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ABSTRACT

A total of 873 specinens were observed in Zaria.

390 were Schilbe nystus. 366 Eutropius niloticus and

117 Mal apterurus el ectricus. Schil be nystus was the

nost abundant followed by Eutropius niloticus and

the | east abundant was Mal apterurus el ectricus.

Pattern of growh in Schilbe nmystus was allonetric

while both Eutropius niloticus and Ml apterurus el ectricus

were isonetric Al the species were in good condition

t hroughout the study. Omivorous habit was observed in

all the species, In Schilbe nystus the main food item

was fish during the rainy season, in the dry season

they fed slightly nore on insects than on fish. Piscivorous

habit was also noticed in Ml apterurus electricus while

Eutropius niloticus fed nore on insects. The sex ratio

for Schilbe mystus, Eutropius niloticus and Mal apterurus

electricus were 1:5 females; 1.2 females and 1:1 fenul es
respectively. The three species bred during the

rainy season. The fecundity of Schil be nystus was 10,676

while that of Eutropius niloticus was 10, 530 and 2,331

for Maiaptor Irus el ectricus.
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CHAPTCR ONE

INTRODUCTION
Nigaria's steadily increasing Gross National Froduct:
(G.N,P) since the oil boom of the 1970's has resulted in higher
Private Consunption Expenditure (£.&.€) in the country. This
is clearly manifested in bigger demand for animal protein in
the diet of a wide spectrum of Nigerian population. Fish which
has been a traditional source of protein for riverina and
coastal people can now be enjoyed by both rural and urban
population in all the corners of the country because of
availability of marine frozen figh and the nationwide

distribution network which enterprencurs have organised,

Nigeria is the largest consumer of fish and fisheries
product in Africa, yet only 70 percent of the total demand is
met by domestic proiuction ®ada and Gnanadess, 1983). Reports
from Federal 'epartment of Fisheries (1985) indicated that the
domestic fiSh production in 1983 was 522,403 metric tonnes
while that of 1984 was 349,396 metric tonnes. The short fall
in the production was supplim=nted by importation of more than
238,854 tonnes and 137,777 tonnes in 1983 and 1984 respectively
{this figures do not include sardines, canned fish and stock
fish imports)s The source of information also reportad that
fish production was pooresst in 7984 since the past 10 vears,
and it was in 1984 that the least importation of the fish was

recorded.

Adesimi et al (1983) in his st®ilies of domestic fish ;

production in Nigeria by sources (1971-1980) indicated that as



much as 42 3 percant of the total fish production came from
inland rivers. l:tezs and renas. This sources could contribute
consider. ®ly more to the dom=zstiec supply of fish if more

investment ~o°1ld be msie co this subsector (Okpanife, 1976).

Clayide ec aiz (1969) showed that the per capita
consumption of fish per day was 29.1 grams yeilding 2.6 grams
of animal protein and representing 35 pesrcent of the per
capita consumption of livegstock product and 30.8 percent of

the ingested proteine.

It is in the recognisance of the unique roles played
by fisheries resources in the national economy and the need to
encourage local production, that Nigerian Government did not
only limit the importation of stock fish, sardines and canned
fish, but projected some we!l desired plans to achieve self
sufficiency in fish production. “uch plans include, increased
exploration of Nigerian fisheries resources to meet the rapidly
increasing demand for fish and encouragement of the development
of fisheries based industries. Others include, provision of
employment orportunity for young school leavers in the coastal
riverine areas of the country and lastly, incr=ase generation
of foreign exchange through shrimps experts. To achleve these
plans, the sectoral a'location to flsheries s=octors rose from
411.6 million in the second National Development Flan (1970~
1974) go #101.55 million in the third plan. The allocation
to fisheries in the Fourth National Decvelopment Plan (1981~
1985) increased to .i170.99 million which was 6B.4 per cent

above “hat of the third plan.

Another programme aim:d at bonsting fish production in

the third and fourth National Development plans, is the National
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Accelerated “ish Production Project (NAFPP). It was designed
to bring the benefits ¢f modern fishino technology to arti#hal

fishermen along thz country's coastline, lagoons and the {nland
waters. It - also involves organising small scale fishermen
into Fisherircs Cooporatives, the provision of credit facilities

and the supply of flshing inputs at subsidized rates.

For fisheriles development plans to be realistic
therefore, it is important that they are based on a clear
understanding and appraisal of the* nature and availability
of resources. It 1s oﬁ ;his ground that studies on some
biological aspects of the families Schilbeldae and Malapteruridae
were undertaken in-fakig area, The area of concentration in
the study werm the foo” habit, lencth/weight relationship,

cond®tion factor, reproductive cycle and fecundity.

Similar biological studies have been carried out
elsewhere. 3uch works include that of Arawome, (1976) who
investigated the food 3nd feeding habit of the three
Cithardgus sp in lake Kainji. llere he found their main food
items to bc planktonic and epipetil&.blua areen algae..
Reynelds (1974) atuﬁied the biology of the small pelagic fishes
in the new volta lake in Yhana. His findings on the sex and
reproduction indicated that reproductive patterns of five
species from the three families of small pelagic fishes in the
new Volta lake in Ghana showed several similar features. These
include size differences, males ma%uring and reaching final
sizes smaller than femgles, h2terogenous sex ratio in four
species, being mostly markedly unequal usually at peak breeding

times, dermesal eags, and extended spawning patterns.
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In his biolocical studies of clupeids in Lake Kainji,

Otobo, (1978) indicated Eutroprius niloticus, Schilbe mystus

and Malapterurus electricus, as some of the fishes contributing

to 4bpeid mortality, stating that the degree varies from species

to species.

FAMILY MALAPTERURIDAD

The family Malapteruridae, is represented by one species,

Malapterurus electricus (GM'LIN) in Zaria area (Fig 1). Full

descrpiption of this species has been given by Boulenger
(1909) and Alwyne (1975). The electric catfish is
immediately distinguished by its heavy built, scaless, and
rather blocated appearance which is moderately ‘elongate or little
depressed. It poé%ss no rayed dorsal fin, but adipcse fin is
presant. Anal fin is short and pectoral fin without spinous
rays,., They have thr=2- p-irsg of barbels, maxillarv and two
mandibular. The eye is centrally located without Ffree border
and the nostril are widely seperated from each other. Sach
jaw posess a band of villiform teeth and a toothlass plate.
An electric organ extends over the adipose and anal fins

Boulenger (1909),

It lives mostly in swamps, occassionally in rivers and
then around the peed beds flanking the flowing water (Alwyne,

1975},

Although rarely seen in large number Malapterurus electricus

is commonly seen and widely distributed throughout the whole

of Nile System to itiver Zaire, Tropical Africa (except Lake
victoria' =nd rivers of the East A?rica north of Zambesi (Boulenger,
1909). In River Niger, they are found mainly in shallow littoral

areas and swamps (5agua, 1975).



