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ABSTRACT
Sone biol ogical aspects of the fisn famlies - Mchoki dae,
ridae and Mornyridae were investigated in Zaria area,
Les were got from the "Sabongari™ market in Zaria from
month of June to Decenber, 1981
Ei ght rnornyrid, three bagrid and one nochokid species
were found in the sanples.
The fi shes were found to feed on variety of food itens.
The nornyrids were principally insectivorous with exceptions
of Mornyrops deliciosus which was piscivorous and Hyperopi sus
that was principally herbivorous. in the Dbagrid,

Auchenoglani s occidentalis depended highly on i mmature insects,

whi | e Bagrus docmac was principally piscivorous. The only

nochoki d, Synodontis schall fed principally on immuature

i nsects, seeds andal gae.

There were nore females in the sanples than the mal es,
The fishes were found to breed during the rains, between
June and Septenber. The fecundity was estimated and was

found to be high for Synodontis schall and Marcusensis

senegal ensis. The I ength-weight relationship indicated

allometric gromh for nost of the species.
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CHAFTER ONE

INTRODUCTION..

Two closely related spectres haunt the futurc world: a
shortage of food and a shortage of energy. ITn Doth cascs,
the trend in world consumption appenrs to be ocutsiripping our
capability to produce, especially in the developing parts of
the globe. .11 the same, man in his bid to better his environ-
ment continues to struggle in no little measure,

Dam construction is a multipurpose venturc which primasily:

in created for the generation of hydro-electricity, irrigation,
uri:an water supply and fisheries., Hydro-electricity gecnerates

¢lectrical energy. 1Irrigation is now a common practic. that
abolishes seasonality in cultivation, hence boosting food
production.

Such constructions and ultimate formation of rcscrvoirs
is a common practice in kKaduna State especinlly in Yaria area.
It is a thinag of interest to note that the surfuce area of all
the rivers in zZaria area have been extensively expanded through
the construction of dams to form reservoirse The Galmn river
winich is more than others in all parameters, waz dumned to form
Ehe Zaria dom with a surface area of 484 hectares, 7The Univer-
sity lake was formed from Kubani river and it has a surface
arca of 110 hectares. The University farm lake was formed from
llakwaiye river and this reservoir has a surface arca of 14 hec-
tares. Domo lake was formed from the same Makwalye river and
it has a surface area of 9 hectares. The primary dual purpose,

accomplished by these zZaria water bodies are urban water



supply #nd irrigation. GSecondarily, they are the siailn source
of “ish protein in this area. 1In Galma river, fiching is
concentrated principally above and below the dam sites The
mefor source of the fish samples was from this river.

Zaria which is in the Northern Guinea Savanna, i1s lo-
cated on Longitude 7° 42'E and vLatitude 11° OB'N. It is
540 metre: above sea level. It has a tropical continental
climate (Hore, 1970), with distinctly marked rainy and dry
seasone The rainy season is from the month of Moy to Sep-
tember or early October when strong winds blow and rainfall
increases (Walter, 1967). The mean annual rainfall in Zaria
for 1981, vas shown to be 345.5 mm (Titwits, 1981)e The
distribution of this rain is not advantageous from ichthyo-
lagical point of view. The rainy season gives too much
vater resulting in high turbidity. The mean sediment content,
calculated by the weter poard for the period 1969 - 1274 in
water supply reservoirs, reached the value of 556 ppi (Mian
etes 2ly, 1976). The dry season is from October to Marcﬁ/or
crarly April. Truswell and Cope (1963), described the soil
of Zaria as originating from a basement complex of oldeyr
netacediments consisting mainly of schists and granitcs.
MeCurry (1973), noted that 2aria area is underla&d by poorly
exposed rocks of Precambrian and early migmatites and
remnants of an ancient metasedimentary sequence, These
poorly exposed rocks are covered with alluvial deposits.
these deposits are composed of mostly laterite, sand and

clay materials. As the laterite and sandy materials prevail
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in the majority of the cases in the existing rivers, & vcry
inktensive disappearance of water into c(he underground layers
occur very often, It is, therefore, difficult to malntain
hiah enough water levels during the dry season which in turn
limits the fish productivity.

Changes in the hydrological status of an environment,
can change the physio-chemical situation of the water Dody
in that environment, and this will in turn affect the
existing aquatie fauna. Also, the seasonal changes in
meteerelegical conditions and consequent fluctuations in the
river and lake levels have important effect on the movemcnts,
spawning, growth and maturity of the fishes.

Riverine fish contribute enormcusly to the protein
halance of the rural population. The nominal catch of
frosh-water fish as given in the Year bocok of Fishery Sta-
tirtics (FAO, 1976) is about 10 million tonnes,

In Africa, nearly half of the 1.4 million tonnes caught in
1975 come from rivers (welcomme, 1976). The Food and Aqgri-
cultural Organication, predicted an expected shortage of

fich yield from marine resource which is the major source of
the fish meal. For example, all the frozen fish that is
imported into nigeria are marine fishes. The best hone

for future increase in fish supplies, will lie on farming
small areas of inland or brackish waters where gactors
governing their production can be controlled (Lowe=McConnell,
1977)e« Before one can comfortably undertake a viable fish

propagation project, there is that high need fer a . e
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preliasinary study of the biology of the particular fish in
‘meatione. For example, a carnivorous faish will need to be
provided with feed consisting of high protein content,

some work on fish biology, has been done on troplcal
rivers of Afric#. The initial studies, were the taxanomic
investigations by Boulenger (1908 - 1916), Irvine (1947) and
welnan (1948). Jonglei Investigation Team (1954), cxploroed
the fisheries of the nNile Sudd in Southern Sudan, 1ntensive
but short-duraticn studies on the Kafue river by the Univer-
cities of Idaho and Michigan in 1971, did much to shed Tight
in the growth and mortality rates of certain species.
Zlsewhere, workers have been gathering information on the
ficheries and ceneral ecology of the Shire river, th. Okavango
delta (Botswana Society, 1976).

In South America most of the major river systens have
seen investigated to some extent, Bonnetto (1975), has
given an over view of the Argentinian studies of Parana river,
vhiile Godoy (1975) has summarized a lifet's work on the
gJraezilian Guassu tributary of the same river. Wor': on the
Oorinoco system has been more restricted, and =zlthouch lago-
leeia (1970) and more recently an FAO project have carried
out some investigations, understanding of this system is
5til) minimal. Some smaller river systems have been inves-
tigated in more detail, including the Rupununi by [ovi-
ticConnell (1964).

Studies on Asiatic river systems, are more restricted,
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A ceries of workers, from Chevey and Le poulain (1240) onwards
have observed the fishery of the pMekong rivers Those obser-
vaticns have provided the basis for detailed information on
nicration patterns, but otherwise little has been pul:liched
of the bioclogy of individual species or the dynauics of their
populations (Welcomme, 1979). Some studies have been carried
out on the Indian sub~continent which have boeen suuimarized by
Jhingran (19735).

Hore in Nigeria, a lot of work has been don. on Kainji
liakes Such studies include those by Willoughby (1974), on
the ccology of the Mochokidae; ajayi (1972), on the bilology
of pagridae; BElake (1977 a & b), on the biclogy of rlormyridae,
in addition, /,rawomo (1972, 76), studied the ecoloay of the

(ienara ;itharingg and Distichodus; Olatunde (1977), studied

the biology of the Schilbeidae; Imevbore znd Bakare (1970),
studied the foed and feeding habits of non-cichlid fiches.
Facade and Qlaniyan (1972), worked on the biology of west

nirican shad (gthmalosa fimbriata in the Lagos légoon.

Faaoade and Qlaniyen (1973), also studied the food and feeding
inter-relationship of fishes in the Lagos lagoane iaget
(1354, 1957) and panks, Holden and McConnell (1905), made
observaticns on the breeding biology of mormyrid fichoes from
iliger river, but they did not carry out detailed investiga-
tions of individual species.

itawar (1959a), recoreded the fecundity of Hyperopisus
bebe in Nile, and made observations on five other spcoccies of

avemyrid from this river (Nawar, 1959b). oOkedi (1969),



describoed the size at first maturity, sex ratlo and spawnling
pericdicity of five small mormyrids from Lake Victoria and
Coeryet (1961), studied the food of non-cichlid fiches in the
Laé'e Victoria basin with remarks on their evelution and
adaptation to lacustrine conditions. chilvers and Gue (1373),

studied the food of gagrus docmac in Lake victoria,

The above publications, show in the first place Lhat
little or nothing has been done in other frechewater bodics
in thie country apart from the Kainji lake. Sccondly, there
iz nc published work on the biology of the three f£fish fami-
lies - pochokidae, pMormyridae and Bagridae in Zaria arca,

The aim of this study, is to investigate some ncopects
of the biology of these three fish families with emphasis in
the following areas:-

(i) rLength - weight relationshipe.
(ii) Food and feeding habits.

(iii) sex and fecundity.
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CHAPTER TWC

MATERIALS AND METHODS.

ILaA. Market Survey.

The primary objective of this survey, was to ascortain
-

the source of obtainigg the samples. 1In this regard, the
Zaria “3abongari' market was visited several timaose Infore-
nation from the fich retailers confirmed that about 90% of
their stock ccmes from River Galma. Vvisits were also mad~

to the river near the dam to have discussions with the fFisher-
mene Their cropping techniques showed that surface setb ¢ill
nek wan principally used. Second in importance, was tie cast
net followed by clap net and bottom set gill nets. ‘Phe
fishormen also confirmed that the "Sabongari" market IJish
sellers were their main customers. For accessibility

roasons, all my fish specimens were purchased from “Sabongari"®
marzete Obtaining the fish samples, therefore involvod fre-
ruent visits to the market. The visits were made two or

three times a week depending on the quantity of cach species
available in the first two visits. On rare occasionu, the
market was visited once or four times in a weeke.

The collection was made mostly in the morning hours and
sometimes in the evening periods. These were the two main
periods that fishermen brought their catches to the market,
Generally, fish specimens were more in the morning than in
the <¢vening periods. In the course of collection of the
specimens from the market, random selection to cut acrous

2ize ranges was employed. ©n the other hand, the prevailing



speccific size range at a particular period, was notcd.

II«Bea The fish families.

These fish families were chosen becausc of their avai-
lability and commercial value in Zaria. The spcecics in these
families were ldentified (Reed et. al, 1967; Lewis, 1974).

IT.Bo1le Family Mormyridae.

Mormyridae is an aberrant family of fishes peculiar to
tropieal Africa (Lowe-McConnell, 1975), ©Of the ondemic fa-
milies, the Mormyridae has the most numerous genera (Sixteen)
and two hundred species (Tarverne, 1272). These are especlally
abundant iﬁ Zaire and west Africa. It inhabits only fresh-water
cnvironment. Twenty-five species belonging to six genera are
represented in Northern Nigeria (Reed et. al, 1967). Lake
Kainjl has eight genera and eighteen specics (Lewis, 1974).

In Zaria waters, there are eight different spoecies bhelonging
to scven genera.
These areg;

Hyperopisus bebe (GUNTHER)
»

The body is laterally compressed and elongate with the head
roundeds A very long anal fin distinguishes this species
from all other mormyrids., It has a sma2ll, rayed dorsal fin
situated well to the rear of the body. The rayed anal fin is
about six times the length.of the dorsal. The mouth is ter-
minal. The colour of the body is golden brown and the head
and dorsal surface often bear numerous tiny black spots
(Figel).

Mormyrus rume CUVIER AND VALENCIENNES

The narrow elongated snout is down-curved and gives this



Fig. 1  Hyperopisus bebe xw.




10

sprcics its common name “elephant snout fish", It hac =2
saall terminal mouth. The body colour is gelden brown vith
no obvicus spots or markings. The dorsal fin is aoout seven
tine the length of anal fin (Fig, 2).

darcusenius senegalensis’ (STEINDACHNER)

’hiz is a laterally compressed species of medium Hi%n #ith
a prominent mental appendage. The caudal penduncle ond
dorsal profile is straight and slightly concave in front of
the dorsal fin. The colour is unfform dark-brown witl no
markings (Fig. 3).

mormyrops deliciosus (LEACH)

Tha body is elongated and almost round in section. The
lizad is small, long and narrow. There are eighty-four tc
nincty-tour scales in the lateral line. The colour is

uniforn dark<brown with no markings(Piq. 4).

