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ABSTRACT

Sone aspects of the biology of the famly Characidae in

s studied between the nonths of March and Decenber,

3. Commercial fish landings in the market were the main
source of the fish sanples which were collected once or twce
weekly. Only two genera of the famly Characi dae were found
in the sanples. The genus Hydrocynus (the Tigerfish) was

represented by the species Hydrocynus vittatus Castel nau

while the genus Al estes was nade up of two species nanely

Al estes nurse Ruppell and A estes nacrol epi dotus Quvier

and Val enci ennes.

Al estes nurse was the nost abundant species of the

famly Characidae in Zaria followed by A estes nacrol epi dot us.

The rarest was Hydrocynus vittatus.

The size distribution showed sone narked differences
ween the nales and fenal es of the sane species. The
nean condition factor was determned for the various species
and was found to be high throughout the period of investigation,
The fishes exhibited sone diversity in their feeding habits
and also fed on a variety of food itens. They were al

pel agi ¢ feeders. Hydrocynus vittatus was principally

a piscivore. Aestes nacrol epidotus and A estes nurse were

omi vores feeding principally on plants, insects and detritus.
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The length-weisht regression analysis showed
isometric zrowth for all the species except for

Alcstes nurse.

Th. o ratic showed that there were more
f.nales than males in 21l the species., The
f curdity of the spccles was found to be high.

Tihe maximum number of cggs rocorded for Alcstes

urse was 16,667 while that of Alestes macrolepidotus

e ——

was 8,923,
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CHAPTER ONE

INTRONUCTION

The estimated world production of fish has more
théa doubled in the last two decadeé from less than
tweaty million metric tons in 1948 to over fifty
million tons in 1965 (F.A.0. 1966). In the earlv 1950's
the total world catch of fish was around twenty million
metric tons, followed by forty million tons in 1960
anc reached more than 60 million in 1970, This
inc ~ease means that fish are making an increasingly
impoirtant contribution to the world's food supply;
par t&cularly of animal protein,

In the world as a whole fish con ribute about ten
p21cent of the total animal intake bu considevadly
mo1e in some areas such as the far Eart, Fishes have
been important as human food from th~ +ime of the
Paleolithic man, who left fish bcmes in his "kii_aen
middens", to the present day,

Fish_is of major importance to min not Only because
of man's mere preference but also bec‘:use of its
excellent food constituentsessential Tor human hezalth
ccmpared to land livestock foods whicn contain highly
s¢ turated fatty acid composition and a Targe amount of
ol.rlestercl, An increasing proportirn of the total catch
is not used directly for human consumption, ratheéfis

corawverted to fish meal which is used for a variety



- 2 e

of livestock feeds and fertilizers,
The flesh of most fishes contain 13 to 20

vercent (3enton 1973) of protein and also has a
food value of 300 to 1,600 calories per
k?logramme depending on the oil content, Crude
fish oils are used in paints and insecticides,
Riefined oils frorm livers of cod and other species
comprise a concentrated source of vitamin D, Liquid
glues are rendered from heads and trimminss of fishes,
Sforts fishinr is an outdoor recreation {or thousands
of persons and also a source of food, 3ome fish such

as the Top minnow (Gambusia affinis) has been

propagated and distributed widely to aid in control
o” malaria,

The fisheries industry in Migeria is still at
he traditional level, PNigeria is the largest
consumer o “ish and fish products i1 Africa.
(Iyamabo, 1950)., The domestic production of fish was
only about 50 percent of our nation&i demand, Yith
an animal ponulation growth of about 2.5 percent
per annum the demand for fish is defin{tely zoing to
rise (Adeghove,1982 ), Only about 157,000 metric tons
¢f fish 2e vroduced annual&, bv the thirteer inland
states in Mireria,

Prot2in deficiency is the major form of

malnutrition in Migeria and this resultsin “Kwasm.iekor?,



Recent surveys have indicated that over 40 percent of
the proteins consumed by Migerians orisinate from fish
and fish products. While Nigerians consume 2 million
met1ic tonnes of fish per annum they produce only half
of that amount, Fish imports make up for the

reat ining half a million metric tonnes of fish that is
coaeumed . (Adegboye and Oniye 1982 ), The annual
cengamption value of fish in MNigeria is 2stimated to be
abm t ¥2,1 billion (Fed, Dept, of Fisheries 19%Y)

The rational evploitation of our fisheries could go a
long way to offset the foreign exchange costs and could
alsclend our rany fishermen to a more rrosperous life
anil a respected place in gociety. Fislt is a hiehly
nutritious food and a larger local proluction of it at
chz:per prices could also benefit the iiealth of many
of «ur people.

The increased catches due both t» increased local
fishing and especially the rapidly incieasing vessels
have intensified the problems of overfrshing and the
poscible need for regulation and manag 'ment to make
the best use of the resources. A very good biclorical
knov ledge of the species of fish is th:refore necessary
in o~der tc evnlve good management practices,

The. imper=ance of fish in Nigerirs has been shown
by the diffzrent studies carried out by different
scholars, %ebb and Hill (1958) had studied the ecology



of the Lazos Lagoon while YWilliams (1962) studied the
seasonal distribution of the teleost fish fauna in the
Lagns harbour, creek and Lagoon in relation to salt

tol :rance. Reed et al (1967) had studied the fish and
fisieries of Morthern INigeria while Rakare (1968)
studied the fcod and feeding habits of the non-cichlid
fishes of the micdle-liger with particular reference

to :he Fainji Reserv obr basin, Fagade (1969) studied
the biology of some fishes of the Laros Lagoong, while
IN -vbore (1970) made some preliminary observations on
ti.c sex ratios and fecundity of the fish in River MNiger,
Fagade and Olariyan (1072) studied the food and feeding
int srrelationshin of the fishes of the lagos lagoon,
Tobor (1972) studied the food and feecing habits of

some Lake Chad commercial fishes, Jewis (1973) studied
the effects of the formation of Lake Kainji upon the
indegenous fish population while Johnsin (1973) ..ade
ohservations on Tilapia galilaea in laxe Kainji.

Otobo (1974) studied the potential for clupeid fishery
in lLake Kainii while Arawomo (1976) studied the food and
feeding of three Citharinus species in lake *ainji,
Arintunde (1976) studied the biology of Tilapia and
Sarotherodon srecies in lake ¥ainji while Adebisi (1978)
stadied the ecology, growth and reproduction of the
fishes of up»sr Ogun River, Olatunde {(1°78b} studied



sex, reproductive cycle and variations in the fecundity
of the family Schilbeidae in Lake Vainji, Olatunde
(1979a) studied the age determinaticn and erowth of

Eutropius niloticus and 3chilbe mystus in lake Kainji,

21so Dlatunde (1979b) studied the food and feeding

habits of hysalia pellucida 2nd Schilbe mystus in Lake

Kainji,

The characins compose the larre freshwater
family of several hurndreds of species ‘Lagler 1952),
They are widely distributed in “outh émerica and a few
dozen snecies occur North of the Isthmus of Fanama,
Only one, the banded tetra is found in Texas and New
Mexico. (lagler 1952),

The Characins have elongated fusiform bodies usvally
silvery in coleur and covered with cyclioid scales but
there are no scales on the head, The _aws have well
developed teeth esneciallv in Hydrocym s snecies all
of which have large mouths, with the single row of
large pointed teeth in each jaw being razoresharp
on both cdees,

These teeth which can be seen even when the mouth
is closed has earned them the appropriite common name,
Tigerfish, This feature distinguishes them from all
other *fricarn fresh water fishes, Their flesh is
white and tasty but the numerous fine and sharp bones

make them bothersome to eat, Their flesh also is dry,
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not oily and has excellent keeping qualities for
smoking.

The family Characidae is numerocus in Zaria and
ma e ur =2n impertant part of the commercial catch
(Reed et al 1967).

In Tropical Africa the genus ilestes is widely
di:tributed and is found in countries 1ike Cameroon,
‘Senegal and Nigeria, They also occur in large Rivers
and Lakes such as the Nile and lake Vintoria respectively
(Irvine 1947, Re=d et al 1967), Hydr( :ynus is found
in Nile systems and from Chana to Con 0,

Apart from the brief mention of the nhysiology,
quility of food consumed and their ic:ation . ‘erms
of habitat (Reed et al, 1967 and Irvis= 1947) little
cr no report has been written on the biology of
Family Characidae in West Africa,

Reed et al (1967) working on the fishes of
forthern lMigeria has recorded that the family
(haracidac is reprosented by three genera and fiftcen
species, The genera include Hydrocyrnus. Micralestes
ard Alestes, Graham (1927) had stucied the food of
Alestes jacksoni [soUlerger in Lake Victoria.
W-rthington (19229) has made a survey of the fishes

including Alestes macrolepidotus Cuvier and

Valencinnes of Lakes Albert ind Kioga, McCormick

(1949) has studied Hydrocynus vittatus as one of the

game fishes of the world. Jubb (1252) studied the
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well known tigerfish of the Zambesi and limpcpo Rivers.
Greenwood (1959) worked on the Characin fishes of
lLakes Victoria and Kyoga. BRellcross(1960) stuidicd

the migr tion of Hydrocynus vittatus Castelnzu

upstream during the Rains in a Vorthern Rhodesian River,
Corbet (1961) worked on the food of Alestes jacksoni

in Lake Victorie@. Jackson (1961) studied the impact

of predation espccially by the tigerfish Hydrocynus
vittatus Castelnag on African frashwater fishes,

Lagler et al (1962) studied the digestive processes of
Hydrocynus vittatus Castelnau while Matthes(1968°' studied
the food and feeding habits of the tigerfish Hydrocynus

vittatus Castelnau in lake Variba, Whitehead (1969)

studied the food of Alestes nurse Ruppell, Holden

(1970) studied the fueding habits of Alestes baremose

and Hydrocynus forskahlii in lLake Albrrt, East

Africa., Graigher (1970) stuided the ecology of the

tigerfish, Hydrocynus vittatus Castelnau and the

feeding habits of the warious species of Hydrocynus in

the Incomati River System. Balon (1971a) has studied

the replacement of Alestes imberi Peters by, Alestes

lateralis Boulenger in Lake Xariba, Also Ralen (1971b)

stuided the age and growth of Hydrocynus vittatus

Castelnau in lake Kariba,
Reynolds (1973a) worked on the biology :
of four species of Alestes (Characidae) in the New Volta

Lake in Ghana. Fetr (1974) studied the distribution,
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abundance and food of the family Characidac in the
Black Volta and the Volte Man-made lLake in Ghana
during the fillins up period.

