont'd.) 

Date 
25.6.83- Benthic Organisms No. Mean No. % 
10.2.84 n ~ 6 

Hoteroptere 200 33.33 7.87 

Corixidae. Mi cronecta·· ------
denticulata 76 12.67 

Gerridae 3 0.5 

Nacuoridae: Loccorcoris spp 2 0.33 

Nepidae 3tf 5.67 

N0t.nnr:> .... +; rlp~ Anisons RI'P 36 6.00 

Plea 47 7.83 

Veliidae 2 0.33 

Homoptera 2 0.33 0.079 

Coleoptera 71 11.83 

Dytiscidae larvae 4lJ, 7.33 

Dytiscidae adult 21 3.5 

Hydrophilidae Berosus adult 1 0.17 

Coleoptera spp? larvae 1 0.17 

Coleoptera spp? adult 4 0.66 

Trichoptera 83 13.83 
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TMlLE 12 (cont'd.) _.-.-

Date 
25.6.83- Ilenthic Organ'isms No. Mean No. 
10.2.84 n ~ 6 % 

Chironomid larvae 177 29.5 6.97 

Ab l.)bes~\yi 1.1 'kO.02 

Procladius "0.03 -----_ .. 
CricotoJl..ll.'? albitiuia. *0.31 

Cri cotoeus scottae *0.03 

Parametriocnemus *0.02 --_. 
Chi ronomus sp *0.14 

..oicrotendipes sPl *0.02 

Di crotendi pes sP2 *0.09 

_Nil odorum s pp *0.14 

Parachironomus. sPl *0.03 

Parllchi ronomus. sP2 "0.08 

Po 1 yped il um *0.09 

Chi ronomi d pupa 12 2 0.47 

Di ptera 1 arvae 

Culicidae larvae '19 3.17 0.75 

Ceratopogonidae Bezzia sp '163 27.17 6.42 

S tril ti omyi i dae 5 0.83 0.19 

Di ptera adul t 1 0.17 0.039 

Hymenoptera 1- 0.17 0:039 

TOTAL 2540 423.33 100.00 

*Proporti ons of Chi ronomi dile 
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TABLE 13 

Benthic Organisms collected from the bottom at differnet seasons 

g'2nthi c Orgf.lni sms 

1\!2r.1etoda 

~ 01 i gochaeta 
;.jt; i Iii daB 

L ~ ffiiiodri 1 us 

Hi rudi nea 

\ Hydraca ri r,0-

f Os tY'ocod2. 

! CI adocera 
I ~ , 

spp 

r .... o~epOCiC.1 

!3Y'QnChiUre P,-rgu1us sp 

OdonGta Zygo\-- tera 

No. 

186 

133 . 

I 294 

27 

24977 

42 

955 
, 
I 

2 

Dry Season 
November - Februc:.ry 

Nean No 
n~26 

7.15 

5.12 

i 1 .31 

S.D 

23.9 

16.3 

1.04 

960.65!1i82.2 

1.62 

36.73 

0.039 

0.0771 

2 No./m 

318 

227 

502 

46 

42653 

72 

1631 

2 

4 

% 

0.65 

0.47 

1.03 

0.094 

87.46 

Q.15 

3.34 

0.00!; 

0.008 

Nc _ 

15 

205 

2 

8732 

30 

51 G 

2 
~ c. 

Wet Season 
:~arch - Octcber 

Nea!l tio 
r.~12 

1.33 

17 .08 

0.17 

728 

2~5 

(1 '/ ~ T_ • .., 

C .17 

0.17 

T 

,,- I 2 • 
,~V. iTI S.D. % 

'-0 ::l_ 

759 
.., , 

32308 

111 

1887 

7 

7 

o r. J.e. 

30.~ 

0.16 

2.0i 

o .Di9 

1-' -

)1023.7/85.36 

I 0.29 
I ., oq ! ~'--

0.019 
0.019 



Be~thic OrganismB 

I Ephemeroptera 

I Cloeon sIJJ" 
, . 

Caen, s spp 

Trichoptera 

Chirono!rid. lw:-va2 

Atlabesmyi9 

Clinotav . ..ypu~ 

P::-o cl adi. us 

Cricoto'Ou..r-: scottr.e .. _---
Cbironom.us s:?p 

c::;;rD-Gochirononrus 

D; cropt endi pes SPl 

Nilodo:rum 

Parachironomus sP2 

PolYDedilum 

TABLE 13 (cont'd.) 