Daget andl Iliis (1965), recorded a spacimen caught in the
Niger hkepublic with a standard length of 122 cm and weight of
27 kiloyrams., Tn the ‘iver Niger near Kainji, Nigeria, Sagua
(1979) recorded the largest specimen to be 19,.5kg for a standard
length of 95cm and that thev occur relativezly abundant in the

hook and lin= catches.

:F;apterurus electricus is surrounded by great mystique;
for the electrical properties are clearly special (Alwyne, 1975).
He also stated that from the number of representations of the
fish in an ancient Egyptian pictographs, it was obviously of
high regard and that in the Northern part of Nigeria today, it

is used by some fishermen for making magice.

Despite the use of the specimen in educational institution
and its ready availabilityv in all the inland rivers and lakes of
African countries, couprehensive investiaation into the foed

habit, reproductive hiolocy and length-weight relationship are

still lacking particulerly in Zaria area.

Earlier studies on this species in Zaria area by Bello (1981)
have been limited »v method of analysis and inadequate

consideration of size =nd se:usonal affects,

Extensive studies have been carried out on Malapterurus

electricus (Gmelin) elsewhere and have been documented in its
natural range, such work include SagWa, (1978 who studied the
biology and ecology of M. electricus in River Niger and Lake
Kainji. He also dctermined the proximate composition of fresh and

smoked Malapterurus electricus contents of crude protein, ash,

fats and water of the flesh and skin of the electric catfishes.
Sagma (1979) also expressed surprise that despite the fact that

the electric catfish has few natural predators, (e.g Hydrocynus



brevis) which coccasionally aitacks Malapterurs electricus, it

is not verv abundant in fresh waters of Africa.

Other workers are &Qeland (1854) who carried out studi-$
on the sk=leton, muscles and viscera of the electric catfish
obtaindd from “2la~-- MNiceriae. He also pointsd out that, the

fish appeared to have been feeding entirely on crustacean.

Bauer (19€8), Belbenoit Meller, Serrier and Push (1979)
related the function of the electric organs tec defensive
and offensive predatory behaviours, while Coates and Atz
(19€62), who com .ented on the paucity of knowledge on the mode
of life of the electric catfish stated that, it was reported

as eating algae, worms and fish.

FAMILY SCHILBZIDAE

This is a family of catfish found in th: freshwater of
Africa and 4sia. It is distributed over nearly all the areas
of the two continents with the =xception of tra arid recgion
(Alwyne, 1975), Therec are six genera in this family, namely

Eutropiella, Fntropius, 3:hilbe,$l1uronajon, hysailia and

Parailia. In Lake Kainji, Nigeria, the family is represented

by four species. Thase are Entroplus niloticus, Schilbe mystus,

Physailia pellucida and $iluranodon auritus (Lewis, 19740.

Eutropius niloticus and 3chilbe mystus are th=s spescies of this

family sen in Zaria. Generally this fish family have 4 pairs

of barbels, They are S5caless, moderately elongated and compressed.

Previous work on this family include their food and feeding
habits as reported by Irvine (1914), Pekkola (1919) Sandon and

Tayib (1953), Verbeke (1959) and Imevbore (1970).



Imevborae, (1970) carcied out some preliminary observations

on the sex ratios and fecundity of the fishes of iver Niger

while Otobo (1975) carried out biological studiss on some fish
families including Schilbeidae. Other workers included Blake (1977)
who sumn@rized the chisnges within the fish population since the
impoundmant of the Niger in 1968, He noted that the family
Schilbeidae were found to be one of the most numerous families

in the Lake, but are commercially under-exploited, He also

observed that the Schilbeidae particularly Eutropius nlloticus

(Ruppel), were abundant in the Lake during 1974 and 1975, but
were rarely represented in the market. Commenting further, and
citing Otobo (1975), who obsered similar trend in his work on
clupeids, Blake (1977), remarked t-at a large population of
Schilbeidae in Kainji are vet to be exploited. He further
emphasized that the value of this resources is more likely to

be in the production of organic fertilizers rather than direct
consumption. OClatunde (1980) analysed the biochemical composition

and nutritional value of lutropius niloticus, Schilbe mystus and

Physailia pellucida in tho Lake Kainji, Nigerla and found the

fish to be rich in lipids, protein ond assontial mineral element,
He suggrsted that the schilbeidae should be harvested for direct
consumption rathor then use as fertilizers as suggested by

Blake (19773.

In Zaria arca, Aromire (1981) studied the biology of

Eutropius niloticus, she focused her attention on their food

habit during the five months of study (November 1980 to March
1981}, as well as the length-weight relationship of this fish,
Her studies does not cover a whole vear to observe a seasonal
variations in die%?y pattern. The studies also lacked information

on the reproductive biology of the fish, The present study is



ther:fors <esigned to cover the reproductive biology, food

habit, lsnath-w:icht ralation and condition of tha fish,

Zutropius niloticus (“uprel) “ig. 2.

Full discription o: this fish has becen given elsewhere by
Boulenger (1909) and Lowis (1974). The body of this fish is
comprassad laterally and lack scalzg,s + long anal £in is
present. They posess n short-=based dorsal Ffin. The pectoral
spine 1s sharp and can inflict a painful wound, and there is
a tiny adipose fin. The camdal fin is forked and bent down

at angle to the body. There are four pairs of barbels. The
fins are clear. The flesh is soft and of excallent'flavour

especially suitable for frying.

Schilbe mystus (Linn@us ) (fig. 3) has the body similar

in appearance to Zutropius niloticus but an adipose fin is

present. Tho larce rounded snaft has the lower jaw projecting

slightly,.

The colour of adult is silver on thz sides, greenish on
the back, white on tho belly, and the fins are clear. There is
a large dark spot above the base of the pectoral fin. Juveniles
have three dark longitudinal bands, The upper and lower of

which continue along the caudal lobes (Reed, £F <«( QG&?)

This species 1s widecly distributed in African rivers
including the Nile, the rivers of “est Africa, the Congo and
Zambesi and the lakes of /Africa. It is found in the open shallow

water and is an active grcgarious species (Alwyne, 1975).

