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[Abstract] SUISAN KIHONHOU (the Basic Law on Fisheries Policy in Japan) lays down the basic
framework of the Japanese fisheries in the 21st century for the Coastal-fisheries Promoting Law of 1963
aiming at correction of income difference between fisheries and other sectors. With the political doctrines
of @ stable supply of fisheries products to the Japanese and @ sound development of fisheries in Japan,
the law covers not only fisheries including fish processing and marketing sectors, but also general public
as consumers of fisheries products. The food sufficiency rate of fisheries products in Japan decreased to
53% in 2000 because of overfishing based on socio-economic factors in addition to natural cause. The
stable supply of fisheries products for the people requires sustainable utilization of resources with
appropriate resource management. The reduction of self-sufficiency rate is affected by the change in
demand from subsistent food intake to substitutional food intake in affluent society. However, the
Japanese fisheries sector facing with one of the three richest fishing grounds in the world has far better
production conditions than agriculture. For sound development of fisheries, to actively engage in resource
management and to establish fisheries business enterprises, which earn fisheries income comparable to
other sectors, are important. The correction of income difference have long been the theme for coastal
fishing households with vessel less than 5 gross tons, the majority of fishing households in Japan. But the
efforts have been in vein and income dependence on fisheries has decreased among fishing households
after the 1980s. Thus, the fisheries business in the future must include not only marketing, processing,
and eating out sectors, but also the marine recreation sector. The law provides the base for revival of
fisheries as an environmentally graceful industry with preservation of marine eco-systems and contributes
to the solution of environmental problems on the earth.
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The Problems about Various Works Based upon Coastal-fisheries
Promotion Law and the Measures Demanded for the Newly Enforced
Fisheries Basic Law to Take up
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[B#] KREEREFFIEEN, BAOKEEBENOEHIEDOLNL D L LTWD, EHATED
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[Abstract] SUISAN KIHONHOU (the Basic Law on Fisheries Policy in Japan) was enacted and the efforts
toward the revival of Japanese fisheries have been launched. It is most important and needed to take a
step for improvement with grasping problems calmly and precisely after the comprehensive study on why
marine environment surrounding Japan has been degraded and the fisheries resources have been
decreased. Therefore, this paper discusses problems at the implementation of the Coastalfisheries
Promotion Law of 1963, aiming at application for various measures to promote the Japanese fisheries
based on the law.
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International Management of Tuna Resources
and Flag-of-convenience (FOC) Fishing Vessels
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[Abstract] Sound management of tuna resources requirs international cooperative regime. However flag-
of-convenience(FOC) fishing vessels operating outside such a regime are posing a serious threat to the
international effort for conservation of tunas. Those FOC vessels are taking advantage of the short
comings of the principle of the flag state control, the basis of international managemert of tuna resouces.
In the near future, measures will be taken to overcome the short commigs by focusing upon the
Taiwanese vessel owners who actually control the fishing operations of FOC vessels.
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“A Study on the 2002 Revision of the Common Fisheries Policy:
Common” Fisheries Policy or “Regionalized” Fisheries Policy?
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[Abstract] The European Union has a Common Fisheries Policy in order to manage fisheries for the
benefit of fishing communities. The deadline for the review of the CFP has now expired and it is possible
the new CFP can come into force in 2003. In this paper, we will examine the problems of the CFP and
discuss the introduction of the Regionalized/Decentralised Fisheries Policy, which includes Shetland
Shellfish Management, PESCA Initiative, and INTERREG Initiative.
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[Abstract] Japan's chum salmon stocks have been maintained by liberating their fry. Since the mid-1970s,
return rate of the chum salmon had increased rapidly until 1996,which the Fisheries Agency of Japan
admired as resulting from an innovation of hatch-and-release technology. The return rate, however, has
been falling dramatically thereafter. Regime shifts of the climate-ocean-marine ecosystems occurred in
the years 1976/77 and 1997/98 in the North Pacific, which coincide with the steep rise and abrupt decline
in the return rate. The return rate is, in other words, survival during the marine life of chum salmon and
it is assumed that its variations are due to the regime shifts of climate-ocean-marine ecosystems.

[Key words] chum salmon, seed liberation, return rate, technological innovation, regime shift
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The number of chum salmon fry liberated from
Japan had increased since the mid-1970s, but
remains leveled-off from the 1982 year-class
(released in 1983) (Figure 1). With increasing
number of released fry, more and more salmon
returned year by year to the mother country,
which culminated to 88 million in 1996 (the 1992
brood) from 3.7 million in 1962 (the 1958 cohort) ,
followed by a dramatic fall to 44 million, almost
half of the number four years before, in 2000 (the
1996 year-class). Return rate rose to 4.5 % for the
1992 year-class from 0.5-1.5 % for the 1962-65
broods, declining steeply thereafter to 2.3 % for
the 1996 cohort, about half of the value for the
1992 year-class. It is apparent that the trend in

returns of liberated salmon reflects that in
biomass, from the fact that the returns are
negatively related to the average weight of
returned fish (Figure 1).

Although it is hardly deniable that the rise in
returns until 1996 had been contributed by the
hatch-and-release operations, the point is to
evaluate the return rate. Report on the Japanese
Fishery for the Year 1998 published by the
Japanese Government says, "Since the early 1960s
when feeding rearing and timely release was
introduced to the chum salmon enhancement
program, the return rate of salmon to Japan has
gone up." Was the rise in return rate really
brought about by the innovation of fry liberation
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techniques ?

Reproduction of the Japanese chum salmon has
been maintained by the human work, hatch-
release operations, implying that the returns are
determined both by how many fry are released
and by how many adults of the same brood return
compared to the fry. The liberated fry in number
had increased gradually from the 1966 to the 1973
yearclass. The return rate, which was low
(around 1.0 %) for the 1962-73 broods, jumped to
some 2.0 % for the 1966 cohort and remained
stable until the 1973 cohort, showing that the
returns increased due to the rise in the number of
liberated fry. For the 1974-82 broods, both the
number of releases and the return rate rose,
resulting in a rapid augmentation in returns.
Although the releases in number stayed nearly
constant for the 1982-91 cohorts, their return rate
went up more and more and a high level of the
return rate had been kept. In spite of the almost
constant releases, however, the return rate
thereafter has gone down abruptly from the 1993
year-class to the 1997 cohort, whose return rate
was almost at the same level as the 1980 brood
(Figure 1).

The return rate of chum salmon is, in other
words, survival during their marine lives.
Beginning with the 1993 year-class, the return
rate has reduced and for the 1996 cohort it falls to
a level 16 years before in the course of four years,
though the releases have been kept at a high
level. We could not explain as an effect of the
technological innovation its sudden about-face
from the steep rise to the dramatic fall.

Long-term catch records of major salmon species
in the North Pacific have shown wide fluctuations.
Productions of pink, chum and sockeye salmon
have exhibited a similar pattern to each other ;
they peaked in the late thirties, followed by a long-
lasting low-level, and began to increase abruptly in
the mid-1970s. Afteruards, they entered in a new
declining phase in the mid-1990s. Average body

weight of the returned fish shows a falling trend in
the stockrising phase and vice versa, which
suggests that the trend in the average weight
negatively reflects well that in biomass.

Patterns of fluctuations in the return rate of chum
salmon to Japan coincide with those in its catch in
Major Fishing Area 67 (east of 175W, north of
40N; defined by the FAQ) and also with those of
major salmon species in the entire North Pacific.
Regime shifts in the climate-ocean system in the
Pacific Ocean occurred in 1976/77 and 1997/98,
when the regime shifts of the return rate and
average weight also took place.

The facts above suggest that the upward trend in
the chum salmon's return rate resulted from the
regime shifts of climate-ocean-marine ecosystems,
not from the improvement of the liberation
technology, which tells that the salmon
enhancement policies aiming at increasing
biomass by the technological innovation needs be
reconsidered.

The population dynamics of fishes is a discipline
that has supported the idea of  "stock
enhancement through the liberation technology”,
as well as the thought of " stock management by
regulating fishing efforts . It is the subject for the
21st century to construct a novel theoretical
system founded on the regime shift theory instead
of = the population dynamics, for the better
management of the living marine resources.
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Figure 1. Trends in the number of chum salmon fry released from Japan and of adult returned after 4
years to the mother country, the return rate and the average body weight (3-year running
mean)of returned fish, for each year class.
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[Abstract] The need for solving the problems militating against the development and rapid economic
transformation of the Nigerian fishing Industry is the bases upon which this study rests. The task to
profound solutions to the identified militating factors is difficult, but challenging. This paper therefore
highlight an overview of Nigeria, her major fishing areas and people actively involved in the sector. The
major prospects in the Nation's fishing industry were examined with a view to strengthening and
consolidating its achievements. Finally, actions are proposed to be taken at Governmental, communal and
funding agencies level.
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INTRODUCTION with more than half of the workforce engaged in

farming, most of which is subsistence.
Nigeria is Africa’s most populous country with a

total landmass of 910,770 square kilometers. Its
total area is 923,770 square kilometers with'an
estimated population of about 114 million people.
Its coastline is about 853 kilometers in length. The
climate varies, equatorial in the South, tropical in
the Center and arid in the North. Its annual
rainfall is 1828 mm. Situated on the Gulf of Guinea
in West Africa, Nigeria is bounded on the North
by Niger Republic and Chad, on the East by
Cameroon, on the West by the Republic of Benin
and Atlantic Ocean by the South (See Fig. 1).