Pectrocephalus bo¥ei (CUVIER AND VALENCIENNES)

The hody is uniferm silver in colour and fins are colourless
apart from the anterior rays of tne dorsal fin (sometivco
che anal fin) and the outer rays of the caudal fin whiich are
slightly pigmented. This species is a small fish with

deep strongly compressed body, large eyes and infarior mouth
(FPice 5)e

iiipnopotamyrus pictus (MARCUSEN)

It has a rounded snout and inferior mouth., The hody coloura-
tion is yellow=grey and there are usually two mere or less

prominent pale bands on each flank between the dorsal and
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Fig. 2

Mormyrus

rume (Actual Size)
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anal fine Black bars are present on the dorsal and anal fins,
and on the middle rays of each lobe of the caudal fin (Fig 6).

llipropotomyrus psittacus (HBOULENGER)

This is mormyrid with short, deep laterally compressed body
~oundad snout and inferior moudh. The dorsal and anzl {lins

are about opposite each other. The colour of the Lody and

fins are uniforn grey-brown (Fig. 7).

sellimyrus isidori (CUVIER AND VALENCIENNES)

tThis is a very small species with strongly comprossed hoay
anedd rounded snout. The colouration is golden-brown with
small dark spots on the body and head (Fige. €)e.

I1.8,2. Family pagridae.

The family Bagridae, is one of the seven silurcid fish
fawilies generally found in Africa. They are also found in
Asia, and sixteen genera and one hundred and twoe specics
are recogniscd (Lowe-McConnell, 1275).

In Northern Nigeria, the Bagridae is represented by
five genera and eleven species (Reed et. al, 1967). 1In
Laka lainji there exists four genera . and seven species
(Lowis, 1974). Three genera and three species woere found in
Zaria arca, The bagrid fishes are fresh-water dwellcors,

“he existing species in Zaria area include:-

sagrus docmac  (FORSKAL)

The head of . docmac is depressed and approximatcly as
vide as it is long. The ornamentation of the cranium is not
visible through the skin of the head. The maxillary barbels

are relatively leng, but they do not extend bevond the pelvice
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Fig. 6 Hippopotamyrus

pictus

X1
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Fig. 7

Hippopotamyrus psittacus

(Actual Size)
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Fig. 8 Pollimyrus

isidor!

X1%
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finse The colouration is uniform derk-brown or groy=brown
o the back and sides and cream ventrally (Fige 9).

Chrysichthys nigrodigitatus (LACEPEPE)

It has four palrs of simple barbelse The adijpose fin
is relatively short for this species and usually has » dark
2lotch on ite The dorsal fin has no filament, Thoe cauda
fin is deeply ferked and has the uppcer lobe prolonged Inte
a7 filomonte Thoe body is elongate and round in scction and
wne head is obtusely pointed. The bedy celouration is
silvery bluc—crcy and the fins have a little bibk of plinkish
colouration (Fige 10).

Auchencglanis occidentalis (CUVIER AND VALEICIENNES)

- . -

The dorsal fin is large 2nd sail-shaped and the adiposc
“in is rounded posteriorly. The maxillary barboel:, vhich
“re usually black do extend to the lovel of thoe aves The
crlour 1s ycllowdsh and the body and fins are usually with
large olive marks which give reticulated coffect (Ficge 11).

1Isl'e3e Family mochokidae

- -

The mochokidac is another siluroid family cudemic to
Arica. It is represented by nine gencra and unc hundred
and fifty-five species (Lowe=-McConnell, 1975), They are
also freshewatocr dwellers. This femily is reprococnied in
itorthern nNig.ria by twenty-five species belonging te three
gunera (keed ete al, 1967). In Lake Kainji one genus repre-
senked by =ixtecn speclies was found (Lewis, 1974),

Only one yenus tepresented by a specics is found in Zaria,

“his is §ynodontis schall.







@ \r
ﬂ S m

Fig. 10 Chrysichthys nigrodigitatus (Actual Size)
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Synodontis schall (BLOCH SCHNEIDER)

The skin is usually villcse both wbove th: humeral
pr scess and on flanks. The mandibuler barbels bear =mall
pranches. The snout is relatively pointed. The colouration
is yellowish=brown and smaller specimens often have numorous
minutc dark spots on the body and fins. The maxillary barbel
u-unlly has a narrow membrane, visible only at its Lase
(Fiae. 12).

X+ Cas quoraturx Measurements

IIeCele Length nnd Weight measurements.

Fish bought, were brought to the laboratory fcr analysis
and routine measurements. Each fish was measurcd
for total length and standard length using a measuring
bonrde These twe parameters, were determined te the nearest
‘elcme The weight of the fish specimens, was deternined to
the nearest O.1gm using a spring balance. The weight of the
gonad, was determined to the ncarest ,01gm using Metler
¢leectronic balance.

(1) Tetal length (in cm):~ This was measurcd from the
tip of the snout to the Qongest lobe or filament
of the caudal fin, when the margine of Loth lobes
are pressed together,

(ii) Standard length (in cm):= It is the langth from
tip of the snout to the point of attachment of
caudal rays of the hypural bone,

(1iii) weight (in g):~ The weight of each specimen, which

includes the stomach and gonad wag det rmined on
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Fig. 12 Synodontis schall
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a spring balance to the nearest 0.1g.

IIeCe2es .S5sessment of stomach fullnes. and contentse

N

The abdomen was cpened lengthwise and the stomach full-
ness vos estimoted, using the method employed by oOlatunde (1
(19788, sece table 1. If the stomach fullness fall in be-
tween the basic scores on the table, points were awvorded
as appropriatc. Finally the stomach and its content wvas
cut off and prescrved in 5% formalin for lator exanmination,

Stomach analysis

Hvnes (1950), presented a review of fish gut contunt
analysis. He advocated for using more than one i tho
normal techniques to aveoid a biased picture of thic impor-
tance of the it¢ms in the diet. Hynes (1950), howcver,
observed thot whenever any of the recognised ncthods was
usdy the results show similar trend in the inmportance of
th major food items.

Generally, the method to be used will actually depend
on how it is particularly suitable for the fish boing
cxamined,

Hynes (1950), in his review examined six methodii-

The occurence method.
The number method.
The dominance method.
The volume method.
The weight method,

The fullness and point method,
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Table 1, Classification of stomach fullnesse.

STOMACH SIZE

——

A . e e W e B —

DESCRIPTICH POINTS

"ull stomach
% Pull stomach

22 Full stomach

% tull stomach

Empty stomach

- ——

The stomach bulges consi-

derably with food. 100
The stomach is almost full

but does not bulge, 75
Food occupies about 50% of

the stomach volume, 50
stomach wall very flabby,
sometimes looked as if

emptied. 25
No visible food in the

stomach when dissectad and
examined under the micros-

ccpe., 0
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In this study, the stomach contents were analyscd using
the pPoints and Frequency of occurence methods.

.qg‘puints methgg.

with certain reservations, Hynes (1950) regarded the
"noints system" devised by Swynnerton and Worthington
(1940), as being the best of 2ll the methods for gencral
purposes. This system awards points to each food item,
consideration being given to size and abundance of food
items and to fullness of stomach. Each cof the prescerved
fich stomachs, was opened with a scissors and forceps,
The c¢ontent of =zach fish stomach was separated in a petri-
dish containing 10ml of water using a dissecting ncedle.
The food items were broadly grecuped intc Insccta, Moll usea
etc. FPoints were awarded to the individual dictary items,
Due regord was given to the size and abundance of the food
iterse The sum of the points given to the individual
dietary items was equal to the points awarded to the sto-
lach size earlicr., All the points gained by each food
item was summed up and scaled down to percentages to give
ircentage relative composition of all the food items,
The percentage contribution made by each food item wvas
determined for each month. Dissecting microscope was used
for identification of the food items. Sometimes compound
rmicroscope was used to identify very small organisms like

the copepods and algae.



28,

aii Frequency of occurence method.

.

in this mcthed, the number of fish stomachs In which

cach food item occurred is expressed as a percentage of
the total number of fish examined.

II.Ce3. Sex determination and clascification of gondds.

Althcuoh the sexes of some of the fisn specie:sn were
discernible from the external characteristics, (2.ge Syno-

dontis schall with only the male possessing a genital

sapillae) sex generally was determined by internal examina-
tione The abdomen was cut open and gonads examnincd to
detcrmine the sex.

After the sex had been determined, the maturity of the
qonads of all thc three families, were classified according
to maturity scale modified from Nikolsky (19:3) and Olatunde
{1978 a); 25 shown in Table 2,

Fully matured ovaries in stage four were removed,
weighed with a metler electronic balance of p1200 (pPmax =
120C) and kept in labelled specimen bottles containing
Simpson's (1951) fluid. The ovarian wall was cut open at
one or two places to facilitate easier penetraticn of the
fluide. Simpson's fluid helps to break down the ovarian
tissuc znd harden the eggs (olatunde, 1975d).

2e Fecundity estimation.

Bagenal (1971), reviewed the major methods used for
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gon=¢ moturity stages in the three families - Hon:oxuﬁwwu Saaridee
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. -

Maturity
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DESCRIFTICN OF GONADS

Female

B e LT S

izale

Immature or devee
loping.

Metured or duvie

matureacd

ovary very small. Usually
gonad type net very discernible

in some specimens.

Gonad type essily discernible,
Ovary is of small size. Eggs
not distinguishable to the naked
Eyee

Eggs visible to the naked eye.
In mormyrids, ovary forms about
2% of the bedy weight. In
bagrids and mochokids ovary
fcrms about 10% of the body

weight.

For mormyrids, ovary form about
5% of the body weight, but in

bagrids and mochokids it forms
about 15%. Eggs are not shed
even with slight pressure on
the abdomen. Conads have

achieved their maximum weight.

Testes very small, not
usually e«sily identi-
fiakle in scme specimens

Testes clecrly visible to
the naied eve, but very

thin a2nd transluscent,.

A ragic increase In testes
size, Tostez become white
and swollen with conspicous
finger<lik: outgrowths in

) " s}
o -
w Sl

bagri

f

mochokids,

In mormyrids testes changes
from transparent to slightly

pale-rose colour. In mocho-

kide &nc Lagrids, testes
are white anteriorly and

orange-:r2oss rosteriorly.
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Table ¢ contd,

- .- -

Maturity gonad condition

--3tages

Female

——— e S

v Running or Spawning

re
} -
3
O

recove

. VI Spent and
(spawnzd).

—— . -

In mochokids, eggs @re shed
with slight pressure on the
abdomen. In bagrids and

mormyrids, no running ovary

was found.

£ggs h2ve been shed. O0Ovaries
flaccid, look 1likc empty sacs,
few ova still present in the
ovaries. Eventually, all
the remaining eqgs are ab-
sorbed and ovary condition

returns to stage 2.

founde

1 y NO spent
testes wis observed
I

outcreovihs in case of
mochokidce Testes

returns to stage 2.
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estimation of fecundity. He defined fecundity as the number
of ripening egags prior to the next spawning.

The fecundity was estimated by sub-sampling usino the
dry gravimetric method modified after Simpson (1059). The
preserved ovaries were stored for three to four months.
After this period, the Simpson's fluid was deconied off,

The eggs were then washed as many times as possible until

2

all the ovarian tissues and unwanted materials have lecn
decanted off. Care was taken not to lose the ecgs during
wnshing. After washing, the eggs were poured into 2 filter
paper (of 12.5cm, I Qualitative) in a funnel to drain the
remaining water, After filtration, the eqggs were trans-
ferred into a petri-dish with two filter papers (1Z2,5cm,

I Gualitative). Excess moisture was absorbcd Ly Lhe

filter papers. Clumps of eggs were gently broken and spread
in a layer., The eggs of the mormyrids were relatively soft,
30 great care was taken during spreading. Tho cqus were

nir dried for at least 24 hours at room tempuarature (?4:;°C).
For mormyrid specimens, drying for up to 26 hrs., gave a
potter result. On the other hand, anything more than this
reriod, caused production of oily fluid from the aeggs,.

This sticks the eggs together making the counting nore
difficult. For the bagrid and mochokid specimenn, drying
for 24 hours was adequate., After drying the fecundity of
each fish was determined by weighing all the egys from the

fish, and then three random sub-samples of two hundrod eggs
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each was weighed, The ratio of total weight of eqgs to the
wran weight of the sub-samples was then multiplied by two
hundred te give an estimate of the fecundity of the [ish.
Tie metler electronic balance (Type H4 Cape -~ 160} uhich
cun recgister a wcight of .001g was used. The cqgys were
well mixed before each sub-sample was removed apd all
countings and weighings were done in the same roon to
ensure that the moisture content of the eggs was in

oquillibrium with that of the room air,
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CHAPTER THREE

RESULTS

ITIT.As FOOD AND FEEDING HABITS.

