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ABSTRACT

jspucts of traditional fish industry in Kaduna State of
Migeria were investigateds The fishermen were Hausas, more tian
half of vhom were part-time fishermen ¢ach with large number of
dependantse The major fishing centres are Zaria dam, Kangimi -loi,
Mairuwa dam (Funtua) and Kudarua
Gill neté,. dast nats, clap nets, hook—and-linz, floating

calabashos and cances were the usunl fishing gears. Bulk of the

cabtch consisted of Tilapla, cat fishes (Claridae, Mochokidac and

Bagridae), Alestes, Momyrids, Lates niloticus and Labeo specicse

Of these species, Clarias Lagera, followed by Tilapla sp., were

the most vconomically important fish.

Most Tishermen did not process their catch, this is entirely
left in tho hands of the middlemen that smoke~dried, sun driad,
roasted or fried the fishes. Trangportation of fish to markéf
wvag dune by middlemens Over 72% of the fishermen sold all their
catches Lo specific middlemen, these catches wers not weighod,
they ware cither sold in pleces or in bulk, and the price of Figh
depends on sigze, species and scasonal demand for fish, among
the proccssed and unprocessed varleties of fish presented to the
custuimers, fresh fish was in highest demand. In view of the nicgh
cost of the fresh and smoked fish, the low income earners
purchased mainly dried and iced fish. However, preference of o

particular type of fish degpendgd mainly on income.



Fisheries in Kaduna State is still in the traditional
stoge o Houever, with the introduction of modern fishing goor
and fisheprocessing methods, the fish industry should be abl.

to contribute higher guota to the protein gupply of the state,

xvii



CHAPTER 1

INTRODUCTION.

TA. subject of study:

1
|
)
Aspects of traditional fish industry in Kaduna State is
the subjcct of this study. Hence, the research study is |
" addressed to the gocio=economic sgtatus of the fishermen, |
method and materials used for fishing, the distribution of
various fish species in Kaduna State, traditional methods of

fish processing and preservation, the transportation and marketing

of fish, and the subsequent utlilization of fish and fish products,

b

IB. Componcnts of fish 4ndustry

The fish in&ﬁstry congists of the following four
principal sectors:
1le The production sector, which involves harvesting of the

fish either from the wild or from fish farms.

2e The preservation and processing sector, which lnvolves
the killing, cutting, cleaning, packaging and ceonsequent

storage of fish.

3+ The transportation sectér, which consists of the

distribution methods of fish and fish products.

.. either or
44 Marketing, whieh involves selling of/ both the unprecessed

and processed fish.



IC. Justification:

"isheries is an integrated activity directed towards +hb
production of more animal protein. The essential amino acids,
methionine and Lysine (which are absent in vegetable protein)
are recadily obtainable from fish (Qushing, 1975). Fish also
provide vitamins A, D and E pPlus other essential minerials
such as Todine, flourine, calcium and potassium {Encydopedia
Britannicca pe 344).

Protein deficiency is the major form of malnutrition for
Nigerians in particular and the third world in general.
Fortunately fish and fish products are ready sources of protein,
However, about half of the fish consumed in Nigeria has to Dhe
imported because ocur supply cannct meet the demand for fish
(Olatunde, 1982). TIn order to boost fish production, both
the federzl and state governments as well as individuals,
are embarking oh programmes that are ge@ared . towards
improvements in the fisherices industry.

2 meaningful revolution in our fisheries industry must
begin with a fullscale study of the present gtatus of the
traditional fisheries industry, the outcome of which should
help in the formulation of goal-oriented policies in fisherias,
This work ls onme of such studies that are geared towards an
appralza) of the current fisheries practices. From obgervations
made in this study in relation to the more scophisticated - fighe
erles practices in other parts of the world, certain
recommendaticns would be made on how best to solve the problems

of fisheries industry, particularly in Kaduna State.



ID, Problems:

The problems of fishers in Kaduna State which are intended
to he tackled in this study are many and varied. Thesge problems
are by no means unigue tu Kaduna State, rather, they are
general to many states of the federation.

In the first place there is no adequate data on the number
of fulletime, part-time and occasiocnal fighermen in Kaduna
State; their sourcel{s) of income as well as their soclological
status in the community are subjects of this investigation.
Therefore, any meaningful appraisal of fisheries industry of
Kaduna State must of necessity begin with the fishermen
because he is of course, the centre of the fisherles industry.

The gccond area of figheries in which data is lacking is
the compesition of fish species in Kaduna State rivers, the
abundancce of cach specieg and the nutritional as well as
ceconomic importance of the various species. Though, fishermen
have recently being complaning about low productivity of rivers
and reserveirsy Rehman (1980) suggested that the low
productivity of the water bodies in Kano and Kaduna State must
have being due to insufficient supply of stocking materials,
Low productivity in our rivers could also be attributed to
overfishing, bad cropping techniques and inefficiency of the
fishing gecarse Therefore a knowledge of fish species, technicuus
and gears used for fishing is a major toel in formulating

recomtiecndations for the fisheries industry.



In most fishing areas of the tropics, there are usually
ne reliable and means of fast trangportations to carry the ¢rtches
from fishing grounds to relatively distant consumer areas
(Mann, 1961), Under troplcal conditions temperature and
humidity is high, and these factors hasten the rate of

especially when fresh fish is not lmmedlately consumed

or processede Even in cases where the fish were processed by
smoking, salting or drying, heavy losses are also incurred
duc to poor transportation, fragile-nature of the dried fish,
insecct attack and poor processing.

fnother area of fisheries in which data are lacking is the
fish preferences of Kaduna sState residents, these include the
type of fish preferred and the state of fish desired for

consumption.

5 Objectives:

o)

Al the end of this study it would be poseible to state

cateqorically
1, The socio~economic position of the fighermen
Z2e Traditional cropping techniques and types of

dominant fish species in each locality.
3. The methods of processing and preservation of

fish in the state.

Lo . The marketling in conjunction with the transportation
of fish.
S The consumption patterns and the categories of

consumers and their preferences for processed fishs



S5

The {indings of this study are expected to give, not only
substaniial kinowledge into the traditional state of fish industry
in Kaduna 5tatey but also provide the basis for formulating
recomncidations for the promotion of a profit-oriented fisheries

industry in Kaduna State of Nigeria.



CHAPTER II

LITERATURE REVITW

I1.. Genceral

npart from a few sketchy notes on the fisheries of the
northern zome of Nigeria by Reed et al 1967, iiyedun and
adecboye 1966 and Lysak 1978, very little attention has been
paid to fish industries per se in Kaduna State. HMost of tho
vork Jone on fisheries in Kaduna State has been concentrate!
mainly on the harvesting of fish in Kaduna State., However,
as mentioned in the earlier part of this thesis, fish industry
extends boyond the production of fish, it also includcs
prescrvation and processing, transportation, Marketing and
consumption of fish.

In this review, the world picture of fisherles industry
will be presented in conjunction with that of Nigeria and an
attempt will also be made toc highlight the little that is

tnowvn about the fisheries in Kaduna State.

IIB, Fishi as food

Since time immemorial, man has hunted and killed animalg
to provide meat tc eat., The range of species hunted,
slawyhterad and consumed included reinder, musk, ox, hyena,
aszy horse, bison, aurochs (extinct wild ox), ibex, deer as
well as wild sheep and goat, wild plg and species of birds.

It is 2loo clear that fish and molluscs have been a major part



of man's Jdiet for several thousands of years (Bowman, 1977).

In the world today, particularly the third world, there
is rapid increcase in population, this has resulted in a huge
dencnd Far incrcase of animal protein and other nutritional
reguirementse This is crucial in the developing countrics
vhere demand far exeeds the supply (Olatunde, 1982). Amino
acids are the building blocks of proteins and are much more
important than carbohydrates or fats in the synthesis of
cytoplasme In order to grow, the human body must have amino
acids for building muscles, sking hairs, mails, the various
orcgans; the amino acids form enzymes, hormones, nucleoproteins
and other cz11 components. They may release encrgy when
utilized as fuecl (Richard and Karl, 19123 Clevcland, 1970).

The consequences of poor diet, especially a diet that
lacks proteins of the right kind, are most serious amongst
children, Newly weaned children in many countries receive
only a starch gruel that may be rich in calories but poor
proteins, This deficiency leads to the discase called "Kwash-
lorkor', which, in its severe form, is characterised by the
failure to grow, oedema, damage to numerous body organs and
lowercd resistant to infection. Malnutrition is widespread
among children in most tropical areas, particularly in Asia,
Latin .merica and Africa (Royce, 1972).

“hus in the face of widespread shortage of protein, a stutic
and probably soon to worsen food situation, the fisherles offor

hope to people who are in dare need of animal protein.



Apart from providing high protein food, fish also offers vitanins
iy D and E, iodine, flourine, calcium and potassium. Fish
supply relatively high proportion of amino acids such as lysine,
methionine, threonine and tryptophan which are scarce in

plant protein (Qushing, 1975; Royce, 1972). "In an adequate
hunan Jdict, at least 12% of calorific intake necd to be

protein’ (incyclopedia Britannicca) - this mmech the fish

can provide (see table I).



TABLE 1

Comparison of proteins and protein calories

p RAS | % PROTEIN (WT) |[% PROTEIN (CALORIES) [;
'

Fish (flcsh) 18~25 A8-81

Oyster 1c 50

Shrimp 21 87

Beel 17 39

Poultry o 51

Source : Encyclopedia Britannicca, P. 3415.
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IIC. ish as items of Economic growth

npart from being a source cf high level protein, fishorics
indugtry (as an agricultural venture) alsc provides cmploymeat
opportunities, it increases the earning power of the people
involved thereby conserving fereign exchange that might be
spent on food importation. Vhere productivity of fish (and ony
other agricultural products) becomes high, the nation might
cnjoy uurplus of such a magnitude as to permit export
(Oyatoys, 1982), Nicholas (1963) emphasized the "almost
universal importance of having a substantial and reliable
agricul tural surplus as the basis for launching and sustaining
cconomic growth', Kuznets (1961) also pointed out that a
substantial rise in productivity of a resource signifies
cconomic growthe. Therefore if {fish production is high,
thereby creating surplus, the amount needed to purchase fish
will Lo reduced thus making animal protein to be within the cosy

rcach of the masses, and this 18 an evidence of economic grovine

IID, iish catch

The total registered world aquatic production in the yoar
1970, was 71,000,000 metric tons (excluding whale) of this anount
only 7,400,000 metric tons, @Qpproximately one seventh of the
total, was made up of fishes originating in the fresh waters
of laltos, rivers and ponds. The greater portion of the catcl,
55,700,000 metric tons,was obtained from marine waters; shell
fish accounted for about one tenth of this amount (Encyclopucia

Britannicca, Pe347).
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Tdyll (197:), gave the figures in Table ITI as catch of
marinc fish by some countries in 197.. In Nigeria, the total
domestic {ish production in 1972 was estimated as 644,000
tonhwes of which rivers and streams accounted for 164,500
tonnes (inon, 1974)e In the second national development pleon
(1970=1974), the volume of fish available to Nigerians from
2ll sources was estimated at 270,500 metric tons of this figure,
imports of stock-fish together with landing of chartered
vessels accounted for 190,000 metric tons. This means that
we produced 80,5000 metric tons. Olayide et al 1968, estimatud
desirable demand for fish as 1.356 million metric tons for 1975,
14775 pelric tons for 1980 and 2.337 million metric tons for
1985, For the period between 1975 and 1980 (third national
development plan period) fish production was estimated as 6. ,200
netric tons while the fish demand projection was set for 1.5
million mctric tons.

Tha major water bodies that supply the country's bulk of
inland fishceries are rivers Niger, Benue, Cross river, their
tributarics ond lake chad., The fisheries potential of Kainji
dam was estimated by anet&SS])at between 6,000 and 12,000 tons
per ycare In lake Chad, Sagua (1982) stated that "about 200,000
tonnes of fish was caught in 1976/1974 and this dropped to
100,000 tons in 1979. In the Niger , Benue and Cross rivers,
it is reported that fish produced is consumed locally thercfourc
it is not possible to categorically confirm the present level

of exploitation.



