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Abstract:

This study is aimed at assessing the fish species diversity in Gubi Reservoir, Bauchi state Nigeria. It was carried out for a
period of six months (October 2017-Match 2018). Thirty-six thousand five hundred and sixty-six (36,566) fishes, comprising
eight (8) species belonging to six families were examined from fishers using different fishing gears include gill net, cast net,
hooks, burgi net and maley net. The fishes were further identified. The species identified include, Clarias garipienus,
Oreochromis niloticus, Distichodus engycephalus, Hemichromis fasciatus, Raiamas senegalensis, Labeo senegalensis, Schilbe
mystus and Brycinus nurse were caught and identified. Oreochromis niloticus (70.1%) was the most abundant fish species
while Raiamas senegalensis (0.01%) was the least fish species abundant. The species richness (R) was higher in kumi, than
any other sampling sites Conservation measures is encouraged.
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1. Introduction

Freshwater ecosystems are among the most dynamic and diverse ecosystems and are estimated to maintain over
10,000 species of fish (Nelson, 1994). Nigeria is blessed with over 14 million hectares of reservoirs, lake, ponds and major
rivers able of producing over 980,000 metric tons of fish annually (FDF, 2003). Statistical surveys have shown that the
need for fish in the country exceeds supply also; domestic production is still very low, in view of the increasing human
population. Production from aquaculture is growing compare to artisanal sources and supplied between 5-22% of total
domestic fish production between 2000 and 2007 (FDF, 2007). This increasing production is not capable to meet up the
growing rate of consumption because of the wide gap between fish demand and supply, which is on the increase as a result
of population outburst in the country in the recent years (Falaye and Jenyo Oni, 2009). Fishes are also play an importance
role for the supply as much as 17% of the world’s animal protein (Olusola and Arawomo, 2008).Gubi reservoir is one of
such numerous reservoirs in the country not primarily constructed for fisheries purposes, but could serve as a potential
water body for fish production. Justification of the study: Aquatic environment become a major habitat for waste disposal,
planting of crops, fishing, washing and bathing etc. These have a major impact on water quality as well as fish species
diversity. Fish species diversity served as a bio indicator, bio accumulation and bio remediation. The aim of this study is to
assess the fish species diversity in Gubi reservoir Bauchi State. The objective of this study is to determine the fish diversity
in Gubi reservoir.

2. Material and Method

2.1. Description of Study Site

Gubi reservoir has a total surface area of 590 kmz, a depth of 27m, top crest width of 10m, base width of 190m and
has a total catchment area of 179kmz2 the surface of the water in Gubi reservoir is mainly coming from three tributaries
namely, Gubi river, tagwaye river, link with shadawanka and ran river, is located at firo a village about 12 km north east of
Bauchi metropolis and 8 km off Bauchi Maiduguri road. The primary purpose of providing potable water to Bauchi and its
environs. A part from improving water supply to the populace, it provides the bulk of fish consumed in the town as well as
providing suitable sites for fadama farming resulting in the production of some highly favoured selected crops (Ezra and
Nwankwo 2001). The reservoir lies within the boundary of longitude 10° 25N to 10°26’N and latitude 9051’ E to 9° 52’
E (Wufem et al 2009).
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Figure 1: Gubi Reservoir with Its Four Feeding Rivers

2.2. Sample Collection
Six sampling sites have been established based on the reconnaissance visit in the study area. The established
sampling sites are
e Site 1=tatumare
Site 2= kumi
Site 3= baila
Site 4= spillway
Site 5= babban kwata
Site 6= kwatan yashi

2.3. Fish Sampling and Identification

Fish was collected fortnightly from each sampling site for a period of six months with the help of fishermen.
Different fishing gears include cast net, gill net, clap net, hook net, burgi net and maley net were used during this study.
Collection took place in the morning. Identification of fish has been carried out by using keys following the method
described by (Idodo- umeh 2003) and (Froese and Pauly, 2015). Fish were identified and sorted out into different species.
The relative abundance of each species was expressed as percentage of total catch. Digital Sony camera was used to
capture the photos of different fish species, model no. dsc/wc610.

2.4. Biological Indices
To assess the fish diversity, biological indices was used to calculate the statistical analysis this includes;

2.4.1. Shannon Wiener Diversity Index H'
This can be used to measure the fish diversity it was calculated by the following equation as given by (Magurran
2004). H'=-Y Pi (In(Pi)) where Pi is the proportion of each species in the sample

2.4.2. Margalef’s Diversity Index
This can be used to measure the species richness in the lake reported by (Clifford and Stephenson 1975). Using

the following formula.
_5-1

InN
Where: d = Species richness index;

S = Number of species in the population.
N= Total number of individuals of all species.

2.5, Statistical Analysis
e One-way Anova was used to compare the composition of fish species between the sampling sites.
e The result obtained was analyzed using descriptive statistics, at 0.05%.

