LENGTH-WEIGHT RELATIONSHIP AND CONDITION FACTOR OF
Clariasgariepinus, Mormyrusrume and Synodondisbudgetti IN DADIN KOWA
RESERVOIR, GOMBE STATE, NIGERIA

Abstract

Length-weightrelationship and condition factorof Clariasgariepinus,Mormyrusrumerume and
Synodondisbudgettiwere carried outfor a period of eighteen month, (October 2022 to March
2024)in Dadin Kowa Reservoir.A total of 189 specimens of C.gariepinus, 81 specimens of
M.rume and 272 specimens of S. budgetti were purchased from the local fishermen as soon as
they returned from their catch and were brought immediately to the laboratory for.analysis.
The objective of the study is to determine the physiological well-being of the fishes in Dadin-
Kowa reservoir.The length weight relationship of these species were calculated using the
equation'W = aL®. Condition factor were calculated using the formula, K= 100W/L3.
Regression gained of value b shows the growth patterns of C.gariepinus as negative
allometric growth and isometric growth with values ranging from 2.430908 to 3.203496. M.
rume as negative allometricgrowth, isometric growth and positive allometric growth with
values ranging from 0.155529 to 4.409502 and Sbudgetti as negative allometricgrowth,
isometric growth and positive allometric growth with values ranging from 2.465982 to
4.174956.The condition factor of C.gariepinusranges from0.05-10.26, M.rume, 0.03- 9.61
and S. budgettifrom 0.02- 6.67 indicating that some are'in good physiological condition while
others are not.
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Introduction

“Length-weight relationship(LWR) of fish in fisheries biology is one of the complementary
information that must be known in resources management”(Prince et al., 2020). “TheLWRis
one of fisheries biology information that is important to be known, because the knowledge
about the study is useful to gain better understanding of perpetuity of life and growth of fish
stock, because based on the biology information all consequences that is possible appear by
all alternatives can be decreased”(S. K. Hassan & Ja’afaru, 2019).

“The importance of LWR in fisheries biology cannot be over emphasized because it affords
easy prediction of average weight of a specific length group of fish population through a
mathematical relationship between length and weight of the population of fish species in that
habitat”(Konoyima et al., 2020). “The LWRare useful in assessing the relative well - being of
a fish population as compared to others of the same species exposed to the same or different
conditions of food, density, climate or environment”(K. S. Hassan & Ja’afaru, 2020). LWRs
could also be used in fish stock assessment as well as in comparing ontogeny of fish
population from different region(Khristenko & Kotovska, 2017), thereby enhancing
management, conservation and culture of the concerned species.



“In fish, condition factor (K) reflects through its variations and provides information on the
physiological state of the fish in relation to its welfare and based on the hypothesis that
heavier fish of a given length are in better condition”(Stephen & Folashade, 2020). “In
fisheries science, K is used in order to compare the ‘condition’, “fitness’, or wellbeing of fish.
The condition of a fish reflects recent physical and biological circumstances, as it is strongly
influenced by both biotic and abiotic environmental variables and fluctuates by interaction
among feeding habits, parasitic burden and fish physiological condition”(Khristenko &
Kotovska, 2017).

TheK is widely used in fisheries and fish biology studies. This factor is calculated from the
relationship between the weight of a fish and its length, with the intention of describing the
“condition” of that individual fish (Asadi et al., 2017). “Different values.in K of a fish
indicate the state of sexual maturity, the degree of food sources availability, age.and sex of
some species”(K. S. Hassan & Ja’afaru, 2020). “When K value is higher it means that the fish
has attained a better condition. The K of fish can be affected by a:number of factors such as
stress, sex, season, availability of feeds, and other water quality parameters”(Kefas et al.,
2020).

Modern conservation and ecosystem-based management strategies for freshwater species
require updating and area specific information. There is paucity of information available
on the LWR and K of fish in Dadinkowa reservoir, hence the need for this study.