TADLE IT

Caoktech of Marine fish by country, 1974)

Zountry Catch in millioen tons
Japan ! 9,963,000
Usiiaisolie 8,835,000
:
Peru 1,125,000
Usinlie 24696,000
Lenmnark 1,835,000

Indin
Phillippines
Canada
Hicioria
Poland

Brazll

1,472,000
1,181,000
923,000
685,000
675,000

572,000

Source: Lxtracted from "The sea agalnst Hunger”

by Idyll, C.P. 1974.

12



Total production of fish in Kaduna State was estimat.’
by Pederal Ministry of Agriculture at 8000 tonnes in 1971,
but more recent estimates are not available. However, Sagua
@98%) gove an cstimated fish production in Kaduna State as

34310 metric tons in 1979 (see Table III).

IY do Fishing gears:

Pishing gears have evolved almost from the dawn of marn,
and innovations have continued ever since man first harvestod
fish from the wild. Even tcday, on a world wide basis, the
fishing ocar varies from the most primitive tc the very sophise-
ticated gadgets (Lagler, 1968; Royce, 1972).

Royce (21972), has classified fishing gear as follows:

Hand dicggers »nd collectorss These are mainly hand operntd

rakes or digging equipment for hunting mollusks, crustaceans
or other burrowing animals. Trained mammals or birds are als.
usced as colloctors.

predges: These are power operated rakes or excavators foe

fishlng out molluses, crustaceans and other burrowing animal:.

Spears: Jpears have handles made of either metal or
wood with pointed tip made alsc of metal or wood. Harpoon is
another type of spear that has detachable head that is fixed on

a lince Harpoons are mainly used for hunting large fish.

sQipcfying alds: These are mainly used to stun fishes. .uch

stupefying aids includé poisons, explosive and electricity.



TABLED

ITI

Pish production by inland states 1

9

76=-77

(in metric tonnes)

14

Years 1976 1977 1978 1979
Subw=totalz 155,119 156,742 165,271 167,235
ST.Th.\a

/nambra 3,982 3,982 1,039 19247
Bauchi 3,386 2,412 2,445 24572
Senua 8,906 9,010 9,141 9,602
Borno 62,886 63,483 70,679 ©7,797
Gongoela 11,443 11,558 11,726 12337
Kaduna 3,070 3,105 3,149 3,310
Kano 64527 €,598 6,652 7,837
Kwrar: 15,358 15,531 15,756 16,557
Imo 1,184 1,500 1,520 1,601
Niaer 103 104 104 111
oyo 298 301 296 321
Platcau 2,630 2,412 24415 24572
Sokoto 36,089 36,499 37,029 38,908

nfter Sagua (1982)



Hooks and lines: These are hand-held castinglines

trolling lines towed from boat, set lines (longlines) with
many hooks which may or may not be baited and set at various

depth in rter

~tationary c¢ntangling nets: These are stationary nets

sct at various desired depth. They include the ghld and trommel

nets with cither single or multiwalled mesh.

Stationary c¢nclosurcs: These are large or small traps marle

of net and mainly used for coastal and river fish. Rigid nat

made of meltol nets are used for eels and crustaceans.

Mobile enclosing nets: These are trawlinets which are

towed along or at mid depth, seines are pulled on bottom of
water touards a fixed point, purse seines are floating and

has purse line to close bottom of 3eines.lthqr meobile enclosing
nets include cast net and Lift net.

"ishing with lines, traps,spears, hand or nets used from
manually operated boats are primitive. Fishing witu
mediunm to large vessels with lines trawls, or purse seines ove
termed nodern fishing equipments. Such vessels have modern
mothod of fish preservation and processing equipments on booul,

In Nigeria, inland fishermen use traditional instruments
like fich traps, nets, hooks, cances and calabashes (Reed et il
19673 “olarin and Udolisa, 1978; Fagade, 1972; Amadi; 1977;
Olatunde, 1982 and Sagua, 1982). Therefore from the above contuer:

of classification Nigerian fishing equipments could be termed oo
traditional.



IIFe Prescrvation and Processing:

I{ [ish captured is not consumed immedistely
then there is the need to devise ways of reducing or
stopoing nost-humous spoilage. ill wet fish are perishablo,
a5 nicro-organisms on the skin, gills and in the intestinal
tract multiply rapidly and decompose amino acids and protein
into ammon}a, hydrogen sulphide and other compounds which aro
characteristic of microbial spoilage. Therefore the princip: 1
alm of figh preservation is to delay, recduce or inhibit the
microbial spoilage (Hansen, 1979).

The vorious ways of preservimng fish includes:

1. Preservation by freezing

Qe Freezing of wet fish
ba Freezing of cooked and cured fish

Cae Freezing cf minced fish.

2e Preservation by drying

Qe Drying whole fish
be Drying split fish

Ce Drying fillet fish

3. FPreservation by salting

e Salting when wet then dryhj

be Drying then salt

‘e FPreservation by canning or bottling
5e Preservation by smoking.

Ge Preservation by frying or cookinga.
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lMethods of processing and preservation in Njgeria includo
salting, smoking, roasting and drying of the fish. 1In Lake
Chad area, thc fish caught is processed into 'Banda".
Banda ic nroduced by cutting the fish into chunks of 2-3 inclicz
drial in the sun for about two hours after which dry grass is
plac] over the fish and set alight. After burning for half
wat hour, the fish now charred and roughly swoked, is drice
in the sun for several days and then packed in sacks. The
processed and packed f£ish (banda) is transported by lorrics

to distant markets in Nigeria (Reed et al, 1967).

I11G, Transportation:

Rafts, dug out canoces and calabashes that are usaed for
fishing also gerve as a form of transport from place of catch
toe harbour, markets or distribution centres. The ocean
trawlers :lso serve as a madc of transport.

The usc of refrigerated vehicles have recently been
introduced for the transportation of fish tc distant markets,
#*ishermen of lake ‘Tangayika and Malawi in East Africa usc

bicycles to convey their catch te the markets (Maar et al, 1960).

IIHe. Markecting:

Dotween 1920 and 1950, the primary products sold in the
world markets were fresh and cured fishy Later on, herring and
industrial fish became the most important in value, but salmen
was more valuable in Europe, U.S«5.R. and North American, 1In t!:
1960s, the world fish markets changed, primarily as a result of

the large landings by Perd and Chile (Bligh, 1972).
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Countrics importing or cxporting more than 100,000 tons of

of fishery products in 1968.

IMPORTERS .

EXFORTERS .

Country Thousands of | Country Thousand ol
Ue3e:. 1,546 Peru 24412
We Cermany 982 Norway 819
UeK 9686 Demark 497
Neitherlands 423 S.Africa 181
PFranca 358 Japan 171
Janan 336 Canada 391
Ttaly 306 UeSe5.R 320
Selgiwa 218 leeland 287
Dennerk 192 Chile 213
sueden 182 Neitherlands 199
ipain 171 Sweden 192
Poland 121 WGermany 113
Morocco 104
Source:  Food and Agric. Organization of the United Naticn

(1969)

FueineOe Fome - Italye.

"Yenr book of fisheries statistics" Vol.

13

’

» 7

]



PMwe total International Trade in Fishery product in
1968 was about £,5 million tons. Peru was the leading oxporiar,
acccunting fer about 28% of the total, and U.53 was the leading
importer, accounting for about 18%. Other countries witnh lar o
shore of the fish trade are Western Eurcpe, Japan, 3outh afric
Ue ieZelly Chile, Poland and Morocco, (See Table V)

The inland fisheries of tropical Africa do not contriiiite
much to the world fish market (Bligh, 1972). To confirm Bligh'=
stotenment, Dovjet 1961 remarked that fish caught in Rivers Niger
and Zenue if not locally consumed by the fishermen's
families, Chey are marketed only locally. According to Saguan
(1982), about 20% of the fish caught in Lake Chad is consumed
In the imuediate vicinity of the 1lake while the remaining £C05
is tronsported to markets in other parts of Nigeria. The markoiing
of the Lake Chad fish is a highly organised and complicatoed
system which is under the control of very experienced fish troodors,
Reced ci aly 1967, remarke@ that fish marketing along River
Niger is almost entirely in the hands of women who often drive
o hard borgain with their suppliers (their husbands) and even

tuu h.r cnes with their customers.

Il.1I Congumption

Jverage fish consumption per capita in developing countrio e
(7.6kg) is only a little more than half the world avernge(}3.1k§)
(Kenneth, 1980)., Of the world's fish supplies, 38% are absorl .
by the devcloped countries and another 34% are taken by controlly

planncd cconomies, leaving 28% to the developing countries

(Sce table VI),



Food rish ccnsumption in 1972-1977 (3 ycars Averages)

Doevaeloped countrics
Neveloping countrics
Contrally planned

‘-;'Jorld

¥

| Million tons % | Kg/capita}
19.2 38 25.7
1440 28 7.6
1647 34 1346
49.9 100

Lnoureizl FeAeO. commodity projections,
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In rclative terms, fish is much more important to the
consumer in develeoping world; about 60% of the population in Lhose
countrics derive more than 30% of their animal protein from
fish omd fish products and for many countries in all continents,
fish must be regarded as a main and indispensable item in the
diet, Therefore there can be no doubt that fisheries if
properly managed could make a significant contribution to food
sitpplies in developing countries.

atatistical record over the past 15 years shows that per
capita consumption of fish in developing countries increasc! by
600¢nm since the early sixties, in developed countries by somc
3e0kg ~nid in "“astern Europe and the U.5.5.F. by some 9kg
(Cnoyclopeiia Brittaniceca)e This means that the rich had
greacer supply of figh than the poor of the world. Efforts hove
Le be stepped up to bridge the gap between the rich and the
poor countries particularly in terms of fish consumption.

The tilgceinn Federal Department of Agriculture, in 1967,
estimatod the per caput consumption of animal protein at
2846kg per anrum of which 37% or 10.6kg were from fish. Thi=
underlines the importance of fish as an item of diet for a
great population of Nigerlia (Sagua, 1980).

seltual  fish consumption by the inhdbitant in Kaduna Stot
is not known and other related fisherics data are not availalle,
Thercfore, the need has arisen for an authentic "On the spot’
assessment of fisheries in Kaduna State: this is the goal of

this study,



II,J weography of Kaduna State

In order to fully appreciate the level of fisheries
industry in Kaduna State it is desirable to obtain a cluar
picture of the state, especially that part of geography that
affects the fisheries set upe This includes reliaf, geology

climate, rainfull and water bodies of Kaduna Statea

IleJel Cineral Geography

Kaduna 3tate extends from latitude 9°N to Latitude 13°
15.M or approximately 460km from South to North. To the dest
of the iftate are Scokoto State and Niger State, Plateau State
is to the south East, Knﬁu and Bauchl State are to the East
whilce iliger Republic forms the state boundary to the North
(oce Plge 1)e The width of the state varies and is widest along
o 1line drawn gcpproximately in a West-East direction from
Birnin Guari to Saminaka Roughly 290km. The state has an
approximatc area of 70,210km? (Abalu, 1979). within such =

large arcn, scil and climatc are naturally variable.

IT.Je.2 Relief

The Northern area of the state has the broken plains of
Housoland, The topography from Funtua to Xatsina is gently
undulating and there is a gradual decline in latitude
of about 145m per kilometer from 671m at Bakori to 503m at
Katsina and 457m near the northern frontier (Goddard, 1975)

The central pertion of the state forms part of the Hausa
land plains and characterised by gently undulating topography

and very long gentl@ slopes (Kenan, 1975).
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Tc the south are the plains of Kaduna State,which give way to L.
Jea'a platform in the Southernmost part of the state, but thor.
are occasional hills which rise above 600m above sea levels it

arza of Joma'a (fig. 2)

II.J .;_I‘__‘(':'{}D].Dg_y

The northern tip of the state is covered by pre-cambrian
bagement complex rocks. This basement complex 3
rocks includes the oldest known rocks in Migeria ard pricipally
composed Of igneous and metamorphic rocks such as granite,
gneisses, migmatites and extensive areas of schists, quartzit.
and mekosmornhosed ﬁeriJativus of ancilent sediments.