Dry·Season 
November-Febru~ 

No. ')-1ean NO'1 S.D. L, / 2 I % INo. 
n=26 . i!~o. m 

129 I 4.96 

129 1+.96 

36 1. 39 

1753 67.42 
,xo.04 I 

I 
"0.002 

*0.23 

"0.007 

"0.002 

*0.03 

*0.005 

·~o. 005 

*0.06 

10.9 I 220 

o 1-
10.9 220 

62 

89.3 b94 

3.71 

*Proportions of Chironomidae 

0.45 I 81 
- 10 

I 45 

0.13 1 6 

6.14 1625 

·~o. 03 

"0.28 

1*0.02 

1*0.003 

"0.24 

"0.02 

Wet Season 
March - October 

Mean No. I N / 2 1 S.D. 
n=12 _.0. ill 

6.78 300 I 8.9 

0.83 37 1.99 

3.75 167 5.5 

0.5 22 

52.03 2312 150.3 

8.7 

- 95 -

% 

0.79 

0.058 

6.11 



TABLE 13 (cont'd.) - 96 -

i 
DI"J Season ·Wet Season· . 

Nov-ember - Februar: 1-larch - October 

Mean No. ! Mean No. 
n=26 / 2 % n=12 r 2 % No. S. D. No. m No. NO.lm S.D. 

X'2nochironollus "0.06 

I 
, - - -

Cladote.:nyt B!"SUS *0.56 

10. 019 

*0.41 

Ghironomt:. D'!.lpa 5 0.19 9 8 0.67 30 0.079 

}'~ilodorurr -
brevi EaJ.:-c i s 2 0.077 4 '''0.43 

Parachirono~~ sPl 1 0.039 2 
I 

- - -

Cladot~ytarsus -

I 
1 

-pseudoms..ncus 2 0.77 4 *0.57 

Diptera PUjI'" 3 0.25 11 0.029 

?flO 11 us c s. 17 0.65 29 0.053 6 0.5 I 22 0.058 

Bulinus ST)'Q 3 0.12 5 I 
6 0.5 22 

Gyraulus costulatus 14 0.54 24 - -
TOTAL 28557 1098.35 i 48767 100 10229 852.42 I 37847 

I 
100 

I I i 

*Proportions of Chironomidae 



I 
Ben~hic Organisms 

Nematoda 

I 01igochaeta 

I Naidi«~.e 

I LimnodyilUf' spp 

Hirueinae 

Oybatid mite 

Hydracarina. 

OstraccQQ. 

Cladoc'Ol'a 

Copepod~ 

I· 
Brancriura DrfUlus spp 

TABLE 14 

Benthic Organisms collected from macrophytes using a 

hand net at different seasons. 

Dry Season I Wet Season 
November - February Harch - Oc obe~ 

I No. 

-
No. Mean No. Mean No. 

n=26 % n=19 % 

8 0.31 0.044 1 0.053 0.012 

1076 41.39 5.93 2307 121.)+2 28.65 

14 0.54 0.077 - - -

48 1.85 0.26 - - -
l; 0.15 0.022 27 1.42 0.34 

175 6.73 0.96 634 33.37 7.87 

702 27 3.87 52 2.74 0.65 I 
1520 58.l.f6 8.38 635 33.42 7.89 I 
9029 347.27 49.75 1081 56.90 13.43 

3 0.12 0.017 If 0.21 0.05 
I I i I 1 I 

- 97 -
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TABLE 14 (cont'd.) 

I Dry Season Wet Season 
Benthic Orranisms November-February March-October 

I Hean No. I Hean No. 
No. n=26 % 1"Jo. n=19 % 

I I I OdoDat", 41 1.58 0.23 2l~ 1.26 0.30 

Anisoptera 6 0.23 

I 
- -, -

ZYJ""')ptera 18 0.69 - 13 0.95 

! Ephencroptera 481 18.5 2.65 171 9 2.12 
I 

ln9 Cleeon SIP 16.12 82 4.32 

Caenis ST'P 47 1. 81 37 1.93 , 
Heteropters: 1000 76.813 11.01 1374 72.32 17.06 

CO":"ixidae I'Jicronecta denticulata 1315 50.57 163 8.58 

I Ger::-idae I 2h 0.92 90 ~.74 

I H:rdro:netridae 5 0.19 

I Naucoridae Laccocoris spp 120 4.62 165 

I 
,S.68 

Notonectidae 373 14.35 52 2.74 

i-1esovellidae ;L 0.052 
Plea 54 2.077 1 0.052 
lJeliilae 89 3.42 892 "-6.95 

I l~~_ I 
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TABLE 14 (cont'd.) 

Dry Season Wet Season, 
'Novermber - FebruaI:I Harch - October 

Mean No. Mean No. 
BEnthic Organis~s No. n=26 % No. n=19 % 

l.oI:loptera 38 1.46 o. 21 2 0.11 0.03 

Coleopt(,ra 176 6.77 I 0.97 77 4.05 0.96 I 

rytiscidae larvae 113 4.35 34 1. 79 , 

I 

Pytiscidae adult h 0.15 8 0.42 

Hydrorhilidae larvae 2 0.077 

I 
3 0.16 

HydroI hili dae adult 6 0.23 2 0.11 

Scaralidae adult 23 0.89 

C01eortera spp. larvae 2 0.077 23 1.21 

C"leortera spp adult B 

I 
0.31 6 0.32 

Trichoptera 124 4.77 0.68 7 0.37 0.068 

Chir~nomid larvae 2291 88.11 11. 62 1205 63.42 14.97 

Ablabes:g.yia "0.001 ·'0.004 

Procladius "0.08 -
CO'7'loneura *0.003 *0.004 

Cricotopus albitibia '''0.01 "0.04 
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TABLE 14 Ccont'd.l 

