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ABSTRACT

The biology of the Family Schilbeidae (Osteiehthyes :
Siluriformes) in Lake Kainji, Nigeria was investigated. Eleven
sampling stations located within the central basin of the lake
were sampled monthly with static gill nets of various stretched
mesh sizes, supplemented by netting in Shagunu creek with small-
mesh nets.

Five schilbeid species were found. Eutropius niloticus
RUPFELL and Physailia pellucida BOLENGER were the commonest and

most abundant. Schilbe mystus LINNABUS was |ess abundant, but
was far more abundant than Siluranodon auritus (GEOAROY ST.
HILLAIRE) and Schilbe uranoscopus RUPPELL which were very rare.

All species were found in a variety of habitats in the lake and

adjacent inlets; but P. pellucida is pelagic and S. mystus is

riverine.
The pectoral spines display rings which are shown to be annual

so can be used to determine the age and growth of E. niloticus

and S. mystus. Females grow faster, attain greater maximum size,
live longer and attain maturity at a greater length than the
males. Sex ratio varied seasonally with more females in the
population than males. Sex ratios and gonad cycles provided evi-
dence of breeding pattern for all the species except S. uranonco-

pus. P. pellucida spawned several times during a prolonged

breeding season while others spawned once during a short breeding
season from June to November.

Stomach contents showed that although every species would
take a variety of food, Siluranodon auritus is phyto-plonktonivo-

rous; Physailia pellucida feeds mainly on zooplankton, both



species of Schilbe are mainly piscivorous and Eutropius niloticus

I's omivorous. Food selection was influenced by age or size of
the fish and seasonal availability of food itens. D gestive
enzymes showed a correlation with the dets of the species
st udi ed.

The biochemcal and nutritive values of the three common
schil beids were determ ned and suggestions are irrake for nore

effective harvesting of schilbeids for consunption.



GENERATL INTRODUCTION



Recent technological advances have ushered in another era in
the history of mankind. Although developed countries set the
technological pace, developing countries particularly in Africa
are not being left behind in the technological struggle. Tech-
nological awareness has led to the development of large industries
and the consequent search for power to run these industries,
Hydro-electricity is considered to be one of the cheapest ways of
generating power, thus the development of cheap power has led to
the damming of large rivers., It is therefore not surprising that
the last two decades have seen the building and completion of
some large dams. PFour of the largest man-made lakes are located
in Africa; of these, two are located in West Africa., These are
formed by the Akosombo dam and the Kainji dam built across the
Volta River in Ghana and River Niger in Nigeria respectively.

The completion and subsequent closure of the dams built across
these two rivers has resulted in the creation of Lakes Volta and
Kainji respectively.

Apart from generating electricity, other benefits from man-
made lakes include development of fisheries, irrigation for
agricultural purposes, improved navigation and recreational faci-
lities. The creation of man-made lakes often affects not only
the flora and fauna of the lake basin, but also the human popu-
lation. There has been considerable population movement and
regettlement, new roads have had to be conastructed and associa-
ted medical and soclo-economnic problems had to be solved, To
the biologist, the intereast is sometimes mainly focused on the
blological changee which are a consequence of the new environ-
ment, and these are often catastrophic. The notorious growth of

aquatic weed in Lake Xariba a few months after the impoundment

(Little, 1966) is a clear example. Ewer (1966), Little (1966),



Leentfaar (1966), White (1669}, Elder (1965}and other authors
have reviewed these phenomena. S

It is now known that biological changer which occur in newly
created Impouwdments follow a pattern of initisl increase and |
later, a decline in productivity. Often in the first few years
of the closure of a dam scme cf the existing riverine specles
sesn to adapt to thelr changed environmment. Some specieé selze
the advantage of the initial rise in nutrients to increase their
population while others are reduced in number or completely eli-
minated., The work of Petr (1969) and Lawson et al (1969) on Lake
Yolta ghows interesting patterms in the distribution and abundance
of fish populations during the year the reservoir was filling.
The mormyroid species decreased in the fishermen's catches as soon
. 88 the lake started to form but Alestes sp. became abundsnt.
There was alsoc & decrease in charaeida and an incresse in the
c¢ichlids. In Lake Brokopondo many rapids~dwelling fish in the

former river were found dead after the inundation e.g. Plecostonus

sp. {Leentvear, 1966), Nursall (1969) noted that Catostomus

catostomus decreased while Prosopiwn willismseni increased, 1In

Lake Kainji, a similar sequence was noticed, the Mormyridae which
were formerly the most abundant in the catches hefore the impound-
ment {Banks et al, 1965) were reduced considerably after the
closure of the dam (Lelek, 1972).

If maximum scientific information ié to be derived from new
impowmdments, physico~chemical events, the plankton, zoobenthos
end other related aspects have to be studied along with the
fisheries. Before and after the fdrmation of Lake Kainji many
studies were organised and the pre~impoundment surveys covering
the biology of the fish, the algse, zooplankton as well as the
physical and chemical conditions of the River Niger aromnd the

Kain }i Lake bazin were conducted by White (1965); Imevhore (1970a,

B



. b); Motwani & Kanwai (1970); Imevbore & Békafe (1970); Bakare
(1968, 1970). After 1mpdundment, P.A.0. -backed researches to
cover the chemistry, fisheries and primary production of the lzke
were conducted by Henderson (1973), Lelek (1972), and Karlman
{(1973) respectively. Apart from the FAQ, other limnological
atudies included those by Adeniji (1973, 1975). Fisheries work
covering some major families, including the cichlids (Johnson,
1973; Ctobo, 1976b; Akintunde, 1976), the Mochokidae (Willougby,
1974), Citharinidse (Arawomo, 1972, 1976), Bagridae (Ajayi, 1972),
Mormyridae (Blake, 1977a, c¢), Characidae (Lewis, 1974a) and the
Clupeidse (Otobo, 1974, 1976a) have been undertaken. General work
on the fisheries of lLake Kainji since the impoundment included
those of Blake (1976, 1977b); Turner (1970, 1971}, Lelek (1973},
Lewis (1973a, b, 1974b), Lelek & El-Zarka (1973), and Imevbore |
and Okpo (1975). Although some of the publications listed above
contaln some scattered informatiom on the family Schilbeidae, no
detalled studies on the biology of the family have been conducted
since the formation of the lake about eight years ago. There is
therefore need for detailed work on the family to help (1)} in the
undergtanding of the general biology of the family; (11) in the
ﬁnderstanding of the possible trophic links existing between the
Family Schilbeidae and other elements of the community in the
lake and (111) in the establishment of effective management and
.utilization of the fish for human benefit.

The aim of the present study is to investigate soume aspects
of the biology of the family Schilbeidze (Csteichihyes 3 Siluri-
formes)} and deal with the following topics s~

(1) Description, distribution end abundance of the spe-

cies present in Xainji Iske.

‘(ii) Age determination and growth.



£134.} Food and feeding adaptations.
(iv) Pecoumdity and reproductive cycles.
(v) Biochemical composition, nutritional value and

exploitation of the schilbeids in Lake Kainji.
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1.0.0. Lake Kain ji, Nigeria.

The lake was created in 1968 as a result df closure of the

/

(Pig. 1.1). The location and basic characteristics of the lake

Kainji dam built across the River Niger at Kainji Isleand

are shown in Table 1.1. The dam wee closed on 2nd August 1968
and took about three months to fill.

The main features of the regional climate, geology and
vegetation of the KainJi Resgervoir basin were summarized by
Imevbore {(1970a). Rains occur annually between April and October
while the dry season occuples the rest of the year. _

The majority of this region is underlain by sediments of the
Nupe sendstones. Thegse are supported below by crystalline '
schists and gneisses which belong to the basement complex of pre-—
cambrian age (NEDECO & Balfour Beatty, 1961).

A large proportion of the lake basin lies within the Northern
Guinea Savemnah (Keay, 1965). In the northern part, particularly
around Yelwa, Clayton (1957) indicated that a transitional zone
between Northern Guines Savannah and the more arid sudan zone

ocCcurs.
1.0.1. Moxrphology.

Morphologically the new lake can be divided into three parts;
northern, central and southern. The northern part where the Niger
enters the lake is a long, narrow and steep-sided area extending
from Yelwa to about eight kilometres below Agwarra and comprises
about 20% of the lake surface. Water flow is swift and the ares
is more riverine than lacustirine for most part of the year,

The central part of the lake is a large shallow basin where

the 0ld river branched inteo two to form the now subnerged Foge
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Table l.1l. Tocation and basic characteristics of
Lake Kainji, Nigeria.

