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ABSTRACT

Fishery resources are on the decline due to incessant and unregulated fishery activities practiced
in most parts of the globe. This study investigated the fish composition of an anthropogenically
stressed water body in Nigeria (Downstream Jebba Dam). Samples were collected using standard
methods and procedures. A total of 6,850 fish belonging to 17 families and 25 species were
collected from the sampled stations. Fish composition shows the Mochokidae family with the
most dominant species at 29.33% and represented Synodontis batensoda, which was well distributed
in all the study stations but highest in the station with 934 individuals, while the Gymnarchidae
family was the least recorded with 0.16% and represented Gymmnarchus niloticus. Length-Weight
relationship (LWR) value ranged between 0.0018 and 0.215 (4 <3) for the dominant fish species,
indicating negative allometric growth as the fish species grows in length faster when compared
to the weight. In terms of mean condition factor (K of the dominant fish species of Downstream
Jebba Dam, Cynothrissa mento had the highest with 10.09, followed by Oreochromis niloticus (9.82),
Mugil cephalus (9.02), Labeo coubie (3.72), Bagrus bayad (0.90), Alestes macrolepidotus (0.52), Clarote
laticeps (0.31), Momzyrus rume (0.26), Clarias gariepinus (0.19) and Citharinus citharus (0.16). The high
condition factor (>1) observed in some fish indicates that these fish species were physiologically
stable and successful well, while those with less than (<1) mean value implied that it was
physiologically unstable, as showed in some species. Overall, the medium abundance of fish
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species in this study is an indication of an impaired water system.

INTRODUCTION

Fish populations or abundance respond to various factors
such as unregulated fishing, point and non-point source
pollution, eutrophication, and land use type, which can
result in vatriation in the sizes, species assemblage,
distribution, and abundance of fish in aquatic habitat
envitonments (Mohammed ¢/ a/, 2021a; Ibrahim ef al,
2022). Favourable environmental conditions are another
factor that is responsible for fish species abundance in
water bodies globally (Froese and Pauly 2018). The
freshwater ecosystem of Nigeria is on the decline due to
numerous anthropogenic activities around water bodies
coupled with the land used type (Mohammed e/ a/., 2020;
Mohammed e7 al., 2021b; Oladipo e¢# al,, 2021). Due to
overexploitation and poor management of inland water
bodies, Nigeria's fisheties resources ate currently declining
(Adamu ez al., 2021a,b). To ensure the sustainability of
fishery resources, it is necessary to have a sufficient

understanding of the species composition and their
diversity with abundance in major water bodies in the
country (Adadu ¢ a/, 2019; Adamu ¢ al, 2021a,b). One
of the most important factors that contribute to changes
in fish diversity and composition in freshwater bodies of
Nigeria is indiscriminate and unregulated fishing, which
exerts significant pressure on the fishery composition of
Nigeria (Adadu ez a/, 2019; Adamu ¢z al., 2021a,b Oladipo
et al, 2021). Due to anthropogenic such as
industrialization, urbanisation, and farming activities
coupled with pressure from artisanal fishermen in our
water bodies, fishery resources are declining, and fishes are
migrating downstream in most cases in need of food and
good habitat for spawning (Kumar and Asiji, 2009).

The development of the Jebba can be attributed to the
building of hydro-electric power plants (Dam) in 1975.
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Even though the Jebba Dam was built to raise the living
standard of the public, the aquatic ecosystem and the
biotic community are at risk due to the rate at which
anthropogenic activities are increasing within the water
body (Oladipo ¢ al, 2021). 'This has resulted in the
degradation of habitat and, eventually, in the disturbance
of the water discharge's spatiotemporal pattern. The
region's fisheries resources are frequently threatened by
overexploitation, ongoing, indiscriminate fish harvesting,
and pollution (Oladipo ¢7 al, 2021). These dangers may
have the unintended consequence of reducing the size of
the population, trawling fish, and gene pool depletion
(Aliko et al., 2010).

In Nigeria and throughout Africa, fish are among the
greatest and most important sources of animal protein for
diet (Adadu ¢ al., 2019; Adamu 7 al., 2021a,b Mohammed
et al, 2021a). Different biotic and abiotic condition
influence fish species assemblages and their diversity in
streams and rivers. As the human population keeps
increasing, fish species in the River Niger are being lost
due to numerous anthropogenic factors such using of
chemicals for fishing, overfishing, using undersized
marshes, spraying herbicides by rice farmers, and
disposing of waste materials (Adadu e a/, 2019; Adamu e/
al., 2021a,b; Mohammed ¢ al., 2021a). Different studies

on fish assemblage have been carried out around the Jebba
Hydro-electric Dam (Oladipo ¢# al, 2021) using both
taxonomic and molecular methods, but no recent data on
the morphometric composition of fishes downstream of
Jebba Dam. Thus, this study is designed to assess the
composition, diversity, distribution, and Morphometric of
fish in the River Niger Downstream Jebba dam.