The economy of Nigeria is mainly Agricultural

STATE OF THE INDUSTRY

Currently, the Nigerian fishing industry is in a
poor state. There is over-capitalisation in the
industrial fleet, over-fishing of the coastal

resources, declining catch in quantity. According
to the Nigerian Fisheries statistics (2000), the
trends in vessel license data show that between
200 and 300 vessels have been license to fish and
shrimp every year in the last decade and have
together been landing between 25,000 and 40,000
tons annually. (FOS 2000) The number of trawlers



OMOTOSO FUNMILOLA

also license for shrimps are on the increase so
also the total shrimp landed, with 12,254 tons in
1995, when 235 vessels were licensed and 20,000
tons in 1997 when 266 vessels were licensed.
(FAO 2000).

It should be noted that correlation is impossible
because official records of shrimp landings
include those of the artisanal sector are not
known. It is clear however that current output
level of the shrimp fishery is beyond potential
yield estimates.

The shrimp industry is performing reasonably. In
June 1998, Nigeria accomplished harmonization in
the EU market for her fish product exports, which
is mainly shrimp (head-on, headless and p.u.d.),
together with other products such as sole-fillets,
cuttlefish and crab claws. (FAO 2000). There is
little fish farming culture in Nigeria. Several farms
in homestead category have pond sizes in the
range of 0.02-0.6ha with. There are about 1,500
larger farms in the range of 0.5-40ha with a total
area of 6000ha. These farms are small scale, made
up of one or few ponds and with low yields or even
derelict. Only about 300 are known to be
functioning. For now the fishery management
system is hinged on the Open Access system.
From all indications, the fishing industry in
Nigeria is however promising. The regular and
increasing glut in the oil prices in World market is
pushing the Nigerian Government to place more
emphasis on her fishing sector as a source of
foreign exchange earner. In this circumstance,
many laws have been enacted to checkmate the
depletion of the sea resources. (Sea/Fisheries
Decree 1992).

MAJOR FISHING AREAS:

Niger Delta is one of the largest deltas in the
world and the third largest in Africa. This large
expanse of wetlands, covering about 20,000 sqg.
Kms. is located in the South Eastern Nigeria and

houses the most valuable renewable and non-
renewable natural resources. It is the major
artisanal fishing areas in the country. This is due
to the availability of many rivers, creeks and the

~Atlantic Ocean. All these water(s) are the bedrock

of artisanal and industrial fishery (see Fig. 2).
However in the far North of the country, there are
some rivers like Hadejia, Rima etc in which low-
scale inland fisheries thrives. Lake Chad in the
North Eastern part of the country is an equally
important fishing area. Clarias species is abundant
in the lake. Yields were 32,474t, 38,246t, 38,753t
and 45,237t in 1995, 1996, 1997 and 1998 (FAO,
2000). In the middle belt, there are two important
rivers: River Niger and Benue. On River Niger,
there is a man-made lake known as Kanji Dam,
fishing activities are the major source of livelihood
of the inhabitants of these areas.

PEOPLE IN THE FISHING AREA

Fishing in Nigeria is mainly the pre-occupation of
those living in the coastal region, particularly
people in the Niger-Delta area. There are more
than twenty ethnic groups in the area with a
population of about seven million, with links to the
linguistic groups of Ijaw, Edo, Igbo, Delta, Cross-
River and Yoruba.The communities of Edo origin
in the Niger Delta can be found in Delta and
Rivers states while those of Igbo origins are
mostly located in Delta, Rivers, Imo and Abia
States. On the other hand, the main representatives
of the Yoruba ethnic communities in the Delta are
the Ilaje and Tkale of Ondo State and Itshekiri of
Delta State. However, some Northerners
particularly the Hausas and Fulanis who live
around Lake Chad and the banks of Rivers
Hadejia and Rima also engages in the fishing
industry.
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TYPES OF FISHERIES

Nigeria is blessed with resource base that can
support the development of offshore, inshore,
brackish water, inland capture fisheries and
aquaculture.

Nigeria offshore resources are located between
the 30 nautical mile territorial limit and the 200
nautical mile Exclusive Economic Zone. (EEZ). It
consist mainly of Tuna which forms part of large
Gulf of Guinea stocks. The inshore resources
support a very active industrial fleet of fish and
shrimp trawlers and a huge artisanal canoe fleet.
The industrial fleet consists of small and medium
sized vessels in the range of 9-25m LOA and 20-
150 GRT. They trawl for finfish and shrimp along
the entire 850km coastline but are concentrated in
the Eastern portion because of the higher
productivity of the waters, off the Delta region and
the wider continental shelf.

Fishing effort is high with 62 fishing and 162
shrimping vessels in 1998 landing a total of 29,475
tons. The trawling industry is more developed and
organized under the Nigerian Trawlers Owners
Association. There are about 40 trawling
companies in Nigeria. Artisanal fishery is very
important representing a considerable proportion
by weight of total fish landings. The artisanal
canoe fleet exploits coastal waters up to 5 nautical
miles from shore with vast networks of brackish
waters of the Niger Delta and other major rivers
estimated to be about 858,000 ha. It is a low
technology, labour-intensive fishery using canoes
of about 6-13m long, paddled or motorized. It is a
major livelihood source for rural communities
along the entire coast and expansive estuaries.
Inland fishery is basically artisanal, exploiting the
major rivers, their tributaries, natural lakes and
various reservoirs with wooden canoes.

The total surface area of freshwater bodies in
Nigeria has been estimated at almost 15 million
ha. This includes rivers, flood plains, wetlands and

lakes (natural and artificial). About 1.75 million ha
of this is available and suitable for freshwater
aquaculture. There is also an estimated 500,000 ha
along the coast that is suitable for marine culture.

TYPES OF FISH

In Nigeria waters, there are numerous species of
fish and wvarious grades of shrimps. In the
Maritime states of Nigeria, the following families
of fish are common. SCIANIDAE (Croakers);
(Pseudotolithus  semegalensis, P  typhus, P
brachygnathus and P elongates POMADASYDAE
(Grunters); (Pomadaysis jubelini, P rogeri.
SERRANIDAE (Sea perches); Ephinephelus
aeanus, E.caninus, Promicrops ditobo,
CLUPEIDAE, (Herrings); Ethmalosa fimbrata,
Ilisha africana, Sardinella camatonensis. ARIIDAE
(Sea catfishes); Arius gambienses, A. mercatoris.
CYNOGLOSIDAE (Soles); Cynoglosus senegalensis,
C. browni, C. canariensis. CARANGIDAE
(Chloroscum brus chysurus, Vomer setapinis (Moon
fish), Caranax hippos, Trachurus trachurus.
CICHLIDAE; (Tilapia nilotica. XIPHIIDAE
(Sword fish); Xiphias gladius, ELOPIDAE; Elops
lacerta, E. senegalensis, Megalops atlanticus, (Half
breaks), (Hemirhamphus brasilensis).
CORYPHANIDAE (Pampano); Coryphaena
equiselis, C. hypprus. EPHIPPIDAE; Drepane
africana, Chaetodipterus  lippie. MUGILIDAE
(Grey mullets); Mugil cephalus, M. falcipinnis.
Others include sharks and rays. These are:
PRISTIDAE; Pristis perotteti RHINOBATIDAE
(Guitar fishes), Rhinobatos rasus, R. rhinobatos.
DASYATIDAE (String rays), Dasyatis rudis, D.
margarita. MYLIOBATIDAE (Eagle rays);
Rhinoptera marginata, R. javanica, Aetobatus
narinari, Myliobatus  aquila. SPHYNIDAE
(Hammer heads); Sphyrna diplana. MOBULIDAE
(Devil rays), Mobula rancureli, M. wmobular.
CARCHA RHINIDAE (Blue sharks); Scolidion
terra novae.
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In the inland states of Nigeria, the following
families of fish are generally commonly available:
LEPIDOSIRENIDAE;  Protopterus  annectens
POLYPTERIDAE; Polyterus ansorgei, P senegalus
senegalus, P, bichir lapradei, P, endlicheri endlicheri.

OSTEOGLOSSIDAE; Heterotis niloticus.
MORMYRIDAE; Hyperopsis bebe occidentalis,
Mormyrus ~ rume,  Mormyrops  deliciosius,
Gnathonemus  tamandua, G.  senegalensis.
GYMNARCHIDAE,; Gymmnarchus niloticus.
CENTROPOMIDAE; Lates niloticus.

CHARACIDAE; Hydrocypus brevis, H. forskali, H.
lineatus, Alestes baremos, A. dentex. HEPSETIDAE;
Hepsetus sarcodaces odoe.