Study Area

Dadin-Kowa Reservoir is in Yamaltu Local Government Area of Gombe State in the North
East of Nigeria. It lies within latitude 10°17 ‘18” N and longitude 11°30°32 “E of the
equator(Muhammad et al., 2018). It has total capacity of 800 million m® and a surface area of
300km®. The dam is located about 35 km to_the East of Gombe town (Muhammad et al.,
2018) The Reservoir was built with the major objective of providing domestic water supply
to Gombe State, hydroelectric power supply, irrigation farming around Dadin Kowa and
many areas around the town and has potentials as a source of fisheries(Muhammad et al.,
2018). The study is aimed at studying the growth pattern and general fitness/well-being of the
fishes in the reservoir.

Materials and methods
Sample Collection

The speciesClariasgariepinus (tarwada), Mormyrusrume (sawanya), and Synodontisbudgetti.
(Karaya/Kurungu) were purchased monthly from artisanal fishermen from the landing site
for the period of 18 months and transported immediately to the laboratory for analysisin
boxes with ice.

Species ldentification

The collected samples were identified by taxonomical keys of identification of fish provided
by Olaosebikan and Raji (2013).

Length andweight measurements



The morphometric characters measured include total length (TL), and weight (W). The total
length were measured as length from the tip of snout to the end caudal fin with a measuring
board. The weight was measured using a digital weighing balance. Length values were
recorded in centimetre (cm) while the weight values recorded in grams (g)(Ramses et al.,
2020).

The length weight relationship of the fishes were calculated using the equation:
W =al®

Where,

W= the observed total weights of the fishes

L= the observed total lengths

a and b are constant(Ramses et al., 2020).

Determination of Condition factor (K)

Condition factor were calculated using the formula,

K= 100W/L?

Where,

K= Fulton’s condition factor,

W= the weight of the fish, and

L= the length (usually total length)(Konoyima et al., 2020).

Result
Determination of L ength-weight Determination

The length-weight relationships of C.gariepinus in Dadin-Kowa Dam is presented in Table 1.
The table indicates the intercept of regression (a), slope of regression curve (b) and
coefficient of determination (R?) with the corresponding allometric growth pattern of each of
the fish species. Fish growth pattern (LWR) depends on its b-value. If b-valueis less than 3; it
implies it is'a negative allometric growth pattern, if b —value is greater than 3; it denotes a
positive ‘allometric growth pattern. If b-value is equal to 3, it denotes an isometric growth
pattern.

Clariasgariepinus had a highest a value 0f0.043658 and least a value of 0.002716, highest b-
value of 3.203496 and least b-value of 2.430908 and Highest R? values of 0.978277 and least
R? value of 0.168887. Clariasgariepinusin nine (9) of the months specifically November
2022, January 2023, February 2023, May 2023, June 2023, August 2023, September 2023,
February 2024 and March 2024 had negative allometric growth pattern of b-value less than 3.
Clariasgariepinusin eight (8) of the months specifically October 2022, December 2022,
March 2023, April 2023, October 2023, November 2023, December 2023, January 2024 had
Isometric growth pattern of b-value equal to 3.



Table 1: Length weight relationship ofClariasgariepinusDadin Kowa Reservoir, Gombe State
October 2022- March 2024.

Month n a b R’ Allometry
Oct 22 13 0.003617 | 3.13086 | 0.977507 Isometric
Nov 22 8 0.004658 | 2.947202 | 0.168887 Negative
Dec 22 11 0.00642 3.001484 | 0.926075 Isometric
Jan 23 7 0.012219 | 2.790492 | 0.956093 Negative
Feb 23 8 0.009061 | 2.870779 | 0.970995 Negative
Mar 23 3 0.003931 | 3.107059 | 0.453237 Isometric
Apr 23 12 0.002716 | 3.17366 | 0.921813 Isometric
May23 9 0.005272 | 2.989121 | 0.863529 Negative
Jun 23 9 0.007271 | 2.988121 | 0.863537 Negative
Aug 23 11 0.020473 | 2.633833 | 0.956409 Negative
Sept 23 11 0.005503 | 2.992261 | 0.978271 Negative
Oct 23 21 0.011202 | 2.812927 | 0.954552 Isometric
Nov 23 21 0.021201 | 2.612927 | 0.854452 Isometric
Dec 23 11 0.00642 3.001484 | 0.926075 Isometric
Jan 24 9 0.003068 | 3.203496 | 0.968988 Isometric
Feb 24 20 0.043658: | 2.430908|,0.806503 Negative
Mar 24 4 0.016354 | 2.60271 | 0.960296 Negative

