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ABSTRACT

Exploratory benthic studies were qarrie§io@{;{pﬁﬁpétht;§ageﬂﬂﬁpﬂn
at 17 stetions for 10 months. Bottom éaﬁéléé ﬁéfe’c§lie&tédjﬁ§543§§g’1
an Fkmen grab and the fauna of the macrophytes from the littoral region
was sampled using a fine standerd hand net. For determination of total
organic matter of the profundal mud an oven and a muffle furnace were
used.

Cemmunities of benthic fauna were reported from the Lake in relation
to the types of bottom substrates snd asguatic macrophytes. The profundal
mud was analysed with respect to its total organic matter and texture.

Conditions in the mouth of Tikur Wuha (the main inflow) as a small
contrel area was compared to the main lake with regard to its echemical,
vegetations and bottom types,

The fauna of open littoral, weed beds, the mouth of Pikur Wuha and

seasonally flooded areag were identified snd their distribution in the

lake was mapped. The ostracods were found to be the most numerons of

all benthic commumities (mean number h8,?51/m2)° Other benthic crustaceans ‘

such as c¢yclopoid copepods and Cladocera were also reported.
Chironomids were alsoc found to be among the most dominant benthic
forms, 27 genera of chironomids were reported from the lake. Nilodorum

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

Cladetanybarsus and Procladius species are the dominant bottom midges ‘

in the mud below the vegetation and under open water. ‘

1
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Other macroinvertebrates including Ephemeropbera (Caenis and’ Tlocon

spp), Odonata nymphs (Anisoptera and Zyééﬁtéfa}; HétEropte;Q; bclééﬁ£§fa?c( ;
caddis fly larvae {nainly leptoceridae), gnstropod snails and some others
were mainly found from the macrophyte zone. Some paragitic and semi-
parasitic forms were elso collected.

In the littoral zone fauna numbers decreased with increasing depth.
In the profundal region, benthos was absent. This seems to be due to
the flocculant nature of the bottom mud., Water level fluctuations did
not seem to affect faunal distribution.

Seasonal variaetions of the benthic organisms of the lake wvere
tested for their significance using students t-test and most sf the
benthes were found ta be unaffected by wet and dry seasons. Only the
mayfly Clceon spp and the chironomids Procladius spp were found to be

significantly affected by seasonal variations.
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1. INTRODUCTTON

The importance of the henthic or "bottom dwelling' faune of lakes
has beenrstressed by many authors, some of whom are listed in chapter
2. This fauna, consisting largely of small arthropeds and oligochaetes,
shares with the zooplankton the task of converting photosynthetic plants,
algae and detritus into food suitable for many species of fish.

During the last 50 years or wmore there have been extensive studies
on the benthos of temperate lakes, mainly in the northern hemisphere;
but far fewer on that of tropical lakes. Most of the tropical research
has been carriedout in Central Africa (eg. Munrc 1966, McLachlan 197h)
but so far, 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 Rfit Valley lakes (eg. Telling, Wood, Prosser
and Baxter 19T73; VWood, Prosser and Baxter 1976: Wood, Prosser and Baxter
1978; Amha and Wood 1982). ¥here would; therefore, scem to be some
urgency on making a start on benthic research.

According to the report of the National Revolutionary Revelopment
Campailgn and Central Planning Supreme Council (1983) Leke Awasa is one
of the six Rift Valley Lakes which are chosen for fishery development
in the ten year development plan. Annual production of 260 to 70O tons
is expected from Lake Awasa between the‘years 1983 - 1964, A %otal of
10,000 tons of fish yield is expected from the six lakes by the year 199h
with 700 tons from Lake Awasa.

The aim of the project reported on here is to identify and wap the
communities of benthie fauna in lmoke Awasa in relation to the types of

bottom substrate and the distribubion of aguatic macrophytes.
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2. LITERATURE REVIEY

2.1 The Benthos

According to Brinkhurst {197h) the benthos is defined as heing that
assemblage of animals living in or on the sedirent and dependant uvon
the decomposition cycle for most not for all of its basic Ffood supply.
Hence he considers the benthos as the true "infavna' especially that
inhabiting substrates renging from sand through mud to silt.

However, McLachlan (1979) does not restrict the concept to the
sediments only. He uses the term benthos for animals living on solid
substrata of any kind in leke, a swamp as well as in the ocean. Accordingly
there are generally iwo substrata of intarest in lakes: the mud and the
surfaoce of the aguatic vaoscular plaents,

The benthos may be srtificially divided into two major groups:
mocrobenthos and microbenthos, Mscrobenthos consists of orgenisms
retained by a No. 30 unit series seive (Lind, 1974), the rest are micro-
benthos.

Mocrobenthos and meiobenthos (the middie sized group) sre organisms
visible to the naked eyes (Brinkhurst, 1974)}. The meiobenthos according
to MclIntyre (1969) can be separated from larger macrobenthos by seives
of gbout 1 or 0.5 mm mesh size.

Benthic organisms play important roles in the aquetic community.
First, they are involved in the minerslization and recycling of organic
matter produced in the open waber above or brought in from external
gsources, second, they are important second and third links in trophic

sequence of aquatic communities {Hayes, McCarter, Cameron and Livingstone



1952; Marlier 1958; Lenhard, Ross and Dupleoy 1962; Oppenheimer 1963,
McLachlan 1970 and 1971; Boyd 1970). According to Fryer (1959), Macan
(1965 and 1976), Hilsonholf (1967}, Petr (1967}, Kaushik and Hynes (1968),
MeIntyre (1969}, McCormack (1970), Cummins (2973}, Kugler (1978),
Gophen, Drnner and Vinyard (1983), many benthic insect larvae form are
major food source for fish,

On the other-hand, Ali and Fowler (1983) point out that messive
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 alr conditioning
units, defacing of properties and traffic hazards. Adult midges are
alsc associated with allergic symptoms, Cranston, Gad Fl Rab, Rosmery

and Kay (1983).



2.2 FACTORS AFYECTING DISTRIBUTTON AND

2.2,1 Substrate Type
Among the factors affecting the distribution and abundance of

benthic feuna, substrate characteristics have much significance. According

to HMcLachlan {(1969) the physical properties of substraté particles are

of considerable importance and may under certain circumstances be the

primary factor affecting fauna presence, For instance he found that

particle sediments. Meadows and Campbell (1972) found that the larvae
of mey fly Hexagenia can only burrow easily in mud. McLachlan (1970)
reported thet in Lake Kariba, Zimbabwe, the following species were

specific to submerged macrophytes: the Chironomids Polypedilum bipustulatum

and Nilodorwn brevibucca, mayfly Povila adusba and the caddisfly

Amphipsyche senegaliensis.

The association of tube builders, including most chironomids, with
substrate particles of particular size is usually related to the tube
construction requiraments of the species. McLachlan (1976) has shown
that a preference for large pit particles for tube construction was a
factor in the restriction of Glyptotendipes peripes, & chironomid larvae,
to a smell area near exposed shore of Lake Blaxter in Bngland.

According to Chapman and Trevarthen (1953j the distribution of
organisms in sandy shores is & function of the nature of the substrate
which controls such factors as drainege, aeration and penetrability.
Salinity and turbidity (Harrison end Farina, 1965) are also important

factors.



A study by Cuppen {1983} shows that ecologicel distribution of
Hygrotus spp., Dytiscidse, is determined mostly by the water type {depth
and size) and the abundance and structure of plant growth. In this case
habitat structure sand presence of plants and their morphology play a
greater role than chemical factors in influencing habitat selection.

McLachlan and McLachlan (1971) working in lLake Kariba showed that
faunal biomass was positively correlated with the amount of corganie
matter in the profundal zone and inversely associsted with the quantity
of coarse sand in the littcral zone, Faunal biomess decreased with
increasing depth and in general littoral mud supported larger number of
species then profundal mud.,

Morphological and physiological adaptetions are also important ss
shown by Madson (1968) in a study on the mayfly nymphs, lepltagenia

sulphura (Mull) and Heptagenia fuscogrisea (Retz). H.sulphura nearly

always selects o habitat of stones end gravels whereas H.fuscogrisea is
exclusively found on vegetation,

Faunal association with macrophytes was discussed by McLachlan
(1966) on the variety and sbundance of benthic fauna. The effect of
floating plents and of rooted macrophytes on the fauna and the habitat
offered by the plants themselves is important for the presence of the
fauna, According to his observation, the presence of aquatic plants
result in an increase in the biomass of the mud fauna and in the appearance
of several new species,

Nevertheless, some aguatic macrophytes may have a negetive influence

on the distribution of benthic fauna. According to Hobbs and Molina {1983)

the presence of the aquatic fern, Salvinia asuriculata is debrimental to
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the production of Anopheles slbimanus. 1In fact, mats of Balvinia hed
8 marked inhibitory effect on anopheline breeding. The plant can be an
oviposition barrier to gravid Anopheles albimenus, McLachlan (1966)
reported that samples taken in association with S.auriculata mats re—

vealed a total depression of all mud fauna under a permanent mat.

2.2.2 Climgtic factors

Climetic factors, especislly wind 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,
1967).

Ovipositicn and site seiection by adults appears to have little
importance upon the final distribution of larvae within a lake, Repro~
duction behaviour can be seriously affected by wind which disrupts
syarming and hence successful mating, this may also mean thet eggs are
not laid in suitable sites.

Nevertheless, Davis (1976) has shown that wind induced water currents

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

within lakes but also act as dispersal agents for first instar larvae,

allowing them to find and settle in more favorable conditions,

Seasonnl varigctions which have a bearing on oxygen distribution
(Serruya, 1978; Kugler, 1978), change in temperature and salinity
(Swanson, 1983) play a role in benthos abundancé and distribution. Accord-
ing to Spence (1983) seasonal variations also affect development of aquatic
vegetation and patterns of food availability which may in turn affect

individual faunal growth and survival,




Environmental fecbors such as a rige und fall of water level may
control the distribution, abundance and even absehce of some species.
This is associated with chemical changes and reduction in oxypgen content
(McLachlan, 19?0) .

2.2,4 Vater depth

According to Demenecr, Depauw and Waegeman (1978) shallower zones
of lekes support larger fauna population and this is attributed to
appropriete conditions such as better oxygenation, suitable substrate
or better fcod supplies; they found that the mean biomass along the
edges was 5.2 times higher than in the central parts of a "water sport
baan" at Ghent, the Netherlands,

According to Servuye (1978) spatinl distribution of benthic fauns
is also controlled by the presence of oxygen and the depth of water body.
Swanson {1983) pointed out that the restriction of the habitable zone by
meromixis (permanent stratificstion) with aceccmpanying loés of mobile
first and second instars also controls faunal ﬁrQSence. Zone of good
habitat, that is areas of dense macrophyte-or henthie algae growth is
seen with high production of invertebrates, )

2.2,5 Chemical natwe of the mud and pollution

Occurence of the henthos ig also affected by the chemical nature of
the mud. Hilsonhoff and Warf (1968) reported that.the occurence of
Procladius larvae and ostracoda was positively correlated with a high pH
of mud and negatively correlated with the amount of organic matter in

the mud in fourteen Wisconsin lakes.



. 8 -

According to the studies of Halepa and Robertson {1981) and Saraka
and Paasivirta (1972) on the vertical distribution of zoobenthos in the
substrate, more than 50% of the community cccurs in the top centimetre.
The upper community includes nsidids, chironomids, cyclopoids, cladocera
and gastropods., The deeper community consist of tubificids, stylodrilus,
nematodes and tardigrades. The vertical distribution of the fauna within
the benthic communities has an important influence on circulation of
organic matter and the availability of benthic fauna to predators.

According to Saraka and Passivirta (1972) in the more polluted areas
of lakes the macrofauna lives deeper in the sediment than in clear parts.
It 18 suggested that here redox potential is less favourable near the
gsurface of the sgediment than in the deeper layers. The influence of human
activities such as the wood 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 distributibn\by inter
and intra specific competitions., Generally, feeding patterng, aerobic
requirements, methods of locomction, body shape and presence or absence
of competition restrict the majority of zoobenthos to the upper few
centineters regardless of sediment type (Nalepa and Robertson, 1981).

