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Abstract

The Hadejia Barrage supports one of West African’s most productive inland freshwater fisheries,
significantly contributing to regional food security and biodiversity. However, little is known about
baseline values of fish community structure and seasonal dynamics. This study examined fish species
composition and diversity indices across two ecological zone at the Hadejia Barrage Dam in the
Jigawa State, Nigeria. The fish samples were collected fortnightly for a period of 12 months (October
2024-September 2025) from sampling site using gill nets, cast nets, traps and hooks on monthly basis.
Fishes were identified using standard fish identification keys at the Department of Biological Sciences,
Sule Lamido University. where sixteen (16) fish species were identified in sixteen (16) families in two
different sampling points Dingare and Marke stations. The family of Cichlidae (Tilapias sp.),
dominated at Marke (23.66%) and Alestidae (African Tetra) at Dingare (12.59%). The
Tetraodontidae (Tetraodon lineatus) and Polypteridae (Polypterus afer) were the least species
abundant in all stations, Temporal variation was greatest in March (Dingare) (176%), in August
(Marke) (125%) and the lowest figures in November (32-52%) in all stations. Biodiversity was high
according to the diversity indices which are as follows: ranges of species richness (d) 4.642-5.422,
Shannon-Wiener (H) indices 3.284-3.529, equitability (]) indices 0.947-0.977, and Simpson index
0.031-0.041. The high biodiversity indices and multiple dominant species show ecosystem’s resilienice
for sustainable artisanal fisheries and food security. These findings provide key insights to improve
fisheries management.
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INTRODUCTION

Nigeria boasts vast inland freshwater systems rivers, lakes, reservoirs, wetlands, and f
loodplains that deliver essential ecosystem services like fishery production, flood
management, nutrient cycling, and biodiversity conservation, all critical to West African
environmental security (Balwan & Kour, 2021; Adewumi et al., 2025). Fish provides a key
protein source for Nigerians, especially rural communities, offering low-cholesterol,

*Author for Correspondence
Humaira A. L. et al, DUJOPAS 12 (2¢): 138-147, 2026 138



Diversity, Composition and Percentage abundance of Fish species in Hadejia Barrage Dam, Jigawa State,
Nigeria

mineral-rich, highly digestible nutrition (Friess et al., 2021). As indicators of ecosystem
health, diverse fish communities regulate nutrient cycles, maintain water quality, control
populations, and enhance resilience to stressors (Dallaire et al., 2023). Yet, fish production
continues to decline due to overfishing, pollution, dams, wetland loss, and climate change
(Shanono et al., 2023).

Fish abundances reveal ecosystem dynamics, including competition and predation
(Thompson et al., 2015; Galib et al., 2013; Tahir, 2013). However, comparing them across
habitats is challenging due to varying ecological preferences. Monitoring these patterns
detects early environmental changes, pollution, and degradation.

A major hydrological shift in Nigeria is the 1972 Hadejia Barrage on the Hadejia River, built
to regulate flow for irrigating 75,000 hectares (Bako et al., 2005). It splits the river into
upstream and downstream sections, disrupting the natural flood pulse that sustains
Hadejia-Nguru wetlands productivity. Prior studies focused on broader systems,
overlooking local temporal and spatial fish dynamics essential for management (Adeosun et
al., 2011).

Nevertheless, even with the ecological and socio-economic importance of Hadejia Barrage,
recent, integrated studies (Saleh ef al., 2019; Muhammad et al., 2021), which simultaneously
analyze fish species composition, temporal patterns and diversity indices across two stations
in the reservoir, remain scarce. The literature has been biased to either assess riverine
reaches, larger wetland units or individual-component assessments (such as heavy metal
concentrations in the sediment and water, macroinvertebrates or frame and catch surveys)
and has not been able to draw a finer habitat-fish linkage in the barrage itself (Bate & Uwem,
2021; Impact of Sediment and Water Heavy Metal Concentrations Study, 2020; Frame and
Catch Assessment Survey, 2025). This void is essential in bridging adaptive, evidence-based
management approaches that can balance irrigation requirements, fisheries production and
biodiversity preservation to increasing climatic and anthropogenic pressures (Hadejia-
Jama'are Catchment Management Plan, 2025; Peiman, Taylor et al., 2024; Dudgeon, 2019).

This study establishes baseline data on fish species composition, temporal patterns, and
diversity indices across two hydro-ecologically distinct sites at Hadejia Barrage. analyzed
the implications of such factors on the standard of fish habitat, with a consideration of
offering effective ecological data that can be utilized in properly managing fisheries and
catchment planning in northern Nigeria as suggested the reports of Saleh et al. (2019) and
Hadejia-Jama'are Catchment Management Plan (2025).