Key: *a = intercept of regression curve, *b = Slope of the regression curve, *R* =
Coefficient of determination

The LWR of M. rumein Dadin-Kowa reservoiris presented in Table 2. M.rumehad a highest a
value of 2.139765 and-least a value 0f0.001397. Highest b-value of 4.409502 and least b-
value 0f0.155529 and Highest R® values 0f0.999883 and least R* value 0f0.109529. M.rumein
thirteen (12) of the. months had negative allometric growth pattern of b-value less than 3 and
positive allometric growth pattern of b-value greater than 3 in July. M.rumeinOctober 2022,
November 2022 and December 2022 had Isometric growth pattern of b-value equal to 3.

Table 2: Length weight relationship ofM.rumein Dadin Kowa Reservoir, Gombe State
October 2022- March 2024.

Month n a b R’ Allometry
Oct 22 6 0.015234 | 3.064947 | 0.516061 Isometric
Nov 22 5 0.001749 | 3.358226 | 0.962883 Isometric
Dec 22 5) 0.011749 | 3.352226 | 0.972873 Isometric
Jan 23 3 0.008882 | 2.880084 | 0.999883 Negative
Feb 23 3 0.007682 | 2.860184 | 0.966883 Negative
Mar 23 5 0.010137 | 2.837809 | 0.960518 Negative
Apr 23 13 0.015858 | 2.741414 | 0.96564 Negative
Jun 23 4 0.069054 | 2.058322 | 0.43113 Negative




Jul 23 4 0.174491 | 4.409502 | 0.109529 Positive

Aug 23 7 0.084201 | 0.155529 | 0.553773 Negative
Sept 23 9 0.023312 | 2.595073 | 0.897293 Negative
Nov 23 3 0.1373 2.078125 | 0.66564 Negative
Dec 23 3 0.1373 2.078125 | 0.66564 Negative
Jan 24 4 0.010918 | 2.837228 | 0.998352 Negative
Feb 24 2 0.014519 | 2.709272 | 0.96564 Negative
Mar 24 3 0.001397 | 3.400102 | 0.965474 Isometric

Key: *a = intercept of regression curve, *b = Slope of the regression curve, *R* =
Coefficient of determination

The length-weight relationships of S.budgetti in Dadin-Kowa Reservoir is presented in Table
3.Synodontisbudgettihad a highest a value of 0.014513 and least a value of 0.005215.
Highest b-value of 4.174956and least b-value of 2.465982. Highest R’ values of 0.988536
and least R? value of 0.661974. S.budgettiin seven (7) of .the.months specifically October
2022, March 2023, April 2023, May 2023, August 2023; September 2023, October 2023 had
Negative allometric growth pattern of b-value less than 3. S:budgettiinNovember 2022 and
December 2022 had positive allometric growth pattern of b-value greater than 3. S.budgettiin
nine (9) of the months specifically January 2023, February.2023, June 2023, July 2023,
November 2023, December 2023, January 2024, February 2024 and March 2024 had
Isometric growth pattern of b-value equal to 3.

Table 3: Length weight relationship of S. budgettiin Dadin Kowa Reservoir, Gombe State
October 2022- March 2024.