Geographical Jlocation.

Continent 3 Africa, South of Sahara
Country H Nigeria

Latitude : 9% 50* - 10° 55' North
Longitude : 4% 25 - 4° 45' ERast

Basic charascteristics

Length of Lake : 1%6,8 km (max.)
Width of Lake : 24,1 km (max.)
Surface area of the lake at
high water : 1280 km?
Volume at high water 3 15.6 km3
Volume at low water 3 6 Jm>
Average volume 2 12 km3
Max. depth 3 60 m
Mean depth at high water 3 12,5 m
Mean depth at low water 3 8.8 m
Annual fluctuation in water
level : 9 ~10m
pH 2 6.0 = 7.6
Ratio annual outflow to volume 431
Estimated yearly precipitation 1100 mm
Estimated yearly evaporation $ 1900 mm
Period of circulation $ Dec -~ Jan

Period of stagnation FPebruary - dJune

ah



Island, This basin comprises nearly T0% of tha.iake's.tﬁtal SUT-
face area, The eastern shore is shallow whereas the western shore
tends to be steeper. The depth of the lake here varies from 3.3
- 20 metres (El-Zarka, 1971}, The wean depth, however, is about
11 metres except in the o0ld river channel which is about 20 metires
(Karlman, 1973). During the annual drawdown part of this basin is
exposed and the exposed areas are often temporarily inhabited by
migrant fishermen, About 70% of the trees on thim island were
cleared before inundstion (Imevbore, 1970a) thus leaving a very
larpge area for fishing and making it obstruction-free for naviga-
tion, The central basin is the most importent portion of the |
lake as far as fisheries is concerned since the majority of the
annual catch is expected to be produced from here.

The third portion, the southern part of the lake, extends
from the dam northwards up to sarowmdé 0ld Bussa. The lzke here 1is
narrow, deep, steep and rocky and forus about_ZO% of the itotal

surface area of the lake.

1.0.2. Hydrology

There are two seasonal period of flooding each year in Leke
Kainji. The firest originates from the rains in the Fouta Djallon
"highlands (see Fig. 1.2). The water on its way down is partially
evaporated and about two-thirds of the water ie lost in the swaumps
arownd Timbucktun (NEDECO & Balfour Beatty, 1961). By the time it
reaches Nigeria the water is rether clear, having deposifted its
silt in the swamps. This flood is called the "black flood"
because of the dark background of the clear waler due {o poor
reflection of the light, The black Fflood occurs beiween November
snd February during the dry season. B

The second water supply comes from local rains around Niamey
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and run-off from local tributaries in Nigeria. These carry a lot
of s8ilt and other suspended particles which make the water turbid
and whitish and so is named the "white flood", The white flood
cccurs between August and November,

Apart from the River Niger itself, there are several small
tributaries which run into the lake. At the western side these
are the rivers Kpan, Swashi, Menai, Temo and Doro; at the eastern
side the rivers Wara, Wo and Malendo. The latter is the most
significant of the several tributaries. Its peak discharge of
around 700 m3/sec occurs near the start of the white flood
(El-Zarka, 1973).

The annual flow of water to the lake from the Niger and other
inletes wae estimated by El-Zarka (1973) to be around 80 billion
m3 in a year of high flow. The contribution by the black flood
is relatively constant from year to year while the white flood
may be reduced by as much as one third in dry years. The hydrolo-
gical pattern is reflected in the discherge flow of the two floods.
During the white flood, the discharge is between 4000 - 6000 m3/
sec whereas during the black flood the peak flow is about 2000 53
/sec (El-Zarka, 1973). The annual drawdown occurs between April
and August each year and during this period the lake level falls

by about ten nmetres.

1065, Physical and Chemical Characteristics.

In the deeper parte (mean depth > 10m), thermsl stratifica-
tion occurs annually in February and towards the middle of May a
distinct thermocline is formed, although in shallow areas (mean
depth<10m) there is no significant thermal stratification or
deoxygenation throughout the year., 1In March at the peak of

thermal stratification oxygen concentration below the thermocline




drops to almost zero in the hypolimnion (Adeniyi, per. comm.).
This is emphasized at the dam site by the strong cdour of sulphide
which escapes by aeration at the spillway., During stratification
fish are often killed as s consequence of deoxygenation and

asphyxiation. Transparency ranges from 8cm to 280cm {(Adeniyi,

per. comme.).

1.0.4. Ecological Communities o

Marked blooms of blue-green algae occur annually in Cctober

and November, Then Volvox sp, Melosira sp, Microcysts sp and
Anabaens are the dominant species of algae in the lake, No
problem of excessive weed growth has occurred in Lake Kainji.
The rotifers and crustacea provide the two important zooplankter
groups in the lake. The most important species of Rotifera are

Polyarthra sp, Keratella cochlearis, K. tropica, Synchaeta

pectinata, Collothecn pelagieca and Trichocerca sp., (Clarke, per,

comm, )., Bosmina longisrostris, B. meridicnalis and Diaphanosoma

excisum are the most important cladocera while Thermeocyelops

neglectus and Tropodiaptomug banforanus are the most important

copepods (Clarke, per. comum,), The insects, particularly their
immature stages, dominate the zoohenthos. The littoral and the

profundal habitate are dominated by the chironomids and molluscse.

The submerged trees are inhabited by the larvae of Povilla adustsa.
The emergent vegetation is principally inhabited by Odonata,
.Mblluscs, Ephemeoptera, Chironomidae and Crustaceaz (Bidwell, per.
comm, )s The phyloplankton, zooplankton and zoobenthos provide
the food for the large fish population which foxm the apex of the
trophlc pyramid, About ninety-nine gpecies of fish havg been
recorded in Lake Kainji {(Ielek, 1972) though by no means all are

importent from the commercial yoint of view.
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2.,0.0. INTRODUCT ION

The fish species in any man-made lake are those derived
largely from the river which has been impounded. It is therefore
expected that the number of species present in any impoundment
will be influenced by the richness of the initial fish fauna of
the river and its response to the new environment, Of the eight
genera of Schilbeidae present in Africa, six are found in West
Africa. In Leke Kainji there are four genera and five species
pregent, in contrast with the nearest man-made lake, Lake Volta
with five genera and seven species,

The proper understanding of the biology of any fish species
and the establishment of good management practice depends on
several factors; two of which are the knowledge of the distribu-
tional pattern and the variations in the abundance of the fish
under study.

Previous studies on the distribution and abundance of the
Family Schilbeidae in Iake Kainji had been based on the general
studies conducted by Lelek (1972, 1973), Lewis (1973a, 1974b) and
Blake (1976, 1977b), In these publications attention was focused
on the distribution and abundance of the family as a whole rather
than individual species within the family. It is therefore
difficult to obtain detalled information on the distribution and
abundance of the individual species,

In this chapter, the fish species in this study are descri-
bed, their distributional pattern and abundance within the lake

are considered and their geographical distribution discussed,

2¢06l, MATERIALS AND METHODS
din Sampling Stations

Eleven sampling stations established around the central basin




bf the lake by the University of Ife/University of Reading,
Kain ji Research Project team were sampled during the period of
thislstudy (Fig. 2.1). The descripticn of the sampling stations
is as seen in Table 2.1. The siting of the stations was origina-
1ly governed by the following criteria =

(1) They were chosen to coincide with some of the stations
previously used by the University of Ife/Uhiversity of
Southempton, Kainji Research team in order to make the
results comparable,

(ii) The stationg were chosen to be representative of the
various habitats existing within the lake.

(iii) EFEase of access snd nesrness to the field station. The
stations had to be near to the Fleld Stations in order
that the fish might be 1n good condition by the time
they arrived at the station.

(iv) The central basin of the lake where the sampling stations

- were located was considered to be the area where about

80% of the fishing operations of the lake would take

place and about 70% of the total fish produced at the

lake will come from this area. It was therefore consi-

dered adegquate to concentrate the studies arcund the

central basin of the lake.
Iaa far as practicable, each station was sampled once in each
month., However, the sampling programme was sometimes disrupted
and not all +the eleven stationsg couwld be sampled In each month.
In gome months sanpling had to be restricted to the stations very
near to the field station (e.g. Stations J, XKy, L, M and C). The
following were some of the several typical situations which made
sampling difficult or impossible :- N |

(1) Stormy conditiocns on the iake.

(1i) Heavy rains accompanied sometimes by strong winds,
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Table 2.1. Description of the sampling stations.