This fish has a lot of market value in Zaria particularly
during their br:e:ding scaeson, probably because of the large
amounts of aggs they nroduce (oral communication from fish

mongers). It is also a common aquarium species (Alwyne, 1975).
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Frg. 2 ° _Eutropius niloticus (Puppel)

lite - size
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Blological krowl:doc of »chilbz mystus and Sutropius

23}3}1533 was considar.:d zsuentiazl in view of th:ir commercial
importancz. Thoe projuct was carried out in Zaria, Kaduna State,
Migeria. The coocraphical locetion of Zaria is longituda 7°

42'E and latitude 11° 03'N (fig. 4a). It is 540 meters

above th2 sea level. Th2 vegetation is Northern Guinea Savannae.
The climat> was described by Hore (1970) as tropical continental.
Zaria has two distinct seasons, rainy seasons which last from
(late April or to carly May to 3cptember or early October)

which is usually characterized by strong wind (Walter, 1970)

and the “ry s:ason (October to March). The rainfall recorded
during the year of th.: study was 888.0mm and the average

rainfall in Zaria for th: past 56 years 1s 1050.1mm (Titwit,

Dec. 1981).
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CHAPT:R TWO

MAT.SIALS  AND  METHOD

Method of Co;}ggﬁion

Fish specimengwere bought from the fish mongers at Zaria
Sabon=gari market. Information from the fish mongers revealed
that their supnlies come from fishes obtained from rivers,
lakes and dams around Zaria, notably, River Galma around the
Zaria Dam (fig. 4b). Other rivers include. Rivers Makwaiye and

Kubani.

The fish mongers also revealed that, the fish were mostly
caught by th: use of gill nets of various mesh sizes and cast

nets.

The period of - tudy was from January to Decomber, 1984.

Samples were boucht once or twice monthly, and usually
in th=2 mornings between 9.0C a.m, ~ 11,00 a.m, and in the
evenings betwe:n 4,30 p.m, to 6.00 p.m. The fish were transported
in an ice-box containin, some icz pellets (to reduce posthumous
digestion to the minimum) to the lahoratory. The fishes were
identified usinc the key prepared by Lewis (191’3. The identification

were later confirmed by Ur. A. A. Olatunde.

LABORATORY ANALY3IS

In the laboratory, total and standard lengths werz measured
to the nezarest millimeter using the measuring board. Standard
length is the greatest length of a fish from its most anterior

extremity with the mouth cleosed to the hidden bace of the median
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tail fins rays (vhera ihese meet ths hvpwral plate). Total
lenuth i3 the greastost lungth of a fish from its anterior
most extruemity to the cnd of thz tail. In fish with forked

tail like Eutropius niloticus and Schilbz mystus, the two

lobag were pressod tog-ther to give the maximum length

measurement.

Fish werc welghed to the nearesat 0.1g using electronic

Mettler balance.

Length freguency distribution

The standrad lengths were qrouped in 2 centimeters for

futropius niloticus, Schilbe mystus and these wer= used to

construct lenqgth frequency distribution for males and females,

For Malapterurus electricus, the standard langth were grouped

into 5 centimeters groups. Than the fraguancy dist-ibution

was constructed ccaphicallya.

Length~eight relationship and condition factor

The length-weight r:latieonship was expressed graphically
by plotting the observed standard lengths with welghtson the
doubla leogmrithmic graph paper and calculated using the formula
described by'LE CREN (1951):

Ww = at® - w = = (1)

Equation (1) can be represented as

LogW = Loga+bLogL = = = = (2)

U

where W weight of fish (g)

L = 3tandard length of fish (cm)
a = Constant
and b = an exponent

for males, females and both males and females combined by

»



laast cjuazre regression method,.
vondition factor, K was calculated using the formula

K = V100

L3

(“orthinaton and Nichardo, (1930) - - (3)

where K = the condition factor
N = weight of fish in grams

I = standard length of fish in centim=ters

Since condition is related to both sex and size (Le Cren, 1951),
it was considersd for each sex sepzrately and groups of fish
of standard lengths 5 —~ 10 em; 11 = 15 cm; 16 - 20cm for

Schilbe mystus and Zutroplus niloticus, and 1 -~ 20 em and

21 - 40 cm for Ilalapterurus electricus. Monthly variation of

the K=value for the thres spascicsg was also considerad,

SEX OET "RMINATICN

The gonads were insmected to determine the sax of the
specimen., In matured females, eggs were readily discernable in
the ovary. In matured males, the testis are typically smooth,

whitish a2nd non—-granular in appearanceaa

DETERMINATION OF MATURITY STAGES

Maturity stages were determined using the scale

modified after Nikolsky (1963) as in Table 1



Table 1: Gonad Maturity staces

Stage

I, IMMATURE

. -~ - B e ——

. e b e e S——- e e

II. RESTING
STAGE

e ———— R ——

III. MATURATICON

- . —————

i B e | PR ——

Description

Young individuals which have not
yet éngsged in reproduction, gonads
of verv small size

Sexual products have not yet begun
to develop: gonads of very small
sige; eogs not distwinguishaeble to
the naked eye.

Egas distinguishable to ths naked
eve; a very rapld increas2 in welight
of tha qgonad is in proaress, testis
changes from transparent to a pale
rose colour.

IV, MATURITY

- o —

Sexual product ripe, gonads have
achicved tha maximum weight but

the sexual products are still not
extrud=d when light pressure is appli-d,

e A e ——— e e e e ————

V'« RTPRODUZTICN

S2xual products are extruded in
response to a very light pressure
on the belly, weight of gonad
decri:ase rapidly from th= starts of
spawning to its completion.

—

VI. SPENT
CONDITION

- — —

The sexual products have been discharged,
Genital apcerture inflamed; gonads

have the appearance of deflated sacs,

the ovaries usually containing a few
left-over egas, and the testis some
residual sperm.

IT+ RESTING
STAGE

jexual product have been discharged,
inflammation around the g=nital
aperture has subsy, ded, gonads of
very small size, eggs not distin-
guishable to the naked aye,

s Al sk e i A MMM M B 4 o emeime mAme B aee geaes  Sesm
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GONADO SOMVEIT IHDEX TIM TION

Gonails of m. turikty stagesI;ITy III, IV, V,VI ware ramoved
from the body cavity and weighed to give the weight + 0O.1mg
using a mett? H"% clectronic balance. Gonado somatic index,
(Gs 1) was calculatad by expressing the ratio of gonad weight

tc total wzight as a percent ge. A chi-square goodnesa of fit

was performed on the sex ratio.

PRESERVATION OF MATURED GONADS

The ovary of stoue IV ware preserved in (@ilson fluid
(g¥mpson, 1951), for =t least three months. j§ilson fluid
was prepired by a mixturc of 100m{60% alcohol

Up) 80% ncetic acid
18 ml glacial acatic acid

20g mercuric chloride

€8oml Pishiltn patws

Ovary -movad froum the fish were split longitudinally and
turned insids out to assist penetration by presarvative. The
preserved cvary was shakcned hourly for 24 hours and

later, Wl:(:kly,

After three months, the proserved cqggs were washed with
water. The egos werc geparated by shaking the container

vigorously. Later the eqggs were further separated manually.