In the l'orthern part of Nigeria of which Zaria
is included there are about nine specices of the genus
Alestes (Reed et al 1967) These are:=

Alcstes longipinis Gupther

ﬁlﬁéﬁ@i baremosc Joannis

Alestes chaperi Sauvage

Alestes denter senthente Cuvier and Valenciennes

Alestes brevis Boulenger

o c—

Alestes leuciscus Gunther

Alestes imberi Roulenger

Alestesmacrolepidotus Cuvier and Valenciepm== 3od

Alestes nurse Ruprell

The genus Hydrocynus is repretsented by four species
These are:

Hydrocyvnus brevis Gunther

Hydrocynus scmonorum Daget

Hydrocynus vittatus Castelnau and

Hydrocynus forskahlii Cuvier

In Nigeria Afinowi (1973) studied the pattern

of fat depesit 1in Alestes dentex Cuvier and

Valencienues and Alestes baremose Joennis, Lewis

(1973) studied the food and feeding habits of



Hycrocynus forskahlii Cuvier and Hydrocynus brevis

Guntl .r in Lake Vainji., Talabi (1973) has studied the
chemistry of Alestes species while Adegboye et al (1983)
has rocorded Alestes species as one of the commonest speeies
in the catch of the loeal fishermen of the Niger =Benue
River system,

The aim of this study is to investigate some aspects
of the biology of the family Characida: in Zaria, Nigeria,
Since little or no previous work had be:n dome on this
family in Zaria, it is hoped that this study will help in
throwing light to the biology of this species in Zaria,

The following areas werr investigated,

(a) The length-weight rclationship

(b) Tr= food and feceding habits

(c) ‘wx, fecundity and reproductive cyele

(4) Ceriition factor
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CHAPTER TWO

MATHETIALS AND METHOD

2,1, IJTUDY ARTA

Zaria town, 2 city in Yaduna State of Nigeria is
located on longitude 7° 42'E and latitude 11° 03'N, In
Zaria there are two major seasons namely the dry and rainy
(wet) seasons, The rainy season starts in May and lasts up
to September or early October, The dry season is from
October to March or carly April,

2.2, SUBJECT OF STUDY

Fresh fish samples were bought from the Sabon Gari
market in Zaria from March 1983 to December 1983 once weckly,
The number of tho different fish species beught depended on
the number available in the market at the time of the visit,
Inform=tion collected from the fish mongers and the fishermen
shoved that th. fish specimens were enught from River Galma
(Pirur: 2). 7Tt wms also enthered from tie local fishermen
during the course of several interviews that the gears they
used included Hook and line clap nets, gill nets, cast nets,
pots and seinc nets, They had stretched mesh sizes which
varied from 20mm to 45mm or SOmm. Fish samples were earried
in polythene bags to the laboratory for analysis,

2.3, LABORATORY MEASUREMENTS

Using the key prepared by Holden and Reed (1972) and
Lewis (1974) the fish species were identified, Differcnt
measurements were made on each specimen as followes:-

(a) LENGTH:

Total length was meansured from the snout to the

end of the caudal fin, The standard-=length was
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measured from the tip of the snout to the tip of the
hypural bone, Both total and standard length measurement

werc made to the nearest millimetre,

(b) VEIGHT:
Water and other substances on the fish were removed
with filter papers and the fresh weight of the whole
fish was determined using eleetronic mettler balance,
The weight was measured te thc nearest gram,

2.4. SEX DETFRMINATION LAND GONAD CLASSIFICATION

The sex and maturity of the gonads of Hydrocynus species

was determined by internal examination of the fish without the
aid of lenses., In Alestes species the sexes were determined
by the shape of the anal fins (Figure 6), The anal fin of the
females is either straight or eoncave while that ef the males
is convex (Holden and Recd 1972), Male and fomale gonads were
classified according to a maturity seale modifind after
Nikolsky (1963) and Olatunde (1978b) as shown in Table 1,

Fully moturced ovaries in stage IV were removed, weighed
and xept in labelled specimen bottles containing Gilson's fluid
(Timpson 19%51), The Gilson's fluid as well as hardening and
Librratineg the egpgs also helps to liberate the ovarian tissues
(Mlotunde 1978b), Bagenal (1968) strongly recommended Gilson's

fluid as the best preservative for fish eggs,

2,5. STOMACH ANALYSIS

A major objective of the food analysis studies
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is to determine the diet of the species concerned,
This usually includes a quantitative and qualitative
aralysis of the kinds and amounts of food consumed,
The stomach therefore is the best unit to choese for
quzlitative purposes being easily defined and
cor taining the least digested food,

The stomach of each specimen was removed and
kept in labelled specimen bottles containing S
percent formalin solution until needed for further
analysis, 1Initial trials of the other methods of
stomach analysis revealed that the Points and
Occurence methods were most suitable for this work,

2.3a, POINTS METHOD:

The stomachs for examination wer=> removed from
the fish and the fullness of each stoaach was
estimated to the nearest quarter. After the stomach .
had been graded it was slit lengthwise and the contents
washed into petridishes containing a little water,

The food items were separated into watch Glasses,

The food items in each stomach were listed as common,
frequent et ce ‘t@ra on the basis of rough counts and
Judgement by the eye due regard being taken of the
size of the organism as well as their abundance (i.e.
one large organism counted as much as a large number
of small ones)., The contents of each stomach were
alloted a number of points. The points were then

divided among the food items on a visual estimate

of the relative volumes of these items, In this way



TABLF. 1

GONAD MATURITY

15

STAGES IR F/MILY CHARACIDAE

MAT MTTY
“PALGF.

COMMITION

OF GCMAD

DESCRIPTION OF

GOADS

FEVALE

MALFE

31

iii

iv

vi

Virgin

Immatura
or Devi -
loping

Matured
or Novie
loping

Fully
Matured

-Running

or
Spawning

Spunt
and

Recovering

Ovary very small,
Usually coloure
less.Accumulation
of fat in the
abdomon,

left and right
ovarics visiblce

to the naked cycs.
Developing egps
cannot be s~en
with the naked ay.o,
Fggs visible te the
naked oye, The
ovarian colour

is yellowish,

Abdominz]l fat
decreasns
rroat-lys Ovorics
Rarrc,

As in IV but
eres discharge
when abdeoemen is
pressad slightly.
The gonital
opening is
swallen,

brgs shed, Ovarics
like empty sacs,

Testes very
small, i .t
ensily
identifiable

Testes ara
clearly visible
to the nakena
cyea, But
usually very
thin.

Tegtes arae white ani
slightly swollon,
When abdomun is
pressad, no

milt conie =

Testes white
and fully
swollen,

As in IV but
discharge when
abdemen is

is slightly
pressed,

Mo spent testis
seen,




the sum of the points awarded te individual food items
was equal to the point awarded for the stomach size.
Tae points pained by each food item were summed and
scnled down to percentares to give the percentare
compesition of the food of all the fish examined.
This technigue has been recommended by Hynes (1950)
as a rapid volumetric estimate of the diet which ylelds
results similar to those obtained by woiching or
measuring volume displacement,

The merits and demerits of the methods of food
analysis are discuss-d in Chapter 4. “ynes (1950)

Munro (1967) and Rall (1961) also revi~wed these

methods,
2..0 QCCURFENCF, METHCD:

In this method the stomachs were slit oven and
the number of fish in which each food item occured
was listed. The numher of occurences of all items
was summed up for each fish and scalea down to a

percentage to show the occurence of the diet,

2. FECUNDITY FOSTIMATION:

Bagenal (1968) has defined fecunlity as the
nunber of ripening eggs in the female prior to the
next spawning period., Using Simpson's (1859) dry
gravimetric method fecundity was estirated,

The ovaries were kept in numtered jars or
bottles containing Gilson's fluid (Simpson 1951) for

at least three months, The numbered jarc were

]



periodically shaken to assist the penetration of the
preservative and the liberation of the ergs from the
ovarian ti -ue (0Olatunde 1978b). e Cilson's fluid was
dacanted off and the eggs were washed as many times as
pos 2ibl? until both the ovarian tissue and all the
other unwanted materials havebeen decanted off, After
washing,the eggs were poured into a funnel containing
a filter poper and the remaining water was drained off,
The eeggs were later poured into two filter papers to
dry them further and help separate the clumps of ezgs,.
The eggs vere thon spread on filter paners and left for
at least twenty four hours to drv at room temperature,
After drying the eges were weighed and two or three
random subsamnles of 200 eprs each w12 weirghed
individually and the mean weight of th2 three aliguot
weichts or subsamrles was calculated, The total weight
of the ezgs was divided by the mean weight of the
aliquot weigshtz, The quotient was multiplied by 200
to rive an estimate of the fecundity of the fish,

The ergs were weighed in the same room using
the metler electronic microhalance (Tyve Hh Can=160),
This was done to make the moisture cortent to be in

equilibrium with the ambient tempn-rature,

17



CHAPTER  THREE

RESULTS

3. 1e DESCR PTION - THE FISH SPECES IN ZAR A
3, la. Al estes nurse Ruppel

This is silvery or golden in colour. It is greenish
grey above with a black spot behind the gill opening and

another in front of the caudal fin. The snout is short,

the nmouth small and inferior with snmall bicuspid teeth
Figure 7. It has two conical teeth inside the outer
series of the pleuricuspid ones near the jaw synphsis.