(See also Fig. 2.1)

Abbreviations used.,

HW
LW
WF
BF
OM
All

high water
low water
white flood
black flood

other months

measurements were rounded off to the nearest whole number or

decimal point. (All measuremente were in metres).

STATION

DESCRIPTION

A riverine station situated at the upper reaches of
the River Swashi. The old river channel was clear
of all obatructions, The sidea of the old river
channel were covered with a dense growth of

Echinochloa sp. The bottom was muddy.

Mean depth : (HW) 7 (IW) 4
Mean transparency : (WF) 1.0 (BF) 1.4 (OM) 0.9

Station was situated at the mouth of River Swashi,
Dense submerged bush was present, The trees were
usually exposed at the low water level.

Mean depth : (HW) 11 (LW) 8

Mean transparency : (WF) 0.4 (BF) 0.8 (OM) 1.4

An inshore atation located near Dugga. Dottom was
muddy.

Mean depth : (HW) 19 (IL¥) 15

Mean transparency : (WF) 0.4 (BF) 0.7 (OM) 1.3




e -
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Takle 2.1, cont! d.o

STATION

DESCRIPEION

An offeshore station, situated in the wncleared
region of the 0ld Foge Island. At low watler many
drowned trees were often exposed. Bottom was made
up of gravel, |
Mean depth : (HW) 15 (Lw) 12 |

Mean trensparency : (WP) 0.4 (BF) 0.9 (OM) 1.3

An offshore station, situated north of station G
opposite Dugga at the Yoge Island, Bottom was nuddy.

A densge growth of Echinochloa sp.and Vogsia sp. were
present. |
Mean depth : (BW) 7 (IW) 2

Mean transparency : (WF) 0.4 (BF) 0.8 (OM) 1.3

An inshore station, just at the northern beach of
the field mtation. Bottom made up of fine sand
gnd gravel. Uniform depth of 9m at high and low
water,

Mean transparency : (WF} 0.4 (BF) 0.7 (OM) 1.3

An inshore station, just at the southera beach of
the field station where boats were anchored. Bottonm
of the lake varies from mud, gravels to rock in
gome areas.

Mean depth : (W) 6 (LW) 3

Mean trensparency : (WI') 0.3 (B#) 0,4 (OM) 1.3

An inshore station located opposite Amboshidi

Village. The bottom was made up of fine uwud,

Mean depth : (HW) 10 (IW) 8

Mean Tranaparency : (WIF') 0.5 (BF) 0.% (0M) 1.3
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Table 211 . cont'do

STATION DESCRIFTICN
An offshore station situated at the southern part
of the central basin near 01d Bussa, The bottom
M was made up of mud with gravel.
Mean depth : (HW) 8 (IwW) 7
Mean transparency : (WF) 0.5 (BF) 0.9 (OM) 1.6
Station situated at the middle reaches of River
Menai, " There was a dense growth of Echinochloa spe.
at the sides farther away from the o0ld river
N channel,
Mean depth : (HW) 14 (LW) 8
Mean transparency : (WF) 0.5 (BF) 1.2 (0M) 1.3
Station located at the eastern side of the lake
opposite Gafara., Bottom with fine sand and mud,
0 Submerged trees were present,

Mean depth : (HW) 5 (LW) 4
Mean transparency : (WF) 0.4 (BF) 0.7 (0M) 1.0
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(i11) Iack of fuel for the boat engine.

(iv) Faulty engine or leaking boate,
(v) Badly damaged gill nete and
{vi) Occasionally insufficlent personnel, cauesed for

exanple by sudden illness of one of the fighing
staff or boat driver.
Table 2.2 shows the number of stations sampled each menth and the
number of {imes each station was sampled between QOctober 1474

and Septemher 1976,

2 Sampling gears

Rylon gill nets of various selected mesh sizes were used,
The main fleet of nets was made up of the following streiched mesh
gizes quoted in centimetres; 3.8, 5.1, 6.4, 7.6, 8.9, 10.2, 12.7
and 1L7.8. The 3.8 and 5.lcm nets were 45.7m by 3.7Tm while the
rest were 9l.4m by 3.7m. One set of the fleet was set to hang
- from the surface of the water (usually called surface or floating
nets) while the second set was to sink, but float from the bottom
(usually called bottom or sinking nets). The order of the various
mesh sizes in the fleet was changed randomly every month in order
to eliminate positional sampling bias. Because of the annual
fluctuationa in the water level, it was necessary to move some of
the inshore stations further offshore during the drawdown period.
In addition to the routine gill netting progranme described
above other methods of obtaining samples were employed as often
as time and available labour permitted. The following methods
were also used to obtain fish samples : Small mesh-gsized gill
nets :—- It was noticed that the big mesh sizes used in the main.

fleet did not catch smaller members of the family, (for exauple,

Physailias pellucida, and Silurangdon avritus) and the juvenile
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forms of the biggér schilbeid species. In view of this, gill nets
(usually called smsall nets) comprising the following stretched
mesh sizes quoted in centimetres; 1.3, 2.5, 3.8 and 5.1 were ﬁsed
daily in Shagunu Creek, The nets were 22.8m by 2,5m except the
1.%m mesh which was 13,7m by 1.9m. The nets were botiom nets.

It is interesting to note that over 80% of P. pellucida and

S. auritus used in this study were caught by the small netis,

Othter methods, cast net, hook and line, baited hooks on line
and beach seining were tried but regretably did not catch any
schilbeid, so all the fish used in this study were caught by the
main fleet of gill nets and the small gill nets,

The gill nets were choasen as thé main sampling gear for this
gtudy because :-

(1) They were the main fishing gear used by the University
of Ife/University of Reading, Kainji Research Projeoct
team.

{1i) They were the main gear used by a8ll previous worlkers
on the lake, for example, Banks et al (1965), Lelek
(1972), Lewis (1973a, b) and Blake (1976). In
order to make wmy results comparable with those of the
previous workers the same type of gear had to be used.

(iii) The main gear used by the native fishermen all over

the lake were gill nets,

Je Sampling time

The gill nets were usually set in the evening, between 4.00
p.w, and 6.60 p.m. local time (1%,00 and 17.00 G.M.T.) and lifted
the following morniung between 8.00 a.m, and 10.00 a.m. (7.00 and
9.00 G.,M.T.). Previous experience (Arawomo, 19723 Ajayi, 1972 and
Willoughby, 1974) had shown that setting the nets in the moruings
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and lifting them in the afternoons or evenings had always yielded
very poor caiches, My trials alsc confirmed thet daylight
setting of the rets were not often very productive, Water depths

and transparency were measured each time the nets were set,

4. Laboratory handling.

All the fish caught during the night by the gill nets were
removed from the nets the following morning end kept in polythene
bags which had been lsbelled according to the mesh sizes of the
nets and whether the nets were floating or sinking nets. The
fish were then transported to the Fileld Station laboratory at
Shagunu.

In the laboratory, the fish were brought out of the bags and
arranged asccording to the species, the net type and mesh sizes of
the nets., The number of each species caught was recorded and
where very numercus the catch was gsubssmpled. To take a subsample,
all the fish (ususlly the same species) were counted and weighed
in a pan-balance to the nearest ten grammes; also a subsample of
ten fish was eselected randomly for normal analysis. In some cases
where the numbers were about eleven, or up to fifteen, a sub-
sample might not be taken, Each fiah specimen was measured for
total length and standard length, the weights and the sex were
determined. JNetailed description of the methods of measurements
will be made in Chapter three. After the routine measurements
were made involving all the fish cpecies caught, the schilbeids

were removed for further analysis,
2.0.2. The fish Bpecies

The Family Schilbeidae (Csteichthyes : Siluriformes) is a
"'group of catfish which are elongated znd strongly compressed late-

rally except at the head region which is short, broad and dorso-
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ventrally compressed., Generally they possess four pairs of
unbranched circum-oral barbels. These are pairs of maxillary,
nasal, outer and inner mandibulary barbels. The anal fin is very
long and present in all species in contrast to the dorsal fin,
which is very short and in, one genus, completely absent. Adipose
fins may be present or absent.

The Family Schilbeidae is found in African and Asian fresh-
waters (Greenwood, 1957; Hora, 1938 & 1941). There are eight
African genera and several species have already heen described
(see Boulenger, 1911; Pellegrin, 1913, 1929; Hora, 1938, 1941;
Trewavas, 1943; Thys van den Audenaerde, 1964),

Four genera represented by five species occur in Lake Kain ji.
The classification of the species present in ILake Kainji is based
on the work of Berg (1940). The following description of the
five species was based on the examination of freshly killed fish
caught by the static gill nets, Table 2.3 sumnmarizes the major
characteristica of the species. Further description and a key
to the species found in West African freshwaters can be found in
Trewavas (1943), Irvine (1947), Daget (19%4), Blache et al (1964),
heed et al (1967), Holden & Reed (1972) and Lowe-McConnell {1965
& 1972). The fish illustrations are taken from Lewis (1973b).