MATERIALS AND METHODS
Description of the study area

The study was carried out downstream of Jebba dam,
Niger State; River Niger surrounds Jebba town. The
northern part is called Gungun, in Mokwa local
Government Niger state, and south in Kwara State Moro
local Government area. Jebba Dam falls within the
Guinea savannah of the Northcentral part of Nigeria,
characterized by two (Dry and wet) seasons (Adelakun e7
al, 2017). The river is located between longitude
4°49°34.11’E and latitude 9°7” 9.31’N or 4°82’61.42 and
9°11°92.52 respectively. The majority of the people in the
studied are artisanal fishermen and traders while few of
them engage in agricultural activities around the river
bank.
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Figure 1: Map of River Niger showing the four stations

https:/ /scientifica.umyu.edu.ng/

Adama et al., /USci, 3(4): 337 — 344, December 2024

338


https://scientifica.umyu.edu.ng/

UMYU Scientifica, Vol. 3 NO. 4, December 2024, Pp 337 — 344

Sampling stations

Station 1 is popularly called Inda doku, and it is located
below Jebba Bridge, close to the Jebba water board. This
station has a less human settlement with high
anthropogenicity like farming, washing of cars, swimming,
domestic uses, washing of clothes, and plates, among
others. Station 2 is called Kpata Sarki by the locals, and it
is located 200 meters from the Jebba Paper mill industry.
This station is characterized by some natural vegetation
with  scattered human settlements, and several
anthropogenic activities such as farming, grazing of
livestock, and laundry activities are common in this site.
Station 3 is called T'samanagi, and it is located 200 meters
away from Jebba Paper Mill. Agricultural activities and
other anthropogenic activities at the river bank
characterize this station. The river bed is dominated by
projected rocks, alluvia deposits, sand, and mud at some
parts of the site. Station 4 is called Fanga, and it is
approximately 200 meters away from station 3. This
station is characterized by low human settlement with
more agricultural activities such as farming and fishing

Collection of fish sample

The fish data and samples were collected from the
fishermen at different major landing sites between 8 am to
10 am, and the sites were sampled weekly. For the periods
of seven months (November 2021 to January 2022 and
June 2022 to September 2022), making up three months
in the dry season and four months in the wet season. Fish
sampling was by direct observation of the fish at the
landing sites, and collected fish were sorted into
taxonomic groups, counted, and identified from family to
species level by use of an identification guide and each
species of the fishes collected was preserved and
transported in a cool box to the laboratory of Animal
Biology department of Federal university of technology
Minna.

Determination of the morphometrics of fishes

Standard Length (S.L): It is the measurement of the
distance between the tail fin to the tip of the fish’s mouth
using tape or thread (Wu and Huang, 2017). Total Length
(T.L) is the measurement from the tip of the fish’s mouth
to the tail tip; thread can used and later measured on a
ruler or tape on a flat surface (Wu and Huang, 2017). The
body weight of the dominant fish species was measured to
the nearest (0.1g) with a portable weighing balance
(Adelaku ez al., 2017)

Data analysis

All data collected were typed in Microsoft Excel 2016
edition. The fish assemblage and distribution were
subjected to diversity indexes such as Shannon-Weiner
index (H), Simpson dominance index (C), and Margalef
species richness index (D), while the length-weight
relationship was subjected to descriptive statistics. Also,
the Regression coefficient (b), correlation coefficient (1),
and the condition factor of the dominant fishes were all
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analyzed using PAST (Paleontological statistical software
tool) version 4.05.

RESULTS

Fish species composition and distribution in
downstream Jebba Dam.

Table 1 shows a total of 6,850 fish belonging to 17 families
and 25 taxa encountered during the study period in
downstream Jebba Dam, Kwara state. Fish species
composition and distribution in this study shows
Mochokidae family was the dominant species with 29.33%
and represented Synodontis batensoda, which was distributed
across all the studied stations but highest in station with
934 individuals, while the Gymnatchidae family was the
least recorded with 0.16% and represented Gymmarchus
niloticns. 'The family Cyprinidae recorded 21.47% of the
total catch and was represented by Labeo conbie which was
well distributed in all stations. The Characidae family
recorded about 8.51% of all the total catch and was
represented by 3 species, namely, Aleste baremose, Aleste
macrolepidotus, and Hydrocynus forskali. Aleste baremose was
the most dominant species in this family, and none of
them was recorded in station 4. The Mugilidae family was
representative of Mugil cephalus only and accounted for
7.8% of the total catch, which was distributed in all
stations. The family Centropomidae was represented with
one species (Lates niloticns), and it account for 0.95% of the
total catch. Malapteruridae  was represented by
Malapterurus electrical, which accounts for 0.25% of the fish
catch and was only found in stations 1,2 and 3.
Osteoglossidae was represented by Heterotis niloticus only,
which accounted for 0.29% of the total catch, and it was
distributed sparsely in all stations. Claridae family also
recorded one species which is Clarias gariepinus, which
accounts for 3.37% of the total catch and is evenly
distributed in all stations. Family Gymniridae was
represented by just a species (S#ng rays), which accounted
for 0.29% of the total catch and were slightly distributed
in all stations. The family Claroteidae was represented by
two species (Awuchenoglanis biscutatus and Clarotes laticeps),
which account for 2.2% of the total catch. The family
Schilbeidae was represented by Ewutropins niloticus and
accounted for 0.72% of the total catch recorded. The
family Cichlidae accounts for 12.47% of the total catch
and was represented by 3 species, namely Tilapia illi,
Oreachromis nilotiens, and  Sarotherodon sp. The family
Clupeidae accounted for about 3.42% of the total catch
and was represented by Cymothrissa mento. ‘The family
Mormyridae accounted for about 3.32% of the total catch,
and it was represented by 3 species, namely, Mormzyrus rumee,
Mormyrops deliciousus, and Hyperopisus bebe. The family
Bagridae accounted for about 3.07% of the total catch and
was represented by 2 species, namely, Bagrus bayad and
Bagrus docmac. 'The family Citharinidae was represented by
Citharinus citharns and accounted for 2.20% of the total
catch. The family Osteoglossidae was represented by
Heterotis niloticus only, which account for 0.29% of the total
catch.
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Table 1: Fish species composition and distribution in Downstream Jebba Dam (November 2021-September

