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ABSTRACT

A biological survey of fish species in Shiroro Lake, N ger
State was conducted between April 1987 and March 1988. The
speci nens were bought fromthe fishermen at three vill ages
| ocated around the |ake. Information fromthe fishermen showed
that the methods of capture were by gill nets, hook and |i ne,
fi3h traps and fences.

A total of 1,38U specinmens of fish from 13 famlies conprising
22 genera and 31 species were studied. Mst of the species were
imature, of one age group and were in good condition throughout
the period of investigation.

Gowh in Brycinus nurse and reochroms niloticus was

observed to be isonmetric and negative allonetric respectively.

E ght species viz: Labeo senegal ensis, Auchenogl anis occidentalis,

Schi | be uranoscopus, darias gariepi nus, Ml apterurus el ectri cus,

Lates niloticus, Sarotherodon galllaeus and Tilapia zilli showed

positive allonetric grow h.

The fishes exhibited differences in the dietary itens
selected. Mst of themwere found to be predators, feeding mainly
on fish, insects,crustaceans and nol | uscs.

There were significant differences (P<0.05) between the

observed and the expected sex ratio of Schil be uranoscopus and

Hem chrom 8 bi macul atus. For nost of the species, the sex ratio

was approxi mately 1:1.
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CEAPTZR ONZ

INTRODUCTION

The duilding of dams and reservoirs of all sizes is
increasing in Nigeria. The need for hydroelectric power,
in addition to the need for ladustrial and municipal water
suppliesa, irrigation waters, flocd control, develorment of
inland fisheries arnd improved water transportation and
communjication spur on the bullding of the dama.
| The country has a total reservoir of 2,755.35km2 with
ten of the raservoirs having an area of greater than 100km2
(Ita, et al. 1985a). They include Dadin Kowa and Xafin Zaki
lakes in Pauchi State; Obanliki reservoir in Cross River State;
Eiri reservoir in Gomgola State; Tiga and Chalawa Gorge
regervoirs in Kano State; Shiroro lake 1n Niger 3tates and
Goronyo rcaervoir in Sokoto State. Others are Kainjl lake
ghared by Figer, Sokoto and Xwara States and Jebba lake shared
by Zvara and Niger States. The biclogy of the fishes in some
of these lakes have been well documented (Adeniii ard Tta, 19763
Imevbore and Bakare, 1970; Lelek 1572, 1973, 1975; Lewis, 197ha;
Imevbore and Okpo, 1975; and Blake, 1977a, 1977d).

Apart from the imwediate post-impoundment fishery survey
of Shiroro lake done by Ita et al. {1985b), the bialogical
studies of the fishes in the lake sre yet to be investigated.
In this atudy the mair objectives are to investigate:

(a) the species composition of the fish in the lake;
(b) growth pattern with reference to length-weight relationship;

(¢) food and feeding habitsaj



(d) cordition factor;
(e) sex ratios;
(f) fecundity ard

(g) reprcductive cycles of ccmmon species.



CHAP: ;R TWO

LITERATURS REVIEN

2.1 Fish Population in Lakess

The creation of man-made lakes has stinmulated much
regsearch into how riverine fish ccmmunities become converted
into lacustrine ones. Studies on man-made lakes are reviewed
by lowe-McConnell (1966), Obeng (1969) and Ackermann et al.

- {(1973). After a man-made lake is formed, some fishes

formerly living in the river adapt themselves to the new
environment whereas other specles gradually disappear ard

become replaced by different species. The pattern is a general
increase in abundance followed by a stoxdy declinz {fQCkSOHr 12670,
The species which show an {nitial increase in abundance are
generally those that are preadapted to the lacustrine environment,
They include cyprinids, silurids, centrachids, cichlids and
elupeids (Jackson, 19663 Lowe-McConnell, 1977; Symoens et al.

19813 Pernando and Holeik, 1982).

The works of Petr (1969a) and lawson {1969) on lLake Volta,
Ghana showed interesting patterna in the distribution and
abundance of fish populations during the filling phase of the
regervolr. The characlds and the mormyrids were unable ic¢
exploit the changed condition. They decreased in fishemmen's
catches soon after the lake started to form. Cichlid fish
increased and Tilapia became commercially important. Similar
obgservation has heen reported for Lake EKamburu, Kenya (Dadzie,
1980). Ten years after the formation of the Lake Volta,
Alestes species beceme commercially important (Petr, 197h).

Vande. . Y047 {1982) studied the distribution and abundance of
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fish stock in Lake Voltaj fish abundance was high in the
southern part of the lake.

Harding (1966) studied the hydrology and development of
fishes in Lake Kariba, Zambia. He also found that there was
an initial increase in fish populations followed by a decline.
He recorded 29 species, out of which nine proved to be of
commercial importance. The species included Distichodus

mossambicus, Distichodus schensa, Labeo altivelis, Labeo

congoro, Clarias mossambicus, Tilapia mossambica, Tilapia

melanopleura, Hydrocynus vittatus, and Sargochranies codringtoni.

Balon and Coche (1974) reported LO species in this lake.
Fish kills typified the initial filling phase of Lake Kariba
and Volta (Harding, 1966; Ewer, 1966) and Lake Brokopondo,
South America (Leentvaar, 1966). In Lake Brokopondo,
Plecostomos species which are strictly rapid dwellers could
not escape the anaerobic conditions of their new enviromment
and so died in large numbers.

Bailey (1978) studied the ecology of fishes in Nyumba ya
mungu reservoir, Tanzania. He found 20 species of fish with
a large nu;ber of them living in the littoral and the broad,
shallow upstream region of the lake.

In Nigeria, Kainji lake i®s the most thoroughly studied
man-made lake (Sagua, 1979). lelek (1972, 1973, 1975) has given
the possible trend in fish population changes in the lake.

In his studies he found that the family Citharinidae was the
most abundant followed by Mochokidae, Characidae and Mormyridae.
The most important commercial family being the Cithrinidae

followed by Characidae, Centropomidae and Mochokidae.



Lewis (1974a) studied the effect of the formation of the lake
upon the indeginous fish population. He obtained similar

results, with Morayridae being tte least abundant. Lelek
(1975) recorded only one percent of Mormyridae which was
earlier reported as abundant by Banks et al. (1965) and
Motwani and Kanwal (1970). The populations of most of the
mormyrids continue to decline and some even disappeared
altogether(Blake, 1977). A survey study reported by Lewis
(1974b) showed that Kainji lake has 22 families of fish
comprising 47 genera and 92 gpecies.

Other man-made lakes have also been studied in Nigeria.
During the ichthyological survey of IITA reservoir, Ibadan,

Moriarty (1979) recorded six species of fish. They were

Hepsetus odoe, Clarias lazera, Pelmatochronis guentheri,

Hemichromis fasciatus and Sarotherodon galilaeus. The percentage

composition of the least abundart species, Hepsetus odoe, was

0.07 and the most abundant, Sarctherodon galilaeus was 93.%96.

Ita (1979a) reported 23 species of fish for Tiga lake, Kano.

He observed that the family Cichlidae was the most abundant
followed by Bagridae. Antony et al. (1986) studied the
ichthyofauna of Quree reservoir, Plateau State. They identified

four fish species viz: Oreochromis niloticus, Tilapia zilli,

Oreochromis galilaeus and Lates niloticus. The percentage

composition of the four fish species were 33.3, L42.6, 19.5
and 4.6 respectively; like IITA reservoir and Tiga lake, the
family Cichlidae was the most abundant accounting for 95.L%

of the total population.



In a preliminary report on the immediate post-impoundzent
fishery survey of Shiroro reservoir by Ita et al. (1985b),
it was also shown that family Cichlidae dcminated the catch
despite the high mean depth (22.La) of the lake. Lates
niloticus ranked third in terms of abundance in the
experimental samples (16.2%) and fourth in commercial landings
(15.8%).

Abdullahi (1987) carried out a biological survey of
the fishes of Kangimi reservoir, Kaduna State. He recorded
ten families comprising of 16 genera and 25 species. The
family Cichlidae was the moat abundant while Brogridos and
Mochokidae were the least.

Many publications document the Ichthyofauna of natural
lakes e.g. Pryer and Iles (1972). Fernando and Holecik (1982)
have shown that there are more species of fish in tropical
Africa than there are in natural lakes in the tropics outside
Africa. A large number of endemic species is reported in
natural lakes of tropical Africa: 19) in Lake Tangayika, 209
in Lake Victoria and 24} in Lake Malawi (Pryer and Iles, 1972).
In these lakes the fauna is largely composed of Cichlidae
(Lowe-McConnell, 1969; Fryer ard Iles, 1972 and Beadles, 197L)
wvith species of the genus Haplochromis being the most numerous.
In the tropics outside Africa where Lacustrine fish fauna is
poor as low as 29 and 25 species of fish have been reported
for Lake Lanao, Philippines (Broeks, 1950) and Lake Titicaca,

South America (Everett, 1973) respectively.



7

The works of Reynold (1974) and Imeviore and Okpo (1375)
on Volta ard Kainji lakes respesctively have shown that the
tuild up and maintenance of fish populations in lakes depend
on the food availadle, the fish breedirg pericd, the sex ratlo
and the physical factors necessary for successful spawning.
The annual flocding of drawdown zcne vegetation during
impoundment have been found to have effect on fish population.
This fluctuations in lake level have been studied in detail
at Kariba (McLachlan, 1969, 1970, 1971; Begg, 1973; Kenmuir,
1975 and also at Kainji Bidwel, 1976).

Reviews of the factors affecting fish producticn in lakes
and reservoirs by Eschmeyer and Hubbs (1938), Lagler (1952),
Adesanya (1969) Everhart et al. (1975), Oglesby (1977), Ita
(1979b) and Henderson (1979) all show that fisheries productivity
of lakes and reservoirs depend on their morphology, fertility
and climate.

2.2 Food and feeding Habits:

Pishes exhibit a great diversity of feeding habits and
consideradble selection in the food they consumej and it is known

that these choices are important to their relative fitness.

Lagler et al. (1977) believed that the diversity in feeding
habits is the result of eveclutioa leading to structural
adaptations for getting food from equally diversified situations
that have evolved in the environzent.

Although a voluminous amount of literature is available
on the food and feeding habits of fishes, there are ver%,feu
comprehensive fish food studies availahle in 11!0?&23?;

snich relate the focd and feeding habits to the



environment ard the ancmalies in it. One ccmprehensive study
in this category is that of Imovbore and Bakare (1970) on
non-cichlid fishes of River Niger in the Kainji reservoir area.
The study revealed that environmental factors affect the
availability of food and that these in tumm affect the
distribution and the growth of fish,

In another food and feeding habit study using 6,474 fish
gpecimens from nine families, Imovbore and Okpo (1975) were
able to group the fishes of Kainji lake into Plankton feeders,
herbivores, mudsuckers, fish predators and omnivores. More
importantly, they found that a great proportion of the total
fish population was depending on plankton for food and that
they were generally well fed. Olatunde (1978a, 1979b) studied

the food and feeding habits of Eutropius niloticus, Physailia

pellucida and Schilbe mystus in Fainji lake and reported that

E. niloticus fed mainly on insects, P. pellucida on Crustaceans
and immature insects and S. mystus mainly on fish and insects.
Lewis (197La) observed Hydrocynus forskali and Hydrocynus brevis
in the lake to be piscivorous. The work of Arawcmo (1976)
revealed that Citharinus species in the lake feed mainly on
plankton, epipelic blue green and green algae.