CITHARINIDAE;  Distichodus  rostratus, D.
brevipinnis, Citharinus citharus, C. distichodoides.
ARIIDAE; Arius gigas, MOCHOKIDAE Synodontis
membranaceus, S. clarias, S. melanopterus.
CLARIIDAE; Clarias lazera, C. anguillaris,
Heterobranchus bidorsalis. MALAPTERURIDAE
Malapterus electricus. SCHILBEDAE; Siluranodon
auritus. BAGRIDAE; Chrysichthys nigrodigitatus,
C. furcaus, Bagrus bayad macropterus, Clarotes
laticeps, Anchonoglanis biscutatus, A. occidentalis,
Europius niloticus and CYPRINIDAE; Labeo
senegalensis, L. coubie.

FISHING METHODS

In Nigeria, there are two main methods used in
capture fisheries. These are Industrial and
Artisanal. The broad populace of Nigeria
fishermen are artisanal because of its low-cost
while the Industrial sector engages the use of
sophisticated and expensive trawling system.

FISHING GEAR USED

In the artisan sector, there are two main types of
fishing gear, these are:

The nets, which consists of gill net and bag net.
They are used in sea fishing and also in the

brackish freshwater fishing. The nets are of
various mesh sizes, thickness and make.

Most are of synthethic fibre, especially nylon and
are either monofilament or multifilament. The
monofilament is predominant in the sea while the
multifilament is used in freshwater depending on
the target fish. The traps are used mainly in the
brackish and freshwater fishing and shrimping.
The most popular type used is conical in shape,
either made of bamboo strands woven together
with cane material "thread". The other one is
made from wire mesh material made into a funnel
shape. They are both used for catching fish and
shrimps. There are other traps. These are long
lines and fishing "troughs". Long lines are used
for catching big dermersal species like barracuda,
sharks. Shinny nose etc. while "troughs" are used
to cut paths from the canal and the opening is
covered with nest against the direction of the flow
of the river current. The traps may or may not be
baited, but if baited, it is with palm nuts or small
fish.

IMPORTANCE OF FISHING TO THE ECONOMY

There are three major importance of fishing to the
Nigerian economy. It generates employment
Opportunities for the citizenry. In the entire
artisanal coastal and inland sectors, fishing is the

.major source of livelihood. A total of 700,000

fishermen (500,000 coastal and 200,000 inland)
are recorded as primary producers. (FAQ, 2000).

For such a well integrated, total employment
could well be five fold. The Industrial sector
provides employment for about 100,000 Nigerians
in various fields, such as management,
engineering, vessel operation, processing,
distribution,  marketing etc. = Commercial
Aquaculture is gaining ground and is also
generating employment. Many others are
engaged in fishery research project. :

It also generates Foreign Exchange. Output of the
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fishing industry is very important economically.
Although less than 5% of the total supply is
produced locally, it accounted for 1.7% of the 38.7%
contributed by Agriculture to Nigeria' s GDP in
1997 (FOS 1999). According to Adesinmi and
Aderinola (1986), the contribution of the fishery
sector to the GDP during the 1973/74 fiscal year
rose from N465 million to N743 million in the
1979/80 fiscal year. The Industry feature
prominently in International trade with S50 million
of export in 1997. There are also significant
records of export of ornamental fish. It is a
veritable source of Protein to Nigerians. The
importance of protein in the dietary contribution
of Nigerian food sources cannot be over-
emphasized. It contributes 47.98% of the total
nutritional intake hence eliminating to a large
extent the scourge or outbreak of nutritional
diseases among citizens.

PROBLEMS

There is a myriad of developmental problems in
Nigeria fisheries that require attention. Many
arose from limited local capabilities, others from
financial resource constraints. Prominent among
them are: Over-capitalisation in the industrial fleet,
over-fishing of the coastal resources resulting in
declining catches both in quantity and quality.

There is also a reduction in the number of vessels
licensed to fish, thus decline output. Some of
those registered and licensed were inefficient as
most of them are at sea for only about 200 days
per year. There is environmental degradation
particularly pollution arising from oil spillage,
human, industrial and geophysical. Many fishing
households in this environment can only subsist
having lost their income generating capacity. The
waters around are simply becoming unproductive.
The inland fisheries resources are also highly
depleted, especially the rivers, where illicit fishing
practices are rife and erosion and siltation occur

annually. Trawlers menace is a major problem
confronting the artisanal fishermen. Most of their
nets set over time are often destroyed. The 0-5
nautical miles reserved for them are often violated
by trawlers especially shrimpers combing the
river mouths for their target species.

This result in a significant degradation of the
coastal dermersal stock hence, a general lull in
the economy. Also, some neighboring countries
fishermen do trespass into Nigerian waters. An
example is the encroachment of the neighboring
Cameroon fishermen into Nigerian Sea through
Bakassi Peninsular in 1999. This resulted in
colossal loss of human and material resources.
Lack of adequate knowledge about essential
issues like navigation, weather forecast,
communications and the vital culture at sea are
some of the problems of the sector.
Oceanographic  conditions, including  poor
upwelling, limit the productivity of the waters off
the Nigerian coast.

This is compounded by the general narrow
continental shelf and the result is limited potential
yield of dermersal finfish stock. There is also lack
of basic training and technical innovations for
fishermen. Extension agents who are supposed to
be harbinger of new ideas were either non-
existence or inadequate or not encouraged. Most
fishermen are poor and could not procure inputs
to boost the sector. Many of them relied on un-
sea-worthy motorized canoes, which always bring
mishap to them, for example the canoes are
usually made of wood materials with higher
relative density than the sea water, which sinks
instead of floating in case of mishap. There is also
dearth of inputs, such as outboard engines, spare
parts, fishing nets, smoking kilns etc. The
coastline of Nigeria is not indented as those of the
developed seafaring nations of the world like
Japan, British Isles, British Columbia etc. Hence,
easy establishment of fishing ports and terminals
is difficult and costly. The limited area of African
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Continental Shelf also affects Nigeria. The 100-
fathom submarine contour, which is taken as
delineating the edge of the continental shelf lies as
far as 80 kms offshore. This is considered too
close for extensive fishing.

Government role in providing support for the
industry is very limited because of lack of
resources to maintain infrastructures that could
enhance the performance of the industry like
fishing ports, lading jetties with adequate facilities
for the docking of ocean-going fishing vessels,
cold rooms, processing plants fuel dump, slipway
are inadequate. Most fishing terminals were
either neglected or under-utilized. Credit facilities
were not easily available. Where available, it is
based on favoritism and nepotism.

Regulation laws were not adequately enforced.
Most cooperative societies, which some of the
fishermen belong to also work against their
progress. There is high degree of exploitation by
their leaders who sees themselves as quasi-
government officials. The association leaders who
also double as middle men who will then give it
out to the fishermen at very exorbitant prices
usually hijack most inputs occasionally loaned at
subsidized rate by the Government.

PROSPECTS

The aforementioned problems are not without
solutions. With government’ s present renewed
determinations, and concerted efforts through the
following prospects, there is indeed a better
tomorrow for the Nigerian Fishing Industry. The
ultimate goal of development in the fisheries
sector is to meet the country’ s demand for fish
and fisheries products from local sources and
replace imports. Inland capture fisheries and
aquaculture seems to have the greatest prospects
for substantially increasing fish supply.

Government has embarked on the development
of an extensive backwaters in the estuarine belt,

which have been depleted over time by capture

fishery, to support ancillary culture practices,
including cage and pen. The key is to promote a
culture of fish farming in the rural communities
that are close to the resources. The aggregate
output of their individual small "holdings" have
increased due to the availability of adequate
supply of fingerlings of fast growing and cultivate
species and aggressive researches aimed at
developing the sector.

Closely related is the prospect of enhancing the
yield of reservoirs by re-stocking and controlling
harvesting. This is already being practiced,
though sporadically but with good results. A good
example is the Kanji Lake, under the management
of a Nigerian-German (GTZ) development
cooperation project. The prospects for further
development in the inshore fishery are the recent
efficient management and control of operations
aimed at arresting the trend of degradation
vocations. The artisanal coastal and brackish-
water fishery is selfregulating; hence there is
recovery of stocks offering prospects for
sustainable exploitation.

The joint funding by GEF/UNEP/FAO will
address the topical issue of resource, resulting
from inappropriate  harvesting  technology.

- According to the FAO, the potential yield of

offshore resources within the EEZ is estimated to
be only moderate, of the order of 10,000 t and
virtually untapped. There are prospects for
developing a suitable industry to exploit the
resources. The very active trawling industry
gradually being reoriented to acquire the
necessary technology and diversify their
operations. The output has high potential for

. import substitution, as the composition of species

is the same as has been popularly accepted in the
Nigerian market. The reservoirs and lakes are
also in a better state, with various management
measures been applied. Re-stocking with high
quality  fingerlings is enhanced natural



Problems and Prospects of the Nigerian Fishing Industry

productivity. The government has embarked on
vigorous Researches and Trainings. Already,
fisheries research and ftraining are the
responsibilities of Fisheries Research Institute
and their affiliated colleges.