I1I,A,1. The Composition of the stomach contentse.

——

The list below, is the comprehensive food types and their

groupings as found in the stomach. Pennak, (1978) and Mellanby

(1971) were used for identification.

ta)

(b)

(c)

(d)

(e)

CRUSTACEA

This group includes:- ostracods, clam shrimps,
copepod (cyclops), cladocerans and decaped (prawns)

ARACHNIDA

The water-mites and water-splders were found in
this group.

MOLLUSCA

In this group, the gastropédds and lamcllibranchs
were found. Most of the time, empty shells of
both gastropods and lamellibranchs werc seen.

ANNELIDA
Only oligochactes were found and it was not

COoOmmon .

BOTTOM DEPOSITS

very small sizes of sand and gravel which
perhaps picked up accidentally with the food
were present. Detritus, although not common
was present.
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(f) PLANT ORIGIN
(i) Algae:-~ Microspora spe,

Thalassiothrix sp., Anabaena 5pe,

oscillatoria sp., Skujaells sp,, desmids

and diatoms.

(ii) The plant remains:- This included leaves
and fragments of wood materials,

(iii) The seeds:- The most commonly found seeds
belong to the family Graminae@ c,g maize
grains.

(g) PFI1IsH
(i) Fish remains:- This includes the skulls,
spines, vertebrae, musculature, ccales
and sometimes the eye lens,

(ii) whole fish:- These were still almost
intact but many a time arc devoid of the
external structures like - scezlus, fins,
barbels and original colour which makes
it difficult to be easily clasaziiied,

(iii) Fish eggs:;- pProbably may belong Lo other
fishes.

(h) 1INSECTA

(i) 1Insect remains:- These were made up of

various insect parts.

(ii) Coleoptera:- This included thoze fuamilies

that are semi-aquatic i.e Dytiscidae -



(1ii)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)

(x)

Cybister sp., Acilus sp., AQabUS Shey iydro-

A —

porus sp., and Hydrovatus sp.

Hydrophilidae -~ pBerosus sp. (thiz was the
commonest in this order).,

Flmidae - Zaitzevia sp.

Hemiptera:- This included the scemi-aquatic

and aquatic forms. Corixidae (waterboataan) -
corixid spe.

Notonectidae (backswimmers) - jjotonzcta up.
Belostomatidae (giant waterbug:) - Sclostoma sp.
Hymenoptera:- Terrestrfal ants. It vas not

common and only one species - Crenatoanstcr spe.

—. . s e o a——

was present,

Ephemeroptera:- In this order, orly the nymph
forms were present.

Odomata:- In this order, the nymph forms of
two sub-crders - Anisoptera and Zygoptera,
vwerc present.

Trichoptera:;- only the larval forms vore pre-
gent. Most commenly found was the [fydropsyche
Spe and in rare cases Nectopsyche =pe
Megalopteraz:- Only a larvzl form was rarcly
present,

Lepidoptera:- Only one larval form was found
to represent this order.

Diptera:- This included families likc =



36,

Chironomidae (both larval and pupal form:a) -

Chircnomus sp. (most common), Poncaicura sp.

-

and Corynoneura sp.

Heleidae - Palgomxia sp. (comuon) and

Forcipomyia sp.

Cdlicidae = both larval and pupal formo of
Chaoborus sp.

Stratiomyidae-OKXCGra Sp.

Tabanidae - Tabanus sp. and Chrysop! spe

Syrphidae - Eristalis sp.

Anthomyiidae - Limnophora sp.

Tipulidase - Tipule sp.
(i) OTHERS
All digested unidentifiable food contents

were grouped here.



Tablze 3. Percentage composition and relative importance

stomacns
orf dietary items in the / ol parcusenius
seneqalensis.
"ood Items %Frequency of ~ Total
QCccur rence Foints

Inscct remains 71.1 2e2
Adult Insects
Coleoptera 2.2 0e3
lleniptera 242 0.2
Immature Insects

sphemeroptera Nymph 16.6 del
bragonfly Nymph 9.0 242
Damrelfly Nymph 9.0 243
Megaloptera Larvae 7.8 1.8
Trichoptera Larvae 30.0 Gab
Coleoptera Larvae 26.7 548
biptera Larvae 4 Pupae
Chironomid Larvae 92,2 3743
Chironomid pupae 30.0 nad
Chacborus Larvae 4.4 De8
chaoborus Pupae 6.7 1.2
Haeleidae Larvae 17.8 1.2
Stratiomyidae Larvae 2.2 0e3

Anthomyiidace pupee 242 Ja3

- — —— o —

TOTAL INSECTA 31.4

- . e s B P S8 e —




Food Items

% Frequency of
occurrence

— -

Fish eggs

9.0

TOTAL

FISH

Ostracods

Clam shrimps

Copaepod (cyclops)

- s E——

24.4
17.8

1.1

Ca 'I'f)tal
points

POTAL CRUSTACEA

e

— e

lHydracarina

16,7

——

TOTAL

ARACHNIDA

Oligochaetes

TOTAL

ANMNELIDA

Detritus

17.8

TOTAL

BOTTOM DEPCSITS

Algae

5.6

Plant remains 2.2 OCa3
Seads 37.8 4.8
TOTAL PLANT CRIGIM 5o

OTilERS




IIT.A.2. FOOD AND FEEDING HABITS OF MARCUSENIUS

SENEGALENSIS

ae The food items selected.

- -

Takle 3 shows the relative jimportance of Lhe food

items in M. senegalensis. The table shows thait insccis

{oraed the major food items taken by this spacicse The
pointcs method indicates that insect formed up to £l.47% of
the total fcod items. cCrustaceans and plant materials
forned considerable proportion of the total food items,.
The rest of the food items were of minor importance,

A closer look at the individual food items, shows that
chironomid larvae and to a lesser extent, the pupae formed
a significant proportion of the insects taken, Chironomid
larvac occurred in almost all the stomachs examincd, They
scored about 92.2% in percentage freguency of occurcnce and
37.3% by points. Trichopteran larvae and coleoplicran larvae
formed a relatively sizseable proportion of the insects taken
by scoring 6.6% and 5.8% respectively in percenta . total
points. Ephemeropteran nymphs (4.1% by points) is also of
some importance. The dragonfly and damselfly nymphs could
be consideraed to play a small role in the food proportion
Cf the insects but not to be compared with any of the former.
Clam shrimps and ostracods were important in ths crustacean
groupe. It is interesting to note that, upon all the variety
of animal food items taken by this species, there wcre also
seme food items of plant origin in their diets. Sceds were

of importance, as shown in table 3. The food itcns suggests
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that M. senegalensis is an omnivore, although it could be

said to be principally insectivorous.

b, Monthly feeding intensity.

The numerical value of fish with food and those with
empty stomachs were recorded for each month throughout the
periecd of investigation. The percentage of fish with food
for each month was therefore calculated,

Fige 13, shows that M. senegalensis had a high rate of

feeding intensity throughout the period of investigation
(J’ 68%). The peak of the feeding intensity was in the
month of November when all the fish samples were found to
have food in their stomachs. The lowest period was in the
month of July.

Ce lMonthly variations in the food items selected,

The food item selected at any time by the fish, will
depend on preference and abundance, Fig. 14 shows the
trend throughout the period of imvestigation. The chiro-
nomid larvae which dominated the diet was found to cone
tribute about 40% of the stomach contents from the month
of June to September. This coincided with the pcriod of
rainy season and may depict a period of abundance for the
chironomid larvae. Fig. 14 shows that, the fish took the
highest proportion of both Ephemeroptera and Trichoptera
in the month of October. This period coincided with the
month when chironomid larvae was less abundant in the

stomach contents. The Coleoptera larvae was most noticed
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o, TOTAL POINTS

504 _ _ ' - :
254 Insect remains
754
20 : Chironomid Larvae
251
254 | Trichopteran Larvae
il —— T S
25 : Coleopleran Larvae
—1 1
25 ' : ' Seeds
[T}
25- Ephemeropleran Nymphs
1 1 —~I_!

J J A S O N D

Fig. 14 (Marcusenius senegalensis.)
Monthly variation

in composition of diet
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in the month of september. The month of January was when

cals

seeds showed highest importance in the stomach conitents
of the fishe.
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Table 4, Percentage composition and relative importance
stomachs
of dietary items in the . / of Ryperopisus bebe,

Food ftems % Frequency of % Total polnts
' occurrence
Inscct remains 30,0 142
Adult Insects
Colcoptera 4.4 Cal
licmiptera 1.1 Oub
Ivmaturs Insects
Ephemeroptera Nymph 10.0 el
pragonfly Nymph 5.6 0a&
iizgaloptera Larvae 1.1 Q.1
Trichoptera Larvae 2.2 - 046
Coleoptera Larvae 3.3 02
Lapidoptera Larvae 4,4 1.4
Diptera Larvae + Pupae
chironomid Larvae 25.6 3.6
Chironomid pPupae 2,2 0.1
Chaokorus Larvae 1.1 Ueh
Heleidae Larvae 2.2 0Ll
TOTAL LINSECTA Co15.3
Fish eggs 12.2 1e3

-~ L i ]

TOTAL ¥ISH 1e3

e ma el AN A




R -

Food Items

% Frequency of

A A e

a5,

% Tobtnl Foints

gocurenece
Outracods 46.7 10.6
Clam shrimps 6.7 Ca7
TOTAL CRUSTACEA 11e3
Hydracarina 7.8 0.4
TCTAL ARACHNIDA 04k
Gastropoda 51.1 17«1
Lamellibranchia 13.3 7a0
TOTAL MOLLUSCA 2441
Algae 2.2 o2
FPlant remains 2.2 )
Seeds 76,7 A5 .6
TOTAL PLANT ORIGIN 46,5
1.2

QTHERS

s, -
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IIT.Ae3e FOOD AND FEEDING HABITS OF HYPERCPISUS DEBE.

ae The food items selccted.

[

Table 4 lists the food items found in H. Eﬁﬁﬂ' Sceds

(especially Graminae) played a dominant role in thoe diet
of this species. Next in importance are Ehc m@lluscse The
last twe groups that followed in importancc are inucctsz and
cruskacecans. The sesds which was dominant had a per=
centage total points of 45.6%, and occurred rclatively
rcgularly by having a percentage frequency of occurence of
76¢7%e Among the molluscs, the gastropods werce norc
counion, followad by the JLamellibranchs. Egoth of tiem
furmed a relatively major propertion of the food or this
Among
speciess 4 the crustaceans, ostracods played a major role
in terms of relative importance, their small size notwith-
standinge. The percentage total points of ostracods was
1046%e Among the insect group, chironomid larvac ara the
most common and next in importance are the Ephencroptera
avmphs. Both can be considcred to be taken by a fair pro-
portion of the fish, although their yltimate countribution
Lo the total stomach contents was low. The fool items of
Hle bebe indicotes its omnivorous habit.

be Monthly feeding intensity.

Fige 15 shows the monthly feeding intensity., Arcund 70% of
the fish were feeding at any time during the period of inves-
tigatione. However, the lowest level of feeding wian noticed

in the month of June. The peak of the feeding intensity was




1n.th& month of pnovember. The overall pattern show.. a gra-
dual rise as from June to November witi excertion of Suoptem-
ner when there was a little decline., A stecp Fall in feeding
intensity was noticed again in the month of Decenber.