1. Siluranodon auritus (GEOFFROY St. HILLAIRE 1827)

(Pig. 2.2)

Local Hausa nane Balo

-e

Common English name Flagfin catfish

A small schilbeid with no adipose fin, the dorsal fin is
present but without the stiffening spine. The dorsal and pectoral
fine are black. Teeth are lacking on both the jaws and palate,

The barbela are much longer than those of any other schilbeid
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present in Lake Kainji other than P. pellucida. The body is

silvery-grey on the sides with two silvery-brown longitudinal
bands running along the lengths of each side of the body. In this

way they resemble the young of Schilbe mystus.

Standard length of up to 13.7cm for a weight of 27 grams has
been found in the lake. This is a very rare species found in the

creeks and inlets to the lake, It feeds on algae and immature

insects.

2, Physailia pellucida, BOULENGER 1901 (Fig. 2.3)
Local Hausa name 3 Nama wuri or Balo.
Common English name s Glass Catfish.

A small schilbeid with transparent body. Dark spots of
melanophores are scattered around the body, but are concentrated
along the back., An adipose fin is present, but there is no dorsal
fin, The pectoral fins are with spines, The caudal is forked and
has pointed lobes of equal lengtha., The tail is bent down at an
engle to the body. Teeth are present on the jaws but not on the

palate., The barbels are nearly as long as those of Siluranodon

auritus, It grows to about 14.0cm and weighs up to 22.0g in
Lake Kain ji,
Very common in open water, ususlly found in mixed shoals with

the clupeids (Pellonula afzeliusi and Sierrathrissa leonensis),

feeding mainly on immature stages of insects.

3.  Eutropius niloticus (RUPPELL 1829) (Fig. 2.4)

Balo

Local Haussa name

Common ¥English name : Silver catfish.

A large member of the echilbeids in Lake Kainji which posce-



g°z °6i4

.m.mIUmUDzmml U-—thuﬂ%—&l

Fefy A

" ..f ,t.— f- n)(-._. -’. L

3 .-.IM.Nv). .!-#\._ ; 3
S T BN
SR VARG AN

e r\.‘w.!ulilr. 3

.-




yez °H4

snoljojia snidorjnj




22

sses a dorsal fin with se;rated spine, A tiny adipose fin is also
present. The caudal fin is forked and bends down slightly at an
angle to the body. All fins are usually clear, but tinted forus
were sometimes found in the samples. Teeth are present both on
the Jaws and palate. The barbels are short in comparison with

those of Siluranodon auritus and Physailia pellucida., Body colour

is bluish-grey dorsally and silvery white on the sides, There is
a black mark behind the operculun on both sides. The eyes are
larger than those of other schilbeids found in Lake Kain ji., The
Kain Ji species attains a standard length of up to 28.9cm and a
weight of 260g. A very common species found abundantly in all
partas of the lake, Both adults and juveniles are omnivorous,

although insects constituted the bulk of their food,

4e Schilbe mystus (LINNAEUS 1762) (Fig. 2.5)

Local Hausa nanme Mazo (or Balo)

Common English name : Butter fish.

A larger member of the group which grows to a length of up
to 25cm and a weight of 200g. Closely resembles Eutropiuns
niloticus but differs distinctly in not possessing an adipose fin.
The caudal fin is forked and bends at an angle to the body. The
barbels do not extend beyond the gill cover. The large rounded
snout has the lower Jaw projecting slightly. Head almost as broad
as long and carries two small eyes. Adult forms are silver
coloured on the sides, white on the belly and greyish on the back.
There is a dark spot above the base of the pectorsl fin,

Juvenile forms are marked with three longitudinal black bands,
the upper and lower of which are continued on to the caudal fin,

Teeth are present on the jaws and palate,
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A fairly common species found in the riverine areas of the
lakes and inshore stations. The young ones are mainly insectivo-

rous while adults are piscivorous.

Be Schilbe uranoscopus, RUPPELL 183%2 (Fig. 2.6)

Tocal Hausa name

-y

Mazo {or Balo)

Common English name Butterfish,

Ll

The largest of the schilbeids in Lake Kain ji growing to about
35.4cm standard length and weighing up to 610g. This species was
thought to be absent in Lake Kainji by the previous workers e.g.
Banks et al (1965), Lowe-=McConnell (1972) and Daget (1954). It
was Lelek (1972) and Lewis (1973a, b, 1974b) who noted its presence
in Lake Kainji. Resembles Schilbe mystus in most respect but

differs by having larger eyes, narrower heads and shorter barbels
(Fig. 2.7)« The body is more compressed and relatively deeper
than that of S, mystus. Caudal fin with round lobes,

A very rare speclies in Lake Kainji. Adults are piscivorous.

2.0.3%, RESULTS
(A) ABUNDANUCE

A.l. The relative abundance of species.

The result of the total catch from the main fleet of nets
for the whole period of study (Table 2.4) shows that E. niloticus

formed the bulk of the catch while S. mystus formed about 7.9%.
The other species combined formed less than 1%.

The small nets showed a different pattern., P. pellucida

contributed the highest proportion of the catch (69.0%),

E. niloticus formed about 25.4% while £. mystus and others foraed

leas than 6%.
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In terms of weights, E. niloticus accowmted for more than

three~-quarters of the catch while P, pellucida and 8. mystus

accounted for 13.5% and 7.%% respectively. Silurancdon auritus

and Schilbe uranoscopus formed less than 1% of the total weights.

A, 2. Net gelectivity,

The glll nets were highly selective for size of fish being
retained., Analysis of the lengths of fish caught by the wvarious
mesh sizes of the gill nets {Fig. 2.8) shows that the l.3cm and
2.5¢m gill nets were highly selective for the smaller schilbeids

{e.g. Physailia pellucida and S8ilurancpdon auritus) and the young

forms of the larger achilbeids, The 3.8¢m and 5.1cm nets were
algo highly selectlve for the bigger schilbeids e.g. Eutropius
niloticus and Schilbe sp. Thue the main fleet of nets caught

more Butropius niloticus than any other schilbeid and the small

nets caught more Physailia than others. In view of the selective
nature of the nets, the results obtained with the main fleet of

nets and small nets are presented separately,

A3, Seasonal abundance of species.

Only for E. niloticus were there sufficient data for the

computation of the gseasonal asbundance of species in the main

catch. IMg. 2.9 shows the seasonsl abundance of E, niloticus as

rercentage of the total catceh for that species after correcting
to unit effort. Within a period of twelve months, two seasons

of high and of low numbers were fomd to ocecur. The first period
of high numbers, October to December coincided with the beginning
of the dry season while the second in June and July fell within

the rainy season and the drawdown period. ILow numbers were found

in January to May and in August and September. The factors
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% of total caught after correction to unit effort
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Pig., 2.9, Seasonal variation in the abundance of
Eutropius niloticus caught with main nets,
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responsible for the low numbers in Jénuary to Méy miéhf be due to
the relatively clear water (Black fiood) which made the nets very
visible to the fish, hence the poasibility of escaping from being
caught in the net. In August and Septemdber two posseible factors
might be responsible for the low numbers. Firstly the heavy storms
which occurred st this period rolled the nets together and thereby
reduced the surface areas of the nets, Cecondly it is possible
that some of the fish umight have migrated to the breeding ground.
The catches from the small nets were also analysed for

seasonal variations in the abundance of species. The following

three species had sufficient numbers for analysis, P, pellucida,

E, niloticus and 8. myatus (Fig. 2.10). Physailia pellucida

dominated the small net catch except for the period March to
August when it was virtually absent. The factor responsible for

the low number of P, pellucida during the drawdown period might

probably be due to the migration of the fish to deeper parts of
the lake because most of the creeks are exposed during this period
and the depth of water in the creeks at this period might be too

shallow for P. pellucida. P, pellucida is predominantly pelagic

in habit (Reynolds, 197la). PFor E. niloticus the catch with the

small nets was relatively constant, which is in eontrast to the
main fleet which showed marked scasonal fluctuations. As the
small nets is selectively catching'small figh in the creek, this
showed that there is g clear difference in behaviour of juveniles
and adults. The catch for S. mystus remained very low in numbher
throughout the sampiing period., The decline of S. mystug in the
lake is fully discussed in discussion section, Appendices 1 - 6
ghow the monthly variations in numbers and weights of the spscies

for the sampling period, October 1974 to September 1976,
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A4, Seasonal abundance of the family Schilbeidae in
relation to the total fishery.