3. Result

The result on the studies on fish diversity in Gubi reservoir, Bauchi State, Nigeria was presented below. A total of
eight (8) species of fish belonging to six (6) families were identified and recorded during the study period from October
2017 to match 2018. The family of Cichlidae was represented by two species: Oreochromis nilotica and Hemichromis
fasciatus. And the family of Cyprinidae were represented by two species: Raiamas senegalensis and Labeo senegalensis,
(Table 1).
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Species Family English name Hausa name
Clarias gariepinus Claridae North African catfish Tarwada
Distichodus Dischodontidae Grass eater Kursa
engycephalus
Oreochromis niloticus Cichlidae Nile tilapia Karfasa
Hefr:slgg:[z?ls Banded jewel fish Harshen shanu
Raiamas senegalensis Cyprinidae Silver fish Lakki
Labeo senegalensis African carp Akunu
Schilbe mystus Schilbeidae African Butter Catfish Lulu/nalanga
Brycinus nurse Alestidae Nurse Tetra Kawara

Table 1: Fish Species Caught and Identified in Gubi Reservoir
Sources of Local Names; Idodo-Umeh (2003); Olaosebikan and
Raji (1998) and Pauly and Froese (2014)

The result from the study in Table 2, Shows the relative abundance of fish species in Gubi reservoir. A total of
thirty-six thousand five hundred and sixty-six of fishes were examined from the fisher’s base on the number of sampling
sites. Oreochromus niloticus was the most abundance fish species with the overall relative abundance of (70.1%) showing
the prolific nature of tilapia. However, the species of Raiamas senegalensis was the least species abundance with the

relative abundant (0.01%).

Fish Species Tatumari Kumi Ba'ila B/Kwata K/Yashi | Spillway | Overall Relative
Abundance
Oreochromis 4596 9721 4814 1446 2471 2596 25644 (70.1%)
niloticus (70.6%) (75.1%) (73.3%) (44.6%) (59.7%) | (81.9%)
Distichodus 247 112 126 40 88 59 672 (1.84%)
engycephalus (3.79%) (0.86%) (1.92%) (1.24%) (2.13%) (1.86%)
Brycinus nurse 55 102 261 201 99 98 816 (2.23%)
(0.85%) (0.78%) (3.97%) (6.21%) (2.39%) | (3.09%)
Clarias 65 51 29 39 40 26 250 (0.68%)
gariepinus (0.99%) (0.39%) (0.44%) (1.20%) (0.96%) | (0.82%)
Schilbe mystus | 2(0.03%) | 4(0.03%) | 1(0.02%) | 2 (0.06%) 0 0 9 (0.02%)
Raiamas 0 1(0.01%) | 1(0.02%) 0 0 0 2 (0.01%)
senegalensis
Labeo 31 3(0.02%) | 9(0.14%) 16 0 4 63 (0.17%)
senegalensis (0.47%) (0.49%) (0.13%)
Hemichromis 1506 2957 1327 1493 1441 386 9110 (24.9%)
fasciatus (23.2%) (22.8%) (20.2%) (46.1%) (34.8%) | (12.2%)
Total 6502 12951 6568 3237 4139 3169 36566(100)

Table 2: Relative Abundance of Fish Species in Gubi Reservoir

Table3 indicates the relative Abundance and Diversity indices of fish species at various sampling sites in Gubi
dam. The maximum number of Shannon-wiener diversity index (H’) was recorded in kumi with highest number of
individual species (21.8633) with eight numbers of species. While the minimum value of Shannon wiener diversity index
was recorded in spillway with the least number of individual species (3169) consists of six species of fish.

Sampling Number | Number Of Individuals | Shannon wiener Diversity Margalef
Sites of Species Species. Index (H") Species Richness

Index (D)
Tatumari 7 6502 4.2749 0.6834
Kumi 8 12951 21.8633 0.8093
Ba'ila 8 6568 2.0679 0.7964
B/Kwata 7 3237 1.0377 0.7424
K/Yashi 5 4139 0.8930 0.4803
Spiilway 6 3169 0.6492 0.6204

Table 3: Relative Abundance and Diversity Indices of Fish Species at Various Sampling Sites

4. Discussion

The result from study had indicated that there were Six (6) families consisting of eight (8) species of fishes which
were observed and identified base on the number of sampling sites for the period of six months from October 2017 to
Match 2018. This means that the reservoir is rich in ichthyofauna when compare to other water bodies. The result of this
study agrees with the finding of (Nazif and Abubakar, 2013), where they have identified fifteen (15) species of fish
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representing eleven (11) families in dadin Kowa Dam Gombe State. While the result of this study Disagrees with the
finding of (Lamai and Kolo, 2003), where they have identified five (5) species of fish representing four (4) families in Dan-
Zaria dam. The result of this study Disagrees with the findings of (Ekeanyanwu, 1980) in river delmi jos where seven (7)
genera were identified, Anthony et al. (1986) recorded four (4) species in Auree reservoir near plateau state. The result
from this study agrees with the finding of (White, 1991). Where he identified Eleven (11) species in lake Botsumtwi,
Ghana. Abdullahi (2005) reported 26 species were identified in river Benue around Boronji area. Dankishiya (1991)
identified 31 species in lake Geriyo. Akanbi (2011) identified 26 species in Ogun estuary, Ogun state, Nigeria.

