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Abstract

The diversity and abundance of fish species in Ekpene Ukpa River were studied from July-October, 2020. Sampling was by direct observation of
the fish species at the sampling sites following landing by fishermen. Frequency, counts, and percentages were employed to determine the
fish species composition and abundance, while a Microsoft Excel 2003 based program was used to determine the ecological indices. A
total of 84 species belonging to seven (7) families were recorded. The most abundant grouping of fish species was Chrysichthys
auratus with 25.0% and the least in abundance were Pellonula leonensis and Trachinotus teraia with 1.19%, respectively. The Index
of Preponderance (IP) value of 0.06 was recorded for Chrysichthys auratus which makes this species very significant in the study site.
The study revealed that species richness and diversity was high in October. An inclusive management approach is recommended, such
as educational awareness, involving of the local contents, and comprehensive rational planning on the management and development of the
study site.
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Several surveys on the fish diversity and abundance of some

Introduction

The idea of flora-fauna biodiversity is rapidly growing; this is as
a result of persistence disturbances of the natural ecosystem which
has resulted in the extinction of some species, which fish is inclusive
[1]. This is caused by mainly human factors [2,3]. Naturally, fauna
assemblage, especially that of fish is essential, both ecologically and
nutritionally as such its management and conservation is of great
importance [4]. The high diversity of fish is probably the main source
of stability to various tropical fisheries and this gives a serious
concern for its conservation [5].

Presently, fish diversity and its environmental management is a
vital point to be considered and the ability to analyze the problems
associated with its environmental distortions and various other
impacts on its population dynamics require a total and
comprehensive survey of the fish population before and after
assessment [6]. This could only be achieved through a critical survey
of its composition [7-10].

water bodies around the Niger Delta have been carried out by several
scientists but there is a dearth of information on the baseline survey of
fish fauna in Ekpene Ukpa River, a segment of Qua Iboe River
estuary, Niger Delta. This study aims at developing a baseline survey
of fish fauna assemblage of the water body [11,12].

Materials and Methods

Study area

The study was conducted in Ekpene Ukpa River (Latitudes
50049'N and Longitude 70052'E) within the tropical rainforest of
Niger Delta region, Nigeria. The river is the mainstay of livelihood
among the locals of the surrounding community. Presently, the
system is seriously impacted upon due to the construction of a
carriage bridge across the water body, sand dredging of the water
body, and other nonconventional fishing operations.
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Data collection

The study was carried out for a 4 month period (July-October,
2020). The study area was characterized by heavy impartation of
anthropogenic perturbations on the aquatic ecosystem. Sampling
was by direct observation of the fish at the landing sites. The fish
were sorted accordingly into family and species levels. Fish species
that could not be identified insitu, were preserved and transported in a
plastic cooler box containing ice blocks and labeled for laboratory
identification and analysis. In the laboratory, the fish were preserved
in 2% formaldehyde solution [13]. Identification of the fish species
was done according to [14-16].

Statistical analysis

All members of a species were physically counted, to establish the
morphometric characteristics and recorded monthly. The Simpsons
Dominance index, D; Shannon-Weiner Diversity index; Margalefs
species richness, d; Shannon-Weiner Index, H, Eveness, E;
Dominance Index, C, as in Odum were employed to evaluate the
trend in fish community structure as calculated below:

Margalef Index (d), this is a diversity index, which is largely
dependent on species richness

_S-1
In(N)

Where d=Diversity index
S=Number of Species
N=Number of individual
In=Natural Logarithm
Shannon Index (H’)
H’ = - 32 (Pi InPi)
=]

Where, H=Shannon diversity index
Pi=proportion of species i

Shannon-Wiener Index (H)

H=Nlog N — X filogfi =+ N

Where fi=Observed proportion of individuals that belong to the ith
species.

Log N=Natural Logarithm
N=Total number of individuals for all species

Species Evennes (E): This is a measure of how evenly an
individual are distributed among the species present in a sample. It
ranges from 0 - 1

E_H

Hmax

Where, E=Equitability measure
H=Shannon-Wiener Index
Hmax=Number of species in the sample

Simpson’s Dominance Index (C): This is the best known of the
second group of heterogeneity indices referred to as measures of
dominance. They are weighted towards the abundance of the
commonest species.