Figure 2.11 showa the trends in the abwndance of the Family
Schilbeidae in the total fish caught each month for the period
of 1971 to 1976 excluding 1973. The data used for the period
1971 to 1972 are Lewis (1973a)., The family often constituted a
significant portion of the total gill net catches for each month.
Although fluctuations did occur from year to year, it could still
be seen that the schilbeids formed at least 10% of the total
catch in most of the months and in sowme months they constituted
over 40% of the catch.

The main features are :-

(1) In 1971 during the later parts of the rains, the
schilbeids were caught in high numbers and formed
nearly 50% of the total catch for those months,

(ii) In 1972, 74 and 75 there was no much variation in the
relative monthly catch within each year. However,
the schilbeide formed above 30% of the total catch
in 1974, Mean % composition were 19.7, 32.1, 15.4
respectively.

(iil) In 1976 the % fell considerably to & mean composition
of about 12,6%,

The variations shown in those years were due to the fluc-

tuations in the number of other families caught in the gill nets.

The general irends are discussed in the next section (Section A.5).



in Total Catch (No.)

Schilbeids

%

Jan Feb Mar

Apr [May Jun Jul jAug Sept[Oct Nov [Dec

1971

30+

= 19 B b

Jan Flb}"ﬂf

Apr May [Jun [Jul ug [Sept|Oct Nov Uec

Fige 2,11,

Months
The abundance of the Family
Schilbeidae in relation to the
total fishery 1971 to 1976.
(1971 and 1972 data from Lewis
(1973%a)).
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A5, Variations in the abundance'of Family Schilbeidae in
relation to fhe total fishery from 14965 to 1876,

A glimpse at the relstive yearly contribution of the Family
Schilbeidae to the annual catch gives an idea of the changing
pattern of abundance of the family from year to year (Table 2,5).

Since the impoundment of the Niger, the position of the
Family Schilbeidae iﬁ the total fishery of Kainji ILske has changed
significantly. Before the impoundment, Banks et al (1965) made a
survey of the fish population in the Ksin ji Reservoir basin, In
their own assessment, the schilbeids formed about 6% of the total
catch while the Family Mormyridae contributed the highest
proportion representing about 35%. With the formation of the
lake and resultant changes in habitat coupled with the availability
of more food by subsequent drowning of large acres of lend, the
composition of the fishery in Take Kain ji changed radically. The
FPamily Mormyridae fell in importance and the Family Citharinidae
doninated the catch immedistely after the impoimdment, The
dominance of the Fawily Citharinidae was short lived, for in 1670

the Characida, largely made up of Hydroeynus and Aleates species,

dominated the catch (Lewis, 1974b; Lelek, 1972, 1973). The
importance of the schilbeids increased significantly after
impoundment, In 1969, a year after the inundation, the Family
Schilbeidae constituted about 20% of the total experimental gill
net catches, thus closely following the Citharinidae which formed
the highest with 23%. In 1970 to 1972 the characids and the
schilbeids dominated the catch. The mean percentage composition
for Characids wae sbout 36% while the Pamily Schilbeidse formed
 about 22%, | |

In 1974 the schilbeids constituted the highest portion of the
total catch (Appendix 7). The importence of the schilbeids fell
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in the year 1975 and'76. In those years they only constituted
14.3% and 12.6% of the total catch respectively. Despite the
fell, the schilbeids could still be considered to form signifi-
cant proportion of the catch when compared with other families

in the lake. The catches for the year 1975 and 1976 (Appendiceé
8 & 9) were generally low for most families except the Family
Mochokidae which had been showing a steady increase in number and

hence in the proportion of the catch since 1972,

(B) \ DPDISTRIBUTION
B.l. Distribution within the lLake.

Table 2,6 gshows the ffequency of occurrence of each species
in samples at all the stations. This method was used to deter~
mine the presence of the species in each station and in the
sampling zones, For the study of distributional patterns, the
gstations were re-arranged into four zones as seen in Table 2.7,

The results (Table 2.6) shows that E. niloticus was found

in samples whenever the nets were set in zones II and IV and in
about 96% of the samples in zone III, .The frequency of occurrence

in zone I was low (27%). P. pellucida had a very low frequency

of occurrence in all the zones, however zones II and IIT had the
highest while no specimen was found in the riverine, zone I.

S. mystus had the highest representation in zone I and the lowest
in gone 11, The inshore and the offshore stations were inter-

mediate with 48% and 37% respectively. The S. urancscopus found

were from stations K and H., There was no Silturanodon auritus in
the main nets,
 Another way to view the distribution is to look at the

abindance of each of the species in different zones., The results
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Table 2.7. Sampling stations re-grouped into zones

ZONES STATIONS CHARACTERISTICS

I A Station at the Upper reaches of
River Swashi. Lotic in nature most
of the year.

11 C and N Stations situated at the mouth of
riverg - mostly lentic,

111 D, K, J, L Inshore stations of the Lake.

IV G, H, M, O Offshore stations of the Lake.
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in Table 2.8 shows that the number of E. niloticus in samples was

increasing as from zone I to IV, P. pellucida and §, mystus showed

an inverse relationship to the distribution exhibited by

E. niloticus., There was a decrease in number from zone I to IV,

Taking the two methods into consideration, the distribution of

the species can be summarized, E, niloticus is widely distributed

within the lake but is more abundant in the offshore areas,

8. mystus is found in a variety of habitats but was found to be
most common at the riverine inlets to the lake. Although this
result shows that P, pellucida is found widely distributed in the

lake, except at the riverine station, reports elsewhere (Otobo,
per. comu; Roest (1975), Reynolds (1971la) have shown that they are
truly pelagic species found in mixed shoals with the clupeids.

The numbers obtained for other species were too suall for any

congideration, However the specimens of Siluranocdon asuritus and

Schilbe uranoscopus in the samples were obtained mostly from the

creek,

B, 2. Geographical distribution

The geographical distribution of the species found in Lake
Kainji, is shown in Table 2.9. According to Roberts (1975) the
Family Schilbeidae is found in seven of the ten Ichthyofaunal

provinces in Africa, Siluranodon auritus and P, pellucida are

found only in Sudan province. Schilbe mystus is found in all the

peven provinces, while its relative S. uranoscopus is found only

in Nilo~-Sudan and Zairean provinces. ZEutropiuvs niloticus is

found in Nilo-Sudan, Zairean and EastCoast provinces, This
distributional patiern shows that the five species are mainly
Nilo-Sudanic and this leads to the suggestion that the species

probably might have originated in the Nilo-Sudan province and
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Table 2.9. The occurrence of Kainji species of Schilbeids

in other water bodies in Africa.

A Major Natural Iiskes in Africa.
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Table 2.9, Cont'd.

B. Major Rivers in Africa
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Gambia +5 +4
Kubango +7
Logone +7 +7
Mayo - Kebbi +3
Niger +4 +4 +4 +4 +6
Nile +4 +4 +4 +4 +4
Quene +2 +5 +5
Semiliki +8 +7
Senegal +5
Shari +7
Volta +4 +1 +5 +5
Zaire +4
Zambezi +4
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Table 2.9. Cont'd,

C. Ma jor man ~ wmade Lakes.
’ 3
g : 2
o) ot o O
3 3 o o m
P = - =S o
o4 i (o] 42 e
; 7 5 : ;
« 1y = =] g
W Ay [ w v
Kain ji +6 +6 +6 +6 +6
Kariba +11
Kosson +10 +10
Nasser +9 +9 +9 +9
Yolta +1 +1 +1 +1
Referenceg
1. Roberts, T. (1967)
2. Daget, J. (1954)
3. Blache, J. (1964)
4. Boulenger, G. A. (1911)
5. Daget, J. & Iltis, A. (1965)
6. Lelek, A, (1972)
7. Mok, M, (1974)
8. Worthington, E. B, (1929)
9, Latif, A. P, A, (1976)
10. Roest, F, C (1975)
11, Balon, E. K. (1974 )
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spread later to other provinces,