The central part of the state have inselbergs of granitic
origin which dot the area and are guite conspicuous in the

southern port of the cld Zaria provincee.

ITeJed Climate

The climate of the state varies from North to South.
In the cxtreme north there is the sahelian type of climate
aith highly variable and unpredictable rainfall. In the scut:
there is rainfull for szbout 7 months of the year. In Genurcsl,
the climate can be described as one characterised by alternaiirng

: |

wet ond dry scason, increasing from south to nerth (Econs. Juive

of Koduna 3tate: Agric. pp.6) (fig. 2).

IXeJe5 Rainfall

dainfall decreases from scuth to northyrain starts around
April in the extreme south and June in the far north. The ond o7 L
rains come rather abruptly from mid September to early October

in the north and central part of the state.
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Fig. 3 VEGETATION OF KADUNA STATE
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Scale: 1:40miles.
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In toe south, the end of October normally marks the ¢nd of

the rainse The average rainy period ranges from 190 days in

thay south, with a total of about 1600mm of rainfall, and 80 «i~vs
of roinfall in the North with a total of about 600mm of rainfall.

'dge 4 indicates the rainfall pattern in Kaduna State.

Ilsde 6 S0il

45 shoun in fig 5, brown and reddish-brown scils occur
in the northern parts of the state in the old Katsina
peeviicg (Crove, 1852). The soils in the Funtua=Zaria=Kaduno
arcas ~wo broadly classified as ferruginous scil on sandy
parent material and carries typical northern guilnea Zone
vayctation, The Scuthern soils arc mostly forroginous troplic.l
50llsy derived from cystalline acid rocks snd Jithusclse Thov

carry = suuthern guinca Savanna Zone vegetatdon. (see fige ).

ITeJe7 iiater bodies

Rivers Kaduna and Gada, both tributaries of the Niger rivor
shov significant flow even during the dry season. Other impori nt
rivers include Gurara, Galma and Mada. Numerous smaller riviig
exist, bHut most carry little water during the dry season, Mo
mace lokes oxists in virtually every local government area,
but the wost important ones from fisheries point of view arz
Zarin dam, Kangimi dam, and funtua dam. A rough estimate would
be that there are about 2,500 hectares of water surface in
Kaduna otate that is potentially suitable for moderate stocking
actions and organized net fishing (Lysak, 1978). The morc

permanent river courses of Kaduna State are shown in fig. 6.
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Fig. S SOIL OF KADUNA STATE
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Fig. 6 RIVER COURSES OF KADUNA STATE
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CHAPTER III

RESEARCH METHODS

IIXeine DJata collection

Mest of the information obtained in this study werc Fram
intervicws conducted in Hausa 3nd English languages by the
authore Thz information on the fisheries of Kaduna State
was obiained in three ways, namelys

ie lterscnal obscrvation

ii, Intervicws

iii, wuestionnaire,

The logiscics congdered before the administration of the
questionnaires include.,
e Thu use of the maps of Kaduna 3tate to locate
rivers and dams whero fishing is of cconomic

importance
be Accessibility of the chosen sitesto vehicles

Ce The importance of the chosen sites in relation t.
their local government head=-quarters as potential

markets.

III,..41 Personal obaervation.

In order to have a first hand knowledge of the status of
fishery industry in Kaduna Staté the author visitod the various
arecs in which fishery activities take place. The aspects of
fisherics that lent themselves to personal observation and

assussment were noted,
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Seme of the author's personal obscrvations were ceptured in

picturcs,

IITe\02e Interviews.

In zreas where personal observation was next to impossinsl .,
the outhor was able to gather information by discussing with
the indivilunls that were involved in fisheries. By this moins,
much Inforiation was obtained in arcas of fisheriese.

IlTe:.e3e Cuestionnaire:

ne & generalized questionnaire (Appendix 1) was usced
a5 a quide for ccllecting information from the
fishcrmen., A total of cighy two (82) fishermen at the
rifteen (15) localitics visited were interviewed

(sce table VI and fig 7)

be . sccond guestionnaire was also designed (Appendix 1I1)
to cvaluate consumers preference in terms of type of
fish consumed, and state of fish preferred. The

consumers were grouped into three (3),

2« Low income carners: Farmers, fishermen and

those on government level 01 to 03.

be Mgdile income carners: Thése on level

04 to 07.

ce. High income earners: Those on scale levael

08 to 17

The later questionnairc was randomly distributcd betwecn

thege categories in order to obtain unbiased information. 4

total of 763 people were interviewed by means of this questionnois
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TABLE VI

iltes vhere the generalize ! questionnires

.

were administered.

Locality No of fishcermen

]
interviewod ., !
P
cin dam + Galma
LVi2L o &3 F

Shikch 5

Pfuntun (Mairuwa Lam) 11
Dutsin=ila 6
Birnin Gwari 4
angimi dom 18
I una 5
Lnkarfi 3
Kntsina (Ajwa dam) 3
Kafanchan 0

dango Kotab 2

Racoroe 0
Kwoi 0
Gurarae bridge 2

Ko aeu 2
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TABLT, VII

No of guestionnaires admlnlstered to

Cifforent income groups.

38

Groups No. of quustionniares Porcant 4
Low incomo 398 52
Mildle incoms 235 31
Upper incoms: 130 17
fotal 7€3 100




IITeBe Phctography.

In order to record the personal observations
made in this study, a number of photographe were taken to
record cortain aspects of fisherics in Kaduna Statce. The
camers usad wos Yashika, model Mg.1 and the type of photograph:
film and poper used were black and white and colourcd kodak
films, onvl XKodak developing paper respectively. Developmants
and printing were carriced out in the dark rcom of the
Pepartment of Biological Sciences and by Kowa colour

laoboratory.

IIT.C. :ata analysis

Data collected were analysed under the following headines,
e Socio=aconocmic status of fishermen
be Production of fish
{ Preservation and processing methords
Jde Transportation
Ce Marketing. .
£ Consumption.
wnera neccssary,scme of the data were subjected to statistic-l

analys-_-s.



37

CHAPTER 1V

OBSERVATIONS

IVe:,. Socio-cconomic status of fizhermen

IVei.el Major fishing centres'

The major fishing grounds in the state are Zaria
(Zaria dam), Kangimi (Kangimi dam), Funtua (Mairuwa dam) an<
Kuiarut o« Of these centres, only Zaria and Funtua can be
regacdoed as permanent settlement, Kudaru and Kangimi
Fishind cuntres have semi permanent settlements.

«g shown on table VIII, the incidence of fishermen in
Kaduna state are as frllows in descending order - Zaria, Kadung
Muntua, Dutsin Ma, Shika, Birnin gwari, Makarfi, Katsina,
{acgore nd Kafanchane. Of the total number of !
fishermen interviewed, over 25 percent were in Zaria local
government area while more than 20 percent were located in

Kaduna Local government arcae

IVeiiel2e Cutegories of fishermen

#ishermen interviewed can be classificed into threa
categorics,

Qe Full time fishermen

be Part=time fishermen

Ce Cecasional fishermen

Qe Mull time fishermen: Men whose occupation throughout the v ar

is fisghina, Such men are often referred to as "sarkin ruun

(King of water) or Head fishermane



"ishing

TABLE VIII

nrea

~f Kaduna State.

Nome of tow Location Nature of Population of fishermoen
or fishing (Local Gov)| scttlement | intervicweds
Mrc.s No. % Tot.d
Jaria(':rin-! Zaria Permanent | 21 i 25.61 !
a"_.-"}. l ! .:
| :

Funtu; (I;.wiru-! Funtua " t 11 13, :1 t
wa am) E
Shika Zaria " 5 6.10
inttsin Mo Dutsin Ma " 6 732
Birnin gwari | Birnin Gwarj " 1 1.88
Kangimi (Uam)| Kaduna Semi

permanent |18 21.95
Koduno Kaduna Permanent 5 6.10
Holkarfi Moakarfi " 3 3.66
Katsina
(i.jwa Dam) Katsina " 6 .66
LAango Katab H i 2 2ed
Gurars bridae " Temporary 2 2440
Kudargd S¢mi

permanent | 2 r 2.41

82 100
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b. Eirt—time fishermen: Ar ¢ those who are basically engageu
in farming hut who often supplemaent their farm-carning
with U¢CGsiDnal fishing, especially during the peak
fishing periods of May, June and October to December;
or may be engaged in other trade Such as bicvele
repairing and gales of provision. 3Some of then even
surve as middle-men for the sales of other household

goods, while others were lampenters and srick layers.

Ce Occasional fishermen: Mainly tecnagers and school

children who often run to the rivers with line and

hook for fishing,.

vt the 82 Ffishermen interviewed 53 or about 65 percent ware
part=time Tishermen, 25 percent were occassional fisharmen
whila the remaining 10 percent were full«time fishermen

(sce table IX).

IV,i.e 3e SgeyReligion and Educational background of the

fishernen in Kadluna States

The resuvlt of the investigations on the age and religion
&re summarised in Table X, Over half of the fishermen betw.oen
the age range of 21-40 years could be tormed as active fishermoein,
only wrout 10 percent of the B2 fishermen were . J-O
vaeors of agoe These within the age range of 41«60 ycars werd
only 32.25 percent of the totnrl fishermen. As expected, all the

Fishermen were muslims.
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Fig. 9 Categories of fishermen in Kaduna State expressed
as a percentage of total number of fishermen
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TAPLE IX

Tvpeg of {isherm=n and their percentage in

Kaduna State.

Pypes of fishcrmen Number Porcentage.
Fall time fishermen 8 2.76

Part=time fishoermon 53 Hla63
Cecosionnl fishermen 21 Z2h.681

42
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THDBLE X

Paorcentage distribution of fishermen by age and

Rollgion

g poige (Years) Number i % Raligion }
{ =20 8 ' 9.76 Islam
2 1=30 28 34.14 "
300 19 23.41 "
1150 17 20,07 "
51=60 10 12.18 "
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As slouwn in Table XI, over half of the fishermen (58.53%)
have ho formal western education; while less than 4 percent
read obove primary six (Class 6) However, all the fishormen
celiaed toe be able to write and read Arabic, which is a form

0f efucatione

IVe. .le Distribution of fishermen by household size

Of the 82 fishermen intervioewed 67 or close to 82 perc.nt
were morricds Lach of the married fishermen also maintainc.

a houschold with 2 number of dependants.

Table XII shows the distribution of the married fishermen Ly

housgehell .'SizCs'

A8 mentioned earlier on, 67 of the 82 fishermen were
marricis Furthermore, of the married fishermen, about 50
percent maintained z household of 5 te 7 persons. Slightly
over 10 percent of the married fishermen had houscholds of
norg than 7 people, while 40 percent maintained between 1

and 4 individuals in their household. (Table XIII).

IV B rish producticn

IVeBele Types of fishing materials in Kaduna State

The three-prong investigation of the fishing gear used
in Kwviuna state indicate that a variety of fishing materials are
cnployed by the fishermen. The fishing gear include hook and
line, clap nets, cast ncts, gill nets, boat and cances, trops

and! ol course the calabashe



P dgtribution of fishcermen by vears cf formal

cducation.