C = X Pi-

i<}

Where Pi is the proportional abundance of the ith species
That is,

., ni
1=—
P N

ni=Number of individuals of the ith species

N=Total number of individuals for all species

Results

Table 1 shows the total number of fish species caught on a
monthly basis in Ekpene Ukpa River. A total of 84 species were
collected. The highest number of fish species was recorded in
October; this month also recorded the highest number of individual
species. July recorded the lowest number of fish species and
individual species.

Species Common name July August September October Trade name
Caranx hippos Crevalle jack 4 2 1 None
Ethmalosa fimbriata Bonga 4 None
Pellonula leonensis 1 None
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Chrysichthys Bagrid catfish 2 3 6 10 None
nigrodigitatus

Oreochromis niloticus Nile Tilapia - 4 - 8 None
Oreochromis aureus - 4 - 3 None
Chrysichthys auratus - 4 5 2 None
Trachinotus teraia Shortfin pompana - 1 - - None
Clarias gariepinus - - 4 3 None
Clarias anguillaris - - 2 - None
Brycinus humilis - - 2 - None
Hydrocymus humilis - - 2 - None
Labeobarbus - - - 3 None
kimberleyensis

Tilapia zilli Redbelly Tilapia - - - 3 None
No. of individual 1 18 24 37

No. of species 4 6 6 9

Table 1. Number of fish species caught on monthly basis in the study site.

Table 2 shows the morphometric characteristics,
abundance, and index of preponderance of fish species collected in

relative

the study site. The fish species collected were grouped into 7 families
(Figure 1), which varied in number and composition.

Taxonomic unit No. XTL (cm) XBW () RA% IP
Cichlidae (20) (23.81)

Oreochromis niloficus 10 34.79 97.18 11.9 0.01
Oreochromis aureus 7 28.31 62.38 8.33 0.005
Tilapia zilli 3 14.41 41 3.57 0.002
Clarotidae (32) (38.1)

Chrysichthys 21 60.57 234.3 25 0.1
nigrodigitatus

Chrysichthys auratus 11 48.43 119.75 13.09 0.02
Claridae 9) (10.71)

Clarias gariepinus 7 342 105.75 8.33 0.009
Clarias angullaris 2 217 53.31 2.38 0.001
Cyprinidae 9) (10.71)

Labeobarbus 9 25.15 42.05 10.71 0.004
kimberleyensis

Alestidae 2) (2.38)

Hydrocynus vittanus 2 12,5 36.3 2.38 0.0009
Clupeidae (5) (5.95)

Ethmalosa fimbriata 4 19 36.2 4.76 0.002
Pellonula leonensis 1 25 30.12 119 0.0004
Carangidae (7) 8.33

Caranx hippos 6 219 51.37 7.142 0.004
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Trachinotus teraria

8.4

312 119 0.0004

Table 2. Morphometric characteristics, relative abundance and index of preponderance of fish fauna recorded in the study site.
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Figure 1. Relative abundance of fish species on family basis.

The morphometric characteristics of the collected species showed
that the highest mean Body Weight (XBW) was recorded for
Chrysichthys nigrodigitatus, while Pellonula leonensis recorded the
lowest mean Body Weight (XBW). In terms of length, the highest
mean total length (XTL) was recorded for Chrysichthys
nigrodigitatus, while lowest Mean Total length (XTL) was
recorded for Hydrocynus vittanus.

Tables 3-6 explain the computation of diversity and dominance for
the study period, that is, July, August, September and October
amongst the fish group.

Fi (Abundance) filogfi Filog%fi pi pilnopi Pi (Inpi)? (nilN)2 (ni(ni-1))/(N(N-1))
4 241 145 0.36 -0.38 0.35 0.13 0.108

4 2.41 145 0.36 -0.38 0.36 0.13 0.108

1 0 0 0 0 0 0 0

2 0.6 0.18 0.18 -0.31 0.53 0.033 0.018

11 5.42 3.08 0.9 -1.07 1.25 0.293 0.234

Table 3. Computation of diversity and dominance index for july in Ekpene Ukpa River.

Fi (Abundance) filogfi Filog%fi pi pilnopi Pi (Inpi)? (ni/N)2 (ni(ni<1))/(N(N-1))
2 0.6 0.18 011 -0.24 0.54 0.012 0.006

3 1.43 0.68 0.17 -0.3 0.53 0.028 0.02

4 2.41 1.45 0.22 -0.33 0.5 0.048 0.04

4 2.41 1.45 0.22 -0.33 0.5 0.048 0.04

4 2.41 1.45 0.22 -0.33 0.5 0.048 0.04

1 0 0 0.06 -0.17 0.47 0.004 0

218 9.26 5.21 1 -17 3.04 0.188 0.146

Table 4. Computation of diversity and dominance for august in Ekpene Ukpa River.