According t¢ Thut (1969) the depth distribution of two Chironomus
spp. and two Polypedilum spp and three species of predatory Procladius
suggest that competition may play a role in determining the spatial
distribution of henthic animals., The inverse correlation between numbers
of chironomidae and depth may be due to competitive interaction with

oligochaeta,



Fish predation, microsporidial and unknowvm viruses, fungi and
bacteria are found to be the most important regulators of some aquatic

insects like for exemple Chironomus plumosus (Hilsonhoff, 1967; Swanson,

1983).

2.2.7 Behavioural adaptations

Behavioural adaptations are also among the factors controlling benthic
faunal distribution in aquatic habitats. According to Oliver (1968) species
of Procladius in the Canadian Arctie require three or more years of larvae
development. Here there is overwintering and no emergene:z occurred before
the habitats were clear of ice and snow. The ennual emergence was closely
synchronized in each of the species investigated.

Such behavioural tactics as recuction to aquatic stages, is a

characteristic adaptive velue of some tropical midges, Chironomus imicola.
According to McLachlan (1983) the adaptive value of the life styles of

Chironomus imicela is quite different from Polypedilum vanderplanki,

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

desiccation.




2.3 THE LITTORAL BENTHIC FAUNA

According to Wetzel (1975) the littoral region consists of an intey-
face zone between the land of the drainage basin and the open water of
lakes and is divisible into a number of rather distinct transitional
zones Trom the shore to the deepest point. The epilotoral zone lies
entirely above the water level and is uninfluenced by spray. The
supralittorsl zone also lies entirely above the water level, but is
subject to spraying by waves. The eulittoral zune encompases that
shoreline regidn betﬁeen the highest and the lowest seasonel weter levels
and is often influenced by the disturbances of breaking waves. The
eulittoral zone and the next zone, the infralittoral, collectively
constitute the littoral zone, The infralittoral zone is subdivided into
three sub zones: the upper infralittoral or zone of emergant or Tloating
leaved, rooted vegetation; snd lower infralittorel or zone of submersed
rooted or adnate macfophyte.

According to Williams and Lenton (1975) there is evidence that the
largest numbers of zooplankton are found near periphery of lakes and
there are active faunal migrations towards it. For example, each year

Clarias mosambicus Peter and Barbus paludinosus Peter, which account 70%

of the fish in Lake Chilwa move from the cpen lake into littoral zone.
According to Williams and Lenton (1975) the littoral zone has the
following roles:
1. it provides a diverse habitat for animals.
2. it acts as & sieve and a trap for allochtonous and

autochtonous material.
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3. the nutrient pump effect of emergent vegelotion often

results in higher concentration of elements in the littoral
water then in that of the lake itself,

4. it often contributes a major portion of the autotrophic

production of a lake of which detritus forms & 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 invertebrates in Lake McIwaine,
Zimbabwe, Munrc (1966) collected along transects running from shallow
littoral to profundal waters; his samples show that the greatest abundence
of all types of invertebrates ocecured in 2-5 mebers in the upper sub-
littoral. Below this the levels of sbundance declined.

According to Meclaohlan (1970) the oviposition of Chironomid females
is determined by immersed vegetation. Therefore, macrophytes of the
littoral zone heve important roles in the spatial distribution of agustic
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,proteins, nitrogen, sulphur and potassium. The amino
acids, proteins and caloric contents of vascular aquatic plants were
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 Typha latifolia was found to be Lg/100g

dry weight, in Nymphea odozata 14.6, in Ceratophylum demersum 17.1 and
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Lake Awass is fringed by an extensive mocrophyte zone vhich may
extend out into the water for 150m or more in some places and to a depth
of 4-5m., This zone is stratified into sub-zones dominsted by different
plant species more or less accordihg to the depth. At the littoral margin,
extending to about 20-hOm offshore (to ?m) 1s a sub-zone of mixed species,

mainly patches of Cyperus spp, water lilies (Nymphgg paerﬁlea) and

Potomogeton spp., a number of isolated patches of Typha angustifolia

were noted close inshore, Then follows a sub-zone of grass, Paspalidium

geminatum about 50 - 100m wide to a depth of 3 or 4m. The rhizomes grow
up from the bottom and the upper stems are hollow and float, the growing
shoots with leaves and fruiting bhodies emerge into the air., This plant
is the dominating macrophyte of the lake. In places there are limited
patches of Potomogeton sp. just beyond the Paspalidium sub-zone, and on
the bottom of a patch of open water within this zone Chara sp was found

growing,

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

consisting of large patches of Cyperus papyrus, Ludwigia stolinfera, Lemna

minor, Wolfia arrhize, and grasses not found elsewhere. This difference

in flora is attributed to the lower content of sodium in the river water.
A list of some aquatic macrophytes of Lake Awasa is given on Table 18.

The lake water is rich in phytoplankton mainly the algae Botryococcus

sp. which colours the water a green to brownish-green colour for all of
the year.

The bottom of the lake consists mainly of hard pumice and quartz sand.
Thig is visible on the few sandy beaches, mainly on the western shore where

cattle are watered. Tt extends, however, under the macrophyte zone where




it is covered with a thin layer of mud. This type of bottom extends up
to 1500m from the western shore but to a lesser 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 sand is covered with a layer
of ostracod shells mixed with a little mud to a depth of about 6-8m(7?).
At about 8m or slightly deeper the bottom is covered with a layer
of very soft, brown flocculant mud. This_ extends to the maximum depth

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

Bottom samples were taken by using an Ekmen grab which has a capaciby
of 5,175 cubic centimeters, Fauna of littoral region from macrophytes
wag sampled using a fine standard hand net which has a mesh size of
0.,20mm, Samples were Laken from 25.4.83 to 12.2.84 for ten months at
intervals of thirty days.

The samples were collected from littoral, profundal regions of the
lake, seasonally flooded areas and from temporary water collections around
the margins of the lake. The samples were collected from 17 sampling
stations (Fig. 3).

The collected samples were then preserved in 5% formalin solution
and were transﬁorted in polythene plastic bags to our lsboratory in Addis
Ababa. In the laboratory the samples were washed through the same mesh
size net as that used in the field. Bigger organisms were sorted out
against the white background of an enamel dish and then were identified
using keys of Pennack (1953) and Ward and Whipple (1959). Smaller ones
were counted using a multiple channel counter and analyzed under a
dissecting microscope. For detailed identificstion a compound microscope
was used.

For the determination of total organic matter an Imperial II
rodiant heat oven, UL type, and an electric muffle furnace were used.

The mud content was dried at 80°C and the aried samples were burnt in
the furnace ot 550°C. An electric Mettler balance was used for weighing
the samples and total orgenic matier was calculated from the weight

difference of the dried and burnt samples.



When the semples were large in size for analysis and counting,
subsamplings, Edmondson (1971), were used for processing and develop-
ing data. The semple was poured into a besker and was thoroughly
stirred with a glass rod in an irregular manner to achieve a random
distribution of organisms. Stirring was done in such a way as to avoid
vortices that serve to concentrate organisms in one portion of the
container. While the sample was being stirred, the sub-sample was

taken using wide mouth pipette.
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Remarks on Figure 3

Different sites were chosen around the lske as sampling stations,

These stations are marked on Fig. 3.

Station

I1

11T

IV

Vi

VIiX

VIIT

IX

XI

XI1

X117

XTIV

i

vl

XVIT

i

Boat landing site

Infront of police station

Hear veternary clinie

Tulu

Jara, southern part of lake, rocky shore
Korate, south western part of the lake
Dore

Shalfo

South of Rima

Rima

Cheleleka northern part of the lake
Mouth of Tikwr Wuha

Back water near Relief and Rehabilitation office
Seasonslly flocded ares

Dgowe., back water

Off the mouth of Tikur Wuha

off Tulu

Most of the stations werc visited more than two times during the

study periods.

Samples vere taken from the coast upto the margin of

the flocullant nud.



“ P‘?l"tg"ﬁ;{}g&h‘ﬂ&
<2k
¥ vaserparg
€l

Flg s Jaia AwnSe Anstbiy

A e

Lo
A

b adiond



- 4] -
5. RESULTS

Benthic fauna

5.1 The profundal mud of Iake Awasa

The profundus of the lake is composed:of mainly very soft floculant
brown mud and detritus below a depth of 6-8 meters. Thus mud is so
soft that benthic fauﬁa 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 mecroinverte-
brates were collected in each sample. The macrophyte zone and the
adjacent littoral regions are, however, rich in fauna.

The total organic matter of of thié mud content of the lake has
been found to be one third of the dry weight 30.59% (Table 1) of the
mud. After burning the residue was found out to be composed of hard
siliceous crystalized substance 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 profundal
mud suggests thet the bottom of lake mey be sandy pumice throughout
covered by organic detritus; water seepage upwerd through this sandy

pumice bottom may carry siliceous particles into the mud.



TABLE 1

Total organic matter cf profundal mud of Lake Awasa

(below a depth of 68 meters),

Dry weight

Experiment gn
1 2,027
2 '7.828
3 6,850
Y 10.03
5. 8.783
6 7.401

Average

Ash weight

an
3.917
5.120
b, hso
7.156
6.268

5.372

Total organic

matter

gm
1.61
2.71
2. 40
2.87
2,52

2.030

%

Total orgenic

natter
29.13
34h.61
35,04
28.61
28.69
27.43

30.59




5.2 Fauna of open littoral

8tarting from the wargin of the macrophyte zone and stretching deep
into the open water for at least 500 meters is found large zone with a
bottom consisting largely of ostracod shells; this is inhabited mainly
by five species of benthic ostracodes (Table 3-4). In addition,
oligochpeta, mainly Limnodrilus sp, Epehmeroptera (Caenis and Cloen spp)
and chironomid larvee are present.

Oligocheeta Limnodrilus, Naididae (Nais spp) and Ephemeroptera
each had population running into hundreds per square meter and ostracods,
copepods and chironomid lervae were measured in thousands per sguare
meter. Mydracarina, Odonats nymphs, Trichoptera and mollusco had re-
latively small numbers (Table 2). High standard deviations indicate
a petchy distribution for all organisums,

5.3 Fauna of weed beds

The benthos of the weed bed of Lake Awasa is stratified in the lake
in the following wey: in the littoral region benthic organisms are found
both at the bottom and in the weed bed. It was observed that the weed
beds harbour the majority of the many invertebrates., Ostracoda mostly
Limnocytherinse Gowmphocythere angulats and Darwvinulidae Darwinyla
stevensoni, Oligochaeta mainly Nails spp, Hydracarina, Ephemeroptera

(Cloeon and Caenis spp) and chironomid larvee were also present. Benthic

nematodes, copepods (meinly cyclopoid spp), Cladocerans, Odonata nymphs
(Zygoptera, Coenogrionidae, and Anisoptera), Trichoptera, Heteroptera
Notonectidae Anisops spp, Mesoveliidae, Plea, Veliidae), Homoptera,

Cdleoptera {Curculionidae, Dytiscidae, Berosus spp, Gyrinidae, Hydrophil
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Scarabidae}, Ceratopogonidee, Stratiomyiidne, pastropod snails, amphibians
(tadpoles) and fish fry were also found arourd the macrophyte zone of
the littoral region.

In eddition to the sedentary aquatic animals, certain terresterial
forms which may be accidental or visitors were often seen around the
macrophyte zone. 1In this group are included terresterial dipterans
(Syrphidaé), lepidopterans, hymenopterans. orthopterans and coleopterans.
Their appearances nay be for feéding, ggg laying or it moy be accidental.
For instance some lepidopterans caterpillars were found in the stems of

the grass Paspalidium, Cyperus, gpp and other types of vegetations.

5.4 Faune of Tikur Wuha River

The water is slightly turbid and brown in color. The bottom sub-
strate which is mainly sandy pumice has a larger particle size than
the main lake.

Samples from Tikur Wuha have different fauna from the vest of the
lake and the midge Chironomus sp was found to be dominant at the mouth
of the streem on June 1983 samplings {Appendix V')}. Besides, Stratiomyiid
Ceratopogonidae, caddisfly lervee and pupa and other dipterans larvae
such as Culicidae were found in large numbers at the mouth of the streanm,
Snails, however, were not collected from this site, Some of the Ostracodj

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

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

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

fauna type and number (Appendix W').
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5.5 Fauna of flooded nrea

The organisms collected from more recently flooded areas and from
the main lake were found to be similor (Table 2,6,1)) and unlike those
of Lake Chilwa, Lancaster (1979), Cantrel (1979). Water level Tluctuations
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. Nematods
The nematods collected were small, tronsperent snd were rare in their
occurence. Most of the nemgtods were collected from the botiom of the
lake using the Ekman grab., The largest numbers of nematodes were collected

from sandy bottou between the grass Paspalidium geminstum and Cyperus

sp at station IX {Table 4,). Very few nematods were collected using hand
net from and around the weed bed. It may be suggested that most of the
nematods may be burrowing 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.




