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ABSTRACT

Aspects of the biology-of Ilisha africana (Bloch) caught

off the Nigerian Coast were studied. These included the
taxononmy, distribution, age and growth, food and feeding
habits, reproduction and racial studies. The use of
meristic and morphometric characters were employed in the
taxonomy study.

I. africana was widely distributed aldng the Nigerian .

Coast within depths of 10 ~ 50m. The greatest abundance
occurred at depths between 4Om and 50m.
The size range of the specimens examined was between

4.2. and 28.7cm. Ageing of the species was carried out

-

él using the burnt otolith technique and the maximum age

attainable was found to be 5 years while the size and age at '

maturity were 12,0 cm and 1 year respectively. Growth was \\

found to be isometric in this species,

The food and feeding habits were studied using the

numerieal, volumetric and frequency of occurence methods.

The major food items of I. africana consisted of crustaceans,

fish, fish larvae and molluscs,

’? The larger -fish fed more on larger food items while ™

1 the diets of the smaller fishes consisted mostly of the
smaller food items. Diets of fishes from shallow depths

l congisted of a greater variety of food organisms than the
diet of fishes from the deeper waters,

STl L s - . (]
The occurrer¢e of ripe, ripe running and spent fish
-

’ in all‘tﬂé months of the year indicated that Spawning

Erosa

occured in the species throughout the year, However, higher
percentages in the months of June to December ahd the higher
values of the gonadosomatic indices (GSI) from May to

L December were used in delimiting the peak spawning season.
Period of peak Spawning cofacided with the period of higher
condition factors in the Species, ..
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ii

Fecundity estimates ranged from 2,(29 to 11,687 while the egg

diameter ranged from 0.57 to 1035 mm. The gonad maturation stages

\

were classified as immature, ripening 1, ripening 2, ripe, ripe
running and spent stages. The Histological growth of the ovarian egg
was monitored and the stages involved in oogenesis of I. africana

were classified as oogonium, p;imary oocyte, primary vitellogenesis,

secondary vitellogenesis, tertiary vitellogenesis, hyaline-oocyte
and corpora atretica. .

A racial study of I. africana collected from Lagos Coast, off
?rass and Bonny Rivers showed that they were not genetically

separable populations, Significant differences were found only in

the anal fin ray counts of specimens off Lagos Coast as compared with

the other locations.
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INTRODUCTION

Along the Gulf of Guinea, Ilisha africana (Bloch) constitutes

the dominant member éf the family clupeidae and the Nigerian Coastal
waters is the area of its greatest abundance (Guinean Trawling Survey
Report, 1968), Though there are rnumercus references 'on the clupeids,
mich of the studies were felated to their taxonomy hence Whitehead
(197é) noted that the exteﬁt of the clupeid fauna was fairly well
known but for the vast majority of the species, knowledge of their
biology was still inadequate.

FAQ Report (1966) noted that there was considerable stock of
I. africana off the Nigerian Coast and thus expressed the need for a
detailed biological study of this species. Since then, very few
studies have been published on this specieso Available information
include those of Tobor (1966) on the taxonomy of the species and
Fagade and Olaniyan (1973) who discussed the food of the species in
Lagos Lagoon.

This study was therefore undertaken to provide information on
some aspects of the biology of L. africana caught off the Nigerian
Coast. Aspects studied included taxonomy, distribution, age and
growth, food and feeding habits, reproduction and racial dlvergence

along the Nigerien Coast, ’I‘he fishery of the spocies was also revicwed.

LITERATURE REVIEW
There are about three hundred species in the herring family
(Clupeidae), most of which live in the coastal seas of the temperate
and tropical regions (Marshall, 1966). Amongst the rumerous species,
taxonomic studies on the gerus Ilisha have engaged the attention of
many auathors (Fowler (1936), Poll (1953), Tobor (1966), Blache et al

4

(1970), Rao (1972, 1973, 1974, 1975), Ramaiyan and Whitehead (1975)).
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However, of all the Tlupeids, the taxonomy of Ilisha species, which

had been based on different criteria have resulted in conflicfing views,

ur—

These have thus necessitated the needs for redescriptions and revision

of this group of fishes. & recent and very comprehensive taxonomic

study of this group of fishes in the Indian waters was that of Ramaiyan
and Whitehead (1975). This paper gave distinct descriptions as well
as the various meristic and morphometric body ratios of the Indian
Ilisha species, The form of phe swimbladder was also emphasised as a
diagnostic character to spocies differentiation.

In a similar manner to taxonomic studies meristic counts and
morphometric characters have been used in racial studies. Another
useful method is electrophoresis, though this has been of less common
usee Avallable literature shows that numerous studies havé been
undertaken on the raciel divergence among the Pacifie herrings (ﬁéHugh,
1954). Many of the initial studies showed that the most satisfaétory
character for the detectién of populaticn differences in the Pacific
herring was the mean number of vertebral centra. It was therefore
probable that it was for this reason that subsequent investigators did
not make equally thorough §tudies of other,charaéﬁerSa In fact
Chapman et al (1941), McHugh (1942) and Teseer‘(3949) employed the
exclusive use of vertébral counts in their studies. However McHugh
(1951) noted that in Engraulis mordax mordax (Girard), fin ray counts
and gill rakers provided useful additional information on the
population structure of the specles. Presently, there is probably no
information on the racial divergence of 1. africana.

Various aspects of the distribution of major clupeid species

have been studied, Bainbridge (1963) reviewed the distribution and

the biology of the benga, Ethmalosa- Fimbriata (Bowdich) throughout its
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species (Bayagbona (1969), Ikusemiju (1975)). It may be found suitable

range of occurrence along the West African Co=st from Senegal to

-
Angolas Olsen and Lefevere (1969) described the length distribubion
of Eo fimbriata in Midwest, Nigeria while Fagade ahd Olaniyan (1972)
gavé an account of its size and spatial distribution in the Lagos
lagoon. The Guinean Trawling Survey Report (1968) gave.an.account
of the distribution of the clupeids, including I, africana along the |
Gulf of Guinea. It noted that I, africana occurred at depths ranging
between 10 ~ 50m but the greatest abundance was .at depth of 20 = 30m.
Fagade and Olaniyan (1972) described the vertical distribution of
Eo fimbriata., They noted that the juveniles were fo@nd in very shallow
vwaters close to the shore while the mature adults were found in slightly|

deeper waters of the Lagos lagoon.

Generally, the concept of diurnal vertical migration is a common

featureg ameng, clupeids and other. pe;aglc specles. Reynolds
(1969} noted that

Pellonula afzeliusi (Johnels) undertook & diurnal vertical migration to

‘and from.surface waters of the New Volta Lake, Ghana. Similarly,
Ikusemiju (1973) noted the pulagic nature of;go afzeliﬁsi at night
in the Lekki lagoon, Nigeriéq |

The study of age and growth has engaged the atteﬁfion of numercus

fishery biologists including Elackburn (1950), Damnevig (1956),

Christensen (1964), Tobor (196%) Bayagbona (1969Y, Fagade (1974),
Tkusemiju (1976}, Ezenwa (1978) and Warburton (1978) . The commonly

used methods of ageing fishes include the Detersen's meﬁhod using

the length frequency distributions and the examination and interpre-
taticn of growth marks formed on the hard parts of the fish such as

scales, opercula, otoliths, vertebrae and spines. However,.the use

i e —

of tho' Petersen's method is limited and found inadequate in some fish
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for ageing fish which live for only a few years and breed for a short
pericd in the year as possible overlap in length distribution is then

absent. This method has infact been recommended fFor supplementary.

use in conjucticn with other methods (Fagade, 1974). Growth is

influenced by many physical factors like temperature, food, length of
daylight, salinity and pH. The effect of temperature and food on
growth 1s pronounced among fish species in the temperate regions of
the world, producing rapid growth during summer monﬁhs and reduction

or cessation of growth during the winter months, However, in the

tropical regicns where temperature variation is slight and food is
available for the fishes throughout the year, uniform growth can still
be interupted by other physiological factors such as breeding and

salt tolerance (Fagade, 1974), Fagade further pointed cut that the
reduction in growth during particular periocds resulted in the formation
of growth marks on the hard parts of fishes, Blackburn (1950) noted
that equivalent marks or rings were formed only in sexually mature
fish and at a period when the fish spawned. These ma?ks were thus

termed spawning marks or spawning rings. This pericd of mark formation|

was also a period when the body fat was lowe The variations of growth

are manifested on the hard parts of fishes as hyaline and opaqué zones |
and are used in ageing fishes., Dannevig (1956) showed that the !
transparent zones of otoliths which remained light after burning the %
otolith, consisted of only inorganic material while the opaque zones |
which turned dark after burning the otolith consisted of both

. '
inorganic and organic material.

Methods of ageing fish by observing the hyaline and opaque zones

in scales, otoliths and bones have met with varying degrees of success

H

a P




in tropical fishes (Bayagbona 1969). Tobor (1969) and Fagade (1974)
also expressed the difficulty of using this method ih tropical fishes
while Ezenwa (1978) and Warburten (1978) have both éucceeded in using
the dorsal spines and otoliths to age tropical catfisheso

The food of sardines and the various feeding ﬁabits have engaged l
the attention of many biologists (Hardy (1924), Hand and Berner (1959)[

Muzinic (1960}, Legarf and Maclellan (1960), Adeniyi (1972), Fagade

and Olaniyan (1972, 1973), Okera (1973), Ramaiyan and Whitehead (1975)).
Basically, the food consisted of plankton and to a large extent, -the

varlous compositions depended on the constituents: of the plankton in

the area. The incomplete overlap of diets of fishes in the same

environment and hence the avoidance of seriocus competition for food has
A% been demonstrated in many fishes (Swynerton and Worthington (1940),

Hartley (1948), Maitland (1965), Cadwallader (1975) and Ikusemijit’

and Olaniyan (19770, Swyner£on and Worthington '(1940) related how /

fishes chose different feeding grounds and when, some of them had the

same feeding ground, how they fed on different organisms or different

&
species of the same organisma Hartley (1948) in his own contribution

| after studying‘the ford of 11 fish species, no?ed that in no two
fish species was there a true identity of feeding habit, though there
was some degree of competition between the fishes. Though Frost (1950)

i indicated that the diets of galmon and trout Qere identical and they

formed a pair of species in close competition, Maitland (1965) noted
that each of these fishes and three other fish species, apart from
having common food items, the diet of each fish had a peculiar
characteristic. Cadwallader (1975} noted that with few excepticns,

the same food organisms were utilised by the galaxiid, the ully, the
’ f

|
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'also noted differences in the diets of three Chfysiéhthys species from

eels and the trout but the relative proportion of each food type in |

the diets varied between the species. Ikusemiju and Olaniyan (1977)

the Lekkl lagoon, Nigéria.
The diets of fishes relative to their sizes have also been studied
by earligr authors such as Swynerton and Worthingtoé (1940), Frost
(1950), Maitland (19655, Fagade and Olaniyan (1972) as well as
Ikusemiju and Olaniyan {1977}, Similariy,'records on feeding inter=
relationship between fish species include those of.Hértley (1948},
Frost (1950}, Maitland (1965), Fagade and Olaniyan (1973), and

Cadwallader (1975). In his own contribution, Hynes k1950) not only

I

studied the food of two freshwater sticklebacks (Gasferoteus aculeatus
and Pygosteus pugitius) but alsc reviewed the various methods used
in the analysis of food of fishes, namely the numerical, frequency of
occurrence and the volumetric methédsc

A biclogical parameter needed for the estimation of the abgolute‘a~
size of a Spaﬁning population of fish from.the‘totai?égdﬂbroéucticn
data is the average fecupdity of a representative femble in the
population (Hislop and Hall, 1974), Bagenal (1968), further defined
fecundity of fish as the rumber of ripeﬁing eggs in the female prior
to the next spawning period. Presumably because of iés importance in
population statistics,cgy;xﬁd fecundities have been widely studied
and aspects that have been commonly examined included the fecundity -
length, fecundity ~ weight and fecundity 2ge relationships, (Nagasaki
(1958}, Fagade and Olaniyan (1972), Burd and Howlett (1974) and
Otobo (1978)). Fecundity has also been demonstrated as a racial

Character and thus used in distinguishing different fish stocks

R
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(Dmitriev (1958}, Nagasaki (1958), Burd and Howlett (1974)).
The importance of histological sections of gonads in sex \
determina?ion in fishes was noted by Dolan and Power (1977}, In

addition to this, histological secticns of gonhads are also useful

RS e

in accurate determination of the variocus gonad maturity stages in

fishes as well as in the monitoring of histological growth of fish
gonads (Htun-Han (1978)),

s
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MATERTALS AND METHODS

Field work

The training vessel, 'Federal Argonaut® was used for the

collection of samples used in the study. The vessel is 20m long and

it has an engine capacity of 425HP. The length of fhe trawl net used

for fish collection was 22m with body mesh size of 7.5 cm. and
stretched cod end mesh size of 3,75 cme The net was made of cotton
material. Fishing trips were made during the first and‘third weeks of
the month and the duration of the hauls was usually one hour, Most

of the fish samples used in the study were caught off the Liagos Coast
and here fishing was done between latitudes 3° 11'E and 3° 35¢E and
longitude 6° 17'N and 16° 24'N, Fishing was usually done at
predetermined depths ranging from 5 = 25 fm (10 - 50m). The fish
collected in each haul were sorted out on the deck, washed and
reserved for further work in the laboratory. All the:specimens to be
used in the laboratory except those to be used for age determination _

Samples of fish were also obtained

¢

off Benin River, Bonny River and Brass. Plankton samples were

were preserved in 10% formalin.

collected and preserved in 4% formaline Fig. 1 is a'map of the
Nigerian Coast indicating the sampling stations.

Laboratory work

Two thousand, nine hundred and thirty-six (2,936) specimens of

|
|

examined in the study. The total length and standard length of each I

I« africana were caught between November 1978 and October 1980 and

fish were recorded to the nearest tenth of centimetre and the total
weight of each fish was recorded to the nearest tenth of a grame

Each fish was then opened up, the sex was determined by visual
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examination under the binocular microscope and the maturity stage of
the gonad was determined and recofded. The gonad was removed and its
weight recorded 1{:0 the nearest mﬁdredth of a. gram using a. aa!‘tdrl:_.u;ls
sensitive balance, | | |
Taxonomy and racial study
The meristic characters used were:
(1) nNumber of  dorsal fin rays
(ii) Number of pectofal fin rays
(11i) Number of anal fin rays
(iv) Number of abdominal scutes 4 {
(v) Number of gill rakers on the right side of {
the lower portion of the anteriorfgill arch ,
(vi) Number of gill rakers on the left side of the
lower portion of the anterior gill arch
(vii) Number of ventral fin rays
(viii) Number of vertebrae,
Where two rays had a common reot, they were ccuﬁted as ones. This w%s
the procedure adopted by Fagade (1969) and Ikusémiju {(1973) for the[
meristic counts of fishes from Lagos and Lekki lagoons respectivelﬁ-
The pectorals were counted on the left side of £he fish. The gillj

rakers on the lower part of the anterior gill arch were counted un&er
l

[
magnification after removing the complete anterior gill arch from ?he
fishs For the vertebral counts, the flesh around the skeleton was’,
teased off and the skeleton was then thoroughly rinsed and dried béfore

counts were made. The counts included the atlas and the urostylea’
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Morphometric characters used were:

(i) Standard length

(ii) Head length
(iii) DBody depth

" (iv) Eye diameter

(v) Head depth

(vi}) Snout length ’

(vii) Caudal peduncle length. . ’
All the measurements were made on the left side of the fish. The ;
standard length was measured from the tip of thegsncut to the !
structural base of the caudal fin, head length was measured from the;
tip of the snout to the projected most posterior.margin of the opercLlar

. !

membrane. The measurement of the body depth wasjtaken as the distance
from just anterior to the first dorsal fin ray to a point vertically

below it on the ventral surface. ' J
. . |

Age determination

The Petersen's method, the opercular, the scale and the otolitﬁ

|

check techniques were employed in order to be able o compare results.
However, only the scale and the otolith check techniques were i
I

successfully appliedo. Bocause the scales of the fish were easily 1?st

5

i

and thus most of the fish in the samples had few scales left on theT
by the time they were landed, the bulk of the work on ageing was doée

using the otolith check techniqueze ’

|

1

Scales were obtained from 25 fish, Samples of -the scales werel
obtained on the left side of the fish from }
1) the tail region of the fish ;

2} the hind trunk, behind the dorsal fin )

3) the mid trunk, close to the insertion of the pectoral

fins anterior to the dorsal fine.
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These areas were chosen because they represent the 3 major sections

|
of the fish namely the anterior, the middle and the posterior of ’
the fish, Examination showed that apart from the fa;t ﬁhat the scales I
near the pectcrals were most available on the fish, they were those !
on which the growth marks were most visible. Therefore, for ageing

the fish, scales were obtazined from this region of the bodye The

scales were rubbed clean under tap water and they were then placed on

i
number of growth marks outside the mucleus was recorded and the

distance from the centre of the rnucleus to the farthest edge of the

|
a microscope slide and examined under a binocular microscope. The {
[

scale was noted. The position of the last anrmal ring was also recorded,

The annual ring appeared as opaque zones and could even be seen with f

naked eyes when the scale was held against the source of light, ]

The opercular bones on either side of the fish were removed and
they were cleaned of surrounding flesh by rinsing and rubbing with
the fingers under running water. They ;ere then examined under the
binccular microscopes !

Two hundred and'seventynsix (276) otolith pairs:were collected
from fish caught between Jarmuary and Deéemiaer 1979, 'The pairs of
otcliths were removea from the otic capsules and kept in labelled
envelopes for about 3 months to allow for adequate déhyd;ation prior

to examination; it was found during the course of the work that clearer

rings were obtained when the otoliths were drier than when they were

fresh and 'wet'. The length and depth of the otoliths from the left
It

side of the fish were measured under a binocular microscope to the I

nearest tenth of a millimeter. & comparison of measurements from the

left and right sides of the fish gave similar results, |
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‘it turned golden brown. The otolith often cracked'through the {

The left otolith was placed on a metal spatula, convex side

up and it was burnt in the flame of a methylated spirit lamp until

-

mucleus but if kept in the flame for too long, it exploded. The ;

otellth was burnt for 20 ~ 40 seconds depending on its size. i pin

was pressed through its mucleus thus separating the otolith into

fractures along the cracks. The fractured surfaces were examined

under reflected light from a binocular microscope»usi%g xylene as

a clearing agent, Occasionally contimations of zones on fractured

|
|
|
|
|

surface were also traceable to the ventral and dorsal surfaces of the
otolithe The number of dark zones as well as the:position of the {
last zone relative to the edge of the ctolith were recorded. [

' I

Sometimes whole circles of dark zones could be clearly seen even !
!
on the concave and convex surfaces of the otolith. The total lengths

)
of fish collected in each month of the period of study were used in {
computing the length frequency distribution for the species,. i

Food and feeding habits

!
The specimens for the food study of I, africans were caught !
— %- ,

off the Nigerian Coast between November 1978 and October 1980,

LY

- !

Analysis of the food was undertaken using the volumetric, the ,
|

|

numerical énd the freéuency of occurrence methods.
The stomach wasJ;emoved from each fish by slitiing the fish

from throat to amus and then cuttingroff the intestine. Since the !
i

!

fish were preserved in formalin immediately they were faught, the

stomach ceontents were assumed to be representative of~the last meal|
| !
|

of the fish.
!

lf
{

o
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Volumetric method

The stomach with its content was dropped into a‘ 10 ml.
measuring cylinder contzining a known volume of watef. The volume of

the stomach and its content were then determined. The contents of

the stemach were removed and poured into a petri-dish. The volume of
the stomach was determined by water displacement methode. By
subtracting the volume of the stomach from the volume1of‘the stomach
and its food content, the volume oflthe food content ﬁas determined.

The volume of each food item was then expressed as a percentage of the
volume of all the food in the stomach.

Numerical method

i

The number of each type of food item in each stomach was recorded.

The total number of individuals of a food item was then expressed as

a percentage of the total number of food organisms fourid in all the

fish examined,

Frequency of cccurrence

This was taken as the mumber of stomachs in which each of the

organlsms occurred.

The percentages of frequency of occurrence were
»

calculated relative to the number of stomoach contaihing.food.
The merits and demerits of these methods have been examined by
Hynes (1950), Hunt and Carbine (1950), Lagler (1956).
Q

Plankton collection and analysis

For the collection of samples, a fine mesh plankton net with

a glass jar at its cod end was attached to a towing warp and the

fishing vessel was operated at about 1 ~ 1% knots. In this way,

surface horizontal plankton samples were collected over a period of

10 mirutess The plankton collections were preserved in 4% formaline

1
I
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The plankton samples were snalysed both quantitativety =and
qualitatively, the different cunmpenents being determined and
designated by their relative siundance in the sa

rpl(. -
Fecundity

In I. africana, the left genad is smaller_thaﬁ‘the right one.

A preliminary investigation was carried cut to find‘out if the eqgs
in all the parts of the gonad were in the same maturity stage. The
ovaries of a fish 17.9 cm total léngth was used for this exereise.
The gonads were divided into 3 portions as shown in plate 1 and
the sizes as well as the appearance of the eggs were notede It was
fgund that the eggs from the different porticns of the‘ovary.waré
in the same stage of maturity and size. For this feaSon, all the

€ggs in both ovaries of §peécimens used for the fecundity
study were counted.

1
.

Fishes used for the fecundity study were in the late ripening
sfage. The qonads Qere removed from the fish and storéd in specimen
bottles containing 70%’a1coéol for preservaticn pricr to fecundity
determination. Each gonad wes fully Lebziled denotinglthe fish length,

fish weight and the gonad wcight,

The gfaviﬁetric method was employed in fecundity déterhination.
The alcohol was drained from the gonads using filter paper set in a
funneio The gonad wa; then weighed on a Sartorius sensitive balance.
The ovary was opened up and the ovarian membrane and tissues between
the eggs were remcved, Ali the eggs were then weighed immediatelye
Threc 0059 samples were weighed and put in separate petri—disheso
The number-of egys in sach of the petriw-dishes was determined under

a binccular micrescepe znd the. total number of -eggs

—_
e ——
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contained in the ovary was determined by simple proportion. The

average of the three values so obtained gave the fecundity estimate

»

for that particular fishe

Fifty eggs from the ovary were lined up in five r&ws'and their
diameters were estimated using a ﬁicrometer eye pilece hhich had been i
calibrateds The average diameter of the eggs in each‘fish was thus
obtained. I

Histology of gonads

The gonads of gpecimens caught:betwéen July.1979 and. JUIyTBEfO
used in studying the histology of the gonads of I. africana. The fish [

weight, fish length, sex, maturity stage and gonad weight were recorded

for each fishe The gonad was fixed in Bouin's fluid. The composition

of Bouin's fluid was a mixture of 1g picric acid, 1.5 ml of glacial
acetic acid, 60 ml of 40% f:rmaldehyde and 150 ml of ethancl

(Pantin (1959)). After a period of 24 hours, the fixatiye was decanted E
and the gonad was dehydrated in 2 = 3 changes of 70% alcohol within ,
24 hours, 2 changes of 90% alcchol for 32 hours and finally absolgte {
alcohol for 12 hours. Xylene was then used as a clearing agent f;r ;
cne hour after which the gonad was transfer;ed te moiten wax and ,
allowad tc stay in the oven for = whils, The gonad was finally

embedded in clean molien wax and left to sete Cross:sections of the ‘
gonad were fcund te be best when the thiqkness éf thé secticns was {
10 Ua The ribbons of cut sectirns were transfer}ed to clean plain {
microscope slidese i few drops of 2% alcohol were then added and ‘
were left for a few minutes to straighten the sections. The ribbons {.

were then transferred tc warm water {akbout 409:) to further straighten

them. The sections were then remcved from the water and mounted on

|
|
|
|
|
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plain microscope slides which had been previocusly rubbed with albumen
(for preservation of sectiocns) and marked with an appropriate index

numbere The slides were then placed on a hot plate for 20 minutes.