Fi(Abundance) filogfi Filog%fi pi pilnopi piinpi)? (ni/N)? (ni(ni-1))/(N(N-1))
6 4.67 3.63 0.29 -0.36 0.44 0.08 0.073
5 3.45 2.44 0.23 -0.34 0.5 0.05 0.046
4 241 1.45 0.19 -0.32 0.5 0.04 0.029
2 0.6 0.18 01 -0.23 0.53 0.01 0.005
2 0.6 0.18 01 -0.23 0.53 0.01 0.005
2 0.6 0.18 0.1 -0.23 0.53 0.01 0.005
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pwal 12.33 8.06 101 -171 4.05 0.2 0.163

Table 5. Computation of diversity and dominance for September in Ekpene Ukpa River.

Fi (Abundance) filogfi Filog%i pi pilnopi pi(inpi)? (nilN)? (ni(ni-1))/(N(N-1))
1 0(23.54) 0(19.42) 0(0.95) 0 0 0 0

10 10 10 0.29 -0.36 0.44 0.084 0.079

8 7.22 6.52 0.24 0.34 0.49 0.058 0.884

3 143 0.68 0.09 0.22 0.52 0.008 0.005

2 0.6 0.18 0.06 0.17 0.47 0.004 0.002

3 143 0.68 0.09 0.22 0.52 0.008 0.002

1 0 0 0 0 0 0 0

3 34 143 0.68 0.09 -0.22 0.52 0.008 0.002

Table 6. Computation of diversity and dominance for the month of october in Ekpene Ukpa River.

Table 7 explains the summary of the ecological indices. The between 0.52-0.55: Dominance Index (c) ranged between

species richness (d) ranged from 1.25-2.27 across the sampling 178-2 : s | D 234 -0.974
months. Shannon-Weiner Index (H); ranged between 0.54-0.84, 0.178-2.93 and Simpson's Index (D) ranged between 0.234 -0.9

Shannon’s Index (H) ranged between 1.07-1.75; Eveness index (Figure 2).
July August September October

Species Richness (d) 1.25 173 1.64 2.27
Shannon-Wiener Index (H) 0.54 0.74 0.74 0.84
Shannon's  Wiener Diversity Index 1.07 174 171 1.75
(He)

Eveness Index (E) 0.52 0.59 0.56 0.55
Dominance Index (c) 2.93 0.188 0.2 0.178
Simpson’s Index (D) 0.234 0.146 0.163 0.974

Table 7. Summary of ecological indices on a monthly basis in the study site.

Discussion

The diversity and abundance of fish species in Ekpene Ukpa
revealed moderate fish diversity. This trend of dominance exhibited
by the fishes is synonymous with that observed in other segments of
Qua Iboe River. The moderate fish species diversity and abundance
in the river could be influenced by local fish harvest, downstream
zoiiiz migration of fish in search of food, shelter, spawning, etc. [17].
August Moreover various developmental projects around the study site may
July also be a factor.

October
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The abundance of the family Clarotidae and Cichlidae tallied with

Ecological Indices the report of Idodo-Umeh in some water bodies around the Niger
Delta region. The preponderance of this family in terms of number
Figure 2. Ecological indices of fish species on monthly basis. and weight could be attributed to the presence of trophic abundance

such as planktonic materials [18]. Their prolific breeding capabilities
and their strong adaptation to the conditions of the water system [19].
The absence of effective predators could also be attributed to the
abundance of food resources in the ecosystem. The species richness
and diversity were observed to be more in October being the
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receding of the rains and fish utilizing the expanded feeding areas,
due to inundation as a result of the surface run-off. Moreover many
allochthonous food materials are brought into the expanded habitats
during the rains. The Shannon-Wiener's diversity index on the
monthly basis was in line with Gaines, et al. who noted that Shannon-
Wiener's diversity index ranges between 1.5-3.5 and rarely reaches
45. This finding clearly indicates that the fish species were much
diversified in all sampling months, and this is of significance to the
biodiversity of the study area [20,21]. The Index of Preponderance
(IP) showed that Chrysichthys nigrodigitatus had the highest IP value
of 0.1 and this agrees with who opined that IP values less than 0.10
are regarded as relatively insignificant [22].