Ce iionthly variztions in the focd items selecled,

Fige 16 shows that H. bebe consumcd large proportion of
seeds all through the period of investigation. The poak was
in July. This coincided with the period of rain:s s.ason
when the rivers and lakes are usually floodede This is the
period that majority of plants undergoes reproduction and
pwroduces a lot of seeds. In the month of c¢ctobwer, the per-
centage points for seeds decreased considerably, It is in
the same month, that the percentage points for tic molluscs
rose to its peak. This was the period when a high number of ¢
the younger fishes appeared. These younger ones tended to
feed more on the molluscs than seeds, and this must have
contributed to the decline. 1In the months of (lovenbor and
December, the percentage points of seed incroased again
while that of the molluscs decreased, There was a gradual
increase in the proportion of ostracods utilized by tle
£ish as from July to December. Although, He bobe is omni-

vorous, it secms to prefer seeds to animal items.
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Fig. 16 (Hyperopisus bebe)
Monthly variation in diet composition




Table 5. Percentage composition and relative importance of

stomachs
diectary items in the / of Mormyrops deliciosus.
Food Items % Frequency of 5 Teltal points
cccurrence

Insect remains 69.8 11le5
Adult Insects

Colegptera 11.6 2,0
Hemiptera 243 D65
Inmature Insects

Ephencroptera Nymph 4.7 Oe6
bragonfly Wymph 279 Ce3
Damselfly Nymph 23.3 Ta3
Hemiptera Nymph 4.7 Oe5
Trichoptera Larvae 16.3 1.9
Coluoptera Larvae 18.6 Se3
Diptcra Larvae + Pupae

Chironomid Larvae 11.6 0e9
Chaoborys Pupae 7.0 0.9
TOTAL INSECTA 39.8
Fish remains 55.8 1342
(including whole fish)

TOTAL FISH 4342
necapod (Prawns) 9.3 5.0
TOTAL CRUSTACEA 5.0
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IXI.Aede FOCD AND FEEDING HABITS OF MORMYROPS DELICIOSUS

Aae The food items selected,

- - . w——.

The composition and relative importance of tihv dictary

itears found in the stomachs of M. deliciosus are as ceen in

Table 5.

"ish and incects formed the major food items while the
crustaceans and plant material were of secondary luportance.
*he fish prey, although not very distinct, resemble the
“ilapia spe Fish occurred in 55.8% of the Stomachs ~xamined,
and the total percentage points was up to 43.245. In.occts
scored 39.8% by points and a closer look, shows thait dra-
gonfly nymphs, damselfly nymphs and coleoptera larvas vere

“he preferred insect food items. oOut of the whole mormyrid

fizhes found in Zaria area, M. delgciosus snowed a uniqgue
= g

feature by taking least chironomid larvae. The dragonfly
nymphe occurred in about 27.9% of stomach samples and con-
tributed up to 8.3% by peints. The damselfly nymphs occurred
in 23.3% and the percentage total points was 7.2%, Coleo=-
ptera larvae played a relatively smaller role Ly scoring
)e2% by points. Plant materials were usually in form of
seceds, althouoh fragments of other forms (plant remainsg)
were also present. The seeds had 27.9% by froquency of
occurrence and 4.6% by peoints. The Juveniles of Mo doli-
ciosus were more insectivorous than the adults which were
nrincipally piscivorous.

Le _The monthly feeding intensity.

The feeding intensity pattern as shown in Fig. 17, indicates



5%

thial. all the fishes were feeding in the months of June,
July and August. The low feeding intensity in November and
Deconber is surprising because this was the peariod we
expect to find a lot of the fingerlings of the fish prey,
on the whole, the feeding intensity throughout Cthe period
of investigaticn was relatiwely high in that no time was
the intensity below 50%.

Ce. _Monthly variztions in the food items sclected.

Fige 18 shows that the fish remalins was significant
throughout period of investigation. It was found to scorc
up to 60% of the stomach contents in the months ol July and
Gctober. The quantity of fish remains found in the Ztomach
contents was much lower (& 31%) in the months of ‘ovamber
and December. These months of November and Decenber wore the
period that contributions of the prawns were hirh,.

It may be that the prawns were abundant al this period.
dragonfly nymphs and damselfly nymphs werec nol token in the
months of June and July. There was a gradual decrcose in
the percentage points of both items as fron Augucst to Decem-
bor except in the month of Cctober when the damsclfly nymph
was not found in its diet., Colecopteran larvae wer: aost
significant in the stomach contents in Junz and totally

absent as from QOctober to December.
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56,

Percentage composition and relative ilmportance

stomachs
of dietary items in the /

of Mormyrus rume,

o o

- S e -

Foud Items % Frequency of % Total points
gccurrence

inscct remains 46.7 1.9
Adult Insecls

coleoptara 3.3 Ce5
Timature Insects

Ephemeroptera Nymph 11.7 1e
Draconfly Nymph 16.7 4.8
“richoptere Larvae 5§3.3 2G.3
Cnlecoptera Larvae 8.3 1.4
biptera Larvae + Pupae
chironomid Larvae T1.7 24.6
Cchironomid Pupae 8.3 1.0
chaoborus Larvae 16.7 245
chhaoborus Pupae 3.3 Oe2
"ieleidae Larvae 45,0 T8
Anthomyiidae Fupae 1.7 Oe1
TOTAL INSLCTA 8640
Gustracods 1.7 el
Clam shrimps 33 Ce8
YOTAL CRUSTACEA 0.9

e — &
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IIT 4450 THE FOOD AND FEEDING HABITS OF MORMYRUS RULE.

------ s

aes The foqﬂ_}tems sclected.

R

“his species fed predominantly on immature insccts ac
shown in Table be The insects formed 86% of the foodl by
pointse The most important immature insect wos trichopteran
larvae which was found in 53,3% of the stomachs examined =nd
scoved 26,2% by points. Chironomid larvae were tho next
insect item of importance. Ephemeropteran nymphs, dragon-
fly nymphs and Heleidae larvae also occurred relabively
regularly in the diet. M. rume consumed considerablc o ount of
oligochaetes, which contributed a percentage total poinbti of
Jede The presence of the sand and pebbles to an appreciable
extent (2.2% by points) was noticed in M. rume, This notice-
abl~ proportion of sand and pebbles may be due to accidental
intake of the "cases" of trichopteran larvae, The sand
and pebbles were found to be the major materials which most

trichopteran larvae species e.g. Hydropsyche spe. utilizes

in building their cases (Pennak, 1978). Somztimes these
cases of trichopteran larvae occurred distinctly in &l
stomachs of tnis fish and an application of s little pressure
nornally dislodges the case exposing a lot of sand arains

and pebbles. Table 6, shows that M. rume is principally
insectivorous,

be Monihly feeding intensity.

e mem

The feeding pattern as seen in Fig. 19 depicts n aonerally
high feeding intensity throughéut the pericd of investigation

The least was noticed in the month of July when 55% of the fishes



5%

sxamined, showed food items in their stomachs. July to Novem-
her, showed a gradual rise in feeding intensity. The peak was
in the month of November when 86% of the fish cxumined, had
food items in their stomachs. There was a fall in feeding in-
t=nsity by December,

Ce Monthly variations in the food items sclected,

The monthly percentage total points of the food items, gre
shown in Fig. 20. ilthough Table 6, showed that trichopteran
larvoe were most important food items of the fish, it appears
from Fig. 20, that it was completely absent in the month of
Julve The Chironomid larvae which rated second in importance
in Toble 6, was regular a2ll through the months of investiga-
“ions. In the months of inveéstigation monthly nercentage total
peint for trichopteran larvae was 58%. This pealk couincided
with the peak score for the sand and pebbles, From the months
of Jugust to November, the monthly percentage tetal points of
trichopteran larvae and sand and pebbles followed the same
trend, In the months of November and December, when the per-
centage total points of trichopteran larvae decreasaed consi-
derably, was the period that the chironomid larvae in parti-
culer and ephemeropteran nymphs increased in importance, In
the month of June, when the trichopteran larvac in the sto-
mach content decreased to & minimum, was the period thst
iivleidae larvae gained its maximum importsonce -nd declined

sharply by the next month.
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Monthly feeding intensity pattern
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Monthly variation in diet composition'




62,

Takle 7, percentage compesition and relative impor-

stomachs
tance of dietary items in the

petrocephalus bovei,

.

rood Ttems % Frequency of %
Ooccurrence

Inscet remains 71.1
Aoult Insects
Coleoplcra 10,5
liendptera 2.6
Immature Insects

gnhemercptera Nymph e
braagonily ilymph 31.6
Heiiptera pymph 23.7
samselfly Nymph 7.9
Mecaloptera larvae 246
Trichoptera larvae 34,2
Diptera Larvae + Pupae

Chironomid Larvae 65.8
Chaoborus Larvae Z2h.
iteleidae Larvae 5:3
TOTAL INSECTA

Clam shrimp 2.6
Copapod (cyclops) 15,8

- -

TOTAL CRUSTACEA

b — -

of

Tolkal Points

11:‘.:.:
TeS

Oe3

R e m—




62,

Food Items % Frequency oi % Total points

Occurrence

B e e — R A i ——

ltvdracarina Bed Oe

TOTAL ARACHNIDA Oe
Lamnellibranchia 2.6 0.1

JOTAL MALLUSCA 067

.- N B e S —— - - m— e A E o E e —

0ligochaetes Sed

e — o . B B A B . ——

‘OTAL ANNELIDA 1e3

Sl B s e S s e———— — L B w om0 e—

Seeds 18.4 2.5

TOTAL PLANT ORIGIN 2-5

OTHERS 1.0
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ITI.Ac60 THiZ FOOD AND FEEDINC HAEBITS OF PETROCEPHALUS
BOVEI .

2e The food items sclected.

. -

Table 7, shows that this fish fed mainly on incsects.
Chircnomid larvae and trichopteran larvae compriscd tho
mejor insect food itcms consumed. The percentage total
noints for chironomid larvae was 16.5% and trichoptera vas
1548%e The dragonfly nymphs were consumed to & consiucrable
wxtent by P. bovei, and they occurred in 31.6% of the sto-
mzchs with food, with a 12.4% score in percentage total
pointse Next in importance, are chaoborus larvac and heni-
pteran nymphs, Thoe chaoborus larvae scored 7.,5% while
hoiniplkeran nymphs scored 5.4% by points. oOther insccts like
dlamsclfly nymphs, ephemeropteran nymphs and adult colaope
terans were noticed in the stomachs. Insects whiciv had
percentage tetal points of 91.3%, thus constitute thc wain
source of food for p. bovei. This shows that thiz was prin-
cipally insectivorous, C¥clops were also found in this fish
It occurred in about 15.8% of the stomachs examincd,

Although it scored 2.8% by points because of its relatively
asimall size, this was the highest s€ore when compared with
other mormyrids. Similarly, seeds made a small contrilution
Ly scoring 2.9% by points, and ocecurred in 18,4% of the {ishes
rrxamined.

be Monthly fecding intensity.

Fige 21, shows that feeding intensity was at its penk

in the wonth of September. The feeding intensity was lowvest
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in the month of June. Fig. 21 indicates that the rfeeding
intensity for the months of July and August wes aluost the
Guace MO specimen was examined for the months of Octobor

and Docember. In November 83% of them were feeding, although
che numbecr examined during this month was lowe On tie averace
che feeding intensity of P. bovei was relatively hidgi.

Ce HMonthly variations in the food item sclecggg.

-

Fige 22 shows that chironomid larvae were th2 mont
regular food item taken by Pe bovei. Although, table 7
showed Trichoptera to score relatively high points, it was
not found reqgularly in the stomach samples. Chirononid
larvae were consumed more in Juné. In the month of July,
vihen the chironomid larvae just had 5% of the stomach
conients, chaoborus larvae and insect remains rose Lo their
peaks Another conspicuous decline of chironomid larvas vas
noticed in the month of sSeptember and this coincided with
the period that thc trichopteran larvae monthly percentace
points was 40%e NoO stomach was examined in the months of
October and December. Hemipteran nymphs and adult: were
concumed more in June and gradually declined. Dragonfly
nymphs were found in the months of July, August and
ijovenbere Damselfly nymphs were conspicuous only in Sentem-
ber when it contributed up to 22% of the stomach contentse
Similarly, cyclops had a remarkable monthly percontage total

points in November when it Bad up to 20%.
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Table £. Percentage composition and relative importance of

stomachs

dietary items in the / of Hippopotamyrus pictus.

R L

L P S ———

Ffood Ttems

% Frequency of

% Toltal puints

Qcourrence

Inrect remains 65.4 14,0
Adults Insects

- Coleoptera Te7 Ned
Tmmature Insects o
Epheneropters Nymph 50.0 2549
Lragonily Nymph 7al 1.6

- Dnmselfly Nymph 11.5 0,8
Mrraloptera Larvae 3,9 0.0
Prichoptera Larvae £5.4 35.1
Diptera Larvae 4+ pupae
Chironomid Larvae 61,5 1247
Chiironomicd Pupae 7.7 Oaé
Helceidae Larvae 165.4 2e2
TOVAL IMSECTA 94,3
Qstracods 3.9 Oul
Clan shrimps 3.9 0.3
TQTAL CRUSTACEA 0.4
Sceds 23.1 4,2

B AR B e LA e——————

L T

TOTAL PLANT ORIGIN ted
OTHERS 1.1
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ITToNaTe THE FOOD AND FELDING HABITS OF MIPPOPOTAIYRUS
PICTUS,

_a._gi@ food items selected.