MATERIALS AND METHODS

Study Area Description

The study was carried out in Hadejia Barrage which is an earthen dam built across the river
Hadejia in Jigawa state, northern Nigeria, which is approximately between 12°20'48"-
12°1819" N and 9°50'56"-9°43'52" E. The barrage was finalized in the 1980s to provide
irrigation water as part of the Hadejia Valley Irrigation Project under the Hadejia-Jama'are
River Basin Development Authority and is currently to supply large-scale floodplain
agriculture, fisheries and domestic water consumption. The reservoir is located within the
Hadejia-Nguru Wetlands, a seasonally flooded floodplain system with a strong pulse of
floods that occur during the rainy season (July-September) and extensive drawdown during
the dry season (November-April) (Abubakar, 2015; Blench, 2013). The primary sources of
catchment land use are rainfed and irrigated agricultural, grazing and rural settlement
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activities, which give rise to various channels of nutrient and sediment inflow in the barrage
(Ringim, 2019; Garba et al., 2025).

Sampling Stations

To record a range of a human disturbance and habitat conditions, three sampling stations
shown in Figure 1 were set up on the barrage shoreline; Dingare (Station 1) and Marke
(Station 2). Dingare (12°18'19" N, 9°43'52" E) is somewhat not as disturbed, but its nearness
to the cultivated lands subjects it to runoff and sediment inflow during rainfalls. Marke
(around 12°19' N, 9°47' E) is also grossly disturbed, and the cultivation of the shoreline, and
the watering and defecation of cattle, are extreme, so that it is specially susceptible of
organic enrichment, of high turbidity and of eutrophication

Study Duration and Frequency of Sampling

Sampling was conducted during twelve months in succession starting on October 2024 and
ending on September 2025 and thus covering both the dry and wet season. At every station,
fish and water samples were taken monthly and this was done according to the common
tropical limnology custom of relating seasonal hydrology with fish and habitat interactions
reported by Mustapha, (2009); Sharif and Danjuma (2020).
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Figure:1. Map showing Hadejia Barrage and Sampling Station (Dingare and Marke)
Source: Extracted and modified from Google Earth pro Image 2025, Using ArcGIS Software 10.3

Sampling and Identification of Fish

The sampling stations with different grades of anthropogenic disturbance. The samples
were taken monthly in 12 months of succession (October 2024-September 2025). Fish
samples were collected monthly using multiple fishing gears, including gill nets, cast nets,
traps, and hooks. These gears were operated by experienced local fishermen following
standard fishing practices (Badamasi, 2014). The captured specimens were transported on
ice to the Biological Sciences Laboratory of Sule Lamido University, where they were
identified to species and family levels using standard ichthyological identification keys
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(Olaosebikan and Raji, 1998). Morphometric measurements were taken for each specimen.
Total length was measured to the nearest centimeter using a meter rule, while body weight
was recorded to the nearest gram using a Sartorius digital weighing balance. Prior to
weighing, surface moisture was carefully removed with filter paper to minimize errors
associated with excess water on the body surface (Anderson and Gutreuter, 1985)

Diversity Indices and Statistical Analysis

There are numerous complementary diversity indices that can be employed to measure the
structure of fish communities. It include the Shannon and Wiener diversity index (H)
(Shannon and Weaver 1963); Simpson’s Index (D) (Simpson 1949); Equitability index (J)
(Pielou 1966), Species Richness (Chao, 1987). These indices were analyzed using
computerized statistical software Minitab 14.

a). Margalef’s Diversity Index (Species richness) (d) to measure the fish diversity in the lake
(Chao, 1987) using the following equation

s-1

InN

Where d is the species richness index, S is the number of species in the catch and N is the
total number of individuals in S species.
b). Shannon-Wiener diversity index (H’) was calculated using the following equation as
given by Shannon and Weaver (1963)
ey ()
Where ni is the number of individuals (or the number of each species in the catch, the i th
species) and N is the total number of individual for the site.
¢). Simpson’s Index (D) was calculated using the formula of Simpson (1949) as the following
D= Z ni(ni-1)

N(N-1)

Where ni is the number of individuals of each species (i.e., the number of individuals of the
i th species) and N is the total number of individuals for the site.
d). Species heterogeneity (1-D) was calculated following Lande (1996).

e). Species Equitability (J) was calculated according to Pielou (1966)
H

Ins
Where H’ is the Shannon and Wiener diversity index and S is the Number of species in the

catch.