Month n a b R’ Allometry
Oct 22 12 0.045486 | 2.465982 | 0.661974 Negative
Nov 22 10 0.000244 | 4.174956 | 0.80969 Positive
Dec 22 10 0.000324 | 4.175456 | 0.81469 Positive
Jan 23 5 0.005215 | 3.096917 | 0.814287 Isometric
Feb 23 23 0.003535 | 3.235703 | 0.974667 Isometric
Mar 23 3 0.025906 | 2.629526 | 0.842799 Negative
Apr 23 26 0.012061 | 2.912981 | 0.711667 Negative
May 23 16 0.013823 | 2.754083 | 0.946143 Negative
Juni23 20 0.004732 | 3.155786 | 0.868067 Isometric
Jul 23 31 0.006929 | 3.02871 | 0.94033 Isometric
Aug 23 14 0.009415 | 2.930523 | 0.845946 Negative
Sept 23 25 0.014513 | 2.744192 | 0.863903 Negative
Oct 23 16 0.011772 | 2.868497 | 0.973978 Negative
Nov 23 11 0.000719 | 3.844712 | 0.924687 Isometric
Dec 23 7 0.003166 | 3.215029 | 0.988536 Isometric
Jan 24 20 0.002857 | 3.26992 | 0.925118 Isometric
Feb 24 10 0.006522 | 3.000501 | 0.837063 Isometric
Mar 24 13 0.004222 | 3.13718 | 0.967163 Isometric

Key: *a = intercept of regression curve, *b = Slope of the regression curve, *R* =

Coefficient of determination



Determination of Condition Factor

The result of K of C. gariepinus, M.rume and S.budgetti in Dadin-Kowa Reservoir is
presented in Table 4. The K values of C.gariepinusranges from 0.05-10.26, M.rume, 0.03-
9.61 and S.budgettifrom 0.02- 6.67.

The values of K for all species less than 1 indicate that the fishes are not in a good state of
well-being in the reservoir while those that were higher than 1 indicates that they were in a
good state of well-being in the reservoir.

Table 4: Condition factor ofC. gariepinus, M.rume,and S.budgettiinDadin Kowa Reservoir,
Gombe State October 2022- March 2024.

Month Clariasgariepinus Mormyrusrume Synodontisbudgetti
Oct 22 0.35-0.46 0.37-0.63 3.27-6.67
Nov 22 0.05-0.78 0.17-0.19 0.02-0.03
Dec 22 0.49-0.86 0.17-0.19 0.02-0.03
Jan 23 1.14-1.32 0.88-0.89 0.45-0.65
Feb 23 0.82-0.97 0.88-0.89 0.29-0.43
Mar 23 0.37-0.47 0.88-1.19 1.90-3.09
Apr 23 0.07-0.31 1.20-2.03 0.72-1.77
May 23 0.42-0.67 1.27-1.27 1.18-1.92
Jun 23 0.42-0.67 4.77-9.61 0.46-0.91
Jul 23 0.65-0.65 0.03-1.49 0.47-0.90
Aug 23 1.77-2.61 1.04-4.54 0.72-1.13
Sept 23 0.49-0.67 1.93-3:19 1.08-1.84
Oct 23 0.93-1.37 2.41-2.41 1.02-1.5
Nov 23 0.93-1.37 1.15-1.42 1.06-1.51
Dec 23 0.49-0:86 1.48-1.95 0.28-0.34
Jan 24 0.28-0.37 0.28-0.37 0.24-0.36
Feb 24 3.39-10.26 1.44-1.45 0.53-0.87
Mar 24 1.49-1.79 0.12-0.16 0.32-0.57
Discussion.

Fish stock assessment using LWR are important since the values obtained help in the
determination of the performance of the concerned fish species in the given environment. The
fish growth patterns are determined based on the value of b. When it equals 3, then the
growth pattern is isometric, or weight gain is equivalent to the length of the fish, and when
the value of b # 3, then the growth pattern is allometric. These growth patterns are divided
into two, namely positive and negative allometric. Whenever the value of b is less than 3
(b<3), it is referred to as a negative allometric (the increase in length is greater than the
weight gain), and when it is greater than 3 (b> 3), it is called a positive allometric (increase in
length is less than the weight gain) (Martinez-Polanco & Bearez, 2020).



