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CULTURABLE FISH SEEDS IN NIGERIAN WATERS:
A RESEARCH SURVEY (1978-1995)

Dr. B. Ezenwa, D. Alegbeleye, A Agwumba (Riss) P. Anyanw {firs.)

Nigerian Instituts for Oceanographv and Marine Research,
Lagos, Nigeria

ABSTRACT

The desired species identitied in this survey include miullets, catfishes, fast growing fish
predators, species for control of weeds and grass in ponds, cichlids snd shrimps. Five coastal
State: Lagos, Dndo, Bends), Rivers, and Cross River State were covered in the studies. lnvestiga-
1ions were also carried into the major rivers and thels sributaries; A combination of the estimation
methods of Le Cren (1862} and: Pitcher and Mac Donald (1973) was employed in the analysis
of data. From the detailed data collected from (19781885} the suvay indisated that about 100
million fish sseds gan be tollected arnually from Nigerian waiers using appjopriaig gears - seine
nets, cast nets, and fish traps.  Of this ‘number, 60% is available' along the coastal beit of the
country while-40% 15 in the major rivers, their tributaries and'swamps. - At the present level of fish
cultura development in Nigeria, this is mere-than .snough, even after allowing for 50% mortality
due to handling and transpar‘atmn atrESS

INTRODUETIBN

A key priority area that i5 nften niaglected in fish far'r:ng in ceveloping coiintries is the
undar exploitation of the ‘abundant culturable fish sseds in their natural environment. Rather,
emphasis serms concentrated on tha establishment of indoor haicharies that have never functioned

‘
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This is a misptaced priority because of the capital intensive nature of hatcheries and highly skilled
parsonnel to make them functional. In order, therefore, to accelerate fish culture development
in Nigeris, and some countries of Africa, a detailed research work is needad to map out numsary
beds of the most desired species, their breading habits, and breeding ssasons with a view io
collgction of their seeds at tha peak period for stocking of fish farms. The success on the estab:
lishment of both pond and indoor hatcheries aiso depends on the knowledge gained fror‘ 'ihe'
study of each individual breeding characteristics, e

This research survey (1978--1985) presents a fairiy detailed ‘information on quantity. of
cuiturable fish seeds available in Nigerian coastal and inland waters, periods of peak abuidance;
factors effecting their natural abundance and suitable geurs for cohectcon of the seeds from th”E
wild with minimum strass, : :

METHHEBLSGY :

Dur.ng the permd uanuary 19”8 October 1985, research trlps were made 10 f;sh [andmg-
sites of each state and to established. fish markets. Areas (Figures 1-2) which hitherta were
inaccassible water-logged terrain, especially: in Rivers-and Bendel States were covered with spead
boats ‘made available by Federal and State Departments of fisheriss. Data on total length-and
weight of each culturable species were collectad far the fry, fingerlings and aduits. Floating fertili:
zed -8qgs, where located, were collscted, - Ssand preserved in Gilson’s fluid.  Soil
samples were collected from areas identified as nursery beds and salinity measurement taken from

such areas. Fecundity studies of adult specimens were carrled out from samples cohected d wectfy,
om fishermen and some from fish rrarket., : o :

Laradmg--staustacs of spmvnmg*aduhs-were also- taken: Using- LeCren {1962)“anc| Mitcher
and Madonald {1973) estimation methods {Table 1} the number of fish eggs laid in our watars
was estimated. The final figures of fingarling survival and sbundance in our waters were airived
at by caleulating 20% of the total number of eggs laid as corrected by the study group. The
varigbles against successful spawning of the spemes in their natural environment were properly
taken care of. : -

The identification of fry and fingarlings of the desired species was made easier by the Taxo-
nomic keys provided by FAQO and other workers.

RESULTS

The most dasired fish species for culture in Nigeria, their peak perijods for the collection of
their sseds from the natural environment are listed in tebles 2—6.

r 8 Mullets,

Liza jelcipinnis, Liza grandisquamis, Mugil cephalus, For centries, growing of mullets in
ponds or confined environment has been the common practice in South-East Asia, india, the
Pacifipbasins; the mediterranean. East Eurcpean countries and many parts of Central América,
From available literature, lrving (1947} listed  seven: species of Mullets for Ghana, Daget and
Utis .(1965) listed five for Ivory Coast, Pitlay (F AD/UN, 1965) identified four species for the
coast of West Afican betwesn 200N and 1505, while Fagade and Olaniyan (1973) listed six spe-
cies for Lagos lagoon and also indicated Lizg falcipinnis. as the most abundant.