At least two slides were prepared for each gonad,
: 4

Staining technique

T

The prepered slides were stained using the Erhlichts acid
) F
haematoxylin and eosin. The composition of the Erhlich's acid

haematoxylin as described by Pantin (1959) is stated below:-

Haematoxylin 2g
Glacial acetic acid 10m1
Glycerol 100ml,
Absolute alcohol 100m].
Water 100ml
Alum excess

The Erlich's acid haematoxylin was prepared by dissolving the
haematoxylin in the absolute alcohol, then adding the aéid followed
by glycerol and water and lastly excess alum. The mixture was
allowed to ripen until it assumed a dark red colour.: |
The prepared slides were kept iﬁ xylene for 10 = 15 mimites and
then transferred to 2 changes of absolute alcchol keeping them in each
for 5 = 10 mirmtess They were then kept for 1 minute éach in 90%
alcohol respectively and then in Erhlich's haematoxylin for 10 minutes.
The haematoxylin was washed off in 70% alcohol and the'slides were

drawn through acid alcohel (1% Hel in 70% alcohol) for, 2 - 5 seconds,

This was again washed off in 70% alcohole. The slides were kept in

water for 10 - 15 minutes and then passed through 70% 'and 90% alcchol

——— e

—_—————— .
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respectively and then into eosin where: they were kept fo: 2 mimutes.,
The slides were then transferred into 90% alcohol and then into
absclute alcchol and finally into xylene from where they were

removed for mounting using Canada balsam.
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RESULTS

1. TAXONOMY
The taxonomy of I. gf_g_é_g____m.uas based,_bn the

meristic counts and morphometric measurements made from fishes
caught off Lagos Coast. The dorsal fin ray counts ranged from
14 ~ 18 with a mean of 15,39 while the counts of the anal fin rays
ranged between 41 and 49 with a-mean of 4627 and, the pectoral
fin rays ranged between 13 and‘is with a mean of 14,67, -All the

Specimeéns examined had 42 vertebrae and & ventral fin rays eachs |
The abdominal scutes varied from 25 — 29 + § — 7 while the rnumber
of gill rakers on the lower portion of the anteriér gill arch

-varied from 65 ~ 72 with a mean of 66.85, The meristic counts and

L
1

morphometric data are shown in Appendices I and IT ¥espectively,

Figures 2 = 6 are illustrations of the distrjl.butions of -the
meristic counts of I. africana. The distribution of the abdominal
scutes was dimodal with its modeé at 31 and 33, The distrikutions
of the dorsal fin rays,.anal fin rays and the gill rakers conformed
with the expected normal distribution. However, the distribution
of the pectoral fin rays was not normal.

The ‘total number of gili rakers on the lower:anterior glll
arch varied between 66 and 72 while the mimber of abdominal scutes
variec from 30 - 3S° However, 'there whs no distinct
linear variatton in the numbers of »qill rakers
and number of abdominal scutes with increased fish sizee Figs. 7
and B8 illustrate these respectively. However, thé head length,
head depth and body depth varied directly with increase in

standard length of the fish. These are illustrated in Figs. 9 = 11,

e e

————

 ————
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FIG. 2, Percentage distribution of dorsal fin rays
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Most meristic counts and morphometric ratios obtained in this j
{
The wvalues /

study are comparable to those obtained by Fowler (1936),
from this study and those of Fowler for -the Congo River are presented
;

& in Tables 1 and 2 respectively. _
/

.-ﬁ ‘!'

" Table 1. Comparison of meristic features of I, africana of £ f

?ﬁ ¢ Lagos Coast with those off Congo River (Fowler, 1936) ;

| .

Meristic | Lagos Coast Congo River /

characters (Fowler, 1936) o

, f/

P Dorsal fin rays IIr, 10 - 14, 1 1II, 12, 1 or III, 13, I

Anal fin rays I or IT or IIT, 39-45, I |IT, 43, I ,‘i

)

(41 - 49) ' ;

Pectoral fin rays 13 - 15 ] ‘ f

Abdominal scutes 25 ~29 +5 -8 25 ; 27+ 6 - 8 ;

r; | Lateral median scales 40 . 40 f

Gill rakers 9~ 11 + 22 - 25 12_4 28 f

i

.———
———
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Table 2. Comparison of body proportions of I, africana from !

Lagos Coast with those off Congo River (Fowler, 1936)

1
+

P
Body ratio I l.agos Coast Congo River f
" (Fowler, 1936) f
;
Standard length/Head length | 3,33 - 3,88 3,50 = 3,67 f‘
|
Standard length/Body depth 2071 = 3,02 2088 = 3,00 f
!
. E
Head length/Head. depth 0.90 - 1.06 1010 = 1,13
|
‘ : !
Head length/Snout length 3050 = 3.90 | 3650 = 4,00
‘ I
' i
Head length/Eye diameter 3,00 = 3.86 f
- Il
Head length/Caudal peduncle _ ;
length 2086 - 3,53 3,00 = 313
- |
Head depth/Eye diameter I 3e14 = 3,70 ;
i : |
)

|
}

However, a major variation was in the rumber of gill rakers, the g111

rakers on the anterior gill arch being more mumercis in the specimens from
the Congo. The proportion of head length in fish standard length was !
’ I
3633 = 3488 while that of body depth in standard length was 2071 = 3.02.
- . ]

Head of fish was about long as dgep, the proportion of head depth in head

length being 0.9 - 1,06, Snout .length in head length was 3¢5 = 3.9 wHile

the proportion of eye diameter in head length was 3 0 «~ 3.86, Similarly,

the proportion of eye diameter in head .depth was 3014 = 3070. The body of
the fish is compressed 1aterally the fish thus being thin. The lower 'profile

was more convex than the upper proflle in the anterior end of the fish.
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The caudal peduncle was strongly compressed, it was as long as it was j
] !
| .

deepe Its length in the head length of the fish varied from 2086 = 3,53,
' |

The meristic counts made in this study were also comparable to

those of Poll (1953) for specimeﬁs from South Atlantic waters and ‘
H

Tobor (1966) for off Lagos COast; These are shown in Table 3,
. i
; I
Table 3, Meristic characters of Ilisha SPo

> |
Meristic characters South Atlantic | Lagos Coast Lagos Coast l
(Poll, 1953} (Tobor, 1966) | (Present study)|.
. ! - _ i

Dorsal fin rays 15 - 16 13 - 15 14 - 18

Anal fin rays 44 - 49 42 ~ 48 : 41 - 49
*® Ventral fin rays . | ) _ 6 ’

Vertebrae ! 42 : 42

Abdominal scutes 30 - 35 27 - 33 30 - 35 f
Pectoral fin rays ? 14 13 - 15 !
p Lateral median scales 40 - 42 | 40 - 42 . E
' t




Specimens of 1. afﬁicana were obtained along the Nigeriaq’c

2o DISTRIBUTION !
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F

+

from off Lagos, off Benin River, off Brass River and off Bonnj

River,
= (1)
34
iy
{i1)
r\_‘.-\
(iii)

P

I. africana was encountered at depths of 5 - 25 fm |

“between 10 = 15 fm (20 -~ 30m) while the least catch!

v
'

'
Bottom depth dlstrlbutlon . ,

The dlstrlbutlon of this species in relation td

to bottom depth was examined off the ceoast of Lagos|
{ | !

(10 = 50m}., However, the greatdst abundance was f
i
!

was at 20 - 25 fm (40 - 50m) o ?iga 12 is a histogrém

of the distribution of the species with respect to heptha
The percentage occurrence at 20 — 30m depth was 39%

while it was 10% at 40 « 50m. At 10 - 20m it was %3%
and at 30 - 40m it was 18%. !

Other fish associates ‘ ;
,_Fish species commonly caught with I, africanag

included the crozkers (Pseudctolithus spp), the grjnter
' i
(Pomadasys jubelini (C & V)), the thread fin (Galecides

decadactylus (Bloch)), Chloroscombrus chrysurus (Lj,

Vomer setapinnis (Mitchill), the Eig eye (Brachydeiterus

auritus (Vale)) and the silver fish (Trichiurus lepturus

(LY From a depth of sbout 30m and at decper deptho,

the marine catfish (Arlus spp) were also commonly caught
/

with I, africena,

AR |

Piurnal vertical migration . |

No catches of I, africana were made during the
!
night time at depths of 10 ~ 50m. All the catches made

, f-

at these depths were encountered during daylight }TcursD
i
!

oast
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3. AGE AND GROWTH
(1) Length frequency distribution .
Two thousand, three hundred and eighteen (2,3185 specimens of |

I. africana caught off Lagos Coast were examined for the length =
The smgllest fish encountered was 4.2 cm

frequency distribution,
The size dlstr;butlon of the f

while the largest fish was 28,7 cn-
species followed the expected normal distribution as shown in

Filgure 13a. Figures 13a - n show the monthly length frequency

distribution for the fish between the months of November 1978 and
November 1979, There were no distinct modes to indicate the various
age groups among the specimens. ! ;
The length frequency distri%ution of T. africgna in relation to f

' |

depth was examined at 5m intervals between 10m and 50ms The results ,
At the depth of 10 ~ 20m, the saze:

arc presented in Figs, 14a - 44d.
At the depth of ,'

range of I. africana caught was between 4 and 23cm.
20 - 30m, the size range of fish was 9 - 26cm. Similarly at 30 - 40m,

size range of fish was 11 - 26cm while at 40 - SOm, the size range ;
of fish was 12 ~ 23cm. ‘ ' ;

. i
(i) Length - weight relationship ;
The relationship between the length and weight of fish was :

represented by the equation ! :
where W = weight of the fish , i

= length of the fish !
: ;

a and b = constants (Tesch, 1968).

The scatter diagram of the length « weight relationship for the

male and female I, africana are presented in Figs. 15 and 16 }
respectively while Fig. 17 is the scatter diagram for the combined ;

sexes.
The equations for the lcngth - weight relgtlonships for the

Lagos Coast werer
o5 Y ot 30122
Males: W =CD4498L
{correlation coefficient, r = 0,9986)

Females: W =-00420% 13155
( £ = 09989 )
r

Combined sexes: W =.53;‘3§5 L3p‘14‘1 r'
( r = 0,9989 ) ;
The values of the exponent b were 3,122, 3,155 and 3,141 for the

fish, female fish and the combined sexes respectivelye

| .f ,

o —
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- The length - weight relationships for I. africana ceught off
Benin River, Brass River and Bonny River were also examined.
The scatter diagrams of the length ~ weight relationships irrespective
of sex for the three stations are shown in figs. 18, 19 and 20
respectively,
The equations for the length - weight relationship for the sample
caught off Benin River were: r
Males: VW = Spox767 r3-186
( r = 0.986) 1
2 .
i Females: W =-0023%23 1,336
( r = 0s572)
Combined sexes: W = qodjlb.ts\ﬁL?“zsg
( r = 0,982}
- The values of b exponent were 3,186, 3,366 and 3,259 for the male,
' female and the combined sexes respectively.
For the sample of - africana caught off Brass River, the
equations for the length -~ weight relationships were:
Males: W =-<§055751-L3°068
I

( r 09980 )

]

Females: W =-?Q‘4989L3°110
{ r = 0,991 )
. w3 ¢ . 36075
Combined sexes: W =-g0B5534L
{(r= 0,988 )
b

The values of the exponent b were 3,068, 3.110 and 3.075 for the male

fish, female fish and combined sexes respectivelye.

=+
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The equati?ns for the length - weight relaticnships for

Ln africana caught off Bonny River were:
3,017

Males: W = 6064421
{ r = 0,980 )

Femafes: ¥ =.006653 1,306

i1 { r = 0985 )
Cornbifned sexes: W =965§A46 L3'076

© (r= 0,985 )

(iii) Ag? determination

Scales from 25 fish ancd 278 pairs of otcliths were examined for
age determination of this species. Only one band was found to be
formed in each year of the fish life. 'In the burnt otolith. this
appearsd os a dark ring while on the scoles it appeared as o
transluscent ring. The occurrence of a dark band on the cdges of
otolith and A %ranslusc&nt ring on the edgu of a scale were 6n1y
foaund in the fésh which wer in the ripe running stage or those that
had just shed tbeir @ggs or milt and the gonads were flabby and
possibly with %mpty space visible through the gonad walls. In _
specimens whic% had shed their eggs or milt for a fairly long perioed
prior to being caught, . ihe last dsck band on the otolith were.
close to its e@geo

The results of the age groups obtaincd by using the scale and
otolith techniéues were comparable and shown in Table 4, Results
from the otoliéh techinique however showed wider ranges for the sizes
of fish belonging to the different age grouns.

(iv) Age - length relationship

The age = length frequoncies were considered separately for the L

I
male and femalé fishe T%he results show that fishes belonging to all

n I
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Table 4s Age groups in I. africana caught off
1

i
Lagos Cogast.
i

1
= ! Size range (cm)
Age group A :
(Years) Scale technique Otolith technique
. f
0 ‘|II11°0 - 13°3 .690 - 1497
2 1* ; 1400 = 16,5 13,0 = 18,0
i \ R ||Il .
bl 2 ; 1601 ~ 18,5 16,0 =~ 1948
3* 19,0 ~ 2240 L1742 = 2240
|
a* .-‘ 22,0 = 2445
5* 2601 2742
~ 4
* A
!
!
i
%.
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.t
ages were found throughoﬁt the year but fishes in the 1+, 2% ana 37 age
groups were most commonl encountnred in the catchese The maxineim

age group found in the é%ec;es was 5% years. Fishes belonging to the
4% ana 5% age groups were not common in the catches. Among the males

the 0% age group constéfuted 26+3% while the 1+, 2* and 3* age group

F
constituted 27.5%, 29.4% and 14.4% while the 4% ang 5* age group made

+

up 2.5% and 0% of male fishes. Among the female fish, the O+, 1+, 2,

3%, 4% and 5% age groups contributed 11.3%, 34.0%, 34,0%, 17.9%, 1o9%
and 0.9% respectively. Tables 5 and 6 show the age = length frequencies
in the male and female fish respectivelye

The relationship between the length and age of the fish was
£l

represented by the équation:

4

L = a+b log A
where L = fish length
A = age of fish

a and b = constants
[
The equation? for the length « age relationships were:
i
Males: { L = 15,008 + 12,113 Log A

{correlation coefficienty r = 0.,873)

Females: L = 14,767 + 13,343 Log A

( r=0.843)

(v) Otolith length - fish length relationship

The relat;onship between the otolith length and total length ;
of fish was caiculated separately for the males and femalese The
variations offotollth length with fish length are shown in Figs. 21 and
22 for the male and female fish respectivelys. The mathematical
relationshipé between otolith lengths and fish lengths were calculated

using the equation:
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Table 6 Age - length frequencies in female I. africana

rl
0" Years 1 vears “"“2'* ‘Years . . . 3" vears : 4* vears 5% Years:
Fish . 7 ] . ) . . ‘: 1 ) - "”-m.h,_ - N
length |3jFiM|amlaiolals|oinip lsiriulalmlalsla SPONPPIFMapI|afalsiotnip|atr ifalufa|alals oo o be s fnlo o s & olvlp lotetils b
tcm) | | A | -
0""409 * X,
-4 I
- b
5"'909 2'1 1 ?
.| . - . E
400 14,9 2 1 11141 1{1t2 1 1 12 il2t211 1 2 ,;
”“ 15-.= 19,9 2 1 3 6i4111411§2]4 2 2121914131311§2 |1 1 18211 1
¥
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Y=aL : !

where y = otolith length in mm

t
B

fish total length in cm

aand b constants.

For the males,

S i Oo 752
’ Y =0:4853 L
(r = 0,946)

]

’ For the females,
0.737

1

- Y i:lﬁﬂiiﬁ’L

{r = 0.956) ‘
(vi} OCtolith width ~ fish length relationship |
The relationship between the otolith width and fish length was

expressed by the formula:

5
m
N
4]
o
fl

otolith width

o
I

fish length

a and b

1}

constants, l

For the male fish, :

0.595 |

lf‘)

Yy = 16-45i9L

(r'= 0,921)

and for the female fish, -
=z s, 05592
Y =3960%10%
% (r = 0,916)
Figures 23 and 24 are graphical reﬁresentations of the relationships
between the otolith width and fish length in the male and female

Le africana respectively.

(vii) Scale length -~ fish length relationship
’."..
The relationship between the scale length and fish length was

examined. It was found that the scale length increased with fish leﬁgth
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i
as indicated in Fig, 25, The relationship was described by th?

equation: S; = a+bL ;
where . . !
S, = scald length in mm i
L = fish length in cm i
aand b = constants.

The equation obtained for scale length - fish length relationship in

I. africana was '
_m

i

SL - 09343 + 00057 L

i
(r = 0e980)

; : \
(viii) Age - weight relationship

's
The age - welght frequencies were prepared separately for the '

male and femalc flsh and are presented in Tables 7 and 8 respectiyely.
Generally, the weights of the fishes increased with fish age, though
there were overlaps in the weights of the various age groups. Amc‘;ng
the males, fish in the 0% age group had weights in the range 0 = 30g,
the 1* age group had weights ranging from 11 - 50g., Fish in the 3
and 4% age groups had weights ranging from 21 - 80g and 81 - 110g !
respectively. No male fish were encountered in the 5* age group, i
Among the fémales, fish in the 0% age group had weights between 0 - 20g,
those in the 1* age group had weights ranging from 11 - 50qg and those
in the 2% age group had weight range of 11 - 60g. Fish in the 3" ’ 4
and 5% age groups had weight ranges of 31 - 80g, 81 = 100g and 141 = 150g
respectively, . ' :

The age « weight relationships are illustrated in Figs. 26 and 27

i
for the male and female fish respectively. The age = weight relationship

was based on the equation:
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as indicated in Fig. 25. The relationship was described by the

equation: S;, = a+bL r
where
sL

L = fish length in em

= scal® length in mm

a and b = constants. I

' ;
The equation obtained for scale length -~ fish length relationship in
I. africana was . .

SL = = 0,343 + 0.057 L,

]

(r 0.980)

]

(viii) Age - weight relationship

The age «~ weight frequencies were prepared separately for ﬁhe

male and female fish and are presented in Tables 7 and 8 respecﬁivelyu
Generally, the weights of the fishes increased with fish age, tﬁcugh
there were overlaps in the weights of the various age groubs. Among
the males, fish in the 0* age group had weights in the range 0 « 30g,
the 1% age group had welghts ranging from 11 - 50g. Fish in the 3"
and 4* @ge groups had weights ranging from 21 - 80g and 81 - 110g
respectively, No male fish were encountered in the 5 age groupn
Among the females, fish in the o* age group had weights between 0 - 20g,
those in the 1 age group had weights ranging from 11 - 50g and those
in the 2% 8ge group had weight range of 11 = 60g. Fish in the‘3 ’ a*
and 5% age groups had weight ranges of 31 = 80g, 81 -~ 100g and;141 - 150g
.

respectively, !

!
The age - weight relationships are illustrated in Figs. 26 and 27

for the male and female fish respectively. The age = welght rélationship

was based on the equation: |
|
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Vi = a+ bh
where W = fish weight (g)

A = hge of fish (years)
a and b = constants.

For the male fish,
W= 10391 + 14.629A

{r = Oc874)

while for the female fish,

W 50447 + 170694.\:-\

(r = 0.844)

(izx) Condition factor
The condition factors for_I_° africana were calculated using

the formila,
K = 100w
L3

where K = condition factor
W = weight in grams

L total length of fish in cm.

It

The condition factor in relation to size, sexes and perio

of the year were examined. For the male fish, the X - values ranged

from 0e38 = 0,77 while for the females, the K - values ranged from
0044 ~ 0.85, For the combined sexes, the K = values ranged from

0038 ~ 0.85. The K - values obtained for this species are shown in

d
:
)

Tables 9 and 10. The specimens were divided into Scm size groups in,

order to facilitate the examination of variation of K - values in

relation to size, For the male fish in the size groups & = 10 cm,

-+

11 ~ 15 cmy 16 ~ 20 cm and 21 - 25 cm, the mean K - values were 0,60,

0o64, 0,65 and 0,66 respectively while in the female fish, they were
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Table 7.

Age - weight frequencies in mele I, africana

59

Weight in
grams

Age in years
1" 2*

0 - 10
11 - 20
21 - 30
31 - 40
41 - 50
51 - 60
61 - 70
71 - 80
81 « 90
21 - 100

101 - 110

12

27

16 2
23 8

4 18




P2

G0

Age - weight frequencies in female I. africana

Table 8.

Age in years
Weight in
grams 1+ 2*
6 - 10
11 - 20 12 1
21 = 30 13 7
31 - 40 10 | 17
41 - 50 1 8
51 - &0 3
61« 70
71 - 80
81 -« 90
91 - 100
101 = 110 - -

S .
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0e59, 063, 0,66 and 0.66 for the 6 - 10 cmy 11 = 15 cm, 16 = 20 cm

and 21 -~ 25 cm size graups respectively, In the female fish, the
mean K - value for the fishes in the size group of 26 - 30 om was
0072, There were noticeable inc;ease in mean K - values with increase
in size group in both the male and female fish, In the mole fish, the
mean K - values increased from 0.60 in the 6 i0 em size group through '

0.64 for the 11 ~ 15 cm size group, 0e65 for the 16 —= 20 cm size group

and 0066 in the 21 - 25 cm size groupe In the female fish, the mean

K =~ values increased from 0.59 in the 6 -~ 10 ¢m size group to 0,63 in

r
{

the 11 = 15 cm size group and 0,66 in thc 16 - 20 cm and the 21 = 25 cm
size groups and the highest mean K of 0.72 was obtained in the |

!

As shown in Table 9, the same trend of changes !
C '

'

26 = 30 cm size groupe
in condition factor with increase in size group was cbtained for the ;
i

sexes combined.

ation in condition factors was also examined, !

The seasonzl vari
n K - value decreased |

On monthly basis; in the male fishes, the mea
progressively from 0466 in November, 1978 to 0,60 in May and then it .

’ increased to 0.66 in June followed by a decrease to 0.65 in July and

Auguste. There was a further decrense to 0.63 by September and then an

increase to 0,49 in Octoher, In November 1979, mean K was 0.64 while

i
in December, it was 0,65, For the female fish, the mean K was 0.66 !