The inner teeth of the upper jaw have thick bases. The
scales are noderately snall and ciliated. The adipose
finis rather large. The s< ire often seen with

red o' orange markings. Al tin ire characteristically
reddi sh including the tail fin which has a black tinge

Figure 3. The nean dorsal spiny fin ray count was

found to be Il while the nean for soft rays was 8. The
mean for the gill rakers count was 11+
3. 1b. Al estes nacrol epi dotus Quvi er and Val enci ennes

This is the largest species in the genus Al estes.
They have a straight dorsal profile flattened on top
of the head. The body is greenish-olive on the back,
| ighter on the sides, becomng white or silvery on the
| ower sides and belly. There is a promnent snout,
big eyes and the characteristic |large strong scal es

Figure U The naxillary and nandi bul ar teeth appear
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in two rows, The first row on the edge of the Jaw
near the snout is made up-of sharp and pointed teeth,
The second row on the floor of the mouth is made up
of thick pleuricuspid or molariform teeth Figure 8.
The mean dorsal spiny fin ray count was found to be
IT and the mean for soft rays wos 8. The mean count

for the gill rakers was 15,

3 1Ch Hydrocynus vittatus Castelnau

This is a very handsome fish and is one of the
best freshwater sporting and fighting fish in the
world, The body is elongated and comrressed and the
belly rounded, The scales are moderately large, The
dorsal fin has from 10 to 11 rays and “he ventral fin
has from 13 to 18 rays, There is a smill adipose fin,
The back is medium brown, the sides ye'lowish silvery
while the whole length hes black point.: and dark blue-
grey longitudinal markings Figure S, The mouth is
large and furnished with very strong pointed more or
less compressed sharp edged teeth, wice apart and
forming a single series., These teeth are seen even
when the mouth is closed Figure 9, The dorsal fin is
pale brown, edged with red while the adipose fin is
black., The pectoral, ventral and anal fins are
trarsparently grey and have chrome-orange colours at
their tips. The middle base of the csuial fin is dark
while the upper lobe is transparently brownish with a

broad red margin,
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FIG. 6
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FIG- 9 (ACTUAL  SIZE )

HEAD OF HYDROCYNS WVITTATUS | FEM ALE)
SHOWING TEETH

S

FIG. 8 .

ALESTES MACROLEPIDOTUS - TEETH OF UPPER JAW
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3,2 SIZE DISTRIBUTION

The number of fish examined each month is shown

in Table 2, A look at the family Characidae in the

market showed that Alestes nurse was most abundant

all the time followed by Alestes macrolepidotus while

Hydrocynus vittatus was the fewest in number, -ghese

market situation could as well reflect the abiundance
of ‘hese fish species in the wild,

3.2.1 Alestes nurse

The standard lengths of the females ranged from
L.5cm to 13.8cm while that of the males ranged from .
L.S5cm to 13.7cm. The mean standard length for the males
was 8,8%emwhile that for the fema:rés was 9,18cm. The
weight varied between 2.5 gm and 57.9gm for the females
and 3.3gm to 50.6gm for the 'n'mle*;;'.‘able 3. The
statistical analysis showed that fhe mean weight and
standard lengths for the males and females were not *
significantly different(Table L.

The length frequency histograms were piqgged for

males Figure 11, females Figure 10 and both males and

L

*

females combined Figure 12. The males, females, and
beoth males and females combined showed peaks between
5«7cm and 10 to 12.5cm.

’ -
ﬁlz.z:q‘?hlestes macrolepidotus

The standard lengths of the females ranged from
4.7cm to 18.3cm while that of the males ranged from



TABLE 2 THE NUMRER OF FISH FXAMINED EACH MONTH

Alcstes Alestes Hydrocynus
Month nursc macrolepidotus Vittatus
March 3L 22 0
April 1O 26 0
May 6l 33 0
Junec L2 16 0
July 85 2 0
August 98 25 0
September 56 22 0o
Netober 56 32 0
Yovember 61 26 0
Dec-mher LO 10 L

TOTAL 576 250 i
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i I3

TABLE LEFGTH AND WEICHT MEASUREMENTS
Fish Species Sex DNumber Minipun Maximum Range Mean  Variance Stand- Stond-
Examinaed ard ard
Devia-' ¢rror -
Standord M 139 4.5 13.9 9.2 8,81 i E® 2,08 0.65
ALlestes nurse wmu th F 137 L.5 13.8 9.3 9.18 L7.74 4.40 0.62
. cm
Weight M 139 3.2 B0, 6 [7.3 - 21.60 113.54 . 10,26 2,99
{gm) r 437 - 2.5 57.9 S5.4 20,56 311.47 .. 16.03 2.36
Alestes Standard M 72 Tams 6.0 5 19,3 13.3: 10.78 5,35 2,13 0.82
macrolepidotus Mmﬁmdw F 178 L7 % 18,3 13,6 10.68L 6£.52 2.36 " 1.18
cm
Weight M 72 L.6 108.2 103,5 33,34 389,11 21.58 7423
Amd..m F 178 3.6 103,23 99,74 34.35 422,39 20,00 .82
Hydrocynus Standard M 1 3.1 9.1 - - - - -
vittatus length F 3 6.9 10.4 3.5 8.43 2.13 1.78 1.02
= (cn)
Weight M 1 163.7 163.7 - ~ - - -
Amaw F 3 67.7 211.2 h.2 135.7 3697.86 72.43 41.86




6em to 19,.3cm. The mean standard length for the males

was 10,76cm while that of the females was 10,6lLcm,
The weights varied between 3.6gms and 10,3gms for the
females and l.6gms to 108,20gns for the males. The
mean weight for the males was 33.3igms while that of
the females was 3l.35pms,

The statistical analysis (Table 5) showed that
the mean weights and standard lengths of the males
and females were not significantly different, Length
froquency histograms were plotted for males Figure
13, femalec Figure 14 and both male: and females
combined Figure 15, All showed pealk: between

10cm and 12.25cm,

3.2.3 Hydrocynus vittatus

The standard lengths for the femiles ranged
between 17.2cm to 26,0cm while thelr weights varied
between 67.7gms and 211.9gms. There was only one
male with a standard length of 22.,7ce and weight of

163.7gms,

3.3.1, LENCTH WEIGHT RELATIONSHIF

The length weight relationship vas calculated
using the conventional formula described by Le Cren
(1951)

“+b
w = aL ® 8 & 8 5 8 8 0800w (1)

28
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2 )
Eﬁﬁgﬁ L STATISTICAL AMALYSTIN FOR SIGNIFICANT
NIFFERERNCES BETWEREN T,ENGTHS AND WEIGEFTS
OF MALFS AND FREMALTS OF Alestes nurse
It ZARTA
Mean
Negrees Signifi=-
of cantliy
Sex  freodom  Mean HiW differcnt Level
Total |5 2h8 11.60 3,03 Yeos 0,07
length F 12,55
{em
Standard M 2u8 8,85 0.16 o 0.9
length % g9.28
(cm
: .
Weight M 248 21.60 «1.47 No 0,2
(ﬁmg F 22 .16 -




TARLE 5'

STITISTICAL. AMAIYSIS FOR SIGNTFICANT

DIFFERELCE!

BETWREFN LENTTHS

OF M2LFS AND FFMALES OF Ale

macrolepidotus TN ZARTA

<
L=

ANT) WEICHTS

g

Mean

Negree signifi-
of cantly
Sex freedom Mean gD different Lyvel

Total M 574 13.74 1.60 I'o 0.1
length F 14 .19
(cmg
Standard M S57L 10.56 1.5 Mo 0.1
lengh F 10.50
(cm)

i hi I 57h 1.186 No 0.1

30
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The above equation (1) and the data were cﬂpnged to
logarithms before the calculations were made thus

v c ‘
transforming equation (1) into:

Logw-log a * blogL L O B B (2)

whare W = weight of fish in grams
L = standard length of fish ia centimetres
a=a constantk‘

and b = an exponent

The results of the regression analysis and the
correlation co-efficients are shown in Tables 6 and 7.
The correiation co-efficients betweer the lengths and
weights were found to be high and highly significant
(P = 0.01). The "b"™ values for all the species was

between 2.5 and 3.4. The "b" values for Alestes nurse

indicate that their growth was allometric while the

"b" values for Alestes macrolepidotus indicated that

their growth was isometric. Appendices 1, 2, 3, and
i show that the mean weights increased with. the

staondard lengths for both males and females,
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The females had lower mean body weights at standard
lengths below 8,.8cm for Alestes nurse snd lower mean
body weights at standard lengths below 10,6Lem for

Alestes macrclepidotus,

Figures 16, 17, 18, 19, ~how the log-log
re) itionship of the lengths and weights of the females

and males of both Alestes nurse and Alestes macrolepidotus

As >xpected there was in all a linear relationship
shoving an increase in body weight with increase in
stendard length.