2.0.4. DISCUSSION

Eutropius niloticua and Physailia pellucida were common and

abundant while 5. mystus was fairly ccamon bul not as abundant as

the two species menticned above, Siluranodon auritus and Schilbe

uranoscopus were rare in the lake,

The presence of Schilbe uranoscopus in Lake Kain ji was first

documented by Leiek (1972). Apart from Lewis (1973a, b), all
previcus workers failed to record the presence of this species in
Lake Kainji, Their failure might be due not to the absence of
the species in the River Niger but rather because i1 was scarce.
Most of the surveys on the Niger before the inundation in 1968
covered a very short peried, and {the chances of coming ascross a
scarce species was very small. Also the two Schilbe species are
very alike, and careful observation is necded to separate then.
It is possible that the specles was not in the Middle Niger before
the impoundment but migrated from other tributaries to the lake,
Whatever the origin, the lacustrine environment was not favour-
able enough for its establishment for although Lewis (1973b)

described S. uranoscopus and Siluranodon auritus ag common specles

in Lake Kainji, this study has found them to be rare.
The trend in the abundance and the changes in specles
composition of the Schilbeids from the formation of the lake show

that E, niloticus has successfully established itselfl in the lake

while the status of S, mystus is declining. Danks et al (1965)
and Motwani and Kanwai (1970) showed that the number of Schilbe

mystus in the river was higher than that of E, niloticus. After

the formation of the lake, both species took the advantages

created by the initial surge in food supply and the enlarged




._1_  - | 3g

habitat to increase their populations., S, mystus maintained its

high number while E, niloticus was gradually increasing its own

number too. Lelek (1973) noted a higher catch per unit effort

(c/e) for S. mystus and & lower c/e for E. niloticus. This

. upward trend in the abundance of S. mystus was not maintained,
however, for a long period, As from late 1970 Lelek (1973) noted
a8 gradual decline in the number of 5. mystus in the catches., The
c/e for S. mystus fell below that of E, niloticug in Pebruary

187) and since then 5. mystus has never had a higher number than
that of E, niloticus in the lake (Table 2,10). The data for

1971/72 by Lewis (1973a) show that E. niloticus maintained its

gradual rise in population and has since outnumbered all the other
schilbeids in gill-net catches., $. mystus now forms less than

10% of the catch while E. niloticus sometimés forms over B0% of

the total schilbeids and about 30% of the total fish cauwght. The
initial rise and fall of S. mystus population can be explained as
follows, It is a known phenomenon both in the tropics (e.g. Lake
Kain ji (Lelek, 1973) Kariba (Harding, 1964}, and Volta (Petr,
1969) and temperate man-made lakes {e.g. Cimljansk (Domanevsky,
1962) and Kuibychev (Sharcnov, 1962)) that with the establishment
of lacustrine conditions predators become more abundant, The new
environment permits a high survival of newly spawned fish and
thuslprovides an enormous source of food supply for predatory
fish, It is likely that such rich supply of food accounted for
the higher c/e recorded for S. mystus in the year 1969 to early
part of 1971, It can be concluded that S, mystus was better
adapted to riverine than lacustrine conditions, an adaptation
which influenced its present distribution in the lake. It will
be recalled that S. mystus had the highest ¢/e and frequency of
occurrence in the riverine parts of the lake, The initial decline

in the number of E. niloticus during the early strges of the

1
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formation of the lake in 1969 to early 1971 might be due to the
absence of insects during this period., Usually as the lake fills
up, rheophilic insects cannot tolerate the new environment, and it
therefore takes some years before benthic lacustrine insects can
establish themselves in the lake, Thus there will be a decline in

number of specialized insect feeders such as E. niloticus.

Moreover Povilla adusta which formed a considerable part of the

food of E. niloticua was not very abundant in the lake initially.

The large nunber of drowned trees formed a substrate for the
burrowing nymphs of this ephemeropteran but it is likely that the
nymphs could not penetrate the hard wood until after some years
when the trees become soft through the decaying processes in the

lake, Comments on the trendes in the abundance of P. pellucida

might not depict the true status of this species in Lake Kainji.

P. pellucida has always been under-estimated in the catches and

all the previous workers e,g. Banks et al (1965), Motwani and
Kanwai (1970), Turner (1971) and Lelek (1972) used gill nets which
depicted P, pellucida as an insignificant part of the catch,.

Evidences from my small nets and trawling records of the Xainji

Lake Research Institute show that the number of P. pellucida is

higher than that of all the other schilbeids combined, It was

expected that the number of P. pellucida and poseibly S. auritus

should rise considerably at the early developing period of the
lake because of the abundance of phyto- and zooplankton which
often provide a rich supply of food for these species, but there
was no evidence from records to show that they actually did.
Shagunu lMarket Surveys were also undertaken in order to
compare the fluctuations in the number of schilbeid species coming
into the commercial catch and to compare the results with mine.
The data for July 1974 to July 1975 were collected by Blake (1976)

while those for August 1975 to September 1976 were collected
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during this study (Table 2.11). The results show similar pattern

of abundance to this study. X, niloticus, §, mystus and

P. pellucida were common while Silurancdon auritug and

S. uranoscopus were infrequent, The similarity was partially

expected because of the similarity of methods of capture, although
the local fishermen used other gears (e.g. cast-nets, fish traps,
baited hooks ete) in conjuction with the gill nets,

There is 1ittle information available on the abundance of the
family schilbeidae from other water bodies in Africa. However,
the few available reports showed that Eutropius species are always
the most abhundant wherever they occur with the other species of

schilbeids. Petr (1969) noted a higher number of E, niloticus in

Iake Volta and Reynolds {1970) who compared the abundance of

P, pellucida and 8. auritus in Lake Volta found the former was

very abundant and common while the latter was less common. In

Lake Nasser, E. niloticus and S, mystusg were very abundant and

comnon and were of commercial value while the other schilbeids

(Siluranpodon auritus and §. uranoscopus) were less common in

samples (Latif, 1976). '
Although the three common species can be found in any part of
the lake, there are variations in density from one habitat to the

other, E. niloticus is very common in the offshore stations,

S. mystus is riverine in hahit. The pattern of distribution of
P, pellucida was distorted by the sampling gear but mid-water

trawling records show that it is truly pelagic although it was also

foumd in various parts of the lake. P. pellucida is always found

with the clupeids whenever they both occur in the same body of
water, Both are pelagie, and possess the same achooling and
migratory behaviour (Reynolds, 197la; Roest, 1975).

The pattern of distribution exhibited by the species in Lske
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Table 2,11, Frequency of occurrence of fish species
in Shagunu Market between dJuly 1974 and
.September 1976.

Jul. 1974 - Jul 757 Aug 75 - Sept 767"

Blake (1976) This study
Siluranodon auritus : 5 - 10
Physailia pelilucida 27 29
Eutropius niloticus 50 54
Schilbe mystus. 29 50
N _
Schilbe uranvscopus ' 1 13
+ 50 markets

++ 56 markets
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Kainji is similar to those recorded by other workers (see
Reynolds, 1870; Roest, 1975; Hopson (1967). The distribution of
the species remained almoat the same after the impoundment.

Lelek (1973) reported that E. niloticus and §, mystus were mostly

riverine while Lewis (1973b) recorded patterns of distribution

similar to the findings of this study. Siluranodon auritug was

regtricted to the creeks and small inlet to the lake. It was
caught during the drawdown period at the mouth of River Shagunu,

Hopson (1967) also noted that Silurancdon auritus was common at

the mouth of River Yobe which runs into Lake Chad, Reynolds
(1970) also commented_that "there appeared to be riverine influecnce

upon the distribution of Silurancdon auritus',

This account of the distribution and abundance of schilbeidae
is derived primarily from gill net capture and the limitations of
the method must be boxrne in mind. The mesh gize of the gill nets
will determine the sizes of the fish in samples. The bigger the
mesh, the less the probability of catching small sized species
and Jjuveniles. _

The shape of the fish and its behaviour often determine
whether it will be retained by the net or not. Spiny fishes like
the family Mochokidae and Bagridae are likely to be caught more
easily in gill nets than spineless fish or fish laterally

conpressed like Citharinus sp, Distichodus sp, Tilapia and

Sarotherodon sp.

The type of nets or fishing gear is algo of some consegquence.