The result of regression gained of value b shows the growth patterns of C.gariepinus (2.4-
3.2), to be negative allometric and Isometric growth.M.rume (0.2-4.4), to be negative
allometric, Isometric growth and positive allometric and S.budgetti, (2.5-4.2) to be negative
allometric, Isometric growth and positive allometric. Negative allometric growth pattern of
0.9472-1.2927, and 2.1841- 25437 was reported for Oreochromisniloticus and
Coelotilapiajoka in Lake Geriyo, Yola and Rokel/Seli River, West Africa (Kefas et al.,
2020), (Konoyima et al., 2020) respectively. Isometric growth pattern of 3.05-3.58 and 3.078-
3.107 was reported for TrachinotusovatusandCheilinuschlorourus, in Trang, Vietnam and
TanjungTiram coast, Southeast Sulawesi, Indonesia (Hoang, 2020), (Asriyana et al., 2020),
respectively. Positive allometric growth pattern of 4.37 and 3.72 was reported for
Ellochelonvaigensis and Garrarufain Narreri Lagoon, Badin, Sindh, Pakistan and Zohreh
River, Iran(Awan et al., 2017), (Keivany & Zamani-faradonbe, 2016) respectively. The
observed estimation of length-weight relationships of fish can differ in the same species
dwelling in diverse locations. The difference can also be attributed to diverse study periods
given the biological and environmental impact (Mallawa & Amir, 2020).

According to (Konoyima et al., 2020), different LWR are due to factors such as differences in
length and weight, food availability in the various lotic and tapering environment, and other
environmental conditions. Changes in the value of exponent b are due to environmental
factors such as competition for food, food availability, weather, temperature, salinity, and
gender (Froese et al., 2018).

Most of the samples from these study exhibited negative allometric growth. It had been
shown that most inland water fish in Nigeria-had negative allometric growth pattern (Maskill
et al., 2017). This suggests inadequate feeding level and diets composition in the fish with the
potential to affect nutritional conditions that favour.growth in weight. Restrictions in mobility
due to increased water, large hydro-electric power dam in the upper reach of the reservoir,
fishing pressure as well as changes in_environmental quality could have exacerbated the
problem.

K is used to compare the “state’ or.‘wellbeing’ of a fish and is based on the hypothesis that
states that heavier fish of a given length are in better condition (Konoyima et al., 2020). The
condition factor is an-index value that shows the health condition of fish (Abobi, 2015). K is
used in comparing its condition, size or wellbeing (Asadi et al., 2017). K is also important in
the monitoring. of feeding intensity, age and growth rates in fish (Sohou et al., 2020). Related
study had shown that the K.is strongly influenced by both biotic and abiotic environmental
conditions, and canbe used to assess the ecological habitat of fish species (Hoang, 2020).

The result of the study shed light on the state of well-being of the fishes examined. K values
greater than 1 is an indicative of general well-being of good fish. The value of the K for some
specieswas less than one; this implies a bad state or well-being, while the rest were more than
one, implying a good state of well-being in the reservoir. Many factors such as sex, age, state
of maturity, size, state of stomach, illness, sampling methods, sample sizes and
environmental condition affects fish condition and parameters of length-weight relationships
in fish (Sohou et al., 2020).

K of the black tiger shrimp (P. monodon) from the Andoni river system ranged from 0.5914-

0.6909. These values are relatively lower compared to those of Latescalcarifer(15.55-21.06)
from Batam Island, Indonesia(Ramses et al., 2020).