3.3.2.  CONDITICN FACTOR:

The condition factors "X" were c:lculated for
individual fish for each month using ‘- he conventional

equation by Worthington and Niclia..o (10205,

K= Wx100 .ie00e0 {2
13
where ¥ = conditon factor
W = weight (gm)
and L = standard length (cm)

The relationship between the stmdard length anu
the mean condition factors are shown in Tables 8, O,
Mo wide diffe~evmces between mean
condition factor of one length group nd another was
noticed as are shown in the tables ir all the species
of the family, Monthly mean conditicn factors and
their standard deviaticns of the species for malcs and

females are shown in Tables 10, {| 12 and 13
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TABLE 6  LENGTH~WEIGHT RUEGREFSINN ANMALYSIH OF

FlsMaLES AMD MALES OF Alestes nurse

IM ZARTA

NMumber : ' Standard Corretation
of fish . erroy ¢f coefficients
examired Jog a Db b
Males 139 -2.,73 2.5  0.0675 0.955
Females 137 -2,98 2.65 0.0326 0.968 .

Roth 576  -2.93 2.62  0.020 0.965




40

TABLE 7 LEMOTH=YRIGHT REGRFSOSTINT ANALYSIS OF FEMALES

AN MALERS OR ﬂlesfg& macrolepidotus IMN ZARIA
Funher Stardard Correlation
of fish error of coefficients
examined loga b D
Males 72 -3. 4L 2.88 0,1091 0,953
Females 178 -3,269 2.,78860.0697 0.949)

Both 250 -3.318 2,814 0.0587 0,950
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TARLE 8

RELATIONSHIT BETWEEN STANDARD LENGTH AND
MEAN COMDITION FACTOR OF Alestes nurse
Stondnrd Condition Fumber Standard
Sex length factor of fish Mean deviation
(cm) range ex~mined

Female -9 1,38-6.56 23l 2,53 ", 28
Mnle L-9 1.79-7.14 8h, 2,68 LT b
Feomale 10-16 0.68-3.58 166 1,97 n.31
Male 10-16 1.15-2,65 5l 2,12 0.21




TABLE 9

- L6 -

RELATICONSHIP BETWEEN STANDARD LENGTH AND
MEAN CONDITION FACTOR OF flestes mrerolepidotus
Stand-rd Conflition Nureher Stoandard
Sex length factor of fish Mern deviation
{cm) ronge examined
Male =9 1.h6-3,60 18 2,52 0,40
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TABLE 4O MONTHLY CONDITION FACTOR FOR Alestes

nurse (Females)

CONDITION FACTUR

Mumber : Standard Standard

ﬁgﬁiﬁl . of fish Range =~ Mean deviation error
examined
March 26 0.68-2,76 1,93 0.4k 0.08
April ‘ 30 1.68-2.69 2.25 0,20 0.03
May 50 1.16=3,58 2,27 0.48 0.06
June REEY 1.77-3.32 2.35  0.43 0.07
July = 72 1.,6-3,70 2,64 0,60 0.07
August 72 1, 46+3.87 2.0 0.5% 0.06
September I 1.33=3.70 2.65 047 0.07
October L 1.06-3,31 2.07 0.63 0.09
November L1 1.91=-4.19 2,97 0.83 0.3
December 30 1.82-L .62  2.62  G.72  0.13
CLo Mean  condition fuctor Marcﬁ .'August. g(.d o
_ : uring the

. . _ i rainy season )

B T | Co= 2.3
Mean condition factor Sept. Dec [during the hot season)

= 257
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Hnnth

CONDITION

FACTOR

Mumber
cof fish
examined

Ran ge

Standard

Standard
| error

leviation

Mean £

March
April
May
June

July

Augunt
nt

‘cetobzr
ven I

8 1.53-2,54
10 1.19=3,62
1 1.79-3,27
11 1,95=3,31
13 1.98-3.46
2€ 1.66-3,7F

0.1

2 Uf 0,81 0.25%
2.45 0,39 0,10
2.L7 041 0,11
2.57 0,38 0,10
2.6l 0.62 0.12
2.38 0.30 0,078
2.7° 0.38 0.1
3.0€ 1.45 0.LE
3.06 1:45 0.46

Mean condition factor

Mean condition factor

March - August ( during the

rainy se%son )

Sept. — Dec. | during hot season )
= 2.81
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TABLE 14 MONTHLY CONDITION FAUTOR FOR Alestes

macrolepidotus {Female)

CONDTTION FACTOR

,l:' Egmgggh ' Standard Standard
Manth examined Range Mean deviation error
March 17 T41=3.20 2.06 0.63 0,15
April 20 1.33-2.69 2.1 0.29 0.06
vay 22 1,92-2,93 2,36 0.29 " "3
June " 43 2.18-2.80 2.3k 0.17 0.0l
July 21 1.18-3.20  2.27  0.52 0.1
August 16  2.00-2,77 2.36 0,22 0.05
Septenber 1 1.10=3.24 2.27 0.72 0.7%9
October ., 22 1.39-3.56 2.38 0,59 0,12
November f& 19  2.20-3.27  2.60 0,32 0.07
December W 2.14-h.10 2,70 0.47 0.12

T -
W

Mean condition factor March — August (during rainy season})
= 225

‘Mean condition factor Sept— Dec (during hot season )
= 248




MONTHLY COMNDITICN FACT™OR FOR Aleste

macrclenidotus (Male)

50

[~
(=]

Number

of fish

CONDITION FACTOR

Standa

rd Standard

Month examined Range Mean deviation errer
March 5 1.50=2,6Y4 2.18 0.2 0.21
April A 1.33-3.6 2.8 0.8 0.34
May o fid 1.46=2.55 2.45 0.39 0.09
June 3 2.18-2.66 2.,L47 0.41 0.13
July 8 1.82-3.12 2,57 0.38 0.17
August 9 1.55=3.20 2.6l 0.62 0.15
September 8 1.83-3,36 2,38 0,30 0,17
October 10 9751-3.35 2.75 0.38 0.11
November 7 1,79-3.02 3,06 1.45 0.25
December 5 1.63=3.06 3.06 1.45 0.17

Mean condition factor

March —August (during the rainy
season )= 246

Mean condition factor Sept —Dec ( during the hot

eason ) = 2-81



The values obtained showed that the fish were in good

condition throughout the period of investigation,

3.l FOOD AND FEEDING HABITS

244, 1. CCMPOSITION OF THE STOMACH CONTENTS

The list of food types and their grouping as
found in the different stomachs are given below:=

(2) Higher plants:

Thise was made up of fruits and seeds,
bark and tree leaves all of which had
been partially broken up intec bits,

(b) Insect Remains:

These included the various parts of

insects such as legs, wings, head,

eyes and antennae,
(c) Algae:

These wag primarily made up of chlorophyta

(green algae)., Few cases of the occurence

of cyanophyta (blue-green algae) were noticed.
(d) Fish Remains:

Theés ware m¢d= up of vertebrae, skulls
and muscles,

(e) Fish:

This was made up of unidentified Jjuvenile
stages.

(f) Detritus:
These are hottom deposits such as sand

particles and unidentified materjals.



(e)

1)

3402,

Crustacea:

Few specimens of shrimps (2153355 species)
were recorded,

Included in this group are cockroach nymphs
cricket, (Cryllus species); termite nymph,leaf

beetle, (Chrysochus species); megarrhyssa

species and butterfly larva,

Alestes nurse_

(a)

(b)

The Food Items Selected:

The food items found in Aleste: nurse are

shown in Table 16, The resuli of the analysis
of the food of this species ghrws that plants
and plant remains dominated the food with a
percentace occurence of about 73% and a total
points score of about 32 percent. This was
followed by detritus which had a percentage
occurernce of about 23 percent :nd a total points
score of about 5§ percent, Other food items were
less important because thev formed less than

5 percent of the total diet and were consumed

by less than i} percent of the fish with food

in their stomachs.

Monthly Feeding (NDEX  -._

The numerical value of the fish with food and

those with empfy stomachs was recorded for

52
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ELE44. TERCENTACE COMPOSITION
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WD RELATIVE

DIFTARY TTFMS IN THE

STOMWCH OF A)estes nursce

%

% Points

Occurence Count

Gre:-n 2lgae

Spirogyra sp. 2 .0% 0.1

Cladophora sp. 2.0% 0,1
Plant Hemains

(Gceds, Pruits cte,) 72.5 32.29
Detritus 22.9 543
Fish

(inidintificd juvenile stagcs) 1.2 0,1
Crystagcan

Fin2cus sp 0.l 0,04
Irsccts
Blatts sp 245 0.24
Mcrotermes sp 0.8 0.20
Toxopters sp 0.8 0.2
Mogarhyssn sp 1.2 0.L
Chrysochus sp 0.4 0.18
Papilio sp 0.6 0.20
Insect Remains 7.4 2.1
Mumber Examin.-d 576
Number with food 24l (42.36%)

Mumber without food 332 (57.63%)
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each month throughout the period of
investigation. From this observation the
percentages of fish with each food item
were calculated (appendix 5) The monthly
feedinr intensity is shown in Figure 20,

Tt was noticed that about 2 percentage of
of fish were feeding for most of the momnrths.
It was also observed that feeding was
continuous throughout the period of
investigation and that the percentage feeding
was highest between the months of June and
September,

Monthly Variations in the "ood Items “elected:

Figure 21 shows the morthly variation in

the dietary composition of Alestes nurse.