2022).
Family Taxa Stations Total %
1 2 3 4
Centropomidae Lates niloticus (Linnaeus, 1758) 30 16 19 0 65 0.95
Cyprinidae Labeo conbie (uppel, 1832) 431 538 472 30 1471 21.47
Characidae Hydrocynus foskali (Cuvier, 1819) 52 80 73 0 205 2.99
Alestes macrolepilotus (Valenciene,1840) 53 49 46 0 148 2.16
Alestes baremose (Leach, 1825) 59 73 98 0 230 3.36
Citharinidae Citharinus citharus (Geoffrey, 1809) 51 60 38 2 151 2.20
Gymnarchidae Gymnarchus nilotiens (Cuvier, 1829) 2 7 2 0 11 0.16
Malapteruridae Malapernrus electrical (Gmeli, 1789) 7 8 2 0 17 0.25
Schilbeidae Eutropins niloticns (Gunther, 1864) 17 11 21 0 49 0.72
Bagridae Bagrus bayad (Forska, 1775) 65 60 51 2 178 2.60
Bagrus docmac (forskal, 1775) 0 13 19 0 32 0.47
Claroteidae Clarotes laticeps (Ruppel,1829) 27 48 48 1 124 1.81
Aunchenoglanis biscutatns (Ruppel, 1829) 0 27 0 0 27 0.39
Claridae Clarias gariepinus (Burchell, 1822) 76 84 44 27 231 3.37
Cichlidae Tilapia illi (Gerval,1848) 12 24 0 0 36 0.53
Oreochromis nilotiens (Linnaeus, 1758) 2064 275 196 11 746 10.89
Sarotherodon (Linnaeus, 1758) 34 15 23 0 72 1.05
Mormyridae Mormyrus rume (Cuvies, 1846 ) 38 69 57 7 171 2.50
Hyperopisus bebe (Gunther, 1886) 11 11 11 11 44 0.64
Mormyrops delicionsus (Leach, 1818) 2 7 3 0 12 0.18
Osteoglossidae Heterotis niloticus (Cuvier,1829) 5 3 9 3 20 0.29
Mugilidae Mugil cephalus (Lacepede, 1803) 198 170 179 0 547 7.80
Potamotrygonidae  Stngrays (Valenciennes,1840) 7 3 8 2 20 0.29
Clupeidae Cynothrissa mento (Johnels, 1954) 87 54 93 0 234 3.42
Mochokidae Synodontis batensoda (Daget, 1954) 645 934 383 47 2009 29.33
Total 2173 2639 1895 143 6,850 100.0

Diversity indices of fish species in Downstream
Jebba Dam.

Table 2 shows the diversity indices of fish species
downstream of Jebba Dam. The highest species richness
(25) was recorded at station 2, followed by stations 1 and
3 with 23 species, and then station 4 with 11 species. The
number of individuals was highest in station 2 (2639),
followed by station 1, with (2173) species, then station 3
(1895), and (143) species at station 4. Station 2 had the
highest margalef index (3.05), stations 1 and 3 were almost
the same in species composition (2.86) and (2.92),

respectively, while station 4 had the least margalef index
(2.02). The Shannon-Weiner index was highest in station
3 (4.01), followed by station 1 (3.39), while station 2 was
(3.13), and the lowest was in station 4 (2.50). Simpson’s
dominance was recorded highest in station 2 (0.19), than
station 1 with (0.16), while station 3 was (0.13), and the
lowest was recorded at station 4 with (0.12). The
Evenness index indicated that no significant difference
between stations 1 and 2 when (p>0.05) (0.38 and 0.30).
The highest evenness was in station 3 (4.01), while station
4 was the least even (2.50).

Table 2: Diversity indices of fishes in downstream Jebba Dam.