Conclusion



C.gariepinus in Dadin Kowa Reservoir exhibited Negative allometricgrowth pattern and
Isometric growth pattern.M.rumeexhibited Negative allometricgrowth pattern, Isometric
growth pattern and positive allometricgrowthpattern and S.budgettiexhibited Negative
allometricgrowth pattern, Isometric growth pattern and positive allometricgrowthpattern.The
condition factor of C.gariepinus, M.rume, and S.budgetti in Dadin Kowa Reservoir indicates
that some of the species are in a good physiological well-being in the reservoir while others
were not in a good state of well-being in the reservoir.

Disclaimer (Artificial intelligence)
Option 1:

Author(s) hereby declare that NO generative Al technologies such as Large‘Language Models
(ChatGPT, COPILOT, etc) and text-to-image generators have been used during writing or editing of
manuscripts.

Option 2:

Author(s) hereby declare that generative Al technologies such as Large Language Models, etc have

been used during writing or editing of manuscripts. This explanation will include the name, version,
model, and source of the generative Al technology and as well as all input prompts provided to the
generative Al technology

Details of the Al usage are given below;
1.
2.

3.

References.

1. <abobi,'S. M. (2015). Weight-Length Models And Relative Condition Factors Of Nine
('9 ) Freshwater Fish Species From The Yapei Stretch Of The White Volta , Ghana.
Elixir Applied International Journal, 79, 30427-30431.

2. ‘Asadi, H., Sattari, M., Motalebi, Y., Zamani-Faradonbeh, M., & Gheytasi, A. (2017).
Length-Weight Relationship And Condition Factor Of Seven Fish Species From
Shahrbijar River , Southern Caspian Sea Basin, Iran. Iranian Journal Of Fisheries
Science, 16(2), 733-741.

3. Asriyana, A., Irawati, N. U. R., & Halili, H. (2020). Length-Weight Relationships
And Ponderal Index Of Three Reef Fish ( Teleostei : Labridae ) Off The Tanjung
Tiram Coast , Southeast Sulawesi , Indonesia. Biodiversity Journal Of Biological
Diversity, 21(April), 1279-1286. Https://Doi.Org/10.13057/Biodiv/D210402

4. Awan, K. P., Qamar, N., Faroog, N., & Panhwar, S. K. (2017). Sex Ratio , Length
Weight Relationships And Condition Of Eight Fish Species Collected From Narreri
Lagoon , Badin ,. Journal Of Aquaculture And Marine Biology, 5(151), 2-5.



10.

11.

12.

13.

14.

15.

16.

17.

18.

Https://Doi.Org/10.15406/Jamb.2017.05.00130

Froese, R., Winker, H., Coro, G., Demirel, N., Tsikliras, A. C., & Pauly, D. (2018). A
New Approach For Estimating Stock Status From Length Frequency Data. November.
Https://Doi.Org/10.1093/Icesjms/Fsy139

Hassan, K. S., & Ja’afaru, A. (2020). Length-Weight Relationship And Condition
Factor Of Auchenoglanis Biscutatus In Kiri Reservoir , Adamawa State , Nigeria.
Asian Journal Of Research In Zoology, 3(2), 23-29.
Https://Doi.Org/10.9734/Ajriz/2020/V3i230088

Hassan, S. K., & Ja’afaru, A. (2019). Some Aspects Of The Biology Of Parachanna
Obscura In Kiri Reservoir , Adamawa State , Nigeria Abstract : International Journal
Of Innovative Research And Development, 8(7), 315-319.

Hoang, D. (2020). Influence Of Dietary B -Glucan On Length-Weight Relationship ,
Condition Factor And Relative Weight Of Pompano Fish ( Trachinotus Ovatus ,
Family Carangidae ). International Journal Of Fisheries And Aguatic Studies, 8(2),
85-91.

Kefas, M., Jidauna, S. B., Michael, K. G., & Wasa, G. F. (2020). Length-Weight
Relationship, Condition Factor And Feeding Habits Of Oreochromisniloticus From
Lake Geriyo, Yola, Adamawa State, Nigeria. International Journal Of Research In
Agriculture And Forestry, 7(3), 13.