Yaors of elducation No Percentage %
-0 48 58- 53
1-3 - 26 31.90
' '
1 5 5.96
3] 3 3.60
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Digtribution of marrled flshermen by houschold sizos

TABLE XTIT

Size of housahold

No of fishermen

Purcentnge %

1=i 27 40,30
!
5=7 a3 49,25
T 7 10.45
67 109




TARBLE XTIII

Distribution of fishing materlals by localltics

Haterlals

Locality whoere useda

Hook mno Linc

Birnin gwori, Duksin
Ma, Katsina, Funtusn,
Zango Katab, Gurara

bridge, 3hika, Zaria.

Clap nets

Zaria Jam, Kangimi

dam, Kudaru

5

Lnast net

Zarla dam, Kangimi

dam, Kurlaru

Zaria dam, Kangimi
damy Funtua am

Kudarpu

B

ool or ganoes and

colabnasha.

Saria dap, Kangiml

dam, Kudaru

Traps

Galma river.

49
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Thoge items arc shown in plates 1 through 7.

Virtually all the full time and part-time fishermen
use cast net anrd 3111 nets with which they caught bulk
wf their fish, Clap net which were use! mainly in shallow woicoo,
fornped the fishing gear of both the part time and full
time Tishermen. The use of hock and fine is cmployed mainly by
the ave group 1-20 years, who constitutesd the occasicnal
ficshermen,

..z shown in Table XIII,hock andline, clap an¢d cast
nets were used in aniﬁikangimi and Kudaru. At Zaria
K-ngini, Puntua ond Kudaru dams, aill nets were set
acrogs the river. The use of boat or cances along with
the calabash were popular at Zaria, Kangimi and Kaduna dams.
some. of the fishermen on the Galma river (Zaria reservoir) -1l.c
set traps for the fish.

Over 90% of the fishermen intecrviewed fish individually,
and there were no restrictions to specific fishing sites.
Occansionally, group fishing consisting of two of three

fishermen was not unusual,.

IVeBa2 Commercially important fishqg_nf Kaduna State.

The types of fish caught in Kaduna 3tate represent the
w:ll = known species of the Niger-Benue basins (Daget, 1966
fec! et al 1967). As shown in Table XIV, the families of
fish represcented in Kaduna State include Mormyridae, Clari. oo,
Citharinidae, Cyprinidae Bagridae,Crysicthys,, Auchentalanusazu
Scli 1bidac Malapteruridae, Mochokidae Centropomidae . « Cichli ‘s, and

Alestes spociese



1 : r y T | ] nad Y3 4 . e d s o
L SEN . shielmen uging | K 13! 4 1N at addlma river,

(These represent e occasional fishermen).




57a

Fisherman displaying clap nets.

“-

Plilte




Plate 3. ‘Gera" (calabash) used for floating while using

clap nets and or while teniing Gill nets.




Plate

ate i, fisherman in river

y USing the 'Gorat' as float




P1ate

S5e Fishermen in pond using clap nets.
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The snocies caught throughout the year included Clarias ‘

lazera, .lestes nurse, Sarotherodon galilaeus and Jeniloticus

Information obtained from all the fishing centres indicates
that the fishermen caught nearly all the representatives of all
the fresh water fish families as found in the Niger-Benue river

system (Reed ot al,1967). Clarias lazera, Tilapia sp, and Alestes

nurse formed the bulk of £1ish found in Kaduna State. Others such

as Heperopisus b. Occidentalis, Labeocoubei and Lates niloticus

are of considerable abundance in catches. Of these fisheg, the
biggest species evercaught, as claimed by most fishermen, was

Lates niloticus., According to the fishermen the most succegsful

expenditions were those carried out at the begining of the rainy
seaason (lay and June) and towards the end of the rainy season
(5eptember and October). The least catch was during the rains.

Number of fish caught during these periods were their yardstick.

IVe3e3 .stimation of weight of fish produced per day at Zaria dam

and Kangimi dam.

Bulk of the fresh fish produced in Kaduna State were from
Zaria and Kangimi dams. In order to have a rough estimate of fish
produced per day the total catch per day of fish were weighed on
five occassions at the two sites, At Zaria dam, an average of 15
to 20 kg of fresh fish were produced per day, while at the Kangimi
dam, an average of 10 to 15 kg of fish were produced per daye.
Therefore in a year, the Zaria dam yielded between 5,475 kgs and
74400kgs of fresh fish per annum while Kangimi dam produced between

3,650kgs and 5,475kgs of fish per annum,
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Cecurence of fish species and its abundance in

Kaduna State.

w r ™
a% s wifhdn - Y

found throughcut the year;

XXX = Abundant;

£ = Cceassionaly X = Raroc.
4 2 | Tt
species {Abundange Locality

Hornzrifﬁe

Momvreus rumae

e Jdeliciosus

U Q.chif!ﬂ—

fatroecephalws bovel

larcuscrius sefegalen=
cl

"

L&)

Gnatloonenus genegalen—

glue
P 2

Hippupotamyrus pictus

Claricdlae

—— el b

Clarias jozcra

C. anculnris
—— -

alestes baremose

A. nur se
Al macrolepidotus

XX

X

XXX

XX

XKAX

XX

XXXX

XX

-

Zaria, Kangimi

Kudaru

Kudaru

Kudnru

Kudaru

Zaria, Kudaru

Zaria Kangimi,
Funtua, Kularu

Shika.

Zaria, Kangimi,

Kudarue.
" "
" i

- -
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D = Pound throughout the yearj XXX = Abundant; XX = Oecccssionalg
A = karce

Speclies Abundance Locality

-

Citharinidac

Citharinug citharus X Zaria, Kangimi,
rKuninru
L. Jatus X . "
Cyprinidac
Labgo ceubed XXX H "
E: sencgalensis XX n "

Barihs eccidentalis X n "
o

Bagridac

Bagrus boyad X Zaria Kudaru

Be docmac XKX " "

Ba Xilamcntosus ¥ " n
Crysicthys

Crvsicthys guratud X Zaria, Kangimi

Kuiaru
Cs nigrodigitad
us X " 1

Auchenogl onus

Ae bhiscutatus X il "

e Ogcidentalls XHX " "
scnilbidoe

S¢hilhe mysfus XX " "

Lytropius niloticus XX n "

Physcilia pellucida X " "

Silurfinoden aurius X " "
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OCC‘..- '

Fecund througheout the year; Abundant = XXXg XX =

X = QNLCe )

[~ T o |
Lipecies Abundance Locality
Halapteruridae

Holapterurus electricud XX Zariae.

liochokidac H

¢ r

i Syno'.ntls gchall ' XX Il }

- !

| 5. X ! O Kangimi |
| — .

} | t

i XX g

|

l - Mg AC &2
Contropomidac

L-tes niloticus XXX Zaria, Kangimi
Kudaru |
- |
pica‘.‘;_l.,:‘.a:
Hemichronis m_ XX |
Tilapia Zilli XX |
O mel-nupleura XX
Te galllaea XXXX Zaria, Kangimi,
! Kudaru, Shika,
Funtua, Katsinno
|
Dutsin ma,
K-‘:r].l.lna.
e niloticus l XXXX
]
| -
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IV.C "igh processing and Preservation

IV.Caloemporary prescrvation of fresh fish

Vhil. fishing, professional fishermen preserverd
their cnthes in calabashes as shown in plate 3 . In soms
casus, the entehesare preserved in basket which is coavered
with a thick plece of cloth or Jjute bags- The fish are kopt:

moist before the arrival of the huyers.

IV.C 2 Puermonent methods of preservation

Invastigoation shows thakt over 96 percent of the
fishermen did not process their catch before they were
dlsposed ofs Incidentally, the 4 percent of the fishermen
that Jid prucess their catch wore less than 20years of age.
These youths constituted the bulk of the occassional fisherm:ne

Qe Processing for immedinte consumption

The method amployed mainly by the occasioconal
fishermen was by gutting their catches, acales
removed, washed in the river or dam water, then
salted before placing the figh on smouldering
fire (sce plate § .. Such prepared fish arc
often charred and stained by ash and are

consumed on the spot.

be sun drying

This method of preservation was carried out
mainly by scme middlemen as observed at Kangimie

The total length of Tilapla and Hemicromig spbecioes

which were processed in this manner measured

hetween 8 to 15 cma. -
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Pricr to sun drying, the scales wore removed, th
Lol gutted and the fish was then split longitudinally
in such = way that the hcad is also split into two
halves (Plate9 ) The prepared fish is then spread on a
mat in the sun until it dried, but not brittle. To

ciasure cven drying, the fish is turned periodically.

orying by smoking

The speclias of fish that s usually preserved
by smoking is Clariage The fish, after been gutted
wre curled and arranged as shown @  plate 10, The
sikewere? fish is then placed on n wire geze above a
mud zmoking/drying kiln. Gently smouldering logs are
nlaced under the gauwze (in the kiln)e. The prepared fisn
iz in turn covered with mat, jute bag, tarpaulin, or
ugoted iron sheets. The fish is turned periodically

until it is completely dricdes (Sece plate 11 and 12).

Processing and preservaticn by frying

This type of processing nd preservation is normali
done by the second or third middlemen o This invelva!
gutting ond skewering of average sized fishes like
Clarios spe amdl othor cat fishes. If fish is big, such

as Lates niloticus or big Labeo, spe. (sizc is determinoe’

vy the processor, the fish is sectioned or cut into piccose
hea. flour (Golden penny flour) which may or may not b
mi=od with ground pgppes is rubbed on the fish bafore fry_ nu

vwith ygroundnut nil.
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“lhie processcr believed that the flour will prevent the
fried fish from crumbling and will moke it more
palatablce

If tihe fish are small (fingedings or yearlings)
thev arc not gutted nor sprimkled yith flour before
frying ¢n mosses. The middle men then scld the procus:

fish dircctly to consumers in form of snacks.

IV,1l., %ir.asportation.

There are two catageries of transport in the fish.ry
indusiry of Kacduna State. In the first instance, there is tiu
need for movement of the fishermen while fishing. The
cclabash (or "Gora" as it is called by the Hausa) is a form
of floxt used by fishermen fcor transporation while fishing.
Dug out canocs and canucs made from flat planks or boards arc
also usad vhile fishing. These canoes were propelled monually

by padidles and poles; there was no motorised canoce,

owneil hy the {ishermene. Seccondly, the catch must be transport. |}

to the customers.

Over 34% of the fishermen have bicyclef 13.16% have
motorcycles and the remaining 52,.70% have no mode of transport:
(See table XV). Only 15.31% of the fishermen convey their
cateh to the market. The remaining 84.69% sell to middlem
inturn convey the fish te the market by public transport or

other mag!e of transportation,



Pl:

65,

1ze e Sutted salted fish placed on smouldering log of

woodl o (Mq]n‘:’ _nlquq and Hemidhro mis %P‘;-)
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Y TADLE X¥

Percontage of fishermen that own  a source of transport

Folv of transport Number Percentage
Troecking 13 52.70
Blcoycle 28 34,14
Motocyclo 11 13416
Hotor 0 [

- I
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Ive: IMarketing

0S the 82 fishermen interviewed, about 77 percent of
them scll nll their catchy while 1;% szll % of thelr catch,
the remaining % is taken home or given to friends and relalkives,
Only A% of the fishermen consume all their catch (sce tabl. XVI),

Most of the fishcrmen sell their catch either in bulk ox
in piccuce PFPrices are determined arbitrorily as no form of
weighdng is carried out for fixing priguse. Over 86% of tho
{inhermen sell their catch to the middlemen who are either
pernanent or temporary middlemen, (By the way, fishcrman
identifies himself with a particular middleman)s The numicr
of Iishermen that take their catch directly to the market is
11%« Uccasionally, the fishermen do sell to consumers that
car odford to go to the landing area, e.q as with the case of
aria 'am.

It vas noticed that prices arce affected by scasons. The
fishermoen claimed less catch during thz months of July, sugust
and séptember (Heavy rainy scason) and increased catch durin

the month of May, June, October and November.

IV,.i'e Consumption

11 the married fishermen who constitute 67% of the
fishermen toke a portion of thelr catch to their family, whilo
most of the fish is sclds Fish contributes about 50% of the
animal protein consumed by the fishermants family, the remaining

50% 15 obtained from other scurces of protein.