RESULTS

In this study, it was detected that sixteen (16) fish species belonging to sixteen (16) families
were present in the barrage. Specifically, in Dingare station, the dominant species in relative
abundance were Alestidae (African Tetra) and Cichlidae (12.59 and 11.83 percent
respectively) (Table 1). The monthly abundance was very seasonal with the highest catch
being recorded in March (176%) and lowest in November (52%). The dominant species at
Marke was Cichlidae and cyprinidae (23.66 and 12.28 percent respectively) (Table 2).
However, monthly abundance Highest in August (125%) and lowest in November (32%).
The Tetraodontidae (Tetraodon lineatus) and Polypteridae (Polypterus afer) were the least
species abundant in all stations indicating that they may have a specific habitat requirement
or may be restricted in their distribution within the barrage ecosystem. Table 3 shows the
indices of diversity and the presence of spectacular fish biodiversity. The richness of species
(d) was found to be between 4.64-5.422, which means that with a one-logarithmic change in
sample size, 4.6-5.4 more species is to be expected. Shannon-Wiener indices (H') varied
between 3.284-3.455, which was moderately-high diversity in communities. It is worth
noting that the equitability indices (J) between 0.947-0.957which show that the distribution
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of species abundance is quite equal which is a feature that is common in stable and resilient
communities. The dominance indices of Simpson were always low (0.035-0.041), which
proved that communities were not dominated by single species. The values of the species
heterogeneity (1-D) 0.958-0.964 were also the evidence of high compositional diversity and
ecosystem stability. All of these indicators indicate that Hadejia Barrage had a preserved fish
community structure despite anthropogenic disturbances and hydrological changes.

Table 1: Monthly percentage Abundance of fish species and Families Recorded at
Dingare station of Hadejia Barrage (October 2024-September 2025)

Family Species/Common Oct Nov De Jan Feb Mar Ap Ma Jun  July Aug Sep  %Abundance %Abundance
name c r y (species) ( Family)
Alestidae African Tetras 5 3 2 2 3 1 1 2 3 2 1 1
12.59 12.59

Bagridae Bagrid Catfishes 5 6 3 5 6 4 3 2 2 2 3 1 68 6.8
Cichlidae Tilapias 2 1 3 5 6 3 - 1 2 3 2 2 1183 11.83
Citharinidae C. citharinus 3 - 1 - 1 3 2 3 3 3 2 - 264 2.64
Clariidae C. gariepinus 6 4 3 4 5 4 5 - 2 4 3 5.04 5.04
Claroteidae Clarotei catfishes 3 - 1 5 6 2 3 - - 3 2 - 440 4.40
Protopteridae African lungfishes 2 - 2 2 2 2 2 2 2 3 3 3 931 9.31
Cyprinidae African barbs 2 2 - - - 4 3 2 - - 2 3 743 7.43
Distichodontidae ~ Grass-eater 4 4 4 - - - 2 4 2 7.7 7.7
Osteoglossidae H. niloticus 1 2 - 1 1 2 2 2 2 2 2 2 239 2.39
Latidae L. niloticus - 4 6 4 6 6 6 6 6 6 6 6 7.80 7.80
Malapterurida M. electricus 3 1 3 3 3 3 3 3 2 3 3 3 415 4.15
Mormyridae Elephant-snout fishes 3 - 2 2 2 2 2 2 2 2 2 3 1133 11.33
Polypteridae P. afer 1 2 - - - - - - - - - 05 0.5
Schilbeidae S. mystus 1 1 1 3 4 5 5 3 5 5 5 5 542 5.42
Tetraodontida T. lineatus 1 2 2 - - - - - - - - - 062 0.62

53 52 53 104 106 176 69 65 68 60 70 82  99.95 99.95

Table 2: Monthly percentage Abundance of fish species and Families Recorded at Marke
station of Hadejia Barrage (October 2024-September 2025)