On the basis of extensive studies on the food and
feeding habits of fishes in Kangimi lake, Kaduna State,
Abdullahi (1987) concluded that insects, especially the immature
stages form an important focd item for most of the species.

The food and feeding habits of Sarotherodon galilaeus in IITA
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reservoir, Ibadan have been studied by Pagade (1983). He
found this species to feed on a wide variety of plant materials
than fcod of animal origin. The focd in the full stcmach of
the fish conatituted 0.55% of the Lody weight.

Studies on food and feeding habits of fishes were also
carried out in man-made lakes and reservoirs in other African
countries. For example, Dorgeloh (1985) studied the food

preference of the rainbow trout, Salmon gaideneri, Barbus aeneus

and Clarias gariepinus of Sterkfoniein lake. He found that
all the three species fed on benthic organisms (mainly chironcmidae)

and plant materials ccnsisting of Potamogeton, Lagarosiphon and

Phragaites reeds. Bailey (1978) reported for Nyuwmba ya Mungu
reservoir two omnivorous fish species viz: Barbus species and
Synodontis punctalatus.

Fluctuations in water level have an effect on fcod and
feeding habits of fishes. McLachlan (1981) reported that one
great demand of fish in impounded water is that the water level
remain relatively stable so that vegesation may be established
and animal population stabilized since these provide food for the
fish. In a paper outlining a guideline for dam design and operation
to optimize fish basins, Bernacsek (198}) stated that macrophytes
in the 1littoral zone of reservoir jprovide both shelter for
Juveniles and also a large surface area for the growth of
aufwuchs which are important source of food for many fish species.
Macrophytes have also been reported by McLachlan (1969, 1970),
Mitchell (1969) and Matthes (1970) to increase abundance and

diversity of benthic invertebrates, which in turn support
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inereased production of omniverous and insectivorous fish
species., This formation of aufwuchs, growth of macrophytes
and the annual formation of floodplaing during the gradual

rising of water have been given as the main factor responsibvle

-for high population of- fish in troplcal and sub-tropical

impoundments in Africa (Petr, 1975).

Feeding habits of individual fish species inhaditing
natural lakes in the tropics have been described by many
workersy Corbet (1961) and 2ijen: {1982) for the Victorias
Eccles (1975), Fryer and Iles {1972) for the African great
lakes; and Lowe (1952) for the Malawi. Lowe {1952) reported
that several macrophagous species of Tilapia in Lake Malawi
preferred phytoplankton, hut at times fed onldespsita when

their preferred food was in short supply. In the same lake,

Fryer (1961) reported Tilapia variablilis as a deposit feeder.

2.3 Fecundity:
Pish fecundity study is stimulated mainly by the interest

in fish racial characters, death, population dynamics and the
desire to understand their production. Fish fecundity have
been found to be lower vhere there is parental care. For
example, the mouth brooding species generally are found to
‘apawn only 75-250 eggs per female (Bardach gﬁlél’ 1972).

Lowe (1955) has recorded 3,706 eggs from 57cm specimen of

Oreochromis niloticus, *mouth brocder from lake Albert.

Species that lack the protective mouth-broeding tralt produces

up to 5000 eggs (Barda.ch et 2&; ‘1972).
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Rinne and Wanjala (1983) studied the maturity, fecundity
and breeding season of the major cat fishes in Lake Victorla.

They found varied fecundity for five species, Porcus docmac

2,000 - 88,000; Clarias mossambicus, 5,000 - 192,000 Syncdontis

victorie, 1,500 - 45,799; Syncdontis afro-fisheri, 200 - 1,500;

and Schilbe mystus, 16,000 eggs. They observed pulses in
reproductive activity in all the species studied and the pulses
were generally positioned between the established rainy seasons
for East Africa.

In Sudan, Bishai (1977) studied the reproduction of
Alestes in Jebel Auliya reservoir and found temperature to be
important factor for the onset of spawning. In a similar study

Siddiqui (1977) recorded 751 eggs for Tilapia leucostica in

Lake Naivasba, Kenya. In Nigeria, Olatunde (1978b, 1979¢)
studled the sex, reprcductive cycles and variations in the
fecundity of the family Schilbeidae in Lake Kainji. He found
all the specles in the family to show sexual differences in size.
Most of the lp?cies bred during the rainy season and fecundity

varied from species to specles.
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CHAPTER TSREE

MATERIALS AND METHODS

3.1 Study Area:

In 1957, the former Northern Nigeria government and the
former Electricity Corporation of Nigeria jointly authorised
an investigation of the hydroelectric potential of the River
Kaduna at Shiroro gorge by Sir Alexander Gibbs and Partners
in collaboration with Messrs Preece, Cardew and Rider. The
report was published in 1957. Work on the dam which has a
generating capacity of 600 mega watt began. in 1978 and by
1988 100% of the civil works and LO% of the electro-mechanical
supplies and installations had been completed. The scheme has
involved the resettlement of same 20,461 people (Adamu, 198L)
exceeding the earlier expected 7,000 people in 20 villages
(Motor, 1975).

The dam site is located at Shiroro gorge on the Kaduna
river (Lat. 9°58'12", Long. 6°5'18') about 550m downstream of
the confluence of the Kaduna and Dinya rivers in Niger State.
It is 150km upstream of the confluence with the Niger river,
approximately 2.Skm upstream from the village of Shiroro, 9Ckm
airline distance south-west of the city of Kaduna and SOkm
northeast of Minna,

The reservoir created in May 1984 lies completely in
Niger State and within the Guinea savannah vegetation zone
covering an area of about 350kn2 when the reservoir is raised
to a maximum power pool elevatior of 382m (Main, 1977a). It is

approximately L7km long with a zaximum width of 16km (Main, 1977a).
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It bas a storage capacity of 7 billion a’ (7 x 107 Cu.M) and a
mean depth of 22.4 metres (Ita et al, 1985b). It is the largest
man-made lake in Niger State which has a total area of reservoir
of 722.43km° (Ita et al, 1985a).

The c¢limate of the reservoir is tropical with a distinct
rainy season and dry season. The peak of the rain-fall occurs
between July and September. The morphometric, hydrological and
historical aspects of the reservoir are described elsewhere
(De Preece, 1949; Russ, 1957; Gibbs et al, 1959; Knill, 1962;
Trusswell and Cope, 1963; Grant, 1959; Motor, 1975 and Main
1977a, 1977b, 1977c) and so are the general features of the
reservoir fishery (Ita et al, 1985b). See Fig. 1 for the

location of the reservoir,

3.2 Method of obtaining Fish Samples:
Commercial fishermen on Shiroro lake use mainly surface and

bottom set gill pets (12.7am - 228.6mm stretched mesh size), cast

nets, clap nets, 1lift nets, long lines, rod and line fish traps

and fish fencoa.. The fish are mostly caught in the night time

ard are anded in the morning as from 7.00 a.m. Most of the

fishermen land their catches at Zumba, Guni and Shekwodna (Fig. 2).
Pish were sampled immediately after they were l:indad,

They were collected at the first landirg to prevent intermediate

losses (e.g. removal of unmarketable fish, unpopular species,

undersize fish, etc) and scme kept by the fishermen for their

own consumption. The number of individual selected for fish

species depended on the number of each fish species in the total
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catch. The fish were purchased once at the end of every month
from the fishermen and brought to the laboratory in Zaria,

packed in ice. The sampling was done for 12 months @ .t .~ ° -1

ard ars F T s

hey T ]

3.3 Laboratory Measurement And Identification:

In the laboratory, each fish was identified up to the species
level. The identification was done with the aid of Reed et al.
(1967), lewis (1974b) and Holden and Reed (1978). Confirmation
of the species was done by my supervisor. After identification,
the fellowing measurements were made:

(a) Weight: The fish were blotted dry and weighed to the
nearest O.1gram. using Mettler electronic balance.

(b) Standard length: The length from the tip of the mouth to
the end of the hypural bone which could be located by slightly

berding the caudal fin. This was measured to the nearest lum.

3.4 Sex Determination and Gonad Classification:

The fish were dissected in order to determine the sex and
the gonadal maturity stages. The gonadal maturity stages were
based on a model of maturity scale modified after Nikolsky (1963)
and Olatunde (1978b), (Table 1). Doubtful gonadal tissue were
squashed between glass slides and searched under dissecting
microscope for oocysts. Female gcnads in stage iv were removed,
splitted longitudinally, turned inside out and preserved in
labelled jars containing Gilson fluid (Simpson, 1951) for at

least three months for future fecundity studies.



TABIE 1:

GENERALIZED CLASSIFICATION OF MATURITY STAGES IN FISH

Maturity Stages

Gonad Conditions

DESCRIPTION OF GONADS

Female

Male

I

II

III

Virgin

Immature or
developing

Matured or
developed

Fully matured

Running or
spawning

Ovaries are small, colourless and
not easily separated into sexes.

Ovaries are oblong, translucent and
quite visible to the naked eyes.
Developing eggs invisible to the
naked eyes.

Eggs visible and the colour
changes from cream to yellow
depending on the fish.

Ovaries have reached maximum
development; they are very large
but eggs are not shed when a
slight pressure is applied to the
fish belly.

Same as in Stage IV above but
eggs are shed when slight pressure
was applied on the abdomen.

Testes are small .,

.
wuv P rynsd

growth and are not easily identified.

Testes are thin.visible to the
naked eyes and have thin
out-growth.

Testes swollenswhite with
censpicous finger like
out-growthe.

Testes white and swollen, milt
not running when a slight
pressure is applied to the fish
belly.

Same as in the Stage IV above,
but milt was running with
slight pressure applied on the

abdomen.

Modified After Nikolsky (1963) and Olatunde _dmnmww




3.5 Diet Analysis:

Froa each speciren, the stcmach was rezoved and placed in
a bottle containing L% formalin, For determining the food
itemé}each stomach was opened and the contents were examined
under a dissecting micrcscope., ¥ir- materials were identified
with the aid of a compound microscope. Individual food items

sorted out were identified with the help of Edmondson (1959)

1 e

and Wickstead (1965) up to class and in some cases gen ~'c 1 1'S
The stomach contents were analysei using frequency of occurrence

and the points methods as recommended by Hyslop (1980).

3.5.1 Frequency of occurrence method:

The method involves finding out the number of times that
each of the various food items occurred in the total nuamber of
fish stomachs examined. The merits and demerits of this method
have been discussed by Allen (1935)s . _ :

The metrodis able to show the number of individual fish in
the sample that ate particular food items, but does not give
iInformation on the number or quantity and dces not take into
consideration the accumulation of food organism resistant to

digestion.