FECUNDITY ESTIMATION

Relative focundity Nikolsky (1963) was determined by the
subsampling dry weight method Simpson (1959). This is the

number of eggs per femsles as observed in individuals of gonad



stage IVe. The pr_.scrv2? ond woshed 2gcs ware poured into

a filter paper in 2 funnel, .hen the liquid had drained away
the paper and e=ocs were sproad on a blotting papar to remove
excess molsture. ..fter about 20 minutes the eggs were spread
on a filter paper tray mrde from 30 x 45 cm shesets, with the
edges turned up. They were then left to dry until the =2qas
could be movad freely without ralsing the surface of the
paper, They were left to air dry under room temperature of
25° and moved about with the fincers to prevent clumps
forming. When they were thoroughly dried,that is when a
constant welght was got after repeated weiching, they were

stored in labelled spocimen tube,

The fecundity cstimate was obtained by weiching all the
eggs in a sample, then three random subsamples of 200 egys

were weighed and their m-on weight calculatad.

Th2 teoal weicht of the ecgs was divided by the mean weight
of the subsamples. 'he quotient was multiplied by 200
(subsample number of eqqs) to give focundity estimate. The
formala for describing the acstimzted fecundity is agiven
below:

F o= 3B 5 wt

3 t.

wt

r = PFecundity estimate
Where Sn = Subsample number of the eggs,
Swt
Wt

= subgample weight of the eggs.

L " Total weight of the eggs.

A microbalance was used to weigh the eggs. Mean galue were then

calculated to estimate the total number of eggs per female.

Regression analysis was performed to determine fecundity relative
to both standard length =nd weight of the fish,
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LABORATORY ANTYSIS C* DIIT

R —

It is usval in f .odino studies to cmploy more than one
method of analysis in order to account for limitation of

some method (Hyslop, 1980).

The food habit orf these species were studied by examination
of stomach contents of individual fish. Frequency of occurence

and points methods were used to analyse the stomach contents.

The Foint Maothod

Here stomachs that w-ore not empty were removed bv opening
the body cavity and severing th: gut at the Oesophagqus and
behind the pyloric constriction. Tood remains contained in
the cardiac portion wz2re squzezed into a petri-dish. The dogree
of fullnass (volum:) of the stomach was estimated as in table
@ . Thosc stomach that did not fall exactly on these points
were awarded points accordinnly. The graded stomach was then
dissccted lencthwise and the contents washed into a petri-dish
containing little water. The focd items that could not be seen
with the naked eye war~ th.n observed and identified to the
nearest taxomomic unit ith tho aild of binocular microscope.
Food items were then awarded points accordina to the volume
they wer> judged to hove occupied in relation to tha total

volume of the food in the stomach. In this way the sum of th=
points awarded to individual food it:ms equalled to the points
awarded for the stomach size. The points gained by individual
food items in each fish examined were summed and the percentage
contribution made bv cach was determined for rainy and dry
seasons. The figure obtained gave the relative volume of the

food items consumed cxpressed as percentages. This methed is



Table II:

- s 4w

-

Claszification of stomach size

Stomach size Degcription peint

Full stomach The stomach bulbes considarably

with food, stomach wall very thin

- _&nd transparent 100

%full stomach The stomach is almost full, does

not bulge 75
¥Full stomach Food occupied about 50% of the

stomach 50
¥Full stomach The stomech was vary flabby,

somi:times looked os 1if emptied. 25
Empty stomach No visible foed in the stomach o

when Jdissected and examined

under thce microscope 0

- — - -

(Olatunde, 1978)



essentially a volunetiic method snd was used to show the

inportance of ezch focd item in tha dist.

This m:tho! wos proposed by Swynnerton and Worthinton
(19 .0), medifi=d by Frost (1943) and again slightly modified

and recommer led bv Hv10€(1950).

Hynes (1950) noted that it is rapid and easy, requires no
special apparatus for measuremcnt, is not Enfluenced by
freguent occurgnce of small organism in small numbers, nor
of hezvy bodizs, and does not involve trying to count large
numbers of small and broken organisme. It also does not give
thes spurious impression of accuracy which is given by some
other methods. Degpitz the good points, there are weakness of
this method. First, it is subjactive, and the investigator
may be influenced by prejudice in his allotment of points, but
where larqge s~m2~3 pue analysed over a nariod of months

this difficu’ty is to some extant over come.

" The sccond criticism is that the results given by the
sointa method cannot be used for comparison with counts of
organisms in the habitat. Such comparisons have in the past
bren used to give numerical expression to the availability
of food organism (Allcn, 1941, 1942; and Hess and Swartz,

1941). It is suggested that this would be better accomplished
by using an arbititrary method of allocation of points on the
basis of estimated volume of each food item present (a) in the
fish gute and (b) in general faunal collection from the habitat.
The number of points, expressed as a percentage of the total,

gained by any food item in fish guts and in the general

collections ~ould then be compeared.



Freguency cf occursnce
Here the numbor of stomachs in which different food
items occur:zd were recorded »nd expressed as percentage of
the total stomach examined (e.g Allen, 1935; Frost, 1939;
Frost and went, 1940% Hartley, 1940; Frost, 1946; Hartley,
1947, 1948 and many othersg, The method was used becaused
it shows the numbor of individual fish in the sample that
ate the food rtems, but it gives no information on guantities
or numbers an” does not take into consideration the accumulation

of . food organism r.sistant to digestion.



CHAPTZR THRZ:

R4SULT

Iulsl Abundance

The = w»*aor of “*=4 examined is as shown in table 3.

There were 390 Schilbe mystua , 366 Eutropius niloticus and 117

Malapterurue electricug.Market observation of the abundgmee of

the three specles showed that Schilbe mystus was the most

common folﬁ%ed by Zutropius niloticus and Malapterurus cleciricus.

All the three species had a seasonal trend in abundance. They
were morae abundant during the rainy season than in the dry season.

This pattern of distribution was most prominent in Malapterurus

electricus.

3.1.2 SIZZ DISTRIBUTION
3.1.2.1 Schilbe mystus

The minimum standard length encountered in male

Schilbe mystus was 7.5 cm while the maximum was 11.5cm. That

of the females was 7.5 cm and 19.8 cm respectively. The mcan
standard lengtii o1 i me.es was 9.39 cm and females, 11.78cm.
The weight of the males ranged from 6.0g to 18.4 g, while that
of the females was 5.1 g to 141.7 g. The mean weight of the
males was 10.27g while the corresponding value for females was
23.94g (table 4). Table 5 showed that the mean standard lengths
and mean weights of the males were statistically smaller than

the mean standard length and mean weight of the females.