Markaeting of

fish by fishermen

TABLE XVI

} isherncen that E Number % Percentaqc
i . i -
i0ll all cateh 61 77.0
sell ¥ of cateh 16 19.0
5ell ?3 of catch : 0 i 0.

'

sell 1, of cateh ‘ G : 3.0
| Consume all catch 5 | 10
TOTAL 82 100

7de
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A total of 763 consumers were interviewe!: 130 or 17%
oi the responlents belonged to the upper income group, 235
(or 37 percent) were in the middle income group, while the
remaining 398 (52 percent) of the respondents belonged to tro
low i:come aroupe as shown on table XVII, all the three
inzome qroups have higher prefercnce for Elﬂi&?i species
chan ary other types of fish. The Clarias species is closely

follow:l Ly Lates niloticus in terms of preference, Tilapia

andd Houyrid species were equally preferred (sec fig. 7).
hlcstes and Lubeo species have the lowest preference.
Thore appeared to be an overwholming  preference for

frech Zish amongst the three income groups, next in rank of

proference is fried fish then smoked f£ish (Table XVIII) and “i

e
e

.= shown in Table XIX, fresh fish was considered as mosc
palatallr by the different income groups, this is followas?
by IMriced Tish,

.bout 97% of the upper income farmers 100% of the middle
and lower income carners considered fresh fish as the most
cupehsive of all types of fish and fish products (table Xd).
3inilor nercontage also considered iced fish as the chaapest
(Table XXI)e Ice fish was considered to be readily availabic
for congumption by the three income groups. Smoked fish was
Plac . gecond then dried fish, third, Only the upper income
earnceg conszidered fresh fish as readily available (table XXII)

for their consumption (sce fige 9)e
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507 ~m! 56% of the respondent in the upper and middloe
inceme grpups, respectively friod thelr fresh fish before
eating it, while 48% of the low income grcup preferrcd boiling
their frosh fish before making it into stew (sce table XXIII!

Poppcr soup and friced fish made into stew were equally
liked by the groups. None of the groups wanted their fish to

be smokoed before caten (figure 10).
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iypes of fresli fish preferred by the 3 income groups in

Kaduna State.

Upper income

Middle

income

Low income

EArners. earnars __Lg§;£y£§. ﬁ1
Mioh urecles Number % Number % Numbcr % ;
Tilapia spe 15 11.84) a2 13.62} S6 14407
Momzrigb 16 12431 34 14,47 A9 12621
Clarias sp 58 A4 e62 126 53.62} 203 51,00
Lates niloticus 31 23.85 37 15.74 72 18,10
LIEStes/Labeueﬁg 8 Ce.15 e« - 2.55 18 te52

TOTAL 13¢ 100 235 100 | 398 100
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TABLE XVIII
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Stote of fish preferred by the three income groups

Upper income

Middle income

Low incoma

earners =Arnels 2arnoers.

itate of fish Nt % Number % Mumbar T %
anokaed 6 G aBQ 10 1a25 86 2100
gricd - - ~ a 16 N ¢
Toed - - - 0 5 1all
raash 109 83.85 216 *i.91 |1 273 68,G0
I'ricd 15 11.54 ] 3.83 18 AL P
PO 130 235 398




aph_showing _perceniaye of fish preferred in Kadunc State™

Carotoe st s

100 4 R )
- [. : w e . U.lE. = Upper income earner .
80 4 P 1 hi.lE. = Middle income earnes

~ “ . # AN e LIE. = Low Incomz2 earner -
60 e B —
404 e : .
20 - _ “ B ) - :
o {442 A —_—— e anaiist fo
ULE. MLELLE. i ULE MIE.LIE U.I.E MAE LLE U.1.E MIE LLE UIEMIELLE
SMOKED . DRIED .. fCED - FRESH - FRIED - R .
FISH " F{SH FISH . FISH FISH :
e o ,...._. S u.,. B .w : _ ‘ / e | M
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sCote of fish considoered as most palatable
| Uprer income Midile income| Low income
earners earncrs carners
T s ik i
Statu Fish Number | % Number | % Number] % i
smoked 8 6.15 1 0,13 28 7.0
1-iod - - - - - =~
IC 1 - - -— — — —
Frosh 122 $3.85 234 99.57 370 92,95
Pric - - - -— -_— -
s}
Total 130 235 368




TABLE XX

Tymae (State) of f£ish considered as most

eernsive

Upper incong

B2w

Middle income | Low income

¢Aarners garners zarnsrs
H

Cidtate of fisk Number ;| % i Number t % Number! %
suoled 4 1,07 - - - -

Dried - - - - - -

Iced - - . - - -

Froosh 126 96.92 235 160 390 100

Friedd - - - - - -
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Type (3

TAHBLE XXI

of fish considered as cheapest

Upper income

Micadle income

83.

low income

rarners SArners earnars
] i
Stote of fish Nunber % Numbear % Number | %
Suoleod - — - - - -
briod 1 77 - - - -
T 129 99.23 235 100 3568 100
FE: -2 ')31 L b -— - -— — —
Poied - - - - - -
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TABLE XXITI

Type of fish considercd as readily available

for consumption by the three differont groups

Upper income I Middle income] Low income
earners earners eArnerse.
g
Ltote of Flsh Numbert % Number % Numbent %
}
smoked 2 1e57 9 3.83 3 « 75
Oried 1 77 6 2.55 1 25
Tend 111 85.10 22¢ 93.62 387 PT7.23
Frush 16 12 .30 - - 7 176
Fried - - . -
Total 130 100 235 100 398 100




- HSI13d HS 14 "HSI3 HSI4 | HS14
) a3!u4d HS3IMZ g3301 g314a JINMOHKWS
Lo AT FIIMWIIN S CIrTIrN 31N P IITHTIN IJIIIW TN FTIATA N
| N | | L -+ 4 i L i i 1 1 0
* - 02
" - o7 3
w_ :
: w -
o =
©d +~09 0o
. Ta]
o Py
J2uUID? 2wodUl MOl = F |1 T tn
12010 BwOdUI 2IPPIN = FI'W S e g, o . . T 08
FyTEL & awosu!l Jaddn = I I'n - B T I
g , | _ =001
ugo_m punpoy w sdnoib 1212441p 22.Y) 2y »a ...o;n,E:mcoQ

hoh 2)19D|tDAD AlipD2) SD n?.uo_mcou ysiy Jjo (2dKy) 21015 Buimoys ydoib i1oq : 91 61y



TABLE XXIII

86s

Pype of table preparations of fresh fish by the

differcent groups.

Upper incoma

r
Fiiddle incume! Low lncome

@Garners @arnars EArners
Proparations Numbar % Mymber % Mumber o
Pupper soup 23 17.7 51 21.7 9.1 25 alu
Friad ong Joten 76 58 .8 132 56.17 85 21430
Fricd and nade
into sltow 11 8.5 17 723 26 GeS0
Doiled ond made
into stow 20 1541 3.1 15.00 193 AB .5
Smoked and Eaten - - - - -
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Fig.15 ; Types of table preparations of fresh fish w . A .
$0- ]
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. o M.{.E = Middle income earner
N L.i.E = Low mncome earner
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CHAPTER V

DISCU5S3ION

Ve /1e Guneral

Fishery is an important subsector of agriculture in the
Kaduna state of Nigeria., The state enjoys abundant water
supply from rivers such as Kaduna, Ga'a, Galma, Gurara; plus
water from man=made lakes such as the reservoirs at Zaria,
Kangimi, Malruwa and ajwa amongst otherse These water bolics
provide about 2,500 hectares of surface water (Lysak, 1978),
sagua (1982) estimated fish production in Kaluna State in 1072 &S
39310kg/annum o These water bodies provide a variety of
fiches which are represcntatives of the Niger - Benue basin
fish spocics (Reed ¢t al 1967) on which the fisheries intustry
in Kaduna tate is bascde Although most of the water hodics
in the norihern part of the state are scasonal, rivers Galma
and Kaduna in the scuthern part of the state are tributarics
of rivoer Migeri and these perennhl rivers proviide the bulk
of the fishes in the states It is on the Galma and Kaduna
rivers that the Zaria dam, Kangimi and Kudaru fishing centros

are situated ruespectively.

Veble Obscrvationse.

In this section, the results of the study will be discussadl
in rclation to the data found in the literature, and the overall

apprailsal of fishery industry in Kaduna State will be unlertakon,
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VaBel, Kz.'una State:

e

The skate has three distinct climatic zones. To the
exkrene northern part of the state 1s the sahel Savanna
zune vhich is characterised by fow seasonal rivers, little
rainfall, tondy seil, high temperature and desert encroachmonte
It is proboble that thesc adverse elimatic factors are
respensilble for the relatively low fish production in that
part of the state.

Lhe niddle and southern part of the state exhibits the
Sulan an’' Cuinea Savanna vegetations respectivelye Rainfall
is relatively higher with longer duration than in the extromc
northe The rivers in the Guinea zone originated from the Jos
plateon wd empty inte the river Nigyer o This zone (Guinca)
appcars to ba more favourable to fish production than the
axtreme northern zone of the states This is shown by the
nuriber of Fishermen, fishing centres an! the relatively high fish
production observed in the Guinea zone. The ar'vantages the
Guineca zone has over the other zones are due to the more
faveurable rainfall, Perennhﬂ rivers, soll type and moderatc

temperatures which are favourable to fishery industry.

VeBe2 Fishing centrese.

The principal fishing centres in Kaduna State are at Zaric
Jdam an'! Kangimi dame. These fishing centres are about 7 to 10 ks
respectively from main markets. Kudaru and Funtua (Mairuwa o)

ar? other Important fishing centres.
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afr indicaled in the previous scction (V.B.1), the rrincip-l
fishing centres, namely, Zaria dam an? Kangimi dam fall within
the Guinca savanna zones It is therefore not suprising that
nere figh is producad at Zaria and Kangimi than at other
centres in the state.

The Slishing industry at “aria and Kangiml are very close
to reody markcts in which the demand for fresh fish far out-
uwelohs the supply of fishe. At this tralitional stage of
fishoric:y the fish production cannot cope with the demant
for £ish Ly the inhabitants of Kaduna (the sprawling state
capital) and Zaria (the University town)ecities that are
sarved Ly Kangimi dam and Zaria dam respectively. The fact
Lhat Koduna and Zaria have very large population that are
ready consumers of fresh fish is an adled reason which an
investuent in cemmercial fisheries is bound to yield high
Qdivideinlce Bolow the dams at Zaria an? Kangimi are suita 1o
lands whiclh, can be converte! to fish farms. These farms,
if constructad, will readily bogst fish proiluction in
Koaduna state.

The obvious failure of the fish farms at Maska and Maic o
is not unconnected with the seascvnality of water supply at € so
sitcue .ny future development in the fiel! of fish farms shoul
take in®c congideration the continuous aveilability of water

at the Jaria, Kangimi and other mane-made lakes in the state,
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e — ——

Full ltime fishermen in the state are only about 10 perc: 'k
of the fichermen population, part-time fishermen are 25 parc.tite
The hicher poercentage cf part-time fishermen can be attri.utad
to a well lknown fact about the iausas of northern Nigeria awonce whoi
£ ofbhemen Jdepend on one cccupation for their income. sSine
men in addition to having lifferent occupations in dry and
rainy soagons also have a third or a fourth occupation which
brincs in alditional income (Konpan, 1975). The Hausa fish.:wue,
also cngaye in jobs such as farming, bicycle repairing, hous:
builiing, carpentry, petty trade and often act as middlemon fox
arla  of other house-hold goods. If this multioccupational
ctétionie of the Kaduna State fishermen can be reduced, so cuat
they Jdoevote more time for fishery activities, the fish produccion
in tho gtate might Le increased above that of the present st _vse
ffovever, ©he income from fisheries must be such that the none
pacticipacion of fishermen in cother cccupations oeg not
adversaely affect the economic status of the fishermen. Rathor
the cumaitment of the fishermen to fishery industry alone shioul
yeild <reater income which would/éﬁie than compensate
fishermen for their lack of extra jobs.