1% U
2, Qligochaeta

Two families of Oligocheetes, naididac ond tubificidae, were collected
from the lake., These are represented by ggig_and.pimnodpi}gg épp respec=
tively. 86% of the collected Limnodrilus were from the bottom of the lake,
collected by en Ekumoan grab. The weed bed harbours sbout 11% of Limnodrilus
in the community. The rest 3% were collected from back waters of the
loke and:the feeder stréam Tikur Wuha. Most of the naidids were from
the weed bed. But some Nais spp were also found st the bottom of the
lake but with less frequency and abundance, Only 10% of the Nais population

was found to he bobttom dwellers.
3. Hirudinae

Few hirudines were collected from the lake throughout the study.
Most of the leeches were from the Tikur Wuha. 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 comprise 6% of the benthic community and
were mainly found in back waters, flooded areas and shallow water of
the lake., Few orbatid mites were collected from the main leke in the
weed bed, The largest numbers of orbatid mites were collected from

shallow water ot station IIT (Appendix Q') in association with charophytes.
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5. Hydracarina (water mites)

The hydracerine were collected from the weed bed (Teble 6), bottom
of the lake (Table 2), in the mouth of Tikur Wuhe (Table 12), back waters,
gseasonally flooded arees and shallow water (Table 11), Hydracarina were
also collected from the bottom of the lake under the weed beds (Table 4},
The largest number of these organisms were collected from the weed bed
using a hand net. Among the macrophytes the water lilies, Nympheg sp,

. {Table 8) harbou¥ the largest number of Hydracerina.

6. Crustaceans

More than TO% of the benthic fauna of Leke Awase were crustaceans,
These organisms were sampled in the lake from the weed bed, bottom of
the lake, mouth of the stream, Tikur Wuha River, back waters, flooded

arsa and shallow weter of the lake.

6.1 (Cledocera

The 1list of benthic Cladocera of Lake Awasa 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 Diaphnosoma excisum, Alona sp cf. quadrangularis,

Alona, sp, Alona davidi and Macrothrix spinosus were collected from

the grass Paspalidium geminstum using a hand net at different stations

IV-XI from the lske (Appendices B,F,I,K,N). Digphnosoma excisum,

Macrothrix sv and Alona davidi were also collected from Nymphea sp at

stations I and X (Appendices K,F'), Moina micrura and Alons davidi

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



- 48 -

Macrothrix spp were collected from the bottom of the lake using an
Blman grab at station VIIT (Table 5).
Alona pulchela, Macrothrix spinosus and Macrothrix triserials were

collected from seasonally flooded grass infront of hotel at station XTIV

(Appendix T'). Also Moinodapnis macleary and other cladocerans were

collected from temporary water near Relief and Rehabilitation Commission
Office at station XIIT (Appendix 8').
6.2 Copepode (cyclopoida )
Copepods are s substantial component of the benthos of Leke Awasa,
In addition to the limmetic formg, many ar2 benthic forms end constitute
ebout 22% of the benthic fauna of Leke Awasa. Most of the benthic
cyclopoids were found in the weed bed (Table 6). They were also found
in smell numbers at the bottom of the littorel and a mean of 2,941 per
m2 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 part of the lake, More than five genera of cyclopoids (Table 16)
were reported from different stations in the leke. The sites of collection
were from the weed bed, bottom of the laeke, shallow water of the lake,
in mouth of Tikur Wuha, back waters and seasonally flooded grass.
Accordingly cyclopoid copepods were the cominent group. These were
collected from the grass Paspslidium geminstum in different parts of the
lake including stations I and V (Appendices D,E). One cyclopoid species,

Mesocyclops aeguaterialis similis, was also collected from water lilies

(¥yumphae sp) from station I in the.eestern side of the lake (Appendix D).

iRt i e .
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Cyclopoid Copepods, some of which with epgs, were collected from
stations VIT and VIIT using an Ekman grab from the bottom of the littoral
(Table 3,5).

Ectocyclops spp were sampled from shallow water at station IIT
{Appendix Q') and E§§99X§;QE§_g@ggggprialis.gi@i}ig were also collected
from stotion XIII in temporaty woter collections {Appendix 8'),

Cyclopoid copepods including Afrocyclops spp were collected from the

rnouth of Tikur Wuha (Appendix V'}.

6.3 Branchiura: Argulus spp

These parasitic copepods (Pennack, 1953) were found in the lake
but with less frequency, They are usually attached to their hosts
which may include fishes and emphibians Prasad (1980). The branchiuran
copepods were collected from the bottom of the lake at littoral region
and the mocraphyte zone by usiné an Ekman grab and o hand net respectivealy
{(Table 2,6).

Argulus spp wera accordingly eollécted From Sﬁuthern tip of the ‘

loke, station V ot the edge of the grass Paspalidium geminotum by using

an Ekwman grab (Appendix a), Argulus spp were aslso collected from the ‘
vottom of the lake 100 meters from grass under the mud of open vater ‘
at stotion IX, (Table 4}, These parasitic Copepods were also collected

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

E.G), in Nymphase, trom flooded area infrpnt of hotel at station XIV ‘
(Appendices R,%')}, from station XTI in the grass Paspalidium (Appendix
I) and in the mouth of Tikur Wuha {Appendix Y?) by using a hand net. ‘
6.4 Ostracoda - :
These groups of urganisms were the ﬁost numerious of all benthic I

forms, ‘They constitute about 874 of the benthic community at the bottom J



(Pable 2), It was noted that these Torms were moinly bottom dwellers.
Ostracods were found at the bottom of the littoral recion under vegetation
cover extending upto 1000 meters into deep water (Table 5). The ostracods
had their highest density about 50 meters distance from the outer margin

of the grass Paspeslisium geminatum under open waber.

The ostracods collected at the bottom were mainly Limnocytherinae
(rough surface 95.82%) and in addition smooth surface forms L.18%,
Darwinulidae, wvere also collected.

Ostracods were also found in the macrophyte zone and the mouth of
Tikur Wuha but relatively in less numbers (Table 6,12) than the bottom
population. In addition ostracods were also present in back waters and

seasonally flooded aree of the loke (Table 11),

7. IEphemeroptera
Two families of mayflies were commonly found in the lake. These
The Ephemeroptera constituted about 2% of the.whole banthic community.
These meyfly nymphs were collected from the bottom of the lake, weed
bed, shallow water of the lake, mouth of Tikur Wuha, back waters and
seasonally flooded area,
ggggig spp were predominantly found st the bottom where they were

fifteen times denser than Cloeon spp (Table 2). Ceenis and Cloeon spp

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

and IX et different times of samplings (Table 3,L4,5) and(Appendix C).
The Ephemeropterans were also collected from the weed bed; here the

Cloeon spp were shout ten times more nuaserous those of Caenis spp. In

the weed bed the mayflies were collected from stations I,IV,V,VI,VIT,



IX and X in the grass Puspg}gﬁgg@_(A vpendices DUE,G,H,K,L,N,Q). Mayfly

nymphs were also collected from stetions IV, VIT,VITI,Xand XI in Nymphae

{Appendices W.Y,B',C’'.E') and here too the Cloeon spp were more dominant

than the Caenis spp (Teble 8). Semples collected from Tikur Wuhs

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

mayflies and there ‘too the Clocon spp were more dominent than Caenis spp.
Adults of Cloeon collected at lights at night indicated that there

was one common species of Cloeon and two rare species. Flying adults

of Caenis caught at the lake shore apvesred to belong to only one species,
8. Heteroptera

During the year 1944-L6 while travelling widely in Ethiopia, Kenya
and Somalia Hynes (1955) had collected aquatic heteropterans. One of
the collections made was in Lake Awasa on open sandy bheach and in the

same Lake Awnsa at inflow. Micronecta scutellaris stal, Mesovelia

vittigera were collected in the main lake where leaves of water lilies

broke the surface or where there are emergent vegetation. Gerris

gseverinin Kirkeldy, Microveliia gracillima Reuteur, Microvelia awasai

Poison, Hydrometra somsliensis Poison, Mesovelia vittigera Horvath,

Micronecta scuttellaris stal, Micronecta isis, Sigera sexilineata Reuter,

Laccocoris limigenus stal, Sphaerodema grassei Poison were collected from

the inflow., Nevertheless, the family Nepidas, Notonectidae, Pleidae,
Herbidae and Rantaridae were not collected from the strean.

The family corixidae Micronecta denticulate Hutchinson, Gerridae,

Naucoridae Laccocoris spp, Notonoctidee Anisops spp, Mesoveliidae, Plea,

Veliidae and Homoptera were collected from lake Awasa (Table 6) mainly



from the weed bed, Corixidae Micronects denticulata Hutchinscn and

notonectidae Anisops spp were the dominant heteropterans.

The heteropterans .collected at the mouth of Tikur Wuha (Table 12)
were similar to those found in the main lake around the macrophyte zone,

In addition, Nepidse Renatra cf. parvipes, Belostomatidae Sphaerodema cf

grassie were collected from sessonally flooded grass (Appendix U').

9. Coleoptera
Many larva and adult colecpterans were collected from Lake Awasa
from the Weed bed through-out the study period (Table 6), Dytiscidae

were the dominant coleopterans. In this group are included Hydrophorium

and Notorini spp. Hydrophilidae were also another important family
collected. Other coleopterans such as Gyrinidse, Curculionidae, Scarbidae
and many other aquatic and some terresterial colleopteérans were found in
the lake.

Coleopterans collected from Tikur Wuha (Table 12), seasonelly
flooded grass, shallow water of the lake and back waters (Table 11) were
similer to those found in the main lake and most of the beetles collected
were predators.

10. Diptera

10.1 Chirocnomidse

A total of twenty seven generas of chironomid larvae were reported
from the lake (Table 17). These midges constitute ahout 10% of the benthic
community of the lake., Most of these dipterans were littoral and very few
were profundal forms. The majority of the chironomids were found at all

times of samplings and few showed seasonality (Table 13-14)., Apart from
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the main lake, chironomids were also collected from the mouth of Tikur
¥uha {Taeble 12) back waters of the lake and seasonally floocded areas
{Table 11} and all of them were found Lo be similar to those found in
the main lake.

Most of the chironomid larvae in the littoral zone bore into the
stems of such mecrophytes as Paspalidium geminatum and Cyperus spp and
pupate there., Some of the chironomids (eg. Milodorum and Cricotopus
spp) cen also construct their tubes frowm detritus and dead algae specially

of Botriococcus spp.

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

Other midges such as Cricotopus scottae, Procladius spp and Tanytarsus

spp were also found in large numbers in littoral region. Ablabesmyia,

Cladotanytarsus, Cryptochironomus, Polypedilum, Procladius and Tanytarsus

species were mainly bottom dwellers. Species diversity and faunal

number of chircnomid layrvee collected from the bottom of the open water

decreased with the progress of the depth of the lake., The habitats of

the bottom dwellers extend from the macrophybe zone dgep into the bottom
- of the open

water to the margin of the flocculant mud. Such bottom dweliing nidges

as the Ablabesmyia, Cryptochironomus, Polypediluwn Tanytarsus and

Xenochironomus were mainly found in the littoral regions under the

vegetation cover . Nevertheless, Clodotanytarsus and Procladius vere

the only midges which extended onto the bottom of the deep water (Table
4-5). According to Thut (1969) Procladius spp do not build or construet
mud tubes but actively move aboubt the substrates searching for food., They

are also one of the chironomids whose larvae are found in open water.



Unlike Leke Kinneret, ¥ugler (1978) from which chironomid lervae

were reported from the depth of 42,5 meters of the profundals, the
chironomids from Lake Awasa reoch only maximum depth of 8 meters. Here,
the benthic organisms are restricted to the littoral regions. Similarly
Lake Chilwa McLachlan (1979) harbours most of its chironomids in the
macrophyte regions.

Some of the midges were not striet littoral or mud dwellers. There

were chironomid larvae which were common to both habitats. These types

of larvae include the Ablabesmyia, Cladotanytarsus, Procladius, Cricotopus

scottae, Dicrotendipes, Parachironomus, Polypedilum,Cladotanytersus end

Tanytarsus species (Table 4~5).