Since the technology of growing and spawning of mullets in ponds and indoor hatcharias
has-been well developed in other regions, the species offers a very good prospect for commercic!
farming in West African sub-region. From the work of Sivalingam {1975), Ezenwa, {1973 and
1977), mullets have been found to grow very well in polyculture: systems with the commor
carp, Cyprifius carpio; the catfish, Chrysichthys nigrodigitarus and.the cichlids, Tiapia spp.
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With a view to accelerating the culture of mullets in Nigeria, the research study identified
threa major species namely Liza falcipinnis, Liza grandisquamis and Mugil cephalus. A total
number of 12.5 million mullets fingerlings of the three species could be collected annually from
the Nigerian coastal waters; 3 million for Lagos State 2 million for Qndo State; 2 million for
Bende! State; 3.5 million for Rivers and 2 million for Cross-Rivers State. Thaese figures were
grossly under estimated if one looks at the number of eggs per mature female mullet, As many
as one million eggs are released by one adult female mullet and in established hatcheries, three
males are needed to accomplish a successful fertilization of the eggs, (Rober and Walter, 1975).

fn the Lagos area, along the shorelines of the Jagoon and the isolated pools at the harbour
mouth, Liza falcipinnis was very abundant all year round but more in June and July. The other
two species, Liza grandisquamis and Mugil cephalus are found more at the mouth of the major
rivers that flow into the sea and shore fines of creeks, estuaries and lagoon systems. They are
dominant during the high Salinities 20% of the year; March—May and October to December.
Liza grandisquamis also tolerates fow salinities (1%0~5%0).

Appropriate gears for collection of mullet fingerlings during their peak periods with minimum
stress are shore seines, drift nets, and cast nets.

2. The Catfishes
(1} Chry. nigrodigitatus
(2} Clarias lazera (Mud catfish)
(3] Heterobranchus bidorsalis
{4} Heterobranchus.Longifilis

There is the possibility of a mono-culture catfish industry in Nigeria because of the rapid
growth and diverse species available in the country. The detailed biology of the most desired
species Chrysichthys nigrodigitatus {Lacepede) has been given by Ezenwa (1978 and 1981).
The fingerlings are found to be more aboundant in fresh water and in the low salinity brackish
water lagoons and esturies of the Country, during the period May—September of each year.
Eight million fingerlings could be collected annually from the natural environment by use of
fish traps and hook and line. The species keeps to the bottom of the ponds, feeding on the surface
fayers of the sail. It therefore grows well in poly-culture systems with either Liza fulcipinnis
Or with Tilapia guinensis which are surface feeders,
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Table 1. Population estimation of numbsr of eggs leid

i

by the Gatfish Chrysichthys nigrodigitatus in WarrifBurutu (Creeks] Estuaries
(Fuly — August 1982) )

Age group Mean Length | Mean Number | No. of %Eca..?w Estimation of total eggs lnid
fem) - 1 eges females sampled | <. - k
RN *lecren {1962) *Pitcher and Mac *Ezenwa et al (1985)
simple multiplications Donald (1973) 50% reduction method
methods = correct integral
i 34 . 10,000 1560 15,600,000 20,280,000 7,800,000
2 45 20,000 80 17,000,000 22,100,000 8,500,000
3 55 25,000 620 15,500,000 20,150,000 7,750,000
TOTAL 48,100,000 62,530,000 24,050,000

N.B. *Lecren (1962} estimated total number of eggs laid, by multiplying mean number of eggs by number of spawning females.

*Pitcher and MacDonald, {1973) used 30% under-estimation errors of Lecren {1962).

*Ezenwa et al (1985} used mo__x. reduction values of Lecren (1962) due to ecological problems against natural spawning.