!

in Noevember 1978, It decreased to 0,63 in December. In January 1979,
it had increased to 0,67 Lut by February, it was 0.63 and 0,65 in |

March while it was 0.62 in April and May. It increased to 0.68 in j

June, while it was 0,66 in July, August and September and it further

educed to 0.64 in November o
{

increased to 0.70 in October but again r
Thcse rasults are presented in

In Decerber 1979, the mean K was Cuf7e

Table 10 and illustroted in Fig. 28, Figure 28 indicates a genera}
J

{

/
{

|
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§ Table 9.
L]

Condition factor (K) in relation to size of I, africana from Lagos Coast

)

N Males Females Coﬁbined Sexes

To?ii)length Numﬁ;r Range of Mean Number of Range of Mean Numbgr of Range of Mean
Specimens K - values K « values | specimens K = value K~value { specimens K - value- K=value

6 = 10 36 0044 ~ 0,77 0;60 ; 34 0046 - 0.71 - 059 70 Q.44 - O°77: 0.61
11 - 15 555 0038 - 0,76 0.64 f 405 0251 = 0,78 0.63 960 0.38 - 0078: 0.63
16 « 20 564 0s50 - 0,77 0,65 599 0044 ~ 0485 0.66 1163. 0s44 - 0,85° 0.66
21 ~ 25 39 Ge55 = 0,77 0.66 81 0659 — 0,79 0.66 120 -0,53 - 0:79. 0.66
26 - 30 - - - 7 0067 = 0572 0.72 7 0e67 ~ 072 0472
_“_““%“ﬁﬁ“*“*““wﬁwﬁﬁﬁﬁ%hﬁ_haﬁﬁﬁﬁ -




Table 10 °

Monthly condition factor (K) for I. africana off Lages Coast

-

Male Female Combined sexes
Tuéample Range Mean Sample Range .Mean: Sample Range, Mean

size Size size r
Nov. 1978 141 0e53 - 0,78 ‘0.66ﬂf 171 0.53 -~ 0,76 0.66 312 0453 - 0.78 0.66
Dec, 1978 57 0e54 = 0,72 0063 81 0e51 = 0,73 0062 215 ‘ 0451 = 0.73 0.63
Jan. 1979 95 0653 ~. 0,77 0e64 110 0:53 « 0,77 0,67 ‘205 0653 = 0,77 0.66
Feb, n 83 0650 = 0,74 0,62 76 0655 = 0,77 0.63 | . 159. 0650 = 0,77 0.60
Mar, » 66 0044 - 0,77 0.63 59 0046 = 0.78 0a65 [ - 125 0cdd - 0,78 0.61
Apr, ® 96 0a51 ~ 0.69 0460 54 0.51 = 0,78 0,62 -15¢ 1 0,51 - g,78 0.61
May " 72 0650 =~ 0,70 0660- 58 0645 =~ 0,73 0.62 130 - 0645 - 0.73 0061
June 71 0e57 u.e,vﬁj ‘ 0.66 53 0058 = 0,75 0e68 | .. 124 057 - b,75 0.64
July o _ 105 0e38 ~ 0,75 0465 54 © 0654 ~ 0,73 '} 0u66 ;;159 0638~ 0,75 0465
Aug, - " n a1 0653 = 0,70 0465 59 0e55 ~ 0,76 0.66 100 0e53 = 0,76 0e66
| Sept, v 37 0.56 = 0,74 f' 0.63 38 0s56 - 0,85 0066 75 0656 - 0,85 0.6$
Oct, 0 47 0o51 = 0,76 069 56 JL 0059 = 0,79 0070° 103 0e51 = 0,79 0.70
;HNquf“V" 37 0od6 ~ 071" 0.64 39 | 0056 ~ 0,70 0064 7 0046 = 0,71 0.64
Dec, ' n 60 | ousae 0:77 <0365 =63~ L. 0,57 - 0,79 L0467 | 123 0457 = .79 0466
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decreasing trend in the condition factor from November to May {(dry seaso%)
and higher condition factors from June to October (rainy season). i
Condition factars were also determined in fishes caught off Benin }
River, Brass River and Bonny River. '
The sample caught off Benin River consisted of 49 males and 19
femaless For the male fish, the range of K -~ values was 00,39 - 0,75 with
a mean of 0,63 while for the females, the range of K - values was 0057 -
0.97 with a mean of 0,66, Generally, the females had higher K - values
thén males. For the combined sexes, the K « values ranged from 0,39 toi
0497 with a mean of 0,64, |
The condition factor was also considered relative to fish size.
The size range of the male fish encountered in the catch was 11.6 ~
2045 cm while for the female fish, it was 14,8 - 21.2 cm, The fishes

were divided into three 5 - cm size groups. The condition factor

increased with fish size. For the male fish, the mean condition factors

were 0+61 for the 11 - 15 cm sige group, 0e64 for the 16 - 20 cm size

greup and 0,67 for the 21 - 25 em size groupe For the females, the mean
!

condition factors were 062, 0,62 and 0,97 for the 11 - 15, 16 = 20 and
!

21 = 25 cm size groups respectively. Similarly, for the combined sexes,

!
the mean condition factors were 0s61, 0ob4 and 0.82. K =~ values thus

increased with increase in size graup of fish ond it was relatively

- higher in females than males of the same size groury see Table 27.

l
For the 50 specimens of I. africana obtained off Brass River, the
K =~ values ranged from 0,60 = 0.81. The mean K was 0.68. For the male
fish, the raonge of K was Q,@O -_Q.Bi with a mean of 0,69 while for the
female fish,'the range of ﬁ ~ values was 0,61 - 0,75 with a mean of

0e68. The size range of fish used in the study was 14,1 - 22,1 cme
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Table i1, Condition factor (K) in relation to size of fish in I, africaqa caught off Benin River
Total length Males Females Combined sexes
(cm)

: Number of Range of Mean Number of Range of Mean Number of Range of Mean

specimens K - factor specimens K - factor specimens K - factor
11 - 15 20 0.57=0.59 0.61 5 0e59=~0.65 0s62 25 0;57 = 0469 0.61
16 - 20 28 Go39-0,75 .64 13 0a57-0,72 0e64 41 Ca39 - 0,75 0.64
21 ~ 25 1 Ge67 0e67 1 0697 0a97 2 0467 - 0,97 0.82

i 4 r# o8 5 e @
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Table 12, Condition factor (K) in relation to size of I. africana caught off Brass River
Total length Males Females Combined sexes
(cm) . - ;
Number of Range of Mean Number of Range of Mean Number of Range of Mean
specimens K « factor specimens K ~ factor specimens K = factor
13 - 15 10 0.60-0,74 0.68 5 0.62-0,70 Ge65 15 0660 = 0,74 0.67 .
16 - 20 12 0.62w0481 0.69 21 0:61=0,75 0.69 33 0.61 - 0.81 0,69
r21 - 25 - - - 2 0.65-0.88 0.67 2 0.65 - 0,68 0o.68
£ e p - %
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The menn eondition feetor fazreszzed with sizo groupe In the male fish,
the vaiues were 0,68 and 0.65 in the 11 = 15 cm and 16 ~ 20 cm siza
groups. Similarly, in tho female fish, the mean K = valuus wers 0.55

and 0069 for the 11 - 15 cm and 16 - 20 cn size groupse However, thot

of the 21 - 25 cm size group was 0.67. The condition factors with

respect to size of fish are shown in Table 12,
!

The X ~ values of thc 33 specimens obtained from Bonny River rhnge&

o from Q.61 = 0075 with a mean of 069, For the male fish, the range

Cf K was 0:.62 = 0,71 with a mean of 0.68 while in the female fish, the

range of X was 0e61 = 0,75 with a mean of 0,70, The size range

encountered was 1443 = 2040 cm. In the male fish, while the mean K was

*» 0e63 for the 11 -« 15 cm size group, it was 0,68 in the 16 — 20 cm size

!

graup. Though, the mean K - values were higher in the femzles thqh

* .
i in the mrles belonging to the same size group, the sample size was

’

relatively small for any categorical inference to be drawn in relétion

to veristion in K - values with respect to size group. The condiéion
1

* factors are shown in Table 13, J
(x} von Bertalanffy growth parameters .
Dickie (1968) ond Gulland (1969) gave the von Bertalanffy g%ovth
equation ass f
2 Lt = La(1 - o <(t-tody
where g
Lay = maximm size towards which the length :
of the fish is tending ;
K = a measure of the rete at which lungth :
. ;

approaches Lay
f

to = a paramoter irdicating the hypothetical time at
which the fish would have becn zero size if it had

always grown according to the equation above.
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Conditiori::facfor {X) in relstion to size

of I. africana caught off Bonny River

Total langth Males Females Combined sexes
{cm) e
Number of Range of Mean Number of Range of Mean | Number of |- Range of Mean
specimens K = factor specimans K « factor specimens K = factor
11 -~ 15 1 C.62 0,68 3 0.68«0.75 Co71 Bl 0,68 = 0,75 0o71
H
15 - 20 11 b 0,62 = 0,71 068 18 UGeb61--0,75 Co70 29 0661 = 0,71 C.69
E ‘ |
— | l )
";:“E‘ s \1} of} ft: (?} b e ‘I
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An algebraic method was used in the calculation of Lo, K and
ty, using the equations: - | ’
? B K = In. (Lt - L!:.- -1) , t
= "Ly "',Lt': T

Lt.;‘(Lt + 1 7L (L ~Li_q)

i400 = . . g
. ‘Lt” Lt - 1) - (L., 17be)
t, = t o+ in(Loo 7Lt | |
© Loo -
% : +. . at " " |
' - Age group i 1 o2 i3 :
Mean length (cm) L 15,5 i 17.7 E 19.7 ’
. i ; , [
‘Notation i Lglr 1oLy § Le-1
Substituting Values in the €quations, i '
\‘.‘: 17-7 - 15 .5 L] .
K='ly 57179 ‘
. . i
L. = 17.7 + (19.7-17.7)(17.7-15.5)
oo (T =I5 5 =( 15 7=-1727) |
B = 17.7 & 224 : o
* !
= 39.%m !
. : RS !
Substituting the value of t -1 in-the equation for]to,
1l 4. Log - Lt ,
‘L':':- s joTe] . i
= 141 1 (32.7 - 15.5, |
K N 39.7 |
24-2 !

1 s ’
=1+ 7555 In (5377 |
© _ ‘

!

= - 4. 1 years -
Thus the vaiues of the tneoretical maximum fish leﬁgth Loor K

and the theeretical age it which the size of the Fish is ze
’ are 39.7cm, 0.095 apd - 4.21 years using the data obtained

from the otolith,check technique. ' r

t
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calculation of von Bertalanffy Parameters using data from
the length frequency distribution (Fig.13b). Fig.13b was
drawn using all the fish caught in the hauls made during
November 1978. There were three distinct modes at 13cm,
18cm and 22cm. These modes were those for the 1 year,

2 vear and 3 year age groups and they can be denoted as

Lt—l y L and Lt+1‘

Substituting the values in the equation.

L
K =1, (bt ~ bt -
K= In ( 3§_:_1§)
22-18
= 1ln g

Substituting fish length
L = 18 +

)

values into the equation for Loo? -

(22-18) (18-13)

ole

18 + 20

Loo * 38.0cm

(18-13)~(22-18)

Substituting the values into the equation for to’

=1 4 1 1
t, © U.223T

1

=1+-'_1"'_—(

0.2231
=1 - 1.88

to = = 0.88 year

38.0-13
TR

1 4oz 1y 0.6579

Using data from the length frequency distribution graph, _
the theoretlcal maximum length L rate at whioh this size'
is attained K and the hypothetical tlme at which the size of

the fish will be zero tq
Year respectively.

are thus 38.0cm, 0.2231 and -~0.88
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4 FOOD AND FEEDING HARITS .
For the Lages Coast, 2,215 specimens of I, africana were i

analysed for the food and feeding habitse Of this mmber,. .83 (337%?

had empty stomachs.

(1) summary of focd ftems ]

Crustaceans constituted the most important group of food of

I africona, By the mumerical method, crustaceans constituted 90.5£
of all the food dtems and cecurred in 80,3% of the stomachs containi?g
= foode By the wolumetric methed, they acccuﬁted for 33.4% of the

| focd in the stomachsy The other important focd organisms were |
the fish, fish larvae, fish scales and e€ggs which constituted 5.4%

by the mumericgl method and 8.7% by the volumetric methodes Fishes I

occurred in 17,74 of the stomachse. The nematodes were * also

;

wt AN important group in the stomach contents, constituting 2,1%
and 7,8% by mumber snd occurrcrce respectively, However by volume, ]
they made gp'only 0.5% of the total stomach contentse  The molluscs |
constituted 1.0% by mumbery 1.4% by volume but cccurred in 4.5% !

of the stomachs, Other less important groups of food organisms

*)

were the urochordates, the insects, coclenterates, chaetognaths,
annelids an< phytoplanktons, |
A summary of the stemach contents of 1. afriqana off L.agos

Coast is presented in Table 14, Among the crustaceans, the shrimpe
p were the most frequently enccuntered food items, occcurring in 27.4%

of stomechs with focd. By volume alsc, they were the most important

focd item constituting 21.3% of the total feode Méwever, by the

numerical method, they were the third most important (1645%), the

lucifer boing most numerous (22:7%) while the calanoids were second

v’

in importance (18,6%, by rumber), The lucifer howevgr constituted
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o

" the brachyuran larvae together constituted 8.8% by rumber and 3.6%

75 |
. |
only 2.4% by volume and 5,7% by occurrence while the calancids

1
constituted 1.4% by volume and 849% Ly occurrence. The amphipod was;

also an important food item, constituting 10.5% by number, 10.7% by :
|
occurrence but 1.%% by volume. Crustacean larvae, consisting of i

caridean larvae, penaeid larvae, anomuran larvae, paqurid larvae and |

A
‘:
by volume while they occurred in 12.9% of the stomachs. The 1

[
brachyuran larvae werc the most important crustacean larvae. The other

less important crustaceans were the cladocera, cyclopoida, harpacticoida,
1

mysidacea, isopoda, ostracoda, eyghausiids and the mantis shrimps !

1
and larvace

Fish and fish larvse constituted 2.6% by rumber, 7.5% by volume

and occurred in 11.1% of the stomacha.

Though the molluscs were relatively unimportant in the diet of

this species, the opisthobranchs, the prosobranchs and Sepisz sp

constituted 0o5%, 0e2%, 042% réspectively by mumber and 0.6%, 0.1% o

and 0.7% respectively by volume while theoir oceurrence were 2.2%, 1.0% and

1.0%
respectively. The lamellitranch larvae werc insignificant in the diet

of _:.Eo africanae. ' !
among the phytoplanktons, the diatoms were the most’ important by
L]
ramber (G.6%) and by occurrence (1.7%). However, they contributed

only 0o1% of the food by volume. Trichodesmium sp had an occurrence !

of 0.8%, a volume of 0,2% and by number, they accounted for 0.3% of
the food items. The flagellates and algae were very insignificant in

the diet of I. africana. Also, the Siphonophores, chaetognaths,

nereids, polychactes, tunicstss and insects, though they formed part of

the food of the fish, they were relatively unimportant accounting for

Qe01% = 0e0%% of the food items.




Table 14. Summary of the food items of 2,215 I, africana

Caught off Lagos Coast !

, )_.me
ood 1tem Frequency method Nunerical method Velumetric method
Number % Numbeayr % Volume{cc) % |
CRUSTACEA ‘
Cladocera 12 0.56 22 0.16 247 0,06 |
Calanoida 189 8.86 | 2,614 18060 61e1 1038 1
Cyclopoida 19 0,89 35 0025 049 0,02
1
Harpacticoida 4 Co19 4 0403 0602 0,004 i
Mysidacca 82 3.85 244 1,74 35,0 0a79
N Amphipcda 227  10.65 1,481 10054 49,6 112 |
Isopoda 18 0.84 20 0e14 5.8 0s13
Euphausiacea 27 1427 36 0.26 1248 0629
- Ostracoda 2 0,09 2 0.01 0,04 0.001
< |
Caridcan ' i
larvae 22 1.03 a5 0.25 0.4 0009
Penaeid _
larvae 2 0.09 2 0e01 15.5 . 0.35
Anoruran ‘
:‘}_ larvae 21 0.98 31 022 o ) 01
Pagqurid
larvae 41 1,92 56 o4 115 (026
Brachyuran
larvae 190 8,91 | 1,112 7491 | 123,2 2478
Crustacean o ;t'w L | S 3 ]
appendages 127 5496 1,489 10.60 . 89,0 20,01
» ) R ' N _
Shrimps 585 27044 } 2,317 - } 16,49 | 944.0 21431
Mantis
shrimps 22 1,03 27 0.19 1442 0.32
Lucifer 122 5,72 3,193 22672 10663 2e4
]
n_ ( ccntdo }

i
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Table 14 {Contd,)

— N e e e oo
Food item Frequency method E Numerical method‘ Volumetric method
Number: % Number % | volume(ec)| %
PISCES
Fish 200 9038 320 2.26 3203 7023
n Fish larvae 36 1469 a0 0430 1343 Ce30
= Fish scale 127 5,96 350 2.49 4906 | 1412
Fish eggs 15 0470 52 E 0o37 1044 d:01
NEI4TODA 167 7483 292 2,08 2044 0046
MOLLUSCA
= Prosobranchs 22 1,03 34 0.24 440 0,09
Opisthobranchs! 46 2.16 65 0046 25,7 0458
Lamellibranchs 5 0423 5 0004 0.4 0.01
Sepia sp 22 1,03 29 0021 3046 0069
2 PHYTOPLANKTON |
Daatoms 36 1469 85 066 4.0 001
Flagellates 5 0623 4 0403 0ed | 0.01
Algae 5 0023 26 | 0,19 143 0,029
Trichodesmium
2 SD. 17 0.83 40 0e30 646 0.15
ANNELIDA o
Nereid larvac 4 0019 e | 0.06 1.3 0,03
Polychaete H ‘ ’
larvae 4 Co19 4 0403 Dot 0,01
. ARTHROPODA
) Insccta 5 - 0033 13 0.09 Out 0o01
UROCHORDATA
Tunicate . .
larvace 3 - 0el14 3 0.02 0.4 0.01

o ( Contd., )
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Table 14 {Contd.)

Food item Frequency method Numerical method | Volumetrie method
Number % . Number % Volume(ce) %
COELENTERATA
Sipheonophores 1 0,05 1 0.01 0,04 0,001
CHAETOGNATHA
Sagitta larvae 1 0.05 1 0.01 0,04 { 0,001
UNIDENTIFIED
MASS 1,353 6343 - - 24560 55.44
™
.

p-

H
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(ii) Feeding in relation to size '

The fish were di§ided into two size groups to facilitate the
comparison of their food habits in relation to size, The first group
comprised of the small fish (360 = 14.9cm total length) while the |
second group consisted of the larger fish (15,0 = 26.9cm total length), i
Both size groups fed on the same types of food items., However, the

importance of the food items varied in their diets, The crustaceans |

were the most important group of food in both size groupss Details of [
feeding in relation to size are presented in Table 15 and illustrated f

I
in Figures 29a and 29b, In the smaller fishes, the crustaceans constituter

|
b

94.4% by rumber and 29,9% by volume. The frequency of occurrence of thei
crustaceans was 89.8% in this category. In the bigger fishes, crustaceans

accounted for 74.5% by the occurrence, 86,7% by the mumerical and 36.0%?
by the volumetric methods. However, the larger crustaceans were of 5
greater importance in the diet of the bigger fishes, The shrimps for ;
example constituted 27,2% numerically, 26.5% by volume and 34% by ’

occurrence wethod in the larger specimens whereas in the smaller fishes,

the shrimps made up only 541% mmerically, 12.9% by volume and 16.7%

by occurrence, Similarly, the mantis shrimps, in the bigger fishes ;

!
accounted for 1.4% by occurrence, 0.3% by rumerical method and 005%
!

by volumetric method while in the smaller fishes, they constituted only,
045% by occurrence, 0.07% ty rnumerical method and 041% by volumetric
methede Lucifer was found in greater abundance in the bigger fishes,
constituting 29.1% against 16% in the smaller fishes. Other crustacean%
which were of importance in the diet of the bigger fishes were the ;
euphausiids, the isopods and the mysids. Conversely, the smaller f

crustaceans were more impartant in the diet of the smaller fishes than

that of the bigger fishes, The crustacean larvae constituted 9,3% by
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munbes, 4074 by volume and they had an occurrence of 17.5% in the
smazler fisiks whereas in the bigger fishes the occurrence was 1002%
thoe voiume was 3.2% while numerically, they made up 8.,1% of the food.
Sinilarly, the calanoids and amphipods had greater percentages in the
swaller fishes. Here, the calancids had an occurrence of 1702%,
35.1% by rumber and 3.3% by volume whereaé, in the bigger fishes,; the
respective percentages were 3.7%, 341% and 0,2%. The amphlipods
constituted 14,5% by occurrunce, 17.1% ﬁy mumber and accounted for
1.0% bv volume cf the food of th: spalicr specimens. In the bigger
fishes, the respective percuntages ware 8.32%, 4.4% aﬁa 0sFbs Though
¢ladocera, cyclopoida. harpacticoida and ostracoda were of little
importance in the dint of Lo africana, they were more important in the
dict of the smaller fishes.

“ne fishes were of greater importance in the diet of the larger
sprcimcls accounting for 20.4% by occurrence, B8¢2% by mmber and 10.0%
by volus€. In the swailsw righes. howevery they constituted 245% by
tumber, 605% by volume, but occurred in 13.4% of the specimens,

Amcig The molluscs, fcpia spe though few in rumber, were of greater
importance in the diet of the larger fishes. In the larger specimens,
thoy had an occurrence of %.6% and constitiiied 1.0% by volume and |
0ud% by rumbder. In the smaller fisiies, howaver, the occurrance of
S£pia sp» was 0.1% and they constituted 0,02% anc 0.1% of the food .
b rumber and velume respoctivelye However, the opisthobranchs '
and l=mellibranchs which are smaller molluscﬁ were of greater importance
in the diet i the smaller fishese o :

ine tunicates and sinophores were only found in the stomachs of

the smaller fishes while only one Sagitta sp. was found in the bigger

5ize: groeupe The phytoplankton was of about equal importance in the |
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Summary of the food of I. africana off

Lagos Coast in percentages by size group

Size group
Number of fish

15.0 - 26,9 cn

examined 833 1,382
Number of empty
stomachs 20 63
o)
Fj‘ Ni v‘.l.__ F2 N2 Ve
CRUSTACEM ‘
Cladocera 0.86 0e22 0,08 0.38 0al 0,05
Calancoida 1722 35,06 3.27 3.7 3:.13 0.271 .
Cyclopoida 1,97 047 0.05 0.23 0.04 0,002 i
Harpacticoida | 0,49 0,06 0,01 - - - J
'
Mysidaces 3,57 101 0.97 4,02 2.42 0.68
i
Amphipoda 140,51 1710 1.75 86,27 40,40 0,73 !
Isopoda Qab2 0,07 0,03 099 0.21 ¢a19
Buphausiacea | 0,86 0,10 0029 1052 040 0029
Ostracoda 0912 0902 00003 0:08 0(301. OoOOO"‘- |
Caridean .
larvae 172 0.38 0,10 0.61 Da12 0.08
Penaeid
larvae - - — 0015 0503 0¢05
Anomiran
larvae 1060 0032 0024 0961 0012 0603
Pagurid
larvae 2.71 0.53 0,26 1044 0028 0,26
Brachyuran
larvae 11.44 8,08 1,08 7035 7076 2,78
Crustacean
appendages 6064 9,85 1696 5653 11,29 20014
Shrimps 16473 5011 12,85 34,04 27,17 26,54

( Contde )
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Table 15 (Contd,)

Size group

3.0 = 14,9 ¢m

15,0 = 26,9 cm

Number of fish 8133 1,382 '
examined E
Number of empty 20 63 |
stomachs
Pl . vt 2 32 2
Mantis shrimps 0;49' 1 0.07 0,10 1036 0030 Cod
Lucifer .24 | 15.95 3,64 4,17 | 29,08 1,63
PISCES
Fish 54,66 0068 5.0 8,94 3,13 8.00.
Fish larvae 1,23 0032 | 0,49 371 0590 0,79;
Fish scale 5054 1033 094 6422 3057 1,29E
Fish eggs 098 0012 0,03 0.53 0,61 ouoeé
NEMATODA 6489 1,16 0e50° 8042 2,94 0044
MOLLUSCA |
Proscbranchs 2421 Qad3 0010 { 0,30 0,07 0,08
Opisthobranchs |  3.08 0453 063 1,59 . 0040 0005
Lamellibranchs | 0062 0,07 0,003 - - -
Sepia sp 0e12 | 0,02 0013 1059 0439 1,04
PHYTOPLANKTON
Diatoms 1623 0,18 0,03 068 0046 0403
Flagellates 0049 0.06 0,03 - - -
Algae 0037 0,13 0,03 0.15 | 0423 0,03
Trichodesmium
Sp. 1023 0032 013 0,53 0025 Col3
ANNELIDA
Nereid larvae Qu25 0.03 0,003 0e15 0,08 Col5
Polychaete
larvae 0437 0004 0.03 0,08 0.01 06002

{ Contd, )
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Size group 3.0 = 14,9 ¢cm 15:0 ~ 26,9 cm
Number of fish
eXamined 833 1,382
Mumber of empty
stomachs 20 63
pt Nl vl pe N2 2
ARTHROPODA
Insecta Qe25 012 0,008 023 0,07 0.42
URCCHORDATA
Tunicate
larvae 037 0.04 0.03 - - -
COELENTERATA
Siphonophores 0.12 0.02 0,003 - - -
CHAETOGNATHA
Sagitta :
larvae - - - 0.08 0.01 0002
UNIDENTIFTIED MAaSS T1ec - 62,22 59,97 - 51,75
F | = occurrence
N = Number
V = Volume
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stomachs of both gize groups of fish constituting 6,9% and 8e4% by
occurrence in the smaller and larger fishes respectively, 1°2%:and