Length froquency histocrams were drawn for male
and females/Fig.5). Fig 5 showed that most of the males were

between B cm to 10 ¢m with a mode of 9.2 cm.



Table 3,

Month

JANUARY

FEBRUARY

MARCH

APRIL

MAY

JUNE

JULY

AUGUST

SEPTEIMBER

OCTOBER

NOVEMBER

DECFEMBTR

26 =

The nuubzr of fish examined each month

TOTAL

schilbe mystus |

s o

e

60

15

55

33

61

12

Sutropius
niloticus

44
21
55
15

18

Malapterurus

electricus

16

18

14

117




x . I.I.._n.. | | j
Fish species Physicel Farameter | Sex !Number examined minimum maximum mean _mﬁmbamha error
m m
M 66 8.1 13.7 11.36 0.25
LT Total length (cm) L_ < - = _
| F _ 323 8.2 21.7 14,27 | 0420
| | S SIS SN SSSR-- ] |
_ Svitai ” M 66 745 11.5 | 9.39 | 0.21
| = Stardacd length(em) — : -
_ F 323 7.5 19.8 11.78 0417
_ e - S S— a - e
Mo 66 6.0 18.4 | 10.27 | 0.62
_ | Jdeight (g) - e - :
L — F | 323 5e1 14L. 7 | 23.94 1.23
- I | 1
o~ M| 128 12.6 19.7 15.54 |  0.27
lotal length (cm) ——— e — -
' ! F | 238 11. 23.1 | 17.9 0.21
4
M| 128 10.1 17.4 | 12.4 | 04,22
Standard length(cm) |||II+II-|r.!.. — o ————— -
9 | ® | 238 9.4 19.6 14.2 | 0.22
niloticus ! _ s
! S M _ 128 9.4 57.8 21,1 |  1.26
: jziomt (g) T e : .
F 238 8.0 95.7 | 31.4 | 1.49
.*|I|| = o | 1 +
_ 1 50 11T | 37.4 | 22.7 | 413
| lotal length (cm) i | |
! F 67 12.1 29.4 | 19.9 | 1,02
- ! L
Malastorurus | M 50 10.2 | 34.9 | 18.9 |  1.49
e e t=ndard length(cm) . w
| F 67 0.9 | 26.8 | 17.8 0.43
i _h - .
m mlvu..»_.r“ .r;mnu:_,.._.r. i E. Jo | N,‘wl.,\.... ._ mo‘ulm \ H@WIQ __ m.o.kw.
=ight (g) | g | | |
. | Fo| 67 ' 28.9 | 442 ! 130.1 | 21.7
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Table 5 STATISTICAL ANALYSIS FOR SIGNIFICANT DIFFERENCE
BUTWIESN TOTAL AND STANDARD LINGTHS AND WEIGHTS
OF {ALZS ANS PaMALRES OF Schilba mystus
T —— 1
Physical Sex Numuber = Range Mean + SE | Mean Sig- 'p!
parameter of fish nificantly values
examined different?
S dee o
|
Male 66 ’ Bal=1347 | 11.36+0,.25 |
Total |‘
il e e R it !
length | {
(cm) Female | 324 | 8.2-21.7 [14.27+0.2 | 9.09| YES { 0.001
Standard |Male 66 ! 705=11.5 | 9.39+0.,21 |
length o '
{em) 3
Female| 324 7e5=19.8 | 11.7840.17 | 8.85 YES £ >.001
R . T —— ql-.-— ----- -J D e —
Male 66 600-1844 | 10.2740.62
Weight s
fg) Female 321 5 1 1:&:7 23-94:1-23| 0-91 YFAS %.001
|
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In the femalas, it .2¢ batween 8cm and 14cem, and a mode of
11.3
3.1.2.2 Zutropius niloticus

Table 4 shows that the standard length of males ranged
from 10.1cm to 17.4, while that of the females rang=sd from
9.4 cm to 19.6 cme The mean standard length of males was 12.4 cm
and the correspondinc value for females was 14,2 cm, The
weight of males varied from 9.4g to 57.8g, while that of the
females was between 8,0g and 87,7g. The mean weight was 21.1g
for males and 31,49 for females (table 4). Statistical test
at 1% level of significance showed that the mean standard
length and the mean w:ight of the females were larger than

those of the males (table 6).

Length frequency histogram for malzs and females
(fig 6) showed that most of the males were betwzen 12cm and
16cm while most of the females werc between 14cm and 18cm.
The mode was 12.%cm  and 15.1cm for males and females

respectively.

3.1.2.3 Malapterurus electricus

Tha smallest standard length of males observed was
10.2cm a2nd the largost was 34.9cm. The standard length of
females ranged from 10.9 cm to 26.8 cm. The mean standard
length of males was 18.,9cm while that of the females was
17.8 em. The weight of the males ranged from 24.0g to
B04.6 g and that of the females 28,.9g to 442g. The mean
weight for the males and females were 195.7 and 130.1

re-pectively.



Table 6 ITATIS

DIFFFER
L NGTH

"

A 'J.

[IC L ANALYSIS FOR
NizCE BRETWEEN TOTAL AND
o AND VEIGHTS OF MALES

SIGNIFICANT

STANDARD

f ND

i3 OF Eutropius niloticus

Number Mean Sig- &
Ph?:;g:il Sex of fish R anae (Means SE L8 A nificantly P
pa examined 3 different? Value
: } Lo
Total '. Male 128 1246-19.7| 15,544+0.27
length .‘“ S
(em) Female 238 11.,9-23.1, 17,9+40.22 £.94 YES { 0.001
.[ .._1-.....__.._..-_-._..... — e e — .—ﬁ_-r
| Male 128 10,1=17,4 { 12,440.22
Standard 4- .
length
(cm) Female 238 944-19,6 | 14,2+0.22 | 5.81| YES { ~.001
Male 128 9.4=57.8 12,1+1.26
WIRRER e S s v S e S R S N i
(g) F‘emali 238 Bu0=95,7 31.37+41.99] 4.35 YES { 0.001
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Statistical analysis show:d that there were no significant
differences betw: a1 Th: standard lenqths and weights of males

and females ac 5% level of significance (table 7).

Length froequency histograms for males and females
(Fig 7) indicoz.. . ¢ . .- males were bhetween 18 cm and
20cm while females had a modal class at 16cm and 18cm. The

mode for the males and females were 18.6¢cm and 17.4 cm .

respectively.