The results of the analysic chowed that
plant and plant remains dominated the diet

of this species throughout the months of
investigation, ‘'lants constituted about

10 vercent of the food items for each momth
of the investigation followed by detritus
which formed over 5 percent, 0Other food
items were less important bBecause they formed
less than 5 percent of the total diet consum~d
each month throughout the period of

investigation.
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3.4.3.

Alestes macrolepidotus:

(a)

The Food Items Selected:

Table {5 shows the relative importance
and the composition of the dietary items
found in the stomach of Alestes

macrolepidotus,

The result of the analysis of the food of
this species showed that it fed principally
on plant or plant materials, The percentage
occurence was 56 percentage with a total
points score of about 28 percent., This

was followed by detritus with a percentage
occurence of 21 percent znd a points score
of & percent, ©Other dietsary items were
insects and insect remains with a percentage
occurence of 6 percent, algae which
constituted avout 7 percent, fish and fish
remains which formed less than one percent,
There was no occurence of crustacea in all
the specimens,

Monthly Feeding Inflew. o~

The monthly feeding intensity of Alestes

macrolepidotus is shown in Figure 22,

The percentage of fish feeding showed
that there was fairly a high rate of
feeding activity {(over 50%) throughout

the period of investigation, Observations
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of the percentages of fish with each food
item for every month was calculated,

(¢c) Monthly Variations in the Food Ttems Celected:-

The monthly variation in the food items

selected of Alestes macrolepidotus is shown

in Pigure2% 4 The fish is predominantly
herbivorous, Plants and plants fragments
were observed to form the major part of

the diet, Plant remains formed the dominant
item of each stomach for each month of the
investigation (Figure 23}, Detritus was next
in importance., 7Tt was corsumed throughout
the sampling period, Insect and insect
remaing Wafs., next in import uice. Although
they were not found in the fish every month,
they occured more frequently than the algae
or fish, The algae constituted about 7
percent of the diet of the fish feeding and
were found only in July,

There was complete absence of crustacea in
the diet and fish wos found only in

December during the period of investigation.

3-'—‘-0 . H!QI‘OQ!!}!.IB vittatus

Only four specimens of Hydrocynus vittatus

-

were encountered during the sampling veriod., These

were found to have fed on fish.



.TﬁBLEIS' PERCPNTAGE COMPOTITION AND RELATIVE
IMPORTANCE OF DIETARY ITRFMS TN THE

STOMACH OF Alestes macrolepidotus

% ¢ Points
Occuronce Count

Blue groc algae
Anabaena sp; ' ' _ 1 o 6% ' 0.6

Green algae

Spirogyrn s, 3.9% 1.6
Ulothrix sp. _ 1.6 0.6

Tlant Remains

(Geeds, fruits ete.) .. 55.9 27.8

Detritus ' \ i - 20.5 3.6
™ish . . : 0.8 100
Crustacca | - 0 0
Insect _
Gryilus sp - 0.8 0.2
Pedetontus sp | 1,6 0.3
Number examined 250
Mumber with food 127 (50,8%

Number without food 123 (19,293

60
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3.5. __SFX RATIC: RFPRODUCTIVE CYCLE AND FECUNNITY

DDt SEY. RATIO:

The sex ratio of the species of family Characidae
in Zaria area is shown in Tablel In Alestes nurse,
ou: of the total number of 576 fish species investigated,
13) were males while 437 were females, This gove a
ratio of 1 male to 3,14 females (1:3), In Alestes
mac:rolepidotus there were 72 males to 178 females,

This gave a sex ratio of 1 male to 2.4 females (1:2).

In Hydrocynus vittatus out of the four fish snecimens

exzuined one was a male while the other three were
fenales, This gave a sex ratio of ore male to three
feniales (1:3),

The monthly seascnal variations in the sex ratio
of the different species were recorded, The sex
ratio was in favour of the females trroughout the period
of investigation., The seasonal variation in the sex

ratio of Alestes nurse is shown in Teulel? . while those

of Alestes macrolepidotus is shown in Table 18

345620 SIZ& AT MATURITY

The different sizes of individuals at maturity
is shown in Table \g . As the specimens were b ought
from the market it was not clear whether these sizes
recorded were their sizes at first maturity, From

the results recorded, the female Alestes nurse had

4 minimum standard length of 9.7c¢m and a maximum

standard lergth of 14.5cm at maturity, The males had



TABLE 3¢ S5FX RATIO OF THFE FAMILY CHARACINAE

I :‘ :-’ i i:: T . t\ I'?. s' f.\

Lex Ratin

Total Mumber NMumbcr
Species prrmber of af M F
= with males femalcs —= EES=
recommisa

-0l gonads

Alestoes
nurse 576 139 437 1 3.1

Alcstes

pAacralopicdotus

250 72 178

Hydrccymis
vittatus L 3 1 3

—— e
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ABLE 17 SEASOFAL VARTATINMS IN ™UE SEY RATIO OF Alestes nurse

Months March april May Jure July fugust  September October Vovembzr Decomber
Fem=les 2h 30 S0 33 70 T2 L Li 11 30
- Males S 10 i 17 13 26 15 12 20 10
Total _ )
nurber 3k 4o 6l 12 85 ok 5& 56 61 L0
Examined
Ratic
M:F 7:3,2  1:3  1:3.5 1:2.8 1:5.,5 1:2.7 1:.2.7 1:3.6 1:2 1:3




K

TABLE 18 SEASOWAL VARIATIONES IN THE SFYX RATIO OF Alestes macrolepidotus

Months Mzrch April ¥ay June July fugust Septomber October Movember December

. Females 17 20 22 13 il 5 T o 1Q 1l
Males 5 6 11 3 8 9 8 10 7 5
Total _
nurber 22 26 33 16 20 2% 22 32 26 19
Exeminad
Ratic _

M:F 1:3.h 1:3.3 1:2 1:1.3 1:2.6 11,7 - 1:1.7 1:2.2 1:2.7 1:2.8




.ik‘
TAEY 99 STZE AT MamITY
Size Ranges of
Maturad Specimen
Standard length
(cm)
Saecies Sex Mumber  Mipimum - Maximum
T examined
Alest :s nurse M 20 8.5 13.7
) F 73 9.7 1.5
Alestes macrolepidotus M 10 0.2 13.2
F 3 5 Ll U L 5 1 7 " O
Hydrocynus vittatus M 1
F 3

)




a minimum standard length of 8,5cm and a maximum standard

length of 13.7cm,

+

In Alestes mocrolepidotus the females attained a

minimum standard length of 10,5cm and a maximum

st ndard lern~th of 17.00cm at maturity while the males
had 2 minimum standard length of 10.2cm and a maximum
stindard length of 13.2cm at maturity. The few specimens
of Hydrocynus vittatus were rot found in matured stage.

3.5.,3, REPRODUCTIVY CYCLE:

The monthly occurence of the different st:ges of
Yhe gonad and the number of fishes in the various

stages of maturity in Alestes nurse @2re shown in Tzble

20, Table 20 also shows the presence of matured and
fully matured males and females in a.l the months from
March to December, Running gonads of the male Species

of Alestes nurse were not found in April, May, July,

Auriet, Octoher and December while running female
gonads were not found in April, May, June, and July.
Spent fer=2le gonads wre found in March, September,
October, Novemebr and December while spent male gonads
were not recorded during the period of investigation,
Fully matured female ovaries were found in May, June,
July and August, This indicates that for this species
spawning was most prominent during the rainy season
between August and November,

The monthlv occurence of the different stages of

gonads in specimens of Alestes macrolepidotus is shown

in Table 2f The running stages was only recorded for

- 67



:E‘.ELE EQ MOMTHLY OCCURFMCE OF DIFFEREMT STACES OF
GONANS TN SPECIMENT OF Alcstes nurse
o .the S 1 II IIT IV VvV VI Total Examined
M~rch M 2 3 1 1 1 0
F 7 12 L 0 1 2 34
April M I L 2 0 0 0
F 15 12 3 0 0 0 e
May M9 8 8 0 0 0O
1 6 19 14 11 0 0 6l
June M 2 5 3 0 1 0
F & 16 L4 6 0 0© L2
July M 2 8 3 0 0 O
F 54 11 &5 2 0 © 8%
August M 16 8 2 0 0 O
F 26 33 7 2 §&§5 o0 GR
September M 5 7 o0 O 3 0
7 20 8 0 L 2 56
Octnber M 5 7 0O 0 3 O
P o1y 22 3 0 2 3 56
vomoor L 2 2 0 2 0
F 22 15 1 0 2 1 61
Pecomber M3 5 1 0 1 0 L0
F 10 1 4 0 0 1

68
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MONTHLY OCCURFNCE OF DIFFERVNT STAGES

OF GONATL 1IN SPECIMENS OF Alcstes

macrolepidotus
Months Sex I II IITI IV V IV Total Examined

March M 2 3 0 0 6] 0

F 6 7 3 O 0 1 22
April M 2 2 2 0 0 0

F 7 10 2 0 1 0 26
May M 5 3 2 1 0 0

F 65 9 5§ 3 0 0 33
June M 0 2 1 0 0 )