3.5.2 Points method:

The method involves awarding points to the stomach
according to the degree of their fullness and to the food items
according to the volume they occupied in relation to the total
food contained in the stomach and the points awarded to that

stomach (Hynes, 1950), (Table 2). This method is subjective,



TABLE 2: CLASSIFICATION OF STOMACH FULLNESS

STOMACH STATUS DESCRIPTION POINT AWARDED
Full The stomach bulges considerably with food,
stomach wall very thin and transparent 100
3 full The stomach is almost full but does not bulge 75
% full Food occupies only halve of the stomach volume 50
1 full Stomach wall very flabby sometimes looked as if
empty. 25
Empty No visible food in the stomach when dissected and
examined under the microscope. 0

Source: Olatunde (1978a)



but has the advantage of being rapid and easy. It requires no
special apparatus for measurement and it is not influenced

by the frequent occurrence of szall organisms in large numbers.
It also does not involve trying to count large number of small
and broken organisms and does nct give the spurious impression
of the accuracy which is given by scme other methods (Hynes,
1950). The points for food items got in individual fish were
added and the percentage contribution of each was determined

for each species of fish.

3.6 Fecundity:

Fecundity, the number of ripening eggs in the female prior
to the spawning period (Bagenal, 1967) was determined for some
fishes using Simpson (1959) dry gravemetric method. Gonads in
Gilson fluid were periodically shaken to assist the penetration
of the preservative and the liberation of the eggs froam the
ovarian tissue (Bagenal, 1970; Olatunde, 1978b). After three
months of preservation, the preservative was decanted off and
the eggs washed thoroughly with water. The water was decanted
off and the eggs were blotted dry using filter paper. They were
left further to dry at room temperature for 24 hours. The dried
eggs were weighed and two random subsamples of 200 eggs each were
weighed individually and the average weight of the two subsamples
were calculated. To obtain estimate of the fecundity, the total
weight of the eggs was divided by the average welght of the

samples weight and the quotient multipled by 200.
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3T Lenzth-weight Relationshio:

Neight was plotted against lenzth for males and females
combined for those species whose total number exceeded 40. A
regression of weight against lenzth was also calculated using the

cyual Lul:

I alb {Lecren 1951) .eeveveesa. (1)
where W = Weight of 'fish (gm)
L = standard length of fish (cm)

a = constant

When the value of b = 3, equation (1) assumes that the

geometric proportions of the body are not changed (Lagler, 1952).

3.8 Condition Factor (K):

Condition factor (K) was calculated using the formula

described by Worthington and Ricardo (1930).

x = 100.?‘ LR R A ) (2)

where K = the condition factor
W = weight of the fish (zm)
L = standard length of fish (cm)
b = exponent obtained from the conventional

length-weight relationship equation 1 above.

Calculations of K were made for males and females combined of the
various species examined. Calculations were also made for separate

gsexes and for different standard length groun.

3.9 Sex Ratio:
The sex ratio of the species with observable gonads during

the period of study were calculated.



CHAPTER FOUR

BRESULTS

4.1 PISH COMPOSITION

A total of 1,384 fish specimena were examined during
this study. Table 3 gives the list of speciea that were
encountered during the period of study. The table shows that
there were 13 families made up of 22 genera and 31 species.
Table 4 shows the monthly occurrence of each of the species in

the samples. !
. : I

Li.1.1 Polypteridae:

The family Polypteridae was represented by one genua and

one species, Polypterus senegalus. It cccurad 4nly in Februsry sarple,

S T b '

he1e2 Mormyridae:

The family was represented by two generg and two species,

They were Mormyrus rume and Moxmyrops delicicaus. M. rume was

uncommon, occurring five times in the twelve samples. The two
representatives of this family were found present in the lake

throughout the year.

Lhe1e3 Characidae:

Only one genus and two species represented thig family.

They were Brycinus purse and Brycinug macrolepidotus. B. nurse

was common and B. macrolepidotus rare.

Le1s4 Hepsetidae: ) . ;

This was represented by one species Hepsetus odce.

It vas common , gecuring in 31l samples.



TABLE 3¢ FISH PAUNA OF SHIRORO LAKE

POLYFTZRIDAE

Polypterus senegalus CUVIER AND VALENGENNES 1829

MORMYRIDAE

Mormyrus rume CUVIER AND VALENCIENNES 1846

Mormyrops deliciosus (LZACH 1£18)

CHARACIDAE

Brycinus nurse (RUPPELL 1832)

B. macrolepidotus (CUVIER AND VALENCIENNES 1869)
HEPSETIDAE

Hepsetus odoe (BLOCH 179L)

CYPRINIDAE

Labeo senegalensis CUVIER AND VALENGENNES 1842

L. coubie RUPPELL 1832
L. parvus BOULENGER 1902

Barbus occidentalis BOULENCER 1902

Barilius senegalensis STEINDACENER 1870

BAGRIDAE
Porcus dccmac
Auchenoglanis occidentalis CIVIER AND VALENGENNES 18L0

Chrysichthys nigrodigitatus (LACEPEDE 1803)
C. furcatus GUNTHER 1864

SCHILBEIDAE
Schilbe urancscoous RUPPELL 1832
S. mystus LINNAEUS 1762
CLARIIDAE

Clarias gariepinus (BUCHELL )

Heterobranchus longzifilis CUVIER AND VALENCIENNES 18LO
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Table 3 (cont'd,)

MALAPTERURIDAE

Malaoterurus electricus (GMELIN 1789)

MOCHOKIDAE

Syncdontis violaceus PELLEGRIN 1919

S. nigrita CUVIER AND VALENGENNES 1840
5. gambiensis GUNTHER 1864

S. schall (BLOCH AND SCHNEIDER 1801)
CENTROPOMIDAE

Lates niloticus (LINNAEUS 1762)

ANABANTIDAE

Ctenopoma kingsleyae GUNTHER 1896

CICHLIDAE

Sarotherodon galifaeus (ARTEDI )

Oreochromis niloticus LINNAEUS 1757

Tilapia 21111 (GERVAIS 18L8)

Hemichremis faseiatus PETERS 1857 .

H. bimaculatus GILL 1862




TABLE L: MONTHLY OCCURRENCE OF FISH SPECIES IN COMMERCIAL LANDINGS FROM SHIRORO LAKE
(APRIL 1987 - MARCH 1988)

SPECIES A(1987) M J JL A s o N »p J(88)FP M COMMENT
CHARACIDAE

Brycinus nurse . . . . . . . M . . . . Common
HEPSETIDAE

Hepsetus odoe . . . - . . . . . . - . -

CYPRINIDAE

Labeo senegalensis . . . . . . . e o . . .

BAGRIDAE

Auchenoglanis
occidentalis . . . . . . . . . . . -

SCHILBEIDAE

Schilbe uranoscopus - . - . . . . . . . - .

CLARIIDAE

Clarias gariepinus . . . . . . . . o o

MALAPTERURIDAE

Malapterurus @HOOHHMQﬁN . . . . . . . - . . . .




Table ; (cont'd.)

SPECIES A(1987) M g JL A S 0 N D J(1988) P M COMMENT
CENTROPOMIDAE

Lates niloticus . . . . . . . . . . . . Common
CICHLIDAE

Sarotherodon galilaeus , . . . . . . . . . . . L

Oreochromis niloticus . . . . . . . . . . . . -

Tilapia 2illi . . . . . . . . . . . . L
MORMYRIDAE

Mormmyrus rume . . . . . Uncommon
BAGRIDAE

Chrysichthys

nigrodigitatus . . . . . . . . "
POLYPTERIDAE

Polypterus senegalus . Rare
{ORMYRIDAE

Mormyrops deliciesus . . o

CHARACIDAE

Brycinus macrolepidotus . . .




Table 4 {cont'd,)

SPECIES A(1987) M J JL A N D J(198B) F M COMMENT
CYPRINIDAE

Labeo couble - . . Rare

L. parvus

Barbus cecidentalis - "

Barilius senegalensis . "
BAGRIDAE

Porcus docmac . "

Chrysichthys furcatus . n
SCHiLBL1DAL

Schilbe mystus . . . "
CLARIIDAE |

Heterobranchus longifilis . - n
MOCEORIDAR

Synodontis violacens . i

S. nigrita . "

lm' WOUN.HH "

Se mmadwmswwm . . "
ANABALTIDAS

Ctenopoma kingslevae . . . "

Senichromis fasciatus » . - . "

H. bimaculatus . . "

KEY
Kumber of times species cccurred in twelve samples Coument

9-12, =8, 1-L

-

Common, uncommon, Rare



Le.1.5 Cyprinidae:

The family was represented by three gerera and five

species. They were Labeo senegalensis, lLabteo coubie, Labeo

parvus, Barbus occidentalis and Barilius senegalensis. Apart

T

from L. senegalensis, other species of this family occurred = =" Y.

Le1.6 Bagridae:
This family had three genera and four species. They were

Porcus docmac, Auchenoglanis occidentalis, Chrysichthys

nigrodigitatus and Chrysichthys furcatus. P. docmac was rare

and found in the rainy season sample. C. furcatus was also rare

but was pregent in the lake throughout the year. A. occidentalis

and C. nigrodigitatus were commons

I.lo1 07 Schilbeidae:;
The family Schilbeidae was represented by two species of

Schilve. They were Schilbe mystus and Schilbe uranoscopus.

S. mystus was rare. The two species of this family were found

both in rainy and dry seasons samples.

L4.1.8 Clariidae:
The family was represented by two genera and two species.

They were Clarias gariepinus and Heterobranchus longifilis.

Only one specimen of H. longifilis was observed and was during

dry season. C. gariepinus was ccmmon.

4.1.9 Malapteruridae:

This was represented by one species Malapterurus electricus.

It was common and occurred throughout the year.
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L4.1.10 Mochokidae:
Mochokidae was represented by four species of whiech

Synodontis schall was the mest common. The other species '/.luh were rare

Synodontis nigrita, Synodontis violaceus and Synodontis

gambiensis. The four species weres observed In the dry season

samples,

L.1.11 Centropomidae:

lates niloticus which occurred throughout the year

reprasented the family. . .. LY

-

h.1.12 Anadantidae:
The family Anabantidae was represented by one rare species,

Ctenopoma kingsleyae.

Lie1413 Cichlidaas
This was represented by four genera and flve species;

Sarothercdon galilaeus, Qrecchromils niloticug, Tilapia 2illi,

Hemichromis fasciatus and Hemichromis bimaculatus. _H. fasciatus

and H. bimaculatus were rare, while others were common.

4.2 GROUTH

Size Distribution:

The standard length and weight ranges of common species are
shown in Appendix 1. Figures 3-12 show the lenglh frequency
distribution of the males and fegales separate and both sexes zombined :of

the commen apecies,

4.2.1 Brycinus nurse:

The standard length of the females of B. nurse were found

to range between 9.20 - 15.50cm for a weight of 15.87 - 75.18g4
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while the standard lerngth of the naleiwere found to range
between 8.00 - 15.50ca for a weight of 4.00 ~ 81.35gm (Figure
3a). Most of the specimens had length between 10.90 - 13.90cm
(Figure 3b)}.

The length and weight frequency distributions of the

males and of the females separate were positively skewed.

L.2.2 labeo senegalensis:

Figure La shows the length frequency distribution of males

and females separate of L. senegalensis while figure L4b shows

that of the males and females comdined. A distinct peak is
seen between 18.70 - 20.50cm in the two figures. The length
and weight frequency distributions of the males and of the

females geparate were positlvely skewed.