Dry Season 'Jet Season 
November - Feb. ].larch - October 

Mean No. Mean No. 
Benthic Organisms No. n=26 % No. n=19 % 

_Cricotopus scottae *0.40 -'0.09 

Nt:.U0clactius *0.01 "0.025 

P~~ametriocnemus "0.0006 -

ChironoI us spp *0.02 

mcrotel di:ees sPl -'0.004 *0.01 

Nilodorum sPP -'0.35 -~o. 8 

Nilodorum brevibucca *0.004 -

'~ilodorvm brevipalpis -'0.007 -

I 
Parachironomus sPl *0.003 *0.002 I 

I Parachironomus sP2 *0.02 *0.002 

I PolyPedilum -"0.01 *0.004 

Cl adot any tarsus -'0.001 -
Tanytarsus -"0.08 -. 

I 
*Proportions of Chironomidae 



-101 -

TABLE 14 (cont'd.) 

I I 

I Dry Season I Wet Season 
November-FebruaryJ March - October 

Mean No. ' , . Mean No. 
Benthic Organisms No. n=26 % No. n=19 % 

Chi~onomid pupa 67 2.58 0.37 15 0.79 0.19 

Froc' amus ""0.03 - -
Procladius brevinetiolatus - "0.25 ------
Ortnocladini '\'0.03 -
"anocladius vittelinus - *0.25 

Cor;ynoneura -:<-0.03 -
Cricotopus scottae *0.36 "0.125 

iil';lodor~ brevi-palpis *0.42 *0.38 

Tanytarsus nigricorr~s *0.13 - -
I Di?te~a larvae culicidae 19 0.73 0.11 1 0.052 0.012 
I . 

4 • 0.049 I Diptera larvae 0.21 

StratimDYiidae 6 0.23 0.03 3 0.16 0.037 

I Ceratopogonidae 169 6.5 I 0.93 - -

I 
"Proportions of chironomidae 
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TABLE 14 (cont'd.) 

I 
Dry Season ~]'et Sea.son 

lIovember-February j/Jarch-October 

I Mean lIo. Mean No. 
Benthic Org~nisms No. n=26 % No. n=19 % 

Dipt.era pura 15 0.58 0.08 18 0.95 0.22 I 

Dipter", "dul t 17 0.6.5 0.09 35 1.84 0.44 I 
Hy:meno:r~,era 12 0.46 0.07 19 1 0.24 

Lepido:p-Lera :1 arvae 19 0.73 0.11 6 0.32 0.075 

j'!oll usca 78 3 0.1.3 22 1.16 0.27 

Af'roryrus coretus 3 0.12 

I 
- -

Biom·..:tLilar:i~ suda.'1ica 2 I 0.77 1 0.052 

Buli~ sPI 12 0.46 I 
6 0.32 

Bulinus fo!skali 21 0.81 - -

I Buliaus trvncatus 41 1.58 13 0.66 

Gyra~us c0stulatus 1 0.039 2 O.ll I I Fish fry e 0.31 0.04 52 2. 7~ , 0.65 I 

I 
Tadpole 9 I 0.35 0.05 278 14.63 3.45 

I 
TvT.4L 18148 I 698.00 100 8055 423.24 100 

.. - --
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TABLE 15 

List of benthic cladocerns of Lake Awnsa 

1. Alona davidi King 

2. Alona cf. 'luadrangularis Muller 

3. AlolJE. sp. 

If. Alona pnlchclla King. 

5. Diaphnosoma excisum Sal's. 

6. Macl'othrix sp. 

7. Macrothrix spinosus. King 

8. Macrothrix of triserialis 

9. Moina micrura Kurz 

10. Moinodaphnia macleayi King. 
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TABLE 16 

List of benthic copepod of Lake Awase_ 

1- Afrocyclops spp 

2. Cyclopoid spp 

3. Ectocycloj2 spp 

4. Mesocyclops(nequatorialis) similis 

5. Mesocyclo~ spp 
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TABLE 17. 

List of chironomids collected from Lake A"asa 

and its surrowldings 

1. Clinotanypus claripennis Kieffer 

2. Procladiu~ brevipetiolatus Goetghebeur 

3. Ablabesll\Yia nilotice. Kieffer 

4. Ablabesmyie. freemani Harrison 

5. Tanypus gutatipennis Goetghebeur 

6. Cricotopus scottae Freeman 

7. Cricotopus albi tibia ~Ialker 

8. Nanocladius vitellinus Kieffer 

9. Coryn,oneura de~i Goetghebeur 

10. Parametriocnemus spp 

11. Nilodorwn brevipalpis Kieffer 

12. Nilodorum brevi bucca Kieffer 

13. Dicrotendipes fusconotatus Kieffer 

14. Dicrotendipes 14-punctatus Goetghebeur 

. 15. Chironomus calipterus Kieffer 

16. C~ironomus transvalensis Kieffer 

17. Cryptochironomus lindneri Freeman 

18. Parachironomus (Littare) acutus Goetghebeur 

+ 

+++ 

+ 

+++ 

+ 

++ 

++ 

+ 

+ 

+ 

++++ 

++ 

++ 

+ 

+ 

+ 

+ 

++ 
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TABLE 17 (cont'd.) 