249% respectively by number and 0.5% and 0.4% respectively by Lolume,
(111) Feeding in relation to depth E
For the purpose of comparing feeding of I. africana in rel%tion to
water depth, specimens collected from 10 = 20m and 40 = %Om were
examined, %
A greater veriety of food organisms was encountered in the ﬁiet of
I. africana from the shallow waters than from the deeper waters.| In the
shallow waters, twenty different types of food items weré encounﬁered

of which ten were crustaceans while in the deeper waters, only t%elve

types of food items were found in the stomachs and seven of these

|

were crustaceans. A summary of the food of.zg africana in relati?n to

water depth is shown in Table 16 and illustrated in figures 30a and 30b,
|

The crustaceans in the shallow water constitutgd:68¢8% by number 4nd

i
70.1% by volume while in the deeper waters, they. accounted for 6001%
\

1

and 45,3% by number and volume respectively. The shrimp was an
important fpod item at both the shallow and deep water, Though th

calanoids and amphipeds were important in the diets of fishes fromlboth

1

the shallow and deeper waters, their occurrence were higher in fish
from the shallow water, accounting for 32.4% and 1048% respectively
compared to the respective occurrence of 12,5% and 9¢4% in the deeper
waters, By volume, the calanoids and the amphipods respectively i
constituted 14.3% and 0.4% in the shallow waters.and 1,3% and 004% % -

respectively in the deeper waters, However, the amphipods were more
i

mimerous in diet of fishes from the deeper waters, contributing 10.7%
|
while in the diet of fishes from the shallow waters, they constituted

341%e |
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stomachs of both size groups of fish constituting 6.9% and 8.4% by
occurrence in the smaller and larger fishes respectively, 1.2% and

249% respectively by rumber and 0a3% and 0.4% respectively by volume,

|
,

(1ii) Feeding in relation to depth
For the purpose of comparing feeding of I, africana in relation to

water depth, specimens collected from 10 = 20m and 40 = SOm vere

examineda

A greater variety of food organisms was enc?untered in the diFt of
Lo africana from the shallow waters than from the deeper waters, in the
shallow waters, twenty different types of food items were encountered
of which ten were crustaceans while in the deeper waters, only twelve
types of food items were found in the stomachs and seven of these ‘
were crustaceans. A summary of the food of I, africana in relatioL to
water depth is shown in Table 16 and illustrated in figures 30a and 30b.
The crustaceans in the shallow water constituted 68.8% by number agd
70.1% by volume while in the deeper waters, they accounted for 6061%
and 45.3% by number and volume respectively. The shrimp was an i
important food item at both the shallow and deep water. Though the
calanoids and amphipods were important in the diets of fishes from both
the shallow and deeper waters, their occurrence were higher in fish
from the shallow water, accounting for 32.4% and 10.8% respectively
compared to the respective occurrence of 1265% and 964% in the deeper
waters, By volume, the calanocids and the amphipods trespectively i
constituted 14.3% and 0.4% in the shallow waters and 1¢3% and 0e4% -
respectively in the deeper waters. However, the amphipods were more
rmmerous in diet of fishes from the deeper waters, contributing 10,5%
while in the diet of fishes from the shallow waters, they constituted

|

3. 1%. |
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Fish, fish larvee, fish scales and eggs were important in the
food of fishes from both the shallow and deeper waters, In the di;t
of fishes from the shallow waters, the occurrence was 2405%, numerically
they contributed 18,6% and by volume 5,6% while in the diets of
I. africana from the deeper waters, the occurrence was 15.7%, numbgr
was 267% and by volume they constituted 14.0%, |

The molluscs, mostly larvae had a higher occurrence in the stomachs
of fishes from the shallow waterse The occurrcnce of cephalopod wgs
recorded only in the fishes from the shallow waterse The incidencg of
urochordates, annelids, nematodes, insecta and diatoms wero recordéd in
[

the fishes from the shallow wators only while a small number of

flagellates and Trichodesmium Spe were encountered in the fishes from

the deeper waters,

(iv) Menthly variation in food habit

The scasonal variation in the stomach eontents of I, africana;was
examineds The results are shown in tables 17, 18 and 19, Crustac;ans
were important in the diet of this species throughout the year, B& the -
numerical method, they contributed 51,6 « 97.7% of the monthly food
while by volume, they accounted for 16603 = 81,9% of the monthly stomach
contents, Fish, fish larvae, fish scales and eggs contributed 098'—
36.5% by number of the monthly food while by volume, they accounteg
for 2,0 = 32,3% of the food, They occurred in the dict of this species
throughout the yeare, The molluscs accounted for only 0 - 3.,6% by -
mamber while contributing 0 - 6,0% by volumee The tunicates, sinthores,
nereid larvae, polychaete larvae and Sagitta larvae were incidental in
the diet of I. africana. The tunicates and sinophores occurred in; the
diet of the fish in November only while nereid larvae were found in

|
December. Sagitta larvae occurred in February and polychaete larvae werc
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Table 16, Analysis of stomach contents of I. africana

by water depth (expressed in percentage)

1
H

Depth (m) 10 - 20 . 40 = 50 |
Sample size 105 : 32 i
% Empty stomachs 209 15,6
T* ;
ol w1 vl 2 W2 /2
- . !
CRUSTACEA
Calanoida 32.35 310 74 14,25 1205 10067 - 1e 3:1
Amphipoda ' | 10,78 3,06 0042 Yol 10,67 0,43
Shrimps 50,98 26,20 | 50.35 | 28,10 1§ 28,00 | 34,93
Isopoda | 4.90 0,96 0017 - | - -
Mysidacea 4,90 0.96 0.58 3,10 2067 O¢3L
LU.Cifer 4090 2.29 1035 - - — I
Euphausiacea 3,92 0.76 0.46 3.10 4,00 1.55
Brachyuran i
larvae 18463 076 1,87 6,20 2,07 0011
Anomiran
larvae 1 4,590 71034 De13 - - -
Caridean ;
larvae 3292 0.76 0042 - - -
Cladocera - - - 3.10 9033 664
PISCES !
Fish 8,83 2:49 4,68 4,34 6.29 7054
|
Fish larvae 3092 Je76 Q.42 196 0,38 0.22
Fish scales 6,86 746 015 9,40 20,00 6°2$
i
Fish eggs 4,90 7.84 0,30 - - -
( Contdo )
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Table 16 (Contd.}

88

Depth (m) 10 - 20 40 - 50 |
Sample size 105 32
% Empty stomachs 2.9 15.6
|
F 1 N 1 v 1 F 2 N 2 v 2
MOLLUSCA
Opisthobranchs 2,90 076 0020 3,10 1633 0;02
Cephalopoda 1496 1015 Te74 - - -
NEMATQDA
Nematodes 1471 048 1.74 - - -~
PHYTO PLANKTON '
Diatoms 1,96 0.38 0,001 - - ;
Flagellates - - - 3,10 3,07 069
Trichodesmium !
sp - - - 3,10 1,33 0.34
UROCHORDATA
Tunicate larvae 1.96 0038 0603 - - -
ANNELIDA :
Polychaete
larvae .98 0,89 0,55 - - -
ARTHROPCDA :
Insecta 0.98 Ca57 0,03 - - —!
Unidentified %
mass 42416 - 20,21 46,90 - 39,60
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part of the diet from November to Jarmuarye. The phytoplanktons were

)

also of limited importance in the diet of the fish contributing

1

0 = 2.7% by number and 0 ~ 0,25% by volume. They occurred in the
diet of the fish from November to December, February to March and May o

By the rumerical method of analysis, the calanoids were the moFt
important food item in November and December 1978. They accounted for
23.4% and 5845% of the total food respectively. By volume, these food
items accounted for 8,4% in November and 12,3% in December while by!

occurrence, they contributed 23.4% and 64,9% respectivelye In subséquent

#‘d}

months, the respective percentage contributions were very low rangi?g

between 0 = 205%’ 0 - 0‘9% and 0 = 6.5%0

In November, though the shrimps were the second most important
I

food item by the mumerical method (21.0%), they were the most important
¥

by the volumetric and occurrence methods, contributing 38.4% and 33 7%

LY

respectively, They were fairly important in the diet in December l
contributing 1243% by volume and 20.1% by occurrence. However, the§
were relatively unimportant numerically contributing only 103%. In

Jamary and June to October, they were the most important food in the

iy

i diet of I, africana, accounting for 347 - 97% of the food of the
fishe By occurrence methed, the shrimps were also important in i
Jamnuary, February, April, June to October, accounting for 39,0%, 29;1%,
2504%, 1942%, 1801%, 33.7%, 55.3% and 93.9% respectively of the food.
By the volumetri; method, the percentages of the shrimps in the diet
of the fish were respectively 16.0%, 15.2%, 18.5%, 1506%, 14¢3%, 30.7%,
50.6% and 81, 7%, i
The amphipods had a high occurrence of 12,5 - 4944% between
November 1978 and February 1979 but thereafter their occurrence was|

low (0 ~ 6,3%)s Numerically, their percentages were high in December
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o1

1978 and January 1979 (30.1% and 23.4% respectively) but relativelv ,
low in the other months (0 - 662%) o By volume, the percentages were
low in all the months with a range of 0 = 7.1%, Both the calanoids

and amphipods were absent in the diet of the fish in July and Octob@r

1979,

By the numerical method of analysis, the fish and fish larvae were
appreciably important in the diet of the fish only in Jamuary
contributing 13.4% of the fish food. However, by volume, they were;
relatively more important contributing between 1107% and 30,6% in five

'
months of the year and an occurrence of 7,7% to 4064% in six months.
of the year. Fish and fish larvae were the most frequently occurriﬁg
food ;n January contributing 40e4%. The occurrence was also fairly
high in December and February (17.5%) as well as in May (21,8%). B&
tumber, the percentages were fairly high in Jaruary and June {13.4%

and 14.6% respectively). The fish and fish larvae formed a substantial

volume of the fish diet from December to February, May and June

accounting for 1464%, 2405%, 1101%, 3046% and 11.7% respectively of

the volume of the fish foode Fish formed part of the diet of the |

specimens in all months of the year and in June and July, fishcs and

!

shrimps were the dominant food of I. africana, |

From February to May, the importance of the lucifers in the diet
of I. africana was noticeable, By mumber, they accounted for 71.4%
of the fish food in February, placing the shrimps second in importance
with 12.4%, Similarly, by occurrence, they werc the second most |
important.food item accounting for 20.,8% of the fish foode In March
R
and May, the lucifers had the highest percentage by occurrence, the

mumerical and the volumetric methods of analysis. These were 25oé%,

4642% and 748% respectively in March and 2101%, T704% and 15,2%
!
. f

!




respectively in Maye
The mysids were fairly important in the diet of the fish in some
months of the year. By occurrence, they contributed 13,0% and
15,0% of the food in February and March and 405%, 14.7% and 10,8% ia
February, March and August using the mumerical method, By the
volumetric method, they contrilbuted 6.4% of the food in March, 1979,
By all the methods of analysis, they were the second most important
food item in March while in August, they were the second most importagt
by «ccurrence and rumerical methods, In February the mysids were ther
third most important food item by rumber accounting for 45% of the foédo
The brachyuran larvae were very important in the diet éf this o

species by occurrence between March and May as well as in Septehber,

accounting for 13.4%, 56.5%, 1443% and 11.8% in the respective months,

By number, this food item constituted 9e3%, 38.8% and 1641% in March,

April and June while in April, a relatively high volumetric percentage

'y 'fj’f)

of 32.4% was obtaincd,
I
When the feeding habit in the rainy seascn (May to October) and
the dry season {November to April) were compared, it was found that

I. africana fed on a wider variety of food items during the dry season

Iy
43

than in the rainy season. Food items such as cyclopoida, harpacticoida,
ostracoda, caridean larvae, penaeid larvae, opisthobranchs, lamellibranchs,
sinophores, nereid larvae, sagitta larvae, flagellates, algae and

Trichodesmium were only encountered in the diet of the fish during the

3 dry season of the year. Cladocera and pagurid larvee were only
incidental in the diet of the fish during the rainy season in July and
September respectivelya

Though some zooplanktons occurred in the diet of the fish in both
the dry and the ra;ny scasonsy their percentages were higher in the drv

!
i
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seasonse. By occurrence, the percentage of the calanoids ranged from
1e5 = 64,9% in the dry season in comparison to 0 = 2.3% in the rainy
seasons By the numerical method, the range during the dry season was
el = 58,5% while during the rainy season, it was 0 = 3,9%, By the
volumetric method, the values ranged between 0e1% and 1243% in the
dry season while in the rainy season, 1t ranged between 0% and 1.0%.
For the amphipods and mysids respectively their occurrence ranged from
202 = 4%.4% and 047 = 15,0% in the dry season while it was 0 ~ 6,0%
and 0 = 6.8% respectively in the rainy season. Similarly, the
occurrence of the brachyuran larvac in the dry season ranged from
1e3% = 56,5% while in the rainy season it ranged from 1¢3% - 146 3%,
The occurrence of lucifer in the diet rangedlfrom 0 = 2846% in the dry
season and 0 ~21.1% in the rainy seasone

The importance of the shrimps was spread over the whole year, but
it became more conspicucus in the rainy season when other food items
were of less importance. The occurrence of shrimps in the diet of the
fish ranged between 5.5 - 39% during the dry season while it ranged
between 9% and 93,0% during the rainy éeasoéo By the numerical mcthod
and the volumetric method, the percentages ranged from 1e3% « 34.7%
and 209% = 38,4% respectively in the dry season while in the rainy
seasons, they respectively ranged from 2.8% « 9760% and 501 =~ 81.8%,

The importance of fishes was also spread through the dry and rainy
seasonse The occurrence of fish and fish larvae ranged from 2.4% to
40+4% in the dry season and 1.1% to 21.8% in the rainy season while by
number, they ranged from 0o3 = 13.4% in the dry season and 0.7 = 14,6%
in the rainy season. By volume, the percentages ranged from 1.0% to

2405% in the dry season and 0e¢9% to 30.6% in the rainy scason.
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Table 17 Monthly variation in the food items of 1. africana by percent occurrence
Month N D J _F M | A M J. J: | a S )
 Number of fish 320 154 151 160 128 | 148 133 128 163 101 76 98
| Food items - ' |
CRUSTACEA - )
Cladocera 13,2 206 - 065 ‘| 0,79 { = - - 0465 - - -
Calanoida 23.4 16409 | 4026 | 6049 | 1,57 1.35.| 2.30 | 0.8 - 2,17 | 1.3 -
Cyclopoida 0.33 | 9.1 | 2,13 | o0.65 ] - - - - - - - -
Harpacticoida 0e33 1.9 - - - - - - - . - -
Mysidacea 30,63 | 3,2 2013 | 12.99 |14.96 | 0.72 6.8 0a8 - 3,26 - -
Amphipoda 12,54 [49.4 | 38,30 | 20,78 | 6.3 | 2,17 640 0.8 - | 3.26 103 -
Isopoda 363 | 0.7 - 2.60 | 079 | - 1,5 - - -} 1.3 -
'Euphausiacea 231 - - 7279 | 4072 - - 0:8 - 1,09 ' - -
Ostracoda - - 0471 - 0,79 - - - - - - -
Caridean larvae 1a32 | 8.4 | 0.71 3025 - - - - - - - -
Penaeid larvae ~ 0.7 0,71 0.65 0.79 - - - - - - -
Anomuran larvae 1.65 } 3.2 - 195 | 3.15 | 2.17 | s.3 - - - - -
Pagurid larvae - " }10.a 0s71 | 3490 | 2436 | 5,07 105 | - - - - 1,30 -
Brachyuran larvae 9a57 . 16,8 2013 I 1.3 . [13.37 55,51 1403 2e4 1429 2,17 | 11.8 42000
Crustacean ‘appendages - |* 5.28 | 1,9 | 10,64 | - - ja20 | 3 - 0.65 | ~ | 3.9 -
Shrimps | 33.66 | 2041 | 39,01 | 29.07 | 5.51 125436 940 . 19.2 1} 18,06 } 33,70 | s55.30 | 93.90
Mantis shrimps - | - 142 | 455 | 3015 | - 2.3 | 0.8 - - 3.9 | 1.0
Lucifer 2031 | 13 | 3,55 | 28057 {25030 | = | 2.1 - - - 2,60 -
MCLLUSCA | ' ’
{Contd.)
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N D J 1 r M A M J J A S o
320 .-} 154 151 160 128 { 148 133 128. 163 101 76 98
2. 0.66 | 1;10 7 - 1,30 - - - '.- "" 1.09 266 -
“3.3 804 _0n71 14029. bl - - bl — - — -
1 = ] 39 - 2.6 - - - - - - - -
’ 0599 - Cad 6038 0965 - - 405 106 - 1.09 - -
o 0066 1.3 - 1,30 | =~ - - - - 1409 - -
7091 | 16,8 | 39,72 |16.23 | 2,36 | 4,34 |21,05 12,8 {7.74 1,09 | 5.30 | 9.2
i 1.0 007 071 | 1.3 - - | 075 - - - - -
T? 9057 1306 17002 3025 '708 2090 _503 1e6 9903 3&26 - ‘200
77 2,97 - - | 1,95 | 0,79 | - 075 - - - - -
P ] 132 | - - - - - - - - - - -
0033 - - - - - - - - - - -
- 103 - - - - - - - - - -
0033 199 0571 - - - - — - - - p—
099 | 12.3 12677 9,74 | 7.87 [ 0.72 405 4,0 6445 1409 2,60
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Month N D J P M A M J J A s (4]
Number of fish 320 154 151 160 - 128 148 133 128 163 101 76 o8
Food items
CHAETOGNATHA
PHYTOPLANKTON ‘
Diatoms ‘ - - - - - - 0751 = - - - -
Flagellates 0.33 0.7 - - - - - - - - - -
Algae + - - - - - - - - - - -
Trichodesmium 0.33 3.9 - 2.6 2236 - - - - - - -
‘UNIDENTIFIED MASS - 31.35 61 61.7 55,19 81,89 34.06 64,7 l74.4 79,35 33.1‘07 23.4 28.6
mimite trace ¢




Table 18

Monthly variation in food items of L. africana by number

97

i

‘k]

{(in percentage)

‘_‘J =

i Month N 3] J F M . . A M J J A S 0

i Number of fish 320 154 | 151 160 128 148 133 128 163 161 76 98

i_Food items

; CRUSTACEA

[ Cladocera 0,92 0.13| = 0,04 0,29 - - - 1,26 - - -
Calanocida 23.44 | 58,51 2.49 | 0,93 | o058 | 0s00 | 3.8 1446 - 1,44 0,43 -~
Cyclopoida 0.09 067 | 1,05 0,04 - - - - - - - -

b Harpacticoida 0.09 0.08 - - - - - - - - - -

' Mysidacea 1074 0016 § 0052 | 4051 § 14.74 | 0.04 1400 0443 - 10,79 - -~

j Amphipoda 6623 ] 30010 | 23,43 | 2.47 2,60 | 0419 057 0.73 - 5.04 0,43 -
Isopoda 1,01 0.,03] - 0.18 0029 - 0.14 - - - 0043 -
Euphausiacea 082 - - Co64 2031 - _ 0e43 - 0672 - -

y Ostracoda - - 0013 - 0,29 - - - - - - -

b Caridean larvae 0437 0,43 0013 | 0,21 | - - - - - - - -
Penaeid larvae - 0.03! 0,13 } 0,04 0629 - - - - - - -

E Anomuran larvae 0.64" 0e13 - Co18 3.18 0.14 0457 - - - - -

| Pagurid larvae - . 0075 | 0026 | 0.25 173 | 0051 De14 - - - 0,43 -

: Brachyuran larvae. 540 - 1ed2 | 0.52 0.11 9,25 138,75 4522 16,06 126 1led4 5064 0,50
Crustacean appendages. 10699 . 0.08 | 7,07 - - 52021 172 - 2051 - 3.48 -
Shrimps 20097 | 1426 | 34,60 | 6.25 3,76 | 6.22 2,79 | 5649 46.54 | 74010 | 71.30 | 96.98
Mantis sheimps - | = 026 | 0043 1045 - | 0.2 0e43 - 2 1.3 0.17
Lucifer 1056 0605 | 1,05 |71.41 | 46,24 - V97,41 - - - 9,13 -

{(Contd.)




(Contd,)
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983
Month | N D J F M A M 3 J A s )
Number of £ish 320 154 151 160 128 148 123 128 163 101 76 98
Food items -
j MOLLUSCA
1  prosobranchs 0037 | o062 | - 0.01 - - - - - 0.72 | 0.87 -

- Opisthobranchs 1,01 062 | 0013 | 1.04 - - - - - - - -
Lamellibronchs - Ca19 | - 1022 - - - - - - - -
Sepia sp 1,65 - 1.18 | 0.04- - - 0,79 1046 - 0072 - -

ARTHROPODA |
Insecta 0.37 0a22 - 0407 - - - - - 0.72 - -
PISCES
Fish 2.74 0,59 [12.17 | 0.75- - - 1e87 | 14.6 7.55 | 0.72 5065 1,51
Fish larvae 037 0e4l3 1018 0.43 - - Co?2 - - - - -
Fish scales 7451 2405 | 9.42 | 0.21 6407 0451 1,0 2,82 28,93 | 2.88 - 0.84
Fish eggs deo12 - - Ce14d Ua29 - 014 - - - - -
UROCHORRATA '
Tunicates 0.92 - - - - - - - - - - -
CCELENTERATA .
siphonophores 0,09 - - - - - - - - - - -
~{ANNELIDA.
Nefeid larvae - 0,05 |- = - 0.87 0,28 - - - - - _
Polychaete larvee | 0.09 0.08 | 0,13 - - - - - - - - -
NEMATODA § | A
Nematodes 4049 0,59 | Ga06 | 086 4691 0,04 0,64 3065 11494 | 0.72 0.8Y -




) - ¥ ""’ o e “
Month N D J F M A M J. J A S 0
Number of fish 320 154 151 160 128 148 133 ° 128 163 101 76 98
Food items |
CHAETOGNATHA 4
Sagitta larvae - - - 004 - - - - - - - -
PHYTOPLANKTON
Diatoms 2,01 - - - - - 007 - - - - -
Flagellates 0,18 0405 - - - - - - - - - -
Algae 0446 - - - - - - - - - - -
Trichodesmium 0.09 065 - 029 087 - - - - - - -
1
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Table 19 Monthly variation in food items of I. africana by percentage volume

Month N D 3 F M A M J J A s 0

Number of fish

Food items

CRUSTACEA
Cladeocera 0.96 0.05 - 0026 0.04 - - - 0,06 - - -
Calanoida Be35 | 12033 0.07 C.28 0.05 0.87 1.04 | 0.02 - 011 0,04 -
Cyclopoida + 0,11 0:,17 + - - - - - - - -
Harparticoida + 005 - - - - - - - - - -
Mysidacea 0,48 0.16 0.58 2.86 636 0,07 0.84 C.08 - 1.90 - -
Amphipoda ‘0.57 7.06 1.28 | 4.22 0.92 0,07 Co20 + - 011 | 0,01 -
Isopocda 0e25 0,01 - 0.88 .12 - 0a75 - - - - 0.07 -
Euphausiacea 0.54 - 0.77 175 - . ¢.08 - 0.05 | = -
Ostracoda - - 0,02 - - - - - - -
Caridean larvac 0,22 0.50 0.03 | 0,15 - - - - - - - -
Penaeid larvae - 0.01 0.21 | 0,0% 004 - - - - - - -
Anomuran larvae 0.07 0016 - 0032 0.1 0,08 0.11 - - - - -
Pagurid larvae - 0.56 021 | 0.82 0.48 1,51 0.51 - - - 0,01 -
Brachyuran larvae 0.97 1.4 0,07 | 0003 1.48 | 32,40 206 | 030 0.1 0012 | 0.49 0.10
Crustacean appendages 1.61 0.85 4,59 - -~ 18,79 0043 - 064 - 1 1.48 -
Shrimps 38.38 12,28 15095 15024 287 | 18052 5.08 15.62 14.28 | 30,70 50,64 H81°?0
Mantis shrimps - - 0.64 { 1.25 | 2.06 - 0.44 | 0,16 - - 1.0 | 0.1
Lucifer 0.79 0.05 0.59 112,38 7.76 - 15423 - - - 1.21 -