L4.2.3 Auchenoglanis occidentalis:
| Figure S5a shows the length frequency distridbution of

males and females separate of A. occidentalis. Most of the

males had length between 15.70 - 19.50c¢cm and females between
11.90 -« 15.70cm, The length and weight frequency distributions
of males were leptokurtic and positively skewed, while that of
the females were platykurtic and also positively skewed.

Most of the specimens of A. occidentalis lie between 15.80 -

19.50ca standard length (Fig. 5tb).

4.2.4 Schilbe uranoscopus:

Most of the malea and females of S. uranoscopus had length
between 14.70 - 17.30cm (Fig. 6a and 6b). The length frequency

distributions for males and females separate were negatively
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FIG.4:LENGTH FREQUENCY DISTRIBUTION QOF LABEO SENEGALENSIS

NUMBER OF FiISH

(A) (B) MALES AND FEMALES COMBINEC
A [ MALES
L0r (iFemaLesS Lo
j0r & 30F
«
, 5
20t 7 79 o 20T
v w
& @
e 5
. & U
10F L4, £ 10k
‘. I” . N Q —
. . - .I...-I .r.'... &
73 1M 1.8 187 205 26-3 301 339 73 14 149 187 20-5 263 304 338

STANDARD LENGTH [cm)

STANDARD LENGTH {cm)



NUMBER OF FISH

33

FIG.S'LENGTH FREQUENCY DISTRIBUTION OF AUCHENOGLANIS OCCIDENTALIS

AMALES
- FIremALES |
| (Bl MALES AND FEMALES COMSBINEC
2071 (A} - o . | o h 20T
/) n
154 4 15 -
\“ &
\\ Q-
w
07 7R%% ° o
\ x =
T \\ \w i
- a " \\
t.cno.. iﬂx\”.ﬁﬁ\h o
0 ST R P T RO S o 0
&4 N9 157 195 233 271 308 84 19 157 195 233 271 309

STANDARD LENGTH {cm) STANDARD LENGTH (cm)



NUMBER OF FISH

34
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skeweds That of the females was slightly platykuriic and the
one for males leptokurtic. The weight frequancy distributions

for the malz2g and fepales separate were positively skewed.

%.2.5 Clarias gariepinus:

The length frequency distributien of C. gariepinus is
shown in Fig. 7b. Most of them lie between 16.50 - 2L.10cm.
Most of the females were also in this length group (Fig. Tb).
The length frequency distribution for males and females separate
were positively skewed. Their welght freguency distributicns

were also positively skewed but leptokurtic.

L.2.6 Malapterurus electricus: . ' é

A distinct peak is seen hetween 13.50 - 18.10cm standard
length in Fig. 8b that shows length frequency distribution of
maléa and females combined for M. 2lactricus. Figure 8a shows
that most of the males lie between 13.50 - 18.t0cm. Most of
the females also lie between the above length group. The length
and welght frequency distributions for males and females separate,

were found to be leptokurtic and positively skewed.

k.2.7 Lates niloticus:

Figure 9b shows that about L6¥% of the specimens of
L. niloticus examined had standard length between 12.60 -~ 16.80ca.
There were more females in the above length group (Pig. 9a).
The length and weight frequency distributions were leptokurtic

and positively skewed,. .
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FIG-7.LENGTH FREQUENC DISTRIBUTION OF CLARIAS GARIEPINUS
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F1G.8:LENGTH FREQUENCY DISTRIBUTION OF MALAPTERURUS ELECTRICUS
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L4.2.8 Sarothercdon galilaeus:

More males and females of S. galilaeus were present in
the length group of 6.90 - 11.90cm (Figure 10a). Figure 10b
shows that over half of the specimens were in the above
standard length group. The length and weight frequency
distributions were leptokurtic. The length frequency

distribution for females was platykurtic.

l.2.9 Oreochromis niloticus:

Figure 11a shows distinct peaks between 6.90 - 9.50cm
and 9,50 = 12.10cm s tandard length for the females and males
respectively. Most of the specimens were found in 9.50 - 12.10ca
standard length group (Pig. 11b). The length and weight
frequency distributions were platykurtic and positively

skewed.

l4e2.10 Tilapia zilli:

Figure 12b shows the standard length frequency distribution
of 2,_gi}l£.lﬂoat of the specimens were between 11.80 - 14.4Oca.
However, the length frequency distribution for only males
(Pig. 12a) shows that most of them lie between 9.20 - 11.80ca.
The femaler were in the modal class of 11.80 - 1L.4Ocam.

The weight frequency distributions for males and females

separate, were leptokurtic and positively skewed.

T e R e LT S T e e tPY
h.j hiieann i -nl.-_.,;..T aedia Letion i
— - -

The length-weight relationships of the fish expressed
in the form of scattergrams are presented in Figures 13-22.

The relationships can best be described by the eguations in

Table S -
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FI1G.11:LENGTH FREQUENCY DISTRIBUTION OF OREOCHROMIS NILOTICUS
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FIG-12:LENGTH FREQUENCY DISTRIBUTION OF TILAPIA ZILLI
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TABLE 5: DESCRIPTION OF LENGTH-WEIGHET RELATIONSHIP FOR TEN FISH SPECIES FROM SHIRORO LAKE

FISH SPECIES

Brycinus nurse

Labeo senegaleneis

Auchenoglanis occidentalis

LENGTH-WEIGHT RELATIONSHIP

Schilbe uranoscopus

Clarias gariepinus

Malaplerurus eleciricus

Lates niloticus

Sarotherodon galilaeus

Oreochromis niloticus

Tilapia zilli

Y= NammH + 0426

y = 5.00x
¥y = Le3lx
¥y = 3alibx
¥y = L.30x
+35x
3.65x
3.70x
¥y = 2.06x
3.L5x

y
r

“
]

-
"

g
]

+

+

1.76
1.18
0.1
0.42
0.57
0.24
0.68
0.2k

0.37

PATTERN O

F _GROWTH

Isometric
Positive
Positive
Positive
Positive
Positive
Positive
Positive
Negative

Positive

allometric
allometrie
allometric
allometric
allometrie
allometrie
allometric
allometric

allometric




L.3.1 Brycinus nurse:

Growth in B. nurse was observad to be iso:netric.j
The b value was approximately 3. Figure 13 shows a high
correlation between the length and the weight of the fish

(Fige 13).

h.3.2 labeo ﬁenegalenaisz

This had high value of b, making its growth pattern to
be highly positive allometric. The correlation coefficient
between the length and the weight of the fish was found to

4.3.3 Auchenoglanis occidentaliss

A. occidentalis had positive allemetric growth. There was

bigh correlation between the length and weight of the fish

(Fige 15) !

Lhelel4 Schilbe uranoscopust

Growth in 8. uranoscopus was observed to be slightly
positive allometric. There was low correlation ccefficient

between length and the weight of Lhe fish.

L.3.5 Clarias gariepinus:

This also had positive allometric growih pattern (Table 5).
Pigure 17 shows the acattergram of the lengths and weight of

the species.
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LENGTH - WEIGHT RELATIONSHIP

FIG.15 tAUCHENQOGLANIS OCCIDENTALIS
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LENGTH - WEIGHT RELATIONSHIP
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4.3.6 Malapterurus electricus:

M. electricus showed a positive allometric growth with

low correlaticn between the length ard weight. 7l.w2w 1% Zhows

chwr seabbtuerjoon ef ke relaticiolidr.

Le3.T7 Lates niloticus:

L. niloticus had b value greater than ) indicating

positive allometric growth.

L+.3.8 Sarotherodon galilaeust

This species like moat of the other species had positive
allometrie growth. The value of correlation ccefficient was

high (0.98).

h0309 Tilaplia zillis

T. 21111 ashowed positive allometric growth. Those fishes

that showed positive allometric growih, grew heavier for their

lengths Longth ord welght ars positlvely correlate? (re 0L.04) (Flg.

ke3.10 Oreochromia niloticuss

O. niloticus showed a negative allometrie growth,
. The b value was less than ) indicating that the fish grew
longer for its weight. The lehgth and weight were highly

correlated. (r- C,28) (Fig. 22).

.4y Condition Factor (X}

The mean condition factpr for different length group
of the common species examined are shown in Table 6. Monthly
variations in the condition factor and statistleal analysis
for aignificant difference between the condition facter of

"mwales and females are on Figures 23=32 and Table 7 respectively.
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LENGTH - WEIGHT RELATIONSHIP

FIG21ITILAPIA  ZILLI
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TABLE 6: MEAN CONDITION

FACTOR FOR DIFFERENT LENGTH GROUP OF SOME FISHES IN SHIRORO LAKE

E ECIE SEX NUMBER STANDARD LENGTH 'K' RANGE MEAN STANDARD
EXAMINED GROUP_(CM) DEV.
.M._ murse M 16 moo - aw-w Ol.wm . w-am Modm O.mw
m aroo - AWQW .—oN@ = N-MO ._-.MM O.mﬂ
F wM @ao - ‘wow dlmN - M-OW MOM.— O.Uw
|.h .:.«.o e awum aar.w - MCJU AOWW OQMM
w- umﬁﬂpﬂpﬂsmha M ‘:& ﬂ.—lM - Jmtnﬂ .—u._m - _.—lrm M.._m D-.ﬂm
30 18.8 = 26.3 1427 = 2.52 2,02 0.23
10 264 = 32.0 1.93 - 2.1} 2.03 0.10
P 1 11.2 = 18.7 1.00 - 3.16 1.90 0.61
No amim - Nm.u O'm_.@ - N-.Nm aomm Q.mw
m ler . ..wM.O A-WW — MOA_L N.OU Q.MO
-._.-..»lc occidentalis M WO 12.0 - d@tm Q-WW - r-rm Aowm Q.@r
-N .—Wlm - N-ﬂ.d NCAN - M-ﬂﬂ N.Mr OIMP—
1 NN.N o wr..N ﬂlmmul .—Omm ot
F G 12.0 - .—W.m .—owm - Mouo 2.1 Q.dm
P— .—W.m = Nﬂ-d .nn.ﬂm - Utd—b M.N@ Ocmm
.— N.WIN - wr.‘w ﬂ-mu' “Q@Ul -
S. uranoscopus M 9 12.2 = 1743 0.76 = 1.47 1.08 0.26
F 13 7.09 = 12.19 0.70 = 1.19 1.00 0.17
18 12.20 = 17.3 0.50 = 1.59 1.25 0.29
3 174 = 22.5 1.05 = 1.39 1.22 0.24
C. gariepinus M 17 9.0 = 2L.1 0.78 - 1.24 1.0k 0.11
12 24.2 = 39.3 0.63 - 1.07 0.94 0.15
P 35 9.0 = 2.1 0.78 - 2.0 1.13 0.2l
19 24.2 - 39.3 0.70 = 1.21 1.02 0.15




Table 6 (cont'd.)