Family Species/Common Oc No De Ja Fe Ma Ap Ma Ju Jul Au Se %Abundance %Abundance(Fami
name t v c n b r r y n y g P (Species) ly)
Alestidae African Tetras - - 1 2 - 1 1 1 2 - 1 - 9.54 9.54
Bagridae Bagrid Catfishes - 1 - - - 1 - 3 - - 2 3 3.66 3.66
Cichlidae Tilapias 3 4 2 3 - 1 6 4 5 6 7 5 23.66 23.66
Citharinidae C. citharinus - 1 2 2 2 2 2 2 3 5 4 5.35 5.35
Clariidae C. gariepinus 2 - 1 1 3 2 - - 2 2 - 1.69 1.69
Claroteidae Clarotei catfishes 1 - - 2 - 1 - 1 - 2 3 - 2.35 2.35
Protopteridae African lungfishes 3 2 1 2 - 1 8 - 2 1 2 2 9.54 9.54
Cyprinidae African barbs - - 2 - 3 4 5 6 5 6 7 1 12.28 12.28
Distichodontid Grass-eater 3 2 3 1 2 - 1 2 3 3 4 3 9.67 9.67
aOesteoglossidae H. niloticus - - 3 - 1 - 2 - - 1 3 - 13 13
Latidae L. niloticus 2 2 - 1 - 1 - 2 - 1 2 - 143 143
Malapterurida M. electricus - 1 2 3 1 - - - - 1 3 4 1.96 1.96
Mormyridae Elephant-snout fishes 3 2 2 3 - - 2 2 1 1 4 3 9.15 9.15
Polypteridae P. afer - - 2 - 1 - - 2 - 1 3 3 1.56 1.56
Schilbeidae S. mystus 4 2 4 - 3 - 2 - - 2 3 3 5.49 5.49
Tetraodontida T. lineatus - - 1 - 1 - 2 1 - 2 3 3 1.69 1.69
36 32 53 41 46 48 89 70 67 80 125 78 99.92 99.92
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Table 3: Diversity index of fish in the two sampling stations of Hadejia barrage. Increased
values of d, H', ] and (1-D) imply increased diversity; decreased values of D imply
decreased dominance.

Site Number Number of  Species Shannon Equitability =~ Simpson’s ~ Species
of Species  individual  Richness Wiener Index(]) Index(D) Heterogeneity
Index(d) Index(H) (1-D)
Dingare 32 794 4.642 3.284 0.947 0.041 0.958
Marke 37 765 5.422 3.455 0.957 0.0352 0.964
DISCUSSION

The study period of twelve months in Hadejia Barrage captured sixteen fish species of
sixteen different families in the two sampling stations. Alestidae, Cichlidae, Cyprinidae and
Mormyridae were the dominant (Table 1&2). The finding on fish species composition of this
study varied with the reports by Odo et al., (2009) estimated 52 fish species in 17 families in
Anambra River while 37 fish species in 21 families from Badagrylagoon was reported by
Soyinka et al., (2010). David et al.(2015) reported 21 species in 10 families in Kiri Lake.
Adaka et al. (2014) reported an estimate of 25 fish species, 15 genera, 21 families and six
orders from Oramiri-Ukwa River, south-east Nigeria.Uttah (2012) also reported 70 fish
species in 31 families in IkotAbasi, Nigeria. Analysis of the abundance data showed that the
Cichlidae family (commonly known as Tilapias) consistently dominated the fish assemblage
contributing over to 23.66% of the total species abundance. Similarly, Alestidae (African
Tetras) were notably abundant accounting nearly 12.59% of species abundance, this finding
were supported by Koffi et al. (2025).

However, the dormancy of Cichlidae can be explained by the high ecological tolerance of
these group,which are able to withstand a wide range of environmental condition .this is
contrary to the findings of Balogun (2005), Dankishiya and Abdulrahman (2007), Mustapha
(2008) and Dankishiya et al(2013) that reported the family Cichlidae as the most dominant in
quite a number of Nigeria reservoirs. The 76 dominance by Cichlidae has been attributed to
the high prolific breeding nature of the member of the family (Atagubaet al., 2014). Similarly
Alestidae were reported to be the second most dominant species in this study which was
absent in Bodna River Kwali Area Council, Abuja as reported by Sani et al., 2019. This may
be due to environmental conditons, Gillnet sampling biases against small pelagics due to
their size and agility. The Bodns River’s lentic environment favors cichlids, unlike Alestidae
preference for fast flowing riffles.

Furthermore, there where similar percentage abundance of the Mormyridae, Cyprinidae,
Distichodontidae, Osteoglossidae and Protopteridae this may be due to the ecological and
seasonal variation of the species distributions, this finding were supported by Nazeef et.al.,
(2020) and Banyigyi, (2016) who reported higher fish species and abundance in dry season
than wet season in Doma reservoir. The Tetraodon lineatus and Polypterus afer being the
rarest in all the stations could be as a result of narrow tolerance for most of the factors. This
study observed greater seasonal variation in fish species distribution during the dry season.
This report was in agreement with Elijah et al., 2019 that reported seasonal fish abundance
was high in the dry season and low in the wet season in River Taraba in Bali town, Taraba
state, Nigeria.