19. Parachironomus dewalfianus Goetghebeur 

20. Po1ypedi1um .ablssiniae Kieffer 

21. Po1lpedi1um de1etam Goetghebeur 

22. Einfe1dia imico1a Kieffer 

23. Xenochironomus sp 

24. C1 adot any tarsus psedomancus Goetghebeur 

25. Tan;Jtarsus bifurcatus Freeman 

26. Tan;Jtarsus horni Goetghebeur 

27. Tanytarsus nigricornis Goetghebeur 

;­

++ 

+++ 

++++ 

= 

= 

Hare 

Conll1lon 

Vel;! common 

Abundant 

++ 

++ 

+ 

i' 

+ 

++++ 

+ 

+ 

+ 



., 107 .~ 

TABLE 18 

A list of some important macrophytes collected from I,ake Awasa 

and in the mouth of 'l'ikur Huhl1 river. (+). 

" 

1. Ceratophyilum demersum L. 

2. Cyperus exall1tus Rotz. 

*3. Cyperus papyrus L. 

*4. Lemna minor L. 

"5. Ludwigia stolinfera (Guillem and Peroth) Roven. 

6. Nymphea caerulea Say. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

* 

Paspalidium geminatum (Forsk) Stapf. 

Polygonum senegalense Meisn. 

Potamegoton schweinfurthii A. Benn. 

!'.Y.£.!:.~ p:i,tidus (Lam.) Raynal 

Scirpus brachyceras Host ex. A. Rich 

~ha angu',:tifolia Conn. 

Urticularia inflexa Forsl<. 

vlolffia arrhiza (Hirk.) ex Him (New to Ethiopia) 

Collected only in mouth of Tikur Huhl1 river. 

+ The above aquatic macrophytes have been identified by 

Ato Getachew Aweke and partially by Ke,., Garden Herbarium. 
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TABLE 19 

Lake Awasa, teI:Iperature and Oxygen profiles 

Depth 9 De". 1983 10 Feb. 1984 28 Apr. 1984 26 11a:y 1984 
meters °c Oxygen °c Oxygen °c Oxygen °c Oxygen mg/l mg/l mg/l me/l 

0 24 7.4 20.6 7.2 27 6.3 28.4 6.3 1 22 . 8.2 19.8 7.2 25 6.6 25.0 7.15 2 22 7.5 19.6 7.1 24 7.1 24.7 7.11 3 21.8 E.5 19.5 7.15 23 6.15 24.5 6.6 4 21.5 (.4 19.4 7.0 23 6.15 24.4 6.0 
5 21. 5 (.2 19.4 6.95 23 5.8 24.4 5.8 6 21.0 6.0 19.4 6.9 24.3 5.29 7 21.0 6.3 19.4 6.9 24.3 5.65 8 21.0 6.2 19.4 6.85 24.0 5.28 9 21.0 5.8 19.4 6.85 23.8 3.65 10 21.0 5.6 19.4 6.80 22.0 2.1 23.8 3.20 11 21.0 5.6 19.4 6.80 23.7 3.20 
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TABLE 19 (cont'd.) 

Depth 9 Dec. 1983 10 Feb. 1984 28 AEr. 1984 26 Maz 1984 
meters °c Oxygen °c Oxygen °c Oxygen °c Oxygen 

mg/l mg/l I!lg/1 I!lg/1 

12 21.0 5.6 19.4 6.75 23.6 2.65 
13 21.0 5.5 19.4 6.55 23.5 2.40 
14 5.0 19.3 6.5 22.2 2.20 
15 4.9 19.1 6.25 23.2 1.90 
16 4.2 19.0 5.8 
17 19.0 5.6 
18 19.0 5.3 
19 19.0 5.45 
20 19.0 5.35 
21 19.0 5.35 
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TABLE 19 (cont'd.) 