FISH SPECIES SEX NUMBER STANDARD LENGTH 'K' RANGE MEAN STANDARD DEV.
EXAMIN GROUP_(CM)
ma bHQﬂWH.Mﬁ-LQ z wo w«o - ._mb.— qu.ﬂr - MQMO ”.UW Ooum
10 18.2 = 27.3 0.62 = 3.76 2.0 0.90
W Mm W.O =1 dmc._ aou_«o - thr M..ﬂo O._.—Q
m Amtw o M.ﬂ-u aa.ﬂo - MIP—A Noom O-Mm
M MML‘_ g Mmom Ooﬁ; = Otrm Q.:W O-ON
L. niloticus M 66 8.5 - 16.8 1.2 - 3.30 2.23 0.42
u_..— J@OW = MMCM OomN e M-wu .—o_hm o.m.m
F 135 8.5 = 16.8 0475 = 3.70 2.25 0.40
um Jmtw - Mm.N O.mo - M.mm A-mm OQ_NA
Se galilaaeus M 90 7.0 = 16,9 1.45 = 7.08 3.93 0.79
m J.ﬁlo i M@o@ A.OW - MQWA dtg Coum
.U N.Nlo rng um-m Anom 2 4.”0 .—Oﬂu O.ﬂ
M- duo .Nco i am.w A.md - m.wo w.mq Oo.w_.-
13 17.0 = 26.9 1.03 = L9k 1.75 1.09
r M.N.O - um.w O-W—.— s a.Q O.WH Qoou
Q. niloticus M 21 7.0 = 12.1 2,56 - 6.12 3.68 1.06
JW AN-N - .—.ﬂ-w A.mo - rcmm woor .—oo.w
2 17.4 = 22.5 1.19 = 2,58 1.88 0.98
w M@ .N.o - 4M-._ M-N@ - r.mr u.mM o.mr
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d A.Nor o Mwom M.“@l Momm E
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TABLE 7:

FISH SPECIES

Brycinus nurse

Labeo senagalensisg

Schilke urancoscopus

Clarias gariepinus

Malapterurus electricus

lates niloticus

Sarcthercdon galilacus

Crecchromis niloticus

Tilapia 2zilli

CF TEN FPISH SPECIES
SEX  NUMBER RANGE
EXAMINED

) M 22 0.78 =

r um .‘ar.ﬁ -

F W—.ﬁ Oomr -

Auchenoglanis oceidentalis M 38 0.99 =
F u_.-, 0.0ﬂ -

M 29 0.63 -

F sk 0.70 -

3. —ao O.mw -

F 35 Ot -

M 100 0.62 -

F 171 0.50 =

M 101 1.06 -

F 147 0,50 -

M um .‘o..‘m -

F 42 Q.60 -

M 102 2.0 ~

F 102 2,04 -

MEAN + SE

2,04 + 0,12
2.15 ¥ 0.05
2.10 n?l 0.0.N
2.03 + 0.09
2.14 + 0.12
1.08 4+ 0,09
-_oaw .I—.!O.Om
1401 + 0.03
1.10 * Ooou
2.32 4 0,09
2.43 ¥ 0.11
@Omm HO.@@
M..—m + Onmr
3469 4 0.11
Ucmm HO.W@
uoum n—..l O-NO
3.54 + 0.11
3.83 4 0.09
wtmq H o.om

t

|4|8

2.21

—0.65

..lQa—.—N

~0.91

~0.78

~2.49

~-0.52

~3,98

MEAN SIGRIFICANTLY

DIFFERRNT

NO

YES

Ko

RO

KO

No

YES

N0

RO

YES

STATISTICAL ANALYSIS FOR SIGNIFICANCE DIPFERENCE BETWEEN CONDITION FACTOR OF MALES AND FEMALES

‘Pt VALUE

sﬂO QOW

< 0.05

< 0.05




Lelje1 Bryecinus nurses

Most of the males of B. nurs2 had high ccndition factor.
Their females had low values with no significant difference
between them. There was no difference between the dry and

the rainy seasons condition factor (Fig. 23).

J.4e2 Labeo senegalensis:

L. senegalensis r.d 1.u conditicn fictor In Maro

The species had fluctuating condition factor.. There was a
significant difference between the mean condition factor of

males and females (Fig. 2L).

.43 Auchenoglanis occidentaliss:

The larger size group of the males of this species were
in better condition than the smaller size group. The reverse
was true for the females. The dry and the rainy season

condition factors were similar (Pig. 25).

bJyoye Schilbe uranoscopus:
There was no gignificant difference between the condition
factors of males and females of S. uranoscopus. There was no
difference between the dry and the rainy seasons condition
factors. Larger size group were in better condition than the

smaller size group (Fig. 26).

L.4.5 Clarias gariepinus:

Condition of small and large size group were similar
(Table 6)s There was no significant difference between

the condition factors of males and females (Fig. 27).
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Lk ,8 Malapterurus electricus:

The smaller size group of the males of M. electricus were
in better condition than the larger size group. The reverse
was true for the females. There was difference between the

rainy season and the dry season cordition factor (Fig. 28).

"Lo3.7 Lates niloticus:

During the period of study, there wae no much fluctuation
in the condition factor of this specles. This resulted in
little difference hetween the dry and the rainy seascons
condition factor {FPig. 29). There was a significant difference
(® = 5% between the mean condition factors of the males and

females,

L.4.8 Sarotherodon galilaeuss

The condition of small and large size groups were similar.
There was no difference hetween the dry and the rainy seagons

condition factora.

L.4s9 Oreochromig niloticus:

There was no much difference between the dry and the rainy
geasons condition factors. Thig species had its lowest condition
factor in September. Like £. galilaeus the condition of

small and large size groups were similar (Fig. 31).

L4ot0 Tilapia zillis

[

There was no difference between the dry and the rainy
seasonsg condition factors. This was as a result of little

fluctuaticns in the condition factor throughout the period of
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study. The males had condition factor significantly different
from that of the females (Pigure 32 and Table 7).
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The ccmposition of total diet by frequenmcy of occurrence
and peints for fighes whose total number with food in them
exceeded ten are on Tables 8-22, The results obtained for

the stomach analysis are summarized below.

4.5.1 Polypteridae;

Polypterus senegalus:

The content of 18 stomachs from specimens whose total
length varied from 9.0 = 11.5cm vere examined. Fifteen of
the stomachs were empty. The food of the fish was found to

cangist almest entirely of insects.

h.5.2 Mormyridae:

Mormyrus rumet The siomachs of seven M. rume were

examined. Two of the stomachs were empty while the rest
contained inéeets. grazs, and detritus.

Mormyrops deliciosus: One out of the three gpecimens

examined had ewmpty stomach. The two others contained insects

and detritus.

L4+5+3 Characidae

Brycinus nurse: Sixty-one apecimens were examlned of

which 59 of them were found to contain plant materials,
Crustaceans, insects and molluscs (Table 8).

Brycinus macrolepidotus., It fed mainly on plant

materials.

(ron.ns

L
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TABLE 8

RELATIVE IFFGETLCE AT FREOUZNCY COF CCCURRTIICE OF DILCT!RY ITHRMS

IM THF STOMACE CF BRYCNYS NURSE

NIDZEZR QF STCFACH EXAMIVED o1
XIMBER OF STOMiCE \ITH FOGD 59 (56,7
KUB:R OF STCHACH WITHOUD FCGD 2 (3.38)
DIRTARY ITEMS PERCENTAGE FREJUIMNCY PIERCENTAGE OF TCTAL
CP CCOCURRENCE TCINT AWARDED
INSECTA '
Adult insectg. Ccleoptera 6.8 2.8
Odonata 8.5 2,8
Diptera ' 23,7 Lol
- Immature ingects., Iosquito pupae 1.7 0.2 i
Ephemeroptera larvae ' 39.0 0.5
Chirongmid larvae 271 240
TOTAL INSECTA 12.7
 CRUSTACEA
Capepoda. Cyclop sp 30.5 6.3
Asellus sp 6.8 0.1
Cladocera Daphniz gp 32,8 1045
JOTAL CRUSTACEA 219
ANNELIDA
M igochaeta lais sp Bel Ot
YOLLUSCA B .
Gagtropoda. Fhysa sp 1,9 1.9
tncylns =p 5.8 2,0
TOTAL MOLLUSCA 3.2
sH
Fish remain. Scales . 3.4 0.8
AMPHIBI A
Frog, Tad pole Se? 1.1
FIGHZR PLANTS |
leaves 83.1 5.8
grass ) G€,.6 2.3
Fruits 11.9 1.3
Seeds : L2 2k.5
Plant fragmente ' 1.2 2.3

TUrAL KIGHER PLANTS

53.2
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L.5.ly Heopsetidae

Hepsetus pdoe: Twenly-three specimens were examined ten

of which were found to feed malnly on fish. Table 9 shows
that they also fed on insects and plant debris, the rest had

émpty gtomachs,

hnScs chinidaa

Labeo senegalensiss A varlety of food substances were

found in the specimens examined. The diet was mainly Diatoms, algae
and Deswids. {Table 10). |

Labeo couble: One specimen was examined and found to

contain large quantity of mud and sand.

Labeo parvus: Six specimens were examined and found to

contain algae, detritus and insectis.

Barilius senegalensis: Two specimens were examined,

They were found to be carnivorous feeding mainly on fish and

insecta.

4.5.6 Bagridae

Porcus docmac: One out of the two specimens examined

had fish as the principal constituent of the diet.

Auchenoglan{s cccidentalis: The fish was found to be

predatory .. Animal material was the principal constituent

of the diet. The moat important animal component, Daphnia sp.
accounteqd for 22.2% of the total diet. 34.7% of the total
specimens examined had empty stomach {(Table 11).

Chrysichthys nigrodigitatust The food consisted of

insecta as well as molluscsj particularly Gyraulus and

Protomonautes speciea. Other food materials are listed in

Table 412 -



TATLE 9

RELATIVE IMPCRT*ICH AYD FREUELY OF CCCUIUIENCE COF DIETARY ITEXMS
IN TEEZ STOMACH OF HEFCSETUS €202

NUMBER OF STOMACH ZXAMIMNED 23

NUMBER OF STOMACH WITH FOOD 10 (43.5%)

NUMBER OF STOMACH WITHOUT FCOD 13 (56,5%)
DIETARY ITENS PERCENTAGE FREQUENCY PERCENTAGE OF TCTAL

OF OCCURRENCE POINT AWARDED
TNSECTA
Imnature insects. Tricoptera larvae g0 0.3
Cnidentified insect remain 20 0,1
TOTAL INSECTA 0.l
HICEER PLANTS
Plant debris 20 0.7

|
rn
m

Figh remain 100 °8,3




TABLE 10

RELATIVE IMPCRT:ICZ D FPECUENCY CF CCCURREIICZ OF ETET:/RY ITHES

T THE STCMACH Q& L 3rQ SIVRGALENSIS

NUNEER CF STOMACH EZANTINED
NUFRER OF STOMACH WI'TH FCOD

&8
70 (79.5¢

WBER OF STOMACH WITHCUT FCOD 18 {20,550)

DIETARY IT:XS

PEACENTLCE FRz LY
OF CCCURRZICE

PZRCZNTACE CF TOTAL
POTNT AWARDED

DIATONS. Diatoma op 28,6 Se3
' Coseinodiscus sp T h 2.1
Melogira sp 0.0 0,1
Favieula sp 92.9 12,7
Fitrzschia sp 1.3 21
Cyclotella sp Ta1 Le®
Synedra sp 28,6 8.3
TOTAL DIATOMS 35.2
DESMID  Gonatozygon sp 171 C.6
Doeldium sp L2.9 5.0
Closterium ap 6L 3 8L
TOTAL DESMID 14,0
GREEN ALGAE Spirogyra sp 10,3 ol
Ulothrix sp Tal 0.5
Yolvoz =p h2.3 2.2
Chlorella sp 171 1a1
BLUE-GREEN ALGAE, Yostcc sp ka3 LaC
Yicrocystis sp 85.7 Tl
inabaena gp ML 1,0
TOTAL ALGAE 15.3
Detritusg 100,0 5