“ishermen in Kaluna State are young active men of ages
ranjing from 20 -10 years; This age, yroup constitute about
58 percent of the tcotal fishermen in Kaduna State. This
fin'ing ogrees with the cbservation of Mabawonku (1982) who
studied uhe fishing activity with respect to the age of the

fishernen in Borne State.
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I£ the age range of fishermen in Kaduna State increases
(15 = 50 veoars) there may be increase in fish availability
in the stote.

The religion of all the fishermen in the state is
Izlam, as such, ne taboo is associated with consumption of
fish aidd Fishing in the state. Therefcre unlike pigery which
is not acceptable in Islam, there is room for expansion of
fishury activities in the state. It is rather unfortunate
tirat over half of the fishermen have no formal Western
educacion, however all of them can read and write
arobic and ajami (Hausa languace but written in Arabic).
Thereiore there might not be any sericus prcblem when fishearics
officors that understand Hausa and .rabic want to carry cut
cxtengion services in fisheries in Kaduna State.

Anoiher important socioc-economlec characteristic on which
observations were mate is the size of the fisheries family
or nouse-=hold, AS defined by MahawonKu® study (1981) " a uge-
hold represents the number of people living under the same
reof ant cating from the same pot". If this .Jefinition is
apnlied to Kadvna 3tate, then the fishermen in the state are
characteriscd by large households, with ‘dependants that arc
often ¢reater than three. Such large household constitute o
serious «drain on the purse of the fishermen. The larqge housciiold
of thoe Iishermen may ke responsible for the need to have oth-x
jobs apart from fishing., The drain caused by the large huousoiold
lecaves the fisherman very little money with which to purcahse

and maintain his fishing gears.
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“he Fishermen's wives are strictly under pudah, therurorc
thoey Jd¢ not participate in the act of fishing but they are
responszil e for preparing the unsold fish for the table.

In contr..st, women at Egeria (Ghana), Jebba, Makurdi an
Lokcja 1o wrticipate in some open fishing, (Lawson, 1963 -nd
Reed ot al, 1967) processing and nmarketinge. However,

vether o woman participates directly or not in the fishing

industry, behind every successful fishermen there is a carinc

WOman «

Velleg -~ ish production in Kaduna State:

—

In Kaluna State, the most important and wicely used
fizhing not is tie gill net, which is closely followed by the
cast n2tes The nets have centributecd immensely to the
cevelopnent of artisanal fisheries not only in Kaduna Stato
but throuwghout the country (/inon, 1969; Fagade, 1972 and amoc
1277)e Clap nets is ancther fishing gear used in the stata,
mainly in ponds and receeding waters. Wwhere the river or on!
is con:lderably deep, the clap nets arz use?! in conjunction
ulth the calabash which is a float and a mode of transportalicii.
This mocc of transportaticn with calabash is inefficient if
comparet with manually operated canoes. Secondly, since the
fisherinans lejs and hands are in the water wbile using the
calabesh, he could be infected by cdeseases such as river

blindness, . Schistosomiasis ane other river burne deseas« s.
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the einoes usced by the fishermen in Kaduna State are
often dclapidated ones which demand more input for operation
ad agintemance. t Baga, in Borno State, there are over
25000 boats with about 600 (15%) of them having out-board
engines (Mabawonku, 1981). Essien (1982) estimated that a
Jood number of the canoe fisheries of Ikot - Abasi (Cross <ivoo
state) have out board engines.
FPisherwmcn that own cances often record more catch than those
Liint nses calabash as mode of trensport. HNo record of fish
cateh poer fisherman was availablle but an estimated averag:
morzhlvy sale of fish by fishermen ranges from 470.00 tc §120,402
ingl ooy Mike Zaria an? Kangimi dam. Whereas in Borno itate,
fisheoomen sith canods (non-motorised) reported a lower catc .
valve of about i1,200,00 while those with cut-hioard engines
have wvalue catches of approximately 42,600.00 per month, Thoe
diffcrentlial in sales not only result from the use of out-
“word :nslnes alone but also from the use of improved gears
which are supplied through Government subsidy(Mabawonku, 1981).
Nevzrtheless, the introduction of outeboard engines to fishermen

in Kanginil and Zaria dams might increase their fish catch.

VeBe 5 1"ish population in Kaduna State

rish species in Kaduna state are highly diversified,

hoyever, Tilapia, Clarias and ilestes species form the bulk

of tiw fish catches in Kudaru, Zaria, Kangimi and Funtua damg,

MOuvrids, Labco and Lates niloticus species are also of

significant importance.



T™is Findings agre2 with those of Reed et al (1967) on the
Ffishexicy of Northern Nigeria, /degboye (Personal Communication,
1992) on the fisheries of river Gongola,

The [ishermen in Kaduna 5tate claimed to catch less fisn
Juplng the rainy secason and most successful expeditions are =t
the beginine and towards the end of the rainy season. Tho heovy
rains in Xaduna State which fall between June and September
cauze ccessive erosion which consequently make the water tur i,
an! eoxygonated, These conditions dc not favour the praoluc ion
of {inh (Lycak, 1978). These factors are [rcbably responsicl: fow
tiic decreasceld cateh Juring the rains. The fast flowing riv.rs
courlald yith the lack of modern transport system also conktribute
to low fish yield during the rains. During the dry seasoun
on the v:her hand, low water level limits the feeding intensicly
of oxinting fish population in running waters, at the same tinaz
n increase in temperature well above the optimum of the
fecding regime reduces the growth rate of fish. These also
colncides with poor oxygen condition in rivers (l.owe=McConnel,
19753 Lyasalz, 1978).

Juccersful catch at the begining of the rainy season
colncises wich abundante of food such as larvae, nymphs and
inscchts; fruite and seeds are also washed down the rivers Ly the
first rains thus the feeding frequency of most fish increasc:,
growth hocomes rapid and spawning activities takes places Cichlilso
and catlishes often prorluce their young ones at low water
bafore the floods, or on the first sign of rising waters, tneli:

feading frequency then increasaes leading to increase in biom-s:o
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Leior: the heavy rains (Lowe~McConnel, 1975). This probably
regult in the abundance of Tilapia and Clariag specics (plus
othey cativishem) in the catches of fishermen before the hoavy

FOoAlyy S£7a80Na

VeBo& Processing and preservation of frosh fish in Kadung Stcoho

In order to prewvent or reduce spoilage, the fishermen
and middlemen (Treders) in Kaduna 3tate employ various methods
of kecewning thelir fish in a state that will be acceptable Lo the
huvars. 1.2 major method of temporary preservation which the
fishernen enploy is simply by preserving fish caught in
"Goroa' (the floating calabash). This methodl ¢an be improwved
upon ii the £ishermen have canoes with cooler or ice boxes
which will keep the fish caught in a fresher condition. 1In
Minnaark, freezing is carried ocut in boats (Nybe , 1976),
in skogombo, CGhana, inshere vessels operating at the main
fishing t:arbour, Tema, da take ice on fishing trip for Chillinyg

their fish catch, which are mainly Tilapia, Cat fishes, and

471

fonyrids, in order to minimize losses and improve the cenditicen
of fish (hile off loading {(Mensah, 1977).

sow fishermen and Middlemen use pieces of Jute bay or
tarpauiin to cover fresh fish, this material is kept molst by
cccasionil sprinkling of water on it. This they believed keap-o
the Tfish in fresh condition. where long distance need to Lo
Eravellad, the occasional stops to wet the coverleth

may increase the time the fish is suppose to get to the market

at: the sagtie time bacteria activities on the fresh fish will incr :nr

L
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Tha Jute Lag or tarpaulin could also be a preper breeding

grewx! For L.octeria and since we are within the tropical v ion,
whare the-o is high rate of evaporation, the wetting of the
coverloth might net be effective enough te keep the fish in
frezsh condition. Therefore, the use of freezing methols will
definately xnlduce the extent of spoilage.

The nost preferre!! fish for smoke drying in the state iz L o
Clarius speciese The higher preferance might be due to its

charactoristic flavour after smoke - drylng, which other Fisl

ot havee Unlike the momyrids,the Clarias species have

relatively low fatty content an? this probably recuces
congliderably the time for. smoke - dryingse.

Unlilc .lestes and Tilapia species the Clarias specles are ! i

bony mwl above all the demand for smoked Clarias fishes coul’
be Gue to the fact that it is the major fish that is smoke=lvic
in thoe state,

In mont cases, the smoke=dryinq process is done by th-
middlenen; they do not only help the fishermen to sell thei:
calches fresh, fried or smoke - driedythey also reduce the
labour of the flshermen, Consequently, the middlemen also
reducz the earnincs of the fishermen. The large household i
the fishermen may be involved in the processing asp:cts of tiw

industry to the finacial advantage cf the housechold,

Vebo7e Traunsportation of fish in Kaduna

fransportation of f£ish and fish prolucts is of paramount
inmportance if the rate of spollage is to be reduced and if fostes

accoens, to market and consequently to consumers is to be achisve’,
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In X,duna state, the fishermen lack adequate mode of transporta.iorn

The calabazhes and canoes used in rivers and lakes are propellod
manually by the fishermen, thus involving high human energy
expenditure, In Borno State, the Government has been trying Lo
supply fishermen with canoes at subsidized ratesi in some casos,
such canocs have outboard motors (Mabawonkup 1981) .

Over 53% of fishermen in Kaduna State have no modern meoans
of trangsport, while 34% amd 16% have bicycles and motor—cycl«u
rospectively. Therefore where the fishermen transport their
catches to market (which are quite scme distance, 7=10kms, fron
landing sites) the fish is liable to spoilage or deteriorationi,
Purtierwore, where midcolemen are responsible for
transporting the fish to markets, they do so by using motor-—
cycles aod public transport which are rather, improper methoo
of transporting fish because these modes of transport which
arc meant for human conveyance are not suitable for fish

transportations

VeBeE Morketing of fish and fish product in Kaduna State

Fish marketing is entirely in the hands of fishermen and
middlemwen in Kaduna State, The fishermen sell their catches in
bulls or in pieces to known middlemen. It is the middlemen that
tranasport the f£ish to the market with any mode of transporbt o
deem  fit, Fresh fish are transported to market in the carly
hours of the mernings and 1ate gfterncons. In the markots,
price of the fish depends on the species, size and time of the

YCQre
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Tilapia species sells for about M1.5C to #2.00 per kilegrom

vhile Clarias species and Lateg niloticus sell for 43.00 to

15«00 roespectivelys However, like any community the price -ila
when fish is cbundant. Cured fish (smoked or dried) which ~re
nornally prepared by thz middlemen cest about three times mooc
thin its froesh weight price. Thus the bulk of the profit is
retained by the middlemen at the expense of the fisherman. :ut
freguently, these middlemen are creditors t¢ the fishermen ro
arc then bound te sell their catech to the middlemen at tho
latters dictatod prices (Moses, 1982). Fig. 16 shows the

marketin . structure for fish in Kaduna State.