Development departments, such as Department
of Fisheries, also contribute to human resources
development  through  shortterm  training
programmes and sponsorship of trainees in the
colleges. The Nigerian Institute for Oceanography
and Marine Research (NIOMR) is the agency of
the Federal Government established to conduct
research into the resources and physical
characteristics of Nigerian territorial waters and
EEZ. Its activities include fisheries and other
aquatic resources surveys, marine geology and

geophysical surveys, physical and chemical
oceanography, fishery technology research,
brackish-water  aquaculture  research, and

extension research liaison. NIOMR is based in
Lagos, with a substation, the African Regional
Aquaculture Centre (ARAC) at Aluu, Port
Harcourt, where its brackish-water aquaculture
research and training activities are based.
Research results in NIOMR have helped national
fisheries development in many areas, including
better data sourcing and management, policy
design for resource management, technical
improvement, environmental awareness and
contributions to International cooperation. ARAC
was established in 1979 as an FAO/UNDP
regional project to train senior technical human
resources required for  planning and
implementation of aquaculture development
programmes in Africa. At the end of FAO/UNDP
funding, the centre was adopted by the Federal
Government as a division of NIOMR. ARAC
continues to conduct research in fish breeding
and genetics, fish health and disease, fish
nutrition and shellfish culture; to develop culture
systems suitable to indigenous species; and to
train at various levels, from management to

operational and extension.

Its mandate has been broadened to include
freshwater aquaculture research, and it is now
affiliated to the Rivers State University of Science
and Technology, for the award of post-graduate
diplomas and Master of Technology degrees in
aquaculture. The Federal College of Fisheries and
Marine Technology is directly responsible to the
Federal Ministry of Agriculture. The college has a
mandate to train middle-level manpower for the
industrial fisheries sector, and it awards National
and Higher National Diplomas in Marine
Engineering, Nautical Science, and Fisheries
Technology, based in Lagos, and its facilities were
developed with the support of Japanese
International Cooperation Assistance (JICA).

Also, the harmonization of Nigeria with EU
regulations resulted in the listing of approved
vessels. It has enhanced the fishing sector by
stating special conditions governing imports of
fishery and aquaculture products originating from
NigeriaThe National Institute for Freshwater
Fisheries Research (NIFFR) is based in New
Bussa, on Kanji Lake. From its initial focus on
Kanji Lake Fisheries, its mandate has been
extended to cover all inland water resources. It
conducts research in biology of fish and other
aquatic resources of Nigeria inland waters;
hydrology and limnology of water bodies;
ecological and socio-economic effects of
development of man-made lakes; rational
exploitation and utilization of aquatic resources;
extension and liaison services; and training.
Among other achievements, NIFFR has made a
positive impact on the management of Kanji Lake
fisheries through a Nigerian-German (GTZ)
cooperation agreement. The project is currently
operating a strategy for sustainable exploitation of
the lake, which include byelaws, and regulations
for conservation and control of water hyacinth.
The management model of the project will be
applied to other important water bodies as
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resources become available.

Training of technical personnel for planning and
development of inland-water fisheries
development programmes is the responsibility of
the Federal College of Freshwater Fisheries
Technology, also based in New Bussa, with an
outpost in Baga on the shores of Lake Chad. The
college awards National and Higher National
Diplomas in  Fisheries Technology. The
curriculum includes inland capture fisheries
technology and aquaculture management. The
college is autonomous and responsible direcﬂy to
the Federal Ministry of Agriculture. All fisheries
research and training agencies are linked to their
equivalents in the other sub sectors of agriculture
through the Department of Agricultural Sciences
in the Federal Ministry of Agriculture.

There is a current World Bank-assisted Nigerian
Agricultural Research Programme (NARP) of the
Department, by which all agricultural research
activities are coordinated towards achieving policy
objectives. International Development Cooperation
gives another prospect for the fishing industry.
The scope of development assistance to Nigerian
fisheries has widened considerably in the last
decade. The expansion has been in the number of
international agencies involved, the value of

assistance, the target areas and beneficiaries.

The long-term support by FAO/UNDP in the
area of capacity building and project

implementation has been sustained. Government
continues to establish cooperation agreements
with international agencies that are interested in
fisheries development. Some of the important
agreements reached are:

(@ A World Bank Loan in support of coastal
fisheries management, which provides for the
implementation of a Monitoring, Control and
Surveillance project. The project has
established and equipped control posts along
the coast and is operating a functional

surveillance system.

(b) An IFAD loan for the development of artisanal
fisheries was negotiated and became effective
in 1991. It targeted coastal fishing communities
in four southeastern States: Akwa Ibom,
Cross River, Rivers, and Bayelsa. Its main
components were credit for economic
enterprises, community infrastructure and
improved technology dissemination. The loan
ended in September 1997. The Federal
Government has sustained the project to
date. IFAD evaluation of the project was
favourable and a second phase, which will
broaden the beneficiary' base and enhance
the project concept, will soon take off.

(© An ECOWAS Fund loan, also directed at
artisanal fisheries development, finances an
input supply project for fishing in three other
coastal States (Delta, Edo, and Ondo) and two
inland States (Kebbi and Zamfara). With the
contribution of the Federal Government,

~ negotiations are in progress to extend the
facility to more fishing states.

(d) There is substantial Japanese government
support to fisheries training and research, of
which this author is a beneficiary.

(e) A new project on: The effect of tropical shrimp
trawling fisheries on the living marine
resources is being formulated for funding by
GEF/UNEP/FAO. It will address the topical
issue of resource degradation resulting from
inappropriate harvesting technology.

HEEOMMI_ENDATIONS
The development of Nigerian Fishing Industry

should be the joint responsibility of all Nigerians.
As a developing nation, Nigeria Government must



Problems and Prospects of the Nigerian Fishing Industry

not only be satisfied with developing just its inland
and coastal fisheries but also invest heavily in sea
fishing as any of the developed sea-faring nations
of the world like Japan. Government should
increase her budgetary allocations to the sector.
Such increment will take care of subsidizing of
inputs like nets, smoking kilns, outboard engines
and its spare parts. It should also be used in the
provision of fishing ports or landing jetties with
adequate facilities for the docking of ocean-going
vessels, fuel storage slipway, net-loft, cold-room,
ice-making plants, generators etc and for the
maintenance of existing ones. Adequate trainings
for fishermen and extension agents must be
embarked upon.

Extension agents must be encouraged through
regular payment of their salaries and allowances.
Government should look into the possibility of
building trawlers locally and desist from
purchasing fairly used fishing vessels. They
should also set in motion the machinery for
mapping her territorial sea and the Exclusive
Zone (EEZ) and strengthen all
inspectorate patrol services effectively. The
Nigerian Navy should patrol and monitor our
territorial waters effectively against encroachment
from neighboring countries, and also protect our
fishermen from the menace of foreign trawlers.
Government should encourage all the
International agencies and donors interested in
Nigerian Fishing Industry by using resources
supplied or donated towards what they are meant
for. Polices should be well implemented,
monitored and re-appraised.

They should also show keen interest towards
pollution, which often leads to environmental
degradation and near extinction of sea animals.
Anti pollution laws must be enacted and its
workability must be monitored. The result of this
will be increases fish production, high living
standard and improvement in the animal protein
intake in Nigerian diet. The Government should

Economic

re-frame her statutory rules aimed at manning of
fishing vessels in consultation with the Federal
Ministry of Transport. There should also be the
urgent review of the policy of allotment of out
board engines to fishermen. Private entrepreneurs
should be encouraged to invest in the industry by
providing physical incentives such as tax-relief on
re-investments, accelerated depreciation allowances
and grants to enable Nigerians own their deep
water fishing vessels rather than charter.

CONCLUSIONS

The renewed commitment of the present Nigerian
Government to her fishing sector is a positive step.
Technical competence, professional commitment
and fishermen's preparedness to make a
substantial contributions where necessary are
important to make the Nigerian fishing sector
successful. If the Government implements all
those highlighted suggestions, then Nigeria's
fishing industry will be an important player in the
committee of sea -faring nations in the world.
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[Abstract] Rural women fisher folk is a salient player in the fishing sector in Nigeria. Despite their
traditional skills in pre and post harvesting of fishery resources they are commonly considered to be
among the poorest members of the Nigerian Society. In this paper, the major findings of a study area-
Niger Delta fishing communities are presented. It succeeded in highlighting their main roles in
sustainable fisheries management and threw light on how their hard-earned incomes are spent. It
established their problems, proffer solutions and make clarion-calls to the Government to give them a
helping hand. The study also confirmed poverty as a bane to improving their living standard.

[Key words] Rural women, sustainability, fisheries management, Niger-delta
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INTRODUCTION

Considering the role of women in the agricultural
set up of the nation, it has been observed that
women do the bulk of the job both in the farming
sector and in the fishing communities. (Adekanye,
1989, Altieri, 1993). In many developing countries,
particularly  Nigeria, the involvement in
agricultural production has been restricted to the
provision of family labour, which in most cases are
unremunerated. However, in some other sub-
sectors of the agricultural business tri-aggregate
such as processing, input distribution and
marketing, women have proved to be successful
and shrewd investors.” The skills employed in

these other activities can also be brought to bear
in agricultural production. In many countries of
the world, both developed and developing, women
have always had substantial inputs in the decision
making process to varying degrees and indeed
manage farms with their husbands making overall
policy decisions (Dillon & Hardaker, 1984).
However, in the developed countries, Dillon and
Hardaker further stated that, it is more permissive
and the institutional inhibitions relaxed in favour
of the women folks, hence it is expected that
women would abound in the agricultural sub-
sectors. The role of rural women in sustainable
fisheries management in Nigeria is enormous and
deserves in-depth academic studies.