Conclusion

The aquatic system is blessed with a rich aquatic fauna
assemblage of fish species, which could boost the economic viability
of the area, if properly managed. However, various negative factors
as practiced in the area could adversely affect the system; therefore,
the government should be on alert in this regard. The result obtained
in this study is a baseline study to catapult other researches in this
area.

References

1. Guo Q, Liu X, Qin X and Wu J, et al. Fish Diversity in the Middle and
Lower Reaches of the Ganjiang River of China: Threats and
Conservation. Plos one 13 (2018): 0205116.

2. Arthington AH, Dulvy NK, Gladstone W and Winfield 1J, et al. Fish
Conservation in Freshwater and Marine Realms: Status, Threats and
Management. Aquat Conserv Mar Freshw Ecosyst 26 (2016):
838-857.

3. Fu C, Wu J, Chin J and Lei G, et al. Fish Diversity of Two
Lacustrine Wetlands of the Upper Benue Basin. Nigeria World
Academy of Science, Engineering and Technology. Int J Biol Bimol Agric
Food Biotech Eng10 (2003): 294-298.

4. Akpan Il Limnological study of Jaja Creek with special emphasis on
species  composition,  trophic  hiology and  heavy  metals
composition of some selected species. M.Sc. Thesis, Department of
Zoology, University of Uyo, Uyo, (2006): 105-108.

5. Onuoha GC, Ekpo IE, Chude LA and Isangedighi IA, et al. Composite
Prelimary Ichthyofaunal Survey of Ntak Inyang Stream, Ikpa River, Niger.
Nig J Ag Fool Envt 6 (2010): 82-89.

6. Dugeon D, Arthington AH, Hessner MO and Kawabata ZI, et al.
Freshwater Biodiversity: Importance, Threats, Status and Conservation
Challenges. Biol Rev Camb Philos Soc 81 (2006): 163-182.

7.  Essien-lbok MA and Isemin NL. Fish fauna of Akwa Ibom State Inaldn
Water. Biodivers Int J 4 (2020): 82-88.

Page 6 of 6 (MRPFT)

8. Adaka GS, Nlewadim AA, Nwaka D and Anyanwu CN, et al.
Evaluation of Ichthyofauna Composition of Oramiri-ukwa River Imo State.
Anim Prod Rese Adv 6 (2010): 286-290.

9. 0do GE, Nwani CD and Eyo JE. The Fish Fauna of Anambra River Basin,
Mogeroa: Species Abundance and Morphometry. Rev Biol Trop 57 (2009):
177-186.

10. King RP. Biodiversity of freshwater fishes of the Cross River in the
Rainforest Belt of Cameroon-Nigeria. J Aquat Sci (1992): 184-197.

11. Udoidiong OM and King RP. Ichthyofaunal Assemblages of some
Nigerian Rainforest Streams. J Aquat Sci 15 (2010): 1-8.

12. Akpan II. Species Composition and Abundance In Uta Ewa Creek, Niger
Delta Region, Nigeria. J Agric Vet Sci 3(2013): 56-60.

13. Bankole NO, Sule OD, Okwundu EC and Amadi M, et al
Preliminary Investigation into the Fish and Catch Assessment
Survey of Alau Lake, Annual Report of National Institute for
Freshwater Fisheries Research (NIFFRI), (1994).

14. Olaosebika BD and Raji A (1998) Field Guide to Nigerian Freshwater Fishes.
Federal College of Freshwater Fisheries Technology, Nigeria.

15. Darwin Initiative Report (2001) A revision of Irvine’s Marine Fishes of
Tropical West Africa. Department of Marine Fishes.

16. ldodo-Umeh G (2003) Freshwater Fishes of Nigeria (Taxonomy,
Ecological Notes, Diets and Utilization). Idodo-Umeh Publishers, Benin,
Nigeria.

17. David DL, Wahedi JA, Buba UN and Barau BD, et al. A Study of Fish
Diversity of Two Lacustrine Wetlands in the Upper Benue Basin. Nigeria.
Annu Res Rev Biol 7 (2016): 318-328.

18. Komolafe OO and Arawonio GAO. Preliminary Observations on Fish Species
In A Newly Impounded Osinmo Reservoir. Turkish J of fisheries and Aq
Science 8 (2008): 289-282.

19. Adaka GS, Nlewadim AA and Udoh JP. Diversity and Distribution of
Freshwater Fishes In Oguta Lake, Southeast Nigeria. Int j adv life sci
technol 46 (2016): 25-31.