15 Jun€ 1984 25 Aug. 1984 11 Sept. 1984 24 Sept. 1984 25 Oct. 1984 

De~Jtn °c Oxygen °c Oxygen °c Oxygen °c Oxygen °c Oxygen 
meters mg/l mg/l mg/l mg/l mg/l 

0 23.5 6.6 23 10.5 23.3 7.1 23.8 9.5 26 9 

1 23.0 6.5 22.2 10.6 22.6 7.2 22.4 9.35 23 11 

2 ?~.6 6.4 22 10.4 22.4 7.1 22.2 8.8 22.6 10.4 

3 2f.5 6.1 22 10.4 22.3 6.4 22.2 B.2 22.3 9.4 

4 22.5 5.4 22 10.2 22.3 6.5 22.2 8.1 22.2 8.5 

5 22.3 5.8 22 10.0 22.3 6.45 22.0 8.0 22.2 8.5 
r 22.5 5.7 22 9.7 22.3 6.4 22.0 7.9 22.2 8.6 0 

7 00 -~c •• ) 5.8 22 9.5 22.3 6.35 22.0 8.0 22.2 8.4 

8 22.4 5.8 22 9.2 22.3 6.3 22.0 7.85 22.2 7.57 
0 22.3 5.8 22 8.4 22.2 5.9 22.0 7.8 22.2 7.4 , 

10 22.3 5.7 22 8.3 22.2 5.1 22.0 7.8 22.2 6.9 

11 22.3 5.7 22 8.2 22.1 4.95 22.0 7.6 22.2 6.2 
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TABLE 19 Ccont'd.) 

15 June 1 Q84 25 A:36. 1984 11 Se12t. 1984 24 Se12t. 1984 25 Oct. 1984 

Depth 0" 
~ 

Oxygen °c Oxygen °c Oxygen °c 0x:y-gen °c Oxygen 
etters -:::.;[,/1 rM;,/1 mg/l mg/l mg/l 

12 22.3 5.0 22 7.7 22.0 4.3 21.90 6.4 22.0 5.5 
13 22.0 4.9 22 7.6 21.9 3.1 21.60 3.2 22.0 3.25 
14 21.8 1.) 21.1 2.0 21.8 1.5 21.4 1.55 21.9 1.95 
15 21.5 0.5 21.0 1.7 21. 7 1. 75 21.0 1.25 21. 78 0.8 
16 21.0 1.4 21.7 1.8 

17 21.0 1.2 21. 7 0.7 
18 21.0 1.2 21.6 0.3 
'0 .1, 21.5 0.25 

20 21.4 0.2 

21 21.3 0.2 
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6. DISCUSSION 

The benthic organisms in Lake Al.,as are both abundant and diverse in 

species and form an important part of the rich fauna of the lake. 

6.1 Fanna of the macrophytes 

The different vegetation habitats in the lake such as the grass 

Paspalidiwn geminatwn, Nymphea Caeruleo., 9[perus exalatus, Potamogeton 

schweinfurthii, ~~~~~§ ~~~~ and other vegetaticn types support most 

of the benthos. 

The species composition of the vegetntion fauna was different from 

'" 

those of the mud; at least sevent,' tlfO genera being present as compared 

to thirty t~lO genera in the mud. As far as density is concerned the 

total numbers ip the mud Ifere alm .. st entirely clue t. the presence of 

ostracods and chironomicl larvae, whereas the faunal numbers in the a'luuatic 

plants were due to other groups. The mud under the vegetation had rather 

a mixed :fauna due, to some extent, to invasion by fuuna from vegetation. 

Compared to the other forms of vegetation, the grass Paspalidium 

geminatwn supports larger nwnbers of organisms. According to Scheffer, 

Achterberg and Deltman (1984) the penetrability of the vegetation and 

physical and chemical condi tions ~rithin the plant stands may be important 

factors affecting the distribution of macroinvertebrates in their habitats. 

For instance, compared to the grass, the nwnbers of chironomids supported 

by Nymphea and Cyperus· spp ",ere smaller. This m'l.y be due to light penetr-

ation and density of plants. According to McLachlan (1969) the largest 

chironomid population was present in Lake Kariba Ifhere light penetration 

,ras good, while the sm"ulest population was present under the densely 

packed vegetation. 
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Most lleteropterans and coleopterflns specles "ore found also in th" 

Paspali di Wl!o ff,-eminatu"! and }iymphea _"..aerulea. In Cyperus s IlP het eropterllns 

and coleopterans appear to be particularly rare. 

In Potmnogeton copopods, 'ostracods, hemipteras, coleopteras and 

chironomids appeared to be ra1:e. Nevertheless, tadpoles and fish fry 

"ere found in large numbers. The scarcity of the macroinvertebrates may 

be due to predation. 

In ,·lakes, ponds and ditches the habitat preference of macro­

invertebrates seem to be influenced by vegetation. It has been found by 

Scheffer, Achterberg and Bel tman (1904) that the vegetation pattern is 

probably the main factor in determining the spatial distribution of macro-­

invertebrates. Different vegetation types differed considerably in total 

faunal density. Species that are taxonomically related tend to have a 

simillll' distribution. 

It was clearly seen that most benthic fauna of Lake Awasa were 

mostly concentrated in the littoral region in association with macrophytes. 

The nurseries of fishes are also seen in this region and the macrophyte 

zone can therefore be considered as a site of good habitat and breeding 

groW1d for macl'Oinvertebrates and fishes. It would appeal' clear that the 

benthos in this region is an important food source for fishes. It can 

be proj ected that adverse actions such as cutting and burning of macrophytes 

will probably 9.ffect faunal existence and this will even lead. to fish 

depletion. 