_49_
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The concept of Sustainability has become very
fundamental to all development programmes and
projects involving the use of natural resources
particularly fisheries. Sustainability has gained
more prominence in view of the un-planned and
un-regulated management practices of Nigeria's
fisheries and the consequences on the
environment and the future. According to Dover
and Talbot (1987), '"Productivity without
sustainability is mining". It points to various
viewpoints in sustainable fisheries. Supplying
enough food for all (The food sufficiency/
productivity Viewpoint). Maintaining average
output indefinitely without depleting Renewable
resources. (The ecological/stewardship viewpoint)
and Conserving the socio-cultural aspects of rural
society. (The Community viewpoint.)

Dixon and Fallon (1989) has provided an excellent
review of the concept of sustainability and the
difficulties of defining it. It favours a socio-
economic definition that revolves around social
and economic well being for the present and
retention of future options for our children.
McNeely and Howel, (1990), defines sustainability
development as a pattern of social and structural
transformations...development that optimizes the
economic and other societal benefits available in
the present without jeopardizing the likely
potential of similar benefits in the future.
According to the FAO (2000), "Sustainable
livelihood consists of the capabilities, assets-both
material and social resources and activities
required for a means of living.

A livelihood is sustainable when it can cope with
and recover from stresses and shocks, maintain or
enhance its capabilities and assets, and provide
net benefits to other livelihoods locally and more
widely both now and in the future, while not
undermining the natural resource base". Altieri,
(1993), presented the following conclusion on
sustainability that can be applied to fisheries as
well as to agriculture. "Current efforts aimed at

soil and water conservation, improved food
security, germplasm conservation, etc. to counter
hunger or loss of resources temporarily".

SUSTAINABLE FISHERIES MANAGEMENT OBJECTIVES

The types of objective that have been employed in
fisheries management can be classified into three
groups according to Murray (1985).

Firstly, those objectives, which are concerned
with the attainment of some level of physical yield
from the fishery, the most usual version is that of

. maximizing the sustainable yield. This objective

has played a useful role in the development of
fisheries science, but has now diminished in
relevance. In part, this has occurred because of
the need to measure the returns from the fishery
in economic, (not physical) terms. Sustainable
vield is an equilibrium concept and there is
considerable doubt that such equilibrium can be
maintained in an ecosystem over a long period of
time. Secondly, the injection of economics into
fisheries has led to the consideration of maximum
economic yield as a possible objective of
management. Here benefits are measured in value
terms and economic costs are taken into account.
The specific objectives can be stated as the
maximization of the discounted net benefits over
time. It is interesting to note that such an objective
is not dependent on any particular biological
model but can be adapted to any model under
consideration. In practice, the concept of
economic yield has often been defined too
narrowly in fisheries literature. By an over
concentration on profitability analyses while
failing to take account of regional benefits,
benefits from recreational fishing or some other
legitimate economic gains. Fisheries scientists
have therefore, not always appreciated the
broader aspects of the economic yield.

Thirdly, as a reaction against maximum economic
vield, the objective of optimum vyield was
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proposed. This is a concept, which attempts to
embody economic, biological, social and political
elements into one objective function. Such a
concept has been of use in the preamble to many
international fisheries treaties.

MAXIMUM SUSTAINABLE YIELD (MSY)

The maximum sustainable yield is based on a very
simple model of an animal population in which the
population is treated as a single unit. In such a
model there is no allowance for complexities such
as interactions between different populations or
the structure of the populations in terms of age
classes, nor the fluctuations in recruitment that
arise in animal populations. Given the restrictive
assumptions of this model, a decline in population
below the maximum carrying capacity of the
environment will lead to an increase in the rate of
growth of the population so that it begins to return
to its maximum level. It is clear that if the catch by
man just matches this growth in population, then
the level of population will remain unchanged and
such catch level can be sustained indefinitely.
However, by the 1970's the maximum sustainable
yield principle was losing ground. According to
Lakin (1977), "Today many more people have
assimilated the maximum sustainable yield
paradigm, or at least, the elementary ones, and
using primers as Gulland's (1969) wishing they
could get maximum sustainable yield in some
other way by subtraction. It is very doubtful if the
attainment of maximum sustainable yield from any
stock of fish should be the objective of
management, only in exceptional circumstances.
Now that the maximum sustainable yield has
reached a worldwide application, it has to be
abandoned. The objection to maximum sustainable
yield primarily came from economists mainly on
the grounds that it failed to account for the cost
element in the equation and the value that society
places on resources. In the recognition of this

problem, Gulland and Boerema (1979) define the
related concepts, maintainable yield and
replacement yield. Maintainable yield is the
largest catch that can be maintained in the long
run.

Attempts to catch more will reduce population and
consequently the long-run yield. Replacement
yield is defined as the catch that, if taken, will
leave the abundance of the exploitable part of the
population at the end of the year the same as it
was at the beginning.

MAXIMUM ECONOMIC YIELD:
THE ECONOMIC EFFICIENT CRITERION

Economists were quick to attack the objective of
MSY. For example, Gordon (1992) argues that:
"No strong argument can be made from the point
of view widely held by biologists that the objective
of fisheries conservation policy is the maintenance
of maximum sustainable yield from the resources.
Such an objective neglects altogether the fact that
in order to catch fish, we must give up other
valuable goods and services. We burn oil, coal,
gasoline, wood and other materials, we even use
up other fishes, which we employ to bait the
hooks to catch the fish we want. Certainly, the
MSY principle makes little economic sense. There
is hardly any point in maximizing yield if there is
little economic sense in maximizing vield. In the
simplest form, maximum economic yield amounts
to maximizing the rent from the fishery. It is easily
extended to include gains to producers and
consumers by the inclusion of consumer surplus
and producer surplus or other surpluses that may
be relevant. Clark (1990) also observes that
maximization of net economic yield may lead to
over-exploitation and extinction of the fishery.

Apart from the great flexibility of maximum
economic yield, it has an overriding advantage
when compared to maximum sustainable yield. It
can be applied to any biological model. Unlike
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maximum sustainable yield, it is not an
equilibrium concept. Arguments that the
maximum economic yield principle needs to be
generalized have been prolific. For example,
Herrington (1987) has pointed to the advantages
of increased employment, Taylor (1987) justifies
inefficiency and over-employment in the South
Australian Whitting Fishery in the interest of
decentralization. Schaeffer (1988) argue that
maximizing food supply is a legitimate objective,
James (1990) argue that maximizing economic
yield formula must be modified by political and
sociological considerations.

Anderson and Radovich (1990) believe that
consideration of sport fishing must be built into
objectives, Alverson and Paulik (1992) argue that
a whole range of objectives are important
including maximum economic yield, maximum
employment, maintenance of the resource and
provision of the maximum level of protein.

OPTIMUM SUSTAINABLE YIELD

The term optimum sustainable yield, as is being
currently used in fisheries literature, does not
lend itself to precise definition but is an attempt to
include all perceived advantages and disadvantages
that has been classified as biological, economic,
legal, social or political. Optimum sustainable
yield is a term that is being used increasingly in
International fishery agreements. Traditionally,
economic gains are measured in terms of their
contribution to national economic efficiency.
Crutchfield (1992) concluded this by stating that:
"Others regarded as constraints on purely
economic goals: employment, instability of yield
determinants, legal obstacles and problems of
jurisdiction, economic efficiency must be the key
objective of fishery management".

THE STUDY AREA.

The southern Nigeria is divided into two distinct
blocks: South West and South East. For the
purpose of this research, the area known and
called the Niger-Delta, which cover parts of the
two blocks, will be the study area. This area has a
population of about seven million people with an
annual demographic growth rate of about 3%. The
area covers Edo, Delta, Cross River, Ondo, Rivers,
Akwa Ibom, Abia and Imo States and has more
than 20 ethnic groups with links to the linguistic
groups of Ijaw, Edo, Igbo, Delta and Yoruba. The
Ijaws are the largest group and moved to the area
over 7000 years ago. The entire study area- (Niger
Delta) is widely known for its rich aquatic
resources and has great potentials for economic
recovery and growth through the development of
its fishing industry. The neglect, pollution and
degradation of these resources account for the
widespread poverty and poor living standards of
about four million fisher folks on the coastal
villages and surrounding bodies of water. Despite
all these lapses, fishing industry in the area
contributes immensely to the Gross National
Product.