Indices Station 1 Station 2 Station 3 Station 4
Taxa (Species) 23 25 23 11
Number of individual fish 2173 2639 1895 143
Simpson dominance 0.16 0.19 0.13 0.12
Shannon index (H) 3.39 3.13 4.01 2.5
Evenness (E) 0.38 0.36 0.45 0.28
Margalef's index (D) 2.86 3.05 2.92 2.02

Morphometrics of selected fish
downstream Jebba dam.

species in

Table 3 shows the length-weight relationship and
condition factor of dominant fish species in the sampled
stations of Downstream Jebba Dam. The length-weight
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relationship (r) of all the sampled fish from Downstream
Jebba dam ranged from 0.018 in Clarotes laticeps to 0.215 in
Labeo coubie. The Length-Weight relationship (LWR) of
the dominant fish species ranged between 0.0018-0.215,
and the observed “/” value was <3; thus the allometric
growth was negative In term of mean condition factor (K
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of the dominant fish species of Downstream Jebba Dam,
Cynothrissa mento, had the highest with 10.09, followed by
Oreochromis niloticus (9.82), Mugil cephalus (9.02) Labeo conbie
(3.72), Bagrus bayad (0.90), Alestes macrolepidotus  (0.52),
Clarote laticeps (0.31), Momyrus rume (0.26), Clarias gariepinus

(0.19) and Citharinus citharus (0.16). The high condition
factor (>1) observed in some fish indicates that these fish
species were physiologically stable and successful well,

while those with less than (< 1) mean value implied that it
was physiologically unstable, as showed in some species.

Table 3: Mean Condition factors (K) of some Dominant fish species in Downstream Jebba dam.

Fish Species Mean condition (K) factors Range Length-Weight Relationship
Momyrus rume 0.26 0.18-0.46 0.025
Citharinus citharus 0.16 0.25-0.37 0.022
Labeo conbie 3.72 1.25-10.94 0.215
Bagrus bayad 0.90 1.67-1.92 0.026
Clarias gariepinus 0.19 0.17-0.4 0.034
Alestes macrolepido 0.5 0.52-0.90 0.021
Cynothrissa mento 10.09 7.87-16.80 0.034
Clarotes laticeps 0.31 0.0-1.25 0.018
Oreochromis niloticus 9.82 0.58-16.56 0.109
Mugil cephalns 9.02 6.40-18.45 0.080
DISCUSSION Niger basin. These families' supremacy may be related to

The results of this study show the abundance of fish in
downstream Jebba Dam, which could be due to good
water quality, which enhances good breeding as most fish
species prefer less disturbed water for spawning. A total
of 6,850 fish specimens from 25 species and 17 families
were identified from the four sampled stations of
Downstream Jebba Dam. In this study, the fish
population decreases downward the sampling station 4,
which has high anthropogenic activities. ~ Additionally,
more fish were captured in this study when compared to
the finding of Agbugui ¢ a/. (2019), who reported 706 fish
from 18 families and 35 species at the three sites at River
Niger in Agenebode, Edo state. Okomoda ¢z a/. (2012)
also report the presence of 13 families and 28 species in
the Lower River Niger near Idah in Kogi State.

Additionally, Also Lawal ef al. (2023) reported a total of
8273 fish from Mairua Reservoir Water, Funtua, Katsina
State, North-Western Nigeria. Oladipo e a/. (2021) also
reported the patterns of ichthyofaunal diversity and
distribution across the Jebba Hydro-Electric Power dam
and reported a total of 9605 freshwater fishes were
recorded during the sampling period. Abiodun and
Odunze (2011) noted that Jebba Lake, Nigeria, is home to
51 species from 12 families in their findings. The variation
in the number of families and species found in a certain
river, as well as in other rivers, can be ascribed to seasonal
variations, environmental shifts, and human activities that
lead to fish migration and relocation from one place to
another (Sikoki e a/, 2008). At every sampling station,
Synodontis batensoda was the most dominant fish, and this
shows that the species is tolerant of environmental
conditions such as low temperature, conductivity, and pH,
as well as water pollution (Wubie e al, (2017).
Mochokidae and Cichlidae were the most abundant family
in this study. Oladipo e a/ (2021) earlier reported the
abundance of these families in the Jebba Hydro-Electric
Power dam. Also, Abiodun and John (2017) reported the
abundance of Mochokidae and Cichlidae lower River
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their great degree of environmental adaptability and
prodigious breeding skills (Mustapha, 2010).