-

The compesition and relative importance of the di~tary
items found in the stomachs of H. pictus is as scen in Table
Je The table, shows that H. pictus' fed exclusively on
immature insects. Insects scored up to 94.3% of tolal
peints and this goes to confirm that the fish is principally
insectiveorous. Trichopteran larvae, ephemeroptoran nymphs
and chironomid larvee were the most important diekary items.
‘he most important insect was the trichopteran larvae, which
cecurred in about 65.4%.of samples examined with 35,17 points.
“he cphemeroptaran nymphs which were next in importance
oczurred in about 50% and with a 25% points., The chironu:id
larvae occurred in €1.,5% and formed 13.4% by points. other
insects like dragonfly nymphs, heleidae larvae, damcelfly
nympis, megalopteran larvae and coleopteran adulbt occurred
Lut werce unimportant components of the food itemse Theie
was a considerable percentage of seeds in the stomach con-
cents of this species. Seeds occurred in up to 23,15 and
scored 4,2% by points. Other dietary items like OQutracods
and Clam shrimps were relatively not important.

Pe lonthly feeding intensity.

Fig. 23 suggests a constantly outstanding high rate
w. Feeding inteneity throughout the period of investic-tion

(>37%)4 o©n the whole, He pictus was observed to have the
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hicl. et feeding intensity when compared with other mormyrids
invostigateds The feeding intensity wes 100% for months of
Junc, July and August before it declined in Septembor to 36%.
By October, it rose to 100% and maintained it in tovemlLor
Lefore declining to 8B0% in pecember,

jgythly variations in the food items selected,

)
. —

Fige 24 depicts the monthly variations in the food items,
Selected during the period of investigation. Chironenid
larvae were always present in their stomachs throughout the
veriodes In any case, the percentage point contribution for
most months were low when compared with trichopteran larvae
and ephemeropteran nymphs. Trichoptera seemed to be promi-
nent during the rainy season. It gradually declined up
till October, before it increased in the months of November
and December, Ephcmeropteran nymphs seemed to have consti-
tuted about 627 of the stomach contents in October, The
histogram for ephemeropteran nymphs and trichopteran larvae
reflects the impression that when one is increasing, tho other
iz decreasing and vice versa for the months of Auqust to
becerber, This alternation between the percentage oi Lrichop=-
teran larvae and ephemeropteran nymphs presumably roflacts
¢hanges in their availability. seeds made its highest con=
tribution in July, when both ephemeropteran nymphs and tri-
chopteran lervae were absgent,

ITI.A.8 FOOD AND FEEDING HABITS OF REMAINING MORMYRID
SPECIES.

Two other species of mormyrid were recorded during the
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Fig. 24 '(Hippopoicmyrus pictus.)

~ Monthly variation in diet composition



present worke Cnly seven specimens of pPollimyrus isidori

- .

(Cuvier and valencienpes) and six specimens of Hippopotamyrus

nsittacus (Boulenger) were collected during the period of
investigation. Both numbers are small for any m=aningful
quantitative stomzch analysis. Exemination of the stomach
convents reveald a predominance of chironomids in both
specicas, Very small animal food items like cyclops, ostra-
cods and hydracarina appeared to be important in the fecding
hahit of Ps isidori. This might be related tc the sinall
nature of this species. Trichopteran larvac seemed to be
another insect prey favoured by H, psittacus, although

items like seeds and Anthomyiidae pupae were found in their

stonmachs.
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Tehle 9. Percentage composition and relative importance of

dentalis.

- 4 e

stomachs
dietary items in the /

P —

['ood Items

% Frequency of
occurrence,

%

of Auchcqgg}aniq occi-

- e w —

. L e ——

Total Points

L e

Inzect remains
Adult Insects
Coleoptera
nymenoptera
Immature Insects
ephenercptera Nymph
bDragonfly Nymph
bamselfly Nymph
ilemiptera Nymph
Trichoptera Larvas

Coleoptera Larvae

Diptera Larvae 4+ Pupae

Chironomid Larvae
Chironomid pupae
Chaoborus Larvae
Chaoborus Pupae
ilnleidae Larvae
Tabanidae Larvae
Syrphidae Larvae

Anthomyiidae Larvae

43.9

9.1
76
1.5
6.1
15.2
27,3

89.4
31.8
6.1
4.6
27.3
1.5
1.5

1.5

Oe3
2.5

067

.
~]

Bl Bl 8 . —
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III.A.9. THE FOCD AND FEEDING HABITS OF AUCHENOGLALILJ

OCCIDENTALIS.

a. 'I'ne food items selected.

Table 9 lists the individual food items identificc Zrom

stomachs of A. occidentalis. The insects formed the najor

food items while crustaceans and oligochaetes wer. of
socondary importance. The remaining food items wore of minor
importance. An examination of the individual food itoms pro=-
jects chironomid larvae and pupae to be the most importan’,
amone insect food items. The chironomid larvas occurred in
more than 89% of the stomachs examined and scored a Lo tal
peint of 39%. The chirondmid pupac were prescnt in mere than
3i. of the stomachs examined and had more than 5% by points.
‘his fish relatively took a reasonable guantity of hywenop-
cera (Crematogaster sp.). This food item scored d.5% by
peintse This terrestrial insect must have becn accldentally
carried by the rloecd to the rivers. Trichopteran larvaoe,
coleopteran larvas and dragonfly nymphs can also be considered
to have been taken by a fair proportion of the fish, ~lthiough
the volume contributed to the total stomach content was rela-
tively low.

“he olicochaetes wewenot often encountered dn the stonachs,
owut it appeared to predominate in few stomachs of tic fish
that it occurred. This was why it had a percentage frequency
of occurrence of about 7% with & percentage total pcints of

1049%.
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Clan schrimps and ostracods were not frequently obseirved,
Ty scored 445% and 2.4% total points respectivelye.
L-mecllibranchs had total points of 2.3%, and occurred wostly
as e.pty shells.

lie Monthly feeding intensity.

Fige 25 shows the feeding intensity patterne A prak
vas noticed in liovember. The minimal feeding intensilty was
noticed in the month of July. Pige. 25 indicates that the
feaeding intensity increased from July to Septembers It
declined in October but not to compare with the decline in
July. It increased in November before another
decline in December,

Ce "."l'i'.‘_"%lﬁ.}' variations in the food items select*ﬁ.

i'ige 26 shows the monthly variations in tha food items
selected during the period of investigation. Chironomid
larvae waere fed upon throughout the months under inve:tigation.
rhe pcak was seen in August. The least impact was noticed in
the months of June and October. It is interesting to note
that the month the chironomid larvae had the peak valuc was
vhen most other food items contributed little or nothing to
the stomach conlent, Clam shrimp and colecopterans weore
iaportant in the month of June. This coincided withh the month
that chironomid larvae was less important. Dragonfly nymphs
and ostracods were both important in the month of Doecember,
while lamellibranchs were important in the month of Jovember.,

Generally, it may be that thesefvarlafions were caused

by abundance and avajlability of the dietary items,
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rood Items % Frequency of % Tctal Points
occurrence

Inscct remains 3743 9.4
Adult Insects
Colcoptera 9.8 2,0
Tummature Insects

Ephemeraptera Nymph 3.9 1.1
nragonfly Nymph 5.9 2aS
Danselfly Nymph 2.0 1.0
Heniptera Nymph 2.0 0.2
Trichoptera Larvae 275 5.9
pviptera Larvae 4+ Pupae

chironomnid Larvae 5.9 0.6
Chironcmid pupae 2.0 Ce3
Chaoborus Larvae 2,0 Oed
TOTAL INSECTA 2344
rish scales 5.9 g P
Fish remains 70.6 64,9
(including whole fish)
TOTAL FISH 66.6
Clamp shrimp 2.0 063
Zopepod (cyclops) 2.0 02
becapod (Prawns) 11.8 342




Food Items

- - -

e C

% Frequency of % Total points
occurrance

TOTAL CRUSTACEA

f AL e s B TR B A AR e Seee =t ——

and pPebbles

B B B e a— -

Sand

- w cAeees e

177

TOTAL BOTTOM DEPCSITS

Flant remains

11.8 3ed

Sceds 59 0e5
fOTAL PLANT ORIGIN 1.0

OTHERS

—— s e
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IIT.A.10. THE FOOD AND FEEDING HABITS OF BAGRUS DOCIAC

LR i e S

de _The food items selected.

R T )

Tahle 10 shows the different food items found in s Liomachs

of Be docmace Fish remains formed the major bulk of food
ltems consumed by B. docmac. The fish remains formed 64,9%
Ly points of total stomach contents and occurred in nore

than 70% of the fishes examined.

Invoptebrates particularly insects, contributed to the dicts
4lsoe Insects as a whole scored 23.4% by pointse. The adults
of e docmac were principally piscivorous, but indiwiduals
with standard length less than 14cm, fed mainly on inczects and
to a slight extent on fish. Trichopteran larvae wore most
important, Dragonfly nymphs, ephemeropteran nymphs and

adult colecopierans made little contribution to th: diztary
items. The rest of the insects were of major importance,

The prawns weore important in the diet of all sizes of N
docmace The two fish genera, identified as preys of 3.

._
docimac were Tilapia sp. and Synodontis sp. Som: plant

.

remaing were also feund from the stomach contaent:, but
the contibution was relatively low.

be _tionthly feeding intensity.

The monthly feeding intensity as shown in Fig. 27,
portraye that B. docmac had a high rate of feeding intonscity
all through the period of investigation ( > 57%)e A rola-
cively low intensity was observed in the months of July and

october. The peak of the feeding intensity was in the
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monthis of December and November., In the months of June and
July, the available fish for analysis was low tharefora

the data obtained might not bhe reliable,

Ce Luq&ﬁix‘yuriations in the food items selected,

i

Fige. 28 shows that fish remains occurred rogularly 1in

th: stomachs almost throughout the period of investigation,
except in August when there was a remarkable declinee This
period was the only month that dragonfly nymphs were present
in the stomach contents. There was a little drop in fish
consuincd in December. This coineided with the month that
pravns were predominant in the stomach contentse It may

wex thet the prawns became abundant at this time of the
investigation. Trichlpteran larvae was always 1in tho
stomach contents throughout the period of investigation,

;ut their contributién in each month was low.

4. A T & 08 THE FOOD AND FEBDING HABITS OF CHRYSICHTHYS

NIGRODIGITATUS

one other bagrid species recorded during this study

was chrysichthys nigrodigitatus (Lacepede). only twc

specimens werc found during the period of investigation,

The stomachs of these two specimens were empty,
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fi;r; 950+ . ‘ r//f
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60+
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TOTAL EXAMINED 3 4 7

10 19 20 5

Fig. 27 (Bagrus docmac)

Monthly feeding

intensity pattern
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1
257
I J r ] | | ——
257
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754
504
254
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251
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Fig. 28 (Bagrus docmac.)
Monthly variation in diet
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Plant remains
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Prawns

Fish remains

Trichoptera larvae

Insect remains

composition
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rable 11e Percentage composition and relative importance

of dietary items in theatm;'acg? Synodontis schall

rood Items % Frequency of % Total Points
Cccurrence

Insect remains 42.7 9,0
Adult Insects
coleoptera 8.4 1.3
Hemlptera 1.5 062
liymenoptera 331 261
Immature Insccts
Ephemeroptera Nymph 13,7 Te5
bragonfly nNymph 2.3 0,7
Damselfly Nymph 31 Oe4
Hemiptera Nymph 10.7 1.2
Megaloptera Larvac 0.8 0.1
Prichoptera Larvae 16.1 365
Coleontera Larvae 9.9 0.0
Diptera Larvac + Pupae
Chironomid Larvae 337 12.1
Chironomid Pupae a2 «3
Chachorus Larvae 0.8 5 PR
~haoborus Pupae c.8 Oel
lieleldae Larvae 2.3 Cel
Syrphidae Larvae Zx3 C.3
Anthomyiidae pupae 15 0ol

R - e . e ——
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Food Items % Frequency of % Total Points
Qocurrence
TOTAL INSECTA 41,7
Pish eggs 2.3 O0e5
Ficsh scales 7.6 4.4
TOTAL FPISH 149
Ostracotds 30.5 3a1
Clam shrimps 5.3 Qa6
Cladoncra 0.8 Oa.1

Copepod (cyclops) .9

TOTAL CRUSTACEA La2
hydracarina : 243 Q.1
TOTAL ARACHNIDA Oel
Gastropoda 9.9 3.0
Lamellibranchia 1.6

o i —

TOTAL MOLLUSCA

T L RNV e —r—
‘.:.O
P - S R m av——

L N Y

Oligochaetes 0.8

LR T S W R e R e

TOTAL ANNELIDA

LIPS

Sand and Pebhles 3.1

[T TR

TOTAL BOTTOM DEPOSITS

Algae 24.4 158
Plant remains _ ' 23.7 5.0
Seods 49.6 24,4

TOTAL PLANT QRIGIN

el

CTHERS

v

1342

B T e —

0.5

e e ok
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IIT.A.12, THE FOOD AND FELDING HABITS CF SYNODONTIS SCHALL.
e :r“irlr_;-__f_qoﬁq__items selected,

Table IT shows the list of the food items found in the

stomach of S. schall.

pPlant materials and insects were the two major sources of
food for S. schall. Chironomid larvae were the most impor-
tant food item for S. schall among the insects, It scored
17,1% by points. Ephemeropteran nymphs were sccond in
lnportance, Trichopteran larvae could be considered to
have an appreciable contribution, It scored 3,57 by points.
Oother insect food items made a minor contributions Among
inaterials of plant origin, the seeds made a remarkable
contribution to the diets of $. schall. It was of prinary
importance and scored 24.4% by points. algae was aluo,

an important food item. It scored 13.8% of tctal pointse
Unidentificd plant remains contributed about 5% Anong

the crustaceans, the ostracods was the only iuaportant food
iteme PFish scales and gastropods also made som: minor
contributions to the diets. 1In conclusion, S. schall

can be considered to be ominivorous.