*In tables 26, figures of fish seeds obtained were based on assumption that 20% of total eggs laid survived as fingerlings for collection.
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Table 2 — Culturable fish sseds in Lapgos State

Species Locality Time of Estimated Population
year {mniillion }

Mullets Shore lines of:
Liza falcipinnis Lagos lagoon and o
Mugil bananensis Farkwa bar . April—July 3
Liza grandisquamis . .
Chry. nigrodigitatus Badagry, Lagos. S

and Epe Lagoons fay-—August ]
Clarias lazera Badagry and- June—September

environs, : _ 1.0
BHeterotis niloticus Badagry, Epe and .

Lekki and Environs | July and August 1.0
Tilapia guineensis Shore lines of | N
Sarotherodon galiliae Lagos, Ojo, Lekki. Co
Tilapia zilli - - Epe lagoon system | March—July . 3
Tarpon (megalops) Shore lines of
atlanticus Lagos Lagoon . - April-May - 0.1
Lutjanus goreenis Tarkwa bay and | | :
{red snapper) Shote lines of D

: Lagos Lagoon - . March—June 0.05

Pomadasys jﬁbelini Tarkwa an and .. |
{grunter) shore line of

L.agos Lagoon . January—March - 0.01
Elops lacerta Tarkwa Béy and . h

shore lines of

Lagos Lagaon June—July 015
Penaeus notialis Tarkwa bay and _
{Shrimps) shore lines of N

Lagos Lagoon April=duly 2

Of recent, doubts have been raised by fisheries taxonomists as to the correct identity of
three other specias of Chrysichthys reported in Nigerian fresh and brackish waters,

{a) Chrysichthys auratus longifilis?

(b) Chrysichthys walkeri?
(e} Chrysichthys furcatus?

Examination of the gonads by Sivalingam (1972); Ezenwa, (1974, 1978, 1981) gave an indi-
cation that C. auratus longifilis and C walkeri are probably one species. The external characteris-
tics of the head of what is though to be C. walkeri may be the bieeding characteristics of the male

of C longifiis.
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Specimens with these characteristics are present throughout the year and more abundant
in low brackish water areas of the lagoons and estuaries (1%—3%). During the fry and fingerlings
stages, they are often confused with those of C migrodigitatus:

A similar question, again, on taxonomy, is raised about C. furcatus. Ezenwa (1981) reported
that during the breading season, the sides of the adult male of C. nigrodigitatus become extended
laterally forming a pouch-like structure, and as a result ‘the snout assumes a semi-circular “C"
broad shape. Specimens called C furcatus could possibly be the adult mature male qu mgrodz-
gitatus sincg thay are often very rare in catches of fishermen. ‘

Another group of more desired catfishes belong to the family claridae. The most important
specis are:—

(i)  Clarias lazera {mud - catfish)
(i)  Heterobranchus bidorsalis
{iii) Heterobranchus Iongiﬁlis.

To a casual observer, Clarias lazera has identical external features with Heterobranchus
spp. They are now widely cultured in fresh water fish farms. Growth rate has been reported to
be very rapid at Enwazor's Fish Farm, Onitsha Anambra State. Heterobranchis longifilis, cultu- .
red with Tiapig zilli, has recorded a growth rate of 2kg. in 12 months, much faster than the mud
catfish, Clarias lnzera.

Similar resuits have been notad at Nigerian fish farms fimited, Patani, in Bendel Staté.
(Ezenwa, 1982/83, personal observation).

Clarias lozera and Heterobranchus .spp. are found to live in swamps and Rivers. ‘They are
very common in swampy areas of the major Rvers of the country., The gonads are well developed
between June and September for Heterobranchus spp. Fry and ﬂngarimgs are most abundant
during the receding floods {November, —January ). o

The fingerlings of Clarias lazera (Mud—catfish) are available all year round but most abun-
dant in June, July, and August in the tributaries and swamps of the major rivers of the country

{3) Selected Predators.