The abundance of the family Cyprinidae in this study is
consistent with the findings of Rusmilyausari ez a/. (2021),
who observed a similar abundance in the Martapura River
in South Kalimantan, Indonesia. According to Buwono ez
al. (2017), there are comparatively many species in the
freshwater Cyprinidae family. In line with the assertion
made by Sulaiman e a/. (2018), 40 of the 104 freshwater
species discovered in Brunei Darussalam are members of
the Cyprinidae family. Comparably, Xing ¢f a/. (2016) also
reported the abundance of the Cyprinidae family in the
Ganjiang River.  Tilapia zill;, Oreochromis niloticus, and
Sarotherodon sp are the representatives of the Cichlidae
family in this study. The results of this study, which
focused on the dominance of cichlids, in particular
Oreochromis  niloticus, are consistent with many other
findings from Nigeria. Nazeef ez al (2021) studied the
biodiversity of fish species in the Dadin-Kowa reservoir
in Gombe State and reported the presence of the
chichlidae family. Also, chichlidae abundance has been
reported by many studies in Nigeria (Solomon ez al.,, 2017,
Dienye ez al., 2018; Pius ¢t al., 2020; Abdulkarim ez al., 2020;
Olopade, 2020; Oladipo ez al., 2021; Omoike, 2021; Lawal
¢t al., 2023) who all documented the dominance of this
species. The dominance of cichlid fish can be attributed
to several noteworthy features, such as their rapid rate of
proliferation and their status as the second most varied
family of freshwater fish (Sechausen, 2015).  In the
freshwater ecology of Nigeria, cichlids have been
observed to be the most abundant group (Mustapha,
2010). Comparably, it has been reported that the lower
River Niger basin is home to large populations of
Cichlidae and Mochokidae (Atile ¢ al., 2016; Abiodun and
John, 2017). These families' supremacy may be related to
their great degree of environmental adaptability and
prodigious breeding skills (Mustapha, 2010).  The
Characidae family represented prominent species like
Alestes baremose, Hydrocynus foskali, and Alestes macrolepilotus
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were also abundant in this study. ‘This exceptional
abundance is explained by the species’ adaptability to a
variety of feeding habits, their body size in relation to
speed of growth, fecundity level, and availability of food
sources (Pius ez al., 2020).

Mormyridae abundance was low when compared to the
report of Abiodun and John (2017), who reported the
abundance of this group in Lower River Niger, Idah, Kogi
State. Malapternrus electricus is the only representative of the
family Malapteruridac.  The presence of this family
conforms to the report of Mo ¢z 2/ (2019) and in contrast
with the reports of Essien Ibok (2020), who reported their
absent in their findings. Potamotrygon motoro was the only
taxon that represented the family Potamotrygonidae
which account for 0.29% of the composition. Eutropius
niloticns, belonging to the family Schilbidae was also
documented in this study. Clarias gariepinus is the only
representative of the Claridae family found in all of the
studied stations. Nazeef ¢/ a/ (2021) also reported their
presence in all the sampled stations of the Dadin-Kowa
reservoir. Gymmarchus niloticus, the only taxa represented in
the family Gymnarchidae, was the least abundant group in
this study. This is in contrast to the findings of Agbugui
et al. (2019), who reported that the family Gymnachidae
was the most abundant, with 8.49% of only specie
Gymnarchus niloticus in River Niger at Agenebode, Edo
State, Nigeria.

The chosen fish species' length-weight correlation
coefficient (r=0.71), which was recorded at the
downstream Jabba Dam, revealed a substantial positive
connection between length and weight, indicating that
weight increases as length increases. Positive correlations
were also reported by Solomon e a/. (2012) and Benedict
et al. (2009) in Cross River wetlands. Similarly, Leonard e#
al. (2011) reported a good correlation (r = 0.874; 0.973)
between Buyo and Ayame Reservoirs and Ezekiel and
Abowei (2014) in the Niger Delta's Amassoma flood plain.
The variances in the values could be caused by differences
in the environment, location, time of year, and the sizes
and numbers of species sampled. The positive association
demonstrated that the growth pattern did not override the
significant link between fish weight and length. These
observations may also be the result of variations in the
quantity and quality of fish present, food availability, and
water quality. The Length-Weight relationship (LWR)
0.022-0.035 data for fish species indicate that "b" is less
than three for every species. A negative allometric growth
pattern was seen in this study. Abowei and Hart (2014)
also reported negative growth patterns of some fish
species in the lower River Nun in the Niger Delta.
Negative allometric growth was also reported by Olowo
et al. (2022) from fish species from the Ovia River, Edo
State, Nigeria. The study's condition factors varied
according to the species: Citharinus citharus had the lowest
condition factor (0.16), while Cynothrissa mento had the
greatest condition factor (10.09). Olowo e al (2022)
reported positive condition factors from fish species from
the Ovia River, Edo State, Nigeria. The variations may
result from variations in the physical and chemical
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characteristics of the environments, the plant and animal
populations, the weight of the individual species studied,
the time of the sampling, and the availability of food.

CONCLUSION

The fish species found downstream of the Jabba Dam
show a total of 6,850 fish from 17 families, and 25 species
were seen throughout the study period, indicating a less
perturbed water body, and the tiver continues to provide
good habitat for the development and preservation of fish
populations. Also, the length-weight relationship of a few
dominating species, such as Alestes macrolepilotus, Mugil
cephalus, Cynothrissa mento, Labeo conbie, and Synodontis
batensoda, had a strong positive link, as indicated by the
correlation coefficient (r) value, but the regression
coefficient (b) value indicated a negative allometric growth
rate. The study also found that the condition factor of a
few dominant fish species was physiologically stable and
successful in the aquatic environment, with the exception
of the species that showed values below 1, which indicates
that they are not physiologically stable. Overall, the
studied river shows a medium fish production potential in
the studied river.