Nevertheless, Table 3 shows the indices of diversity and the presence of spectacular fish

biodiversity. The richness of species (D) was found to be between 4.64-5.422, Species
richness of the stations are lower than index score (D) of 9.73 reported by Oladipo et al.,
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(2021) from Jebba, it disagreed with Ajagbe et al.,( 2021) who reported lower value
2.65,Shannon-Wiener indices (H') of the stations varied between 3.284-3.455. This in line
with Galib et al. (2013) reported a very high range of 3.42-3.82 for fish from River Choto
Jamuna in Bangladesh. It is worth noting that the equitability indices (J) between 0.947-
0.957which show that the distribution of species abundance is quite equal which is a feature
that is common in stable and resilient communities, which is the disagreement with the
reported values of J= 0.80 reported by Dankishiya et al. (2013) for a tropical reservoir in
Nigeria. The heterogeneity index values for all the stations is close to 1, indicating high
sample diversity across stations. This agrees with the report of Emmanuel and Modupe
(2010) on Igbesa and Ibata tributaries of river Ore whose heterogeneity index values were
also less than 1.

CONCLUSION

The Hadejia Barrage across the two sampling stations (Dingare, and Marke) supports a rich
and structurally well-balanced fish community, including ecologically important species
such as Alestidae and Cichlidae, as well as rare groups like Tetraodontidae and
Polypteridae. Diversity indices indicated high species richness and heterogeneity,
suggesting ecological resilience despite hydrological regulation and local disturbances.

REFERENCES

Abubakar, M. M. (2015). Preliminary survey of the wildlife biodiversity of the Hadejia-
Nguru wetlands, northeastern Nigeria. Dutse Journal of Pure and Applied Sciences, 1(1),
1-4. https:/ /fud.edu.ng/journals/dujopas/2015.JUNE.Vol1.1/1%20-
%204_Abubakar.pdf

Adaka, G. S. 1, Udoh, J. P. and Onyeukwu, D. C. (2014). Freshwater Fish Diversity of a
Tropical Rainforest River in Southeast Nigeria. Advances in Life Science and Technology,
23:2224 7181

Adewumi A, Adeyemi AE, Bekun FV, Olorunleke JO. Economic value of wetlands:
Ecosystem services and benefits for human well-being. Wetlands: Ecology,
Conservation and Management,2025:63-84

Ajagbe, S.O, Odulate, D.O, Akegbejo-Samsons, Y., Kehinde, A.S, Ajagbe, R.O, Ojubolamo,
M.T (2021). Species composition, abundance and diversity of Ichthyofauna of Ikere-
Gorge, Oyo State, Nigeria. Acta Ecol Sin. 41(6):75-83.

Ataguba, G. A., Tachia, M. U. and Aminu, G. (2014). Fish Species Diversity and Abundance
of Gubi Dam, Bauchi State of Nigeria. Asian Journal of Conservation Biology, 3(1): 60-
67.

Adeosun, F.O., Asaju, CI. and Adeniyi, K.A. (2011). Fish species composition and
abundance in Ikere Gorge Reservoir, Oyo State, Nigeria. Nigerian Journal of Fisheries
and Aquatic Sciences, 9(2), 78-92.

Anderson, R.O. and Gutreuter, S.J. (1985). Length, weight and associated structural indices.
In R. Hynes & L. McDonald (Eds.), Fisheries Techniques (pp. 283-300). American
Fisheries Society.

Balogun, J. K. (2005). Fish distribution in a small domestic water supply Reservoir: case
study of Kangimi Reservoir, Nigeria. Journal of Applied Science and Environmental
Management.9 (1): 93-97.

Balwan K, Kour S. Wetland -An ecological boon for the environment. East African Scholars
Journal of Agriculture and Life Sciences, 2021:4(3):38-48.

Badamasi, A.U. (2014). Fish fauna and fishing methods in North-eastern Nigeria wetland
ecosystems. Sokoto Journal of Veterinary Sciences, 12(2), 24-35.

Humaira A. L. et al, DUJOPAS 12 (2¢): 138-147, 2026 144


https://fud.edu.ng/journals/dujopas/2015.JUNE.Vol1.1/1%20-%204_Abubakar.pdf
https://fud.edu.ng/journals/dujopas/2015.JUNE.Vol1.1/1%20-%204_Abubakar.pdf

Diversity, Composition and Percentage abundance of Fish species in Hadejia Barrage Dam, Jigawa State,
Nigeria

Bako, SM., Abdullahi, Y., & Girei, A.K. (2005). Impact of sedimentation on reservoir
productivity in Northern Nigeria: Case of Hadejia Barrage. Journal of Aquatic Sciences,
20(1), 25-32.

Banyigyi, A. Hassan (2016). Physico-chemical parameters and fish diversity of Doma
reservoir, Nasarawa State. A PhD thesis, Department of Biological Sciences, Ahmadu
Bello University Zaria, Nigeria. Pp 105-115.