Orthocledini, Corynoneura and Nanoclsdius were found only in the

weed bed (Table 6). On the other hand Clinotanypus and Xenochironomus

were strict bottom dwellers (Table 2).

The chironomid lervee which were found at the mouth of Tikur Wuha
(Teble 12} were similar to those living in the main lake. But the
ghironomus spp were nainly found at the mouth of Tikur Wuha. They were

very rare in the main lake, Tn addition, Cricotopus albitibia, Nilodorum

spp, Parachironcmus, Polypedilum, Cricotopus scottae and Parsmetriocnemus

were collected at the mouth of Tikur Wuha near vegetation Pepyrus. The
bottom of the river had relatively fewer chironcmids. Procladius,

Dicrotendipes, Nilodorum and Parachironomus spp were collected five

meters from the mouth of Tikur Wuha.
Chironomids collected from 25,4.83-12.2.84 (Table 7) in the grass

Paspalidium geminetum consisted Hilodorum spp and Cricobopus scottae

in large numbers, These midges constituted more than half (0.77) of the




whole chironomid community collectoed. Egﬁyﬁgyggg_sppb Polypedilum,
Parachironomus, Cricotopus albitibia and Nonocledius were found in small
numbers. The chironomid larvae were 14% of the whole benthic community
found in the grass.

Chironcmids cellected in the lake around Nymphea were fairly
abundant and constituted 25.5% of the benthic community in this region
(Table 8). Nilodorum spp were the dominant midges. They constituted
half the population of chironomids. Procladius species were the second
dominant group followed by Cricotopus spp.

In Cyperus, unlike the grass and water lilies (Nymphee spp),

only a few kinds of chironomid larvee were collected. Cricotopus scottae,

Nanocladius and Nilodorum species were the dominant group (Table 9).
The bottom samples collected from the lake using the Ekman grab

consisted mainly of the Chironmids Cladotanytarsus and Procladius,

Other chironomids such as Nilodorum, Polypedilum, Xenochironomus and

Cryptochironomus were also found (Table 2). These midges were mainly

present at the bottom of the littoral region. Nevertheless the

regiony they were found deep under the open water mud. Larvel abundance
was, however, grester up to the distance of 50 meters from the grass

Paspalidium geminatum zone (Table 3,4.5).

10,2 Qther dipterans

Such dipterans larvae as Ceratopogdnidae Bezzia spp, Culicidae and
stratiomyiidae  were also collected in the lake (Table 6). Some
other dipterans adults were also found. These were mainly collected

from the weed bed using a hand net. All the dipterans collected from



the bottom of the lake belong to the family chironomidae (Teble 2). Most
of the Stratiomyiidae were collected in the weed bed and some were found
in the mouth of Tikur Wuha. Most of the biting midges, Caratopogonidae
Bezzia spp and Culex spp were collected from the mouth of Tikur Wuha

p :
stream nesr Cyperus pepyrus using hand net (Appendix 2').

11, Mollusca

Mollusca {gastropos snails) were collected from different stations
in the lake. The molluscs were found in the macrophyte zone, bottom of
the lake, back waters and seasonally flocded areas. No snails were

collected in the mouth of Tikur Wuha river.

costulatus were collected from the grass Paspelidium geminatum at different
times and different stations - I, III, IV and XI (Appendices D.G.0,P,Q).

Bulinus truncatus, Bulinusg forsksli and Afrogyrus coretus were also

collected in Nymphee at stations I, IV, VIII, X and XI (Appendices R,S,

¥, ¢', D', F', G').

Few Bulinus truncatus were also collected using e hand net at station
IX (Appendix J'). They were also collected from Potamogeton at station
XI (Appendix 0t).

Bulinus truncatus and Gyraulus costulatus were collected from the

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

grab {Table 3,4,) (Appendices B.C.). The snails Gyraulus costulatus
were sampled at site VIII between Cyperus and the grass Paspslidium from

hard bottom where the vegetation Chare was dominant,

Bulinus truncatus, Gyraulus costulatus and Lysmnea natdlensis were:

collected in shallow water at station ITI {Appendix Q') and the snails

Biomphalaria sudanica, Bulinus forskali and Bulinus spp. were collected

from station XIV (Appendix U')},
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12. Fish fry and minnovs

Most of the fish fry were collected frow the weed bed (Table 6)
and Polamogeton (Pable 10) by using s hand net. ‘“fhese were Oreochromis
niloticus, Barbus spp ond small cyprinidont minnows. Oreochromis
and eccnomic uses.

13. Beasonal distribution of the benthos

The presence of the benthos of Lake Awasa was not much governed by
seasonal varistions. DBoth the weed bed and bottom samples had to a
lesser extent differences in their faunal composition at different
5CAS0NSE .,

According to Daniel Gemechu (1977) the type of rainfall regimes of
the lake region in the southern Rift Valley ore characterized by one
rainy season, that is, the rainy monthe are contiguosly distributed.
This also meens that there is only one dry season. There are eight
reiny months from March to October and there are no "small rains'.

The seasonal distribution of the benthos of Lake Awass is given
on table 13-1hk, Compared to wet season, the benthis organisms were
found relatively in larger numbers in dry season. For instance the
oligochaetae Limnodrilus spp were collected in the weed bed in dry season,
only. On the otherhand naididae(Nais spp) were dominant in the weed
bed during wet season. Copepods constituted h9.75%7 of the number of
the benthos community in the dry season and their number was reduced to
13.43% in the wet season. Heteopterans on the other hand had their
largesénumbers during wet season, Trichopterans and molluscs had their

highest numbers during the dry season.



TABLE 2 (Cont'd.)

61 -

2?%;?83— Benthic Organisms No. | Mean Fo. 5
10.2.84 n = 30 S$.D. {No./m %
Cricotopus Scottae 3 ¥ 0,00k
Parackironomus Sp, 1 ¥ 0,001k
Chirone mus sp 1 % 0,001k
Criptechironomus 17 ¥ 0,023
Dicrotendipes 1 ¥ 0,001LL
Nilodorua Th * 0.1
ParacLironomus 1 ¥ 0.0014
Polyradilum 32 *® 0.04k
Xenochironomus 27 * 0.037
‘Cladotuﬁjfarsus pseudamancus 366 ¥ 0,492

* Proporticrs of Chircnomidae




TABLE 2 (Cont'd.)

Benthic Orgenisms No. Mean No. 5
n= 30 18.D. No. /m s
Tanytarsus 2 *Q.003
Chirenomid pupa 11 0.37 0.85 186 0.03
Clinotggxgﬁs 1 0.033 2
Clinotanypus brevitarsis 2 0.067 3
¥ilodorum brevipalpis 5 0.17 T
Paracﬁironoﬁus sP 1 0.033 2
Cladotanytarsus 2 0.067 3
Mollusca Gastropod snails 22 0.73 26 32 0.058
Bulinus sp 1 0.033 2
Sulinus frﬁncﬁtus 7 0.23 10
Gyraulus costulatus 1kh 0. L7 21,
TOTAL 37961 1265.37 56,182 100,00

¥ Proportions of Chircnomidae




TABLE 3

Benthic Organisms of Lake Awasa Collectecd

from Shalfo using an Ekman grab

Water—

Date Benthic Organisms | lilies Cyperus |in gress | edge of %ggm Mean Ho No./‘m2 %
10.6.83 Nymph ea ' o ' Zrass grass n=>=
Oligochaeta
Naididae 1k 2.8 124 0.14
Limnodrilus 154 51 1.0 1829 2.09
Ostrecoda 26 321 5186 3026 1711.8 76004
Darwinulidae T2 173 112 71.k 3170 3.63
Lirmocytherinae 249 5013 201k 1635.2 72603 83.47
Copedode 1k &7 281 T2. b4 3215 3.68
Cladocera 1 1 1k 3.2 142 0.16




TABLE 3 (Cont'd.)

) : ) . Water— edge 50m 5
Dete Penthic Organisms lilies Cyperus in of from Mean No. ¥o. /m 7
1C.¢S Nynmphae Zrass grass | grass |n =5
Ipnemeropiers 46 £ & 3 L 13 57T 0.68
Jlogon SpP 3 : ) * B
Caenis spp L3 5 4 2 L
Occnata
Anisortera 2 0.k 18 0.02
Trichoptera 1 L 1 Ll 0.05
Chironorid larvae 38 37 81 276 156 | 117.6 3221 5.96
Avlabesmyia 0.02 *0.02 | #0.08
Procledius *0,46 %0.03 0.33 *¥0.32 ] *0.38
Crystochironomus *0. 0L
Dicrotendipes ®0.02
Tilodorum %0, 5k *¥0.93
Polypedilun %0.02 | #0.05

 ¥Proportions of Chironomidae




TABLE 3 (Cont’d.)

i
(o))
W

Water— 50m
Date Benthlc Organisms lilies Cyperus edge of | Trom Mean No.
10.9.8 Nymphea grass Zrass n=95 %
Cladovenytarsus *0.,6 *0.5
Zemytarsus
Chircromid pupe 2 i 1.4 0.07
Nilodorun 5revinalgis 2 Y
Molluscs
Bulirus truncatus 5 1 0.05
TOTAL 5696 3532 1965.8 10C.00

12k 52

¥Proportions of Chironomidsze




TABLE &

Benthic Organisms collected from South of

Rima using Ekman grab

Between | | Ianer | Quter Distance from Mean 5
Date Benthic Orgenisms grass % {Within { edge of | edge of Trass in meter Na. To./z
9,2.8% Cyperus {grass | grass grass 50 [100] 200 13500 { n=8 %
Nematoda 128 52 L 23 121z 0.53
Oligozhaeta
Kejdidae < 122 15 710 | 0.68
Lirnodrilus 66 42 6 221 9 u2 5 23.58 | 1060 0.58
Copezoda 2k 20 2 35 16 130 L2 5 35.13 | 1560 1.45
Argulug 1 0.125 & 0.006
Ostracoda 2779 1054 659 5850 | 3113 |96T{ 4670 | 16 | 2165 96109 §9.23
Hydracerina 1 2 0.375 17 0.02
Ephenercptera Caenis 33 10 1k 3 7.5 333 0.31




TABLE 4 (Cont'd.)

; Between | With~ [Inner | Outer Distance from Mean 5
Date | Berthic COrganisns grass % | in edge | edge zrass in meter No. Yo./m %
9.2.8%4 Cyperus | grass | of of 50 100 200 50C n=8
grass | grass
é Trichoptera 18 1 10 1 3.75 157 0.16
| Chironomid Lervae 338 132 252 154 137 | *0.67 123 TO 151 E70% £.22
Ablabesmyisa 3,03 *0.07 *0.03 |%0.06 *0.03
Clinotanvpus *0.03
rocladius ¥0,03 0,07 *¥0.06 [¥0.11] *0.33 [ *C.L8 | ®0.0k
Parachironom:s Sp. 0.06
Cryvitochiz Jnonus *0.05 ¥3.03 *0.06 {*0.01 0,14
Polypedilum *(0, 08 ®*0,07 10.2% | *¥0.16
¥enochilronomus ®3,09 0,37 {0.06 %0.23
Cladotanytersus 0,71 0,40 [0.65 | *0.69 | #0.63 ¥0.32
i i
¥Proportlions of Chironomidse




TABLE 4 (Cont'd.)