3.2.1 STANDARD LENGTH = TOTAL LENGTH RELATIONSHIF

Appendix 1 gives the regression equations describing the
relationship between the standard length and total length

of Schilbe mystus, Sutropius niloticus and Malapterurus electricus.

In all the three spocies the nroportion of total length to
standard length increased slightly with increase in size.

The corrolation coefficient was highly significant in the

three species. Tho graphical representation as seen in appendices

2, 3, 4, 5, 6, and 7.

3.3.0 LENGTH = WEIGHT RLULATICNSHIP AND CONDITION FACTOR

The analysis of length-weight data has usually been
directed towards two objectives. First to describe, mathema-
tically the rclationship betwaen length and weight, to enable
conversion of one to the other and secondly, to measure the
variation from the expected weight for length of individual
fish or relevant groups of individuals as indicator of f£atness
or é%eral ‘well beingt! of the fish. The term 'Length=-Weight!

relationship was applied to the first category, while the term



Table 7 ST.TISTICAL ANALYSIS POR SIGNIFICANT

DIFFTRENCE SHETWEEN TOTAL AND STANDARD
LUNGTHS AND WEIGHTS OF 'MALES AND FEMALES

OF Malapterurus electricus.

Physical [ Number | L ‘ L I-
Bex ; ) P % Mean 3ig~-
paramete :ia;izzdF Range Monrng (& = :nificantly  a
l] | | different? Value
+- _...._._i..___._..._ 5 e == :
Total Male | 50 1 11.7-37.6 | 22.2+1.71
length ———— f
(em) Fomale| 67 112,1-29.4 | 19,9+1.02 | 1.16] No (o1
. S .__| . N - et
Standard |Male 50 { 10,2-34,9 18,9+1.49
length —— o
(em) | '
Female| €7 ! 10.9-26,8 17.8+0.43 g 0.71 No )0.1
Weight Male 50 | 22,0=804.6 195.7:50.4'
P S S S e
(g) '
Faemale 67 28,9-442 [ 130.1:21-?; 1.21 No y-i
e e e —-i--_-_-_-..-—_-_-.-u;-—-s—- Sile sl s & iy | S5 o A (A I
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tcondition!' was app_i:C to the second category (Le Cren,1951).
The formula for cﬂlculrting the two terms werec as describad

previously urnder materials and methods.

3.3.1 Schilbe mystus

Ragression eguations for males, females and males and
females combined are as given on(table 8). The graphs showing
these relationship are seen in figures 8, 9 and 10 respectively,
The reqression coefficient 'b' of males (2.30) and females
(3.71) suggested that the growth pattern of males was nagatively
allometric, while that of the females was positively allometric.
From the regression formular, mal=s weighed more than females
of the same length at a standard longth+less than 9,9 cm
and more above it. The relationship between the length and

welght were all highly corr@lated.

3.3.2 Eutropius niloticus

The r=gression equations for males, females and both
males and females combined are shown on table 9. The exponent
‘b' in all the three cases were very close to 3. This shows
that the growth pattern was isometric. From the regression
formular females weighed more than the males of t“e same
length at a standard length abdve 16.1cm, while the males
weighed more below this length, The graphical representations
of the regression equations are given in figures 11, 12, and
13, The relationship between the lengths and the weights are

all highly corrolated,



a8ble O Log Stancard length-weight rearession
analysis of females, males and fehrales

combined of Schilbe mystus

% males
=~ ; .
Number of Intercept | Exponent | Corrolation|Signi-
fish exeomined ‘al the ' coeffici=nt|ficance
e of ¥
b (S|
Females 324 ~2.64 3«74 1.00 {0.001
e . —— -
Males 66 -1as24 2.30 0.83 £0.001
Femalcs: [
combined i
; o B | 1
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Females

Males

Females
and Males
combined

- 41

Log stondord length-weight regression

analvsis of females, males and males

& females combined of Eutrogius

Ei}oticus
. - aiid T-g- s= maaTs “7
Number I Intercept
of fish tal
examined

238 -2.13
128 _1¢7F1
366 ~1.96

Lxponent
tht

— C e m— o —

317

2.82

2-97

—_—

Corrolation | Signifi-
coefficient | cance of
te! r
0.97 Z.001
0.94 0,001
0.96 -.0.001
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3§3 Malagterurus :}pg;ripys

— - e

Table 10 shows the reoression codfficient of males,
gemales and miles and females combined were 2.86, 3.04
d 2.95 respective?v (11 the exponents, 'b' ware very

oge to 33 that means the growth was isometric. The
plationship betw:en standsrd lengths and weights in all

e three cases were highly corr@lated. The graphical
:-presentation ar? as s2:n in figures 14, 15 and 16
iaSFﬁCtiVJlY. The males welghed more than females

the same length at 2 standard lenqth less than 16.0 cm

less than the females below this valua,
3.4 CONDITION .,/ TOR

The condition faclor 'k' was calculsted for individual
s sh of all the speciss for czch month. The relationship
o tween standard lonoth and condition factor was analysed
$d can be scen on tables 11, 12 and 13 for Schilbe mystus,

utr pius niloticus and Malaptururus electricus

spectively. Table 11 shows that the mean condition

tor of females Schilbe mystus increased with increasing

tondard length, while that of the males ddcreased slightly
[ ]

th increase in standard length. In the case of Eutropius

M loticus, the mean condition factor increased with

reasinog standard length in both males and females.

reased in standard length had no effect on the condition

ictor of both males and females of Malapterurus electricus




i
Log 3tandard lencth-welght reoression (Log-log)

analysis of females, males and females &

males combined of Malapterurus electricus

Number ] Intercept Zxponent | Corrolation| 8igni=- 9
of fish | a1 'b! coefficient| ficance of |
examined | bt r 1
]
Y, WSROI SIS « KA R — i'
67 i -1.69 | 3.04 1,00 0.001 N
| |
50 L =147 2.86 1,00 < 0,001
nd Males | 117 , ~1.58 ?.95 1.00 . 0.001
i :
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Fig. 14  Length - weight relationship (log=|pg) of
Malapterurus electricus (males)
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Tablg

1

2elationship

——— e | ———

Sex

Males

Female

!Numbcr
of fish
examinad

51

16

s 86

215

50 .

between standard lenqgth

ard Meon condition factor (K) of 3chilbe
mystus
standard condition standard
length factor mean error
grcupaIcmi range
5 = 10 1.,02=1.39 1.17 0.0020
5 o ‘l(-' 1.0“‘1.30 1.;10 0.0009
11 = 15 1.03=2.05 Te2¥ 0.,0034
10 == 20 1.02"’1-81 1.'}? 0302