De Monthly feeding intensity.

Fige 29 shows the trends in the monthly fecding in-
tensity during the period of investigation. 1In the month
of July, the fecding intensity declined to a mininun,

i

"here was a continuous increase in feeding intenczity as

from the month of August to October. It gradually declined
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again in the months of November and December, This is
axpucted in dry season when there are reduction in food
inatezrials available for the fish.

ce Monthly variations in the food items selccted.

— s

........

Fige 30 shows the monthly variation for diffurent food
items selected throughout the period of study, Scad:n
occcurred in the stomachs for most of the months cxcept in
Junce Seeds scored up to 52% in monthly total point by
scptembers The chironomid larvae were Always prescant in
thie stomach contents throughout the period of invastigation.
Lphemeropteran nymphs and fish scales were abgent in the
gstomach contents for four months and only appearcd in the
months of COctober to December . Insect remains occurrerd
throvghout the period of investigation, while plant renains

woere absent in the month of September.
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100+
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OF FISH
!
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204
10

’ 1 45 o N D
TOTAL EXAMINED 49 34 63 45 37 26 10
Fig. 29 (Synodontis schall:)

Monthly feeding intensity pattern
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%
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2517 Insect remains
f—— I 1
251 Trichopteran Larvae
L_'—" 1 1
254 Gastropoda
U P S— | i
25+ Ostracoda
e § 1 b 1 . —
26+ Plant remains

25 Fish Scales
2 1 1 I'_—}__'_l
- Ephemeropteran Nymphs
1 1 1
’5 Chironomid Larvae
|
50+
Algae
257
—
[ 1 1 1
504
Seeds
204

r

J

J A S O N D

Fig. 30 (Synodontis schall)
Monthly variation in diet composition




IITelle  LENGTH-WEIGHT RELATIONSHIP.

The: length-weight relationships were calculated
using clectronic calculator. The formular described by
Le Cren (1951), was used for the calculation:-

W= B e v - === (1)

where W weight of fish (qg)

L

I

standard length of fish (cm)
a = constant
b = an exponent

"he constant a and exponent b were emperically determincd,

¥
Hh
e

:r a logarithmic transformation of all the data.
The expression (1), can then be represented as:-
Log W = 1log @ + L 10 L = = = = = = = = = - = (2)
Graphs of log weight (dependent variabla) on log
lenath (independent variable) were drawn as shown in Fius
31 to 44, The best straight line was fitted using least
squarcs regression analysis. Notation and formula in
calculations for fitting a linear regression equation using
cthod of least squares is as shown in the appendix I
pearson Product-pMoment method for calculatina correlation
cocificient was used in calculating the correlation cocffi-
cirnts The symbol for the correlation coefficicnt is (r),
wintile the formula is =

(gliwi - CFlw)

\/-c'n - cm)(zwi ~ CFw)

oot statistic t = r (n=2)/(1=r2)




o
w

Degrees of freedom dofe. = nN=2
(see appendix I, for explanation of symbols)

The results of the regression are as sexn om table 1Z.
The correlation coefficient was very high («83 = ,929) in
all the specicse The correlation between the lengths and
vicights were found to be highly significant (P = 0,01 =
0,001)e The rcgrecssion coefficient "b" in all the specics
were found to fall between 2.33 and 3.60. The availsble

sp ccimens for pollimyrus isidori, Hippopotamyrus pzittacus

. e N

and Chrysichthys nigredigitatus during the period of inves-

—— i -

tijation, were very small for any reliable calculation to

be carried out, The available specimens for Petrocephalus

and weights of the samples made the calculation of length
weight relationship give a result that deviasted from the

normal 2 to 4 'b' value range
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Table 12. Length - weight regyession analysis and correlation
coefficient of fishes of Mormyridae, Bagridae and
Mochokidae in Zaria area,
Families mvmn.w.mmr:-i sex No. of log a b Standard error (Correlation
fish of bt Coefficient.
Mormyridie ?ﬁanHWmeMWLﬂWLWOmﬁW Female 30 —2.54 =3.2%5 0.06 0.99
" " Male 23 -1.10 2,33 0.22 Ce95
Hyperopisus bebe Female 65 =3.00 3.60 0.18 .99
" " Male 33 -2.28 3.08 013 0.98
[ormyrus rume Female A -2.25 3.14 0.09 0.99
n " Male 28 -2.11 3.02 0.12 0.99
Marcugeniis senega=-
lensis Female 110 -1.18 2.42 0s.12 0.99
" " 1ale 5 -1.95 3.00 Ce24 0.99
Hippopotamyrus pic=-
Mmm Female 27 -1.74 2.92 0,12 (.97
petrocephalus bovei Female 78 -5.48 7 - =
Bagridae Auchenoglanis occi-
T Female 75 -1353 2.88 0013 0.97
" " Male 49 -1,18 2.61 Ce10 0.98
Bagrus mmmmmm Female 38 =187 3.06 C.09 0.99
" " Male 31 -1.86 3.06 0.14 0.98
Mochokidae Synodontis schall Female 150 -1.70 3.11 )39 0.83
" " Male 111 -1.79 3.17 0a1S 0.99
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Fig. 39 Length/Weight relationship (log-tog) =
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Fig.
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41 Length/Weight relationship (log—log)
of male Bagrus docmac
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;.}*ogg. SEX XnTIO, REPRODUCTIVE CYCLE AND FECU{-_J_D.I"._I;\_:-
3 151 1 AP ol SEX RATIO.

Table 13, shows the sex ratio of thu species found in
the three familics under investigation. 1In the moriayrid
specicn, there were fewer males than females, This propons -
derance of female over male was most emphasized in Petro--

e . E —

cepbalus bovei. The very small size of this specics could
Inw: a limiting factor in the identification of the malc soxe
The sex ratio for the species like H. psittatus and pe isidori,
may not be very reliable as the observable numbor ol specimens
werae omall.

in the Bagridac, only two specimens of Ce niyrodicitatus
vere cvailable and both were males. 67 specimens of [
fdocmac had recognizable gonad. Of these, 37 were femalos

and 30 malese. This gives @ sex ratio of 1 male to 1,2

femalee In Ae. auchenoglanis, 124 specimens showad & sex

ratctio of 1 male to 1.5 female.

synodonfis schall a mochokid, had obscrvabl: gonad in

2G0 specimens, This sizable population, gave a sex ratio

of 1 wale to 1.4 female.



L
(=]
o
i

srecies in Zaria area.
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Mcermyridae

Ragrideae

Mochckidze
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Petroceha
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Pollinmy.us juicori
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Total number
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——— & &

Mumber of
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98
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ITieCe2e REPRODUCTIVE CYCLE

ae  Reproductive cyclc in mormyrids.

e

Qut of the ¢ight species of this family, five were
found to have matured gonads (stage iv) during the pericd
0i investigation. These were P. bovei, H. pictus, M. rume,

-

lie StncGalensis and H. bebe.

. s B

Table 14, shows that 28 female specimens of.Q.}§:Q§£
with fully matured gonads were found from the month of
Junz to asugust, although, fishes with runninc gonad (stoage v)
wvere not seen, fishes with spent gonad (stage vi) warc
neticed in November, This seems to show that this species
spowned between the months of June and October,

rour female H. pictus (Table 15) were found with fully
matured gonads between snugust and September, Somc fenale
fishes with spent gonads were observed in October and Lovem—
n:re This gives a clue that this speciles may Le spramning
whween saugust and November, although no fish with running
conad was identified.

Table 16 shows that four female specimoens nfg;.-qug
'ere carrying fully maetured gonads during the study, Thuse
rully matured gonads were found between the months of July
and August. Only one spent gonad was noticed in the Luonth
Oof October. This species probably may be spawning nobtween
thae months of July and October. No fully matured nalc gonad
wag noticed in this species, although four malcs with stage

T1I gonads were found in /jiugust.
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specimens )
The [/ of H. bebe observed with various moturity

steges of gonads are as seen in Table 17. This tablc shows
thot females with fully matured goneds were found betwoeen
June and September. In the months of august and Scplember,
chroe male specimens were found with matured gonado

(stage ITII).

Me Secnegalcnsis had thirty females with fully matured

topnnds as shown on Table 18. These were noticed as from
Junc te septemboer. Although, no female gonad in running
stage was observed, eight females with spent gonads were
found in the months of September to November, In the month
of septomber, twe males with fully matured gonads vierc
naoticed in tha samples,

Table 19, shows that no fully matured qgonad of cither

¥ was seen in Mo deliciosuse. In any case, feumale natured
gonads were scen in the months of July, august and October.
Females with spent gonads were seen in October and November.
It appears, that this species may be spawning betwcecen the
aonths of August and November.

Lo Reproductive cycle in mochokid.

.-

Thirty-six fcmales with fully matured gonads werc scen in

thz months of July to September. Twenty-six males with fully
moturcd gonads were noticed at these particular months. The
crasence of six female specimens with running gonads in

August and September, goes to confirm that this specles spawned
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boetween the months of July and September. The femaloe spent
nonads were seen as from September to December, whilo the
1mle spent gonads were noticed in September and Octoboer,

Ce neproductive cycle in bagrids.