Cast nets capture more of Tilapia and Sarotherodon species than

any other nets, Beach seining often yielded more Lates niloticus

and Citharinus c¢itharus and midwater and bottom {trawling nets

yielded more of Sierrathrigsa leonensgis, Pellonula afzeliusi snd

Phyaailisa pellucida,
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Netting efficiency is modified by weather and by the trans-
parency of the water., Sometimes during the rains, there were
wind-induced storms in the lake. The resulting waves caused the
gi1ll nets to roll up and thereby reduce the surface area of the
nets, This factor might be responsible for the low catch of the
schilbeids during the rain storms. Moreover it was possible that
fish might migrate to calm sheltered areas of the lake (e.g. deep
areas, or areas with vegetation) and thus caused artificial
scarcity in some parts of the lake, Underwater visibility is
usually impared in turbid water (Willoughby, 1974; Adeniji, 1975).
Fish are more vulnerable to the net in turbid water than in clear
water where they can see the net and escape being caught., It was
therefore, expected that more fish would be captured during the
whiteflood regime than the blackflood. This was not reflected in
the catch because the three important schilbeids species had their
highest numbers during the blackflood when the water was clear.
Hydrological factors will also affect the availability of the
fish, Fluctuations in water level will affect the distribution of
food and hence the distribution and abundance of fish species.

It is also a widely held view that when the volume of water is
‘reduced, the fish will be concentrated and their numbers will
become higher in catches. This might account for the high number

of E. niloticus in catches during the drawdown period., Adeniji

(1975) noted high catches when the water level began to fall.
During the annual oxygen stratification fish move from the
deoxygenated hypolimnion to the oxygenated epilimnion and the
shallow areas of the lake (Adeniji, 1975). Although it was
observed that the number of schilbeids fell gradually during the
stratification period, there was no evidence to gupport the idea

that the gradual fall in the number was actually caused by
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stratification, Vertical distribution of crustacean zooplankton
in the lake is restricted to the epilimnion and the thermocline
during this period (Adeniji, 1975). P. pellucida, a crustacean

zooplankton feeder would be restricted to these layers during

this period. P. pellucida was caught in high numbers in February

and Narch 1976 with the small nets at the creeks near the Field
Station.
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50, INTRODUCTION

In the management of any animal species, accurate information
on age and growth is needed along with other life-history infor-
mation. The methods employed in assessing the age of fish have
been reviewed by several workers including Buckmann (1923),
Rownsefell and Everhart (1953), Lagler (1956), Chugwmova (16%9),
De Bont (1967) and Tesch (1968),

The use of scales to determine the age of fish has been
accepted for meny years. In scaleless fish, such as the siluroids,
age has been determined from year marks (=annuli) found in hard
gtructures such as otoliths, opercular bones, vertebrae, fins and
spines (Sneed, 1951; Cuerrier, 1951; Marzolf, 1955; and Van der
Waal & Schoonbee, 1975). It is now well established in temperate
parts of the world that rings observed in various hard structures
are annmigl in nature. In areas with less distinet seasonal
fluctuations in climatic regime, such as the tropics, the annual
periodicity of rings laid down In hard tissues of some fish is
8411l questionable (De Bont, 1967), but recent work has indicated
that some {ropical fish species do lay annual rings in scales and

other hard tissues., This recent worlk includes that on Hydrocynus

vittatus Castelnau by Balon (1971), Sargochromis codringtoni

(Boulenger) by Holeik (1974), Synodontig zambegensis Peters by

Chitravadivelu (1974), ©ilapia rendalli Boulenger by Bastl (1974),

Clarias gariepinus Burchell by Pivnicka (1974), Eutropius

deprosgirostris Peters by Gaigher (1969) snd Cerny (1974) and

Schilbe mystus DLinnzeus by Prank (1974). With the exception of

these last three papers it sgeems that thers is no other published
account on age and growth of schilbeids in African freshwater.
This chapter deals with age and growth determinations of the three

common schilbeids in Lake Xainji,
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3.0.2. MATERIATL AND NMETHOTDS
L Methods of cobtaining fish samples and basice

fishery data.

The methods of 6btaining fish sampleé were described in
Chapter Two. After the fish had been geparated into species, the
following measurements weré made

(1) TOTAY, LENGTH (in om) :~ length from the tip of the

 snout to the tip of the longest lobe of the caudal fin
when the margins of both lobes are pressed together.

(i1) STANDARD LENGTH (in cm) :- length from the tip of the

gnout %o the voint of attachment of caudal rays of the
hypural bone. |

(iii) WEIGHT (in g) :~ the weight of each specimen was deter-

mined to the nearest 0.lg on a spring balance.
The sex and gbnad condition were determined s&s explained in

-

Chapter Five,
2e Examination of various hard tissues for ageing purposes,

Cpercular bones, feftebrae, hypural bones, otoliths, pectoral
and dorsal spines were removed from the fish and boiled in lahelled
test tubes for mhout five minutes. The muscles adhering to them
were cleaned off and the tissues were air dried at room temperature
(= 23i2°C) for about twenty-four hours. They were stored in
envelopes on whiéh wag recorded information on sex, gonad develop-
ment, length (T.B. and 8.L), weight, date and place of capture
¢f the individusl spacimen. All the materials stored were later
examined to determine their suitabllity for ageing the fish
specles, The pectoral and dorsal spines were found satisfactory

for ageing E, niloticus and 5, mystugs., The psctoral apines were
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eventually used as the main tiesue for ageing both species. None

of the tissues was found sultable for ageing P. pellucida.

3 Preparation and sectioning of pectoral spines.

The left and right pectoral spines were fixed and decalcified
by a method modified after Perry (1967) (see Appendix 10)., The
spines were sectioned manually with the aid of razor blades.
Sectioning was done from the base of the spine., Usually the firast
few millimetres of the base which are deeply indented and so do
not show clear annuli were cut off before sectioning. Sections
which were more than 0.5nmm thick were not examined.

Sections of spines were transferred to a clean slide containe
ing one or two drops of water. They were examined under a
stereo binocular microscope alded by reflected light and a micro-
meter moumted in the eyepiece of the microscope was used {o
measure the spine radius from the centre of the lumen (along line
CD, Pigure 3.1) to the outside edge of each opaque band and to
the edge of the spine. Iine CD was fixed by eye at angle 90°
to line AB.




Chapter 3

Figure 3.1.
Diagrammatic representation of transverse section of a

rectoral spine from a two year old Eutropius niloticus.

C - D = line along which apine was measured (from the centre
| of the lumen to the edge = total radius ). '
n, = radius at first annulus (measured from the centre of
the lumen to nl).
n, = radius at second annulus (measured from the centre of

the lumen to n2).
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3.0.3, R ES UTL T S

1. AGE DETERMINATION
(a) Description of pectoral spines

On examination using reflected light, sections of spines
showed alternate translucent zones and opague bands (Plates 1 and
?2). The translucent zone which represents a period of fast growth
is wide; while the opague bhand which represents.a period of no
growth or slow growth is very narrow (Figure 3.1, Plates 1 and 2).
A coﬁplete season's growth comprises a wide translucent zone and
a narrow opagque band, The narrow opaque band is formed once a
year (see next gection), thus is interpreted as 'year msrk' or
‘ennwlus's. A fish which has not completed a year's growth_(0+)

will only have the translucent zone (Plate 4),
(b) Validity of age determination using pecteral spines.

(i) As the number of spinec rings increases, the average length 6f
the fish increcases; suggesting that the rings are added systemati-
cally as growth proceeds {Appendix 11, 12, 13, 14). |
(11) Examination of the pectoral spines from monthly samples showed
that the opague bands (annuli) were formed once a year (Figures 15
& 16). The time when the opaque bands are formed was determined
by examination of spine sectiones. The distance of the last opague
band from the edge were measured and the percentage of those with
opaque bands very near the edge (i.e one or two micrometer readings
from the edge) were noted. The Figures show that the periods when
the majority of the fish examined had thelr opéque bends very

close to the edge were July to QOoctober for Eutropius niloticus

Thus the opague bands are 1aid once in a year durinpg the periods

speclfied above;so can be interpreted as year marks or smuli.
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(11i1) Back-calculated lengths basea on the assimed ages bear a
rational relationstip to observed lengths at the time of capture
(Appendices 15, 16). | |

{iv} The results of age readings from the spine specimens of
length groups were comparable (Appendices 11, 12, 1% & 14).

{(v) The length frequency distridbution of all the samples were
plotted pgraphically. The age distribution observed by examination
of transverse sections of spines were also plotted on the same
grapha belouging to each species and gex (Pigures 3.2 & 3.3).
Agreement between these -two length freguency distributions is often
used to validate age determined from hard structures (Le Cren,
1947). In species where there is no considerasble overlap of
lengths anong the age groups there is, usually, agreement between
the age groups nasgessed from length-fregquency distribution of ald
fish in the sample and length-~-Trequency distribution of fish
asaigned to each age group. This is true of Schilbde mystus

(Figure 3.2). In species where there is considerable overlap of
lengths among the various age groups there is usually no agreement,

e.g. Eutropius niloticus, (Pigure 3.3).