Table 12
J:lationship betwean standard length and
w2an condition factor (k) of _utropius
niloticus
Sex | Numbcr | Standard | condition |  Mean | Standard
of fish length factor error
examined|; groups(cm)| range
-—.--.u—----T-_.- e P——
|
106 12 - 15 | 0.87=1.24 1.08 0.007
|
|
8 I 3.6 - 20 0.95""1.2? "..-1.-, 600(43
i
Females [ 15 5 - 30 | 0.74-1.13 | 1.01 0.008
|
136 11 - 15 0.77 -1,28 1.03 0.015
|
| | l
B85 16 = 20 ) 0,50-1.32 1.23 0.0086




Table 13
Relationship betwzen standard length
and mean condition factor (k) of
Malaptorurus electricus
Sex Number Standard | condition Mear ’ Standard
of rish length . factor error
exanined group{cm) | range
!
-—-—......l.__.._. R R [N G e it | ____T...-,.,., - =
Males | 35 10 ~ 20 | 1.9-2.7 | 2.5 0.11
; i
15 4 an I 2.0-2.7 25 0.07
Females 46 10 - 20 j 2:1=2.5 2ok 0,09
! 9
19 J 21 = 40 | 2.3-2.6 2.46 0.10




ilonthly conciticn factors for mal :s énd females of

Schilbe mystus. .utrorius niloticus and Malapterurns electricus

S — i —

are secn on tables 14, 15, 16, 17, 18 and 19 raspectively.

The averaqgz 'k' valu.s for male 8chilbe mystus was 1,16

while that of the f m2lus woes 1,21, Male Fulropius niloticus

had an aveoraage condition factor of 1.04 while that of the

females was 1.01.

In Malapterurus electricus, the averages 'k' value for males

was 2.30, while that of the females was 2.28. The mean “k!
values of all th: males in thz three species were statistically
the same with the Females and were all in good condition.

when the 'k' valucs during the dry season (November to April)
of all the spacies were compared with that of the rainy

season (May to October), the male 'k' value for Schilbe

mystus and Malapterurus clactricus waerz slightly higher in

the dry season than in the rainy sdason, the opposite was true
for the females. The differences however were not statistically

significant. In Sutropius niloticus, the 'k' values in the

wet season were slightly hicher than in the dry seasen in

both males and females but stotistically the gsame.

The graphical represaeantations of the monthly variation
in 'k' valurs for males and females of the three species

arz as shown in figurcs 17, 18 and 19 for Schilbe mystus,

Eutropius niloticus and Malapterurus electricus respectively.
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Monthly condition factor for

Table 14
mystus
Month i Number |
| of fish
examined
|
JANUARY 24
PEBRUARY 1
MARCH 7
i
APRIL 2
MrY 6
JUNE 0
JULY 0
AUGUST 1
SEPT-MBER Qo
OCTOBER 3
NOVEMBER 3
DECSMBER 13
DPY SEASON 50
(NOV= \PRIL)
WET SEASON 16
(MAY=OCT.)
TOTAL 66

schilbe

(Males)
R;n;;-_-LT*L¢;;;; - hhSt;;d;rd
error
1.03-1,48 1.21 0.7
- 1.3 -
1.06=1.16 1.09 0.04
1,05=1,2 1.18 0.16
1.07=1.39 1.18 0.04
- 1,16 -
1.02-1,05 117 0,03
1.,01=1,03 1,07 0.14
1405=1.08 1,09 0.26
1,07-1.10 147 0.0%
1.01=1,48 4417 0.03
151051 .29 1.15 0.03
!
1.02-1.48 f 1.16 0.004
R e e ————— —




Table 15

Monthly condition factor for Schllbe

mystus
Mionths ~ | Number

of fish

examined

* | . B

JANU/RY 36
FEBRUARY 14
MARCH 48
APRIL 30
MAY 54
JUNE 12
JULY 12
AUGUST 19
SEPT“MBER 24
OCTOBER 29
NOVIMEE 19
DEC%MBrR 26
DRY SEASON 173
(Nov=APRIL)
WET SEASON 150
{MAY=-0CT.)
TOTAL 323

{(females)

le03=14.6

‘1.08-1. 13

190""'1 .41

1.1"1'3

1,02-1,72

1.02=2.05

1.1-1.81

’1..03-1.6

1.04=1,}

1a12=1.14

1.10"‘1-20

‘1.13-1.23

1.03=% 6

10U""2 .OS

1.0“2-05

- mra- . e e

e s
,  Mean Standard
‘i error

1.23 0.02
1430 0.02

? 1,20 0.02
! 1.21 0.02
f

1.29 0.02
1.33 0.086
1.46 0,07
1.30 0.05
1.24 0.03
1.18 C.02
1.712 0.009
1.21 0.02
1.21 0.024
1.324 0,03

! 1.21 0a02

|




Yionthly condition factor for utropius

Table 16
hdloticus
Months  { Mumber
| of fish
examined
JANUARY 11
FUBRUARY 12
MARCH 1
APRIL 15
MAY 5
JUNE 15
JULY 12
AUGUST 15
SEPTTMBER 13
OCTOBER 13
NOVEMBZER 10
ECEMBAER 6
DRY SEASON 55
{NOV=AFRIL)
WET SEASON 73
(MAY=0CT.)
TOTAL 128

- 56

(ialcs)

0387"'1010

0.81.=1.1

fl‘-.tﬁ?—l-z

1.01=-1.29

0.88-1.28

0uc9=1.24

1e04=1.23

0e97=1e23

0.95=1.2

0.85=1,07

0.87-1.04

0085"102

0eB88=1.29

00'15-1029

PRSP —

1.15

1.11

i — —————

Standard
crror




onthly condition factor for

Table 17
alloticus
;;;Z:g ‘ ;humbeg.ﬂ
of flsh

! examined
- i e
JANUARY 17
FEBRURY [ 32
MARCH ||r 20
AFRIL 40
MAY 10
JUNE 23
JULY 15
AUGUST 14
SEPTEMBER 10
OCTOBER 15
NOVEMBER 16
DECIMBER 25
DRY SEASCN 150
(NOV=APRIL)
WET 3EASON 88
(MAY=OCT, )
TOTAL 238

(Females)

0.9_1.13

0e71=1407

0.77-1,08

0,9=1,10

1.02-1,29

1,00-1,32

0.98«1,30

(" o 9“-1 o ?U

0e91=1,12

UaG4=1,12

0.90~Q,99

1.00-1,05

0.74-‘1|13

0e90=1,32

0s74-1,32

cutronius

SER——

Mean Standard

| error
1,00 0.02
0.89 0.02
0.93 .02
1.00 0,02
1.11 0.03
1.11 .02
1.15 .03
115 0.03
1.08 0.05
0.98 0,03
0.87 0.02
0.91 0.01
0.93 0.02
1.09 0.03
1.01 0.03