{Contd.)
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1,83 |

0,73

0224 -

11,71

0009

- 0601 _

6.29

4.11

0.76

1 0001

0.54

0,54

‘0,87
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0,03

0.25
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Month N D J F M A M J J A S 0
Number of fish 320 154 151 160 128 148 133 128 163 | 101 76 98
Food items '
CHAETOGNATHA
Sagitta larvae - - Lad Ogoi - L - - - - — -
| PHYTOPLANKTON
Diatﬂms 0008 - - -— - " - 0.01 - L - - a— -
Flagellates 001 0001 - - - - - - -— - - -
Algae +
UNIDENTIFIED MASS 36,68 | 45.09 | 46.85 | 45,49 | 70,71 { 23.80 | 34,74 [ 70.95 73.83 | 62,87 | 41,16 |15.84
+ Mimte trace
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(v} Feeding in relation to fauna

Surface plankton samples were obtained from Lagos Coast at the
locations where the fish specimens were collected. The plankton samples
consisted of crustaceans, annelids, chaetognaths, molluscs, insects,
phytoplankton, fish eggs, scales and fish larvae. A summary of the
species encountered in the plankton hauls with an index of their
relative abuhdance is given in Table 20,

A comparison of the food of the fish with the plankton séh;les
showed that I, africana fed on the plankton available in its environment.
The calanolds which were very abundant in the plankton sample formed a
eommon food of the fish, Similarly, the lucifers and diatoms which
were also abundant in the plankton were frequently encountered in the
stomachs of the fish, Amphipods, caridean"larvae, bruchyuran larvae,
euphausiids and lamellibranchs were common in plankton samples and
they were alsc commonly encountered in the stomachs of the fishese
Zooplankton such as harpacticoids, éstracods, polychaete 1arvae,l
chaetognaths, and gastropod larvae oecurred only ocecasionally in
plankton samples. These zooplankten were only sparingly enceuﬁté:ed
in the diet of 1. africana, Phytoplankton such as fiagellates and

Trichodesmium sp were of occasional occurrence in the plankton samples

as well as the food of.the fishe Similarly, insects were only.
incidental in the‘plankton éample as wellAas stemach c;ntent of

Le africana. Though shrimps, fish and fi;h larvae formed major food
items in 1, africana, they were only encountered occasionally in the
plankton samples. Fish.eggs were occasionzlly encountered in plankton
samples and in the diet of the fish while f£ish scales were commonly

encountered,
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Table 20. Plankton encountered off Lagos Coast

Plankton Index of abundance
Cﬁlénoids Very atundant
Diatoms Abundant
Lucifer Alundant
Amphipoda Common
Cyclopoida Common
Cladocera Common
Caridean larvae Common
Brachyuran larvae Common
Fish scales Conmon
Euphausiids Comnion
Lamellibranchs Common
Harpacticoida Occasional
Ostracoda Occasional
Fish eggs Occasional
Polychaete larvae Occasional
Chaetognathg Occasional
Flagellate Occasional
Trichodesmium sp Occasicnal
Echinoderm larvae Occasional
Fish larvae Occasional
Shrimps Cccasicnal
Gastropod larvae Occasional
Insecta Occasional
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(vi) Feeding in relation to other species

The feeding habits of Brachydeuterus auritus (Val}, Vomer a

setapinnis (Mitchill) and Galeoides decadactylus (Blech) which were
abundant specie':é caught along with 1. africana, were examined to
determinc the similarities and differcnces in their diets. Similarly,

the stomach contents of Sardinella eba (CoV), a clupeid occuring

o
.-Q; cr N
! together with I. africana were also examined. All the specimens uséd
— R T r——r—
in this study were caught in December 1978,

The crustaceans, molluscs and fishes formed the major food of
" I« africana and Se gba, The former however fed on some food items
e

which did not appear in the diet of S. gbae These included shrimps,
b

nematodes, crustaceeh larvae, insects, mysids, cyclopoida, harpacticoida,

lucifer, nereid larvee, polychaete larvae and Trichodesmium SPe

Among the crustaceans, the calanocids served as the favourite food jtém

of the two fish species. In the stomach of Le africana, this food

.

item had an occurrence of 64,9% and 55.8% by number. In S. eba, it ,

|

T

constituted 79.6% by mumber and occurred in 50% of the stomachs,
The focd of Be auritus consisted of diatoms, crustaceans, fishes

and insects with the crustaceans and fishes forming the major food i

. itemse Fish contributed 28.6% by occurrence and 25% by mumber to the
diet of B. auritus while the crustaceans constituted 57.1% by ,
occurrence and 69.4% by rumber, The calanoids contributed 30s41% by
number and occurred in 21.4% of the stomachss The diatoms accounted

;, for 1646% by rumber and 7.1% b)} oceurrences E

The food of Ve setapinnis were crustaceans, fishes and nematodes

while G. decadattylus fed on crustaceans,‘ fishes and molluscs. In

Vo setapinnis the crustaceans made up 4208% of the fish food by

occurrence and 76.8% by mumber, while in Ge decadactylus, they werc
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found in all fish examined and they contributed 85.1% of the fish foode
In V. setapinnis the fishes had an occurrence of 42.9% and made up

504% of thc food items by mumber., In Go decadactylus, they had an

occurrence of 3303% and made up 7.4% of the total foods Thus,
Crustaceans and fishes were important and common food items to all the
fishes examined.

Though, the calancids formed the most important crustacean in the
diets of all the fishes, there were other crustaceans or other food
items which were characteristic ~f diets of one or more fishes., Mantis
shrimﬁ aﬁd diatoms were peculiar in the diet of Be auritus alone while

foraminifera and lobsters were found only in thc food of Ge. decadaétylus.

Nematodes and amphipods were found in only Vo setapinnis and I. africana
while gastropods were found cnly in Sardinella and I"iisha. Cyclopoida,
harpacticoidy, nysids, anomuran larvae, pagurid lervae, lucifer, nereid

larvae, polychaete larvae and Trichodesmium s5n were only found in the

diet of Lo africana. Alsc, insects, penaeid larvae and caridean larvae

were found only in the diets of B. auritus and I. africana while the

shrimps formed an important and common food of B. auritus, G. decadactylus
and I, afri‘c'anaz having an occurrence of 7o1%y 10040% and 20,1%
respectively and the respective percentage by number being 25.0%,, 74.1%

and 1le3%. Table 21 summarises the focd and feeding relationships of

B. suritus, V. sctapinnis, G. decadactylus, Sardinella and T. ‘africana

(vii) Food habits of I, africane from c¢ff Benin River
The stomachk ..f 68 Ie. Mrican: caught off Benin River were analysed
for feeding habits to compare these with the food of Is africana caught

of f Lagos Coast.

1. africana caught off Benin River fed on crustaceans, fish and
— el N il 1
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Food and feeding relationships of Be auritus (val), V. zetarinnis (Mitchill),

Table 21,

Ge decadactylus (Blech), S. madarensisand L. africans caught off Lagos Coast
— — b e - L ——————

R

Fish species B. auritus V. setapinnis Gs decadactylus S. madarensis I. africana

| Analysis 0 N 0 N 0 N 0 N 0 N

Calanoid 21,43 | 33,33 | 28,57 | 73.21° - - 50,0 | 79.58. 64,9 56,51
Amphipoda - - 14,29 3,57 - - 50,0 | 14.08 29.4 | 30.10
Tsopoda - - - - - - 25.0 0470 0470 0.03
Shrimpjé " T4 25.0 - - 100 14,07 - - 2061 126
Brachyuran larvae 7214 2.78 - - 33633 11.11 2560 3,52 16,8 1.42
Mantis, shrimp To14 2,78 - - - - - - - -

Penaeid larvae 714 2.78 - - - - - - 0.7 0.03
Caridean larvae 7e14 2.78 - - - - - - 804 0043
Cyclopeida - - - - - - - - 941 De67
Harpac.‘t.iccida - - - - - - - - 1.9 0,08
Mysidacea - - - - - - - - 302 0216
Anomr‘an larvae - - - - - - - - 302 0.13
Pagurid larvae - - - - - - - - 1004 0,75
Lucifer - - - - - - - - 1.3 0.05
Fish 26,57 25,0 42,86 | 5.36 33033 7041 | 25,0 0,70 1705 1002
Fish geales - - 28,57 16,07 - - - - 13.6 2,05
Nematodes - - 14.29 | 3,57 - - - - 12,3 0.59
Gastropoda - - - - - - 50,0 1a41 24,0 1043
Lobster - - - - 16.67 3.7 - - - -

Foram:ifhifera - - - ~ 1667 3.7 - - - -

Diatoms B 7014 1646 - - - - T - - -

Contd. )
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Table 21 {Contd.)
Fish species B. auritus V. setapinnis Go decadactylus S. maderensis 1. africana
Analysis 0 N 0 N (o] N O N Q N
Trichodesmium - - - - - - - - 3.9 0065
Nereid larvae - - - - - - - - 13 0.05
Polychaete larvae - - - - - - - - 1.9 0,08
Insecta 1a2 302 - - Ld - bd - 1.3 Q.02
Unidentified mass 64,29 - 71.4 - - - 50,0 - 61,0 -
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fish larwvae, fish scales, molluscs and nematodes. A summary of the

food organisms 1s presented in Table 22. The crusteceans were the most

important focd iteme, By rumber, they constituted 59% and 15.0% by
volume of the fish foode The fish, fish larvae and fish scalcs weLe
next in impertance constituting 37.7% of the food by mumber and 11.68%
by volumes The nematodes occurred in 8.6% of the stomachs and they
constituted 2,5% of -the stomach contents by mumber and 0.6% by volume
while the molluscs occurred in 2.9% of the stomachs and constituted
048% of the food by mumber and 0.1% by volume. By occurrcnce and
volume the shrimps werc the most important crustacean occurring in
1443% of the stomachs and constituting 9.8% of the food by volume,
However, crustacean larvae, though they had an occurrence of 8069

and constituted only 4.4% of the food of the fish by volumé, by mamber,
they constituted 26.2%. Crustacean appendages occurred in 8.6% of
the stomachs, constituted 10.7% of the food by number and 3,0% by
volumé. Mysids had an occurrence of 5.7% and by mumber and volume,
they contributed 2,5% and 1.3% respectivelye The amphipods had an
occurrence of 24%2% and by volume and nmumber, they contributea 0003%
and 245% of the fish food respectively, The mantis sh;:imps occﬁrred:
in 2.%9% of the stomachs and con#tituted 0.8% of the fish.food by
rmber and Oe.6% by volumé. The fish, fish larvac and fish scales had
an occurrence of 2,9%, 5.7% and 22.9% respectively. By mumber, they
contributed 0eB%, 5.7% and 3142% respectively to the food of

I. africans while their contributions by volume were 205%, 242% and

7.1% respectively,

(viii) Food of I. africana from off Brass River

The food of 50 I. africana caught off Brass River consisted of
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Table 22, Summary of the food of I. africanea caught

off Benin River

Cccurrence Numbex Volume
Food items (%) (%) (%)
CRUSTACEA
Shrimps 14,29 16,59 9.84
Crustacean larvae Bo57 26523 4,37
Crustacean appendages 8,57 10,66 2.96
Amphipeds 2086 2046 0.03
Mysids 5072 2046 1627
Mantis shrimp 2o86 082 0456
PISCES
Fish 2,86 0082 2054
Fish larvae 5,72 5:74 2,23
Fish scales 22,86 31,15 7207
MOLLUSCA
Preosobranchs 2,86 0082 0s14
NEMAT QDA
Nematodes 8657 2046 062
UNIDENTIFIED MASS 82,86 - 68,38
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cruétacea, fish larvae, fish scales, fish cggs, molluscs. and nematcde: .
However, tha grustaceans were the rost important group of food consti~
tuting 55.23% by rumber and 2946% of the food by velume, The fish? fish
larvae, fish scales and fish eggs were next in importance contributing
38481% by rumber and 22,5% by volumes The molluscs which were
represented by Sepia sp occurred in 6.1% of the stomachs and by rumber
and volume, contrihuted 3.0% and 442% respectively. The nematodes
similarly had an occurrenﬁe of 6;1; and contributoed 3,0% by mumber bu;
by volume they made up only 0.4% of thc stomach ¢ontents, The shrimps
were the most important crustacean, with an occurrence of 36.4% and
constituting 17,9% and 7044% by rumber and volume respectively of the
food of the fishe The fish and fish larvae were elso very important
focd items of I, efricana. They hed an occurrence of 33.3% and 30e3%
respectively, constituted 16.4% and 14,9% by mumber of tho fish fcod
respectively while by volume they eontributed 15.2% and 6.4% respectively.
Fish eggs were relatively unimportant in the diet of L. africana
occurring in only 3.0% of the stomachs and constituting 0.01% and 1,5%
of tha fish food by volume and nunber respectively. Similarly,
calanoids and amphipods contributed 0el3% and 0,12% respectively by
volume of the fish food and ﬁeéﬁectively occurred in 9.1% and 3.0%

of the stomachs, Though euphausiidé contributed only 1.7% by volume
of food oérthe:species, by number, they constituted 14,9% and occurred
in 30e3% of the stomachs. The mentis shrimps with an occurrence of

oO% conotituted 1.5% and 0.2% by rmmber and volume of the food° Table

23 is a summary of the food of T. africana caught off Brass RlVLro

(ix) Food of I, africana caught off Bonny River

The food of T africana caught off Bonry River consisted of
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Table 23 Sﬁmhary of the food of I. africana caught

off Brass River

Food items Occurrence Number Volume
(%) (%) (%)

CRUSTACEA

Shrimp 36436 17.91 20041

Crustacean appendages 18018 8096 4423

Crustacean larvae 12012 5.97 2084

Calanoida 9.09 4048 0013

Euphausiids 30630 14093 167

Amphipods 3,03 1,49 0012

Mantis shrimp 3,03 1,49 0,20
PISCES

Fish 33.33 16042 15,22

Fish larvae 30630 14493 6,41

Fish scales 12012 5.97 0,86

Fish eggs 3,03 1.49 5901
MCLLUSCA

Sepia sp 6.06 2499 1620
NEMATODA

Nematodes 6,06 2099 Oad1l
UNIDENTTIFIED MASS 84,84 - 43,30
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crustaceans, fish larvac and nematodes. The shrimps had an occurrence
of 63,6% while crustacean larvae had an occurrence of 24.2% and fish
larvae and nematodes each had an occurrence of 3.0%. By mumber, the
shrimps constituted 75.9% and 48.7% by vdlume. The crustacean larves
constituted 2242% by mumber and 16,1% by volume, Fish larvac and
nematodes each contributed 0.9% by mumber to the food of the fish while

by volume they contributed 1% and 0.01% respectively. The food of

1. africana caught off Bonny River are summarised in Table 24.
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Table 24, Summary of the food of I. africana caught

off Bonny Riwver

Food items QOccurrence Number Volume
(%) (%) (%)

CRUSTACEA

Shrimp 63,64 75,93 48070

Crustacean larvae 240,24 22422 16610
PISCES

Fish larvae 3.03 0,93 Ca99
NEMATODA

Nematodes 3,03 093 001
UNIDENTIFIED MASS 33.0 - 34,20
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REPRODUCTION
(i) Gonad anatomy and maturity classification
The gonads of both sexes of I. africana consisted of two
unequally sized lobes, together opening posteriously into a
common tube. Examination of eggs from both lobes of the
ovaries showed that eggs mature in both lobes at the same
time.
Five macroscapic stages of development were observed in
the testes and ovaries. The first four stages were similar
to those described by sturm (1978) for S. maculatus. The second
stage of maturation which was described as Immature developing
by Sturm is referred to as ripening stage in this study. The
gonad maturation stages for both the testes and ovaries were
classified as immature, ripening, ripe, ripe running and spent
stages. Sturm did not observe the fifth stage (spent stage)
in his study. The classification for the male gonad was as
follows:
a) Immature stage
The gonad was very small and a microscoplc view was
necessary to establish the sex. Fish size was less than 12.0cm
and gonad weight was usually less than 0.15g or about 0,1% of
the body weight. The gonads appeared as whitish, thin trans-
parent filaments. Histological appearance of the gonad showed
that only spermatogonia were present. These spermatogonia were
few and scattered. The testicular wall was 7 - 8 um thick.
Plate 2 shows & section through an immature male gonad.
b} Ripening stage
The fish was normally over 12.0cm. The gonad weight was
over 0.15g. The genad was whitish or light pink and was more
easily recognisable as male reproductive organ. From histolo-
gical sections,‘two stages could be identified during the
ripening stage of the gonad. These were the developing immature
and resting mature stages termed ripening 1 stage and the
ripening 2 stage respectivelw. In the ripening 1 stage, the
periphery of the testis consisted of nests of larger spermsto-
gonip while the bulk of the testis was made up of smaller
spermatogonia. The ripening 1 stage is shown in Plate 3.



Plate 2

Plate 3

Section through an immature gonad of male
I. africana
toWo thin testicular wall

Se spermatogonium

Section through a testls of I. africana in the
ripening 1 stage
S5cSe smaller spermatogonia

l.s. larger spermatogonium
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Pla'c 1 Scetion taough a testis of I. africana

ripanirg 2 stage
€T, 3a ceqyndag, sparmaiocyts
st. spramatic.

:

’

Dl L ‘Ceduili uwouwun a ipe testis of I. africana’

5t, sperma*id
APe spermaltoroa
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“n the ripening 2 stage of the male gonad of I. africana,
secondary spermatocytes (stage III cells) and spermatids {cup—-shap.d
stage IV cells) predominatede A few spermatozoa were present but
these were attached to lobular wallé. Thickness of the testicular
wall was 11 - 15 Ume Plate 4 is a section through a male gonad in
ripening 2 stage.

c) Ripe stage

Thz testes were large, full, swollen and sefte The goned was
often up to 3% of the fish body weight. The colour was pink or 1ightl
rede Histological sections showed that testicular lumen contained
mainly unattached active spermatozos which gave a wavy appearance.
£ few spermatids werc also presents The testicular wall was 5 - B;Qm.
Plate 5 shows a section through a ripe testis.
d)nr Ripe running‘géége ’

The testes werc similar to those of ripe testis but with slight
pressure on the flanks of the fish, milt ran out of the genital pore. '
Plate 6 shows a section through a ripe running testis; Some empty
spaces could be seen due to loss of some milte. The content of the
testis in the ripe running stage were mainly spermatozoa which gave a
wavy appearance in histological sections,

e)  Spent Stage

The testes were flabby and pink, reddish or brown due to
vascularisation, The vas doeferens was usually_empty hut some milt
may still be contained within. A histological section through the
spent testis showed that the latter was unfilled. A few inactive
spermatozoa were present.- The periphery of the testls was lined with

spermatozea and the testicular wall thickness was 15 = 55 m. Plate 7

1s a section through a spent testis.



121

The maturity classification for the female gonad was as follows:
a) Immature stage

The gonad was very small and a microscopic view was usually
necessary to establish the sex. When eggs could be seen with unaided
eyes, they were very small. Fish was less than 12,0cme  Gonad weight
was usually less than 0.2g or about 0o1% of the body weights In the
histological section through the gonad, oocytes within were found to
be mainly oogonia and primary oocytes. The oocytes had no vacuoles
and the maximum diameters ranged from 90 - 100 Um (mean 9244 m)s The
ovarian wall was about 10 Um thicke The ococytes were usually oblong in
histological sections and they were scattered, A section through an
immature female gonaa of I. africana 1s shown in Plate 8,

b) - Ripening stage

The fish were usually over 12.0cme The eggs were visible to the
neked eyes though they were mimute., The gonad was yellowlshe Two
histologically distinct stages were observed ameng fish in the ripening
stages These were designated as ripening 1 and ripening 2 stages. In
the ripening 1 stage, the oocytes were mostly in stage II (primary
oocytes) but a few stage IIT occytes (primary vitellogenic oocyées)
which had vacuoles were present, Cocyte diameter was apout 300)ﬂn

~and the ovarian wall had a mean thickness of 18a5ipm;

In the ripening 2 stage of gonad developmenf, the o;cytes were
mainly stage III oocytes but some stage IV.oocytes (secondary
vitellogenesis) with yolk droplets and a few stage V (with yolk globules)
wWere present. Scme cocyte diameters were up to 460‘pptwhiie the
ovarian wall thickness was abqﬁt 90}nn° Plate 10 shows a sect;on

through an ovary in tre ripening 2 stage of development, The observed
changes in ovarian wall thickness with maturity is perhaps

due to hormonal changes.
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Plate 6 Section through a ripe running testis of
I. africena
SDe speymatozoa

GoSe erpty space.

Plate 7 Section through a spent testis‘of Lo africana
CoSe empty space
She spermatozod.
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Platc 8

Plate 9

Section through an immature ovary of I, africara
toOowe thin ovarian wall

0. oogonlum

Sectioﬁ through an ovary of 1. africana in the
ripening 1 stage

0o cogonium

Pe0o primary oocyte

PoVo primary vitellogenic oocyte
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Plate 10 Section through an ovary of ;F~g£;icaqg in the

ripening 2 stage

Zolo zona radiata
PaVe primary vitellogenic oocyte
BoVe sneondary viteliogenic oocyte
LoVo tertiary vitellogenic oocyte
i
i‘
:
Piate 11 Section through an ovary of I. africana in the
ripe stage ' RN 4
Love tertiary vitellogenic oocyte
hot©s hyaline b
Codlo corpora atretica
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Plata 12 Section through an ovary of I. africana

in the ripe munning stage

£a0Wa thin ovarian wall
he0ae hyaline ocodyte

Soluhue sudured ~g membrane
¢oSe empty space

Plate 13 Section through a spent ovary of I. gfricana

Os oogonium
PeCo primary oocyte
CoSe . empty space

th.oceWe thick ovarian wall
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¢) Ripe stage

The ovary was full and swollen. Most of the eggs were transparent
while a few were transluscent giving a speckled appearance. The gonad
weight was about 10% of fish weight. The gonad was usually red due
to heavy blood supply. Histological section through the ovary showed
that the oocytes were stage V and hyaline oocytes predominately.
The oocyte diameter was up to 480 Um while the thickness of the ovarian
wall ranged from 20 - 30 Ume. The hyaline ococytes were irregularly
shaped due to histological distortions. Plate 11 is a section through
a ripe ovary,
d) Ripe running stage

The ovaries were similar to those of the ripe fish but eggs were
easily extruded from the vent when slight pressure was applied to the
flanks of the fisha Histologically, sections through the ovaries were
also similar to those of the ripe ovaries, hut hyaline oocytes were
in the lumen of the ovaries in the ripe running stagee The ovarian
wall was also thinner and empty spaces were seen in the ovarian section.
Plate 12 1s a section through an ovary in the ripe running stage,
e) Spent stage

Tha ovaries were flaccid and partly or mostly esptye 7The gonad
appeared red or brown due to vascularisatione Histological section
showed that in the partly spent ovary, conspicucus empty spaces were
ﬁ;esent in the septa. A few hyaline ococytes remained and the ovarian
wall thickness was 40 - 200;,Um° In the fully spent ovary, ococytes of
all stages of maturity were present but thosc of stages I and II
predominated. Empty spaces were present and atretic follicles were
also visible in some sections. Ovarian wall was thicker than in the

partly spent stage. It was about 300 Um. Plate 13 is a section

*.
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through a fully spent ovary of 1. africana.

(iii) Monthly occcurrence of gonad stagés

Fishes in all stages of maturity were encountered in six months
cf the year, Ripe and ripe running female fishes were not encountered
in Neovember and December 1978, February, March, October and November
1979 while immature females were not in the sample for July 1979.
Among thz males, ripe and ripe running fish were not encountered in
the sample of April and August 1979, Also, the mdénthly percentages of
ripe and'ripe running fish weres relatively low in comparison with the
rercentages of the othcr maturity stages. among the females, the
percentages of the ripe/ripe running stage renged from 0 = 22,2%, while
those of the immature fish ranged from 0 - 37.9%, those of the ripening
stage ranged from 42.9 ~ 89,1% and those of the spent fish ranged from
365 = 27.0%. Among the males the percentage of the ripe/ripe running
fish ranged from 0 -~ 22.2% while those of immature fish ranged from
863 = 47.8%, those of the ripening fish ranged from 30,4 = 71,2% and
those of the spent fish ranged from 2.4 ~ 26,0%. Table 25 shows the
monthly occurrence pércentages sf fishes in the immature, ripening,
ripe/ripe running and spent stages of maturity. Fishes in the ripening
stage were the most frequently encountercd in all the months of the year.