ROLE OF WOMEN-FISHER FOLKS IN THE STUDY
AREA :

History has attested to the important and active
roles rural fisher-women in the study area are
playing in the socio-economic development of
Nigeria. There are differences in the status of
women from one fishing settlement to another,
considering the rooted cultural framework. On the
other hand, basic similarities unite them. Many
publications have documented that these people
(small scale fishers and their families) have no
secured access to basic and/or facilitating
infrastructure such as electricity, pipe borne
water, Education, technologies, training, health
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and nutrition to list a few of features, which risk
their movement toward poverty. More importantly,
these women lack a more secure access to
financial resources as well as a policy that
supports multiple livelihood strategies that
promote equitable access to competitive markets.
Grover et. Al (1980), FAO (1988), Aguilar
Manjarrez and Nath (1998), Aloba (1998),
Williams and Nandeesha, (1999). Women in the
Niger-Delta form a large chunk of the entire
fishing industry with the bulk of their income
generated from fishery related activities. Their
traditional behavioral pattern shows that they are
an essential "partner in progress" to men in the
area, hence an harmonious and cordial
relationship. Contrary to women in fishing
communities in other developing fishing nations,
Nigeria fisher women particularly those in the
study area are fully involved in fish catching. They
operate on rivers, lagoons, creeks, and lakes and
canals but inactive on open sea. There are
growing evidences, which show women's broader
roles in pre-harvest and post-harvest activities
hence, they are the predominant stake- holders in
artisanal fisheries.

Their activities which include micro-fish retailing,
fish processing, distribution, marketing and
transportation make them the major actor in the
socio-economic development of the area
particularly and Nigeria in general. Their main
activities in the study area are as highlighted
below.

Fish catching: Women in the study area use open,
large dugout canoes, which are made from either
timber log or planks. Few of them uses motorized
out board engines for fishing. Their common
fishing gears are the nets. (Either set gill or drift
nets) and traps. The length overall (LOA) of
canoes in use ranges from 6m to 10m.

Preservation / Processing: The women fisher folks
use rural method of processing. Fish cut is either
removed from the net and dumped into their

canoes or left in the net till early evening. The fish
will them be smoked on an open fire or by using a
half-cut drum (smoking kiln); It can also be done
by sun drying and frying.

Storing: To avoid wastage arising from spoilage,
the fish stays longer on the smoking Kkiln till the
next market day, which varies from one
community to another. In some it is usually an
interval of five days, some seven days and some,
nine days.

Marketing: Once smoking, the fish is conveyed to
the market usually on market days. Consumers
from every part of the country patronize the
women directly or either through middle men.
Transporting: Most rural fisherwomen doubles as
transporters. They are very effective in the usage
of paddles. Many of them operate motorized boats
and dugout canoes with outboard engines on
Their activity enhances
marketability of their products since it evacuates
the fishes from source to the marketing point.
Mending of fishing gears: They weave loop nets
with reed, use in catching shrimps and make
baskets of cane as traps. They are also involved in
the purchase and sales of fishing equipments like
hooks and threads used for making lines, buoys,
and other fishing material. The women also
provide equipment like lamp and kerosene
needed by fishermen before going to sea.

commercial level.

USAGE OF INCOME

Most fisherwomen in the study area spend their
income on the upkeep of the home. Often times
they are faced with role conflicts since they have
more responsibilities than men. They are wives,
mothers, child-rearers and homemakers.

According to Williams (1998), their average
income is usually divided into four parts: a quarter
on family subsistence, a quarter on children's
schooling, the purchase of domestic items and
clothing attracts a quarter while the remaining
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part is used in servicing debts borrowed from
usurers, cooperative groups or even from
members of their own family to raise capital for
their activities

It was observed that the roles of fisherwomen in
Southern Nigeria are similar to those of rural
women in fishing communities all over the
emerging nations of the world. Their socio-
economic and demographic characteristics are
also the same. There are growing evidences to
suggest increase in the level of poverty among the
fisher-folks in the study area. As interesting as
their generated income is, their well-being is
seriously affected by the large household size: an
average of about 8 persons per household.

The major part of the income is spent on food with
nothing left for family comfort. The dearth of
financial resources to raise the level of their
fishing activities is visible. They would want the
companies that manufacture fishing materials and
equipments to sell their goods to them on credit.
Unfortunately, individual contributions from
members of various organizations are not
sufficient to attract such facility.

Lack of management training storage and
processing is visible everywhere. Marketing
problems emanating as a result of inadequate
transportation facilities do not help matters. Oil
pollution had adversely affected the conditions of
the coastal environment. Its poor management
has resulted in the degradation of the ecosystem,
The menace of water hyacinth also hampers
‘transportation in the study area.

RECOMMENDATIONS

The Government and development agencies must
not only be prepared to recognize the economic
role of the women but must also extend to them
the same recognition and facilities as the men are
enjoying. Considering the great roles performed
by the fisher-women, there is need to increase

their quality of life. The Government through its
different agencies can play an important role in
undertaking and providing appropriate, innovative
technologies in preservation and processing
aimed at obtaining good quality fish to the fisher-
folks. Poverty, unless seriously tackled by the
Government, no significant change in the live of
rural women fisherfolks can take place. The
problems of poverty would ultimately result in
poor health, low rate education and limited
income. A concerted effort must be made to
address the specific problems peculiar to women
in fishing communities as they are currently doing
in the wurban sectors, which impact on the
women's economic potentials.
Such efforts should not discriminate against the
women because of their limited educational level.
These will range from public health measures to
credit facilities to appropriate technology and to
appointing female extension agents. There is
need for Government to implement an intensive
resource management. Ecosystem protection
programme has to be included in Government's
plans for economic recovery. Government should
work  closely with fisher folks and women
organizations, in order to devise an effective on-
the-job- training. Non-formal education should be
embraced to improve the quality of life. The
activities should be supported with posters and
radio programmes that will strengthen their
communication capacities. They need a helping
hand particularly in the area of trainings. They
must be taught the rudimentaries of credit
management, as well as accountancy and
financing of small-scale businesses. They must be
taught modern methods of fish handling and
processing technologies. The basic methods of an
efficient network of working relationship must be
imparted into the women fisher folks.
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CONCLUSION:

It has been clearly shown that rural women fisher-
folk are productive and efficient. They also have
great potentials for growth. Their activities in the
study area is undoubtedly one of the key
contributors to Gross National Product (GNP) and
foreign exchange earnings in Nigeria. Their roles
generate self-employment opportunities and help
improve their living conditions. There is need to
develop their knowledge by improving their
values, attitudes, skills and behaviors. It is only
through this that Nigeria can achieve sustainable
development from her fisher-women on the long
run.
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Water Hyacinth in Nigria:
Which Way forward?
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[Abstract] Already battered by myriad of man- made problems resulting from oil pollution and spillage,
the Nigerian water- body is currently faced with a fresh water infestation from the pickerel weed family
(Pontederiacea) known and called water hyacinth (Eichhornia crassipes). The problem has reached a crisis
proportion leading to accumulation of environmental, economic and social damages estimated in billions
of dollars. Most affected communities are those who depend on services and productions from water
bodies. This paper, traces the origin of the notorious killer plant, its areas of infestations, devastating
effects, past control methods and efforts. This study also focused on its utilizations, hence maximize its
benefits for the generality of the populace to become more self- reliant.

[Key words] Water hyacinth, Nigeria.
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Neuville et al (1995). Its spread has been
especially rapid during the last four decades. The
initial introductions as in other parts of the world
were deliberate due to its beauty and appeal with
the belief that the weed could be used for
ornamental purposes. Harley et al (1992). In 1908,
water hyacinth appeared at the other end of the
continent in Natal Province of South Africa, and in

INTRODUCTION

Nigeria, one of the largest nations in the African
continent is in the grip of an environmental
aquatic plant, known worldwide as "Water
Hyacinth" (Eichhornia crassipes). According to
Gary et al (1997), water hyacinth an invasive
Neotropical weed of fresh water is a fast spreading

weed, which encroaches some of the continent's
major inland waterways and originated in tropical
South America.

It was introduced around the World as an
ornamental plant in mid 1800's; the weed emerged
in Africa, first in Egypt on the Nile in 1890.

the 1930's in several lakes in Zimbabwe. It
colonized the Congo River and the White Nile in
the Sudan in the 1950's, and the Pangani River in
Tanzania. Beshir et al (1985).

During the 1960's and 1970's the weed underwent
a modest expansion of its range, consolidated
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itself in the White and Blue Nile, Congo and lower
Zambezi and Shire rivers and in several rivers
(notably the Vaal River in South Africa) and lakes
in Ethiopia and Zimbabwe. It also reached the
Central African Republic. Terry (1991).

The weed later completed its colonization of the
White Nile watershed by invading the headwaters
of the Kagera River in Rwanda, and from there
began the colonization of Lake Victoria, the
Victoria Nile, Lake Kyoga and Lake George.
Thielen (1993). In 1995 the weed arrived in the
Kwanza River in Angola and in Lakes Tanganyika
in Tanzania, Malawi and Kariba (Zimbabwe),
having now colonized all of the major rivers and
freshwater lakes (with the possible exception of
Lake Tana and the Okavanga) in Africa. Twongo
(1993)

In the early 1980's, water hyacinth distribution
began a third and decisive phase of expansion in
Africa as a new ornamental in horticultural shows.
Not many years later, it appeared in the coastal
lagoon Systems of West Africa, and by the end of
the decade had colonized most of coastal fresh
water lagoons of Nigeria, Benin, Cote d'Ivoire and
Ghana.