Table 18
onthly condition factor for Malapterurus
glectricus (Males)
e R R hj.. e ¢ e e ==

nonsh 2?m?§§h Range ? Mean Standard

examined wree
i wr e o T I
JANU RY 1 - 2.0 -
FEBRUARY 2 169-2.0 2.05 0.03
MARCH 6 1a8=2.3 2.20 0.04
APRIL 2 - 2270 0
MuY 6 2.10=2.4 2422 006
JUNE 2 2e¢5-2a7 246 «04
JULY 2 2e1=24.20 2215 0.015
AUGUST 12 2.01-2,47 2437 0.008
SEPTEMBER 3 2e21=2.7 2e47 0.018
OCTOBTR 1 - 2.1 -
NOVEMBER 8 2e2=2.4 2.34 0.024
DECTMBER 5 2e=2eT7 2e64 0.034
DRY SEA3ON 24 1.9-2.7 2422 0.025
(NOV= I RIL)
WET SEASON 26 Zelim2, 7 2632 0.008
(MAY=0CT.)
TOTAL 50 1a9=2.7 2.30 0.019




Table 19

—— e —

ioonthly condition factor for Malapterurus

electricus

O
examined

JANUARY 3

FEBRUARY 6

MARCH 10

APRTL 5

MAY 12

JUN® 1

JULY 3

LUGUST 12

SEPT"MBZR 3

OCTORB'.R 8]

NGV "MB“R 6

DEC SMBER 3

DRY SEASON 33

(NOV=AFPRIL)

JET SEASON 34

(MAY-OCT,)

TOTAL 6

LRE R

TR R

Range

2:2-2-6

2.1""2.6

2el=2.41

2.12=2,31
2e2=2*00
O

2ad2

2-"!-2.6

2ule2e2

2e11l=2,.3

2-1-2.4

2-1—2-21

2-1"'2-6

2.2""?-6

2-1“'2'6

(Females)

o

2.23

Standard

error

0.015

0,028

0.018

0.007

0,005

0.009

0.004

0.017

0.005

C.015

0.015

0.013

0.12

0.01
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Fig. 17 Monthly variation in the condition factor (K)

of Schilbe mystus
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34440 FOCD :ND_PTEDING H:BITS
* 3.4:1 Schilbe mystus

390 stomachs were examinad, out of which 1315 were
found to contain food (table 20). Fish formed the main

contents of the food with total points of 45.0% and a
frequency of occurence of 37.7%. Insects was secondary

in importance v ith a total point of 36.3%pnd frequency

of occurence of 50.6%. The rest of the food items
collectivaly form=d less than 13% of tha food items and
therefore are of minor importance. These food items

are crustacea (3.8%), molluse (1.1%) amphibianremains (2.0%)

bird remains (1.5%) and annelids (1.0%),(Tabld 20).

Cloger sxamination of individual food items showerd that
hemiptera,colaoptera and inscct larva, family syrphids=e
were tho insect food item- that occured most reqularly.
Insect: remains contributed immenselv to the food items
secen in the stomachs (13.0%). “hole fish and fish remains
ware often encountered in the stomachs. The food items

suggested that Schilbe mystus was an omnivore, although

fish and insects proedominat:zd in its food.

3.401.1 SEASONAL VARIATICNS IN THE DISTARY COMPOSITION

OF Epéi&hg mystus

Seascnal variation in diet was investigated
by ecomparing thoe food it . ms feound in the stemachs of
the fish for the wet seascn period tMay to October) and

dry seascon (November to April) (Table 21).



Table 20 ¢+ Relativ: importance and freauencv of occurence

of “ictroy itims in th» stomachs of ‘chilb2 mystus
in Zaria reds
lo. ©o° stomachs =xamined = 390

'0. 0 stomechs viith food = 135

S of stonrchs with food = 34,6%

= S ULV ——
Dietary items | % frequency of | % of total
occurence point gained
....... ot K i
Fish remaing (including)
whola fish 3T 7 45.0
ADULT INSECTS:
Hemiptera 13.0 745
Coleoptera 10.6 3.6
Orthoptera 3.6 3.6
Diptera 6,0 2+1
Ephenoptera 2e4 1.2
Siphonapter 1.2 0.9
IMMATURE INSECTS:
Syrphidac larva Be2 740
Coleoptara larva 1.2 0.6
Hclius sp larvae 244 1.0
E@rIopg Sp larva 3.6 1.6
Trichoptera larve 1.2 0.1
Orthoptera lazvo 1.2 0.1
Unidentified larva 2. 0.1
Diptera pupae ? 0.9
Dragon fly numph 1le? Oaq
Unidentified inscct remain 13 .0 6.2
Unidentified pupae 1.2 0.3
TOTAL INSTECT 363 50.6
:\nnulids 3n6 1.0
Bird remain 1.2 1.5
amphibean remain 243 2.0
Crustacean 549 1.8
Mollusc a4 1.1
Plant debris 241 0.6
Digested material 3.9 Tab
Undientified material 1.2 1.5
TOTxL 100.5




Table 21:  Relative

of diastary

in Zari.

— -

Dietary item

Fish remains includinc
whole fish

ADULT INSECTS

Hemlptera
Coloptera
Orthoptera
Diptera
Siphonaptara
Ephenoptera

IMMATURE IN3ECTS

Syrphidae larvee
Colcoptera larvae
Helius sp larva
Liriope sp larva
Trichoptara larva
Orthoptara larva

Undientificd insect larva

Diptera nrupae
Unilentificd pupae
Dragon flv numph

Unidentificed insect remairs

TOTAL INSECTS

Annelids

Bird remains
Amphibian remalsos
Crustacen

Mollusc

Plant debris

Digested materials
Unidentified material

TOTAL

- 65

wam

{ Ralny
scason

51.9
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% total points gained

importance and frequency of occurence

itemsin the stomachs of Schilbe mystus

rrea during the rainy and dry seasons

% freoquence of

occurehce
Dry Rainy Dry
scason s2ason season
345 55,9 2545
11.6 11.8 15.7
4.8 11.8 9.9
4.6 5.9 3.9
347 2.9 7.8
- 909 -
24.3 - 3.9
i 20.6 -
- 3.0 -
- 5.9 -
- 8.9 -
- 3.0 -
- 3.0 -
- 3.0 -
- 3.0 -
- 3.0 -
- 3.0 -
945 14,7 7.7
36.5 61.8 51.0
1.6 3.0 5.9

3,0

5.9
4e8 5.9 9.8
1.9 330 3.9
0.6 3.0 2e0
17.2 3.0 21,6
2.9 - 2.0
99.9