REFERENCES

Abdulkarim, M., Magaji, .M., Yusuf, Z.A. & Magaji, N.S.
(2020).diversity and spatio-temporal distribution
of fish species in Tiga Dam, Kano state. Nigerian
Journal of fisheries, 17(1), 1969-1972.

Abiodun, J.A. & John P. (2017). Biodiversity and
abundance of Fish and some processing methods
in Lower Niger River, Idah, Kogi State Nigeria.
Nigeria Jonrnal of Fisheries and Aquacnlture, 5(2), 20-
25.

Abiodun, J.A. & Odunze, F.C. (2011). Fish diversity and
fisheries of Jebba Lake Nigeria. Nigeria journal of
fisheries, 8(2). 284-290.

Abowei, F. N. & Hart, A. I. (2014). Some morphometric
parameters of 10 finfish species from the lower
Nun River, Niger Delta, Nigeria. Research Journal
of Biological Sciences. 4(3), 282-288.

Adadu, M.O., Garba, A.A. & Mshelia, J.P. (2019).
Diversity and abundance of fish species in river
Okpokwu, Benue State, Nigeria. International
Journal of Fisheries and Aquatic Studies, 7 55.60

Adamu, K. M., Mohammed, Y. M., Muhammad, H.,
Achebe, A. C. & Jeremiah, J. (2021a).
Morphometric and biomarker indices of fishes in
Dangana Lake, Lapai, Niger State. Direct Research
Journal of Biology and Biotechnology, 7, 16-27.
[Crossref].

Adamu, K.M., Kuyembo, S.M., Abbas, A.H., Mohammed,
Y.M., Djadjiti, N. & Mangse, G. (2021b). Growth
performance of African Catfish, Spinach and
Lettuce in an aquaponic system. Dutse Journal of
Agriculture and Food Security, 8(2), 96-100.

Adelakun, K.M., Mustapha, MK. Amali, RP. &
Mohammed, N. (2017). Seasonal variation in
nutritional quality of Catfish (Clarias gariepinus)

Adama et al., /USci, 3(4): 337 — 344, December 2024 342


https://scientifica.umyu.edu.ng/
https://doi.org/10.26765/4772498

UMYU Scientifica, Vol. 3 NO. 4, December 2024, Pp 337 — 344

from Upper Jebba Basin, Nigeria.
Nutrition & Food Sciences, 7(5), 1-4.

Agbugui, M. O., Abhulimen, E. F., Inobeme, A. & Olori,
E. (2019). Biodiversity of Fish Fauna in River
Niger at Agenebode, Edo State, Nigeria Egyptian
Journal of Aquatic Biology & Fisheries, 23(4), 159-
166. [Crossref]

Aliko, N.G.G., Da costa, K.S., Dietoa, Y.M., Ouattara, A.
& Gourene, G. (2010). Caractéris-tiques de la
population de Distichodus rostratns Gunther, 1864
(Pisces: Distichodontidae) du lac de barrage de
Taabo (bassin du Bandama, Coéte d’lvoire).
Implications pour une gestion rationnelle du
stock. Tropicultura, 28, 50-56.

Atile, J.I., Shima, ].N. & Akombo, P.M., (2016). Food and
feeding, length-weight and condition factor of
the catfish  Synodontis  membranacens (Etiene
Geoffroy Saint Hilaire, 1809) (Osteichthyes:
Mochokidae) from Lower Benue River, Makurdi,
Nigetia. Agriculture. Forestry and Fisheries, 5(4), 87-
96. [Crossref]

Benedict, O., Offem, Yemi, A. S. & Omoniyi, I. T., (2009).
Length-weight relationship condition factor and
sex ratio of forty six important fishes in a
Tropical Flood River. Research Journal of Fisheries
and Hydrobiology, 4(2), 65-72, 2009.

Buwono, N.R., Fariedah, F. & Anestyaningrum, R.E.
(2017). Komunitas lkan di Sungai Jerowan
Kabupaten Madiun. Journal of Aquaculture and
Fish Health, 6(2), 81-88. [Crossref]

Dienye H.E, Olopade, O.A. & Toby, S.A., (2018) Species
Composition and Diversity of Cast net fisheries
in new Calabar, Niger Delta, Nigetia. Journal of
Biodiversity, Conservation & Bioresources Management,
4(1), 19-26. [Crossref]

Essien-Ibok, M. A. (2020). Fish fauna of Akwa Ibom State
inland waters. Biodiversity International Jonrnal, 4(2),
82-88.