F 3 L 2 3 0 1 16
July M 2 L 1 o o0 1

F 5 11 0 N 1 & 29
August M 3 L4 O 0 0 =72

1) 6  § 1 0 0 2 25
September M 1 L 0 0 0 3

F 3 6 2 3 0 O 22
October M 2 3 2 0 2 1

F 3 12 2 2 3 © 32
November M L 2 1 0O 0 0

Fo7 5 3 0 3 1 26
December [ 1 3 1 8] 0 0

F 5 S 2 0 0 2 19
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one female in March and three females each in October
and MNovember while running stages for the males wvere
orly recorded in October. Spent gonads were recorded
fcry one ferale in June, two females Aapust, cne female
i Vovember and two females in Decemb.r while spent
ml=2 gonads were recorded in July, August, Septomter,
anc October., There was a record of cnl: one mal2 in
stzze IV gonad maturity while fully matureé females
wer> not seen in the months of March, Anril, August,
November and December., Developing gonnl stares were
seen throughout the period of investir-tion, It scems
therefore that breeding occured thro :hout the period
of investigation and actual spawning (ccured between
August and November,

3.5.4s FECUNDITY:

The fecundity of Alestes nur:z- 'n 7°%n area is
shown in Table 22, The estimated fecuidity ranged
between 91l to 1667 with a mean of 6824.85 (5D + 4698)
Figure 2l: shows the number of eges against the
stendard length and shows a non-linear relationship;
that is an increase in fecundity did 2 ot necessarily
oc:ur as the fish length increased. The lowest
fecundity was not necessarily recorded for the smallest
fish, The graph of the relationship of the weicht

agninst the egg number also seems to show »n nor-li=- r



ThBLEZZH_ FECTIMDTTY O Alestes nurae IN ZARIA ARDA

Standzrd  Pish Gonad Total

length weight weirght dried
(cm) (=) () CRR Fecundity
welight
10.5 27.0 )i 81 1.4L5 G577
10.5 28 .6 2.6 0.90 8571
10.75 29.8 2.35 1.10 3507
11.2 35,1 1.0 0.1 4000
11,25 35.9 6.8 2.50 16667
11.25 35.5 0.85 0.1% a1y,
11.5 38.0 3.2 1.18 7612
11.75 BO.75  7.42 2,20 10731
11,75 38.0 1.2 0.15% 1500
11.75 L2.7% 2,2 3. 13076
11,78 3.0 5.7 0.95% 3166
11.75 L5 6.6 2.0 8163
12.0 41,55 6,95 2,60 1,857
12,25 37.61  1.25% 0.55 183L
12.50 Bli.5 2.8 0,90 8571
12.5 50,7 .o 0.5 1800
13,0 5%.4 L6 1.35 €750
13.0 50,8 2.6 0.76 3010
13.25 5G.6  2.35 4,60 2400
13.2% 53.2 5.7 2.68 12761
13.50 55.2 3.5 1.23 7935
Mean 11.95 40,97 L.06 1,35 6834.85
Standard
deviation .90 £.8L 2,39 0,81 LEYT 5
Btandard
error .19 1.96 0,53 0.18 1025,65

Variance 0.77 78.1L  5.71 0.66 21015874
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Yelationship., This indicates that focundity did not
increase linearly with the fish weight (Figure 25),

Table 28 cshows the fecundity of Alestes maecrolepidofus

in Zaria area, The estimated fecundilLy ranged between
1138 and 8923 with a mean of 5980,5 (SD # 2592); Table 24,
The rclatiorship between the fish standard length and the
number of ¢prs is shown in Figure 26, Tt eould also be
seen that the spallaet fish did not necessarily have the
low st fecundity and fecundity did not increase linearly
with either increase in length or weight of the fishj
Figure 27,

The fecundity of Hydrocynus vittaltus eould not be

estimated because the few specimens got were not with matured
eggs.

Apart from the fish species of the family Characidae
studied, other speciecs of fish are 2lso found in Zaria,

These include Tilapia specirs, Hemichromis bimaculatus,

Hyperopisis bebe; Schilbe mystus, Mormyrus macrophthalmus,

Futropius niloticus, Chrysichthys nisrodigitatus, Synodontis

schall =ard Malaoterurus electricus, Others include Bazrus

b=yvid, I=2*e. nilo’icus, Gnathonomus species, Clarias species

Latin : »weivcs ant hechenozlanis species,
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TABIE 23 ~ FECUNITY OF Alest:ss macrolepidotus
I ZARIA ARDA
Total
_ . dried
- Standard Fish Gonad esg Fecundity
lengsth weligzht  weight  wolipght
(cm) (&) (g) ()
12.5 -~ 50.5 12.0 2.70 7000
13.0 60.5 ?2.58 1,35 5L00
13,6 62,2 6,08 0,56 5600
4.0 69.0 12,1 1.45 7657
14..0 62,0 — 8.3 0.37 1138
4.5 72.6 9,65 2,60 8125
4.5 83.7 2.65  0,7C 7333
.75 83.2 5.1 1.85 5285
15,25 91.5 2.8 2.50 8334
17.0 120 15.5 2.90 8923
Mean .3 75.52 7.64 1,3 5980.5
Standard |
deviation 1.25 20.06 L.67 0.8% 2690,56
Standnard
error 0.397 5. 3. 1.48 0.28 B19,79
Variance 1. 02 362,25 19,69 0,79 A039935,5
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TABLE »# THE FECUNDITY OF THF SPFCIES OF THF FAMILY CHARACIDE IN ZARIA AREA

Range
Standard of HMean of
. Species Number length fecundity fecundity Standard
examined Anuw estimate estimate deviation
Alestes nurse 21 10,5-13.5  914-16667 6834 .8 4697,.5
Alestes macrolepidotus 10 12,5=-17.0 1138-8923 598045 . 2590,5

Hydrocynus vittatus L 17.2-26.0 -
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CHAPTER FOUR

DISCUSSTON

The an=2lysis of the si2Ze ranges of Llestes nurse and

Alestes mocrolepidotus shows variations nnd differences in

the sizes of both males and fem~les. In both species the
fepalor weore sienificontly larger than the m2les. These
oteerv-tions seem te agree with the records of Ben-Tuvia
(1960), Bhstn-mar (1963), Q2sim and 9ayyum (1964) and

Reynolds (19723b) 211 of whom have noticed that in many fishes
the males grow smaller 2nd mature at 2 smaller size than

the females. Olatumde (1983) gave vorious reasons which

may affect the size nnd sex distributicn of cmptured fish

a5 follows:-

(2a) The type of fishing gears uscd for eapture

(b) Seasons of the year and time of the doy of
capture
(c) Structur-l and physiologic:! .d-=ptsotions which

mikeone fish mors vulnerasle o eatch than

nthers nnd
() wrlyeis boscd on market s«mples might not
eive - truce picture of the size ronges present

in the wild population,
Any or some of the limitotions cited ~bove could be
responsible for the variations in sizZes which werc
obtained in the samples,
The length frequency showed normal distribution curves
in both species, The growth patteorn A&f the different fish

species under imvestigation wns indicated by thc value of



"b" in the length-weiprht regression an lysis, "“hen the
value of "b" is 3 or close to 3, this indicates an
isometric growth compared to values below or 2bove 3 which
indicnte 2llometric growth; provided that the specific
grovity of the body remains constant (Tesch 1968), The
recresaion malysis showed that the males and females of

“listos rurse exhibited =n allometric growth respectively

whkile the malez ~nd femnlos of Alestes macrolepidotus

exhibited =n isometric growth respectively,

Tt has been observed that certain factors such as an
increase in weight due to intake of water or food and gonads;
seasons of the ye.ur, and time of the day when the fish was
captured; loss of weight due to food regurgitation and
spawning can 2mong other things affect the "b" vnlues
(Lagler, 1952), Although in most cases, s®mnles ore often
pooled together for calculation, Vasnetsov (1953) had shown
that fish during their develomment pass through several
stages or stanzas each of which may hive its owm length=-
weigh* rel-tionship,

The mesn condition factor indicated that the fish
sveei o were in sood condition throughout the period of
invertigy-tinr, Thaere wns no marked variation in the
condition factor with the semsons of the year, sex or
incrense in length. Sexual differences, age, changes in
the seasons, gonad maturity levels of the fish, the length
and weight of the fish, the nutritional level of the fish
or stomach fullness and the maturity level of the fish
can influence the values of the condition foctor “K"

(Lagler, 1952).
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It scems that there sare two populations which can be
interpretecd in terms of year classcs or zge groups,
(Figures 16 and 17). Existence of yerr clnsscs muy be due
to differcnces in habitat whore sizes or growth rates might
differ,
There were differcences in the meom 'K' values for

males and femsles of Alestes nurse -nd Alestes macrolepidotus

at standsrd lengths between L=9cm o2nd 10-16cm, The mean
cond tior f-ctor wos higher betweon standard lengths of
L="¢* whin compared with the mean condition factor at
st:nird 1.opsths b tween 10=16cm. This could mean that at
stand-rd 1lcnsths betwoon L=9cm the fish were in good condition
snd grow better,

The mean condition factor droppcd very low in March

and October., (Tables 12, 13, 14, 15) for both Alestes nursc

and Alestes macrolepidotus., This misht bc caused by body

readjustment to scasonal changes, (from dry to rainy se2son
and vice versa,) which 12d to less a2ctivity and 1less feoding,
low metabolism and hence a drop in the resn '%' yalue,

The contents of the stomnchs wore analyscd using the
"peaints" mcthod nnd frequency of occurencue, Hynes (1950)
rcvicwed the methods uscd in the studies of the food of fishes,