The monthly percentages contributed by female fishes in the ripe,
ripe running and spent stages of maturity were relatively higher from
July to November/December while in thé male fish they were higher from
Novcmber to February, April to July and Scptember to December, In the
female fish, the percentages ranged betwecen 12.8% and 49.2% between
July and December in comparison with a range of 3.5% = 14,8% between

December and June. among the male fish, the percentages of the ripe,

ripe running and spent fish ranged between 19.8% and 296% from November ~
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Table 25 Monthly occurrence of different maturation stages in I. gfricana (in percentages)
! "
l A Pemale fish 7 Male fish Ii
Number Ripe/Ripe Munber Ripe/Ripe i
Month ! of fish| Immature | Ripening running Spent of fish | Immature | Ripening running Spent }
Nove 1978 182 27013 48093 0 23,94 126 35.71 44044 15,08 40,76
Decs " 82 32,93 600,98 0 6010 69 47.83 30043 7025 14,49 :
Jan. 1979 107 10.28 ~ | 83.18 2080 3.74 80 28.75 50400 5.00 } 16,25
Feba " 76 9021 77.63 0 13.16 | 81 27,16 43,21 12,35 ~ 17.28
Mar, " 58 37,93 58.62 0 3.45 67 55022 35,82 1449 7446
Apre " 54 11011 74,07 5456 9.26 96 40,63 33,33 | 0 26404
May " ' s 3,45 84,48 10.34 1672 7 43,66 42,25 2,82 11.27 '
June " 55 1082 89.09 3,64 5045 72 12.50 52,78 22,22 12,50
July " 53 0 . 73,58 7455 18.87 108 22,22 59,26 4,63 13.89
Aug. n 58 12,07 | 74014 6.90 | 6.90 42 50400 47,62 0 2.38 |
Septe " 44 6482 63463 9.09 20045 © a7 17,02 46.81 4026 31,91 i
oct. " 63 7.94 | 77.78 0 14,29 59 8047 7.1 | 8.47 1.86 |
Nove " a7 29,79 | 57.45 0 12,77 46 39,13 39,13 4,35 17.39° '
-DeCe- - LM 63 7094 42,86 22022 26498 59 20034 52054 | 8.47 18064
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February, 14.1 and 26.0 from April - July and 2003 and 26.2% from
September to December. In March, the percentage was 9,0% while in
August it was 244%. The monthly variations in percentages of ripe,

ripe running and spent fishes are illustrated in Figure 31,

(iv})  Development of the eqgg | j

Seven stages were found te be involved in oogenesis of Ze africana
namely oogonium, primary oocyte, primary vitellogenic oocyte, secondary
vitellogenic cocyte, tertiafy vitellogenic oocyte, hyaline ooc?te and |

corpora atretica. IR ﬁ

-

Oogonia (stage I)
These were small and spherical cells but many of them appearced
oblong in histological sections. They occurred in small nests, or singly.

The micleus possessed only one large mucleolus and a chromatininetwo;kw~«
1

OO GONIA
CY TOPLASH .
) ———NUCLEOLUS ;
NUCLEUS
CHROMATIN  NE TWORK
.Jr} (
" 100A4m - )

Primary cocyte (stage IT)
This was larger than the stage T celle It had a large nucleus

with many micleoli around its peripherye
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PRIMARY OOCYTE S

CY TOPLASM

NUCLEOLUS
CHROMATIN  NET WORK

———NUCLEUS

Primary vitellogenic cocyte (stage IIT)
The cell contained a ring of vacuoles inside the cytoplasm juét
[
next to the cell membrane. Simultanccusly, the zona radiata was formed

between the cytoplasm and the gramilosae. Stage IIT cells found in the

. T e !
post spawning and resting stages of development were irregularly shaped.
r

o PRIMARY  VITELLOGENIC OOCYTE

ZONA RADIATA

CYTOPLASM
VACUCLE

GRANULOSA

ITOOffrn ,
-
S5 Secondary vitellogenic oocyte (stage IV)

In the early stage, volk droplets:were associated with thé‘ring
~ of vacuoles which were formad in the stage I1I. These later formed

yolk=jlobules thraaghout the cytoplasm ;eaving a narrcw zone at the
i
periphery. i
!
i
3
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SECONDARY VHELLOGENW ODCYT

SQUAMOUS GRANULOSA

VACUQLE

YOLK DROPLET

fOOM_y?‘__.

Tertiary vitellogenic occyte {stage V)

This contained yolk which were large, dark and were very proningnt,
?
The egg was enveloped by 2 layers, namely the squamous granulosa and

the cellular theca,.

THECA

SOUAMODUS  GRANULDSA

YOLK MASS

TERTIARY VITELLOGENIC .00CYTE d-m/zﬁm

Hyaline oocyte (stage VI)
The eqgg became very enlargeds The yolk appeared as a homogenous
. \
dark mass f£illing the interior of the oocyte. The zona radiata became

thinner due to the enlargement of the eqgs. The hyaline ococyte was

often found £o have collapsed in histological sectionse B
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HYALINE OOCYTE

;
——EGG MEMBRANE

f

YOLK = MASS

Corpora atretica (stage VII)
These developed either from vitellogenic cells or hyaline

oocytese. These did not-develep further but degenerated and became

N
i

reabsorbede. Corpora atretica, thus were found in various stages

of reabsorpticone
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3 (V)  Breeding marks ) ‘
| I .
3 o In almost all the specimens of L. africana examined, dark
j ' ;
| patches occurred on the opercula of the fishes. However; in some of
ﬁF’i the fishes, these dark patches extended along either side of the
WA

trunk of the fish, towards the tail. Their intensity veried from
fish to'fishe It was found that rather than a taxoncmic véridtion9
these marks vere relatod tb'breeding in the speciese Piaﬁe 14 is a
photograph of two fishes of the same size. The lower f£ish has a derk
~stre$k on its side while the upper one has no such streake
Thé dark stroaks wére formed from the late ripening étage of
: development and became more intense as maturity progresseé such that
the fish in the ripe and spent stages had the most intense streaks,
! .’ After the fish had become spenty; the intensity of the stfeak gradualiy
diminished until finally, the dark patches on the opercuia were the

only visible traces.
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(VI) Sex ratio:

v (1,990) specimens

On thousand, nine hundred and wilve

of I. africana weré examined out of which 1,011 were males
while 979 were femgles giving an overall sex ratio of 1:097
males to females, The monthly variaticn in sex ratio was also
examined, Table 26 shows the ratio of male to female I.
africana from November 1978 to February 1980. 1In November 1978
and December 1978, the ratio of male to female I. africana
were respectively 1:1.19 and 1:1.18 and in January 1979, the'
ratio was 1,1.76. In February, March, April, May June and
July 1979, the respective ratios were 1.0.99, 1.0.89, 1.0.55
1:0.81, 1:0,50 while for Jugust, September, October, November
and December 1979, the ratics were 1:1.&6, 1:1.19, 1:1.05 and.
1:1.03 respectively. In February 1980, the ratio of male to
female fish was 1:0,95,

The X2 was employed in testing whether the observed
ratios of male to female significantly deviated from the
expected 1:1 ratio, For the months of January, April and Juiy
1979, the calculated X2 yere 11,60, 12.90 and 18.00 respectively,
Tabulated x2 at 5 percent leVel.of significance and 1 degree of
freedom=3,84. The data thus showed that the sex ratio obserwved
for these months were significantly different from the expected
1:1 ratioc., For the séx ratios for all the other months
examined and the ratio of all the males to all females, the éex
ratios were not significantly different from the expected
ratio of 1:1., Table 26 shows the values of calculated X2,
(vii) Gonadosomatic index {(GSI)

The gonadosomatic index is a percentage which
defines a relationship between the gonad weight and

the body weight. It is defined as

t e,
L
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Table 26 Sex ratlo in I. africana off Lagos Coast

Month/Year h Sample | Male Female Rafio‘of x° on sex- |
size : male to ratio
female (calculated)
November . 1978 320 146 174 1t 1019 2045
Px December " 148 68 | 80 1:1.1é 0,97
Jarmary 1979 152 55 87 1;1.76A 11.60';
February 158 82 76 | 1:0,93 0,22
March n, 126 67 59 | 1:0.89 0050
+ April -t 150 97 53 | 1:0.55 12,90°
May " 130 72 56 | 1:0,81 | 1,50 °
June " 128 73 55 C1:0.75 2,53
July " 162 108 54 110,50 18,00
Augugt " 101 42 59 131040 2,86 |
D September v 75 37 38 | 1:12,03 | 0,01 !
October = ® 105 48 57 11019 077 i
{ - November = 76 37 39 | 11,05 0,05
Dacenber " 122 60 62 1: 1403 0503
: February 1980 37 19 18 | 1:0,95 0e02
j
1990 | 1011 979 120697 0.51

Tabulated x2 (5%y 1 df). = 3.84

" * Significant at 5%, 1 4af.
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_Gwt  x 100
Twt - Gwt

where Gwt = weight of the gonad
Twt = weight of the fish

The fish were divided into two size groups namely 3'_ 1gcm
size group and the 16 - 28cm size group. The gonadosomatic
index was calculated for each sex in the two size groups.

For the male fish, the values of the gonadosomatic index
ranged from 0.29 - 1,06 for the 3 - 15cm size group and O.6f-1.31
for the 16 - 28cm size group. Details of the gonadosomatic
indices for this species are presented in Table 27. The highest
values of 1,06 and 1.31 were obtained for the respective size
groups in November 1978 while the lowest value of 0.29 in.the
3 - 15cm size group was obtained in August 1979 and the lowest ’
value of 0,87 in the 16 - 28cm size group was obtained in
Septerber and October 1979, Except for March 1979, when the
values of the gonadosomatic indices were 0.88 and 0.82 for .
the 3 - 15cm and 16 - 28cm size groups respectively, the " %
gonadosomatic indices were greater in the larger size group.'

For the female fish, values of the gonadosomatic indices
ranged from 1.27 to 3.4l for the 3 - 15cm size group and
2.17 - 4.22 for the 16 ~ 28cm size group. The lowest values
of gonadosomatic indices for the respective size groups were o
obtained in November 1979 and December 1978 respectively
while the highest values were obtained in May 1979 and
December 1979 respectively. The gonadosomatic indices were
higher in the bigger size group of fishes than in the smaller
size group for the same months except in April when a valué
of 2.36 was obtained for the 3 - 15 em size group while

2.26 was obtained for the 16 - 28 cm size group




Table

27,

Monthly Variation of goﬁg%%somatic indices (GSI) of I.

africana
Month Males Females
3 - 15¢m 16 -~ 28cm 3 - 15cm 16 - 28cm
Number of Number of B Number off . Number of G
fish GSI fish GEI fish GBI fish G¥I
November 1978 £8 1.06 48 1.31 68 1.40 67 2.60
.December 48 Q.69 20 0.92 61 2.00 21 2.17
January 1979 34 0.79 45 1;22 27 2.08 77 2,80
February 43 0.82 40 1,28 24 2,22 51 2.44
March " 52 0.88 15 0.82 38 1.42 20 2.20C
April " 49 0.49 48 1.29 27 2036 27 2.26
May " 45 0.72 26 0.89 13 4,44 44 3.73
June 1 32 0.88 38 0.97 11 2,36 43 3.02
July " 54 0.76 50 0.8% 18 2.65 36 3.22
August e 23 0.29 18 0.67 12 2.33 46 2.60
September 16 Q.61 31 0.67 8 1.29 35 3.69
October " 13 0.72 41 1,07 18 1.88 46 2.90
Nokember n 35 0.79 12 1.10 27 1.27 19 2,48
December 18 0.4 a1 1.14 13 2.22 50 4.22
S 34 o 1) i~
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For the same size group, the gonadasomatic indices were
higher in the female fish in the male fish, In the 3 - 15¢cm.

size group, the gonadosmatic indices ranged from 0,49 - 1,05

with a mean of 0.73 for the males while in the females, it

ranged from 1,27 -~ 3,4} with a mean of 2.1, Similarly in
the 16 -~ 28cm size group, the gonadosomatic indices in the
males rangéd from 0.67 = 1,31 with a mean of 1.02 while in
the females it ranged from 2,17 - 4.22 with a mean of 2,68,

There was also variation by month within the came size
category of each sex, This variation was noticeable in the

larger size group and more conspicuously among the female fishes r'v. -~

than the males. Among the males in the 16 — 28cm size group,
the gonadosomatic index was 1.31 in November 1978 but 0,92
in December. In January and February 1979, the values
were respectively 1,22 and 1.28, 1In March, it was reduced
to 0,82 but rose to 1.29 in April, From May to September,
the gonadosomatic indices ranged between 0.67 and 0,97 and
in October, November and December 1979 the values were
respectively 1.07, 1.10 and 1.14. Among the female fish,
for the 16 - 28cm size group, the gonadosomatic indices
were 2,60 and 2.17 in November and December 1978 respectively,
In January it was 2.80 while in February, March and April,
it was 2.4}, 2.20 and 2,26 respectively., From May to July,
it range bétween 3.02 and 3.73 while in August it was 2.6 and
in September it was 3,69, In October and November it was
2.90 and 2.48 respectively and in December 1979, it was L.22.
Figure 32 illustrates monthly variation of the gonadosomatic
indices in this Species,
(viii) Size and age ms n—igy. . o

The smallest mature female fish had a total
length of 11,7cm while the smaileét hature male was
11.5cm in total length, The smallest ripe female

fish encountered was 12.0cm while a male fish which had a
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length of 13.5cm was found to be spente Maturity was attained during
the first year of life.
(ix) Fecundity

The fecundity was determined for 46 specimens from the Lagos Coastal
areas For a size range of 14,0 - 25.4cm (total length) the fecundity
ranged from 2,029 =« 11,687 with a mean of 5,227 for an average fish
size of 18,0cm.

Fecundity was examined in relation to length., There was an
increasc in fecundity with increasing fish length, Figure 33 is a scatter
diagram showing the relationship between fecundity and fish length.

The relationship between fecundity and fish length was expressed

using the equation:

F = aLb
where F = fecundity { thousands)
L = fish length (cm)

a and b are constants
In logarithm form, this equation can be written as:
log ¥ = log a 4+ b log L
The relationship between log F and log L wasz a straight line
relationship as chown in Figure 34c The values of a and b were calculsted
to be & O.S_Qand 34291 respectively with a correlation cocfficient of
00904, Substituting for a and b in the equaticn above,
F oo QO.%?LLE%
The relationship between fecundity and fish weight was similarly

expressed by the equation

F o= aﬂb
where T = fecundity { thousands)
W= fish weight (g)
a "nd x = c¢onstants
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Figure 35 is z scatter diagram showing the relationship between

fecundity and fish heightg Expressing the equation in logarithm form,
logF = loga+b log W

The velues of 5 and b were calculated to be ﬁgﬁ{giand 1.049,. A

correlation ceefficient of 0,915 was obtained. Figure 36 shows the

relationship between log fecundity and log fish weight,

Fecundity for the sample of fish caught off Benin River ranged‘
between 2,424 ang 5514€ for fish whose sizes ranged between 15.3cm -
and 18.8cm (total length). The mean fecundity was 3,689 for a meani
fish size of 1648cm (total length), |

Prcundity for the fish off Brass River ranged from 4,250 - 74626
fur fish whose sises ranged from 16,2 = 20,2 cm, The mean fecundity‘
Was 5,207 for an average Fish size of 17:9 cm (total length), ,

Fecundity for the fish caught off Bonny River ranged from 4,428
to 8,500 for a fish size range of 16.4 =~ 18¢8cme. The¢ mean fecundity
was 6,864 for 1 mean size of 17.2 em (total length),

Sizes of egys from the sample from Lages Coast varied from 0,57 -
1e35ma with a mcan of 0a85mm, Mean Egg diameter; however, did not have
a high corrclation té fish length, Using the relationship

log E = log a + b lég L

vhere.,  E = mean eqy diameter (mm x 103)
L = fish length {cm)
fZand b = < mstants

a was calculated to beﬁﬁggﬁifwhile b was 0.330. The correlation
coefficient was 0,410, riq, 37 illustrates the variation of mean

“gq diameter with fish lengih,
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RACIAL STUDIES

Details of the meristic counts.and morphometric characters for
Lo africana from the Lzgos Coast, off RBenin River, Brass River 1
and Eonny River are presented in Appendices IV - VII.
Meristic counts

One way analysic of variance was carried oyt on six meri Sth
counts; namely the dorsal fin rays, anal fin rays, abdeminal scutes,
pectoral fin ﬁays and the left aﬁd right glll rakers. The ventral
fin rays and the vertebral counts had censtant values of 6 and 42 '
respectively for the populations from Lagos, Benin, Arass and Bonnye
Thus, this did not require further statistical 2nalysis,
Dorsal fin rays

The dorsal fin ray counts for I. africana from Lagos Coast
tanged from 14 to 18 with a mean of 15.4, while for off Benin Rive;,
they ranged from 14 to 18 with a mean of 15.5 for the sample off |
Brass River, the range was 15 to 17 with a mean of 156 while for
the sample off Eonny River, the range was 14 to 17 and the mean
was 15.4. Table 28 shows the analysis of variance on the dorsal;
fin ray counts, Tabulated F « value at 5 percent 1evel of
significance = 2,68, However calculated F value = 0,73, Hence
data showed strong evidence that there was no significant difference
in rumber of dorsal fin ray counts of I. africana from Lagos, Benin,
Brass and Bonny Coasts,
Anal fin rays

The snal fin ray counts for Lagos Coast ranged from 41 to 49
with a mean of 44,8 while for the sample off Benin River, the range
was 42 to 50 with a mean of 4602. For the sample off Brass River,

the range was frem 42 to 49 with @ mean of 46,3 and off Bonny River,
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Table 28, One way analysis of variance on dorsal fin ray
counts of I. africana caught off Lagos Coast, Benin

River, Brass River and Bonny River (Data from
iAppendices IV -~ VII).

Source of Degree of Sum of Mean L3
variation freedom squares square ratio
Between
stations 3 1.24 0041
b 073
Within .
stations 128 71.64 0656
Total 131 72.88
‘ (0605) o
Calculated F 3,128 = 0.73 (Not significant)
Tatulated F 3, 128'0°0% ., g5
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Table 29, One way analysis of variance on anal fin réy
counts of Lo africana Caught off Lagos Coast,
Benin River, Brass River and Bonny River,
(Data from Appendices IV -~ VIT),
Source of Degree of Sum of Mean F
variation freedom squares square ratio
BEctween '
stations 3 53,23 1774
4496
Within
stations 128 158485 3.58
Total 131 512.08

Calculated F 3,128 (0+05)

Tabulated F 3,128 (0205

= 4696 (Significant)

L= 2 068
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the range was from 42 to 49 with a mean of 4643. Table 29 shows.
the analysis of variance on the anal fin ray counts, Tabulated
F = value at 5 percent level of significance = 2,68, However,
calculated F = value = 4,96, Hence, data shows that there was
éignificant difference in the anal fin ray counts of L. africana
from Lagos, Benin, Brass and Bonny Coasts, |
At ~ test was further carried out on the mean values of the
anal fin ray counts to establish which of the stations was responsible -
for the significant differchce., The mean anal fin ray counts for
Lages, Be$in, Brass and Bonny (44,82, 46,24, 46.33 and 46427 respectively)

were designated E&, E}, X3 and x4 respectively. t was calculated

using the formula:
d

| —

t = SOEG

where d difference between means

f

S.E¢ = Standard error

SeEs = mean square within station X'1 X’ 1
mimbeyr number
in in

sample 1 sample 2

= 3.58 x 2_
33
= (.46
t - test on xi vs X2
t = 46,24 - 44,82
Qedb
= 3u09
t = test on X1 vs X3
t = 46,33 = 44,82
Oe46

= 3'28
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t = test on }(,l vs X4

t = 46,27 = 44,82
Oe46
= 3.15
t ~ test on x2 Ve X3
t = 46933 - 46.24
0e4d6
-3 0920
t - test on X2 Vs X4
t = 46527 - 46.24
.46
= D07
t ~ test on X3 vs x4
t = 46433 = 46,27
0.46
= 0.13

Tabulated value of t at 5 percent and 1 percent levels of significance
were respectively 1.96 and 2.60. The calculated t - values were

higher than the tabulated values at both the 5§ percent and 1 percent

-

Xy

vs '}'{'2, X, vs X, and X, vs X. while for

levels of signlf%cance for 1 3 1 4

X vs‘ié, X2 Vs X4 and‘§3 vs Ed’ the tabulated values were highers

These results indicated that the anal fin ray counts from fish caught
off Lagos Coast, were responsible for the significant difference
obtained in the analysis of variance on the anal fin ray counts .
Ginsburg's measure of overlap

Ginsburg (1938), cited by Ikusemi ju (1973) suggested that a
summation of the smaller‘percenﬁéges from each of two groups divided

by 2 provided an estimate of the overlape Ginsburg further suggested
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that 30 - 40% was a good ground for assuming a race, 15 = 25%,
subspecies and 10% or less specles.. Ginsburg!s measure of overlap
for the anal fin ray councs between the samplc from Lagos and those
from Benin, Brass and Bonny were 2762T%, 36036% and 33,33% respectively,
The values for Lagos = Brass and Lagos ~ Bonny fall within the 30 -« 40%
range while the value for Lagos = Banin (27.27) approximately fall
within this rangce. App.lication of the Ginsburg'a Measure of overlap
thus indicated that the samples of I, africana off Lagoe, Benin, Brass
and Bonny werc still of the same racial stock,
Pectoral fipn rays |

The pectoral fin ray counts from the Lagos sample ranged from -
13 to 15 with a mean of 14.7 while those for the Benin sample ranged from
14 to 16 with a mean ?f 14.7. The counts for the sample from off Brass
River ranged fiom 14 o 16 with a mean of 14.7 while those for the éample
off Bonny ranged from 14 o 16 with a mean of 14.8, Table 30 shows the
malysis of varlance on the pectoral fin ray counts, Tabulated F at

5 parcent level of significance = 2.63, However, calculated F valus = Q.44.

Hence data showed strong evidence that there was neo signifigant difference

I the muber of pectoral fin ray counts of I, africana frem Lagos, Benin,

o

T A A

Brass and Bonny Coasts.

The right g1l raker counts from the Lagos sample ranged £rom 32 te 35
with a mean of 33,4 while the counts for the sample aff Banin ranged from
31 to 36 with a moan of 33,4 and those of the sample from of# Brass River
ranged from 31 to 35 with a mean of 33.2, The counts from the sample off
Bonny River ranged from 32 to 35 with a mean of 33,24 Table 31 shows
the analysis of warlance on the right gi1} raker counta, Tabulated F
at § peréeht level of significance = 268, However, caleculated F vglue

* 0.70. Henee data showg strong evidenca that there wes no signifiéant
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Table 30.

59

One way analysis of variance on pectoral fin ray
counts of I. africana caught off Lagos Coast, Benin
River, Brass River and Bonny River,

(Data from Appendices IV = VII).

Source of Degrec of 5 Sum of Mean F
¢ variation freedo l squares square ratio
¥
f
P — ” -
; 3
Betwveen 2
stations 3 Cods 0615
' 0o44
Within
stations 128 43,04 C.34
Total 131 43,48
{
(0.05)

Calculated F 3,128

0o44 (Not significant)

Tabulated F 3,128 (903 _  ,
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difference in the number of right gill rakers of I, africana from
Lagos, Benin, Brass and Bonny Coasts,
Left gill rakers _ |

The left gill raker counts for the sample off Lagos Coast ranged
from 33 to 36 with a mean of 33.4 whiie for the sample off Benin River,
the counts ranged from 33 to 37 with a mean of 33,4, For the sample
off Brass River, the range was 31 to 35 with a mean of 3344 and for
the samplé off Bonny River; the range of ccunté was 32 to 35 with a
Mean of 3342, Table 32 shows the analysis of variance on thé left il
rakers. Tabulated F at 5 per cent level
of significance = 2,68 while the calculated F = 0,28, The data has
thus shown strong evidence that there was no sigﬂificant difference
in the rumber of left gill rakers of I. africana frcmlLagos?_Benin,
Brass and Bqﬁny_COastsa {
Abdominal scutes

The apd;minal scute counts for I. africana from Lagos Coast
ranged frdﬁ 30 to 35 with a mean of 32.2 while for the sample off
Beniﬁ.ﬁiver, the range was 30 to 34 with a mean of 3241 and for the
sample off Brass River, the range was 29 « 35 with a mean of 32.Y,.
The counts from the sample off Bonny River ranged from 31 to 35 with
2 mean of 3244, Table 33 shows the analysie of variance on the
abdominal scutes, Tabulated F at § percent level of significance = 2,68
but the calculated F valué = 0e4% The data has thus shown strong
evidence that there was no significant difference in the mumber of

abdominal scutes of T, africana from Lagos, Benin, Bress and Bomny Coasts.