20. Gaines SD, White C, Carr MH and Palumbi SR, et al. Designing Marine
Reserve Networks For Both Conservation And Fisheries Management.
Proc Natl Acad Sci U SA 107(2009): 18286-18293.

21. Bonjoru R, Abubakar KA, Hassan El and Jerry TJ, et al. Diversity and
Abundance of Fish Species in some Selected Riverine Wetlands of Upper
Benue River Basin, Nigeria. J Environ Sci Toxicol Food Technol 13
(2019): 14-18.

22. Moses BS. The Influence of Flood Regime on Fish Catches
Communities of The Cross River Floodplain Ecosystem, Nigeria. Envir Bio of
Fish 18 (1987): 56-66.

How to cite this article: Asuquo I.E, Akpan I.I, Abiaobo N.O and George L.E, e
al. "Biodiversity and Abundance of Fish Species in Ekpene Ukpa River,
Tributary of Qua Iboe River Estuary, Niger Delta, Nigeria ." J Biodivers
Endang Spec 10 (2022) : 428



https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0205116
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0205116
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0205116
https://onlinelibrary.wiley.com/doi/full/10.1002/aqc.2712
https://onlinelibrary.wiley.com/doi/full/10.1002/aqc.2712
https://onlinelibrary.wiley.com/doi/full/10.1002/aqc.2712
https://www.ajol.info/index.php/apra/article/view/76235
https://www.ajol.info/index.php/apra/article/view/76235
https://www.scielo.sa.cr/scielo.php?script=sci_arttext&pid=S0034-77442009000100017
https://www.scielo.sa.cr/scielo.php?script=sci_arttext&pid=S0034-77442009000100017
https://www.ajol.info/index.php/jas/article/view/19977
https://www.ajol.info/index.php/jas/article/view/19977
https://d1wqtxts1xzle7.cloudfront.net/32160093/K0335660-with-cover-page-v2.pdf?Expires=1655121972&Signature=ctqNlsCXXGaOkC-9y4aIldg6SbjpJyXSuDHnX9w7dyRbeJuiIWS3IwsdfSZFhiGMKEg0bWQ5j24PYaGY2MnS04Zb8uDl28CyQ9~RTRFmWaHCnAmY7W6WNkHnoFlwcc55Os5iBL0-x-tqIgojiA1HkEviJMZzhW1BuNfnaLsXAfGsP-a~~x1fvv1EJobiD5gjB9kpJwReMovtrf1LzkgQZ6RnkYVozMe65L7TlPJV1wRYWOZwU7cQpe8AckevEEL8WLbK1Wr8C5TF7GP33YGYzC-xcKW9dLgmFG-tPi8oboMv7FaQTtlQF7AxpBwooRP8BQ1si8T26OwqzEx-8msm5w__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/32160093/K0335660-with-cover-page-v2.pdf?Expires=1655121972&Signature=ctqNlsCXXGaOkC-9y4aIldg6SbjpJyXSuDHnX9w7dyRbeJuiIWS3IwsdfSZFhiGMKEg0bWQ5j24PYaGY2MnS04Zb8uDl28CyQ9~RTRFmWaHCnAmY7W6WNkHnoFlwcc55Os5iBL0-x-tqIgojiA1HkEviJMZzhW1BuNfnaLsXAfGsP-a~~x1fvv1EJobiD5gjB9kpJwReMovtrf1LzkgQZ6RnkYVozMe65L7TlPJV1wRYWOZwU7cQpe8AckevEEL8WLbK1Wr8C5TF7GP33YGYzC-xcKW9dLgmFG-tPi8oboMv7FaQTtlQF7AxpBwooRP8BQ1si8T26OwqzEx-8msm5w__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://agris.fao.org/agris-search/search.do?recordID=XF2015043490
https://agris.fao.org/agris-search/search.do?recordID=XF2015043490
https://www.worldcat.org/title/freshwater-fishes-of-nigeria-taxonomy-ecological-notes-diet-and-utilization/oclc/56558285
https://www.worldcat.org/title/freshwater-fishes-of-nigeria-taxonomy-ecological-notes-diet-and-utilization/oclc/56558285