3]
(e8]
]

Between nner {Outer r . Distance from Meen

Date | Benthie Orgenisms grass & | Within ledge of edge oI gress in meter | Ho No. /me %
9.2.84 | Cyperus | grass . [grass rass 50 | 100} 200 {00 | n=8

Chironomidpupe 1 1 0.25 1 0.01

Clincoanyyus 1

| Pareschiror omus 1

| Mollusce~Bulinus sp 1} 0.125 S | 0.00%

g TOTAL 3387 1259 { 1010 4378 | 3289111094878 | 9T f{2k26 107709 | 1C0

§ L |




Dore using Ekman grab

TABLE 5

Benthic Organisms collected from

g Between Distance from grass in meters 5
i Data Benthic Organisms | grass & Within | Edge of Mean ¥o. {Nc./m %
g.2,.84 ' Cyperus| grass | grass 50 {100 (200 500 11000 . 'n=8 B

Oligochaets
Limnedrilus spp 13 31 1T 7 8.5 377 1.53
Ostracoda 857 420 09 969 [305 lezz | 32 | 160 421.75 18726 | T5.77
Copecoda 199 100 3 131 {43 [ 60| 91 78.38 3480 | 1k.08
Clzdocera 15 T 2 54 12 5.13 228 0.82
Hydracarine 1 20 2.63 117 0.47
Ephemeroptera—
Caenis spp. 55 6.66 305 1.23
Trichoptera 1 1 i 0.75 33 C.13




TABLE 5 (Cont'ad)

§ ] ) Between| | Edge Distance from grass @ean No./
Date Benthic Organisms |grass & Within of No.R m? ) g
5.2.8% Cyperus | grass .| grass| o5 | 100 | 200 | 500 {1000
] Chironomid lervae 46 30 59 .69 10 g 3 3¢ |32 k21 §5.75
Ablabesmyia *0.03
Procladiug #0,31 | ¥0.67 | ¥0.32{%0.21 0,85 |*0.1k 0.5
Cricotopur -
scottae #0.06
Crynrochironomus *0.05
| Bgirow *0.13
Perachlronomus SD, *0.03
Polypedilum %0.05
Cladctanytarsus #0.56 %0.58] *0.79 | ¥0.1k[*0.86(%0.67!%0.5

¥Proportions of Chironomidas
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TABRLE 5 (Cont'd.)

Between | Distance from grass in meters jMean Nc. No./m? 4
Date Benthie Organisms grass & [Within|Edge of n=5
G.2.8% Cyperus |grass |grass 50 1100 [ 200 | 500 | 1000
+
Chironomic¢ pupe
i Cladntany tarsus
nseudomarcus 18 1 0.125 & 0.024
Mollusca
Gyraulus -
‘costulatus b C.5 g2 C.0%
TOTAL 1191 {570 50k 1197]367 | 296 | 138 | 190 556.63 2k7il {1 100.00
- L
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TABIE o

Benthic Organisms of Lake Awasa

collected from weed bed using a hand net

Date
25.5.83- Benthic Organisms Range Meon Ho.
10.2,84 n=hl %
" Nematoda 0-6 0.16 0.019
. 0ligochaeta
* Naididae 0-20h 25.11 3.01
« Limnodrilus 0-6%5 1.5 0.18
Hirudinea 0-1 0.068 0,008
Orbatid mite 0-2371
Hydracarine 0-21h 11.96 1.43
¢ Ostrecods, 0~T30 by, 73 5.36
*Cladocera 0-808 59.39 7.1.2
“ Copepoda 0--2208 2913, 82 35,24
Branchiura Argulus sp 0-2 | 0.205 0,025
4 Odonats nymphs 0-10 3,96 0.b7
" Anigoptera 0-h
Zygoptera 06
% Ephemeroptera 0--9h 30.98 W, 79
Cloeon spp 0-75
Caenis spp 0-19
Orthoptera 0-5 0.205 0.025
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TABLE 6 (cont'd.)

Date
25.5,83~ Benthice Orgenisms Range Mean MNo,
10-2-84 o= Lb %
Heteropters o-T76 g8, 8L 11.85
Micronecta denticulats 0-h99
Gerridee 0--39
Mepidee 0-2
Naucoridae Laccocoris 0~-75
Wotoancetidae Anisops 0-77
Mesoveliidae 0-5
Ples. 0-6
Veliidae 0-772
Homovters (terresterial) 0-28 7,18 0.86
Coleoptera 0--60 13.61 1.63
Curcurlionidee 0-1
Dytiscidae larvae 0-U5
Dytiscidae adult 0-8
Gyrinidae 0-3
Hydrovhylidae larvee 0-3
Hydrophylidae adult 0--3
Scerabidae (terresterial) 0-7




Th

TABLE 6 (cont'd)

22?2.83— Benthic Organisms Roenge Mean No. %
10.2, 84 n_= 4l
Colespbern spp larvae 0-6
Coleopters spp adult 05
I'richopters 0-12 1,09 0.13
+ Chironomid larvae 3-425 88 19.55
Ablebesmyie 0-1
Procladius 0-61
LCorynoneura 0-2
Cricotopus albitibia 01
Cricotpus scottae 0-k2
Nanocladiue 0-6
Nenocladius albitibis 0-1
Dicrotendipes 0-5
Iiilodorun 0-212
Nilodorum brevibuccs 0-6
Nilodorum brevipalpis 0-87
.Parqchironomus 5P, 0-1
Perachironomus P, 0-16
Polypedilum 0-2
Tanytarsus sp 0-50
lenytarsus. nigricornis 0-18
Cladotanytarsus 0-1
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TABLE 6 (cont'd.)

Date
25.5.83- Benthic Organisms Range Mean io, %
10.2.84 n=hl
¢ Chironomid pupa 0-17 2 O.2h.
Procladius 0-1 |
Procladius brevipetiolatus 0-2
Orthocladini 0-1
Coxynoneura 0-1
Cricotopus scottae O~T
Nanociadius vittelinug 0-1 5
Nilodorum brevipalpis 0-10
Tanytarsus nigricornis O-h
Diptera larvae culicidae 0-1 0.068 0.0081
Diptera larvae 0-160 5.0k46 0.61
Stratiomyiidae 0-37 0.93 0.11
Ceratopogonidae Bezzia sp 0-2 oah 0.016
Diptera pupa 0-10 0.66 0.079
Diptera adults o-1l2 2,11 0,25
Hymenoptera 0-10  5.7T 0.69
Lepidoptera caterpillar -7 0.61 0,074
, Mollusca 0—56 6.73 0.81
Afrogyrus coretus 0-2
Biomphalaria sudenica 0-3h

Bulinus sp 0-4




TABLE, 6 (cont'd.)

Date
25.5.83~ Benthic Organisms Range Mean No.
10.2,84 n = bl A
Bulinus forskali 0-22
Bulinus truncatus 0-13
Gyraulus costulatus 0-3h
Fish fry 0-41 1.46 0.17
Tadpole 0~278 6.86 0.82
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TABLE |

Benthic Organisms ef Leke Avasa

collected from grass Paspalidium geminatum

using a hand net

Date
254,83 Benthic Organisms No. Mean No, A
10.2,84 ‘ n = 1h
0ligochaeta
Naididee Lh3 3L.6h 3,66
. Limnodrilus 1 0,07 0,0083
Hirudinea 2 0.1Y4 0.017
Copepoda 555k 396,71 45.85
Branchiura Argulus sp h 0.29 0.033
Ostracoda 298 21,29 2,46
Cladocera 1787 127.64 1k, 75
Orbatidmite 5 0.36 0.0k
Hydracarina 61 h,36 0.50
Ephemeroptera 184 13.h 1.52
Cloeon spp | 108 T.71
Caenis spp 61 h,36
Odonata. 23 1.6 0,19
Anisoptera -
Zygoptera 11
Heteroptera 1707 121.93 1h.1
Corixidae Micronecta - 616 Lh
denticulate

Gerridae 21 1.5
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TABLE 7 {cont'd,)

Date

25.4,83~ Benthic Orgenisms Ho. Mean No.

10.2,84 n = 1h %
Nepidae 1 0.071
Mesoveliidae 5 0.36
Naucoridae Laccocoris *6h 6
Notonectidae Anisops 115 11.07
Plea 2 0,14
Veliidae 808 5T.71

Homoptera 35 2.5

Coleoptera 36 2,57 0.29
Dytigcidae larvae 17 1,21
Dytiscidae adult 6 0,43
Hydrophilidae adult 4 0.29
Coleoptera spp larvae 2 0.1k
Coleopters spp adult 2 0.1h4
Scarabidae T 0.5

Trichoptera 29 2.07 0.24

Chironomid larvee 1797 128,36 14.83
Ablabesmyia 2 #0,0027
Procladius 19 #0,026
Cricotopus albitibia 16 #0,022
Cricotopus scottae 210 ¥0.29
Corynoneurs, T ¥0,0096

¥ = Proportions of Chironomidae
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TABLE 7 {cont'd.)

3,

Date

25.4.83~ Benthic Organismsg No. Mean No,

10,2, 84 n = 1h 4
Nanocledius 12 *0,016
Dicrotendipes 8 0,01
Nilodorum brevipalpis 361 %0,495
Parachirononus SP, 16 %0,022
Polypedilum 15 #0,021
Einfeldia 1 *0,001Y4
Tanytarsus 42 *0,058
Tanytersus nigricornis 18 ¥0,025

Chironomid pupe 56 L 0.46
Corynoneura. ¥0,033
Orthocladini 1 ¥0.033
Cricotopus scottae 12 %0, 4
Nilodorum brevipalpis 12 *0,4
Tenytarsus nigricornis Y *0,13

Diptera larvee 2 0.1k 0.017

Diptera larvae culex 1 0.071 0.0083

Ceratopogonidae Bezzia sp 2 0,1h 0.017

Stratiomyiidae 1 0.07T1 0.0083

Diptera pupa L 0.29 0.033

Diptera adult 19 1.36 0.16

Hymenoptera 13 0.93 0.11

Lepidoptera larvee 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 0.11

TOTAL 12113 865.21 100.00

#Proportions of Chironomidae
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TABLE 8

Benthic Organisms collected in

Nymphea caerulea using o hand net

Date
25.4,83~ Benthic Orgenisms No. Mean No.
12.2.84 N = 17 %
Nematoda 6 0.35 0.092
Oligochaeta
Naididae 557 32,76 8.56
Ostracoda 225 13.2h 3.6
Cladocera 221 13 3.39
Copepada 1642 96,59 25,23
Branchiura Argulus sp 2 0.12 0.03
Orbatidmite 8 0. 47 0,12
Hydracarina 357 21 5.49
Ephemeroptera 231 13.59 3.55
Cloeon spp 132 T.77
Caenis sﬁp 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

Corixidae Micronecta-
denticulata to8 35.76
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TABLE 8 (cont'd.)

Date
25.4,83- Benthic Organisms No. Mean No,
12,2,8h n=17 %
Gerridae 89 5,24
Nepidae 2 0.12
Mesoveliidae 1 0.059
Plea 2 g.12
Naucoridae Laccocoris 151 8.88
Notonectidae Anisops 153 9.00
Yeliidae 166 9.77
Homoptera 3 0.18 0.015
Coleopters, 133 7,82 2.0hk
Dytiscidae larvae 83 .88
Dytiscidae adult b ) 0.24
Hydrophylidae larvae 2 0.12
Hy drophylidee adult 2 0.12-
Scarsbidae (terresterial} 17 1
Coleoptera spp larvae 1T 1
Coleoptera spp adult 10 0.59
Trichoptera 16 0.94 0.25
Chironomid larvee 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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TABLE 8 (cont'd.)

Date

25. 4,83~ Benthic Orgenisms Mean %

12.2.84 Ho. n = 17
Cricotopus albitibis 5 %0,0065
Cricotopus geottae ST *Q.,0Th
Nanocladius 7 #0,001
Dicrotendipes 2 #0,0026
Nilodorum brevibucca 6 *#0,0078
Nilodorum brevipalpis Wt %0, 62
Parachlronomus o3 5 #0.0065
Parachironomus sp, 17 %0, 022
Tanytarsus T1 #0,092
Cladotanytarsus 2 #0,0026

Chironomid pups 16 0.9h 0.2%
Procladius 1 ®0,07T
Procladius brevipetiolatus 2 *0.,15
Cricotopus scottae 1 *0,077
Nanocladius vitellinus 1 *0, 62
§ilodorum brevipalpis 8  %0,62
Diptera larvae strationyiidae 3 0,18 0.046

# Proportion of Chironoms.dae
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TABLE 8 {cont'd.)

—

Date
25,4,83- Benthic Organisms No. Mesn No,
12.2.84 n = 17 #

Diptera larvae 2 0.12 0.31

Diptera Ceratopogonidae -

Bezzia sp b 0,2k 0.062
Diptera gdult 19 1.12 0.29
Diptera pupa 17 1 0.26
| ilymenoptersa 16 0.9h 0.25
Leipidoptera larvae - 16 0.9b 0.25
Mollusca 67 3.9k | 1,029
Afrogyrus coretus 2 0.12
Biomphilaria 3 0.18
Bulinus forskali 12 0.71
Bulipus truncatus i g 2.76
Gyraulus cogtulatus 2 0.12
Fish fry 7 0.41 0.11
Tadpoles 8 0.47 0.12

TOTAL 6507 382,76 100,00
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TABLE 9

Benthic organisms collected in Cyperus

of the lake using a hand net

Date
10.9.83- Benthic Organisms No, Mean Ho.
10,2, 84 n=6 A
Oligochaeta
Neididae 61 10.17 2.33
Orbatid mite 16 2,67 0.61
Hydracarina 35 5.83 1.34
Cladocera Th 12.33 2,83
Copepoda 160k 317.3 T2.87
Ostracoda 2h L 0.92 .
Odonate T 1,17 0.27
Zygoptera 5
Ephemeroptera 32 5.33 1.23
Cloeon spp 18
Caenis spp 11
Heteroptera 27 h.5 1.03
Corixidae Micronecta -
denticulate, 5
Gerridae 1
Naucoridse Laccocoris sp 1
Notonectidae Anisops spp 15

13
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TABLE 10 (cont'd.)