Nigeria recorded water hyacinth for the first time
in 1984 in Badagry Creek. Presumably, it had
spread from neighboring Benin Republic where it
had been recorded earlier. It spread to most rivers
of Southern Nigeria and to Lake Chad in Niger
State. The rapid spread in Nigeria is attributed to
human transportation and to the interconnection
of water bodies. IDRC (2000). It is very prominent
in the entire Niger -Delta, which is one of the
largest deltas in the World and the third largest in
Africa covering about 20,000 Km® and very rich in
rivers, creeks such as Cross, Imo, Qua Iboe, Qua
rivers all in the East and Ogun, Osun, Oluwa,
Owena, Benin and the Atlantic Ocean. (Fig.1). In
the Niger River basin, its major tributaries of
Benue, Sokoto, Rima, Kaduna, Gongola, Katsina-
ala, Dongo, Taraba and Hawal are all affected.

Also it affects the Lake Chad inland drainage
system comprising rivers Kano, Hadejia, Jama'are,
Misau, Koma-dongou- Yobe and Yedeseram.

(Agenda 21, 2000).

FIG. 1: WATER HYACINTH COVERING A WATER WAY
IN NIGERIA

DESCRIPTION

Mostly notorious, the floating aquatic weed
comprises of 90% water and an extremely high
evapo-transpiration rate. A member of the
pickerelweed family. (Pontederiaceae) which
grows up to 3ft in height over a wide variety of
wetland types (lakes, streams, ponds, waterways,
ditches and back water areas). It prefers most
prolifically  nutrientenriched  waters  with
populations often form from rooted parent plants.
Wind movements and currents help contributes to
its wide distribution with linked plants forming
dense rafts in the water and mud. Westerdahl
(1988). An erect, free floating, stoloniferous
perennial herb, the aquatic weed is a distinctive
looking plant with thick, waxy, rounded, glossy
leaves, which are held upright and rises well
above the water surface on stalks of about 10-20

_58_
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inches long. (Fig 2).

Eichliornia crassipe

FIG 2: DISTINCTIVE GI.IJSS LOOKING WATER
HYACINTH LEAVES '

The leaves are broadly ovate to circular, shiny
green and about 4 to 8 inches in diameter, with
gently incurved sides, which often undulate. Its
veins are dense, numerous, fine and longitudinal
with bulbous and spongy stalks which keeps the
plant buoyant.

It also has a single spike of several (8 to 15)
showy flowers with 6 petals. Its colours are either
purplish blue or lavender to pinkish plus the
upper petals having yellow with blue-bordered
central splotches. The fruit is a three-celled
capsule containing many minute, about 300 small,
long-leaved ripped seeds that sink on release. The
weed's seriousness in its introduced range is a
result of its rapid rate of growth, which is among
the highest of any plant known. Its vegetative
reproduction has the ability to re-invest via the
seed bank or flood-borne plants and usually
devoid of natural enemies. Water hyacinth
reproduces sexually by seeds and vegetatively by
short runner stems (stolons) (Fig. 3) that radiate
from the base of the plant to form daughter plants

with purplish black and feathery mass of fine
roots, hanging in the water underneath the plant.
Colonization of a new site begins with small plants
at low plant densities. These plants increase in
number and density without increasing in size
until they produce a new mat. As a mature dense
mat is formed, individual plant size continues to
increase, but density decreases as the result of
intra-specific competition.

Sl
f}l\fll W

/
Water hyacinth runner {stolon)

© M)

FIIG 3: WATER HYACINTH RUNNER STOLON

The seeds can germinate in a few days and
doubling within 6 to 18 days or remain dormant
for 1520 years. They usually sink and remain
dormant until periods of stress (droughts). Upon
reflooding, the seeds often germinate and renew
the growth cycle. Grodowitz (1998)

PROBLEMS

Water hyacinth is listed as one of the most
productive plants on earth and is considered one
of the world's worst aquatic plants. It has severe
environmental and economic problems in all of
the coastal states in Nigeria and in many other
areas of the world with a subtropical or tropical
climate. Its excessive infestations deleteriously
affect water quality, which threatens provision of
adequate supplies of fresh water that is essential
for human, agricultural and industrial activities
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particularly in the Southern part and Lake Chad
Basin in the Northeastern part of Nigeria. Also, it
affects water use; bio-diversity and infrastructure
for pumping hydro electricity generation in Kanji
Dam with a surface area of 1,237 Km (NGKLPP
2000) on River Niger in the Central part of the
country through choking of turbines by the plant
hence there is extensive water loss through evapo-
transpiration. On the Lake Chad Basin which is in
the Arid Region, the infestation has reduced to a
very large extent water volumes in the Lake and
other rivers in the area causing drying up of
reservoirs used as source of power for industrial,
agricultural and domestic use. In Ilaje and Ese -
Odo Local Government areas of Ondo state, there
were incessant damages to properties during
flooding. The most recent was the Sea incursion
aggravated by water hyacinth which occurred
along the long shoreline that stretches for more
than 100Kms from Araromi in the West to Benin
river in the East displacing more than 500,000
inhabitants from Ondo State coastal areas.
(Ebiseni, 2001). Other problem is the outbreaks of
epidemics in most of the affected coastal
communities due to reduced oxygen conditions
developing beneath water hyacinth mats and the
dense ﬂoaﬁﬁg mats, which impede water flow,
thus create good breeding conditions for
mosquitoes. The blockage also increases the
populations of vectors of human and animal
diseases, which increases water borne diseases
such as malaria and bilharzia. It should be noted
that many people in some rural communities in
the Delta region had died through a combination
of reduced nutrition and degraded water, which
are products of water hyacinth degrading their
environment.

The weed also had devastating effects on socio-
economic structure. Fishing activities in Nigeria's
inland stretch of fresh water have almost come to
a stand still leaving fishermen poorer. People have
starved because they could not have access to

subsistence gardens, hunting areas, catch fish or
travel to market to sell and buy produce due to its
impenetrable floating mat on the water surface,

.thus impeding transportation and fishing. A clear

example is Aiyetoro, a popular Island community
in Ondo State where the entire waterways were
covered by the aquatic weed. Fishermen find it
difficult to move their boats to fishing grounds,
fishing gears were fouled and transportation of
bulk goods to and from neighboring communities
are seriously hampered. For example some
fishing communities around Koko in Delta State
had to abandon their villages to look for their
livelihood elsewhere.

Beside traffic blockade, it also affects port
facilities at Ighokoda. Nearly everywhere on the
coastline, water hyacinth prevent sunlight and
oxygen from penetrating into the water, decaying
plant matter and reduce existing oxygen, causes
death and depletion of fish stocks. It also shade
out submersed plants, crowd out emerged plants
and adversely reduce biological diversity thus
affecting other aquatic resources. Indeed the
productivity of the water is reduced through the
absorption  of  nutrients  and reduced
photosynthetic activity of phyto planktons. Lake
Chad, today, is on the verge of "ecological
collapse"; the wvast inland sea is dying. The
subsequent appearance of the killer plant is
tipping the already precarious ecological balance
of the Lake by slowly choking the life of the
waterway, clogging up vital fishery resources and
imprisoning boats. The plant also colonise areas of
favourable aquatic weeds such as Niger grass
popularly known as "Burugu" that are important
breeding and nursery habitats for fish and a vital
dry season fodder for migrant cattle.

It should be noted that the plant is toxic causing
death if consumed by cow. The merciless
hyacinths are also the ideal nesting sites for

, bilharzias -causing snails, malaria mosquitoes and

snakes. IRIN (1997). The entire fishing
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communities in the Lake Chad area and its
environ are on the move, searching for weed-free
areas in which to fish. They in turn are
overburdening the communities on which they
descend, which do not have the infrastructure to
support a mass influx of people. The Federal
fisheries department estimates that fish landings,
which dropped by 10 percent last year, will tumble
even further this year. People are angry and
hungry believing they have been left to tackle a
problem that is too great for them to cope with
alone.

PAST CONTROL EFFORTS

Although, water hyacinth is covered under
Noxious Weeds Acts in many African countries,
efforts to effectively combat it have always been
initiated late. In almost all cases, actions are taken
only after the spread of the weed has become a
crisis. A fresh example is Lake Victoria, where
water infestation has been going on for 7 years.

Only recently did Kenya, Tanzania, and Uganda
Countries that share this water resource seem to
be agreeing on a coordinated effort to solve the
problem. FAO (1994). The Government of Nigeria
tried to curb the menace through various control
efforts like biological, chemical and physical.
Once water hyacinth was detected in the country,
the Nigerian government formed a national
committee on water hyacinth responsible for
monitoring the development of the weed and
implementing  mechanical, chemical, and
biological control, as well as investigating the
weed's potential uses. Nigeria has preferred
physical methods to control water hyacinth. These
include manual removal (mainly organized at the
community level) and mechanical harvesting. The
manual method has been used along the
shorelines of rivers and canals but appears to have
been unsuccessful, and mechanical harvesting is

costly. Unfortunately, little positive results have

been achieved. It was only the unique combination
of manual, mechanical and biological techniques
that paid off for the Kanji Lake Fishery's project.
The same system was not adequate to cover the
entire infested water in Nigeria. Elsewhere, where
there is partial success, the weeds do come back
heavily. Other conventional methods have been
used. In 1995 a program of village meetings
sensitising the fishing communities and
Traditional Authorities about the potential threat
by water hyacinth to their livelihoods was started.
Radio programs, songs, drama presentations and
posters were also used to disseminate this
information. The clearing was done without
payment. As an incentive competitions between
Districts and Villages were held with gifts
awarded to the winners.