(i) Tarpon atlanticus

(it} Elops lacerta

fiii) Lutianus goreensis (snappers)
fiv) Pomadasys jubelini (grunter}
(v} Gymnarchus niloticus
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Tekla 3 — Culturzhls fish soeds in Grdo-State

Species Locality Time of year Estimated Population
{million} -
Tarpon (megalops) "I Shore lines of February-May T
‘atlanticus - | codstal areas:
: | - dyetoro)
Liza falcipinnis 3 Shb?éﬁnes of Marech—June 2
Liza grandisquamis - coastal areas
Chry. nigrodigitatus Rivers lagoons: June—-August 2
' gstuaries.
Tilapia zilli Rivers and
Tilapia guineenis shore lines C
Sarotherodon galiliae of coastal areas April-October 3
Clarias lazéra - Tributaries of '
Hetero branchus spp River & swamps June—September] ©~ 1.5
Gymnarchus niloticus Shore fines of '
" Riversand Augusi—October 1
Tributaries,
Heterotis niloticus Shore lines and . o
: swamps of Rivers June—August A

At the present level of fish culture development in Nigesia, the best culture system suitable
for Nigerian fish farms is the stocking of fast growing predators with the fast-reproducing cich-
lids Tulapia spp. in the appropriate ratio. For the past five years, the Institute carried out trials on
the best predator for brackish water fish farms. Tarpon (megalops) etlanticus has been found
to grow up to Tkg. in three months when grown with Sarotherodon galilige (Ebietomiyeand Ajana
1982): 1.6kg in six months (Ezenwa and Afegbeleye, 1984) incorrect stocking ratios of 1:16 ie.
fingerling {12—16cm T.L.) together with 8 breeding females and 8 males. The fingerlings of
Tarpon atlanticus are very abundant in the coastal waters of Ondo State around Aiyetoro in
the months of April, May and June. They come into Lagos lagoon areas during the peak rainy
season, lts distribution seems restricted to the Western part of the coastal waters including Bendel
State. |t was not identified in the eastern zone of the country throughout the period of study.
Since it tolerates fresh water conditions, plans are at hand to transport their fingerlings to fresh
water ponds,

In the Eastern and Western parts of the coastal waters, the other equally fast growing preda-
tors — Elops lacerta; Lutjanus goreensis (snapper) and Pomadasys jubelini {(grunter) are very
abundant, January — March, at the shorelines of coastal waters at Bodo, in Rivers State and lkot
Abasi, and Qron, in Cross River State, Burutu/Warri estuaries in Bendel, Aiyetoro and énvirens
in Ondo State and Tarkwa bay and Lagoon systems in Lagos State. The species, Gymnarchus
niloticus, is very popular in fresh water ponds in Nigeria and grows very rapidly in Tilapia ponds.
The species lives mainly in swamps, where during the floods, build spawning nests of grass. Finger-
lings asé very abundant in the major rivers and their tributaries by October, November and Decem-
ber anpuaily.

{4) Cichlids.

(i}  Tiapin guineensis
fii) Tilapiz {Sarotherodon) galiline
_ (ii{} T¥lapia zilli

"The three cultivable species of TWlapia studied in this survey are abundant in fresh and low
breckish waters of Nigeria, Tilepla guineensis is less prolific than Sarotherodon (Tilapia) gefiliae
and is common in areas where vegetation is shundant. The former grows better in ponds and in
the wild ettains a growth range of 1kg — 1.5kg.



Both species have bean recorded in waters where selinities are up 0 30%.

Tilapie zilli, is predomifantly found in fresh water but is reporied to be abundant in very
fow brackish water (0.5% — 1.5%) areas of the country from Badagry {agoon, Epe lagoon, Warri
creeks and estuaries; and parts of Rivers and Cross River States with such low salinities. Tiapia
generally are plankton and defritus feeders and readily accept all locally available food materials

like groundnut cake, palm kernel cake, rice bran etc.

Fingerfing collection from the wild is by means of traps and shore seines.

Tehie & — Culturable fish seeds in Rivers Siata

Species Locality Time of year Estimated Populntion
{million)}

Mugil cephalus Shore lines of

Liza grandisquamnis the coastal areas,

Lizq bananesis lagoons, esturies, March—Juby 35
creeks.

Chry. nigrodigitatus Major Rivers and May—September 1.5
tributaries.