Fh,

Howev.r . ndvontagcs of the Pointe method are as follows:=

(1) Tt is ropid and casy

(b) Thoro is no spocial apparatus neceded for the
m._rsuremont

(¢) It is not influcnced by frequent oecurcnce of a

small orgenism in small numbors nor of hcavy bodies.,
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(d) It doesn't involve trying to count large numbcr

nf small and broken organisms,

Onc of the disadvantages of this mcthed is that it
is subjective. The investigator moy be prejudiced in his
allotment of points,

Several authors have uscd or slightly modificd the
Points method in the analysis of diets of fish nnd obtained
satisfactory results. Such authors include Swynnerton and
Worthington (1240) who studied the food of fish in Haweswater
(e tmorland), Frost (1943) who studied the natural history

of t9. minnow, Thoxinus phoxinus; Van Someren (1946) who

stuci.d th. food of young blue gill sunfish Lepomis macrochirus;

and Fapade (1979) who studicd the biology of two species of
Tilapia from the lLagos Lagoon in Nigeria,

The characing e¢xhibit diversity of variations in their
feeding habits, Among the specialized structurcs used in
feeding are the gill ra2kers nd tocth of divers: structures,
Irvine (1947) hod noticid that the t.eth ef Alustes has ten
outer and eight inncr teeth with thick bos.s -nd cusood ridgeAd
crowns., Lewis (197)) recported thot thorc is scxunl dimorphism
in the head region of the m~l. ~nd femnle Hydrocymus spucics,
The tocth nare compresscd nd spaced in onc row in oach jaw,
The obsorv-tions by Irvine (1947) and Lewis (1974) agree with

the choorvotions m2de on Hydrocynus vittatus seen in Z~ria,

It 1c =ssum. 4 thnt the tceth of tho different specics of
Alest_ = wore us.d to bite off and ingest plant materials,

vegetotion, “nimnl orgonisms bluc grecn »nd grecvn algae,

Hydrocynus vittatus used its teeth to prey upon other fish,

Jackson (1961) h2d obscrved thnt Hydrocynus vittatus almost

invariably swnllows prey whole 2and boe~nuse of this hobit must ﬂﬁ
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neccssity prey upon fishos much sm~1ller thon jtsclf,
The noturnl food of fishies comcs from the mony sroups of
plonts ~nd 2nim-1s thot inh~bit woters ns will o5 others that
do not., Orget (1954), Jackson (1961), Blach- (1964), Reynolds
(1957) nd 1 .wis (1974) h~ve <11 studicd thie food of thu
diffir-nt spccies of thd gimus Alcstes, P
Owing to diffiruntiol digcestion 'nd othacr factors, it
is not possible to identify 211 stomach contents with equnl
priecision, It follows that recordud figurcs for eccurcnce
maoy often fall short of volucs "nd thorcfore may not give
an accurnte picturc of the foad mhteri-ls in the wild,

The food of Alestes nurse ~nd Alestes macroloepidotus

in Zoris was found to be primarily m~dc un of sceds "nd
fruits, plant remnins or fragmonts, detritus ~nd insccts,
Ocecasional occur-nces of green "nd Bluc=greocn tlgne
together with some crustacen and other fish were rocorded.

Th. food of Hydrocynus vitt~tus w2s prim2rily other

smrll¢ér fish spocivs,

Vans (1954) hrd notcd thot the f21len fruits and
leves »re food for certain fish spocics ~nd that in the
floed the 1lo~ves of trioes n"nd shrubs m~y bc caten off the
trcos, In the "nnutl report of the Enst Africn Fisherics
Rescnrch Orgnnisnation (1958) it has buen reportcd th-ot o
rich souirce of food for fishrs is the rotting tre: trunks
and branche¢s which harbour ~bund2nt insccts “nd inscct larvicd
Hickling (1961) had observed th-ot partinlly digested plants

& -
wheother by bacterin, pretezen er fish scem 7 common food for

fishes. Some, he said, had 2 grect <bility to ingiost great

quntititee of vegototion. Reynolds (1967) reportcd th-t the
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foord of the frmilv Ch-rocid-~c woes m~de up mainly of
torpeatricl insccets, aquatic inscets; submerged macrophytie
terrestrizl plonts ~nd sm~11 “mounts of pl=onkten,

Alestes nurs. is considorcd » surfoce feedor

(Petr 1974). Gr-h-m (1929) found plants, insccts, fish
and molluscs in the diet of Alustis nurse 2nd concluded
that the dist was varied., Drget (1954) found that the

young Alestcs nursc of the River Nigor in the flood pl ins

fed on insccts ~nd seeds, In Alcstos mucrolepidotus

£t wos noted thnt inscets occurcd =s food supnloments
oth rwisc tho food of this sprcics wns made up of roots,
seeds “nd fruits, birk ~nd troc leoves cvidently grazed
off the flood d sround, Whitchceod (1969) found that

the food of "lost. s nurse was domin~ted by sceds,

acu~tic ~nd torreostri~l insccts both wnsily nvailable
during th. rising witor. 2lso Whitcherd (1969) noted
that the dict of the young Alcstes fish was mixed
consisting mainly of ~quatic nnd torrestrizl insccets and
highcr plants., The present results of the food of the
differcnt species in this fomily 2gr.¢ with most of the
above findings,

Hickling (1961) has obs: rved that some fish feed
directly or indirectly on dotritus or broken down
orgrnic m2tter, He also notud thot detritus nre soft
bottom d_wosits ~nd nre rich in erude protein, . Thire
wor. thirefore some nutritionnl benefits derived from
the int-k. of orgonic d-posits,

Filmm ntous ~lg.c werce somctimes ropresent:d in
the di-t, The bBlue greon 2lgmc may not be normally
digcsted by mony fish, Fish (1955) had reperted that
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Tilapia esculanta and Tilanis variabilis in Lake Victoria
ingested green nnd blue green algae which they were unable
to digest., These algae pass through the gut so entirely
unharmed th2t cultures may be made from blue green algae

in the faeces, Moriaorty (1973) had observed that algae
were digested by the herbivorous species of Tilapia in Lake
George, Uganda,

Many of the Alestes species had empty stomach. This
might be due to capturé teciniques. Some capture techniques
for fishes provide an opportunity for the fish to regurgitate
its food leading to empty stomachs,

In the few snecimens of Hydrocynus vittatus observed

it was seen that the food items were fish. This means that

Hydroeynus vittatus is predicious, Predation by Hydrocynus

has prompted much discussion in the past (Fryer, 1965),
Lagler et a1l (1262) have recorded that digestion by highly
speeialized predatory fishes is reported to be rapid,
Munro (1967) had reported thnt under tropical condition,

Hydrocynus vittatus may take less than a day to digest a

small fish, Lewis (197L) his noted that a high incidence
of empty stomachs is common in c-rnivorous fish during most
of the year,

Hydrocynus vittetus loc~tes its food by sight and most

of its feeding will take pl~ce auring the day., It then

would follow that the fishes without food were those caught

before dawn and had digested the food taken the previous day,
It is a biological phenomemon for fish to change its

feeding habits with the time¢ of the day and se=$on.

Keast and Welsh (1968) and 1'1liot (1970) hove found or

reported that diet and feeding intensity can very during

the diurnsl cycle, The characin fishes in Zaria show

similar seasonal changes in feeding habits, The seasonal



Mlurctustions may be probably due to actual
variations in the numbers of the various food items in
the habitat or partly to varying relative availability,
The feeding intensity of all the Alestes species was
hish durine the period of high water level (June to
October) when variety of food materials were available
while low feeding intemsity was recorded during the
period of low water level (March to iMay: Noverber to
December) when there were less variety of food
materials,

Blanc et al (1965) have observed That the fisheries

of the Nelta of the Middle Figer are rich inspite
of the infertile water because the fish find a very
gr:=t Teedins area in the flood plain when the river
is high, Hickling (1961) observed that an important
part of the food of fish may not be d- rived from the
water at all but from the 1land when the river rises in
the flood and overspreads the flood plains or valleys
so that the fish has an access to a vast store of food
of all kinds, Fagade (1971) has noted thot variations
in tﬁe stomach contents of fish confirm the accepted
fact that the food of fish varies with the seasons
depending on what 1s available and on the habitat of
the fish, Moriarty and Moriarty (1973) reported that
major herbivorous fish species adopt phytoplanktonic
fecding after a period of Zooplanktonic or omnivorous

feeding as a fry,
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There were no marked changes in the food
composition and-feeding habits of the different sizes
and age groups of the different species of the
characins in Zaria., This might be due to the fact
vh 't a very large number of small fish species was not
ex mined,

Heproduction in many West African freshwater
i ches appear to occur durinr definite seasons, often
shortly after the onset of the rains (Daget 1954).
There was sensonal variation in the number and sex
ratio of the species of the family Ch:irscidae in Zaria,
Differences in the numbers or relative abundance of
the different species durins the investigation may
be caused by diverrencies in their breciling pa2tterns.
The variations in sex ratio from tine to time mirht
be due to the followin~ factors:-