Date Benthic Organisms No., Mean Yo,
25.4.83 n = 2 7
Chironomid larvee 8 i 1.95
Nilodorum T 3.5
Diptera adult 12 6 2.93
Mollusca 5 2.5 1.22
Bulinus truncatus 4
Fish fry 1 20,5 10.0%
Tadpole 275 137.5 67.0%

TOTAT 410 205 100,0%




TABLE 11

lake, seasonally flooded areas and hack waters.

Benthic Organisms collected from Shallow water of the

Date
27.5.83- Benthic Organisms No. Mean No, %
22.,10,83 n=>5
Oligochaeta
Noididae 22 4.k 0.1h
Limnodrilus 65 13 0,h2
Hirudinea 1 0.2 0.01
Ostracods, 1446 289.2 9.37
Cladocera, 531 106,2 3.4
Copepada 4700 9h0 30,46
Branchiura Argulus sp 3 0.6 0.019
Orbatidmite 4883 976.6 31.65
Hydracarina 82 16.4 0.53
Ephemeroptera Thl 148.2 4.8
Cloeon spp T27 1Lks5.4
Caenig spp 14 2;8‘
Odonata 118 23.6 0.77
Anisoptera 3 0.6
Zy goptera 113 22,6
Orthoptera 8 1.6 0.05
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TABLE 11. (cont'd.)

Date
27.5.83~ Benthic Organisms No. Mean No.
22.10.83 n=5 %
Hot-: rocra 1132 227.8 7.38
Corixidae Micronecta-
denticulata 7 1.4
Gy rinidae 1k 2,8
Naucoridae Laccocoris 96 20.6
Nepidae ih 2.8
Notonectidae Anigops 831 166.2
Plese 53 106
Veliidae 127 25,1
Homoptera 207 55.h 1. b7
Coleoptera baT 85.4 2,77
Curculionidae adult 1 0.2
Dytiscidae larvae 157 31.h
Dytiscidae adult 188 37.6
Gyrinidae 3 0.6
Hydrophylidae larvae 1 0.2
Coleoptera spp? larvae 21 b2
Coleoptera spﬁ? adult 56 1.2
Diptere larvae culex 2 0.h4 0,013
Diptersa larvae? 218 50.2 1.k
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TABLE 11 (cont'd.)

Date
27.5.83- Benthic Organisms No, Mean No. %
22,10-83 n=>5
Chironomid larvae 225 45 1.h6
Ablabesnyia #0.06
Dicrotendipes %0.02
Nilodorum #0, 87
Polypedilun ¥0.0k
Stratiomidee larvae 37 T.b 0.24
Chironomid pupa 6 1.2 0.04
Diptera pupa 8 1.6 0.05
Diptera adult Lo 8.4 0.27
Hymenopters 225 45,0 1.46
Lepidoptera larvae 3 0.6 0.02
Mollusca gastropod snails 200 %0.00 1.29
Biomphilaria sudaenica 67 13.h
Bulinus sp L 0.8
Bulinus forskali 1 0.2
Bulinus natalensis 3 0.6
Gyraulus costulatus 3k 6.8
Fish fry 4 0.8 0.026
Frog tadpole 16 3.2 0.1
TOTAL 15429 3089 100,00

# Proportions of Chironomidae
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TABLE 12

Benthic Organisms collected in the mouth of

Tikur Wuha, inlet of Imke Awasa

Date
25,6,83 Benthic Organisns No. Mean No. %
10.2.8h4 n=6
Nematods, 2 0.33 0.079
Oligochsaeta
Naididae 221 ©36.83 8.7
Limnodrilus 13 2.17 0.51
Hirudinea W6 T.67 1.681
Ostracoda 182 30.33 T.17
Cladocera 55 9,17 2,17
Copepoda, 1009 168,17  39.72
Branchiura Argulus sp 1 0.17 0.039
Hydracarina, 67 11,17 2,64
Orbatid mite 2 0.33 0.079
Ephemeroptera 201 33.5 7.91
Cloeon spp 180 30
Caenis sp 2 0.33
Odonsta T 1.77 0,28
Anisoptera 2 0.33

Zygoptera 5 0.83
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TABLE 12 (cont'd.)

Date .
25.6.83- Benthic Organisms No. Mean No. %
10,2,84 n==6
Heteroptere 200 33.33 T.87
Corixidae Micronecta-
denticulata T6 12,67
Gerridae 3 0.5
Nacuoridae:Loccoreoris spp 2 0.33
Nepidoe 3h 5.67
Nntanantidoe Anigons app 36 6,00
Ples V¢ T.83
Veliidae 2 0.33
Homoptera 2 0.33 0.079
Coleoptera T1 11,83
Dytiscidae larvae Ly 7.33
Dytiscidae adult 21 3.5
Hydrophilidae Berosus adult 1 0.17
Coleopterna spp? larvae | 1 0.17
Coleoptera spp? adult b 0.66
Trichopters 83 13.83
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TABLE 12 (cont'd.)

Date
25.6.83- Benthic Organisms No. Mean No.
10.2.84 n==6 %
Chironomid Tarvae 177 29.5 6.97
Ablabesnyia *0.02
Procladius *0.03
Cricotopus albitibia *0.31
Cricotopus scottae *0.03
Parametriocnemus *0.02
Chironomus sp *0.14
Dicrotendipes sp, *0.,02
Dicrotendipes Py *0,08
Nilodorum spp *0,14
Parachironomus sp, *0.03
Parachi ronomus SPy *0.08
Polypedilum *0.09
Chironomid pupa 12 2 0.47
Diptera larvae
Culicidag larvae 19 3.17 0.75
. Ceratopogonidae Bezzia sp 163 27.17 6.42
Strationyiidae 5 0.83 0.19
Diptera adult 1 0.17 0.039
Hymenoptera 1 0,17 0.039
TOTAL 2540 423.33 100.00

*Proportions of Chironomidae



TABLE 13

Senthic Organisms collected from the bottom at differnet seasons

o s b g o b |

Benthic Orgaaisms

bry Season
November - February

Het Seasaon
¥arch - CGcteber

Nod 5
S.D | No./m

-3

Mo./mS| 5.7

7.15 318

16.3 202

4 45
960.65 {1182.2 | 42653
1.62 7é

3 1531
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" TABLE 13 (cont'd.)

95 -

Dry .Season Wet Season
Benthic Orgenisms November—February - YMerch - October
To. M§226No. .2, No./m2 % I¥o. iiig No. No./m? 8.D. %
Ephemeropiera 129 L.9E 10.9 {220 0.45 { 81 6.78 300 8.9 0.7%
Cloecn spp - - 0 - - 10 0.83 37 1.99
Ceenis spp 129 h.96 10.9 | 220 145 3.75 167 5.5
Trichoptera 36 1.3¢ €2 0.13 5 0.5 22 0.058
Chironomid lervas 1753  |6T.k2 89.3 P99k 6.14 625 52.03 2312 50.3 €.11
Ablabesmyis *Q. 0k *¥0,03
Clinctanypus 0,002 - - -
Procladius %0, 23 3.71 *0, 28 8.7
Cricotopus scotiee *0.007 - ~ -
Chironomus spp *#0.002 - - -
Cryptochlronomus *0.03 *¥0.02
Dicroptendines Spl ’ ¥0.003
Filcdorum *0.005 %0, 24
Parachironomus STs *0.005 - - -
Polynedilum *O.Q6 *0.02

*Proportions of Chironomidae




TABLE 13 (cont'd.)

Zenoechironomus

Cladotanytarsus

Chironomid wupa

Perachironomus 5Pq

Cladotanytersus —
pseudomancus

Diptera pupa
Molluscs
Bulinus smp

Gyraulus ¢ostulatus

TOTAL

- Dry Season Wet Season - -
November — Tebruary March - Qectober
!
Mean No. o Mean Wo. 5
o n=26 S.D.jNo. /m % " No. {n=12 No. /m s.D. %
*0, 06 - - -
%0, 56 %0, L1
5 0.19 9 10.019 8 0.€7 30 C.079
077 L 0. L3
1 .039 - - -
2 C.77 b %0, 57
3 0.25 11 0.02%
17 0.65 29 10.053 ) 0.5 ! e2 0.058
3 0.12 5 6 2.5 2z
1k 0.54% 2L - —_
28557 1098.35' 88767 1100 10229 | 852.42 | 278k7T 100

*Proportions of Chircnomidae




Benthic Organisms collected from

TABLE 1t

hand net at different seasons.

macrophytes using a

Dry Season Wet Season
BenShic Organisms Novenber — February March — Ccteber
No. |Mean To. Mean ﬁo.
n=26 % No. | n=19 yA

Nematoda 5 0.31 0.0ukL 1] 0.053 0.012
0ligocheeta

Faidicae 1074 41.39 5.93 2307 | 121.42 28.65

Limnodrilus spp 1y 0.5k 0.077 - - -

Hirufinze 48 1.85 0.26 - - -
Orbatid mite L 0.15 c.022 27 1.52 Q.34
Hydracarina 175 5.73 0.96 63L 33.37 7.87
Ostreccds 702 27 3.87 52 2.7k 0.65
Cladceara 1520 58,46 5.38 635 33.42 7.89
Copepods 2029 3hT.27 L9.75 | 1081 56.90 13.43
Brancriurs Argulus soup 3 0.12 0.017 b 0.21 0.05

y

87 -



TABLE 14 (cont'd.)

Dry Sesson Wet Seasen.
Benthic Orpanisms November—February March—Qctober
' Mean No. Mean No.
No. {m=25 % Mo. |n=19 7
Odopats b1 1.58 0.23 2L 1.26 0.30
Anisophters ) 0.23 - - -
Zyroptera 18 C.€9 - 13 0.95
Ephemcroptera 481 18.5 2.65 | 171 9 2.12
Clceon 81 h1g 16.12 §2 L.o32
Caenis srp Lt 1.81 37 1.93
Heteropters 1999 76.85 11.01 | 137k T2.32 17.06
Corixidae Micronecta dénticulata 1315 50.57 163 §.58
Gerridae 2L 0.92 oG LoTh
Hydrometridae 5 0.19
Naucoridae Laccocoris spp 120 h.62 145 5.68
Notonactidae 373 14.35 52 2.7k
Mescvellidae 1 0.052
Plea 54 2.077 1 0.0352
Veliijae _ 8 1 3.h2 892 L5.95




TABLE ibk {cont'd.}

Drv Season
Novermber — February

Wet Sezason .

March — QOctober

Mean No. Mean No.

Benthic Organisms No. n=26 % Ne. n=19 A
Lomoptera 38 1.16 0.21 2 C.1L 0.C3
Coleoptera 176 £.77 .97 i 4.05 0.96

Iytiscidee larvae 113 4.35 3L 1.79

Dytiscldae adult L 0.15 8 0.k2

Hydrorhilidaee larvae 2 0.077 3 0.16

Hydrorhilidae adult & 0.23 2 0.11

Scarstidae adult 23 0.39

Coleortera spp. lervae 2 C.0TT 23 1.21

Coleoptera spp adult g 0.31 & 0.32
Trichoptera 124 b, 77 0.68 T 37 0.068
Chiroromid larvee 2261 88.11 11.62 1205 £3.k2 1h.97

Ablabésgyia #0.001 *0,004

Procladius *0.,08 -

Cowynoneura . #0.003 ¥0.004

Cricotopus albitibla *0.01 %0, 0l
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TABLE 14 (cont'd.)