Plates 1 - 4 show sections of spines from various age groups

of Futrppius niloticus and Schilbe mystus.

2, GROWTH STUDIES OF EUTROFIUS NILOTICUS AND SCHILEE

MYSTUS.
(a) Seasonal distribution of lengths.

The length-frequency histograms (Figures 3.4 & 3.5) show the
length«frequency distribution in each month, In view of the gill
net selectivity, the pattern of seasonal growth did not show

clearly.
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Figure 3.4b.
(Eutropiuvs niloticus.) Monthly length frequency

distribution of females caught in the main nets
during 1975/76 period.
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(b) Standard length - spine relationship.

Log - log converglona were made and regression co-efficlents
ware calculated for each specles, The relationship was described

by the formula

Log L = loga+blogS (1)
where L = standérd length (om) of fish at the time
of capture. '
S = +total spine radius (micrometer readings)

at the time of capture.
a = constant
and h = an exponent.
The result of the analysis gave the following relationship (-

(r = Correlation co-efficient).

BEutropius niloticus -

(Pemale) Log I = 0.5308 + 0.5701 log S (r = 0.803).
(Male) Log L.= 0.5659 + 0,5060 log § (r = 0.673).
Schilbe mystus I— B _
(Female) Tog L = 0.3288 + 0,7205 log § (r = 0.855).

(Male) Log L = 1,0084 + ~0.0005 log 8 (r = 0.801).
Figures 3.6 & 3,7 show the relationship between the standard

lengths of fish snd gections of pectorsl spines,
(e) Back-caloulations of lengtha'ét earlier ages,

Back-calculations were first mede based on a direct propor-
tion formula (Lea, 1910) :-

Ln = Syl (2}

3

H

where Ly standard length (cm) of fish at annulus 'n?

I = length of fish {cm) when caught.

Sn = radius of annulus ‘n!
and S = s

total spine radius.
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Because the spines were found not to grow in direct proportion to
the body length corrections were therefore made for allometric
growth. The method of correction used was that of Le Cren (1947).
Appendices 17 and 18 show the results of calculations based on
direct proportion formula and correction by Le Cren (1947) method.
Corrected mean standard lengths were calculated for each age and
these are given in Tables 3,1 and 3,2, The degree of error resul-
ting from uwncorrected back-calculation were also assessed
(Appendices 17 & 18).

The mean lengths of females and males of each age group were
tested for significant differences ('t' test) in order to verify
differences in growth rate. The result (Appendix 19) showed highly
significant differences between the mean lengths of females and

males, Therefore females grow faster than malea of the same age.
(a) Annual growth in length and weight.

Mean back-calculated standard lengths of each group were
rlotted from data on Tables 3.1 and 3.2 in order to follow the
growth ﬁattern of the two species through the 1ife span (Figures
3.8 & 3.9). The mean growth in weight was obtained by conversion
of the mean length data into weights using the length-weight
regression co-efficients (see later). The graphs show that the
females grow faster in length and weight than males of the same
age, The females also live longer than the males as shown by
analysis of annuli.,

Calculated mean yearly increases in lengths and weights are
shown in Table 3.%. Tables of yearly increases in lengths shows
a pattern of fastest growth in the first year of life (0 - 1) and
a decreasing pattern as the year of life advances, In E, niloticus,
about 56% and 69% of the total mean growth in length were accom-

plished in the first year by females and males respectively. In




' mable 3.1.
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Back-calculated lengths (ca) for age of female
and male Eutropius nilotlcus.
Age at Number of fish Mean length at age
capture  Sex examined 1 o 3, 4
Female 211 10,3
1+
Male 52 8.9
Female 187 12.4 15.1
2+
- Male 41 10,2 12.4
5 Female 35 12.9 16.6 19.7
+
Male 9 10.0 12.4 14,2
Female 3 14.2 17.5 20.0 22.4
4+ |
Male - - - - -
Mean Pemale 12.5 16.4 19.9 22.4
lehgth . Mal@ 907 12-4- 14‘02 —




Table 3.2,
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Rack-calculated lengths (cm) for age of female
and male Schilbe mystus,
Age at No ef fish fean Length at age
capture Sex examined il 2 5
Pemale 24 10.9 - -
1+ :
Male 8 8.4 - -
” Female 47" 10,6 14.1 -
+
Male T 9.4 13,3 -
Pemale 2 10.0 14,2 17.1
2+
Male - - - -
Mesn Female 10.5 14.2 17.1
length Male 8.9 13.3 -
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Figure 3-8bo
(Eutropius niloticus,) Growth in weight during the

life-span of females and males.



(sinsf) &by
£ 4 }

3 : 0

r02

09

L00 |

-071)

() WBI2M



18J 0
T8 g
= -
2
€104
[ o
-
’B -
G
o
c
S
(Vp] 5_
24
0 i )

(P

1 2
Age {years)

Fige 3.9a., (Schilbe mystus,) Back-calculated mean growth
in length during the life-span of males and

females.
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Fig. 3.9b. (Schilbe mystus.) Growth in weight during
the life-span of females and males,



Table 3.3, Calculated mean yearly increment in length and.
welght of male and female Eutropius niloticus and
Schilbe mystus in Lake Kainji.
Growth in length (cw) during
yvear of iife Number
Species Sex 0~1 1 -2 2~3 3 ~4 examined
E. niloticua Temale 12.5 3.9 3.5 2.5 474
S. _mystus Female 1C.5 37 2.9 - 111
Male 8.9 4.4 - - 26
Growth in weight (g) during
year of life Number
Species Sex 0 -1 1 =2 2«3 3% ~4 examined
E. nileticus PFemale 21.4 25.4 40,8 65,5 474
Male 10.5 10.9 9.5 - 109
S. mystus Female  13.8  22.3  26.3 - 111

Male 7.6  18.6 - - 26
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S. mystugs about 61% and 67% of the total mean growth in length were
- acconplished in the first year by females and males reapectively.
The general patitern of yearly increment in welght shows that the
older the fish the higher the welght increase,

(e) Length -~ weight relationship,

The length-welght relationship were ecalculated using the
formula degcribed by De Cren (1951) :~ |

| W o= &L’ (3)
Equation (3) can be represented as
" Log W = loga+blogL (4)
where W = weight of fisk (g)

I = gtandard length of fish (om)
a = constant
and b = an exponent

The results of the regression are as seen in Tables 3.4 and %,5,
The correlation between the lengths and weights were found to be
nighly significent (P = 0.0) -~ 0.001). The overall regression
co~efficientes for males and females of each species showed that
growth is inometric 1, e. the weight did not increase faster than
the cube of the length. Back-calculstions of growth in weight
were made as described earlier using the co-efficients in Tables
5.4 and 3,5. The length-welght relationship are shown in Figures
3.10 & 3.11.

Be PHYBATLIA PELLUCIDA

No structure was found suitable for ageing P. pellucida,

Length~frequency histograms (Figure 3.12) showed two distinct
nodal lengths, If these are taken 1o represent age groups, then

it ean be said that P, pellucids life spun 1s short when compared

with other schilbeids. This asswipiion is supported by the follow-

ing observations: (1) They reproduce at very short standard
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Table 3. 4. Length-weight regressioa analysis of females

and males of Eutrouius niloticus in

Lake Kainji.

ptandard error Correlation

Age groups No of fish log a b of 'b! coefficien
Females

1+ 211 - 1,93 2,96 0.05 0.98

24 1879 - 2.08 T 10 0.07 0.95

5+ 35 - 2.79 3.65 0:35 0.87
All females 474 - 2.04 20T 0.02 0.99
Males

0+ ? - 103? ?.4? 00‘12 {)093

1+ 52 - 1,61 2436 0.12 0.95

3+ 9 - 2,35 3.34 0.32 0.97

All males 109 - 1.99 3.02 0.06 0.98




Table 30 5.
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Length-weight regression analysis of females and

maleg of Schilbe mystua in Lake Xainji.

Age groups No of fish log a b Standard error Correlation
of 'b! goefficient
Females |
0 . 38 c=2.25 3.29 0.14 0.97
1 24 -1.77 2.85 \0.28 0.91
2 . 4-7 —2.38 3.39 0-26 0089
3 2 - - - -
All females 111 =-2.20 3.24 0.06 0.48
Males |
0 11 -1,70  2.80 0.75 0.78
2 T ~2.81 3.76 0.47 0.96
All wmales 26 -1.83 2,93 0.09 0.99