Ezekiel, E. N. & Abowei, J. F. N., (2014). A study of
length-weight relationship and condition factor
of Hepsetus odoe (Bloch, 1794) from Amassoma
flood plains. Awnals of Biological Sciences, 2(2), 10-

Journal of

17.
Froese, R. & Pauly, (2018).  Diversity of Fish fauna.
Retrieved 4/6/2018.

Ibrahim, M. 1., Ibrahim, Y., Abdullahi, A. M., Najibullah,
B. A, Obi, P. U. & Mohammed, Y. M. (2022).
Bacteria associated with smoked catfish sold at
Bida Modern market, Northcentral Nigeria.
International Jonrnal of Fisheries and Aquatic Studies,
10(2), 38-40. [Crossref]

Kumar, U. & Asija, M. J. (2009). Biodiversity: Principle and
Conservation. Agrobios (India) Leonard, T., Gouli,
G. B. and Kouassi, S. Da Costa (2011). Length-
weight relationships for 36 freshwater fish
species from two tropical reservoirs: Ayamé I and
Buyo, Cote d’Ivoire. Rev. Biol. Trop. (Int. ]. Trop.
Biol., 60 (4), 1847-1856. [Crossref]

Lawal, N., Abdullahi, S.A. & Abolude, D.S. (2023).
Physicochemical ~ Characteristics and  Fish

https:/ /scientifica.umyu.edu.ng/

Abundance and Diversity of Mairua Reservoir
Water, Funtua, Katsina State, North-Western
Nigetia. Journal of Applied Science and Environmental
Management 27(1), 125-132. [Crossref]

Leonard, T., Gouli, G.B. & Kouassi, S.D. (2011). Length-
weight relationships for 36 freshwater fish
species from two tropical reservoirs: Ayamé I and
Buyo, Cote d’Ivoire. International Journal of
Tropical Biology, 60(4), 1847-1856. [Crossref]

Mo, Y., Wan, H., Cai, Y., Zhang, X, Li, R. & Wang, Y.
(2023). Re-establishing fish migration channel of
large reservoirs in Jinsha River Basin of China by
using an eco-friendly reservoir operation
method, Journal of Hydrology: Regional Studies,
47, 101412, [Crossref]

Mohammed, Y. M., Abubakar, M. D., Muhammad, A. M.,
Muhammad, A. S., Umar, B. L., Hadizat, M. &
Achebe, A. C. (2021a). Stomach Content of
Tillapia zilli and Oreochromis nilocticus from Wanzun
River, Lavun Local Government, Niger State
Nigeria. Asian Journal of Fisheries and Aquatic
Research, 13(5), 15-20. Article no.AJFAR.70239.
[Crossref]

Mohammed, Y.M., Adamu, K.M., Ibrahim, B.U.,
Danjuma, S. & Amuzat, A.O. (2023). Exploring
the Impact of Human Activities on Water
Quality Characteristics of a Rural River in North-
Central Nigeria using Macroinvertebrates
Structural Assemblage. West African Jonrnal of Life
Sciences, 1, 023-034. [Crossref]

Mohammed, Y.M., Arimoro, F. O., Ayanwale, AV,
Adama, B. S., Keke, UN., Auta, Y. I. & Umat,
B.L. (2020). Seasonal changes in the abundance
of benthic macroinvertebrates & physico-
chemical condition of Moussa stream Bida,
Nigeria. Tropical Freshwater Biology, 29(1), 57-70.
[Crossref]

Mohammed, Y.M., Arimoro, F.O., Ayanwale, A.V.
Adamu, K.M., Keke, UN., Abubakar, M.D. &
Achebe, A.C. (2021b). The current state of water
quality and benthic invertebrate fauna in Chikke
Stream (North-Central Nigeria). Ukranian Jonrnal
of Ecology, 11(3), 26-34. [Crossref]

Mustapha, M.K. (2008). Assessment of the Water Quality
of Oyun Reservoir, Offa, Nigeria, Using Selected
Physico-Chemical Parameters.  Turkish | Lish
Aguna Sei. 8, 309-319.

Mustapha, M.K. (2010). Fish fauna of Oyun reservoir,
Offa, Nigeria. Journal of Aquatic Sciences, 25 (1),
106-114.

Nazeef, S., Ja’afar A., Abubakar K.A., and Kabiru M.,
(2021). Fish species biodiversity of Dadin-Kowa
reservolr. World Journal of Advanced Research and
Reviews, 11(02), 100-111. [Crosstref]

Okomoda, V.T., Solomon, S.G. & Aladi, S.L. (2012). Fish
Fauna in Lower River Niger at Idah in Kogi State.
Journal of Agricultural & Vetinary science, 4, 34-40.

Oladipo, S.O., Nneji, L.M., Iyiola, O.A., Nnejid, 1.C,,
Ayoola, A.O., Adelakune, K.M., Anifowoshe,
AT. Adeola, A.C. & Mustapha, M.K. (2021).