Tégxgarsus

Dry Season Wet Season
Novenber — Feb. March — October
Mean No. Mean No. '
Benthic Orgsnisms Ho. n=26 1 7% No. n=19 A

Cricotopus scottae *0.40 %0, 09
Nenocladius *¥0.01 *0,025
Pavanetriccpemus *0. 000& -
Chi:ono:gg SPD *#0.02
Dicroter dipes S %0, O0L #0,01
N¥ilodorum SPD %#0.35 *0.8
Nilodorwum brevibucca %0, 00k -
Yilodorum brevipalpis ¥0.007 -
Parachironomus SPq *0.003 *0.002
Parachirononus P, *¥0.,02 ¥Q.002
‘Polypedilum %0.01 *0.00k
Cladotanytarsus *0.001 -

*0.08 -

*¥Proportions of Chironcmidse



TABLE 14 (cont'd.)

Dry Sesscn Wet Season
November-February March — October
Mesn Fo. ’ “1. Mean No.
Benthic Organisms No. | n=26 g ¥o. n=1% 3
Chironomid pupa 67 2.58 0.37 15 0.79 0.19
Procladius #0.03 - -
Procladius brevipetiolatus - *0.25
Orthocladini *#0.03 ' -
Fanocladius vittelinus - *0.25
Corynoneura *0.03 -
Cricotopus scottae %0, 36 _ ¥0.125
Wilodorum brevipalpis *Q, L2 ¥0.128
‘Tanytarsus nigricornis ¥0.13 - -
Diptera Larvae culicidae 19 0.73 0.11 1 0.052 0.012
Dipters larvae L 0.21 0.049
Straticmyiidae ) 0.23 0.03 3 0.16 0.037
Cerstopegonidae 169 6.5 0.93 - -

*Proportions of chironom:dse
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TABLE 14 {(cont’d.)

Dry Season Wet Season
Hovember—February March—Cetober
Meen No. Mean No.
Benthic Orgenisms Yo. | n=2f 7 No. | n=19 A
-
Diptera pupa 15 0.358 0.08 18 0.95 0.22
Diptere edult 17 0.65 0.0¢% 35 1.8k 0.hk4
Hymenor+era 12 0.Lé 0.07 15 1 0.24
Lepidopiers Iarvae 19 0.73 0.11 6 0.32 0.075
Mollusca 78 3 Q.43 22 1.16 0.27
Afrogyrus coretus 0.12 - -
Blomhilaria sudanica 0.77 1 .052
Bulinus spx 12 0.L46 6 32
Bulinus forskali 21 0.91 - -
Bulinus trvncstus L1 1.58 13 0.66
Gyrauius costulatus 1 0.039 2 0.1
Fish frv : 3 0.31 0.0k 52 2.7h 0.65
Tadpole 9 0.35 0.05 278 14,63 3.L45
TUTAL 18148 £98.00 100 | 8es55 hg3.2h 100
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TABLE 15

List of benthie cladoceras of Leke Awasa

1. Alona davidi King

2. Alona cf. guadrangularis Muller

3., Alona sp.

k., Alona pulchella King.

5. Disphnosoms excisum Sars,

6., Macrothrix sp.

Ts Macrothrix spinosus King
8, Macrothrix of triserialis
9. Moina micrura Kurz

10. Moinodaphnia macleayi King.




- 104 -

TABLE 16

List of benthic copepod of Lake Awassa

1. Afrocyclops spp
2. Cyclopoid spp
3. Ectocyclop spp

b, Mesocyclops{mequatorialis) similis

5. Mesocyclops spp
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TABLE 17.

List of chironomids collected from Lake Awasa

and its surroundings

1. Clinotanypus claripennis Kieffer +
2, Procladius brevipetiolatus Goetghebeur +4+
3., Ablabesmyla nilotica Kieffer +
k., Ablabesmyis freemani Harrison +++
5. Tanypus gutabipennis Goetghebeur +
6, Cricotopus scottae Freeman ++
7. Cricotopus albitibis Walker \++
8, Nanocladius vitellinus Kieffer +
9, Corynoneura dewulfi Goebghebeur +
10, Parametriocneius spp +
11. Nilodorum brevipalpis Kieffer ++++
12, Nilodorum brevibucca Kieffer ++
13, Dicrotendipes fusconotatus Kieffer ++
14, Dicrotendipes lY-punctatus Goetghebeur +
15, Chironomus calipterus Kieffer +
16. Chironomus transvalensis Kieffer +
17. Cryptoéhironomus lindneri Freeman +

18, Parachironomus (Littare) acutus Goetghebeur ++




19,
20.
21,
22,
23,
2h,
25,
26,
27
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TABLE 17 (cont'd.)

Parachironomus dewalfianus Goetghebeur

Polypedilum abyssiniae Kieffer

Polypedilum deletam Goetghebeur

Einfeldia imicola Kieffor

Xenochironomus sp

Cladétanytarsus psedomancus Goetghebeur

Tanytersus bifurcatus Freeman

Tanytarsus hornl Goetghebeur

Tanytarsus nigricornis Goetghebeur

-+ = Rare
++ = Common
+t++ = Very common

++++ = Abundent

++
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TABLE 18

A list of some important macrophytes collected from Lake Awasa

and in the wouth of Tikur Wuha river. (+).

1. Ceratophyilum demersum L.

2. Cyperus exalntys Rotz.

®3, Cyperus papyrus I.

#,  Lemns minor L.

®5, Ludwigia stolinfers {Guillem and Peroth) Roven.

6. Nymphea caerulea Sav,

7. Paspalidium geminatum (Forsk) Stapf,

8. Polypgonum senegalense Meisn.

9. Potamegoton schweinfurthii A. Benn,

10. Pycreus nitidus (Lam.) Reynal

11. Scirpus brechyceras Host ex. A. Rich

12, Typha angustifolia Conn.

13. Urticularis inflexa Forsk.

#14,  Wolffis arrhiza (Hirk.) ex Wim (New to Ethiopia)

% (ollected only in mouth of Tikur Wuha river.

+ The mbove equatic macrophytes have been identified by

Ato Getachew Aweke and partially by Kew Garden Herbarium,
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TABLE 19

————

Lake Awzsa, temperature and Oxygen profiles

Depth 9 Dec. 1983 10 Feb. 1584 28 Apr. 1984 26 Msy 1984
meters oC Oxygen OC Oxygzen OC Oxygzen oC Oxygen
g/l mg/1 mg/1 mg/1
0 2k Tk 20.6 7.2 27 6.3 28.L 6.3
1 22 “é.2 19.8 7.2 25 6.6 25.0 7.15
2 - 22 7.5 16.6 7.1 2h 7.1 eb.7 7.11
3 21.8 £.5 9.5 7.15 23 €.15 eh,s 6.6
L 21.5 £.4 19.4 7.0 23 £.15 ah.h £€.0
5 21.5 £.2 19.4 £.95 23" 5.8 L. L 5.8
) 21.¢ £.0 18.4 6.9 - - 24.3 5.29
7 21.0 €.3 19.4 £.9 - - 24.3 5.65
3 21.0 6.2 19.4 £.85 - - 2h.0 5.28
9 21.¢ 5.8 15.4 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.% £.80 - - 23.7 3.20
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TABLE 1§ (cont'd.)

Depth % Dec. 1983 10 Feb. 198L 28 Apr. 1984 26 May 1984
meters O Cxygen ¢ Cxygen °c Oxygzen ¢ Oxygen
mg/1 ng/l mg/1 mg/l.
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.L0
14 - 5.0 19.3 6.5 - - 22.2 2.20
15 - L.o 19.1 £.25 - - 23.2 1.50
16 - L.2 19.0 5.8 - - - -~
a7 - . - 18.0 5 - - - -
18 - - 13.0 5 - - - -
19 - - 19.0 5.45 - ~ - -~
20 - - 19.0 5.35 - - - -
21 - ~ 15.0 5.35 - - - -
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15 June 198k
O Oxygen
mg/l
22.5 6.6
23.0 6.5
22.6 6.4
2.5 6.1
22.3 5.k
22.53 5.8
22.5 5.7
22.5 5.8
ce.b 5.8
22.3 5.8
22.3 5.7
22.3 5.7

TABLE 18 {(cont’d.)

25 Aug. 1984
0 Oxyzen
g/l
23 10.5
22. 10.6
22 10.4
22 10.4
22 10.2
22 10.0
22 .7
2z 8.5
22 G.2
22 8.4
22 8.3
22 8.2

11 Sept. 198k

°c

23.
22.
22.
22,
22,
22.
22.
22.
22.
22,
22,
22,

NN W Ww W W w w oYW

=

Oxygen
mg/l

7.1
7.2
7.1
6.4
6.5
6.45
6.4
6.35
6.3
5.9
5.1
k.95

2h Sept. 1584

on Oxygen
zz/1
23.8 9.5
22,4 9.35
22.2 &.8
22.2 3.2
22.2 8.1
22.0 8.0
22.0 7.9
22.0 8.0
22.0 7.85
22.0 7.8
22.0 7.8
22.0 7.6

- 110 -

25 Cet. 198k
oc Oxygen
mg /1
26 9
23 il
22.6 10.4
22.3 9.4
22.2 8.5
22.2 8.5
22.2 8.6
22,2 - .4
22.2 7.87
22.2 7.k
22.2 6.9
22.2 6.2



15 June l§8h

g Cxygen
=g/l

22.3 5.9

22.0 4,

21.8

26,5 .5

25 Aug. 1984

o Oxygen
ng/l

22 7.7

22 7.6

21,1 2.0

21.0 1.7

21.0 1.4

21.0 1.2

21.0 1.2

TABLE 19 (cont'd.)

11 Sept. 198%

Of"
"

22.0
21.9
21.8
2l.
1.
21.
21.

21.
21,

w £ i oy =] 1

Oxy zen
mg/l

4.3
3.1
1.5
1.75
1.8
0.7
C.3
0.25
0.2
0.2
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2L Sept. 1984

°c

21.90
21.60
21k
21.¢

Oxygen
ng/l

6.4
3.2
1.55
1.25

—

25 Oct. 1984

°q Oxygzen
g/l

22.0 5.5

22.0 3.25

21.¢ 1.95

21.78 C.8
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6. DISCUSSION

The benthic organisms in Lake Awas are both sbundant 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

Paspalidiun geminatwe, Nymphea Caerulea, Cyperus exalatus, Potamogeton

schweinfurthii, Cyperus papyrus and other vegetalicn types support most

of the benthos,

The species composition of the vegetation fauna was different from
thise of the mud; at least sevenﬁ} two genersa being present as comparad
to thirty two genera in the mud. As far as density is concerned the
total numbers in the mud were almest entirely due to.the presence of
Ostracods and chironomid larvae, whereas the faunal numbers in the aquuatic
plants were due to other groups. The mud under the vegetation had rather
a mixed fauns due, to some extent, to invasion by fauna from vegetation.

Compared to the other forms of vegetation, the grass Paspalidium
gewinatum supports larger numbers of organisms. According to Scheffer,
Achterberg and Beltman {1984} the penetrability of the vegetation and
physical and chemical conditions within the plant stands may be important
factors affecting the distribution of macroinvertebrates in their habitats.

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

by Nymphea and Cyperus spp were smaller., This may be due to light penetr-

ation and density of plants. According to McLachlan (1969) the largest
chironomid population was present in Lake Kariba where light penetration
was good, while the smallest population was present under the densely

packed vegetation,
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Most heteropterans snd coleopterans species were found also in the

Paspalidium geminatum and Nymphea caerulea, In Cyperus spp heteropterans

and coleopterans appear to be particularly rare.

In Potamogeton copepods, -ostracods, hemipteras, coleopteras and
chironomids appeared to be rate, Nevertheless, tadpoles and fish fry
wvere 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
Scherffer, Achterberg and Beltman (1984} that the vegetation pattern is
probably the main factor in determining the spatial distribution of macro-
invertebrates. Different vegetation types differed considerably in total
feunal density. Species that are taxonomically related tend to have &
similar distribution.

It was cleerly seen that most benthic fauna of Lake Awass were
mostly concentrated in the littorsl region in association with macrophytes.
The nurseries of fishes are also seen in this region and the macrophyte
zone cen therefore be considered as e site of good habitat and breeding
ground for macroinvertebrates and fishes, It would appear clear that the
benthes in this region 1s an important food source Tor fishes, It can
be projected that adverse actions such as cutting and burning of macrophytes
will probably affect faunal existence and this will even leads to fish
depletion.