TASLE 11
RELATIVE IMPORTAIUE AND FREWUZLY OF CCCURREICE O3 DIETARY IT=IS
IN THE STOMACH OF AUCHENOGLANLS CCCIDENTALIS

NUMBER OF STOMACH EXAMINED LS
NUM3:R OF STOMACE 'ITH FCOD 32 (65, %)
NIMBER OF STOMACH /ITHOUT fcaD 17 (3L.T73)
DIETARY ITENS PERCENTACE FRECUENCY  PERCENTAGE OF TOTAL
CF CCCUHRENCE FOINT AWARDED
INSECTA
Immature insects. Odonata nymgh 15,6 10,0
Erhemeroptera larvae 37.5 12,0
Cyrinus sp larvae 18,8 12.3
TOTAL INSFECTR 3.3
CRUSTACEA
Clpepoda, Cyeclop sp 78,2 11,6
Cladocera, Dachnia sp 3.7 2242
Ostracod larvae 81,13 1,8
‘POTAL CRUSTACEA 35.6
FOILUSCA
Lamellibranchs 6.3 C.6

Detritus 31.2 2L.5




TABLE 12

RELATIVE IMPORLANCE AlD FREGURITY OF CCCURAZNCE OF DIETARY ITEMS

IN THE SUOMACH OF CHRYSICHTHYS NIGHUDIGITATUS

WUBER OF STUMACH EXAINED
NUMBER OF S$10MACH WITH FOOD
NMUIBER OF SrOMACH wITHOUL FUOD

17 (68%)

DIETARY ITEMS PERCENTAGE FRECUZICY  PLOCENTIGE OF TUTAL
OF OCCURHENCE FOINT AwAXDED
INSECY'A
Immature insects. Ephemeroptera
nymph 100,0 A5

0donata nymch 88,2 12,6
1OTAL INSECTA LTt
CRUSTACEA

Daphnia sp 64,7 13.3
MOLLuSCA Protomonautes sp 353 2.1

Gyraulus sp 6he7 15,7
Unidentified gastropd remain 100,0 14,6
1OTAL MOLLUSCA 32.4

decaying matter 52.9

a2




4.5.7 Schilteidae

Senilbe uranocscopus: Twenty-two specimens out of L3

exanined contained food. ZLarge quantity of insects and fish

made up the diet (Table 13).

Schilbe mystus: The fish was found to feed on fish,

insects gastropods and plant dedris.

h.s.a Clariidaa

(larias gariepinus: The fish was found to feed mainly

on fish. Other dietary items included inseets, frogs and
unidentified weeds. Thirty-two out of a total of 83 specimena

examiced had empty stomach (Table 1}).

4.5.9 Malapteruridae

Malapterurus electricus: The stomachs of 75 M. electricus

were examined. Twenty~three of them contained foss oL
Yiootwr W0 T ey The fish fed mainly on insects and

fish fry (Table 15).

Le5.10 Mochokidae

Synodontis schall: The main dietary items obsmerved in

the stomach of S. schall were crustaceans, molluscs, fish

scales and detritus (Table 16).

L.5.11 Centropomidae

Lates niloticuss Two hundred and seventy-one specimens

were examined, 109 of them contained partly digeated fish in
their etomachs in addition to Odonata nympha, M8t EC%  pag

.. .+ empty stomach (Table 17).



- - TAZLE.13

RILATIVE IMFONTANCE ATD FREZURNCY CF CCCURARNCE OF DISTARY .

ITES IN THE STOMACH CF SCHILLBE URANOSCOEU3

NUMBZR OF STOMACH EXAMINED i3
SUMBER OF STOMACH WITH FOUD 22 (5142%)
NUMBER OF STOMACH /I "HOUT FOOD 21 (L8,3%)

DIFTARY IT=00

PECENTAGE FREAUSMCY
OF OCCCURRENCE

PERCENTAGE 07 TOTAL
POINT AVARDED

INSECTA

Adult ingectsz. Isoptera 40,3 L
Diptera 13.6 1.2
Dictyoptera 45.5 241
Orthoptera 1346 Tyl
Erhemeroptera 13.5 0.7
Odonata 86,1 5.2
Coleoptera 27.3 1,1

Iomature insects.
Hymenoptera larvae L0,9 11,3
Hemiptera larvae 13,6 0.6
Ephemeroptera larvae L ._S 1.9
Odonata larvae _ 100, 1311

Unidentifizd insect remain 100, 13.0

TOTAL INSKCTA 56.5

FISE
Figh Fry ge.L 15, L

Unidentified fish remain 100 28.1

TOTAL FISH

L3.5




TABLE 14

RILATIVE IMFORTAICE AT FRENUELY OF CCCURRIICT OF DISTARY ITENS

13 THI STCHACH OF CLAa31ss GARISPINUS
WHBER OF SIOMACH [XANINED 83
NUVBER OF STOMACH WITH FOOD 51 (61.450)
YUMBER OF STOMACH WITHCUT FCOD 32 (38,.67)
DIETARY ITES PEPCENTAGE FREQUZICY PRRCENT AGE OF TOTAL
OF GCURRENCE POINT AWARDED
INS9CT A | |
Adult ingects. Odonata L9,0 0.5
Orthoptera 5.9 Q.1
Colaoptera 784 0.1
Hymencptera 2.0 0.2
Immature insects, Cdonata
- nymph 39,2 0.5
Chaoborug larvae 19,6 0.3
Chironomid larvae A 2.6
Lyrinus sp larvae 2.7 0.3
Fphemeroptera larvae 7.8 0.1
Tnidentified insect remain 100,90 Fie S
TOTAL INSECTA 2.7
FIsH
Fish remain - 100,90 73,3
AMPETBIA |
Frog remain : 19,6 o 9.7

HIGHER PLANTS

Unidentified weeds | ' 3.9 _ 2.3




TAELE 15

ABLATIV

]

IJPORTATCE AMD FRIcUrilY OF CCCCURRINCE OF DIETARY ITERS
I3 T3 STOMACH COF MALAPLTRURUS ELRCTRICUS

NUMBZR OF STOMACH EXAINZD 75 :
NUMBER OF STOMACH WITH FOOD 23 (30,7
NUMBER OF STOMACH WITHOU? FCOD 52 (69, 3¢)
DIZTARY ITEM3 PERCENTAGE FREQUENCY PIICENTAGE OF TUTAL
OF CCCURRENCE POINT AWARFDED
TVSECTA '
Hymenoptera 17.4 : 7.6
Chironomoun larvae 13,0 _ . S.lU
Zphemeroptera larvae 34.8 : 1343
Unidentified ingect
_remain 9521 20,3
POTAL INSECTA ' ' L7.2
FIsH
Fish Fry 87.0 : 22,7
Unidentified fish
remain 91,1 0,1

TOTAL FISH 2.3
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TAELE 16 - :
RELATIVE IMPCITATCE 4D FRECUEICY OF OCCURREITZ OF DIETARY ITEMS
IN THZ STCVWACH OF SY.ODCHTIS SCHAIL

NUMBER OF STOMACH ZXATIHID 26
NUMBER OF STOMACH WITH FOOD 20 {76.5%)
NUMBER OF 3TOMACH 'JITHOUT FOOD 6 (23,13
DIETARY ITEMS FERCENTAGE FREGUENCY PERCENTAGE 0F TOTAL
OF OCCURARICE POLNT AWARDZD
Canthocamptug ap 35.0 i - 1a1
Diaptonug sp 55,0 . 12,8
Simocephalus sp 15,0 11.2
Daphnia sp a0, 0 N 22,1
Asellus sp 20.3 2,1
TOTAL CRUSTACEA 47.3
MOLLUSCA
Gyraulus sp 100,0 25,6
Ancylus sp | 26,0 . 0,9
Anodonta sp 75.0 ' 13,5
TOTAL MOLLUSCA Lo.0
FIsH
Pish scales 25,0 | | 1049

Detritus Ge0 . 2.7




TABLE 17

RELALIVE IMPORT 'IMCE A!D FREAUTICY OF CCCURRENCE OF DIXTARY ITEMS
IN THE STOMACH OF LAT<S “TILTICUS

HUMBER OF STOMACH EXANTINED 271 _
NUMBER OF STOMACE WITII FOOD 109 {49,25%) .
NUMRER OF STONACH, WITHOUT FOOD 162 (59.9°%)

DIETARY ITEMS PEACENIAGE FREGUEICY PERCENTAGE OF TOTAL

- OF 0CCURRENCE POINT AWARDED

FISH .

Tilapia zilli 89.9 96,2
Oreochromis niloticus  6.h 1.3
Unidentified fish remain 71,5 1.7

TOTAL FISH 99,2

INSECTA

Immature ingect.
Cdonata nymgph 18.3 0,8
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L.5.12 Anzbantidae

Ctenopoma kingsleyae: Seven stemachs of C. kingsleyae

were examined, six had fcod and one had none. This species
was found to be mainly insectivorous. Plant debris were found

in one of the stomachs examined.

h|5l13 Cichlidae

Sarotherodon galilaeus: A large number of thia species

examiped bad food consisting of some plankton comprising of

a few green algae, blue-green algae, desmids and large numbers
of diatoms and crustaceans. Other food items were insect
remains and plant fragments (Table 18).

Oreochromis niloticus:s The main food of this species

were diatoms and desmids. Diatora and Melosira species were

the most imporiant diatoms, while Closterium species was the
most important demmid eaten. Seventeen out of 78 species
examined had empty stomach (Table 19).

Tilapia zilli: The compoesition and relative importance

of the dietary items in the stomachs of T. zilli is shown in

Table 20. Animal materials was the principal constituent of

the diet and accounted for T0.1% by peint. Of the plant foods
Diatoms were the most important. Trey formed sbout 17.2% by rointss

Hemichromis fasciatus: It fed mainly on fish. Insects

and plant debris were also found in its atcmach. Twenty-four
specimens were observed in which three had empty stomach

(Table 21).
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TAELE 13

RFLATIVE TMTCETANCE Al FRENUEICY OF CCCULRENCE OF DIETARY TITEMS

I THE Srodacd OF SAuCTHIECDON GALLILARTS

NUMBFR OF SPCMACH IXAMINE 218
ICMBER OF SUOMACH WITH ¥CCD 236 (95.2)
NUMBEHR OF $TOMACH WITHOUD FOOD 12 (.84
DIETAHY ITEMS PEHCENIAGE FREQUENLY PERCENTACE OF TOTAL
OF CCCLRRENCE POLNT AWARDSD
DIATOM
~ Asterionella sp . 21,2 2.1
_Tavieulla sp 19.1 6.0
Smedra sp L.2 0,1
Diatoma sp 12,7 10,2
Cymtella sp 1.3 0.5
TOTAL DIATOM 18,9
- DESMID o
Docidium sp 8.l 2.5
Gonatozygon sp 14,8 3.0
Clogteriuwe ep 89.0 8.7
TOTAL DESMID 13,8
Green Algae, Chlorella sp 2he5 5.0
 3pirogyra sp 93.2 bo?
Tlothrix sp . 61 3.7
Qedogonium sp 4l 8 2,1
Volvox sp 12,3 5e5
Cladophora sp : 8,9 1.3
Blue-green Alage., Hostoc sp 78.L 2,3
Angbaena sp 6L.L 1.6
Rivularia : 16.5 2.0
ODscillatoria sp Le 2 0,5

TOTAL ALGAE

29.2




TABLE 182 (rgnT'D,)

[

DIEZYARY 110D

PERCENTAGE FRECUZCY

OF CCCCRRENCE

TrRCERNAGE OF TUTAL

FOINT AWARDZD

CdlsTiCEA

epr——

5.8

Capepoda. Cycleop sp 76,3

Asellus sp - - - 52,1 27

Cladocera: Daphnia wp  86.l 13,2
TOTAL CRUSTACEA 21.7
INSECTA

Insect remain 12,7 9.5
HIGHER PLANTS

Plant fragments BLi.7 6,9
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TABLE 19
RELATIVE IXPOSTINE £ND WRE(UINCY OF CCCURREIDE CF DIETARY ITSS
IN 'ths SroMacd OF CRECCHRCMIS NILOTICUS

NUMBER CF STCMUCE ZXAJ7TNED 78

LITBER OF STOMACH "“I1H FCOD 61 (78.22.)