'y

¥

161

Table 31, One way analysis of variance on right gill raker
counts of I. africana caught off Lagos Coast, Benin
River, Rrass River znd Bonny River,
(Data from Appendices IV = VIT)
Source of Degree of Sum of Mean F
variation freedom’ squares square ratio
-
Between
stations 3 1e3 0643
Ce 70
Within
stations 128 78,18 0e61
Total 131 79048

Calculated F 3,128 (005) 0a70 (Not significant)

i

Talulated F 3,128 (995)  _ o
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Table 32, One way analysis of variance on left gilli
raker counts of Lo africana caught off Lagos Coast,
Benin River, Brass River and Bonny River,
(Data from Appendices TV - VIT)
r Y
! Source of Degree of | Sum of Mean F
E rariaticen freedom j squares square ratio
e e -
! ,
Between !
stations 3 ;‘ 0057 0619
i
E 0028
Within
stations 128 85.4 0,67
Total 131 85,97

Calculated F 3,128 (0003)

Tabulated F 3,128 (0205)

nl

= 2568

0.28 (Not significant)
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Table 33. One way analysis of variance on the
abdominal scutes of I. africana caught
off Lagos Coast, Benin River, Brass River
and Bormy River
(Data from Appendices IV - VIT)
Source of Degree of Sum of Mean F
varlation freedom square square ratlo
Between
stations 3 2057 0.86
0+49
Within .
stations 128 225,70 1.76
Total 131 228427

Calculated F 3,128 (005 _ o o oo significant)

Tatulated F 3,128 (005 _ ., oo
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Morphometric Measurements,

One way analysis of veriance was also carried out on four
morphometric measuremcnts namely the head length, head depth, body depth
and eye diameter,

Head length
The range of head lengths of I. africana in the sample off Lagos

Coast was 32 -~ 45mm while the mean was 26.8mm. [Ior the sample off

_ Benin River, the range was 30 - 45mm while the mean was 37.5mm. For

the sample off Brass River, the range was 31 = 45mm with a mean of '
38.4mm while for the sample off Bonny River, the range was 33mm to 4Gmn
with a mean of 3B.4mm. Table 34 shows the analysis of wariance on tﬁe
head length measurements. Tabulated F at S percent level of significance
= 2468 while the calculated F value = i°35; The data has thus showni
that there is no significant difference in the head length measurements
of I. africana from Lagos, Benin, Brass and Bonny Coastse

Heaé depth

The head depth measurements of I. africana from Lagos Coast ranged

from 36 —= 47mm with a mean of 39.4mm while for Benin Coast, they

ranged from 33 = 47mm with a mean of 4° « ‘mm. The range of measurements
for the fish from off Brass River was 29 — 45mm with a mean of 39.8mm
While.for the sample off Bormy River, the range was 33 =~ 46ﬁm and the
mean was 39.9mm. Table 35 shows the analysis of variance on the head
depth measurements. Tabulated F at 5 percent level of significance = 0026,

The data thus showed strong evidence that the head depth measurements of

;,'africana from Lagos, Benin, Brass and Bonny Coaste were not gignificantly

different.
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Tabulated F 3,128 (0.05) = 2.68

Table 34, One way analysis of variance on the head
lengths of L. africana caught off Lagos Coast,
Banin River, Brass River and Bonny River.
(Data from Avpendices IV - VII)
Source of Degree of Sun of Mean F
variation freedom squares square ratio
Between
stations 3 58,19 15040 1635
Within !
stations 128 1836.99 14,35
Total 131 1895.18
(0.05) s
Calculated F 3,128 = 135 (Not significant)
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Table 35, One way analysis of variance on head depths of
Lo africana caught off La905 Coast, Benin River,
Brass River and Bonny River.
(Data from Appendices IV VII)

Source of Degree of Sum of Mean F
variaticn freedom squares square ratio
Between
stations 3 11,45 3.82
0426
Within
stations 128 1854,19 14,49
Total 131 I 1865.64
]
Calculated F 3,128 %) | 656 (vot significant)

Tabulated F 3,12g¢ %5 = 2,68
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Body depth

Thoe bedy depth of I, africana from the Lagos Coast ranged from

¥

4Tm to S4mm while the mean was 43.9mm. For the sample from off |
Benin River, the range of body depth measurcments was 41 - 58mm with
a mean of Ld.tmm while for the sample off Brass River, the range was

39 ~ 57mm and the mean was 44,2mme For the sample off Bonny Rivek,

the range of measurements was 42 - 58mm and the mean was 46.3mm,

Table 36 shows the amalysis of variance on the body depth measurements,
i

Tabulated F at 5 percent level of significance = 2468 while calculated

F value = 1,71, The date has thus indicated that there was no f

significant difference in the body depths of I, africana from Lagds,
.t

Benin, Brass and Bonny Coasts, j

Eye diameter

RTCE T T .
ry g [t

For the sample of I. africana frem Lagos Coast,'égénréﬁge-cf
values for the cye diameter was 10,0 =~ 14.0mm with a mean of 11, 3mm
while for the sample off Benin River, the range of measurementé Qag
960 =~ 13,0mm but the mean wag 11.3mmo For the sample off DBrass Ri?er,
the range of measurements was 10,0 - 14.0mm with a mean of 11, 7mm
while for the sample off Bonny River, the range was 11.5mm. Table 37
shows the analysis of variance on the eye diameters. Tabulated F
at 5 percent level of significance = 2,68, Howevar, calculated
F vélue = 0¢71. The data has thus shown strong evidence that the
eye diameters of I. africana from Lagos, Benin, Brass and Bonny weré

'

not significantly different,
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Table 36. One way analysis of variance on body depths of
Lo 2fricana caught off Lagos Coast, Benin River,
Brass River and Bonny River.
(Data from Appendices IV « VII)
Source of Degree of 7 Sum of Mean F
variation freedom squares square ratio
Between
stations 3 101,90 33,97 1.71
Within
stations 128 2547,09 19,90
Total 131 2648,99
(«05) .
Calculated F 3,128 = 1671 (Not significant)
Tabulated F 3,128 (°93)  _ .68




Table 27/, One way analysis of variance on Eye diameters

of L. africana caught off Lagos Coast, Benin River

Brass Rlver and. Bonny River,

(Data from Appendices IV ~ VIT)

Source of Degree of Sum of Mean F
variation freedom squares square ratio
' Between
. stations 3 4063 1.54
/ 071
Within
stations 128 277,89 2617
Total 131 282,52
ol
Calculated F 3,128 (-05) = 0.71 (Not significant)

2,68

Tabulated F 3,128 (05

x
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THE ILISHA FISHERY

Between 1971 and 1979, the anmial production of clupeids
in Nigeria ranged between 5,000 and 8,000 metric tons (Fishery
Statistics of Nigeria, 1980). The species of clupeids comprised
Eo fimbriata,.a. africana and Sardinella spps The Guinean
Traning Survey Report (1968) noted that catéh rates of
Le africana greater than 100 kg/hr were obtained at 15 = 30m
off the Nigerian Coast. The species was alse found to constitute
28 ~ 30% of catches at the 15 - 20m depth,

Artisanal fishery is known to have conﬁributed mofe than
60% of the Nigeriar. fish production. It is also the major means
of clupeid fishing in the country. The fishing method for
¢lupeids in the inshore waters has been mostly by the use of set
gill nets using canoes_driven by autboard engines or marmaily
driven., Catches of clupeids by hooks and lines are very minimal,
L. africana is the only major clupeid which is: caught

by trawlers fishing in the Nigerian Coast.

I. africana, though marketable, 1s not valued much as food
by Nigerians particularly when other clupeid species are available,
This is due t¢ its small size and its being laterally flattened

and with inter muscular bones.
7« It is perhaps for this relative unimportance that very

little attention has buen shown for the species by scientists, l
It has however been predicted as considerable potential fishery
especially in the Nigerian Coast (GT3, 1968)s The fish has For .
long been marketed in the traxditionally smoked form, but recently,
the Nigerian Institute for Cceanography and Marine Research

(NIOMR) developed a more 2ffective and faster means of fish

smoking using smoking kilns. Tt has been reported that the method
- !

f
!
!
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preserves the mutritive values of the fishg The NICMR has in addition
designed projects to enhance the effective utilisation of under
utilised fish species including I. africana. The methods used

‘ included the separation of flesh and bones of the fish and use of

’ the flesh in preparing such products as fish cakes and fish pies

while the heads, fins and bones were crushed and made into animal

feeds or fish meals.

e
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DISCUSSION

The results obtained on the taxonomy of‘gi_° africana in this study
were similar to those of Fowler (1936), Poll (1953) and Tobor (1966).
While Fowler worked on specimens from Congo, Poll worked on specimens .
from the South Atlantic Coast and Tobor examined meristic counts for
the speciles off the Lagos Coast. Both Poll (1953) and Tobor (1966}

referred to the species they examined as Ilisha dollole Blache et al

(1970) however pointed cut that only one species of Ilisha occurred in
the tropical atlantic waters and he identified this species as Ilisha
africana; In fact Fowler (1936) had earlier referred to the Ilisha species

off Congo as Ilisha africana,

The reéults of this study showed that the dorsal fin rays, anal fin
rays, abdominal scutes and lateral median scales had similar counts to
those made by Fowler (1936) on I. africana off the Congo. However, the
gill raker céunts in this study were 9 = 11 4 22 - 25 while those off
the Congo River were 12 + 28, Ramaiyan and Whitehead (1975) obtained
variations in their examination of meristic counts of I. melastoma fro@
different locéiities in India. Tester (1938) described the variation in

the mean vertebral counts of successive year classes of the herring

(Clupea pallasii) with water temperature while Seymour (1959) studied the
effect of temperature on the form of vertebrae and fin rayé in the
chinook salmon. Tester ascertained that variation in vertebral counts and
counts of other meristic characters in some fishes were affected to some
extent by environmental factors, notably water temperature. The variation
in the rumber of gill rakers of I. africana off the Lagos Coast and the
Congo River may be a result of variation in environmental conditions in

these two areas.
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The total length of fish examined for the taxonomy of this species
rangeqd between 142 - 229mm. The head length varied from 32 - 54mm
while the head depth varied from 36 - 51mm and boay depth varied from
41 ~ 65Gmme The rmamber of gill rakers on the lower portion of the
anterior gill arch varied between 66 and 72 while the rumber of abdominal
scutes varied from 30 to 35, Though the morphometric characters
measurements varied directly with increase in fish size, the gill raker
and abdominal scute counts did not vary with increased fish size. Fagade
and Olaniyan (1972) noted that in the clupeid, E. fimbriata, there wer: not
only structural differences in the gill rakers of fishes in different
size groups, but the counts also increased with increased fish size.

Among the clupeids, the world wide distribution of Ilisha species
was noted by Ramaiyan and Whitehead (1975). They also noted that the
areas of occurrence of these fishes ranged from warm seas to fresh waters.
The Guinean Trawling Survey Report (1968) also pointed out that in the
Gulf of Guinea, the Nigérian Coast was the area of greatest abundance for
the species I. africana. The cccurrence of this species from Lagos to.
Bonny areas indicated the wide distribution of this species along the
Nigerian Coaste The occurrence of the species in the Lagos lagoon has also
been noted by Fagade and Olaniyan {1973).

The greatest abundance of 39% was recorded at the bottom depth of
20 = 30m while the least abundance was 10% at a depth of 40 ~ 50fis
These results confirm those of the GTS (1968). Thaidh the depth range of
10 - 50m was established as the depth of cccurrence of this species
during daylight hours of the day; fhe species waginpt en&o&gtered in hauls
made at these depths during the night periods. Diurnal vertical migration

has been described in a rumber of clupeids such as Po afzelinsi
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(Reynolds (1969); TIkusemiju (1973). Though this phenomenon has
not been established for I africana in this study; there is a
possibility that it does occur. There is however a further need
to establish the depths of occurrence during the night-time.

The graphs of the length frequency distributions of 1.

africana were normal distribution curves, There were only three

distinct modes to indicating the 1*, 2* and 3* age groups.

This is an lndlcatlon that the petersens method is only suitable
as a supplementary method for age determination in the species.
Data obtained from this method were however very useful in the
Calculation of the §~h Bertalanffy pardmeters. The value of

K obtained using the data of the otolith check technique was
considered too low for the growth rate of I. africaha. The net
used 1n catching fish from which otoliths were removed had &
75mm cod end mesh sizé. -Thls net was primarily designed for

harvesting croakers Lma‘780cm. This implies that the size first

Capture for L. africand (Lpax28.7cm) must be high. In effect

the actual mean of thé 1 year age group would be less than the
calculated mean which resulted in the 10w K - value obtained.

This low K - value gave rise to the value of t, Peing low
(~4.21 years). It is considered that though the length frequency

distribution failed to give distinct modes for the older age
groups, values of the von Bertalanffy parameters calculated from

the data were more accurate than those obtained using the data
from the otolith check technique.

While fishes as small as 4.0cm were found only in 10-20m
depth, fishes of 9.0cm and less were restricted to depths not
more than 30m. The larger sized fishes were found at all depths
but the largest sizes of 24cm and above were encountered in
depths not less than 20m. These results show that very small,
immature fishes were restricted to the shallow depths while the
largest fishes were encountered more in the deeper waters. Fishes
of intermediate sizes were common in all depths.

The b exponent for the samples from Lagos, Benin,; Rrass and
Bonny, were respectively 3.122, 3.186, 3.068 and 3.017 in the
male fishy 3.155, 3.366, 3.110 and 3.016 respectively in the
female fish while they were 3141, 3.259, 3.076 and 3.076 respec= _
tively for the combined sexes. All these values are approximatefy
3 which is an indication that the growth exhibited in this
species was isometric. The values of the b exponent for all the
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stations were similar indicating that the growth pattern of

the species was about the same ih all the four sampled staﬁions.
The correlation coefficients fbr the length - weight

relationships for the male fish ranged from 0.980 - 0.999

while those of the female fish ranged from 0.971 - 0.990 and

those for the combined sexes ranged from 0.982 to 0.999, so

that both length and weight were highly correlated in this

- species. e

Among the males, fish less than one year constituted 26.3%
while fish in the 1%, 2%, and 3* age groups constituted 27.5%,
29.4% and 14.4% respectively. Among the females, fish less
than one year constituted 11.3% while fish in the 1% 2% ang

3* age groups constituted 34.0%, 34.0% and 17.9%. Fish in

-+
the 4* ang 5 age groups constituted 2.5% and 0% respectively

among the males while among the females, they tonstituted
1.9% and 0.9% respectively. The low percentages of the 4+

years and 5% years age groups among I. africana was significant
in that it indicated that these age groups contributed very
little to the population size of the species. Their low
percentages were probably due to both natural mortality as

well as fishing effort. The sizes of these ages of fish were
22.0cm and above and they represented the sizeable fishes

among this species. '

Both the lengths of the otoliths and scales as well as
the width of the otoliths were found to increase directly with
fish length. Using the equations relating the otolith length/
width to the fish length and that relating the scale length
to the fish length, the fish length could be back calculated
when otolith size and scale length were known.

The condition factor K, of 1. africana off the Nigerian
Coast ranged from 0.38 - 0.927. For the male fish,; the condition
factor ranged from 0.38 - 0.81 while in the females the condi-
tion factor ranged from 0.44 - 0.97. K factor for the fish
caught off Lagos Coast ranged from 0.38 ~ 0.85 while for the
fish off Benin River, the range was 0,39 - 0.97. For the fish

caught off Brass River, the range was 0,60 - 0.81 while for thase

fish caught off Bonny River, the K - valies ranged from .61 -
0.79. The condition facters caild therefore ‘be said to be |
within the same range irrespective of area of cpllection of

~

N
4
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the fish sample along the Nigerian Coast. In both male and
female fish, where the sample sizes were large erough, the
mean K — values were higher with increasing size group. For
the Lagos Coast, the condition factors for the 6 - 10, 11-15,
16-20 and 20-~25cm size groups wére respectively 0.60, 0.64,
0.66 in the male fish and 0.59, 0.63, 0.66 and 0,66 for- females
in the respective size groups. For the females in the 26- 3OCm
size group, the mean K -~ value was 0.72. A similar relatlon— “
ship was obtained between all the size groups .of male and
female I. africana caught off Benin River as’ well 'as -for the

' size groups of 11-15¢m. and 16-20cm for the flshes off Brass

River. However, the sample -size in the 21-25¢m size group .off
Brass River and 11-15cm éize group off Bonny River were too
few for adequate deduction'to be made on the K - values,
Fagade and Olaniyan (1972) recorded a range of 1.50-2.81. for
the clupeid, Ethmalosa fimbriata. They however used standard
lengths of fish in their calculatlens. Salzen€§1958), quoted
from Fagade and Olaniyan (1972Z)who used total length measure-
ments in his calculations, obtained condition factors of 1.0
for Awefu (Lmax = 150mm) and 1.05 for Bonga (Lpax = 280mm) .
Both studies however indicated that there was' increase in *h-
condltlon factor of Ethmalosa flmbrlata with- increased fish

51ze.
Result of the monthly mean K - values showed that for fishes

caught off Lagos Coast "the condition .factors were higher in th~
female fish than in the male. The condition factors decrea_.J
for both sexes from about November to May and thence, there was
an increase in the X - values beﬁweén June and December. This
period of relatively high K -~ values (June .- December) coihcided
with the peak spawning period (June-December) in the species
when greater percentages .of ripe, ripe running-and spent fish

were encountered in the' monthly samples.
I. africana was fcund to be a plankton feeder in addition

to its feeding on othe:: types of food such as shrimps and. fish.
It showed a preference for zooplankton as.compared’ to phytnanl -’
ton. - The planktophago:: nature of feeding has been established
as a common mode of fe:ding among ¢lupeids such as Sardinella
maderensis (Lowe), E. & 1mbriata, I. africana-and p. afzelius’ in
the Lagos lagoon (Fagade and Olaniyan, 1972) Ilisha spp in v
Indian waters (Ramaiyan and whitehead, 1975), S. albella and s.
gibbosa in East Africa (oOkera, 1973) and P._afzeliusi in Ghana
(Reynolds 1969).
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The crustaceans, fish larvae and nematodes were common components
in the digts of X africana caught off Lagos Coast, Benln, Brass and
Bonny, The greates: veriety of food was however obtained for the
spacinens from Lagos Coast while the 1east varlety of food was obtained
for the specimens from 3onny. Though the crustaceans were the most
important group of food in all the sampling stations, therc was the
greatest variety of cristaceans in the diet of fish from Lagos Coast
where eighteen types of crustaceans were encountereds, In Benin, six
types wgre encounterad while in Bkass seven types of crustaceans were
encountered in the food, The least varlety was however obtained for Borny
where the shrimps and crustécean larvae wers the only crustacean components
of the fish diet. Similarly, melluscs which formed part of the diet of
the: fish from Legos, Bonin and Brass, were not found as part of the diét'

of fish from Benny. The shrimps were however, the most important crustacean

in all the stations,.

Fagud: and Olaniyan (1972) who had earlier examined the food of

L gfricang from Lagos lagoon, noted that this consisted of mysids. juvenile
prawns {cariids and penacids) and fish larvac, This diet had scme

similarity to that reported for I, africana from the marine habitat

encountered in this work, It was _nteresting to note that the wide varieky

of zooplankton observed fo“ fish from Lagos Coast was not reported by

Fagade and Olan4ytno

The imporiance éf crustaccans in the diets of clupeids have been
noted by earlier authors (Okera 1973, Ramaiyan and Whitehead 1975). Tha
types of crustaceans which were of importance 1nI§. gibbosa and 5. albella
lwere similar to those encountered in this study for I. africana, These

included mysids, euphausiids, lucifer, amphipods, crustacean larvae,
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stomatopod larvae and calancids. However, though the fish and fish larvae
were found to be the second most important group of food in the diet of
Le africana, they were insignificant in the diet of Se albella and
S..gibbosa from East Afric:a which were studied by Ckera ( 1q 73} “nd the
diet of ¢, m~derensis exaﬁined during this study, |
Shrimps were féund in the diet of the fish_relative to their abundance
in the waters. Tkusemiju (1975) noted that March was the month of least
catch for the shrimps off the Lagos Coast while high catches were made in
July and December to Jamiary. The results of this study showed that
employing the volumetric and occurrence methods of analysis, March was
the month of least importance for the shrimps as a component of the diet
of 1o africana, Though the shrimps were quite important in the diet of the
fish in July and the occurrence and volume contributed by this food item
in December and July were fajirly high, the percentage éontribution by
mumber in December was the lowest for the whole Yeares This result may
however be due to the large quantity of calanoids (58,5%) and amphipods
(30.1%) in the diet of the fish for that month, The plankton components
of the fish diet were also found in relative abundance to their occurrence
in the waters as indicated by a comparison of the analysis of Plankton hauls
with the plankton composition of the diet of I, africana,
Essentially, the differences in the diets of small sized and larger |
sized I, africana were quantitative though insignificant food items such
as tunicates, flagellates, sinophores harpacticoida and lamellibranghs
were found only in the small fishes while penaeld larvae and Sagitta larvae
were found only in the larger fishes, The larger food items such as fish,
fish larvae, shrimps, mantisg shrimps and s Sepis sp were of greater Jdmportance
in the diet of the larger specimens while calanoids, amphipods cyelopoids,

crUStacean larvae and molluscs (small food items) were conspicucusly more
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important in the diet of the smaller fishes. Fagade and Olaniyan {1972)
foundguall ta £ vedifferences .'Ln the diet Ee fimbriatg relative to
size, They attributed the’ ability of the 1arger ‘fishes +0 feed more to - the
increased rnumber and size of gill rakers which enabled the filteration
of more watere They also noted that structural changes that have cccirred
in the gill rakers of the larger fishes were responsible for their -
increased ability to feed on phytoplankton. Okera (1973) found no
qualitative variation in the food of Sardinelia species relative to siﬁe
while Tkusemiju et al (1979) noted only quantitative varlations in the
diets of small and large B. auritus. Okera suggested that rather than by
filteration, the larger food items of clupeids were eaten by acts of direct
seizure with the jaws followed by qulping while the smaller plankton were
obtained by filter feedinge This type of feeding may be practicabile iﬁ
L. africana which has no specialization of gill rakers in the larger
specimens.

There were qualitative and quantitative differences in the diets
of fish caught in the shallow waters (10 - 20m) and those caught in the
deeper waters (40 = 50m)s There were twenty types of food items in the
fish from shallow waters, twelve of these being crustaceans while twelve
types of food items were encountered in the stomachs of fish from the
deeper waters seven of them being crustaceans. The urochordates, annelids,
nematodes, insecta, caridean and anomuran larvae, diatoms, isopeds,
lucifer, fish eggs and cephilopods were only encountered in the shallow

waters while a small incidcnce of Trichodesmium sp, cladocera and

i

, flagellates_were encountered in the deeper waters alone. The shrimps and

fish were very important in the diets of the fish caught in the shallow
and deeper waters. The shrimps and molluscs (mostly larvae) were

however more important in the diets of fishes from the shallow waters,
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Similarly fish, fish larvae and calanoids were more important
in the diet of fishes caught in the shallow depth. fkusemiju
et al (1979) similarly found qualitative and quantitative
differences in the diftts of B. auritus from shallow and deeper

waters. while during this study, the crustaceans were found to

be more important both quantitatively and qualitatively in the

diets of 1. africana from the shallow waters, Ikusemiju et al
noted that the crustaceans were more important in the diet of
B. auritus from the deeper waters. This relationship in the
diets of I. africana and B. auritus may be interpreted as a
means of avoiding interspecific competition since both species/
are planktonic feeders and are caught together in hauls. The
occurrence of more 1. africana in the shallow depth is possibly
a reaction of the species to the greater variety and qﬁaqtity
of food at these depths.