Adama et al., /USci, 3(4): 337 — 344, December 2024 343


https://scientifica.umyu.edu.ng/
https://doi.org/10.21608/ejabf.2019.52847
https://doi.org/10.11648/j.aff.20160504.11
https://doi.org/10.20473/jafh.v6i2.11284
https://doi.org/10.3329/jbcbm.v4i1.37873
https://doi.org/10.22271/fish.2022.v10.i2a.2654
https://doi.org/10.15517/rbt.v60i4.2185
https://doi.org/10.4314/jasem.v27i1.18
https://doi.org/10.15517/rbt.v60i4.2185
https://doi.org/10.1016/j.ejrh.2023.101412
https://doi.org/10.9734/ajfar/2021/v13i530276
https://doi.org/10.4314/dujopas.v10i2c.1
https://doi.org/10.4314/tfb.v29i1.4
https://doi.org/10.15421/2021_136
https://doi.org/10.30574/wjarr.2021.11.2.0370

UMYU Scientifica, Vol. 3 NO. 4, December 2024, Pp 337 — 344

Patterns  of ichthyofaunal diversity and
distribution across Jebba Hydro-Electric Power
(HEP) dam, Jebba, north-central Nigeria.
Brazilian Journal of Biology, 81(2), 258-2. [Crossref]

Olopade O.A., Dienye H.E., Bamidele N. & Oderhohwo,
O. (2020). Catchability and diversity of fish
species captured by gill net in new Calabar River,
Nigeria. Indonesia Fishery Research Journal, 26(2),
107-117. [Crossref]

Olowo, U.C., Egun, N. K., Ehigiator, A.P. & Oboh, LP.
(2022). Growth analysis and sex ratio of fish
species from the Ovia River, Edo State, Nigeria.
BIOLOGIJA. 2022. Vol. 68. No. 2. P. 110-
120. [Crossref]

Omoike, A. (2021)The Trend in Fish Species Diversity
and Abundance at Asejire Reservoir South
Western Nigeria. HSOA Journal of Aquacnlture &
Fishery, 5(040), 1-9. [Crossref]

Pius, D.E., Ja’afaru, A., Abubakar K.A., Zira ].D., Kefas,
M. & Barau B.W. (2020). Fish biodiversity and
abundance in river Taraba, Taraba State, Nigeria.
Ethiopian  Journal of — Environment Studies &
Management, 13(5), 535-544.

Rosa, R.S., Charvet-Almeida, P. & Quijada, C.C.D. (2010).
Biology of the South American Potamotrygonid
Stingrays, p. 241-285. [Crossref]

Rusmilyansari, A. A., Wahab, W. & Reika, C. (2021). Fish
species composition and diversity in a river, a
swamp, and a reservoir in Banjar District, South
Kalimantan Province. AACL Bioflux, 14(1), 412-
423.

Seehausen, O. (2015). Process and pattern in cichlid

radiations — inferences for understanding

https:/ /scientifica.umyu.edu.ng/

Adama et al., /USci, 3(4): 337 — 344, December 2024

unusually bigh rates of evolutionary diversification.
New Phytology. 207: 304-312. [Crossref]

Sikoki, F.D., Zabbey, N. & Anyanwu, N. (2008). Fish
Assemblage of Onu —lyi-Ukwu Stream in
Southern Tropical Nigeria. Fish Biology, 17(2), 13-
23. [Crossref]

Solomon, S.G, Ayuba V.O, Tahir, M.A. & Okomoda, V.T.
(2017). Abundance composition of fish in lake
kalgwai Jigawa State, Nigetia. Jordan Journal of
Agricenltural Sciences, 13, 45-54. [Crosstef]

Solomon, S.G. Okomoda, V.T. & Aladi. S.L.. (2012). Fish
Fauna in Lower River Niger at Idah in Kogi State.
Journal of Agricultural and Vetinary Science, 4, 34-40.

Sulaiman, Z., Hu T. H. & Lim K.K.P. (2018). Annotated
checklist of freshwater fishes from Brunei
Darussalam, Borneo. Zootaxa, 4379(1), 24-46.
[Crossref]

Uduma, A.U. (2018). Physico-chemical analysis of the
quality of sachet water consumed in Kano
metropolis. Awmerican Journal of Environment, Energy
and Power Research 2, 1-10.

Wu, Z.Q. & Huang, L.L. (2017). Fish Biodiversity and its
Relationship  with Environment in Lijiang Raiver.
Science Press, Bejing.

Wubie, A., Tadesse, Z., Tesfay, G. & Lakew, A. (2017).
Fish distribution and abundance in the Upper
Awash River, West Shewa. Ethigpian Journal of
Stcience and Sustainable Development, 5(2), 109-118.

Xing, Y. C., Zhang, C. G., Fan, E. Y. & Zhao, Y. H.
(2016).  Freshwater fishes of China: species
richness, endemism, threatened species and
conservation. Diversity and Distribution, 22, 358—
370. [Crossref]

344


https://scientifica.umyu.edu.ng/
https://doi.org/10.22271/fish.2022.v10.i2a.2654
https://doi.org/10.15578/ifrj.26.2.2020.107-117
https://doi.org/10.6001/biologija.v68i2.4731
https://doi.org/10.24966/AAF-5523/100040
https://doi.org/10.1201/9781420080483-c5
https://doi.org/10.1111/nph.13450
https://doi.org/10.4314/tfb.v17i2.45813
https://doi.org/10.12816/0039652
https://doi.org/10.11646/zootaxa.4379.1.2
https://doi.org/10.1111/ddi.12399