6.2 Fauna of the Ii ttoral mud 

In Lake Awasa it "as interesting to note that the major chironomid 

species under the open ,rater mud 1,ere Pracladius bl'evipetiolatus and 

Cladotanytarsus p1!ltudolllllncus. The former species appear to be predators 
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Pennak (1953). The species of Odonata, benthic copepods and Hirudinea 

(glossiphonids) collected from the mud are also generally accepted as 

being predaceous (Pennak, 1953). The mud therefore supports many predators 

feeding on the detritus feeders, Cladota~tars",~ pseudomancus, Limnodrilu~ 

SPE, ostracods Md Cloeon spp. 

6,3 Fauna of the profundus 

Tae profundic mud does not support any macrobenthos. According to 

McLanchlan (1969) the physical properties of the substrate particles 

themselves are of considerable importance and moy under certain circumstances 

be the primary factor affecting substrate selection. The physical and 

chemical nature of the mud can obviously limit the presence of benthic fauna. 

Percentage carbon (g/lOOg dry mud) in surface deposits of some tropical 

African lakes were compared wi t'cl temperate lakes by ~!cLachlan (1971/). It 

h9.s been found that most African lakes have lower carbon values than from 

temperate lakes. Nevertheless the presence of high percents.ge carbon value 

in the mud of the pro fundal zone of Lake Awasa did not help to the presence 

of macroinvertebl'ates. The flocu18.nt texture of the mud is therefore 

considered to be a limiting factor, as in Lake Chillm McLachlan (1979). 

6,1/ Benthi c Curustaceans 

The crustaceans 1{hich include Cladocera, Copepoda, Branchiura Argulus 

spp, and Ostracoda are widely distributed in Lake Alrssa. Unlike. Lake. Kihneret, 

Isreal, Serruya (1975) the list of benthic crustacea from Lake Awasa does 

not include Amphipods, Isopods and Decapods lrhich are mai nly the character·· 

stics of most temperate lakes. Nevertheless, crustaceans from Lake Chilwa, 
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Malmri, K[llak (1979) and Lake J\w8sa (Table 15) are similar. For example 

the Cladoceras Diap!1no~.'20.!': exci~lm, ~~oina mlcrurB; and Alona spp are found 

in both lakes. 

It may be due to their opportunistic feeding habit and wide tolerance 

of different environmental conditions (Pennuk, 1953; Neglitsch, 1972) 

that ostracods are found to be the dominant group of all thG benthic 

organisms of Lake Awasa. According to Pennak (1953) ostracods are 

omini vOrous scavengers and their food consists mostly of bacteria, 

algae, fine detri tns and dead animals. It I'lUS clearly seen that ostracods 

were the true benthic "infauna" at the bottom of the i\.jlke and this may be 

associated to high fallouts of detri tUB and presence of other benthic 

animals at the bottom. 

6.5 Benthic Chironomids 

The chironomids found in the lake o.rl' among the dominant benthic 

organisms. Their distribution in the lake was patchy and this may be due 

to the patterns of availability of food and oxygen. Depth is also another 

factor which regulates chironomid presence in lakes. It 'TUS found in Lake 

Awasa that most of the benthic chironomids "ere concentrated in the 

littoral zone down to four meters depth "here vegetation is abundant. 

Temperature seems to have no sigm ficant effect as there "as very little 

seasonal difference (Table 19). 

The majority of the Ii ttOl'al midges were found to be tube constructors 

and they use the available substrata as stems of macrophytes, detritus, 

littoral mud and fine sand for tube construction. It was noted that most 

of the chironomids in Lake Awasa belong to the sub-family chironeminao 

(Nilodorum, Dicro~dipes, Chironomus, Cryptochironomus, Parachironomus, 
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herbi vorous and macrophagus characteristics, and also build flimsy tubes 

of organic detritus algae or small sand grains and silt. 

Procladiu~ brevipetiolatus "hich are found on the bottom down to a 

depth of eight meters are found freely on the surface of mud. According 

to Pennak (1953) Procladius brevipetiolatus do not build cases, are 

predaceous and other insect larvae for.n a large portion of their diet. 

Tube building Cladotanytarsus p.>!..eudomancus is common in the same region as 

Procaldius brevipetiolatus. 

6.6 Molluscs 

Gastropod snails which are the other important components of the 

benthic fauna of I",ke Awase. are both of medical and biological importances. 

Brown (1980) repOl'ted twelve genera of gastropod snails from and around 

Lake Awasa. In this study, hmrever, seven genera are reported. 