Bate, G. B., & Uwem, G. U. (2021). Water quality and macroinvertebrates assessment of
Hadejia-Nguru wetlands in Jigawa and Yobe States, Nigeria. New York Science
Journal, 14(6),59-66.
https:/ /www .sciencepub.net/newyork/nys140621/07_37359nys140621_59_66.pdf\

Blench, R. (2013). Review of the Hadejia-Nguru wetlands, northeast Nigeria. International
Journal of  Innovative Research and Development, 2(10), 437-446.
https:/ /ijiset.com/vol2/v2s10/IJISET_V2_I10_65.pdf

Chao, A. (1987). Estimating the population size for capture-recapture data with unequal
catchability. Biometrics, 43(4), 783-791.

Elijah, M. I. John, C. and Lamidi, B.T. (2019). Fish species composition and abundance of
river Taraba in Bali Town, Taraba State, Nigeria, J. Pharm. Biol. Sci. 14 (1) : 50-57.

Dallaire, C. O., Lehner, B., & Peres-Neto, P. River reach types as large-scale biodiversity
proxies for management: The case pf the Greayer Mekong Region. Ecological
Indicators, 146, 10997.

David, D. L., Wahedi, J. A., Buba, U. N., Ali, B. D. and Barau, B. W. (2015). A Study of Fish
Diversity of two lacustrine wetlands in the Upper Benue Basin, Nigeria. Annual
Research and Review in Biology, 7(5): 318-328.

Dan-kishiya, A. S. and Abdulrahaman, K. A. (2007). Check list of fish fauna in Lake Geriyo,
Yola, Adamawa State. Biological and Environmental Science Journal for the Tropics, 4 (2):
75-78.

Dan-kishiya, A.S., Olatunde, A.A. and Balogun, J.K. (2013). Ichthyofauna composition and
diversity of a tropical water supply reservoir: a case study of lower Usuma reservoir
in Bwari, Abuja, Nigeria. American Journal of Research Communication,1(9): 188-203.

Dudgeon, D. (2019). Multiple threats imperil freshwater biodiversity in the Anthropocene.
Current Biology, 29(19), R960-R967.
https:/ /pmc.ncbi.nlm.nih.gov/articles/PMC11069195/

Emmanuel, L. O.,and Modupe, O. O. (2010). Fish diversity in three tributaries of River Ore,
South West Nigeria. World Journal of Fish and Marine Sciences, 2(6), 524-531.

Ezealor, A.U., and Thomas, B.E. (2015). Hadejia-Nguru Wetlands conservation project:
Baseline report on environmental conditions and biodiversity. Journal of African
Wetlands, 12(3), 167-189.

Friess DA, Chua SC, Jaafar Z, Krauss KW, Yando ES. Mangroves and people: Impacts and
interactions. Estuarine, Coastal and Shelf Science, 2021:248

Galib S. M., Naser S.M A., Mohsin A. B. M., Chaki N. and Fahad F. H. 2013. Fish diversity of
the River Choto Jamuna, Bangladesh: present status and conservation needs.
International Journal of Biodiversity and Conservation. 5(6), 389-395,

Garba, M. S.,, Muhammad, I. M., & Abubakar, A. (2025). Appraisal of water quality trends in
Kitiri Reservoir, Jigawa State, Nigeria. Borno Journal of Geography Research, 10(8),
1568-1579. https:/ /ideas.repec.org/a/bjf/journl /v10y2025i8p1568-1579.html

Hadejia-Jama'are Catchment Management Plan. (2025). Hadejia-Jama'are strategic catchment
management plan report. Agro-Climatic Resilience in Semi-Arid Landscapes
(ACReSAL), Federal Republic of Nigeria. https://acresal.gov.ng/wp-
content/uploads/2025/11/HADEJIA-JAMARE-CATCHMENT-MANAGEMENT-
PLAN-REPORT.pdf

Humaira A. L. et al, DUJOPAS 12 (2¢): 138-147, 2026 145


https://www.sciencepub.net/newyork/nys140621/07_37359nys140621_59_66.pdf/
https://ijiset.com/vol2/v2s10/IJISET_V2_I10_65.pdf
https://pmc.ncbi.nlm.nih.gov/articles/PMC11069195/
https://ideas.repec.org/a/bjf/journl/v10y2025i8p1568-1579.html
https://acresal.gov.ng/wp-content/uploads/2025/11/HADEJIA-JAMARE-CATCHMENT-MANAGEMENT-PLAN-REPORT.pdf
https://acresal.gov.ng/wp-content/uploads/2025/11/HADEJIA-JAMARE-CATCHMENT-MANAGEMENT-PLAN-REPORT.pdf
https://acresal.gov.ng/wp-content/uploads/2025/11/HADEJIA-JAMARE-CATCHMENT-MANAGEMENT-PLAN-REPORT.pdf

Diversity, Composition and Percentage abundance of Fish species in Hadejia Barrage Dam, Jigawa State,
Nigeria

Koffi, N. F.,, Osei, K. A., & Mensah, E. T. (2025). Dominance of Cichlidae and Alestidae in
West African Fish assemblages. Abundance analysis in coastal lagoons. African
Journal of Aquatic Science, 50(1), 45-56.