YTMBER CF STOMACH YITEOUT FCCD 17 (21.6%)
DIETARY ITERS

PERCETAGE FRECUENCY PERCZNTAGE OF TOTAL
OF CCCCUNRENLCE TCINT AYAEDED

DIATOM

Synedra sp 1.5 5.6

Diztoma sp 39.3 19,0

Melosira sp 16,0 19,1
TOTAL DIATOM L3.7
DESMI DS

Dociduim sp 16,1 1.5

Clogterium sp 19,7 172
TOYAL DESMLD 21,6
CRUSTACEA

Cladocera. Darhnia sp 96.7 15.2
ALGAE

n Algae: Ssdogsoniua oo <5,2 10.9
Scircgyra sp 21,3 2,8

TOTAL ALCAE W7

Detritus 80,3 L.8
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TABLE 20

RZLALIVE TMFOST CE 43D FRECUENCY OF CCCURKEMCE OF DIETARY ITEMS
IN IHE SICMACH OF TIL/PIA ZILLY

NUFBER OF STOMACHE EXAMINZD 209
NUMBER OF STOMACH WL'H FUOD 196 (93.8%)
NUMBZR OF STOMACH WITICUT

FCOD 8 (6.2%)
DIETARY ITEMS PERCENPAGE FRECUENCY PERCENTAGE OF TOTAL
OF CCCURRENCE POINT AVARDED
DIATOX
Diatoma 8p Sl 1.2
Cyclotella sp % 0.4
Fritillaria sp 1.0 a3
Nitzschia sp 13.3 0,1
Navicula sp 12.8 2.0
Fragilaria ep b7 Sl
TOTAL DIAIOM 13.2
ALl
Cream Algae. Protococcrd sp 26.5 0.8
Spirozyra sp 97.0 Ced
Yolvox sp 27.6 Teb
Zygnema sp 13.2 Ce3
Scenedesmus sp 18,4 2.1
Blue-green Algae.Anabgena sp 93.9 3.5
Micrecytis sp 33.2 0.1
Oscillatoria sp 28,1 1,5
TOTAL ALGAR 10,8
1NSECTA
Adult insects. Odonata 92.9 18,5
Ephemeroptera 53.6 12.1
Tricoptera 81.6 6e3
Diptera 86,7 13.5
Orkhoptera 38.3 0.6
Immature insects, ratetailed
Maggot (Zrigtalia sp) 6.1 0,2
Erhemeroptera larvae Bel 1.8
Fhanton larv-e 10,2 1.2

(‘haobhoru- -:.;:)
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TABLE 20 {CONT'D. )

DIEIARY ITRIS . : PFACENTAGE FREUnNCY PERCEZNTAGE OF
OF OCCURREILE TCTAL POINT
AVERDED
Insect remain 5.9 1¢.3
POTAL INSECTA 69.5
CRUS'TACKA
Capepodat Cyclop sp ' . 2,0 . . 1.0

HIGHER PLANIS

leavesy - 2.6 o 2.0
Seeds . 99,0 2.1
Fruits 1.0 1.3
TOTAL HIGHER PLANT 34

De tritus N8 2.1
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TARLE 21

RELAPIVE IMPORIANCE AND FREGUENCY OF OCCURRENCE OF DIETARY ITiNMS
IN ‘= SPCMACH OF EIMICHRCKIS FASCIATUS

NUMBER OF STOMACH EXAMINED 2
KUMBER OF STOMACH WITH FOOD 21 (87.5%)
NUMBER OF STOMACH WITHOGT FOCD 3 (12.5%)
DIETARY ITEMS PERCENTAGE FREQUENCY PEHCENDAGE OF
QOF QUCCURRENCE L TQTAL POINT
AARDED
INSECTA
" Adult insect: Coleoptera Blia 1 ' 2.0
Grrinus 3p -
larvea 23,8 ' 0,6
Unddentified insect remain LT.B 8.0
POTAL INSECTA ' 10,6
FISH .
Fish Pry _ 85.7 ' 20,0
Fish remain 95.2 60,0
TOTAL FISH ' "~ 80.0

BICHER PLANTS

Plant debris : 19,0 9.4




Heaichromis bimaculatus: These species fed mainly on

insects, crustaceans ard fish. These dietary items together

£orm0 §3,7 % T point score 5y the total diet (Table 22).

e ouxrimre
The sex ratlo of scwe species is given in Table 23.
The monthly variation in sex ratio is shown in Table 244, -
Sex ratio was not calculated for all the species enccuntered
'during the period of study because scme were too few in number

and for some, only one sex w..z: recorded,

L.6.1 Polypteridae:

Polypterus senegalus:t The sex ratio, male:female was 1:2

{Table 23) with no significant difference between them.

L.6.2 Characidae:
Brycinus nurse: The sex ratio was 1312 (Table 23).

Male apecimens were absent from four months samples.

Hepsetus odoet Like ithe B. nmrse, the sex-ratio of

H. odoe was 1:2. There was no wifs variations in the sex ratio

throughout the year.

4.6.3 Cyprinidae

labeo senegalensig: Although there were more malea of

L. senegalensis than females in the sample, there was «-. . ...:-» ¥

difference in the sex ratio.

hlélh nggidae

[

Auchenoglanis occidentalis: There was high sex ratio in favour of naol.

during the dry season than the rainy season {Table 24).

More males were present in the sample studied.



" TABLE 22

RZLATIVE IMTORT NCZ AND FREQUENCY CF CCCURRIICE OF DIFTARY
ITEMS IN THE STOIN.CH OF HIMICHROMIS BIMACULATUS.

NUMBER OF STOI'ACH FXSTINED 12
NUMBER OF SIOMACH “ITH FCOD 11 (914T%)

MU ER OF STOMACH “ITECUT FoOD 1 (8, %¢)

DIETARY ITEMS PZRCENTAGE FRE(UENCY PERCENTAGE OF
0? OCCURRMICE - TOTAL PIONT A"'ARD
INSECTA
Adult insects: Odonata 81,8 14,8
Colaptera Sh.S C.2
Irmature ingectg: Odonata laxvae 9.1 30.5
Cnidentified insect reman 100,0 0.3
TCTAL INSECTA 45,8
CRUSTACEA
Diaptomus sp 63.6 22.4L
Darhnia gp 21,3 .0
TOTAL CRUSTACEA 27
FISH
Fish Fry 36.0L 12,5
Unidentified fish remain T12.T 14,0
TOTAL FISH 26,5

HIGHER PLANTS

Plant debris 9.1 C.3




TABLE 23: SEX RATIC OF SOME FISHES IN SHIRORO LAKE

FISH SPECIES NUMBER OF NUMBER OF NUMBER OF SEX RATIO
FISE EXAMINED MALES FEMALES ____(ApJjusTED)
Polypterus senegalus 18 7 1 u”M
Brycinus nurse 61 22 39 132
Hepsetus odoe 23 9 14 112
Labeo senegalensis 88 SL 3L 2:1
Auchenoglanis occidentalis L9 38 1 331
Chrysichthys nigrodigitatus 25 13 12 1:1
Schilbe mystus 16 7 9 111
Schilbe uranoscopus L3 o 34 1:h
Clarias gariepinus 83 29 Sk 112
Malapterurus electricus 75 Lo 35 11
Lates niloticus 271 100 171 122
Synodontis schall 26 10 16 1312
Sarotherodon galilaeus 2448 101 147 1:2
Oreochromis niloticus 78 36 L2 121
Tilapia zilli 20l 102 102 131
Hemichromis fasciatus 2L 8 16 112
H. bimaculatus 12 1 1 111

—_— ————— e




TABLE 24: MONTHLY VARIATIONS IN THE SEX RATIO OF SOME FISH IN SHIRORO lAKE

FISH SPECIES M O NTH

A(1987) M J JL A S 0 N D J(1988) F M

M:F MsF M:F M:F MiF M:F MsF MsF MiF M:P MsF MsF
Brycinus nurse 23= 321 =21 =l =21 121 1:h 1zt 131 132 -1 1:2
Hepsetus odoe -12 1:= 131 = 13= =1 112 = 1:ly 2:- 14= -2
Labeo senegalensis ~-12 136 131 6:= 331 181 131 23= 321 1:3 2:1 121
Auchenoglanis occidentalis -2 2t =32 13= 23= 13= 311 =11 L= L1 o:1 2=
Chrysichthys nigrodigitatus 33 -t 3i= Ji1 =32 - - - - 113 1:2 112
Schilbe uranoscopus ~-15 181 =22 131 =21 1= =t =13 =32 1:= -1l 132
Clarias gariepinus - - 231 1:- auM -32 131 131 1213 111 -13 -
Malapterurus electricus 11= 132 132 321 181 11 281 113 122 112 13 2:1
Lates niloticus 181 1301 136 221 133 131 Ts1 11 131 181 111 -15
Sarotherodon galilaeus 132 152 131 11 136 131 131 . 131 112 131 112 131
Oreochromis niloticus ~:ly 211 131 111 231 531 131 135 331 =36 121 111

Tilapia zilli 132 181 11 231 131 131 231 181 531 152 1:1 111




e
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Chrysichihys nizrodigitatus: The sex ratio was

approximately 121, There was no much variation Iin the numter
of males and of females rpresent in the monthly samples
studied. 4.7,5 ratil biie

Schilbe uranoscopus: The ferales of thisg species

' predominanted in the sample (Table 25). The male to female
ratio was 1:l4. There was high fluctuation in the numbers of
the two sexes throughout the period of gtudy.

S. mystuss This had 131 sex ratio.

4,648 Clariidae

Clarias gariepinus: C. gariepinug had a sex ratio of

132 in favour of the females.

L6 Malapteruridae

Malapterurus electricus: The sex ratio was approximately 1s1.

The species had little variation in the sex ratio recorded for

the pericd of study.