According to Kloos and Len@a (1977) and McCullough (1965) LYlflnea 

truncatula and L. nataliensis are found to be host snails of Fasciola. 

hepatica and Fasciola gigantic,!: and the authors reported that these snails 

are also transmitters of Schistosoma bovis in Ethiopia. Lo and Lemma 

(1975) have pointed out that one of the endemic area.s of ",S",c",h",i;;:sc.;t:.:o",s:.;o",m",a" _b_OV_l_' s_ 

is AHasa and the Fasciola infection rate in Almsa "as 60%. According to 

Brown and Hright (1974) Buli~ truncatus is also considered as a potential 

intermediate host for Schistosoma haematobium. However, it appears that 

many of the snails found by the previous authors "ere found in smaller 

Hater bodies and Slfampy regions around the lake. The common planorbid 

in the lake is BulJ.'ll!.s .. :trll!Lcat~, l.hich does not appear to host human 

schistosomes. 
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Compaeed to the main lake, the sca,rcity of I',astropod sneils in the 

mouth of 'l'ikur Huha may be due to the absence of large floatinr, macrophytes 

(Nymphea SJlp) and other sui table substrates from the mouth of the stream. 

The river itself contained Biomphalar~a sp "hich did not 0,pp8ar to survive 

"hen it wag washed into the lake. 

6.7 Parasitic and predator fauna 

Some of the benthic fauna of Lake Awasa have parasitic modes of life 

at least in one of their life cycles. In this group are included Branchiura 

Argulus_ SJl and Hydracarina. Coleoptera larvae such as Dytiscidae and 

Hydrophilidae larvae are predaceous. 'The Dytiscidae group, according to 

Pennak (1953), are eJ(clusi vely carnivorous and they feed on all kinds of 

aquatic metazoa including dragonfly nymphs, tadpoles and even small fish. 

Bi ting midge larvae such as Certatopogonidae Bezzia spp are even nuisance 

to higher vertebrate!!'. 

According to Bottger (1976) Heteroptera, Coleopters, Odonata, 

Plecoptera, Trichoptera and Chironomid pupa are attacked by some larvae 

of vater mites (Acari, Hydra,chnellae). It Ims also observed in Lake Awasa 

that ;rater mi tea were seen attached to the body of Nepidae. 

The effect of bird predation is also considerable. Lake Awase. is 

noted for the ;ride range of fish eating birds: Coromorants, pelicans and 

herons 8,re common allover the lake. Big lizards, Varanus sp which "ere 

seen once in the southern tip of the lake neal' Il. rocky shore m'o/ also 

prey upon fishes. 



It has been shown by Dogiel, J;etrushcvski and Polyanski (1961) that 

Branchi ura, ArguluB spp, leeches and other bloo(i sucking parasites mip)1t 

act as vectors of diseases of fishes. By damaging the surface of the body 

and internal organs of fishes and producing various 'TOunds and ulcerations, 

parasi tes favor the penetration of other pathogenic organisms mainly fungi 

and bacteria. 

The extent of parasi tism D,nd fish predation by birds and other 

animals were not determined. Nevertheless, it can be infered that 

producti vi ty may be affected by these parasites and predators and further 

studies are therefore important. 



- 119 .. 

7. CONCLUSION AND RECOl-'IMENDATIONS . - -

In this study the ~istribution of the benthos of Lake Awasa was 

mapped. The lake harbours most of its macrobenthos in the macrophytes 

at the littoral. The macrophytes appeared to be the most important sites 

of interactions runong the ben-thos. ry'he profundo.l zone, however, is devoid 

of any macrobenthos. 

It has become apparent that most of the benthic fauna of the lake 

are important sources of food for fishes. In addition to this some 

benthic fauna have parasitic and predatory habits. 

'l'lle extensive macrophytes which fringe the lake in all directions 

not only provide ha.bitats to the many invertebrates and young fish but 

aJ.so serve as important 're0d sources for the different fauna of the lake. 

It is important that ,care should be taken to maintain the integrity and 

health of the macrophytes, othenTise the lake may probably be barren in 

macrobenthos and fish fauna if anything disaster occurs to the vegetation. 

Because of the very soft and flocculant nature of the profundaJ. 

,'- mUd, introduction of such fish as the carp may drastically increase 

turbidity and consequently productivity of phytoplankton can be greatly 

aJ. teredo Introduction of fish must therefore be carried out after having 

assessed the behaviour, yield and commercial value of fish and their 

effects on the present vaJ.uable commercial fish Oreochrohcis niloticus. 
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9. ApPENDICES 

APPENDIX A 

Benthic Organisms collected from the bottom of Lake f\lw.sa 

Southern Tip of the Lake Using Ekmon Grab. 