B

Two female ne. occidentalis were found to have fully

matured gonads as shown in table 21. Boths specinans were
ceen in the months of July and wgust respectivelye Tweo
moeles with fully matured gonads were noticed in both menths.
where wereno running and spent gonads in the specimens.
Table 22, shows that no spccimen of both soxes was
found to have gonad of stages III to VI, in B. docmac,
lmost all the specimens were in stage II. It was in the
month of October, that three females specimens were noticed

to be in stoge I. This seems to show that this specics

must have spawns before this time,
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Months

rrence ¢f different stages of

I-h

gonad in

grecinmens of Hippopetamyrus pictus
Sex I Iz IIT v ' VT

Total

3

T R W Bl L ek m—

axamined

s ——

June F - 2 1 - - -
B - - - - - - C
July F - 2 - - - - z
e - - - - - - 0
August P - 2 - 3 _ _ 5
B - - - - - - 0
September F - 4 - 1 - - ]
M - - - - - - 0
¢ctober F Z 3 - - - 2 e
M - - - - - - O
November F - - - - - 2 4
M - - - - - - 0
Decembar bl - P - - - - )
¥ - - - - -~ - 0

L e i et g be———
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Takle

stages of

cenad in

specimens of MOrmyrus rume.
Months sex T IT 111 Iv v VI Total =xamined
June F - 3 - - - - 3
1. - 2 1 - - - 3
July F - 2 - 3 - - 5
M - 4 1 - - - 5
August F - 3 - 1 - - 4
Septembet F - 5 2 - - - 7
M - - - - - ~ °
cctober r 2 138 - - - 1 id
M = 3 - - - = a
November fa - 7 - - - - 7
M - 6 - - - - 6
December F - 4 - - - - 2
M - 4 - - - - 4
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)
[ ]
(1]
a
o
t
o
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e

Months

sex

hebe .,

Hyperopisus

urrence of different stages of geonad in

Vi

e e e

Total examined

June F - 4 - 1 - .sm-n N

M ~ 4 E = - >
July F - & 2 1 - 9

M - 5 - - - 5
August F - 15 2 3 - . uo |
September F 3 ) 1 1 - 11

M - 2 1 - - 3
october F - 15 — - - 15

M - ) - - - 5]
November F - 8 - - - &

[ - 9 - - - e
December F - 6 - - 1 7

¥, - 1 - - - 1




Table 12, joatniy occurrence 0f different steges of gonad in

crocimans O parcusenius senegalendis.

o 8 me e, Sei ok m k. mm_k —

¥onths Sex b 1T I3 v Vv VI Total zxamined
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e P N o pcp—
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% - - - - ~ - 0.
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Tabkle 29, weonthly rrence of different stages of gonad in
specimzns Synodontis schall.,
Months Sex I I IIT TV v VI Total examined
June F - 7 27 - - - 34
M - 8 7 - - - 15
July F - 1 14 14 - - 2
M - - 4 1 - - 5
August P - 2 3 20 5 - 3¢
M - - 10 23 - - 33
September F 3 5 - 2 1 14 27
M - & 1 2 - g 18
October F { Z - - - 10 18
M - i1 - - - ¢ 18
NMovember F - £ - - - 3 S
A - 17 - - - - 17
December F - 2 - - - 1 3
M - 4 - - - | a
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Table 21. rontaly occurrence of different stages of gonad in

cspecimens of auchenoglanis cccidentalis.

Months

T A T T Sy —

T Il IIT TV v VI Total examined

June

— — b e PR,

- - - 5

July

L P S —

i
- 1 1 - - - é
7 1 - - 11
- = & 1 - - 9

August

2 m

& - 1 - - 7
- G 5 1 - - 12

Septembzr

)

s

- - - - 20

9
- 6 - - - - 6

cctober

P DR L S P

4 16 - - - - 20

November

becember

: 5 - - - - 8
- g - - - - g
— - - - - e
- 4 - ~ - - 4
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occurrence ¢f different stages of gonad in

zpacies of Laorus docmac
IMonths Sex I II IIT v VI Total examined
June F - 2 - - - 2
M - 1 - - _ 1
July F - é - - - )
M - 2 - - - 2
August F - 4 - - - 4
M - 3 - - - 3
September F - S - - - 5
M - 5 - - - 5
gctober F 3 16 - - - 13
I - B - - - 6
nNovember F - 2 - — - g
k. - 10 - - - 10
December = - 2 - - - 2
M - 3 - - - 3




IIYaCa3e FECUNDITY

Ae ?fcundégz of_pormyrids.

e R B e —

rable 23, shows that the estimated fecundity for p. bovei,
ranged from 886 to 2032 with a mean of 1529 + 311. The num-
wer of eggs of-g..zzzgé, was plotted against the standard
lengkh and weight of the fish (Fig.45). Typical results
of Iccundity investigation, have shown that it is approxi-
iiitely proportional to the cube of the length or lincarly
rroportional to the weight of the fish (Bagenal, 1971),
" graph of egg number against length, showed no cract rcla-
tionship (Fige 45), while that of egg number against woight
ives impression of a linear reletionship in the scatter

-

iagrame, Table 23, shows the mean feeundities of He pictus

=4

1. rume and He bebe to be 2036 4 786, 2690 + 843 and

162 4+ 2036 respectively. A graphical interpretation wvacz

lla bebe, because the avallable number of specimens carrying
fully matured gonads for these species were very faw,
A rélatively sigesble number of specimens wers found to

e carrying fully matured ovary in M. Senegalcnsiu as shown

L

in Table 3. It was therefore, possible to compare focundity
with length and weight of this species. The mean fecundity
estimate for this species was found to be 4261 + 2545, The

crithoetic plot of fecundity of M. senegalensis avainst

standard length as shown in Fig. 46, gives impression «f a

curve and fecundity against length suggests a lincar association.
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Js_ Fecundity of mochokid.
rable 23, shows the fecundity of Synodontis schall which
ranges from 2,014 to 13262. Thirty specimens werc available
for fecundity cstimation. A specimen of standard lencth
e'lcm carried 2014 cggs, while 13262 eggs was carried by
flsh of 10.2 standard length. The mean fecundity astimate
fer the thirty specimens was 6853 ¢ 2927 Fig. 47, ropraesents
th2 scatter diagram showing the relationship of [fecundity
with length and weight. In both graphs, it could Le niis-
ading to give it any particular relationship however, it
appears to show an increase in fecundity with increase in
length and weighte

Ce  rcundity of = bagrid.

------ -

Cnly two specimens of A. auchenoglanis, were carrying

fully matured ovary. As shown in Table 23, the facundity of
the two specimens were 1819 and 4195, which gives a2 wcan

wtimate of 3007 + 1188 eggs. A specimen of 23.,0cnm carried
1312 eqgs, while a fish of 24.6 cm standard length contained

(3195 eqggs.
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Families

icrmyridae

Mochokidaa

Begridae

petrocephalus

bovei

Hippopotaayrurs

pictus

rums

Mormyrus

Kyperoplsus Lelc

rarcusenivs senc-

galensis

N —

Synodontis schall

Auchenogleanis occie~

@mnﬁmpwm

— e o e

ity of the species of Vormyridee, EBEagridas ¢
in Zarlia areas
Humber Standard Range of fecun- Mean of
zxamined| lenaoth(cm)| dity estimate fecundity
L L L . B m m.ﬁ-.Mrnum._v !W‘(n Pﬁ’mul -
1€ Lel=e2 88€-~2032 1529
4 17.5-18, 725-2787 2036
4 29.2-37,.3 1434-36¢61 2690
4 32.,4-33,.1 2608-816S 4882
25 13.,5-21.1 264~13124 4261
30 8.4-18.2 2014-~13262 6853
2 23.0<24,6 181941985 3007

Standard
deviation

- -

3331
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CHAPTER FOUR
DISCUSSION

The available food determines the fauncl composlition
ol freshwater hody, where other necessary conditions are
nrcsent, This food, will be consumed by the organism, to
orovide energy fer all its metabolic functions. Pichaes
like other organisms, can be classified as carnivovos,
herbivores omnivores depending on the nature of the food
Lhey take.
Jable 24, shows that a common bond, binding 211 the spoecices
under investigation is their omnivorous habits,

AS noted by flake (1976) in Lake Kainji and Corlict
(1261) in Lake Victoria, it is possible to group mormyrids

into three trophic classes;

(a) 4in species in which insect nymphs ond lorvae play

major role - Hippopotamyrus pictus, Mormyrids

- e 8man

rume, Marcusenius senegalensis and pPetrocephalus

bovei,
(b) sSpecies in which plant materials (mainly sceads)
and molluscs are important - Hyperopisus bu.bee.

(c) Species which are piscivorous at lenst as adults -

Mormyrops deliciosus. Table 24, shows thal Zuria

mormyrid species, fall into these neat cateqgories.
ihe table, indicotes that He pictus was an insectivorous
mormyrid in Zaria area. There exists some divergencico in
th:: insect dietary items preferred by the spucics nf the

first class, although there are sometimes overlaps. When
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Tabls

FISH SPECIES

EQTTON
POSITS

Petrocephalus bovei

Mormyrus rume

.

o
Lin—

A A . I

RPN T

= anhdaiysis of the food items
Merisyrid snd rochokid fishes

in

in the ston

Lo T

ARAC

HNIDA

MOLLUSCA

26,0

FOCD ITEMS (% TOTAL POINTS)

AL MpE ki ¥ .k Eoom.m

=T

AMNELIDA

S VAP WV —

mohs of

PLANT
| GIN

ORI=-

FISH

—

Mermyrops deliciosus O 39.8 - - -
Hyperopisus bebe - 1 as.s | 118 0.4 24,1 0
marcusenius senega-— T N
lensis 1.2 514 9.3 (.7 - 3.5
Hippopctamyrus plctus - M--‘ri!!!@@.wlr 0.4 - - aui»-rJué‘-
segrus decmac .rﬁﬂmnrp 23.4 3.7 - - Hir-u-aﬁﬂas.
Auchenoglanis Onnwamzl.i-iin-:;-;i-r N N
talis 1.8 7247 7.5 - 2.9 1047
Syncdontis schall .MWMW;;-lLiEsMM.q dad 0.1 4.0 .i[ﬁ#&ﬁﬂ%.;

L FETAF N A Y

1.2 2.5 -
l‘u\lm wom —

43.2
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thaere are overlaps, in the principal insect dictary item,

the: secondary important insect items seem to varye lPor
oxemple, He pictus and M. rume principally consumed Trichop-
czra larvae, but insect of secondary importance for He pictus
vere ephemeropteran nymphs and for M. rume werse chironomid
larvace This idea of different species preferring difforent
food items will reduce competition and make co-existence
ossibles The vork of , Imev-

Lore and Rakare (1970) in the Niger indicated a high reliance

of these insectivor@s on chironomid larvae., ''hcoe conform
with my findings in Zaria area. The works of 3lak: (1076) in
7

Lake Koinjli and petr (1968) in Lake Vicgpri- contrasted with
ny findings, because the mormyrids of those watcr bodlus re-
1icd heavily on pPovilla nymphs (Ephemeroptora)e. This shows
chat there is a shift of reliance on chironomid larvae in the
river to povilla sp. in the Lake by these¢ specici, This is
understandable because of the large number of Egﬂiilﬁ SPe

which colonized submerged trees of these lakes (ilake,

1270)e 1Mo senegzlensis was noticed to be the most vorsatile
in l[eeding habit, than aﬁy other mormyrid in Zaria arca,
This versatility must have been one of the causes of its
abundancce The frequent appearance of clam shrimps

(conchostraca) in stomachs of M. senegalensis in Zaria agreed

with the findings of Blake, (1976) in Lake Kainji. . rumme,
consuned Heleidae larvae and oligochaete worms more than any

othcer mormyrid, While M. rume in Zaria arca depended mainly
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on trichopteran larvae and chironomid larvae and to a much
lesser extent on ephemeropteran nymphs, petr (1963) observed
in volta region that this species depended more on chironomid
larvac, followed by povilla nymphs. It may be that the
.richopteran larvae is non existent in this region or it is

leass abundant,

Other Mormyrus species like M. nacrocephalus vas noticed in

Lalke victoria by Corbet (1961) to feed mainly on insecctse
This He macrocephalus preferred ephemeropteran ayuaphs,

but chironomid larvae and trichopteran larvae wera of cqual
inportance. A common aspect between studies in Lake vVictoria
and zaria waters was that the Mormyrus species took mainly
thie hydrosychid caddisfly (Trichoptera). The reliance of

lle pictus on Trichoptera larvae contrasts with the findings

of Blake (1976) in his study in Lake Kainji. Blake (1976)

showed that He pictus fed mainly on povilla aducsta and

Chironomidae, The absence of trichoptera larvae may be
i»ocause hydropsychidae (Trichoptera) common in tropicnl
wataers prefer riverine environments than lakes (Mellanby,
1271). P. bovei is an®therinsectivordus mormyrid spociese
The most proeferred item is chironomid larvac, follound by
Trichoptera larvae and finally dragonfly nymphs. This
coniorime with the work of Blake (1976) in Lake Kainji, who
obrerved the stomach contents of P. bovel to be composed

mainly of chironomid larvae and povilla audsta, The study

0f food and feeding of small mormyrids in Lake victoria by
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0edi (1971), showed that the fishes depended morz on two
items, vize the larvae of povilla and Chironomidace He
later observed the food of small mormyrids in Sio riv:r and
nolbiced that larvae of Pov&i&g was of much less Importance.
This confirms my findings in the rivers of Zaria arcae.
Clzedi (1971), noticed that these small mormyrids tooi
copepods and vegetable seeds in both the river and lalka,
This agrees with my findings in Zaria area wherc p. bovei
was noticed to take the greatest proportion of copepods and
some quantity of sceds,

Hyperopisus bebe was another very common mormyrid spe-
ci~s noticed during the period of investigation in Zaria area,
It appears, that the divergence of this specics froun the

comuon insectivorous habit, has contributed to its success.