Though the diets of I. africana and S. maderensis both of

the family clupeidae were similar, there were distinct
differences. The crustaceans notably the calanoids and ahphipods
as well as molluscs were important to both species while the
shrimps which were of great importanse in the food of

I1. africana were relatively unimportant in the diet of S.
maderensis. The fishes were similarly of less importance to

S. maderensis. The relative insignificance of fishes and nema-

todes in the diet of S. maderensis is similar to the finding
©f Okera (1973) for S. albella and S. gibbosa from the East
African waters. The food of I. africana in relation to

members of other families which were commonly caught together
with it in fishing hauls was such that would prevent serious
competition for food among the fish species. _ Though the
crustaceans were common food to all the fish species, certéin
Ccrustaceans were peculiar to the diet of particular fish
species or where they occurred in more than one fish species,
they had varying importance in their diets. The calanoids
and amphipods were the only crustaceans
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encountered V., setapinnis while shrimps and crustacean larvae

occurred in G, decadedactylus. Amphipods, isopods, cyclopoida~,

harpacticoids, mysids and lucifer which were'gomeycrustacean
food of 1. africana were not encountered in tﬁéyaiet of B.
auritus., In addition to the variation in the crustacean
components of the diets of the fish species, mantis shrimps

and diatoms were food of B. auritus while. Foraminifera and
lobster were food of G. decadectylus alone, Nematodes occurred

in the stomachs of V, setapinnis and I. africana while molluscs

occurred in S, maderensis and I. efiricana. It was believed

that these variations in the diets of these fishes were ways

of avoiding interspecific competition among the fish species,
The occurrence of ripe/ripe running/spent fish in all

the months of the year indicated that spawning took place

throughout the year in I, africana, This had been commonly

observed among clupeids (Reynolds, 1969; Vandepuye 1971

{cited by Otobo, 1978); Ellis 1971; Otobo, 1978). The

result of this study further confirms Houde and Fore's

(1973) ascertain that clupeids breed for most part of the

year. The relatively low monthly percentages of ripe/ripe

running fish may be due to the fact that trawling and handling

of fish on board caused running fish to shed their eggs or

milt, This view had been earlier expressed by Htun-Han (1978).

He reported that extremely ripe fish shed their eggs when lifted

out of water, no matter how gently this was done, The higher

percentages of ripe/ripe rumning/spent fish in some months

of the year indicated that peak spawning in the species took

place from about June to December with a slight drop in August

addcardund Obbobefvne=All Pkhecfibeh imtithe 36:sh28Jempsime group

were mature, hence their monthly gonadosomatic indices gave a

aliearérziddicetidnofogenad maturity-thaniwas-fouhd-iAbtke 3416 cm
size group. Similarly, there was a more distinct

GERYBLYERe 1 ERE goRaasEoti it TRATved FOF-IREOPRIATe s save
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than those of the male fish. The values for the females in
the 16 - 28 cm size group were higher from about May to
December when they ranged from 2.5 - L.7 as compared with January
to April when they ranged between 2.2 - 2.8. In the male fish
belonging to the 16 -~ 28 cm size group, higher values were
obtained in January - February, April and October - December,
Halliday (1969) successfully used the monthly variation of the
gonadosomatic indices, variation in occurence of late ripening

and ripe fish and the occureence of eggs in plankton samples

to delimit the spawning period in Argentina sphyraena. In this
study, eggs of 1. africana were not obtained in plankton samples.
However, the occurence of ripe/ripe running/spent fish in fish
samples showed that some spawning occurred in the species
through out the year but peak spawning occurred between Juné

and December while the variation of the gonadosomatic indices
indicated that peak spawning occurred in the species from about
May to December.

The gonad weights and hence the gonadosomatic indices were
relatively small compared with the fish weight. This, However,
1s typical of clupeids which are noted for breeding the year round.
Htun-Han (1978) noted that the testes increased in weight
earlier than the ovaries and this was maintained for a longer
period to facilitate and en-ure successful fertilization, This
Same purpose was achieved in I. africana with the high values
of gonadotropic indices earlier in the year in the males than in
the females, and these being more extensive into the year., The
gonadosomatic indices were higher in the females than males of
comparable sizes, Htun-Han who found a similar occurrence in
Limenda limanda (L) explained that this was due to uptake of
fluid by fully ripe oocytes.

Monthly sex ratios of I. africana showed that female fish

were encountered more than males between August and fanuary
while male fish were more between February and July.




183

Most of the months with higher occurrence of female fish fell within
the peak spawning period in the species. . This result may thus be an;
indication that females were more encountered than males during the peak
spawning season. Ikusemiju (1976) and Sturm (1978) however noted the
higher percentage of males to females during the spawning seasons of

Chrysichthys walkeri and Scombemorus maculatus respectively. The higher

percentage of females during the spawning season in I. africana might be
due to the fact that the females were more liable to capture during this
period as suggested by Healey (1971).

Variation in colouration of fishes may be taxonomic or associated
with the breeding cycle. Talbot and Williams (1956) noted sexual colour

differences in Caranx ignobilise They found that mature male fish had

a different colour from the mature female, Results of this_study have
shown that irrespective of sex of the fish, black streaks developedron
either side of the fish as maturity progressed towards spawninge In
I. africana, colour variation was therefore related to breeding.

Fecundity in the species increased with fish length and fish weight
and the increment of fecundity relative to the length and weight of ‘the
fish were isometric. There were high degrees of correlation between
fecundity and fish length and between fecundity and fish weight, the
correlation coeffients respectively being 0,9044 and 0,9153. Similarly,
there was an increase in mean egg size with fish length. Though the:
correlation between mean eqgy diameter and fish length was positiye,‘it vag
relatively low (0.4100),

According to Ikusemiju (1975) the main objective of racial studies is
to determine the amount of variation among widely distributed species.
Results of the racial study of l. africana has shown that of all the

meristic and morphometric characters used in this study, only the anal £in
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ray counts had significant differences among the samples from Lagos,
Benin, Brass and Bonny. Results of the t~test indicated that with respect
to this meristic character, it was the counts from the sample off Lagos
Coast that were significantly different from those of the other sampling
stations. However, application of the Ginsburg's measure of overlap
indicated that despite this variation, the fish from the four stations
of sampling namely: Lagos, Benin, Brass and Bonny, all along the Nigerian
Coast, still kelong=d to the same racial stock,. |

Heuts (1949) similarly found veriations in fin ray counts of salt

and fresh water races of the stickle-backs (Gasterosteus aculeatus) while

Tkusemiju (1975) found variations in the mumber of gill rakers of

C. nigrodigitatus from the Lagos and Lekki lagoons, Nigeéia. McHugh (1951

found inhcrease in anal fin ray counts of anchovy from British Columbia

to United States of America/Mexdco border and he observed a converse
decrease in gill raker counts. The present stﬁdy has further confirmed E
the view of McHugh (1951) that anal fin ray counts could provide additional

useful informztion on the population structure of speciesa
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SUMMARY f
1ls  Aspects of the biology of I. africana (Bloch}) caught off the Nigerian
Coast were stadied, These included the taxonomy,distribution, age and
growth, food and feeding habits, reproduction and racial studies., The

use of merlstlc and morphometric characters were employed in the taxonomy

:
g
|

and racial studies. The fishery of the species was reviewed.
2s« The meristic counts were as follows:

Dorsal f£in rays D = 14 = 18 (D = 15,39); Anal fin rays A = 41 - 49 (A = 46.32};

e

Pectoral fin rays P = 13 = 15 (P = 14,67); Vertebrae 423 Ventral fin rays

1

V = 6; Abdominal scutes = 25 ~ 29 +.5 = 7:; Gill rakers on the left side of

the lower portlon of the anterior gill arch = 33 = 36; gill rakers on the .

T T

| right side of the lower portion of the anterior gill arch 32 - 36,

The morphometric ratios obtained for this species were:
Standard length/Head length ranged between 3,33 and 3.88; Standard length/
Body depth was 2,71 = 3.02; Head length/Head depth was 0090 — 1.06;
Head length/Snout length was 3.5 - 3.9; Head length/Eye diameter was
3ﬂ0 ~ 3.86; Head length/Caudal peduncle length was 2086 ~ 30533 Head_ﬁepth/
Eye diameter was 3,14 = 3.70.

3o I, africana was widely distributed along the Nigerian Coast. Catches

were made from Lagos to Bonny areas., The greatest abundance occurred at
depths between 20m and 30m while the lowest abundance was between the depths
of 40m and 50m. The phenomenon of diurnal vertical migration is possibly |
exhibited in the species. |

F 4. The sizes of fish encountered ranged from 4.2cm to 28.7cm. Very small
fishes were restricted to shallow depths while the larger fishes occurred
more in the deeper waterso. Maturity was attained at a size of about 12.0cm
in both sexes. This was during the first year of the fish. The maximum

r age attainable in the species was 5 years,
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Growth was isometric in the species, the values of the b exponent
ranging between 3.017 and 3,186 in the male fish and between 3,016 and
3,366 for the female fish from Lagos, Benin, Brass and Bonriy.

Otolith length, scale length and otolith width were positively

correlated to fish length.

The condition factor ranged from 0.38 = 0,97 and it increased with
increased fish size. It was greater in the females than the males of‘ihe
same size group. Higher condition factors were encountered from about
June to December.

5 1. africana was found to be planiktophagous but in addition, it fed on

fish and shrimps. The food of the fish was mostly crustacea. Other important

components of the diet were fish, fish larvae and molluscs. There ware
quantitative variations in the diets of small and larger sized fishes,

Larger food items were encountered more in the diets of the bigger fishes

while the smaller food items were of greater importance in the diets of the

smaller fishes. There was a greater variety of food organisms in the diets
of fish from the shallqw waters. The amount of planktons in -the diet of
the fish was found to be relative to the abundance in the waters°; Thouch
Lo africana fed on some commen food items with other fish species? thersa
was an active response to interspecific competition as the impertance of
these food items varied in the diets of various fish species. Crustaceans,
fish larvae, molluscs and nematodes were found to be common food items in
the diets of L. africana from Lagcs Coast, off Benin River, off Brass River
and off Bonny River,

6. Maturity stages encountered in the species were immature, ripening,
ripe, ripe running and spent stages. Spawning occurred in the.Specieé
through cut the year tut the peak spawning season was June to December.

Black streaks were formed on either side of I, africana during the breeding

period and these disappeared soon after spawning had taken place in the fish.
!

]
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Female fish outnumbered the male fish during the peak

spawning season. Gonadosomatic index was greater in the

16 - 28cm size group than the 3 - 15c¢m size group. The
gonadosomatic indices for the females were higher than those
of the males in the same size group: Particularly in the
female fish and in the larger size group, there were monthly
variations in the values.of gonadosomatic indices; The values
were relatively higher from May to December.

Fecundity fgr the sémple of fish from Lagos Coast ranged
from 2,029 to 11;687 for a fish gize range of 14.0 = 25:Lcm;
The mean fecundity was 5;227 for an average  fish size of
18.0cm. For the sample off Benin River, fecundity varied
between 2,424 and 5,146 for a size range of 15.3 - 18.8¢cm
(total length) while for the sample off Brass it ranged between
1,250 and 7626 for a size range of 16,2 - 20.2cm and for the
sample off Bonny River the fecundity ranged between 4;28
and 8500 for a size range of 16,4 - 18.8cm. Egg sizes varied
between 0.57mm and 1, 35mm,
7a Though the fin ray gounts from the samples of fish off
Lagos Coast were significaﬁ@iy'different from those of the
fish off Benin, Brass anc Bonny Rivers, the fish from the
four sampling stations off the Nigerian Coast were

8till of the same racial stock.
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Appendix 1 Meristic counts of Ilisha africana caught off
Lagos Coast, Nigeria.

No,o D A P Vert AS GRrt GRLt
1 14 44 15 42 2746 10424 10+24
2 15 45 14 42 26+6 10424 10+24
3 15 46 15 42 27+6 10424 10424
4 15 46 15 42 2545 10+23 10+23
5 15 45 15 42 26+5 10+24 10+24
6 15 45 15 42 2746 10+ 24 10424
7 15 46 14 42 256 10+24 10+24
8 16 47 15 42 27+6 10+23 10423
9 15 45 15 42 29+6 9423 10+23

10 16 41 15 42 25+6 - 10+23 10+23

11 15 45 15 42 28+6 10+23 10+23

12 15 44 15 42 25+6 10+23 10+23

13 15 47 15 42 2545 10423 10+23

14 18 45 14 42 26+7 10423 10+23

15 15 48 15 42 2546 10425 10425

16 17 49 15 42 2845 11+25 10425

17 15 a1 | 14 42 26+5 11425 11425

18 16 44 15 42 2646 10+23 10+23

19 16 43 15 42 25+5 10423 10423

20 15 a7 | 15 42 25+6 10+23 10423

21 15 46 15 42 26+5 10+23 10+23

22 16 43 15 42 27+7 10423 10+23

23 16 42 15 42 27+6 10423 10+23

24 15 46 14 42 27+6 10423 10+23

25 15 45 14 42 26+6 11423 11+23

(Contd,)
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Noo | D A P Vert| AS GRrt GRLt
26 | 16 46 | 15 42 | 2847 10423 | 10423
27 | 15 42 | 15 42 | 27+6 10+23 | 10+23
28 | 16 43 | 14 42 | 2746 10+23 | 10+23
29 | 18 41 | 15 42 | 2746 10423 | 10423
30 | 15 42 | 13 42 | 2546 10+23 | 10+23
31 | 15 48 | 15 42 | 2646 10+23 | 10423
32 | 15 45 | 14 42 | 2746 . 10423 | 10423
33 | 15 a7 | 14 42 | 2646 10423 | 10423
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Yometric data for I. africana caught off Lagos Coast, Nigeria

'(Coniédo ),

SL/HI, HD HL/HD | sml | HL/Sni ED HL/ED | c.p | m/cp HD/ED
(mm) ' (mm) (mm) .
3050 37 1,03 | 10.8 | 3.52 11 3.45 12 3.17 3.36
3,62 40 0.93 | 10.6 | 3.50 11 3,36 12 3,08 3.33
3,56 a0 0,95 | 10.6 | 3:60 12 3,17 12 3.16 3,337
3,51 37 0,95 | 9.4 | 3.7 10 3,50 | 11 3,18 3.70
3,66 37 0,95 | 9.2 | 3.80 10 3.50 | 11 3418 3,70
3,66 36 0,97 | 8.8 | 4.00 10 3550 | 1 3,18 3.60
3.88 36 0,92 8:8 | 3,75 10 330 | 1 3,0 3.60
3586 39 0,90 | 9.4 | 3u7 1 308 | 11 | 3 3,55
3.68 40 0093 | 10.2 | 3.62 12 3,08 12 3,08 3.33
3,60 34 0.94 90 | 3454 10 3520. 1 10 3,20 3440
3045 51 1:03 | 1447 | 3.61 | 14 3,79 | 15 3,53 3.64
3.68 40 0,93 | 9.9 | 3.72 12 3,08 11 3.36 3,33
3475 35; 1.00 9.8 | 3.58 10 3.50 10 3,50 3.50
3,72 36 0697 949 | 3.52 11 318 | 120 | 2.92 3.27.
3445 51 1.06 | 14.8 | 3.65 | 1 3.86 11_ . Al3,18 3.64
3065 51 0:94 | 12,9 | 3.72 14 3043 15 3,20 3464
3469 38 0.95 9.6 | 3.74 11 '3,27_ 12 3,00 3.45




18
19
20
21
22-
23
24
. .25
l26
27
28

29
30
n
32
33

el

-

| 200
SL TL BD SL/BD HL SL/HL HD HL /HD snl HL/snl | ED HL/ED CoP HL/CP HD/ED
( ran) (mziu) (rmm) (ram) () (o) (roon)
116 147 45 | 2.58 33 3,52 36 0,92 846 3.84 | 10 3030 11 3,00 3460
135 16? 45 | 3,00 38 3,56 40 0495 9.7 | 3.90 | 11 3045 12 3017 3064
120 | 150 a3 | 2479 35 | 3.42 37 | 0.95 | 9.3 3.76 | 10 3.50 11 3,18 3.70
160 1;$ 54 | 2.96 45 3.56 47 0,96 | 12,7 h 3,54 | 13 3046 13 3.46 3462
121 151 43 |' 2.82 " 34 3456 36 f 094 -] 943- | 3,64 10 3040 11 3409 _ 3,60
150 183 53 | 2.83 45 3.33 43 1,05 | 12.1 3.72 | 12 3475 15 3,00 3.58
155 192 54 | 2.87 45 3445 44 1,02 | 12.0 + 3.7 | 14 3021 15 3.00 3.14
116 145 42 | 2.7 32 3,62 34 0,94 845 3,76 | 10 3020 11 2.91 . 3040
'175 210 61 | 2487 48 | 3.65 51 0.94 [ 13.5 } 3.56 |} 15 3,20 16 3,00 3.40 -
131 160 La1 | 2079 37 3.55 38 0:97 11041 | 3.66 | 11 3036 12 3.08 3.45
145 | 179 | sa 2473 40 3462 44 0,91 | 10,9 : 3,68 | 12 3033 14 2.86 3.67
132 15% | 46 | 2.87 36 3,66 40 0,90 97 3.72 | 12 3.00 12 3,00 3.33
122 154 45 1 2.71 35 3048 35 1,00 9.3 3.75 | 10 3650 12 2,92 3450
147 178 53 | 2,77 41 3058 143 0,95 |} 10.8 3.80 | 12 3058 14 2,93 3058
173 208 61 [ 2,83 52 3033 50 .04 | 13,5 | 3.8a | 15 3.37 15 3.47 3.33
131 159 45 | 2.91 35 375 38 0.92. 9.2 3.80 | 11 3045 12 2.92 3445 -
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Appendix III Fecundity data for I. africana

Total Length weight Fecundity

(cm) (g)

15.1 23.5 2695
15.5 23.4 2880
17.0 37.5 4579
18.5 42 .3 5013
16.1 28.1 2976
17.7 39.3 3349
17.5 33.4 3173
17.7 39.4 3843
18.2 38.5 4856
22.5 81.7 8692
16.5 25.0 3402
4.0 16.2 2703
16.3 29.1 3240
15,5 23.2 2366
20.6 60.4 5728
18.5 44,2 5136
23.3 89.9 11610
19.5 49.9 4219
19.2 52.3 6625
19.4 50.9 . 7047
14.8 20.0 2395
18.1 39.4 4251
18.0 39.3 4147
17.4 35.7 4080
19.9 54.1 7238
23.7 839.7 8192
22.1 81.4 11614
19.1 43 .7 7968
19.3 49.2 9065
17.2 33.6 3276
16.3 29.1 3565
25.4 102.7 11480
17.4 36.1 4039
14.2 22.0 2263
14.5 20.1 2029
21.5 80.7 11687
20.7 64.7 10420
15.2 23.5 2034
15.3 24.4 3650
15.8 28.0 3440
16.4 30.9 3191
17.8 42,2 6280
18.8 44.7 5146
16.4 310.8 4423
18.8 45.8 - 8500
16.5 33.5 6411 |

re -
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Appendix IV

Racial data oflz.

202

africana from Lagos Coast (23rd April 1979)

W @ 3 0 s W ol

{Contd.)

TL SL HL, HD BD ED D A P GR GR v AS Vert. | “sex
(mm) (mm) (mm) {mm)- (mm) (rm) (1) (rt)
165 133 38 37 a7 11 14 44 15 TN 34 6 33 42 F
165 134 37 40 47 11 15 45 14 34 34 6 32 42 M
167 135 38 40 46 12 15 46 15 34 34 6 33 2 oW
153 123 35 37 44 10 15 46 15 33 33 6 30 a2 F
156 128 35 37 43 11 15 as 15 34 ‘34 6 31 [fa2 | o m
156 128 35 36 a7 10 15 45 15 34 34 6 a3 42 [ F
158 128 33 36 45 10 15 46 14 34 34 6 31 42 M
165 | 135 35 39 46 . 11 16 47 15 33 33 6 33 42 2
168 137 37 40 a7 12 15 45 15 33 32 6 35 42 M
122 | 115 32 36 52 10 16 41 15 33 33 6 31 a2 F
. 164 135 40 40 a2 . 14 15 45 15 33 33 & 3q. | a F
168 136 37 40 47 12 15 44 15 33 33 6 31 | 42 M
150 120 32 38 a1 10 15 47 15 33 33 6 30 a2 M
159 130 35 38 44 11 18 45 14 33 33 6 33. 42 F
175 ‘142 35 41 51 13 15 48 15 35 35 6 31 42 M
176 142 37 41 52 12 17 4c 15 35 36 6 33 a2 F
164 133 36 38 44 11 15 41 14 36 36 6 31 42 F
147 . f 216 | 33 36 45 10 16 a4 15 33 33 - f: 6 32 42 M
165 135 38 40 a5 11 | 16 a3 | 15 F s "33 e o 30 42 M
150 120 35 37 43 10 15 47 15 33 33 6 © 31 42 M
196 160 45 47 54 13 15 46 15 33 33 6 31 42 M




22
23
24

25

26

27

28

29

30 -
31
32, |

33

32

TL SL HL HD BD ED b A a3 P GR GR AS Vert, Sex
(rum) (mm) (mm) (m) (rm) : hr (16) | (rty

151 121 34 36 a3 10 16 43 C 15 33 33 34 42 M
183 150 45 43 53 12 16 42 15 33 33 33 42 M
190 155 45 44 54 14 15 46 14 33 33 33 42 ¥
145 116 32 37 42 10 15 45. 14 34 34 32 42 M
175 142 35 41 51 12 16 46 15 33 33 35 42 P
160 131 37 38 47 11 15 42 i 15 33 33 32 42 F
179 145 40 44 53 12 16 a3 | 1 33 33 33 42 M
158 132 36 40 46 12 16 41 1 15 33 33 33 42 F
154 122 35 40 45 10 15 42 13 33 33 31 42 M
178 147 a1 43 53 12 15 48 15 33 33 32 42 F
164 135 F a2 -} g0 .41 11 5 | a5 14 33 33 33 42 F
159 13!1 35 40 45 11 15 47 B 14 33 | 33 2 | M
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{Contda.)

Appendix V Racial data of I. africana off Benin River (24th April, 1979)
HL, " HD ED ED D A P Ge Ge v | as vert. | Sex
Arm) - | Cm) (mm) (mm) B (1t) (rt) 2 : N

150 121 32 37 45 10 16 a7 15 33 33 - | 6 31 42 M
147 120 35 35 42 10 15 43 14 34 38 | 6 33 42 M
155 126 36 38 45 11 18 46 14 34 4 |s 30 42 M
172 141 40 45 54 12 17 46 15 37 36 6 33 42 M
175 148 41 a4 a8 13 16 42 15 33 33 .| 6 30 42 F
146 120 31 35 .42 10 16 50 15 33 33 [ 6 38 |42 M
176 145 40 a4 52 4 413 16 50 15 34 34 ;’?-- 6 31 | 42 M
180 148 40 45 52 4 13 15 46 14 33 33 © 6 .33 42 M
147 120 32 35 43 10 16 48 15 33 33 | 6 32 42 M
170 138 38 a1 50 12 15 a1 16 33 33 6 | 32 | a2 M
171 | 140 40 43 50 12 15 47 16 35 O I S B o
187 | 156 42 a4 52 12 15 a7 15 33 33 16 |33 ja |
164 | 135 36 a1 a6 1 10 16 44 15 33 330§ 6 frao' | a2 |ow
| 156 | 125 35 40 s 1 10 15 46 14 "} 33 33 |6 "*;""“33 a2 M
158 127, 35 40 45 11 15 46 16 33.- ¢ 33 [ & | % 42 M
142 115 32 31 a1 9 16 48 15 3. |32 6 34 42 M
161 128. 36 41 a6 | 11 15 48 15 33 . 33 6 33 42 F
188 | 121 33 36 43 10 15 26 15 33 33 6 33 43 F
157 130 a5 39 44 11 17 a7 .| 15 33 a3’ 6 30 | a2 M

146 f 18 {31 | 38 a1 10 |16 lag 14 -t as- 33 { e} 32 | a2--1 M-
150 | 120 37 - 38 - 42 " 10 16 a¢ |15 33 33 6 | 31 42 M
148 119 34 36 43 10 15 48 15 33 33 6 33 42 F
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