VeBe 9 Consumption of fish and Curel fish in Kaduna Statc,

-—

The Kaduna State consumers have various fish , products Jfor
congumption these include fresh fish, smoked fish, sundricd
fish an? fried fish. Therefore the purchase of a particular
type of fish might depend on the availabi3ity of fish, th
consuiners taste and preference for particular fish species.
nccording to the investigation, cured fish appeared to be a lon
standling tralitionally dewirable fish product and its demand
wight keep on increasing. «tinmo and Omololu (1981 remarked that the
consumers in Nigeria have a natural preference for fresh fish,
Mevariheless, both the coastal and inland population also eant
great quantities of cured fish, mainly smoked and sundried
pro’ucts which are basically produced by artisanal fishermen
and retailers who preserve the fish by curing it in the

tracditional manner,
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I’ig 16, Market structure for fish in Kaduna 5tate
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he {ish specles preferred by the categorised income
groups (upper income earners, middle income earners and

carners) in Kaduna State are mainly Clarias, Lates niloticus

momyrics and Tilapia species. Class distinction did not
appear tc affect the preference for fresh fish; all income
groups preferred fresh fish though, only the rich can purchasc
whoeme

Curcdd fish (smoke-dried) rank scecond to fresh fish in
terms oi puslic demand and price. This could be due to the
crtrn flavour that smoking adids to the taste of fish. The aigh
cost is pot unrelated to the extra labour in curing and the
relativzly higher percentage of solid matter in smoked fish.

Iced fish was considerad as the cheapest and Eendily
available type cof fish by respondents in the state,. Icediish
iz montly consumzd by the low income carners because it is
probally the type of fish they can afford s#énce it is more
readily available in the state than fresh fish, The -*
availability of iced fish is rdue to the effective method of
transportation with refrigerated vehicles by various fishing
companics, and since the said fish is harvested in large guont il .-
from the sea, it chaap price and acceptability in Kaduna State
is understandalble.

The level of income plays a dominant role in the housenold
declision making. Actual purchases may not exactly reflect tho
consuners preference taste or attitude, A consumer may be

prevented from purchasing a preferred variety of fish due to
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financial constraints he may then resort tc his second bhest
choicee usmilarly, past market prices, which form thz basis

of his Jdecision meking may have changed when next he gets

to the market. Thus expenditure on items can only provide

a relatively rough indication of the inter-relationship bebwecn
prefercnces and purchases, and household demand depends upon

houschold income (Lipsey, 1965 , Todaro, 1977 and Mabawonku, VF!).

VePEe 104 Conclusion

™

The fishery industry of Kaduna State, which is still at
the tralitional and cottage stage can be moderanized to such
nil axtent that fishery forms a major subsector of animal

production in the state.

Vebe 1l. Drospects and Potentials of fish production in

Kaduna State.

Tne state is endowed with significant amount of freshwater
in form of rivers especially in the@ntral and southern part of
the stalece These rivers (River Kaduna, Galma and Gurara)
form part of the river Niger system and they are all perennial,
The Niger river has rich icthyofauna which the above mentioned
rivers in Kaduna State also enjoy.

“Iith the above natural prospect in Kaduna State, fish produciion

coul.l be increased above the present status,
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CHAPTER VI
VI CAMMARY

The currents stwtus of fisheries industry in Kaduna

state was investiqgated,

The major fishing centres are situated in Zaria and ¥ancini
arcase

Over sizty percent of the fishermen are partime fishermcn
and their wives do not participate in any form of fisrinz,.
e uost widely used fishing gears are gill nets, then cost
net el claps netge "Gora" (floating calabash) and
celapidated cances form part of method of transportation

in riverse.

Fishermen with canoes raecord higher fish catch than thtso

vith Gora,

Tilapia, Clarias, /lestes, Momyrids, Labeo and Lates niloticus

formg the bulk of the-fish catch in Kaduna State.

Pishernen claim least fish catch during the heavy rainy
stéason and most successful at the Legining and towards tle

civl of the rainy seasons.

Teaporary method of storing fish is carriced out by coverine

fresh fish with jute bays that is constantly kept moist.

A mere permanent mode of preservation is by roasting of

cichlids by fishermen who are less than 20 years of aqge.
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16, onoke drying and frying methods are carried out by
middlemen,

11, Ovecr half of the fishermen in the state have no efficient

neans of transporting their fish to the market.

12, HMost catches are transported to market by middlemen,

«+ho use their blcycles, motorcycles or public transport to

convey fish te the markets.

13. Merketing of fish is entirely in the hands of fishermen

ail midalemen,
14, “he price of fish depends on specles, size and time of
Yeir s

15, For all income yroups, fresh fish is the preferre? a'ov

all other types of fish products.
16, Jenand! and consumption of fish depend upon income

17« Thce traditional fishery industry in Kaduna State is still
at the cottage level, and as such, the industry is not as

productive as expected,

VIeBe  RUICUMAEIDATIONS.

Based on our observations and the fact that the fishery
industry is still at its traditional stage, it is necessary to naic:
certain recommendations to railse the fishery industry from the

cottoge level to an economically viable venture in the state,
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The rcecuvnmendations are:
The Kdiuna state government should accelerate the rural
developments programme, especially Educational and Heaxltn

finslds, at major fishing centras.

The =oria dam and Kangimi dam should be developed into
perianent fishing scttlements and provision of social
ame:ilies in such centres should be adequates Such concrcu
will enhancz the dissemination of new techniques an.

cooperation,

Tuough fishermens cooperatives, the Government should

chndeavor  to supply subsidised (or Loan) fishing gear:s,

“hrough cooperatives and (xtension Services of the fishorl oo
departmant, the fishermen can he advised on size and o
of fishes at which the highest production of high quality

fish anl fattest individual can be captured,

he Government should restock our natiral waters with
aspropriate fish species and the prospuct of caje culivrce
si:oull slso be considered.,

Factories for proc=ssing, prescrving, amd packaging shoull
bee gok up at fishing contres, such factories should

endeavor to use locally available materials. Ice makin

macthiines should also be at such sites. (Though these would ba

dictated by the lavel of production) .
Faster distribution of fish and fish products in a mannor

that is acceptable Ly the consumers can be achicved hy

eflfective method of transportation. “here fresh fish will
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will be delivered to the market, refrigerated vehicles
shoull he made available because this will prevent or voduc:

post=human detcrioration.

It wes noticed that the middlemen are also responsiblo in
skyrocketting fish prizes; therefore through cooperztivis,
prizes can be fixed for weights of different fish spucics,
such ccoperatives can gradually eliminate the participntion
of midllemen and organize a standard market structure “or

filshermaene

Jince consumption of fish is @ dynamic process and preferoenc
of a particular fish and fish products depends on indivi :al
aivd scason of the year, bi-annual survey prefrence should

be carried out by officer 4m fishing centres.

In any fisheries venture, it is aslways necessary to
determine the chemical and physical parameters as well as
the ccosystem of the body cf water. Sources of water
pellution should be carefully studied and if possible
eliminated, Biolegy, physiology and Lohaviour (with
particular refrence to the food requirements, food
convaersion rate, growth rate and age) of fish species
natvral enemies must be carefully worked out. Success in
che Jevelopment of investigyations along these lines can
only be cuaranteed as long as they are based on the
unity of progressive theory and practice (Nagel, 19793

ANON, 1977 and Nikolsky, 1963).



1.

3.

Se

Ge

7e

107.

REFERENCES.

/bliul, Ge0aI 1979, The livestnck situntion in Nigeri-,
Mimec, Dept. of ASrice Tconomics ~nd Rursl Socionlo,

~hm~du Ballo University, Zarin,

iyedun, BeAe nd Adogbnye, J.De 1966, River fisherius
surveys in Northern Nigeria., The Nigerian ficlad vol,

JiXIIe NO. 4.

ANON. 1969, Fisheries Survey in the Western ond Mid-J.sioern
regions of Nigerine United Notion development

vrugramme; F.h.0. Rome.

+i/ONe 1970, Second National Development Plon 1970-74

Pederal Ministry of Information, Lajose

AiCNe 1974 sgric. development in Nigeria 1973-1985.
Published by Faderal Ministry of agrice and Natur:l

ileguurces, LS. pp. 558,

ANON, 1975, Third National Development Plan. 1975 - 15080
Voelume 1o Federal Ministry of Economic Development,

Lagose

~NON. 1977, agriculture, Food and Nutrition: Science
division. The first five yoors. International
Development Research Centre P,0. Box 8500, Ottaw:,
Canadae KIG 3H9, 60 Queen Street, Otawn pp. 31-36
On “Fisheries". In "Kayrayfish", the Nigeriasn
Decapod Crustaceans, their potentialities and .

importance in the fisheries programme of the Ninctoocn



Ce

“e

10,

1le

108,

cighties. A paper written ~nd presented at the
znnual conference of the fgricultural Socliety of

Nigeria (iuge 17 = 22 1980) by Alegboye, J.0.D

.modl, (e 1977. The fisheries in Lagos Lagoon Nigeria
Meice Thesis Universitat Zu Kiel, ppe 51 = 71, In
occassional paper No. 31 Sept. 1979, of Nig. Inst.

for Oceconcgraphy and Marine Reserrch, Lagos.

stlmme Te and Cmololu A. 1981 Consumers attitude to curcd
fish product in Migeria. Dept. of Human nitrition

University cf Ibadan.

Blighy GeEe. 1979, Methuds «f Marketing distribution and
ruality. A paper presented at Torry Research staticn,

.berdeen, 3cftland. 23rd - 27th July, 1979.
Downany CeJe 1977. Studies in Biolougy, No. 78, "Animals £.r
Man', Publ. by Edward innold (Publishers) L.T.D
25 Hill streect, London,
Claveland, P.H. 1970, Integrated principles of Zoolosy,
4th Editicn, 2nd printing by thc C.V Mosby Co. Londun,
Cushing, De 1975. Fisherles resources of the sea and thair

management. Oxford University Press, ppe. 6.

Dagety 1961. Niger dam project NEDECO/Balfuur Beatly,
Vole 6, ppe8. In Fisheries Scction, Aqgricmitural

develepment in Njgeria. 1965 -~ 1980,



109,

15. wnecyclopedia Britannicen, Vol. 7. 15th edition ppe 315 ~ 3.7,

16e iinsien, jene 1982. Various types of cances fishery in
Ikot - abasi, A paper presented at the c nference or
the fisheriles soclety of Nigeria, at Calabar, Nigeri:

2:ith = 27th Jan. 1982,

17. Tagaie, F.0. 1972. The studies cf the Biclogy of some
fishes and the fisheries of Lagos Lagocns Me3c.
thesis University of Lagoses In occasicnal paper [oell
ept. 1979 of Nig. Inst. for Oceanigraphy and Marine

Rcscarch Institute, Lagus, Nigeria.

10s Goidardy ieDe Mortimore, J..{, Norman, W.D. 1975. Some
wocial and economic implications <f pop growth in
Hausaland. In Caldwell J.C., ot al Population chaun o
aid secio economic growth in We..frican. London

University Press.

19, Gove 5  «Te 1952 Lahl and population «f Katsina provinc.
Govte Printer Kaduna, Nerthern Nigeria. In 2conomic

sSurvey of Kaduna State Agriculture. pp. 9, 1979.

20, llansen, Pe 1979, Fish presereation Methods a. paper
vrasented at the Jubilee Conference ~f the torry
research station, Aberden, Scotland, 23rd - 27th July,

1279,

21, Idyll, C.P. 1974. The sea against Hungere. P. 3 nubl, b

D
s

fitzhenry and White side Ltd Toronto, Canada.



110,

22, Kurneth, Cul. 1979, How changes in fish reseurces
and in the pegime of the sea are affoecting fisherics
Management, Management, development and utilization.
i, paper presented at the Jubilee Conference of the
Torry Research statlon, abenten Scotland, 23rd « 270
July, 1979, In advance in fish secience anud Technelogy
Plhe 6.

23+ Konan, MaMa. 1975. Occupation an. family patterns among L
Hausa in the Noerth of Nigeria. In Economic Survey

of Kaduna State: Agriculture, 1979, pp. 5.

246 Limlur, Fa Ko 1968, Capture, sampling and Ex-mination of

Fishes. In Methods for assaessment of fish production

in Fresh waters, By Ricker W.E., 1968. Chapte. 2.

Printed by Willmer Brothers Lt. Birkehead.

25+ Loawson, lHeK. 1968. The Zeconomic organlzaticn of the Byerla
fighing industry of the river Volta, Ghana Proca !Mnloca

soelety, London. 35, 273.