The most important food item of H. bebe in Zaria area was

seeds followed by Mollusca. This agreed to some extont
with the findings of Blake (1976) in Lake Kainji, ¢ '
observed that mainly molluscs, Povilla nymphs and soin:
chironomids were consumed during the months of April, June
and July when the water level was low. In the months of
September to February, seeds became increasingly important
reaching a peak in December. This later period in Laka
Kainji was when water began to rise and flooded the lal-
margin.exposing the seeds. 1In Zaria area, the scods were
most important in the months of June and July. Thiz cogn-—

cides with the period when rivers and lakes in Zario arca
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ro usually floodud. At this period, the vegetation bocomes
submerged exposing the sceds (particularly Graminne)e 1Y
the month of oOctober molluscs beceme incrcasingly important
and this wag accompanied by reddction in preportion cf

cowds taken.  He bobe consumed more ostracods thon oticr
mornyrids in Zaria area. Ostracods were found to e nnre
fanortant food item than chironomids. This does nobt agrec
vith the findings of Blake (1976), who showed that chironomid
larvae were more important than ostracods. This confrost
miy we duce ke local variations in the availability of
wifferent food itcmsa

lie deliciosus is distinctive in its fecedino habits,

- - A s S e —

e

It is the only mormyrid found to be piscivorous in Zarin
vred@e ulake (1976€) noticed similar feeding habit In Xainji

1:-! It vias also found in Kainji by Blak= (1275), that

e =0
Povilla specivs was alsco important components In Zaria,

it vwas observed that Ephemcroptera was not importint rother,
Monata nymphs and Colecoptera larvace were mora importont

in its diet. . unique behaviour of M. deliciosus in the

e

irin area and Lake Kainjl was feedine on prawns, It is

interecet to note that Me deliciosus in Zaria was found

to fued on EXE}StEE larvae (coleopteran) which fouds on
figh fry (pennak, 1978). puring the investigation, it veos

wticed that jUVcnilrlﬁ. deliciosus were predominangly

insectivorous, while the adult ones, were found to i

mainly piscivorous. Blake (1964) reported a chang: in the
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vict of Me deliciosus as they motureds The juveniles wire
found to be inscctivorous and adults piscivoruse Sinilar
fFindinys were reported from volta by petr (19C8), This
pattein was also observed in Kailji by Blake (1976)e He
observed that fishes in size range 18.0 -~ 27,0cm (SeL)
were mainly insectivorous while these betwoen 284,02m -
62.0cm (SeL) rangc were mainly piscivorous.
G2nerally, it appuars thet most of the mormyrid species
existing in Zaria waters, relied more on insects for thelr
survival (Table 24). This reliance may be duc to the
sbundance of this animal group in the aguatic environment
of Zaria arecae

In the bagrid family, one principal marked differ:ncc
axlsts between the two common species found in Zaria arco.

Bugrus docmac wos found to be principally piscivorous,

while uchenoglanis occidentalis depended mainly on insects.

some insects and prawns were of scecondary importanc. to

Be fh!ﬂﬁﬁi' The works of Corbet (1961) in Lak.-: victoria

and Worthingten (192%) in Lakes Kyoga and albert on the

the present
food of pagrus docmac agrees with , findingse They

obscrved that adult fishes are principally piscivorouse.
Chllvers and Gee (1973) working in Lake victoria con-

firmed the piscivorous habit of B. docmac. The work of

wellman (1948) in the Kaduna river also agrees witl. the present
findinos in Zaria area. wellman (1948) found that Be

docmac in River Kaduna fed entirely on Prawns, insccts and
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fishe It was noticed 1in Zaria waters, that Be docmuc of
ctundard length less than 14cm fed principally on insccts
and to a lesser extent on fish. Chilvers and Gee (1973)

in their study found that B. docmac started pisclvorous
habit at about 10cm standard loungth with the tronsition from
a principally invertebrate to @ primarily piscivorous diet
occuring at 15cm standard length. Corbet (1961) in a
comprehensive survey of the food of non-cichlid fishes from
the northern part of Lake victoria, pointed out that 3.
docmac depended entirely on fish when above 15cm total langth.
These changes in the food composition in relation to sizc of

e docmac agrees with findings in Zzaria areae. Thes:z ontogonic

changes in food types, have been observed by other worlers
studying with other species of fishe COlatunde (1978Db)
ztudying the schilbeid specics in Lake Koinji found that
thore was an overall correlation between increasine amount
of larger food items and incrensing age and size in

Eutropius niloticus. Mann (1976), also ncted thaose relo-

- - -

tionship in chub. This study showed that the most important

inscet food item of B. docmac was trichopteran larvaoe,

followed by anisopteran nymphse This differs from the
findings of Corbet (1961), wherc anisoptiran nymphs werc
the most important invertebrate food item, The work of
Chilvers and Gee (1973) in the same lake but differont
bottom types showed that Chacborus and chironomids vere

the major invertebrate dictary itemse The discrepancy in
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Lthe results may be due to the different hahitats from which
Chie respective specimens were ceollected. Thoe icentifiable
fish preys of B, docmac in Zaria waters were Tilapia spe
and §x§g§0ntis sp. The findings of corbet (19¢1), Chilvers
ond Gee (1973) in Lake Victoria showed that B. docmoc fed

Com s om ow mes

niscivorously mainly on Haplochromis. The obscrvation of

Corbet (1961) in Lake Victoria in terms of prawn as a foed
item of 5. docmac agrees with what was obscrved in Zeria

arcae In both casus, prawn was noticed not to Le particularly
proeferrcd by any size range of B. docmec. It, howcver,

formed an important food item for both the youno 2ada adult
individuals.

The study of a. occidentalis in zZaria arca, shows that

it depended mainly on immature chircnomids. oOthor invoerte-
brate food items that were of less importance included
Coleoptera (adult and larvae), dragonfly nymphs, ophencro-
pteran nymphs, ostracods, clam shrimps, copcpods and oli-
gochactess Bakare (1968) studied the food and foeding
habits of non-cichlid fishes of River Niger in the Lake

Kainji basin and found that ne occidentalis ate plankiton,

cladocerans, ostracods and insect larvae. ajayi (1272),

found in Kainji Lake that /. occidentalis fcd on plant and

anilmal detritus. 1Insect larvae and nymphs - mainly chiro-
nomide and some cphemeropterans as well as molluscs contri-
buted to the diets in Lake Kainji (ajayi 1972). 5ill these

findings in Lake Kainji disegreevwith this study in turis of
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presence and relative abundance of food itemse The Jisparity
may bo due to local variations.
Synodontis schall was observed to be an omnivorce feoding

rincipally on sceds, elgae, chironomid larvae and cphemero-

steran nymphs. The diets of Synodontis have been studiced

Iy saden and pl-Tayebi (1953), Daget (1954), gishal and
Gildeiri (19265), Blache (1964), Petr (1967), Bokuare (1368)4
Imevbere and Bakare (1970) and willoughby (1974). Mozt of
thase studics were merely qualitative. Bishai and Gideiri
(1265) and wWilloughby (19%4) gave an indication of the
gquantitative importance of different food items. Willoughby
(1974) studying in Lake Kainji, confirmed that S. schall was
vnivorous, He found out that S. schall ate plant matter,
hunus, algae, inscct larvae and nymph, fish remains snd
sauds,e ['is qualitative findings was almost in consonance
with whot was obtained in Zaria waters. Ancother arca of
agreement in both studies, was the fact that therc was no signi-
ficont differcences in diet with size in $. schall, although
i;ichal and @Gideiri (1965) noted this in their work o Se
schall.

Generally, the oscillations in monthly fucding Iintensity
and variations in dietary composition are caused Ly availabi-
lity and abundance. The availability and abundance of the
food items could be influenced by a lot of factors, both

cnvironmental and otherwises For example, Macdonald (1956),

noted that the lunar rythms of emergence of Chacoboridoe and
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Chironomidae in Lake Victeria affected the relative numbers

of thuse organisms taken by Mormyrus kannume, Ckoedi (1271)

noticed that the quantity of chironomids and povilla nymphs
which formed the chicf food in the stomachs of tine mormyrids
studicd appeared to be correlated with certein lunar phases.,
It then means that, when a particular food item i leos
abundant the fishes will change their diet to another food
item that is more abundant. This will inevitavly causc the
monthly fluctuations in feeding intensity and varinticns in
type of food taken,

puring this study, some fish specimens were found to
hzve empty stonachs. It may be that, the fishcs have
digested their food fttems before they were caught or that
they nmight regurgitate their food items while struggling
with the fishing gear.

The value of "h" in the length-welight raelationship in-
dicates, if the fish is growing isometrically or allomctri-
cellye The value of b, if close to 3, indicates that the
fish is growing isometrically, but if bclow or alove 3,
shows tne fish to grow allometrically (Tesch, 1962).

Table 12, cshows that males of Marcuscnius sencgalonsis

walcs of Mormyrus rume, males and females of pogrus docmac
have "bY values close to 3 (3.00 = 3.06) indicating that
these species exhibit isometric growth. All cther values
of "b¥ from this table showed allometric growthe Thiu

result shows that the isometric growth was more in the



wales than the females. This could be causcd, Ly the fact

thiot, some of the fcmale spccies were carrying diffcrent

ovary stagcs which could affect the length-weight rolationshipe.
sex ratio for all the familics under investiogation showed

thiat the females were more in population than the maloce This

hinh sex ratic in favour of the females was also obucorved by

purthur (1964), working with Hilsa ilisha; and Fagade (1979

vorking with Tilapla melanotheron. The result of scx ratio

in Synodontis schall in Zeria area compare with tha findings

of Wiiloughby (1974) in Lake Kainji. The male/fenale ratio
in Zaria area was 1:1.4 and that of Lake KXainji wau 331.3.
All the species with fully matured ovary under investi-
gation werc noticed between the months of June and September
during the rains. Bank et. al (1965), found in River niger

chat C. nigrodigitatus, B. docmac and A. occidentalls had

- - - .

wakured ovary during July tc September floods, This may
indicatc that there is a relationship betwecn the spavning
bchavicur of treopical fishes and the rainy scasone Tho
presence of different egg sizes in the fully matursd ovaries
of the species under investigaticn has been observed by cther
work=rse Nawer (1959a), noted the presence of twe egn sizes

in li. bebe. Eklake (1976), noted trimodial egg size distribu-

-

tion in H. pictus, M. senegalensis, Campylomormyrus tomandua,

I

Me deliciosus and H. bebe. The presence of those cgg size

ronges may indicate different spawning periods or one pro-

tracted spawning period or even egg



rosorption may occur rather than second spawninc,. Imcvbore

(1970), asscrted that Synodontis spawn nore than oncie

rable 23, shows that M. senegalensis was tho moot fecund

wvhen compared with other mormyrids found in Zariae. on the
whole, Se schall was the most fecund among the Locclos
carrying fully matured gonad in thc three fish fauilics
unde=r investigation. This seems to corroboratc its con-
cinuced 2bundance in the market all through the poriod of
investigation. The high fecundity of S$. schall was cbscrved
2y Willoughby (1974) in Lake Kain%i. He noticed that all
zhe membkers of the genus are very fecund. A plot of fecun-
ulty against length or weight showed a general increas. in
lanoth and weight with increase in fecunditye, In some
species the highest fecundity was not scen in the Liocast
sp:cimens This was also observed by Fagade (197%5) winila

studying Tilapia guineensis in the Lekki Lagoone




CONCLUSION

-

The title of this project suggests that somc arcas of
tiie Liology of these families, were not considered during
the study €.g. age determination, distribution and abundanes.
i'his was as a result of time constraint. Somc of the existing

sneclen in these families were not studied in detail &g others

‘oo Pollimyrus isidori, Hippopotamyrus psittacus and Chry-—

-

sichthys nigrodigitatus. This was a result of insufiicient

R e

nunber of specimens available within the pcriod of study.

“hese uncovered arcas can be a useful rescarch topic for any
person interested in searching for more knowledge in thoese
familiese This study will be useful for any ichthyologist
who wants to know the existing species of any of thesc
familics in Zaria area. The analysis of the stomach contents
will bhe particulerly important to aquaculturists who

intend to brecd any of the species studied. In this case,
during the preparation of feed, the species dictary items
vill he considered. The species like B. docmac and M.
deliciosus may not be very suitable for polycultur: tochnique

az they feed on the fishes.
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