The relative abundance of fish species indicated that Nile tilapia (Cichlidae) (70.1%) was highest abundant species
follow by Clarias garipinus (Claridae) (0.68%), Silver fish (0.17%) Schilbaidae (0.02 %), where Cyprinidae (0.01%) was
the least species abundant due to the fact of fishing pressure currently in the reservoir.

Ita (1993) and Adeosun et al. (2011), who were noted that the Mormyridae, Cichlidae, Mochokidae, Characidae,
Bagridae and Clariidae were more common in northern Nigeria.

Allison and Okadi (2013) also reported that these six families of fish were common during their study on the
Lower Nun River; they suggested that variation in mesh size may have influenced the catches. The dominance of cichlids
by number observed in this study is similar to the observations of Akinyemi (1987) on Eleiyele River and Olaniran (2003)
on ITA water body; they both reported Cichlidae was the dominant family and suggested that this could be due to their
ability to utilize a wide range of foods at the lower trophic level as herbivores, as well as their high fecundity and prolific
nature. Komolafe et al. (2016), reported Food and high reproductive efficiency might be responsible for the abundance of
the cichlids. Moses (1974) suggested that the dominance of cichlids in Lower Nun River may be attributed to gear
selectivity. Also agree with the remarks made by the authors. The abundance of Cichlids and mormyrids could be as a
result of fish processing around the Dam which make these fish thrive better. the abundance of fish species showed the
Oreochromis niloticus (70.1%) were the dominant species, followed by Hemichromis fasciitis (24.9%), Brycinus nurse
(2.23%) then Distichodus engycephalus (1.84%). This agrees with the findings of Akinyemi (1987) in Eleiyele River, that
the families Cichlidae and Alestidae were dominants and occurred throughout their study period. The cichlids,
Oreochromis niloticus were dominants in similar studies conducted in Lakes Kainji and Tatabu, in Niger State, by Daddy et
al. (1991) and Ita (1993), respectively. Daddy et al (1991) and Ita (1993) suggested that their great numbers could be
attributed to their high reproductive ability.

The Shannon-wiener diversity index (H’) for fish species from Gubi reservoir were within the period of study
which ranged of 0.6492 to 21.8633 as pointed out by Magurran (2004). The value obtained here are lower than those
reported by (Offem et al, 2011) for fish of the Ikwori Lake in south-eastern Nigeria in the rainy season and also for three
areas along the Anambra River as reported by Odo, Didigwu and Eyo (2009). Also, Emmanuel and Modupe (2010)
reported value of Shannon wiener diversity H' ranging from 1.869 to 2.015 in three tributaries of river Ore which are
lower than those reported in this study. The difference can be attributed to disparity in ecological zone. The value for H’
both the monthly and by sampling sites indicated a good spread of species diversity in Gubi reservoir. The species richness
index (d) of Gubi dam is lower than those reported for three tributaries of the Anambra river by (Odo et al, 2009). This is
attributable to the different in number of species encountered. Hence Anambra River is richer in species than Gubi dam.
This measure is however not sensitive to environmental disturbances hence, it cannot be absolutely concluded that this
value differs for both areas which are in different ecological zones.

The maximum value of Shannon wiener diversity index (H'=21.8633) with a highest number of individual fish
species (12951) with eight number of species were recorded in Kumi, this could be as a result of less anthropogenic
activities which probably favour the diversity of fish species around this sampling site. While the minimum value of
Shannon wiener diversity (H'= 0.6492) with a least number of individual fish species (3169) were recorded in spillway;,
this could be attributed to present of anthropogenic activities around this sampling site.

5. Conclusion

At least a total of eight (8) species of fish belonging to six (6) families were identified and recorded during the
study period from October 2017 to match 2018. The Oreochromis nilotica (70.1%) was the highest fish species while
Raiamas senegalensis(0.01) was the least species abundance.

6. Recommendations

Licensing should be introduced so that any individual without a fishing license will be prevented from fishing. This
will help to reduce the number of participants in the fishery.
Size limits should be set for the fish caught. This will reduce overfishing and ensure that immature individuals are not
caught.

The findings of this study should serve as base line information in assisting the government in the management
and conservation of the fish species diversity in Gubi Reservoir.
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Appendix

Figure 2: Lateral View Oforeochromis Niloticus

Figure 4: Lateral View Oflabeo Senegalensis

Figure 5: Lateral View Ofbrycinus Nurse

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH & DEVELOPMENT DOI No. : 10.24940/ijird/2018/v7/i11/NOV18042 Page 139



www.ijird.com November, 2018 Vol 7 Issue 11

Figure 6: Lateral View of Raiamas Senegalensis

Figure 9: Lateral View of Hemichromis Fasciatus
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