Elops lacerta Shore lines of -
coastal areas June-July “~0.b -

Lutjanus spp Bodo, Opobo May—June

(snapper) Baguma, etc. :

Pomadasys {grunter) Shore lines of
coastal areas January—March 0.5

Clarigs Lazera tributaries énd
swamps of major June—September

Hetero branchus spp Rivers October—December 1.0

T zill Shore lines of _

T.  guineensis goastal araas April-Qctober 35

S.  galilige & major Rivers

Heterotis niloticus Méjor' Rivers June—July

Distichodus spp Maior Rivers June—July 1.5

Pengeus notialis Shore lines of

{shrimps} coastal areas March—May 1.8
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Table B — Cultusable fish seads in Grass River State

Species Locality Time of Year Estimated Population
‘ (million)
Mugil cephalus shore lines of
Liza grandisquamis the coastal arsas
Liza bananensis e.g. lkot Abasi March—July 2.0
o Oron, ltu etc.
Chry. nigrodigitaus Shore lines of
Cross Rivers
and tributuaries '
{ltu & Oron} June—September 1.5
Tilapia zilli Shore lings of
Tilapia guineensis the coastal area” " | April-September 3.5
Sarotherodon galilize Riversand
tributaries -
Pomadasys spp. Share lines of L
(grunter) _ the coastal areas February-April 0.5
Lutjonua spp Share lines of ' :
(snapper} the coastal areas: June 05
Gymnarchus niloticus Shore linés of
o Cross River at : :
11w and Tributaries July—Qctaber 1.5
Heterotis niloticus —do- June—August 1.05
Distichodus spp —do— July—August 1.0
Clarias lazera Major Rivers
Heterobranchus spp tributaries'and -
. ' swamps Octoher—December 15 .
Penaeus notialis Shore lines of : | -
(shrimps) - coastal areas April=July 1.5

(5] Fish species for weeds and grass control in ponds.

(i)  Heterotis niloticus
(ii)  Distichodus brevipinnis
(iii) Distichodus rostratus

Many ponds in Nigeria are often covered with weeds and grass dunng the rainy season,
Some pond owners have for the past ten years expressed interest on the exotic grass carp. |1 has
been stocked in Nigerian Fish Farms Limited, Patani and recommended for-all pond owners with
prablem of too much weeds and grass. Speclmens caught during the 'survey were dissected and
the long intestine were found to be filled with grass. In natural environment, Distichodus brevi-
pinnis D. rostratus generally live along the grassy shores of rivers, their tributaries and swamps.
During the floods {June, July end August) fingerlings are ahundant in the catches of fishermen
especially arbund Forcados River, River Niger, Excarvos and Calabar River and Cross River. Few
dissected specimens from Forcados Rivers, indicated very large ovaries that contained many eggs.

The fingerlings of Heterotis niloticus ara sbundant in major rivers, tributaries, and swamps
in June, July and August. The species grows very well in ponds and reservoirs with problem
weaeds, It spawns very easily insuch environment. Spawning was recorded in 1982, 1983 by the
survey team at Nigerian Fish Farms Limited, Patani.



108

Penaeus notialis (shrimps).

Interest in shrimp culture has increased among Nigerians for the past five years. Request
for shirmp culture have come mianly from residents of the coastal helt where the larvae of the
shrimps come into the creaks with the tide. Although tachnology in shrimp culture is non- exis-
tent in the country, efforts have been made by the Institute to culturs the incoming larvae with
mutliets and Tilapia. Results obtained have been encouraging (Sivalingam and Ezenwa, 1973).
Data from this survey indicated an abundance of shrimp larvae to sustain any commercial culture
pending the establishment of shrimp hatchery in the country. Peak period of abundance of
juveniles in lagoons, creeks and estuaries in Nigeria falls beiween May and July. During this
sgason, they are generaly caught in traps by fishermen. The juveniles are more abundant in the
fagoons during high tidal periods. An estimated seven million juveniles could be collected annually
from the coastal waters. : :

”mscussm?e '

Fish production through Aquaculture in some cauntnes has contributed o a considerabla
extent towards mesting national demand. In United States of Amarica, it is 11% of the overall
fish production, in China 50%, and Isreal, 26%. The figure in Nigeria is 0.4%. |f Nigeria is to
raise her prasent production leve! of 20, 000 tons {Okpanate et al 1984) to 100,000 tons of fish
thrnugh aquacultura by the year 2,000 certain key priority areas have to be developed. Top on
the list is the fuil exploitation of seeds of desirad species from their natural environment,

To raise two tons per hectare of tabie sized fish from pnnds in Nigeria neads ¢ about seven
thousand fingerlings at: our present level of fish culture development. To meet the projected
figure of 100,000 tons of fish through Aquacuiture in.the next fiftean years, the country needs
an established pool of 350, million fingerlings annually. How can we meet this figure. Over 50%
of this requirement must come from the wild while 10% from. indoor and pond hatcheries. Data
from the present survey have proved that 100 million flSh seads can be collected annually from
both fresh, brackish and marine waters of the country.. :

The major highlights of the research survey inciude fish seed migration along the various
ecological zones as shown in flgure 3 |solatmn of fish species, and overlapping of feecllng habits.