https://journalarrb.com/index.php/ARRB/article/view/25950
https://journalarrb.com/index.php/ARRB/article/view/25950
https://journalarrb.com/index.php/ARRB/article/view/25950
https://dergipark.org.tr/en/pub/trjfas-ayrildi/issue/13281/160504
https://dergipark.org.tr/en/pub/trjfas-ayrildi/issue/13281/160504
https://www.pnas.org/doi/abs/10.1073/pnas.0906473107
https://www.pnas.org/doi/abs/10.1073/pnas.0906473107
https://www.pnas.org/doi/abs/10.1073/pnas.0906473107
https://d1wqtxts1xzle7.cloudfront.net/67657659/Diversity_and_Abundance_of_Fish_Species_in_Some_Selected-with-cover-page-v2.pdf?Expires=1655118405&Signature=F5MXTsIX1zjzUYMta5XLXhmVUKZkG1KWGqNn-zuKSrNVJoHaKG0mScE-Qj6tgKwx0~Oh0MiTiVfdfLjScBeRQt41oJIZWHsRBxMxlaWTBOJON2SiKx4zTNklQP0rKbwJwoNTFaGAii6QkqHvr4oLlddTCmEEfCyY6RjmejyGhk2wqqeWt~DiUqUtTb2DJJP~2hUxGQoA0yL9wiwXQ4butxUoTPcGn8O7UW5rzckCx-EoYU~FLIixslcFNWgckcYPdB-U19OHXqKTOuqVRjP0XpQ2IkaNvqqKYlBJlQBL8D3boaNhOHCZva-gZTjafGfMEkgBDX5QC4xaYAqP94FugA__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/67657659/Diversity_and_Abundance_of_Fish_Species_in_Some_Selected-with-cover-page-v2.pdf?Expires=1655118405&Signature=F5MXTsIX1zjzUYMta5XLXhmVUKZkG1KWGqNn-zuKSrNVJoHaKG0mScE-Qj6tgKwx0~Oh0MiTiVfdfLjScBeRQt41oJIZWHsRBxMxlaWTBOJON2SiKx4zTNklQP0rKbwJwoNTFaGAii6QkqHvr4oLlddTCmEEfCyY6RjmejyGhk2wqqeWt~DiUqUtTb2DJJP~2hUxGQoA0yL9wiwXQ4butxUoTPcGn8O7UW5rzckCx-EoYU~FLIixslcFNWgckcYPdB-U19OHXqKTOuqVRjP0XpQ2IkaNvqqKYlBJlQBL8D3boaNhOHCZva-gZTjafGfMEkgBDX5QC4xaYAqP94FugA__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/67657659/Diversity_and_Abundance_of_Fish_Species_in_Some_Selected-with-cover-page-v2.pdf?Expires=1655118405&Signature=F5MXTsIX1zjzUYMta5XLXhmVUKZkG1KWGqNn-zuKSrNVJoHaKG0mScE-Qj6tgKwx0~Oh0MiTiVfdfLjScBeRQt41oJIZWHsRBxMxlaWTBOJON2SiKx4zTNklQP0rKbwJwoNTFaGAii6QkqHvr4oLlddTCmEEfCyY6RjmejyGhk2wqqeWt~DiUqUtTb2DJJP~2hUxGQoA0yL9wiwXQ4butxUoTPcGn8O7UW5rzckCx-EoYU~FLIixslcFNWgckcYPdB-U19OHXqKTOuqVRjP0XpQ2IkaNvqqKYlBJlQBL8D3boaNhOHCZva-gZTjafGfMEkgBDX5QC4xaYAqP94FugA__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://link.springer.com/article/10.1007/BF00002327
https://link.springer.com/article/10.1007/BF00002327
https://www.cambridge.org/core/journals/biological-reviews/article/abs/freshwater-biodiversity-importance-threats-status-and-conservation-challenges/96AA265E3D88C95FB802E7A73CCB4332
https://www.cambridge.org/core/journals/biological-reviews/article/abs/freshwater-biodiversity-importance-threats-status-and-conservation-challenges/96AA265E3D88C95FB802E7A73CCB4332
https://medcraveonline.com/BIJ/BIJ-04-00167.pdf
https://medcraveonline.com/BIJ/BIJ-04-00167.pdf

	Contents
	Biodiversity and Abundance of Fish Species in Ekpene Ukpa River, a Tributary of Qua Iboe River Estuary, Niger Delta, Nigeria
	Abstract
	Introduction
	Materials and Methods
	Study area
	Data collection
	Statistical analysis

	Results
	Discussion
	Conclusion
	References