Le6.8 Centropomidae

Lates niloticus: There were more females of L. niloticusg

in the sample studied tmt there was ne any signifiecant
difference in the sex ratio. Throughout the pexrioed of study,
except for the months of June and October, the sex ratiog were

approximately 1:1.

4.6.9 Cichlidae |

Sarotherodon galilaeus: No much variation in the sex

ratio of S. galilaeus was observed during the period of study.
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Qreachromis nilotious and Tilapia zil1lli had sex ratio 1:1,

The sex ratlo of H. dimaculatus was 1:71, Tuis was found to be

significantly different (p=0.0%5) from the 1:1 ratio.

4.7 Reoroduction Cycle and Peoundit

Scanty data were obtalned on reproduction cycle and fecundity.
The data could not permit any meaningful ecological analysis

therefore, were disc arded.
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CHAPTER FIVE

DISCUSSTION

A total of 1,38 specimens of fish from 13 familids
comprising 22 genera and 3t species from Shiroro lake were
studieds 4 large number of species were encountered during
the rainy seasone. At this period a lot of food items were
usually washed into the lake for the fish to feed upon in
addition to already increasgd primary production. The length
and welght frequency curves of mogst of the fiaheé revealed
that smaller ones were caught. Ita et al. {1985b) reporied
same observation and attributed 1t to the use of small mesh
nets by the fishermeﬁ and the age »f the lake which was one year
then. Although in thig study fish were collected at first landing
- to prevent chances of bias, it was only possible %o eliminate
intermediate losses, as commercial landings are always to some
extent biased. The limitation could be responsible for the
presence in large number the small size group.

The equations obtained of the length-weight relationships

for Oxecchromis nileticus apd Sarothorodon galilasug compare

favourably with those of Abdullahi (1987). Factors such as
aaturity level, season, time of capture and factors that
. influence weight are known to have effect on 'b'~values
(Lagler, 1952). .

The tendency for almoat all the species to inereage in
plumpness with size, as revealed by the equations for the

length~weight relationship (Table 5) was confirmed by better



condition. The mean condition factor (Appendix 2) indicated
that most of the fishes were in good condition throughout the
pericd of investigation. Good condition observed in fish
during the dry season could mean that even though at this
period there was reduction in the primary production and
inflow of fish food into the lake, fishes were not starved.
There was significant difference in condition factor of males

and females of Labeo senegalensis, lates niloticus and Tilapia

zilli. Condition factor can be influenced by age, changes in
season, gonad maturity, length-weight of the fish and stomach
fullness (Lagler, 1952).

During the period of study a nigh proportion of the fish
were observed to have empty stomachas. This may be due to
regurgitation of stomach contents after capture (Lagler, 1952;
Olatunde, 1978a). It could also be that the fish had not fed
or the food had already been digested before they were caught or
removed from gill nets. Incidences of high percentage of empty
stomachs have also been reported for scme fish by Munro (1967),
Arawomo (1976), Sagua (1978) and Olatunde (19783.

Holden and Reed (1978) reported Brycinus macrolepidotus

to feed on insects and small fish, while Lewis (1974b) and

Beed et al. (1967) gave its food as plant materials and insects.
In this study it was predaminantly herbivorous. The result of
the analysis of food of Hepsetus odoe shows that fish dominated
the food followed by plant debris and insects. This observation
seems to agree with the record of Jubb (1961) and Holden and Reed

(1978) that H. odoe fed on small fishes especially Brycinus sp.



and insects. Molluscs and Crustaceans were ohserved in

addition to fish in the stomach of Porcus docmac. This

observation agrees with the result of Copley (1952), Corbet

- (1961}, Imevbore and RBakare {1970) and Fryer and Iles (41972).
However, Welman (1948) gave the food of this fish in Nigeria
afa prawn, ingsects larvae and mud. In the blue Nile they have
been reported to feed on odonata nymphs, insects, flsh,

- sorghum, plant debris and seeds {Sandon ahd Tayib, 1953).
Jubb (1961), Petr (1969a) and Fryer and Iles (1972) have

raported Schilbe mystus to be plscivorous i{n Lake Kariba, Volta

and the great lakes of Africa respectively. In Nigeria,
Imevbhore and Bakare (1970) and Olatunde (1979b) have observed
Se mystus in Kainji lake to feed mainly on fish. Mok (197L)
cbaerved the juvﬁniles in Lake Chad to feed on insects and the
adults on fishes. This study revealed S. mystus to feed mainly
on fish with insects, gastrcopods and plant debris being
gsecondary diets.

The dietary compesition of lLates niloticus showed that it
is piscivorous, feeding mainly on fish and arthropods. Eopson
(1964) and Reed et al. (1967) worked on the food and feeding
habits of L. nileticus., They reported the fish to be piscivorous
with the juveniles feeding on insects nymphs and larvae,
Cladocerans and prawns. Altnough most of the specimens of
L. niloticus atudied from Shiroro lake were juveniles, they
did not include much arthropod in their diets.

On the food and feeding habits of Malapterurus electricus,

this study suggest that there is piscivorous. Sagua (1978),

Coates (198L4), Olatunde (198L) and Ogbe (1985) also arrived at

the game conclualon.
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The analysis of the stcmach contents of Clarias
garieninus showed that the fish is piscivorous eatirg in
addition to fish a large variety of food items which included
insects, frogs and weeds, This otservation seems to agree
~ with the report of Imevbore and Bakare (1970) and Lewis (197Lb)
8n river Niger and Lake Kainji respectively that C. gariepinus
is piscivorocus. However, Olatunde (1983) reported the fish in
Zaria to be an Omnivore. He found the fish to feed on insects
fish, mollusecs, Crustaceans,plant debris and bottom deposits.
Welman (1948) ha:d also given the food of C. gariepinus to consist
of fish, meollusca, insects frogs and weeds.

A great proportion of the total fish population examined
from Shiroro lake was found to devnend on fish as food.
This observation could be attributed to the abundance of their
" prey. For example, most of the predators fed on Cichlids that
dominated the lake. B

The feeding habits of Brycimus nurse are known to be very

diversed (Copley, 1952; Jubb, 1961; Imevbore and Bakare, 1970;
Lewis, 197Lb; Holden and Red, 1978). Moss (1980) reported it
to feed on .. . seeds and Zooplankton. In this study it was
found to feed on plan% materials insects, crustaceans molluscs
annelids, frogs and fish scales,

Tilapia z11li was found to feed on diatoms, algae, insects,

Crustaceans and plant materials Fagade (1971, 1978) and Moriarty

(1973) bad- observed that many Tilapia species include algae in

their diet.

Coates (1984) has reported Synodontis schall in the

irrigation waters of Sudan to feed on algae, annelida, insecta

and detritus. Abdullahi (1987) found those in i Lzindi



97

reservoir, Nigeria to feed on insects larvae and molluscs,
In this study they were found to feed on Crustaceans,molluscs

fish and detritus, Mormyrops deliciosus were found %o have

the same food habits in Lake Karlba {Jubb, 1961). They fed on

fish ingects, detritus and annelids.

Sarotherodon galilaeus was found %o feed mailnly on desmids,

diatoms, algae and crustaceans, Abdullahi (1987) found this
species in Kangimi reservolr to feed on diatoms desmids, protozcans
and c¢orn husks which were uged as balt by the fishermen. Bailey
(1978) reported the species in Nyumba ya Mungu reservolir, Tanzania
to feed on diaton, Chirénomous larvae and fish. In Kainji Lake,
Nigeria, Akintunde and Imevbore (1979) observed that S. galilaeus
fed mainly on phytOplanktoq. It was alsoc found to feed on
subnerged macrophytes, detritus, algae and periphyton (Bon, 1979

Moss, 1980). Oreochromis niloticus fed almost exclusively upon

diatoms desmids and Daphia species.
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SULMARY AND CONCLUSION

¥ork done on Shiroro lake with a view Lo cbtaining some knowledge
of the fish fauna is described. Thirty-one species of fish from
13 fasilies wares collscied during the werk, the majeority of them
previously unrecorded from that locality. The 31 spaecies are

listed and notes on aspect of the biology of each given.

Data on feeding, length-welght relationship, sex ratioc and
condition factor are given in greater detall for common species.

Growth was found to be isometric in Bryciaus nurse. Obhers had

allometric growth pattern.

The condltlon factor indlcated that most of the fishes were
in good condition throughout the period of investigation. MNost
of the figheg in the lake were found tc be predaters, High

incidence of empty stomachs was recorded.

The sex ratio was approximately 1:1 for most of the species.

However, the females of Schilbe uranoscopus and Hemichromis

bimaculatus predominated in the szmple.

In conclusion, the information obtained from this work
provides base data of the biology of the fishes of the lake.

These may be of use to other future workers,
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APPENDIX: { _ LENGTH AND WEIGHT MEASURTIENT OF SOME FISHES IN SHIRORU LAKE
- PHYSICAL NUMBER . 95t
. PARAMELFR SEX EXAMINED R:IGE MEAN S.E. C.V. fox. KURTOSIS
SL M 22 £,00-15,50 11,80 0.9 1904 10.,78=-12,81 -=0.96
Brycinuurse (cm F 39 2.20~15,50 11,75 0,27 1k13 11.21-12,39 0.4
10y y M 22 4,00-81,35 35.L3 L.03 53,30 27.,06-43,80 1,13
B (em) F 39 15,97-75.18 36,31 2,30  39.52 31.66-40,96 0,12
SL M N 15,00-32,00 22,09 0,66 21,87 20,73=23.42 =0.41
MmﬂﬂMmHmsmHm (em F 3L 13,00-29,50 20,56 0.63 17,88 19,28-21,84 .33
WT M Sk 50,94=872.55 261,67 28.61 79.59 20L4.27-319.07 1.73
(gm) F 34 464 = 175.1i5 19.83 65.91  135,10-215,80 2,83
SL M 38 12,00-28,00 17,03 0,61 22,08 15,79=18,26 0,77
Auchenorlanig (cm) F 1 13.50-29,00 19.36 1.6 28,05 15,71-23.01 -0.99
— M 3B 27,00-407.07 117,36 15,12 79.43 86.72-148.00 2.hk
(gm) F 11 116, 60-398,55 186,00 12,62 75.99 91,05-280-95 ~1418
SL M i 12,50=17,00 15,00 6,40 7.97 114,708=15,92 0,82
Sehilbe (em) F 3 9.60-20,00 13,94 0,49 20,32 12,95-14.93 =0.01
—EAmoSCoRL3  wr M o 15651=71,25 3B.U5 5,35 U171 26,12-50,77 0,19
(gm) F 3 10,31-98.78 36,53 L.,11 65,66 28,16-L44,90 -0.32
SL M 29 12,10-39,00 22,90 1,10 25,84 20,65-25,15 0O.L6
Clarias lazera (cm) F Sl 7,30-39.00 21,12 0,82 28,52 19,i-22,77 -0.09
wr M 29 21.,09=420,09 136,59 15,83 61,81 104, L47=-168,T71 2,42
(gm) P Sl 12,51=420,09 124,63 11.65 68,77 101,24~148,03 0,7

lLL

SKEWNESS

0.27
0.Th
1.07
0,99

C.Th

052
1.67
1,62

0.95
o.4,8
1.70
0,65

-0,52
-0,07
0.57
0,60
0,24
0.17
1.03
0.65
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