26+ Lipscy, G.R. 1963. An Introduction to positive economics,

Fourth edition. Reprinted 1978 by wWildenfild and

Nigalsen, Londona

L
a——

27y Lowce ~ McConnel, H.R. 1975. Pish communitices in Tropical

Tfresh water. Publ. by Longman Inc. New York.

28+ Lysak, heW. 18978. The rile of fishery in the hgric.

development of Kaduna State,



111.

29 llacr, .5 Motimcre, M,I.E. and Var DerLingen T. 1966.

Fish culture in East Africa. F...0. Rome, 1966.

20, Habawonku, F.A. 1981 Intgrated rural fisheries developmont
for Borno State. Prepared by contre for Agric. and
Rural Divelopment, DePt. of Agrice Econsa

University of Ibadan, Ibadan.

31e McConncl, N.C. 1978 Ecunomics,Principles, Prcblems and

Policies. Published by McGraw Hill Book Cu. New Yorke

32« Hensch, Mab. 1977, Sawme problem facing fish preservation
fish processing development in Ghana and suggesto!
sclutions, In proceedings of the International
Conference on Kainji Lake and River Basins developiacnt

in .grica, Ibadan. ppe. 322 = 32S.

33, Hoscs, u.B, 1982, Problems and Prospect of artisanal fichori.s
in Nigeria. & paper submitte! at the 2nd fisherios

conference <f Nigeria, January 1982, at Ca2labar.

34e lHagel, Le 1979, Aquaculture in the Third worlde In nimal
Rescarch and development, Vol. 93 77 - 115. Instiiutc
for 3cientific Co-operation, Tubingen, Foderal R_pullic

of Germanye Laupp and Gobel (Printers), Tubingene



112,

354 HNicholsy AeWe 1963. N /gricultural Surplus as a factor
in cconomiec Development, Journal of Political

sconomy LXXI, Febe 1963. ppe. 1 = 29 .

36e iKulsky, VeG, 1963« The Ecology of fishes Translated

from the Russian by L.Birkettpp.302 =nd 313 Acaderic

pruss, London and New Yorke.

37« ilybt Ga 1976. Coastal fisheries in Finnmark.

In ®conomic State and problems of small scalce fishocsics

ppe 38 - S8. Pub, by OECD, 75775, Paris cedex 16, France

38. Olayide A quantitative anaslysis for food
requirements, supplics and demand in Nige 1968 = 1905

F'—-'-.I-- DF-'pt. of .-='.3riC. L-‘l",- S

39. Olatunde, Aehe 1982, Strategics for increase in fresh
uater fish production in the Green Revolution proor 'mic,
paper submitted at the fisheries society of Nigeria
conference, at Calabar, Cross = River State Nigeriae

40e Oyatove, EeT.0, 1982. Develaping avaialle fish farminc in
Nigeria., An alternative strategy to the strategy
in the Green Revalution programme, A paper prﬂsanJT
at the fisheries socicty of Nigeria. 24th - 27th Jin,

1982, at Calabar.

41, Reedly we Burchard, J. Hopscn, J.iA; Jenncs, J and Yoro, Te

1967. Fish and fisheries of Northern Nigeria Publisiho!

by Ministry ¢f aqgric. N.rthern Nigeria. pp. 196 = 2.0,

Printed by Gaskiya Corporation, Zaria, Nygeriae



113.

424 DRehman, M, 1980. Fish Culture: Prlorities and Target for
incruased production. Apaper submltted at the natilonal
seminar of fisherles research, AHpril, 28th - 20th

1780, at Ibadan.

43, Richord, #.B. and Karl, a.S. 1969. College Zoolagy,

Printed by Macwmillan Publ. Co. Inc. Canada.

4da  Royce, Fatfa 1972. Introduction to fisherics Science

icademic press. New York, 3anfransisca, Londone

Phe 294

AS5. Jacun, 0.V. 1982, ayriculture and fishery development in
Niyceriae M roview paper. Kainji Lake rescarch

institute P.M.B, 66&, New Bussa, Nigeria.

A6s 3Golarin, B.B. and Udeolisa, R.5E.Ke. 1978, Survey of the
fishing gear of Lagos Lagoon. Nig., Inst. for
Cceanography and Marine rescarch, 1978. Annual

]'{cport, PR« 35 - 38.

47+ Steinborg, AM. 1379. Past, Present and future methods of utill
zntion. Paper submittel ot the Torry rescarch station
Aberdeen, Scotland, 23rd = 27th July 1979. In adva

in Pish Sclence and Technologye.

48s Todaro, P.M. 1977, Economics for a developihg world, an

introduction to principles, problems and policics Tor

development, Printed by Longman Group Ltd. London,




114,

iﬁPENDIX I

A questionnaire on fish and fish products

utilization

I. General information ' !
l
1. sState A LGA D i
Distric B Town E l
Village < Compound F f
L T —— —‘—l-'j
= Nome cf respondent: Age Religion |
Je Name of village of respondent:
‘e vhat is your major occupation ?
A Farming D Civil servis
B Hunting E Self cmpiov:
o Fising F Other (sn.:ci:

S5 Is fishing a major occupation ?

f Yes B No,
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6e “/hat is the size of your family ?
i 1 member E 5 membit
3 2 membep F 6 membor
C 3 members G 7 memborg
D 4 members

7e How many of the members of your family do any fishine

[———

C

2 members

3 members

IT Production and Processing of figh

e Production
-—-—-ﬁ

la How often do you fish,

H

Every day

Twice a week

D

I

Above 3
on average ?
3 times o owook
| z .
4 times o ve -

2e Do you fish in group or indiwidually ?

A

Group

B

Individually




Se

Cu

bo you fish in a specific arca 2

Yes B
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No.

“hat is the average distance of your fishing

arcals) from the village ?

h less than
L i I | 1 km;
B 1 to 3 km

D

E

how,

Jhat equipment do you use in fishing

‘ Gun
Bi — Cutlass
C Spear
D Netting
(type)

Clu!

Knir

Trap

How much meney do you spend on average, per fishin

trip, on material necded for fishing ?

i Nothing D
B N1=5 E
c 46 = 10

H1ll - 20

N21 = and abova:

Uth\'.'_".'_a{:': N ol
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Ta How often do you have a successful fishing trip ?

;K[::q__ﬁ_[ Every time C [::::::]
5 % of the time D l: % of tho Bio

——

Y oof tho o

Ca iihat species do you usually catch ?
A D
B E
~ F
Qe Which are the larger species you have caught ?
DU : Y
i ;
B E
]
c b
_.Fish (Hame Number Average weight if

Known
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1C. How do you usually convey catch to the village or
market ?
S — -
A i Head D Motor cri
“‘-—,H_
B Bicycle E Lorry /o,
L
C Motaorcycle F Cther{npeciy
1la What periods of the year do you have the most

successful fishing expeditions ?

oanm——
[~ ——
A Ralny season D other(gpeci:
H—h‘-_--—-‘
% Dry season B Cther(speci{
C All year round
T
12, What periods of the yecar do you have least sucGussiul

fishing expeditions ?

rm—————-‘
&L Rainy season C All vaRar row

B Dry season D Other(specily:
L I e

Be Processing

1e Do you usually process your catch yourself ?

A Yes Oy
__-""l‘




e
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Where do you usually do the processing ?

i I‘Near the spot C
— of catch. ‘

B! i the farm D

— ]

How much time de you spend on average, to procoss woch

expedition's catch ?

Ar i Up to 6 hours D 25 = 36 v
B 7 - 12 hours E Maore than

36 hours,.
c b 13 - 25 hours .

Do you do the procegsing alone or are you halpsl

by others ?

A Alone B

with <thers

What materials 40 you usuwally use for the procesinnyg 2

A , D
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What methods do you usually adopt for the procec: . .in
A (o

E
B D

How much do you spend on materials, on averaqge,

per expedition cateh ?

e ——————
A Nothing Dy ) $ 11 -
B E E £ 21
C | $ 6-10

of your catch,

Consumption

1. Approximately, what proportion, on averacde
of an expedition's catch do you consume in

housechold ?

A None D Betwoeon
5 arnel
B Some but E Over 7 ui
less than % not all
C Between % and F All
3 ]
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Approximately, what proportion, on average, of an
expedition's catch do you give out (free) to

friends and relatives who do not live with you ?

e

A None D Between % and ¥

B Some Ei !Over 3 but

but less than % not all

————

o Detween % and % F Ihll

If you were to buy the proportion of your catch that
you consume or give away, what is your estimate oF

its value per month 2

A Nothing b l 411 - 20

—

B M1l - 5 oS 421 and oiear

C NS = 10

How much do you spend, on average buylng meat «f

domestic animals per week ?

A Nothing D 11 -~ 20

B #l - § E 20 and alove

C H6 - 1%
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Narketing

1. What proportion of an expedition's catch,

on average, do you sell ?

ﬁ! ’Nﬂnc D | Betweun 5 -

%
B Some but less E Aboyea 3 t
not =11
C Between % and F AL
b
2e Where do you sell ?
A In & market D To mi-Jdl. m-..
R - that carries
B Direct to to the miuie
e}
customers in
their houses E Oothir i
- (specify)
c Pezople come to buy
from my house.
3. How do you sell
A In bulk not D In bulk
weighed ) weighing
B[ In Pieces not E In pilcecas
welghed weighiing
—
of Other methods (specify)

o

T
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da If you sell in pleces or in bulk by weight,
how much do you charge per kile ?

Species Price/Kilo

-

Se If you sell in bulk withowt welghing, whot

is the pries you get, un average, for a small

and large-sized fish of a given species ?

Species of fish Price of small | Averago
one price of
a larne e

1. Tilapta

2. Clarias

3. Lates niloticus

6.

Ge  hre the prices «f fish you sell affected by Lhe

season of the year ?

A Yeos B ~ NG
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If answer to 6, is yest, when is fish most

expensive and chiapest

Highes

Lowest

Do you incur

»
"

If answer to 8, is yes, give an cstimate o

t -8 e seesssssanswe

any marketing cost ?

T

Yes BI

cost per expedition's catch

S e s sassas"sastssn

No.

Arc¢ you always able to find buyers for all you

want to sell

AJ__

?

Yoes B

A

—

NOe

If answer to 10. is No, what do you do with

the unsold portion ?

:\| l

consume at home

Gilve away

{ |

——

Throw away

Other
(spacify)
Ot.ier

{speeciiy)
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Under cach of the foldowing headings, state what

problems you have.

Problems

Fishing

Transport

Processing

La

9.

10.
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APEENDIX II

This is a questicnnaire meant to evaluate consumer
profrences in terms of type of fish consumed and state of
£ish preferrad,

A 19 vhat type of fish do you prefer ? (Se= diagrams

for guide),
se  Tilapin
be Momyrid

Cu Catfish A (Clarias)

Je Catfish B (Synodontis)
Ce Lates niloticys

fo Alcstes

2a In what state do¢ you want cr prefer your fish 7
(Underline the appropriate one (s) ).
D Smoked
be Dried
Ce Iced fish
59 Fresh fish

Ce FriEd

2be ©Of the above types of fish, which cone do you

consider as most palatable ?

2ae Which type of fish deo you consider as most expensive ?
a. OSmoked
be Dried

Ce Iced
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Fresh fish

Fri(.‘do

+hich type do you csnsider as the cheapest ?

Smoked
Dried

Iced

Fresh fish

F'ri(:f!.

'hich type of fish do you consider as readily

available for your consumption ?

Je

Smoked
Dried

Iced

Fresh fish

Friedi.

. ftar purchasing your desired fish, how do you prepare

& for vhe table 7 (Number 1,2,3, as applicable).

Je

de

:}.

Ce

Pepper soup

Fried and eaten

Fried and made into stew
Boiled -nd made into stew
Smoked and caten

Gthers (plcase spl';‘CifYJ.---o--...-..-.o-.