Date Benthic Organisms Edge of grass 
2 No./m % 

25.5.83 

Oligochaeta Naididae 3 133 1.036 

Ostracoda 173 7681 59.86 

Copepoda 43 1909 14.88 

j\rgulus 2 89 0.69 

Cladocera 14 621 4.84 

Ephemeroptera 1,{ 751 5.85 

~C!!.! spp 7 

Ce.enis spp 10 

Chironomid larvae 37 1643 12.80 

Procladius *0.78 

Nilodorum *0.14 

Cladotanytarsus *0.14 

TOTAL 289 12832 100.00 

* Proportion of Chirollomidae 
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APPENDIX B 

Benthic Organis!!!S collected from Cheleka using Ekman grab 

Date I Distance frOJ:l 
9.12.83 I Benthic OrganisDs Middle of @:rass in meter Mea.'l No. 2 

Grass 50 100 250 n = 4 No./m % 

Nematoda 2 0.5 22 0.11 

I Oligo chaeta 1 , 

I 
l'Jaididae 5 1.25 56 0.27 

Limno dril us 7 1. 75 78 0.38 
I 
I Ostracoda 205 1395 1138 434.5 19292 93.85 

I Copepoda 6 I 6 3 133 0.65 

Chironomd :Larvae 24 56 1 4 21.25 944 4.59 

Ablabesm,yia " 0.5 *0.03 

Procladius ,. 0.25 ,x·0.31 3 

Cricotonus Scottae "0.25 

ChironoJ:lus sp "0.03 

PolyPedil= "0.06 

I 
Cladotanytarsus '''0.55 1 

, 
-

., Proportions of Cnironomdae 
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APPENDIX B (Cont'd.) 

I 

I 
2 

De.te Middle of Distan~a from grass Hean No. No./m q( 
i' 

9.12.83 I Benthic Organisms grass in meter n = 4 

I 50 100 250 

I Chironomi d pU:Ja 
I ! -, 
I Nilodor~ brevipaplis 1 0.25 11 0.054 

I Hollusca I 
Bulinus truncatus 2 0.5 22 0.11 

I 

I I TOTAL 245 1458 145 4 463 20557 100.00 

I I 
I 
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APPENDIX C 

Benthic Organisms collected from Cheleleka using Ekman grab 

Distance Inner Distance from grass 2 
10.2.84 Benthir. Organisms edge of in meters Mea."1 No. Ho./:n % 

grass 50 1000 n = 3 

I 
01igochaeta Limnodrilus 26 2 9.33 414 0.99 

Ostracoda 1143 1353 58 851.33 37799 91.18 

i Copeopda 3 16 16 ll.66 581 1.25 
1 

I Hydracorir_a 3 1.00 44 O.ll , 

I Ephemeroptera Caenis spp 10 4 4.66 207 0.499 

I Odonata nYIIT9h 

Aniso1-tera" 2 0.66 29 0.069 

Chironomid larvae 126 17 11 51.33 2279 5.49 

!l-blabesp;ria -'0.07 

Procle_dius *0.1 *1 *0.71 

, I 

-'Proportion cf Chironomidae 
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APPENDIX C (Cont' d.) 

I 

I ! Inner Distance from grass i 2 
1 Date Benthic Organis~ edge of in meters Mean Now No. 1m % 
110.2.84 grass 

50 1000 n '" 3 
I 
i 

I 

I Cladotanytarsus sp *0.29 
I 

I Cladota.ny"C'::'"sus-i 

I 
---_ .. _- - -
useudoJ!lancus '"0.76 

I , 
Chironomid pupa 

I Cladotan;ztarsus-
I , 

pseudornancus 1 0.33 15 0.036 

:Mollusca 

I Gyr~Qlus costulatus 10 I 3.33 I 148 0.36 
I 

, 

i TOT.hL 1323 1391 87 933.67 41455 100.00 

I I 

* Proportion o~ Chironowidae 
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_~5.4.83 
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APPEHDIX D ------

Benthic Organisms collected from boat 

landing site in grass l'aspalidium using 

a hand net. 

Benthic Organisms No ./ha.ndnet 

Cladocera 7 

Ostracode. 3 

Copepoda 118-

Ephemeroptera 

,QJoe n Sp. 1 

Heteroptera 

Naucoridae ~Laccoris 15 

Chironomid larvae 11 

..Q.ricotppus alb}tibi~ -'0.33 

Nilodorum sp *0.66 

/·bllusca 

Bulinus truncatus 2 

Fish fry :3 

'l\lTAL 16c 

* Proportions of Chironornidae 

% 

4.38 

1.88 

73.75 

0.63 

9.38 

6.88 

1.25 

1. 88 

100.00 



Date 
27.5.83 
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APPENDIX E 

Benthic Organisms collected from Southern tip, 

Jara in grass Pa,palidium using hand net. 

Benthic Organisms No. /hand net % 

Copepoda. 2 3.08 

Branchi ura. .Argul us sp 1 1.51j 

Hydracarina 6 9.23 

Ephemeroptera 

Cloeon spp 22 33.85 

Odonata 

Zygoptera 1 1. 54 

Heteroptera 6 9.23 

Corixidae Micronecta -
denticulata 2 

Gerridae 1 

Notonectidae j\nisops 3 

Coleoptera 

lJytiscidae larvae 1 1. 5[j 

Chironomid larvae 26 40.00 

9ricoto]2us scottae ·'0.06 

R!:crotendi]2e~ ·'0.06 

Nilodonun *0.81 

Polypedilum ·'0.06 

TO'rAL 65 100.00 

* PropUrtions of Chironomidae 
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