6.2 Fauna of the littoral mud

In Lake Awasa it was interesting to note that the major chironomid

species under the open water mud were Pracladius brevipetiolatus and

Cladotanytarsus psudomancus. 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 sre also generally sccepted as
being predaceous (Pennak, 1953), The mud therefore supports many predators

feeding on the detritus feeders, Cladotanytarsus pseudomancus, Limnodrilus

spp, Ostracods and Cloeon spp.

6.3 Fauna of the profundus

The profundic mud does not support any macrobenthos. According to
McLanchlan (1969) the physical properties of the substrate particles
themselves are of considerable importance and may under certain circumstances
be the primery factor affecting substrate selection. The physical and
chemical nature of the mud can obviously limit the presence of benthic fauna.

Percentage carbon {g/l00g dry mud) in surface deposits of some tropical
African lakes were compared with temperate lakes by McLachlan (197h). Tt
has been found that most African lakes have lower carbon values than from
temperate lakes, HNevertheless the presence of high percentage carbon value
in the mud of the profundel zone of Lake Awasa did not help to the presence
of macroinvertebrates. The floculant texture of the mud is therefore

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

6.4 Benthiec Curustaceans

The crustaceans which include Cladocera, Copepoda, Branchiura Argulus
spp, and Ostracoda are widely distributed in Lake Awasa, Unlike. Lake: Kinneret,
Isreal, Serruya (1978) the list of benthic crustacen from Lake Awasa does

not include Amphipods, Isopods and Decapods which are mainly the character-

stics of most temperate lakes, Nevertheless, crustaceans from Lake Chilwa,
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Malewi, Kalak (1979)‘and Lake Awsss (Table 15) are similar, For example
in both lakes,

It way be due to theilr opportunistic feeding habit and wide tolerance
of different environmental conditions (Pennak, 1953: Meglitsch, 1972)
that ostracods are found to be the dominant group of all the benthic
organisms of Lake Awasa, According to Pennak (1953} ostracods sare
ominivorous scavengers and their food consists mostly of bacteria,
algae, fine detritus and dead animals. It was clearly seen that ostracods
were the true benthic "infauna" at the bottom of the lake and this may be
sssociated to high fallouts of detritus and presence of other benthic

animals at the bottom.

6.5 Benthic Chironomids

The chironomids found in the leke are among the dominant benthic
orgenisms. Their distribution in the lshke was patchy and this may be due
to the patterns of availability of food and oxygen. Depth is also another
factor which regulstes chironomid presence in lakes., It was found in Lake
Avase that most of the benthic chironomids were concentrated in the
littoral zone down to four meters depth where vegetation is abundant.
Temperature scems to have no sigm ficent effect as there was very little
seagsonal difference {Table 19}.

The majority of the littoral 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 constyruction, It was noted that most
of the chironomids in Lake Awasa belong to the sub-femily chironeminae

(Nilodorum, Dicrotendipes, Chironomus, Cryptochironomus, Parachironomus,
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herbivorous and macrophagus cheracteristics, and alsc build flimsy tubes
of organic detritus algae or small sand grains and silt,

Procledius brevipetiolatus which are found on the bottom down to a

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

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

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

Tube building Cladotanytarsus pseudomancus is common in the sesme region as

Procaldius brevipetiolatus.

6.6 Molluscs

Gastropod snails which are the other important components of the
benthic fauna of Lake Awase are both of medical and biological importances.
Brown (1980) reported twelve genera of gastropod snails from and around
Lake Awasa., In this study, however, seven genere are reported,

According to Kloos and Lemma {1977) and HcCullough (1965) Lymnea

truncatuls and L. nataliensis are found to be host snails of Fagciols

hepatica and Fasciola gigentica and the authors reported that these snails

are also transmitters of Schistosoma bovis in Ethiopia. Lo and Lemms,

{(1975) have pointed out that one of the endemic areas of Schistosoma bovis

is Awssa and the Fasciola infection rate in Awass was 60%. According to

Brown and Wright (1974) Bulinus truncatus is also considered as a potential

intermediate host for Schistosoms haematobium., However, it appears that

many of the snails found by the previous authors were found in smaller

water bodies and swampy regions around the lake, The common planorbid

schistosones.




117

Compaed to the main lake, the scarcity of gastropod sneils in the
mouth of Tikur Wuha moy be due to the absence of large floating macrophytes
(Nimghea spp) and other suitable substrates from the mouth of the stream.

The river itself contained Biomphalaria sp which did not appear to survive

when it was washed intc the lske.

6.7 Parasitic and predator fauna

Some of the benthic fauna of Lake Awass have parasitic modes of life
at least in one of their life ¢ycles. In this group are included Branchiura
Argulus sp and Hydracarina, Coleoptera larvae such sas Dytiscidae and
Hydrophilidae larvae are predaceous. The Dytiscidae group, according to
Pennak (1953), are exclusively carnivorous and they feed on all kinde of
aquatic metazos including dragonfly nymphs, tadpoles-and even small fish.
Biting midge larvae such as Certatopogonidae Bezzia spp are even nuisaﬁce
to higher vertebrates.

According to Bottger (1976) Heteroptera, Coleopters, Odonata,
Plecoptera, Trichoptera and Chironomid pupa are attacked by some larvae
of water mites (Acari, Hydrachnellae). It was salso observed in Lake Awasa
that water mites were seen attached to the body of Hepidae.

The effect of bird predation is also considerable. Lake Awasa is
noted for the wide range of fish eéating birds: Coromorants, pelicans and
herons sre common all over the lake. Big lizards, Varanus sp which were
seen once in the southern %ip of the leke near a rocky shore may also

prey upon fishes.
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Tt has been shown by Dogiel, Petrushevski and Polyanski (1961) that
Branchiurn, Argulus spp, leeches and other blood sucking parasites might
act as vectors of diseases of fishes., By damaging the surface of the body
and internal‘organs of fishes and producing various wounds and ulcerations,
parasites favor the penetration of other pathogenic orgenisms mainly fungi
and bacteria.

The extent of parasitism and fish predation by birds and other
animels were not determined, Nevertheless, it can be infered thet
productivity may be affected by these paresites and predators and further

studies are therefore important,
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7, CONCLUSTON AND RECOMMENDATTIONS

In this study the distribution of the benthos of Loke Awasa wes
mapped, The lake harbours most of its macrobenthos in the macrophytes
at the littoral, The macrophytes appeared to be the most important sites
of interéctions among the benthos., The profundnl zone, however, is devoid
of any macrobenthos,

It has become apparent that most of the benthic faune of the lske
are imporéant sources of food for fishes, 1In addition to this some
benthi¢ fauna have parasitic and predatory habits,

The extensive recrophytes which fringe the lske in ell directions
not‘only provide habitats to the many invertebrates and young fish bub
8lso serve as important Tend sources for the different fauna of the lake.
Tt is important that .care should be taken to maintain the integrity and
health of the macrophytes, otherwise the lske may probsbly be barreg in
macrobenthos and fish fauna if anything disaster occurs to the vegetation.

Because of the very soft and flocculant nature of the profundsl
- mud, introduction of such fish as the carp may drastically increase
turbidity and consequently productivity of phytoplankton can be gfeatly
sl tered, Intro@uction of fish must therefore be carried out after having

essessed the behaviour, yield and commerciel vaslue of fish and their

effects on the present valuable commercial fish Oreochromis niloticus.

[y
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a. APPENDICES

APPENDIX A

Benthic Organisms collected from the bottom of Lake Awasa

Southern Tip of the Lake Using Ekman Greb.

Date Benthic Organisms . Edge of grass No./m2 %
25.5.83
Oligochaeta Naididae 3 133 1.036
Ostracoda 173 1681 59,86
Copepoda, 43 1909 14,88
Argulus 2 89 0.69
Cladocera 1k 621 b, 84
Ephemeroptera 17 751 5,85
Lioeon spp T
Ceenis spp 10
Chironomid larvae 37 1643 12,80
Procladius *0.78
Hilodorum #0,1h
Cladotanytarsus #0, 1L
TOTAL 289 1.2832 100.00

* Proportion of Chironomidae




Benthic Organisms collected from Cheleka using Ekman grab

APPENDIX B

- 132 -

Date Distance from
9.12.83 Benthic Orgenisns Middle of grass in meter Mean Ho. 5
Grass 50 100 | 250 n=1 No./z %
Fematoda 2 0.5 22 0.1
Olizochacta
Naididze 5 1.2 56 0.27
Limnodrilus 7 1.75 78 0.38
Ostracods 205 1395 1138 L3k.s 15292 3.85
Copepods 6 3 133 0.65
Chironomid lervee 2k 56 1 L 21.25 okl L.59
Ablabesmyie ¥ 0.5 ¥0.03
rocladius * 0.25 *0.31 3
Gricctopus Scottae *¥Q.25
‘Chironorms sp *0.03
Polypedilun *0 .06
Cledotanytarsus *¥0.55 1

¥ Proporticns of Calroromidac
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APPENDIX B {(Cont'd.)

Middle of Distanze from grass ¢  Mean No. No./m? %
Benthic Organisms Zrass in meter . n =254
50 100 250

Chironomid pupe

Nilodorum brevipaplis 1 0.25 11 C.054
Mollusca

Bulinus trurncatus 2 0.5 22 0.11

TOTAL ohs5 1458 | 145 L 163 20557 100.00
f




APPENDIX C

Benthic Crganisms collected from Cheleleka using Ekmen greb

134 -

Distance ) . Inner Distance from grass 5
1c.2.8L Benthie Organisms edge of in meters Mean Nc. | No./m %
grass 50 1000 n=273
Oligochaseta Lizmodrilus 28 2 9.33 bk 0.99
Ostraccde 1143 1353 58 851.33 | 3779% 61.18
Copeopda 3 16 18 11.66 581 1.25
Hydracorirs 3 1.00 Ly c.1n
Ephemeropters Caenis spp 10 4 L .66 207 0.499
Odonate nymmh
Anisoyters 2 Q.68 29 0.06%
Chironomid larvee 126 17 11 51.33 2279 5.49
Ablabeszyia ¥0.07
Procledius *0.1 *1 *¥0,71

¥Proportion ¢f Chironomidae




APPENRIX C (Cont'd.)

Inner Distance from grass -
Date Benthic Orgarisms edge of in meters Mesn No. [¥o./m" %
10 —
10.2.84 grass 50 1000 n= 3
Cladovanytarsus sp ®3.29
CladotanyTtrsus-
vseudomancus *0.76
Chironomid pupe
Clsdotanytarsus~
pseudomancus 1 0.33 i5 0.036
Mollusca
Gyraulus costulatus 10 3.33 148 0.36
TOTAL 1323 1391 87 $33.67 L1455 | 100.00

* Proportion or Chircnomidae
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APPENDIX D

Benthic Organisms collected from boat
landing site in grass Paspalidium using

a hand net.

S??§.83 Benthic Organisms No. /handnet %
Cladocera T 4,38
Ostracoda 3 1.88
Copepoda 118° T3.75
Ephemeroptera |

Cloen Sp. - 1 0.63
Heteropters

Naucoridae Laccoris 15 9.38
Chironomid larvae 11 6.88

Cricotopus albitibia *0,33

Nilodorum sp *0,66
Mollusca

Bulinus truncatus 2 1.25
Fish fry 3 1.88

TOTAL 160 100,00

¥ Proportionsg of Chironomidae
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APPENDIX E

Benthic Organisms collected from Southern tip,

Jara in grass Paspalidium using hand net,

Mo, /hand net

%

Date

27.5.83 Benthic Organisms
Copepoda,
Branchiura Argulus sp
Hydracaringe
Ephemeroptera

Cloeon spp
Odonata

Zygoptera
Heteroptera

Corixidae Micronecta -
denticulata

Gerridae
" Notonectidae Anisops
Coleoptera

Dytiscidae larvae
Chironomid larvae

Cricotopus scottae

Dicrotendipes

Nilodorum
Polypedilum
TOTAL

22

3,08
1.54
9.23
33.85

L.54
9.23

1.5
40,00

100.00

* Proportions of Chironomidae







Dat
29,



T
e '
oy


















!\OU



Da

































Das

27



De

2¢



S

















































