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ABSTRACT

Barbus occidentalis is an important commercially exploited fish in Nigeria inland waters which is

disappearing from her lakes and reservoirs and facing the threat of extinction. A two-year (January, 2002-

December, 2003) sampling of the fish from Oyun reservoir revealed a low and declining population of density

of the species with 25 and 13 species caught in 2002 and 2003 respectively. Various interacting factors

between the fish, reservoir and watershed such as reduced availability and competition for food,

overexploitation, watershed abuses, eutrophication, low breeding, migration and habitat degradation were

adduced for the declining population. Legislation, implementation of fishing laws and regulations, having

protected areas and closed seasons, control of non-native species, artificial breeding of the species, capture-

release method, habitat restoration, education and conservation awareness were some of the conservation

strategies that were suggested to save the species from further decline and possible extinction. These strategies

if utilized effectively and applied appropriately will not only preserve the aesthical, economic, ecological and

genetic values of the species, but will also improve the fisheries of reservoir and prevent the extinction of the

fish.
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Introduction

The list of threatened, endangered and extinction-prone fish species in the freshwater ecosystems is on the

increase worldwide. Each year, a new fish species is included in the IUCN lists of threaten species. According

to Stiassny (1998), estimates of the number of freshwater fishes that will become extinct within the next 20-30

years run as high as 300 species, more so, when fishes are one of the most imperilled groups of animals which

exhibit some of the highest rate of extinction (Ricciardi and Rasmussen, 1999).

A number of interacting factors has been identified to be the leading causes of species decline and

extinction in freshwater ecosystem. Among which are habitat loss and degradation, water withdrawal,

overexploitation, pollution and introduction of non-native species (Abramovitz, 1996). These factors are mostly

anthropogenic coming from increase human demand for water and its biodiversity, with the attendant loss of

this biodiversity not only to the ecosystem, but also to man himself. Species decline and extinction usually

results in the loss of ethical and aesthical importance, income and livelihood, nutritional values, genetic

variability, eco-biodiversity among others. It is because of these that conservation of threatened and endangered

species is of utmost importance and priority.

Aquatic conservation involves the careful planning, preservation, utilization, restoration and enhancement

of aquatic resources for the present and future needs to keep the balance of nature and wise use of the

ecosystem. Various conservation strategies of freshwater fishes have been highlighted by workers such as Al-

kaheem, (2008), Dudgeon and Smith (2006), Collares-pereira et al. (2002) and Skeleton (2002). These

strategies could be appropriate for saving species like Barbus occcidentalis in Oyun reservoir, Offa, Nigeria,
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but would have to be modified and adapted to suit the ecological, economic, regional and target species

conditions for its utility and applicability to produce desired effects.

Barbus occidentalis (Boulenger, 1911) family Cyprinidae is an important commercially exploited fish

species in Nigeria inland waters, highly sourced for its rich protein content, good taste and hardy flesh. The

species is worthy of conservation because of its declining population in Oyun reservoir coupled with its

importance as a rich source of protein, income generation, its listing in the IUCN red list of threatened species

(IUCN 2008) and its tagging by Md. Shadul Islam (2005) as an endangered fish species.

The objective of this paper is to propose some strategies that could be adopted and applied to increase

the population of the species and save it from extinction. These strategies though target a local species from

a regional reservoir, its utility and applicability could be adopted and adapted to the management and

conservation of threatened and endangered fish species worldwide.

Materials and Methods

Study area description

Oyun reservoir is located in Offa, Kwara State, Nigeria, longitudes 4  19' 0½N and latitude 8  7' 60½E. It’s0 0

a dam reservoir on Oyun River, created to supply portable water for domestic and industrial uses to an

estimated population of about 300,000 people. Subsistence and commercial fishing activities is also carried out

on the reservoir. The reservoir has a maximum length of 128 m, maximum width of 50 m and maximum depth

of 8.0 m, and a mean depth of 2.6 m. The surface area is 6.9 x 10 m  while the water volume is 3.50 x 105 2 6

m . The net storage capacity is 2.9 x 10 m . The length of the shoreline is about 10 Km, while the shore line3 6 3

development is 2.43.

Sampling of Barbus occidentalis

Sampling for Barbus occidentalis was done monthly between January, 2002 to December, 2003 using gill

nets, cast nets and lift nets of various mesh sizes ranging from 5.08 cm to 17.78 cm, while mesh and raffia

palm traps (8.0cm long and 5.0 cm opening) were also used to collect the fish. 

Data analysis

Two-way ANOVA using SAS 9.1.3 (SAS Institute, 2003) was used at 0.05 probability level to test for

0 the variations in abundance with seasons and years. Turkey test was applied whenever H was rejected. 

Results

38 units of Barbus occidentalis were collected during the two-year sampling period. The species was

caught only for 14 months and mostly during the dry season (November-April) and absent during the wet

season and flood periods (May-October) (Table 1). The highest number of 8 was caught in February and the

lowest of 1 was obtained in March of 2002 and 2003. A total of 25 fish species was sampled in 2002 as

against the 13 in 2003. This result showed declining number of the species with time and its rarity in the

reservoir due to its few number. 

ANOVA (P<0.05) showed the dry season and year 2002 abundance of the species were significantly higher

than wet season and year 2003 respectively. 