The report that ashes from burnt hyacinth
encouraged growth of crops such as onions,
pepper, okro, tomatoes and sometimes rice and
beans further motivated farmers to collect and
burn the hyacinth. Manual removal took place in
every village around the lake and achieved
remarkable success resulting
removal of over 1.4 million tones of water hyacinth
from the lake. It should be noted that plausible as
it is, using knives and ropes to cut mats into
pieces and drag them to the bank is extremely
arduous work and even where manpower is
plentiful and cheap, it is effective only for small
areas. Chemical control has had several trials,
mostly conducted by the Institute of Ecological
Studies, Obafemi Awolowo University. Of the
herbicides tested, glyphosate killed the weed
without toxicological effects on the fishery.

For environmental concerns, however, the
Nigerian government is not in favour of chemical
control. Biological method was also used through
National Institute of Horticulture (NIHORT). It
imported water-hyacinth weevil Neochetina
eichhorniae that feed and live only on water
hyacinth. It released the weevil into the Niger

in an annual
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River since 1993.Their feeding on the plant
weakens it, eventually causing death. Some of the
weevils released in Benin have also spread to
Badagry Creek. The impact of biological control is
not yet clear, but there is good weevil
establishment, and monitoring. Evaluation is in
progress. According to the Nigerian-German
alliance report on taming the notorious weed,
more than 80 per cent of water hyacinth sampled
from the lake in 1998/99 had evidence of weevil
feeding holes and larval tunnels. However, the
effect of insects in reducing the weed population
remains less dramatic than those of manual
clearing which Government had spent about
$6million on. Another control method is the usage
of barrier. For example, the barrier is located at
the narrowest section of Lake Kanji between
Zamare and Rofia close to the inlet. Through their
involvement the two communities supply the
much-needed labour required for the daily
clearing of the trapped hyacinth. Overlapping gaps
in the two sections allow for the movement of boat
and fishery resources. The water hyacinth barrier
now in place prevents fresh hyacinths from the
upper part of River Niger from entering the lake
and colonising the areas previously cleared of
weeds.

For the first time ever, the barrier now provides
the much needed respite period during which
effects of the combined manual and biological
control measures will rapidly reduce water
hyacinth population on the lake. As Nigeria shares
most of its infested water bodies with neighboring
states, it has moved to solicit collaboration from
these countries, as demonstrated by a recent joint
proposal with Benin and with Niger. All these
control methods played significant roles as
stopgap measures in strategic places like fish
landing sites and hydro-electricity dam. However
laudable as they are, they cannot cope with the
increasing growth of the weed on the remaining
water bodies in Nigeria. Handling the water-

hyacinth problem in Nigeria seems to be hindered
mainly by a slow and timeconsuming bureaucracy,
poor financial support, and inefficient
communication and coordination. Furthermore,
the national committee on water hyacinth has
been ineffective and has left out some key
stakeholders. The reasons may be due to
indecisiveness among policy makers on the most
effective type of control method or the absence of
an explicit research policy on the part of
researchers. Nigeria is in a dilemma of what to do
next.

DISCUSSIONS

It has been argued and concluded variously at
different fora that water hyacinth is a menace, a
crisis, the worst weed, notorious aquatic weed etc.
Is water hyacinth really as terrible as it is
described? Is it not a blessing in disguise? Is it
more harmful and devastating than other weeds?
Should we allow the weed to hold us to ransome?
It is a fact that water hyacinth has caused many
problems, and ruined the livelihoods of many
people. However, this abundantly available source
of biomass could be utilized for the benefit of
those same people for whom it has created such
havoc. There are already many examples in many
countries of the world of how individuals and
communities have used water hyacinth to great
advantages. New possibilities are constantly being
discovered in Africa and Asia. Water hyacinth can
be very helpful in meeting some of the most
urgent needs in Nigeria It is useful in food
production either as leaf protein concentrate,
which is rich in protein and vitamin A as

" demonstrated by. The "Leaf for Life Organization"

or as a substrate for mushroom cultivation. E.g.
AIDS orphans in Zimbabwe grow mushrooms
which are both nutritious and of medicinal value
on a substrate of water hyacinth. Lindsey et al
(2000). It is used as fertilizer to enrich the soil
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thus yields better crops as been done by.

Mudialy Fisherman's Co-operative Society Ltd. In
Calcutta India, water hyacinth are regularly
harvested and used for soil improvement it is also
used in the purification of water in which fish can
thrive. The Ryan Foundation in India demonstrated
how seawater could be desalinated leading to
provision of a vital source of drinking water in a
very dry land. It is also used as fuel through
burning in the hearth, making briquettes, e.g. The
Ryan Foundation also demonstrated to villagers
how to make plant briquettes from water hyacinth
for their cook-stoves instead of wood thus
combating deforestation. Water hyacinth is a
veritable source for the production of silage for
fattening animals, animal feed, green fodder, hay
and vermiculture in the production of feed for
poultry or fish, water hyacinth is a veritable
source. Lindsey et al (2000) it is useful in
regenerating degraded soils. It can be in form'of
mulch, compost and fertiliser, which is produced
by mixing water hyacinth with other organic
materials and phosphate rock like The Earth
makers in Australia, succeeded in the venture on a
large scale. It is useful in energy production.

It can be used as biogas, for cooking in kitchens,
schools or restaurants; for example, Margaret
Tagwira in Zimbabwe in association with Zero
Emission Research and Initiatives (ZERI)
employed the usage of water hyacinth. Water
Hyacinth Utilization Project (WHUP), which is
part of "KICK" a Non Governmental Organization
in Kusumu, Kenya, has created employments and
incomes for many people. These people work in
many inter-dependent small businesses. Some
harvest and dry water hyacinth, while others
make ropes, frames for pictures, tables and chairs
(Fig4). The women in Mennonite Central
Committee in Bangladesh made judicious usage
of the weed also as a credible source of providing
employment and income through the production
and sale of a range of art papers andl cards. On the

industrial level, it is used in making chemicals for
pharmaceuticals, grease proof, carbon black,
building boards and liquid fuels

Fig: 4@ WATER HYACINTH CHAIR

FINDINGS AND RECOMMENDATIONS

It is the finding of this study that there is a way
forward to the water hyacinth issue in Nigeria.
The government should introduce, as a matter of
urgency Grass Carps (Ctenoparyngodon idella)
into our waters to control most underwater and
floating weeds. The Chinese and Russian types
are strongly recommended. Its cultivation should
start today. Available research indicates that Grass
Carp need running water to spawn, eat two to
three times their own weight in aquatic plants and
gain 510 pounds in a single year. The fish has
voracious appetite and overstocking can result in
the removal of too much aquatic vegetation. If
properly stocked and at recommended rate, the
specie controls filamentous algae (pond moss)
and under water rooted plants.

1t also controls floating duckweeds and water fern
without interfering with other fishes and fishing.
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When compared with other mechanical and
chemical methods, the use of Grass Carp to
control weeds is inexpensive and absolutely
effective. Though it takes time for Grass Carp to
bring a weed problem under control, it is not
always more than the end of the second growing
season that positive results are achieved. The
results usually last for about five years. However,
after the weeds are gone, it is the contention of
this paper that about one half of the Grass Carp in
the weed affected water body should be
harvested. It is important to note that the specie
has not been used in Nigeria to control aquatic
weed. This may be due to its voracious appetite
and the fear that as its population increases, in the
water body, too many plants will be consumed
thereby destroying important habitat. In the
United States in 1983, for example, chromosomes
in fish were manipulated to produce the first
"Triploid" Grass Carp. The sterile or triploid
specie were created by subjecting the fertilized
eggs to high pressures or temperature shock
resulting in the retention of extra chromosomes.
It rendered the fish incapable of producing viable
young ones. This is a great challenge for fishery
scientists. ~ Government should encourage
villagers and communities to use water hyacinth
through a community development approach by
establishing small businesses through networks
of advice, availability of Small loans supporting
programmes for the treatment of effluents from
towns and industries and to continue embarking
on vigorous researches into improved methods of
removing and productive usage of water
hyacinths. Fishing community's full participation
must be encouraged in such venture No national
programme can succeed without adequate
funding. Nigeria should approach donor agencies
to support her efforts in clearing and usage of the
weed. Efforts must be geared towards
strengthening  technical  associations  with
International bodies and agencies in developing

joint actions, which should include information
sharing, and expertise, training, harmonization of
regulations, frequent monitoring and establishment
of early warning systems.

CONCLUSION

The plethora of problems created by water
hyacinth in Nigeria called for joint efforts of all. It
is the belief of this paper that water hyacinth is
prospective and can alleviate poverty through
creation of small scale employment opportunities
if properly managed. Its quantitative assessment
of positive impacts should be evaluated regularly.
Thorough education should be made known to
local communities in the affected areas of its
economic importance. It should be noted that
water hyacinth usage is immense to human and
wildlife hence an opportunity and privilege.
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