The Nigerian water enwrcnment is classn‘led according to salinity level fmm the works of
Olaniyan (1957), Moore {1963), |kusemiju {1973) Ezenwa, (1978, 1981). What is regarded as
Marine environment has 2 satinity of above 30%; High brackish water {20-29.9%), mid-brackish
water 0.5-9.9%, fresh water {0.0—~0.5%}. Certain culiured fish species are euryhaline e.g. mullets,
Liza faleipinnis; Tarpon atlanticus (predator); the catfish, Chry. nigrodigitatus (up to 30%); and
Tilapia guineensis and Sarotherodon Tilapia galiliae (up to 30%).. The fish seeds of the mentioned
specias are most abundant in the low brackish and fresh water conditions. They could easily be
conditioned to live in fresh water ponds. The seeds of Mugil cephalus and Liza grandisquamis
prefer the high salinity zones (25% — 32%). Such. seeds are more shundant at the mouth of
harbours, estuaries, lagoons, and shore lines of the coastal belt.

it was also observed by the research team that thers is an mc:dence of over-lappmg of fee-
ding habits of the desired species. The seeds of mullets, T#apiz spp. and shrimps are essentially
plankton and detritus feaders. There is therefore serious competition for food. in the Lagos
area, the fingerlings of the- more desired and fast growing 7ilapia guineensis are gradually phasing
out and ‘being replaced by the more prolific Sarotherodon galiliae. The ratio of abundance of the
wo speices a decade ago was 10:1 (Sivalingam and.Ezenwa, 1973) in favour of S. gafiice. The
ratio was found to be 20:1 (Ezenwa and Alegheleye 1984) Similar compatition was chsarved
in the three species of mullets-but not to a very serious extent.

Certain. scnioglcal resmctmn of the culturad species wera also observed. The fast growing
predator, Tarpon (megalops) atlanticus seoms’ restricted to-the Western zone of Nigeria whila
Elops lacerta, Lutianus and Pomadasys are more abundant in the Eastern zone of the coast.
This type of distribution reduces the incidence of severe competition for food.

_ Certain key factors affecting population abundance of desired fish seeds were identified.
Use of explosives and over-flshmg, destruction of juvenile schooling areas by modern coastal
development as happened in Lagos areas (1974-1980) have Significantly redured the members
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available for collection by farmers. Qil pollution is very common in Bendel, Rivers, and Cross
River araas. Industrial and human wastes are dumped in lagoons, estuaries, creeks and the major
rivers. The nursery grounds of most of the cultured species are destroyed and the nation [oses
considerably in terms of fish production. The nature of the bottom sediments along the coast
is identified as a factor which affect population abundance of fish seeds. The coastal area is made
up of sand, silt clay, and very rocky portions. Somea nutrients available in the soil are utilized
for p_tankton formation, |f absent in the soil, ahundance of seeds will be reduced. Titapia and
mullet fingerlings pick up detritus from the mucfdy areas, henee their large numbers in Lagos
and Delta areas of the coast. Some demersal species like Lutjenus spp. (snappers) tend to keep
closse to rocks when such shelter is avaifabje (Sivalingam, 1974). Their fingerlings can be collected
from small bays and crevices along estuaries.” .

The key areas of future research will include the development of gears for collection of the
ssads and transportation facilities, since over 80% are located in most inac:essible water-logged
areas of the coastal waters,
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Fig. T Map of ﬁgg Coasta: States,
Lagos, Ondo, and Berndel Showing the
Lagoon Systems and Major Rivers.

)



111

Calabar R,

BOﬂny n.

States, Rivers and Cross River Showing

Fig. 2: Map of Two Coastal
Lagoon, estuafies, and Major Rivers.
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Fig. 3 Fish migration — Showing various ecological zones
along Migerian Coast.