Lande, R. (1996). Statistics and partitioning of species diversity, and similarity among
multiple communities. Oikos, 76(1), 5-13.

Muhammad, K., Umar, B. A., & Auwal, U. (2021). Stock assessment of Oreochromis niloticus
and Clarias gariepinus from Hadejia River, Jigawa State, Nigeria. International Journal

Mustapha, M. K. (2009). Fish diversity and abundance in relation to water quality during
dry season in Oyun Reservoir, Offa, Nigeria. Journal of Ecology and the Natural
Environment, 1(4), 056-063. https:/ /easletters.com/article/Oyzv-physico-chemical-
parameters-in-relation-to-fish-abundance-in-daberam-reservoir-katsina-state-nigeria

Mustapha, M.K. (2008) Assessmen of the water quality of Oyun Reservior , Offa,
Nigeria,using selected physic-chemical parameters. Turkish Journal of Fisheries and
Aquatic NSDWQ, (2007). Nigeria Standard for Drinking Water. Nigerian Industrial
Standard , NIS:554, pp13-14.

Odo, G.E.,, Nwani, C.D. and Eyo. J,E.( 2009). The fish fauna of Anambra river basin,
Mogeroa: Species abundance and morphometry. Revisita de Biological Tropical, 57:
177-186.

Oladipo S.O., Nneji L.M.,, Iyiola O.A., et al.(2021) Patterns of ichthyofaunal diversity and
distribution across Jebba Hydro-Electric Power (HEP) dam, Jebba, north-central
Nigeria. Brazilian Journal of Biology, 81(2): 258-267.

Olaosebikan, B.D., & Raji, A. (1998). Freshwater fishes of Nigeria: Taxonomy, ecological
notes and conservational status (NIFFR Monograph Series No. 70). New Bussa:
National Institute for Freshwater Fisheries Research.

Peiman, K. S., Taylor, J. ]., Favaro, B., Morrison, P. R., Costa, A., & Darwall, W. R. T. (2024).
The urgent need to identify thresholds to use for decisions about freshwater fish and
their habitats. Fisheries, 49(2), 55-73. https:/ /www.fecpl.ca/wp-
content/uploads/2023/11/Pieman-et-al-2024-thresholds-for-shoreline-and-riparian-
development.pdf

Pielou, E. C. (1966). The measurement of diversity in different types of biological collections.
Journal of Theoretical Biology, 13(1), 131-144.

Ringim, A. S. (2019). Impact of Typha grass on biodiversity loss of Hadejia-Nguru wetland
located between Jigawa and Yobe State, Nigeria. International Journal of Research and
Scientific Innovation, 6(12), 101-108.
https:/ /www.academia.edu/41166805/Impact_of_Typha_Grass_on_Biodiversity_L
oss_of_Hadejia_Nguru_Wetland_Located_between_Jigawa_and_Yobe_States_of Ni
geria_A_Review

Sani, B. M., Idowu, R. T., & Banyigyi , A. H. (2019). The Diversity of Fish Species
Composition and Abundance from Bodna River in Kwali Area Council Abuja.
Nigeria Journal of pure and Applied Sciences (NAPAS), published by Benue State
University Makurdi.

Saleh, I. A.,, Muhammad, A. M., & Bello, A. A. (2019). Studies on fishes species diversity of
River Hadejia, Jigawa State, Nigeria. Bima Journal of Science and Technology, 3(1), 1-8.
https:/ /journals.gjbeacademia.com/index.php/bimajst/article/view /132

Shannon, C.E., & Weaver, W. (1963). The mathematical theory of communication. University
of Illinois Press.