Discussion

The listing of Barbus occidentalis in the IUCN red list of threatened species (IUCN 2008) and the tagging

of the species as endangered by Md.Shadul Islam (2005), its low and declining yearly population density in

Oyun reservoir as well as disappearance of the species from other reservoirs in Nigeria (Araoye, 1997), showed

the species is facing the threat of extinction from Nigerian freshwater ecosystems. Various interacting factors

operating in the reservoir could be adduced for the declining population of the species. This include reduced

availability or competition for food, overexploitation of the species, impact of human activities on the reservoir

watershed, low rate of breeding of the species, migration of the species, loss of vegetation and habitat

alterations, presence of exotic or introduced species among others.

Human activities on the watershed of the reservoir and overexploitation of the species appeared to be the

greatest threat factors causing the decline of the species (Table 2). Cassava fermentation, run-off of applied

fertilizers from nearby farmland into the reservoir, fish scaling, canoe and fish net repairs, washing and bathing

with soaps and detergents were some of the human activities occurring on the watershed of the reservoir. These
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Table 1: Variations in the m onthly and seasonal abundance of Barbus occidentalis from Oyun Reservoir, Offa, Nigeria between 2002

and 2003

M onth Season Abundance

J-02 D 6

F D 8

M D 1

A D 2

M W 1

J W 0

J W 0

A W 0

S W 0

O W 0

N D 3

D D 4

J-03 D 3

F D 4

M D 1

A D 1

M W 0

J W 0

J W 0

A W 0

S W 0

O W 1

N D 1

D D 2

Table 2: Scale* of threat factors causing the decline of Barbus occidentalis in Oyun reservoir, Offa, Nigeria between 2002 and 2003

Threat Scale

Over exploitation +++

Eutrophication ++

Non-native species +

Cassava fermentation ++

Habitat degradation +

M igration +

Low breeding +

Human activities on watershed +++

Reduced availability of food ++

Competition +

Loss/alterations in habitat ++

Key

+ = Low

++ = M edium

+++ = High

* This scale is a qualitative evaluation of the threats based on the limnology and fisheries of the reservoir

Table 3: Scale* of applicability of strategies for conserving Barbus occidentalis in Oyun reservoir, Offa, Nigeria

Strategies Scale of application

Legislation ++

Laws and regulations ++

Protected areas +

Control of non-native species +

Artificial breeding +++

Closed season +

Habitat restoration +

Capture-release method ++

Education and conservation awareness +++

Key

+ = Applicable

++ = M ost applicable

+++ = Best applicable

* This scale of applicability is based on the target species, socio-econom ics, regional and ecological conditions of Oyun reservoir Offa,

Nigeria.

activities introduced pollutants, excess nutrients and other toxic compounds into the waterbody.  High numbers

of fishermen using unregulated fishing gears ranging from nets of various mesh sizes, traps, hooks and lines

and targeting the species specifically were the probable causes of the decline. Cultural eutrophication caused

by run-off of nitro-phosphate fertilizers from nearby farmland into the reservoir (Mustapha, 2008) was another

threat factor causing the disappearance of the species in the reservoir. Miranda (2001) reported that

eutrophication makes environment unsuitable for many fishes and reduces their assemblages. Reduced
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availability of food caused by alterations in the species habitat was some of the other high level threat factors

(Table 2). The scale of threat for the presence of non-native species and low breeding of Barbus occidentalis

in the reservoir was put at low because, there has not been documented report of the presence of alien fish

species in the reservoir, though presence of non-native species have been reported to cause species

extermination (Cooke et al. 2005), while Barbus occidentalis is known to have a high breeding rate (Holden

and Reed, 1972).  

 The conservation of Barbus occidentalis would not only save the species from further decline and total

disappearance from Oyun reservoir, but will also ensure that the species ethical and aethical values are

preserved and its economic values are not lost. Conservation of the species is desirable as it will preserve the

genetic variability of the species; improve the eco-biodiversity and fisheries of the reservoir and aid the

scientific study of the species.

Many strategies for saving declining fish species and conserving threatened and endangered fish species

have been proposed by workers such as Al-kaheem, (2008), Dudgeon and Smith (2006), Collares-pereira et

al. (2002) and Skeleton (2002). This include regulation of fishing nets mesh size, having closed seasons and

protected areas, legislations and regulations, habitat restoration and enhancement, intensive breeding and

stocking of the species, capture-release method, control of non-native species as well as education and

awareness. The utilization and applicability of these strategies for the conservation of Barbus occidentalis in

Oyun reservoir would have to be modified before it could be adopted and adapted. This is due to the socio-

economic of the people, the ecology of the reservoir, and the target organism itself. 

Table 3 shows the degree of applicability of these strategies to the conservation of Barbus occidentalis

in Oyun reservoir. Education of stakeholders and conservation awareness campaigns will be the best option

for saving the species, while artificial breeding and stocking of the species will not only increase the

population, but also improve the fisheries of the reservoir. Legislation through the implementation of fishing

laws and regulations and capture-release method will ensure the continued presence of the species in the

reservoir. Having closed seasons especially in the dry season when the fish is caught in “abundance” and

protected areas in the reservoir and control of non-native species (if there is any) will save Barbus occidentalis

from extinction in Oyun reservoir, Offa, Nigeria.
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