(a) Genetic factor

(b)Y Seasonal and breediner mipgritions and

(¢) Vulnerability of one sex to capture,

Thore were more females than males during the
breedin- season, The works of 0Olatunde (1978a) on
Schilbeidae fishes and Fagade (1979) on Tilapia
m:lanotheron apree with this assertim, Mathur (1964)
on Hilsa ilisha has reported a preponderance of
females during the breeding seasor, Fryer and Iles
(1972) and Olatunde (1976b' have suggested that

females may be more in nunter than the males during the






other than diet restriction predetermined egg size,

The big:~st snecimen did not record the highest
fecundity and vice versa, /Mikolsky (1963) has reported
that the number of eggs carried by matured individuals
at rirst gradually increased with age but as selinity

approaches, it decreases,
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SUMMARY AFD COMCLUST 1

Investigztions wers corricd out on some 50 :cts
of the biology of the farily Ch-racidne in Zorin
between the months of I'nrch to Necerber, 1283, The
fizh ssmples were bought from Zari~s mnin nartet ot
1.0at orce overy weck, Two generan with three species
w-re found during the course of investigrtion,

Thzse were tles*es nurse Ruppell; flestes mcrnlepidotus

Swvicr ~ni V- lincienues 'nd Hydrocynu: vittatus

Crgtelncu,., Slestes »urse wes the most ~bund-nt while

H drocynus vittatus wns r2re, The fem=les =re bipgger

than the mnles, The lensthewoight rolationship showed
that the weirht of the fish increas~i ns the lenath
incrensed, The length-woizht resr: s sion annlysis
showed tht all the species of Alesizs mrerelenidotus
exhibited isormetric growth whils Alest-s nurse
exhibited an nllometrie growth,

The fish were in gohod condition ns w=ss shown by
the meon condition foactor throurhout the period cof
investiy=tior. There were 20 vari~tions in the condition
factor with the secons of *the yoar or length of fishes.
The snecieg oyhibited little divers 'ty in feedine
h:bits, Alestes species were prir=arily harbivorous.
Thuoyfzd alse on other food items raizirg from algre,
insecis, to fish. The feedineg inteisity pattern voried

from season to scnson. Vari~tions scecured in thoe sex

ratio from season to setzson, There wore gencrally more



females than males in all the months during the
poriod of investigation, Fecundity varied from one

iy dividual te another. Alestes nurse were more

fecund than Alestes macrolepidotus, The highest

facundity was not recorded for the largest fish and
vic2 versa, - These results compare favourably with
thcse obtained by the few workers alre: 1y cited in

this work.

Although this work is a preliminary observation,

it might act as an incentive for other researchers
and a foundation to build future resc:rches on the

family Characidae in Zaria area upon
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- APERRNTY 1
. '
- MANPHLY MEAN COMDITICN FACTAR OF Alestes
nurse (Females)
Condition Factor
Total Mean Mean
fish total stand-
exam- lepnsth ard Mean Mean Standard
Month ined length weisht deviation
March 26 13.3 10,6 25,89 1.93 0.4k
April 30 10,19 7.73 11.73 2,25 0,20k
May 50 15.9 12,458 29.92 2.27 048
June 31 16,26 10,08 27.36 2,35 O3
July 72 1,33 6,30 12,28 2.6l 0.60
Anzust 77 .23 11.02 38,0 2.07 0.63
Septemher L1 12,63 0,7t 25.75 2 .65 07
fictobhar bl 11.92 8,46 16.03 2.07 0.63
Movember 17 10,25 7.62 15.74 2,97 0.83
December 30 11.55 8,80 19.92 2.62 0,72
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APPRMINT Y

2

PONTITY MPLY COWHITION BOTan won Alestes

purse (ales)

Zondition factor

Total ifean Mean

fish total stonde-

e¥am=- leneth ard itean Mean Standard
Month ined length weirht deviation
March 8 11,17 8.3 18,2¢ 2.18 D2
April 10 11,19 8.53 16,33 EIOIES 0.81
May 14 12.7 0,72 24,04 25 .39
June 17 9.37 7.61 12,17 Zatdy Waetl
July 13 12,66 8,83 25,03 2.57 0.38
August 26 9.38 7.2 11.07 2,6l .62
Septenter 15 11,90 Q.11 20,25 2. 3¢ 0.30
fotobor 12 8.6H 5,61 745 2.75 .38
Toveriar 20 W7 11,27 o7k 3,06 1.L5
NDecerter 10 W7 11.27 0 Lo.7 3.06 105
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APEENDTY 3

macrolepidotus (Females)

“otal i'ean Mean

fish total stand-

exam=- lensth ard Mean
Morth ined length weight
March 17 13.83 10,20 27.22
April 20 12.37 10,01 21.8
May 22 4.3 11.10 34.95
June 13 13,88 11.3 36,8
July 21 13,73 10,01 37.42
fugust 16 19.95 10,64 31.4
September 14 13.95 10.,7¢ 32.©
Oztober 22 12.55 10.0 41,18
Meoxemher 10 M3 11.06 38,48
Necenber 14 he,o 11.38 42.0

FOR Alestes

-

2,06
2,17
2.36
3.3}
2.27
2.356
227
2,33
2.50
279

Stanard

Condition frtor

devition

0.3
0.0
0.2
0.7
0,2
0;22
0,7
.59
. 0.32
047
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MONTHLY (RARN CONGITION FrCTOR FOR Alestes

macrolepidotus (Males)

Mean

Condition factor

Total Mean

fish total siand- :

exarn~ length ord Mean Mean Standard
Month ined length weight deviation
March 5 d2.4L 9.25 27.04  1.96 047
April 6 11,35 B.9  18.31 2.53 0,8
Vay 11 12.80 10.05  2L.7C 2.2l 0.30
June: 3 1.1 11,13 33.36 2.1 0.23
July 8 12,66 8,83 25.03 257 0.38
August 9 W78 11,34 37.78 2.38 0.59
September 8 ih.}? 11.21  39.64 2.53 0.9
October, 10 1%L.61  12.1 51.61 2.77 0.37
November 7 16.1 11,42 37,78 2.5 0.56
December 5 15,1 11,38 38,14 25 0.56
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TUMERICAL VAilUE AND PE(CHI'I..

P
st

e &)

MCUTHLY FaiDI¥e V.

1

e

SPENDT

—

X5

HILTICH OF Alestes nurse

Total Vin. with ¢ PFo.with Flant ¢ etu- § Ingect % Cuest- ¥ Creen | ra 9

Mo food empty remains tis resains acea algae
ronth fish e atom~

caught ach

arch 3l 24 T70.5 10 29,41 20 S0.C 1 2.9 3 8.0 = oS - - .

Lpril Lo 8 20.0 32 80.0 N 10 - - - - - - 1 2.8 - -
ilay 6L 25 39.06 39 60.93 10 15.6 8 12.5 6 12,5 2 3412 1 1,56 - -
June L2 23 SLhe76 19 L5.23 10 23.8 6 14.2 T 16.6 1 243 - - - -
July 85 38 LB.70 L7 5529 27 31.76 8 9.1 9 10,58 < - 5 5.88 - -
Lug, 98 35 35.71 63 6L.28 30 30,6 13 13.¢ 7 7.4 - - 3 3,06 = -
Lepte 56 27 L8217 29 51.78 26 Lé.L2 - - 1 19.6Lh - - - - - -
Oct, 1 21 37.5 35 62,5 19 33.92 3  5.3%5 L T.4 - - - - - -
Nov. 61 29 LT7.54 2 52.45 20 32,78 10 16.39 2 327 = - - - - -
Dec, 40 1l 35.0 2 65.0 7 17.5 6 15.0 2 T = - - = 3 Te5
fotal 576 2Lk 332 173 55 53 3 10 3
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PPERDIX A

C m— —— -5

NUMERICAL ViLUE a¥D FIR0LG. Gr 1OTTHLY FHEDING V.RIATIONS OT Alestes macrolepidotus

Total ¥Yo.,with & No.,with & Plant % Detu= % Insect ;. Cuesct- § Creen & [Pish
vonth ﬂ..”.o. wnoa empty remains tis remains acea algae

fish S stonmach

caught
March 22 1L 63,6 8 36.3 1 (Oeb 3 21.4 - - B - - - - -
Aoril 26 12 L6.15 1L 53.8 12 100 - - - - - - - - - -
Vay 33 15 LS.L5 18 5L.S 8 533 2 13.3 6 Lo - - - - - -
June 16 T L3.7 9  S6.2 6 37.5 2 125 - - - - - - - -
Jnly 29 18 62.06 11 37.9 3 10.3 12 L1.3 2 6.89 - - 12 W.3 - -
AUGe 25 10 40.0 15 60.0 7 28,0 S 20,0 1 LJO - - - - - -
ocote 22 12 She5 10 LS.L 10 LS. 2 9.09 - - - - - - - -
Cet 32 18 56.25 b L3.T7 11 3k3 2 6.25 3 931 = - - = = -
OV 26 13 50.0 13 50.0 9 3Le6 5 19.2 - - - - - - - -
€T 19 8 42.10 11 57.8 5 26,3 3 15,78 2 10,51 - - - - 1 526
“otal 250 127 123 71 26 14 0 - 12 - 1

..... P L L
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APTVENDIY 7

COMPARTSON OF THE FrCUMDITY OF FAMIIY CH'RACTIDAE
I8 ZARIA WITH SOME CATWISHES (Family Meehckidne)
IN LAKE VATMJI

Number Standard Range of
Flch Species ex~mined length estimated
(cm) feeundity
Alestes nurse 12 10,514, 78 981116667
Alestes mncrolepidotus 10 12.5-97.0 1138=833L,
Physaliapelliucidn 15 6.2-11.6 120l4=3923
Schilbe mystus 2 16,5-16,6 9037-5088

Synodontis nigrita g 16 ,0-26,0 GE2-11L00