Shanono, N.J., M.S., Abubakar, M.M., Maina, M.L., Attanda, M.M., Bello, M.D., Zakari,
N.M., Nasidi, &Usman, N.Y. (2023). Multi-criteria Indicators for Irrigation Schemes
Sustainability Performance Assessment. FUDMA Journal of Sciences, 6(6), 241-250.
https:/ /doi.org/10.33003 / {js-20222-0606-1164

Humaira A. L. et al, DUJOPAS 12 (2¢): 138-147, 2026 146


https://easletters.com/article/0yzv-physico-chemical-parameters-in-relation-to-fish-abundance-in-daberam-reservoir-katsina-state-nigeria
https://easletters.com/article/0yzv-physico-chemical-parameters-in-relation-to-fish-abundance-in-daberam-reservoir-katsina-state-nigeria
https://www.fecpl.ca/wp-content/uploads/2023/11/Pieman-et-al-2024-thresholds-for-shoreline-and-riparian-development.pdf
https://www.fecpl.ca/wp-content/uploads/2023/11/Pieman-et-al-2024-thresholds-for-shoreline-and-riparian-development.pdf
https://www.fecpl.ca/wp-content/uploads/2023/11/Pieman-et-al-2024-thresholds-for-shoreline-and-riparian-development.pdf
https://www.academia.edu/41166805/Impact_of_Typha_Grass_on_Biodiversity_Loss_of_Hadejia_Nguru_Wetland_Located_between_Jigawa_and_Yobe_States_of_Nigeria_A_Review
https://www.academia.edu/41166805/Impact_of_Typha_Grass_on_Biodiversity_Loss_of_Hadejia_Nguru_Wetland_Located_between_Jigawa_and_Yobe_States_of_Nigeria_A_Review
https://www.academia.edu/41166805/Impact_of_Typha_Grass_on_Biodiversity_Loss_of_Hadejia_Nguru_Wetland_Located_between_Jigawa_and_Yobe_States_of_Nigeria_A_Review
https://journals.gjbeacademia.com/index.php/bimajst/article/view/132
https://doi.org/10.33003/fjs-20222-0606-1164

Diversity, Composition and Percentage abundance of Fish species in Hadejia Barrage Dam, Jigawa State,
Nigeria

Sharif, I. A., & Danjuma, A. B. (2020). Physico-chemical parameters in relation to fish
abundance in Daberam Reservoir, Katsina State, Nigeria. Environmental Analysis,
Health and Toxicology, 35(2), 1-9.
https:/ / easletters.com/ storage/models/article/MYq8NBs4OB73ME3FZ7NHPyqbX
k1Y94rjacUtpCQFFHI2ivctOfoV1q6CQs00/ Oy zv-physico-chemical-parameters-in-
relation-to-fish-abundance-in-daberam-reservoir-katsina-state-.pdf

Simpson, E.H. (1949). Measurement of diversity. Nature, 163(4148), 688.

Soyinka, O.0O., Kuton, M.P and Ayo-Olalusi, C.I. (2010).Seasonal distribution and richness of
species in the Badagry Lagoon, South-west, Nigeria. Estonian Journal of Ecology, 59 (2):
147-157.

Tahir, M.A. 2013. Fish species composition, abundance and size distribution of Kalwai dam,
Jigawa State using catch statistics. Msc. Thesis, University of Agriculture Makurdi
Nigeria. Department of Fisheries abd Aquaculture. Pp.182

Thompson P.L. Davies T.]. Gonzalez A. 2015. Ecosystem Functions across Trophic Levels
Are Linked to Functional and Phylogenetic Diversity. Liang W, ed. PLOS ONE. 2015;
10(2):E0117595. Doi: 10.1371/Journal. Pone.0117595.

Uttah, C. (2012). Ascertaining environmental quality status of aquatic systems in Ikot Abasi,
Nigeria using fish ectoparasites, fish health and diversity protocols. Transnational
Journal of Science and Technology, 2(5): 76

Humaira A. L. et al, DUJOPAS 12 (2¢): 138-147, 2026 147


https://easletters.com/storage/models/article/MYq8NBs4OB73ME3FZ7NHPyqbXk1Y94rjacUtpCQFFHl2ivctOfoV1q6CQs00/0yzv-physico-chemical-parameters-in-relation-to-fish-abundance-in-daberam-reservoir-katsina-state-.pdf
https://easletters.com/storage/models/article/MYq8NBs4OB73ME3FZ7NHPyqbXk1Y94rjacUtpCQFFHl2ivctOfoV1q6CQs00/0yzv-physico-chemical-parameters-in-relation-to-fish-abundance-in-daberam-reservoir-katsina-state-.pdf
https://easletters.com/storage/models/article/MYq8NBs4OB73ME3FZ7NHPyqbXk1Y94rjacUtpCQFFHl2ivctOfoV1q6CQs00/0yzv-physico-chemical-parameters-in-relation-to-fish-abundance-in-daberam-reservoir-katsina-state-.pdf