Keivany, Y., & Zamani-Faradonbe, M. (2016)..Short. Communication. International
Journal Of Aquatic Biology, 4(6), 387-390.

Khristenko, D. S., & Kotovska, G. O. (2017). Length-Weight Relationship And
Condition Factors Of Freshwater Bream Abramis Brama ( Linnaeus , 1758 ) From
The Kremenchug Reservoir , Middle Dnieper. Turkish Journal Of Fisheries And
Aquatic Science, 17, 71-80. Https://Doi.Org/10.4194/1303-2712-V17

Konoyima, K. J., Mansaray, A., Ndomahina, E. T., & Amara, E. B. (2020). Lengthz-
Weight Relationship And. Condition Factor Of Coelotilapia Joka ( Thys Van Den
Audenaerde , 1969 ) In The Rokel/ Seli River , West Africa. International Letters Of
Natural Sciences, 77, 27-40.
Https://Doi.Org/10.18052/Www.Scipress.Com/lIns.77.27

Mallawa, A., & Amir, F. (2020). Size Composition And Length-Weight Relationships
Of The Yellowfin Tuna ( Thunnus Albacares ) In Bone Bay. E3s Web Of Conference,
6.

Martinez-Polanco, M. F., & Bearez, P. (2020). An Osteometric Approach To
Reconstruct The Length And Weight Of Lutjanus Argentiventris ( Perciformes :
Lujtanidae ) For Archaeological And Ecological Purposes. Neotropical Ichthyology,
18(3), 1-16. Https://Doi.0Org/10.1590/1982-0224-2019-0106

Maskill; P. A. C., Miller, I. R., Halvorson, L. J., Treanor, H. B., Fraser, C. W., Webb,
M. A.H., Maskill, P. A. C., & Miller, I. R. (2017). Role Of Sex Ratio And Density
On Fertilization Success Of Intensively Cultured Endangered Woundfin. Journal Of
Fish And Wildlife Management, 8(1), 249-254. Https://Doi.Org/10.3996/062016-
Jfwm-048

Muhammad, K., Saidu, H., & Muhammed, 1. (2018). Assesment Of Physicochemical
Parametrs Of Dadin Kowa. Bima Journal Of Science And Technology, 2(1), 184-199.
Olaosebikan, B. D. and A. Raji (2013). Guide to Nigeria Freshwater Fishes. FCFFT
Publication 2nd Edition. Decency Printers llorin Nigeria. 124p.

Prince, J., Creech, S., Madduppa, H., & Hordyk, A. (2020). Length Based Assessment
Of Spawning Potential Ratio In Data-Poor Fisheries For Blue Swimming Crab (
Portunus Spp . ) In Sri Lanka And Indonesia : Implications For Sustainable
Management. Regional Studies In Marine Science, 36, 101309.



19.

20.

21.

22.

23.

24.

25.

Https://D0oi.Org/10.1016/J.Rsma.2020.101309

Ramses, R., Ismarti, I., & Syamsi, F. (2020). Length-Weight Relationships And
Condition Factors Of Four Dominant Fish Caught By Coral Bubu Trap On The West
Coast Of Batam Island , Indonesia. Aceh Journal Of Animal Science, 5(1), 1-10.
Https://D0oi.Org/10.13170/Ajas.5.1.14902

Sohou, Z., Midinoudéwa, H. E. C., & Okpeitcha, O. V. (2020). Length-Length
Relationship , Weight-Length Relationship , Sex Ratio And Factor Of Condition Of
SardinellaMaderensis ( Lowe , 1838 ) In South-Eastern Coastal Waters Of Benin.
Journal Of Marine Science Research And Oceanography, 3(3), 54-59.

Stephen, O., & Folashade, F. (2020). Population Dynamics Of Mormyrus Rume (
Valenciennes , 1847 ; Osteoglossiformes ; Mormyridae ) Of Ikere-Gorge:,. Global
Journal of Agricultural Science, 19, 51-57.

Kahraman, Abdullah Ekrem, DidemGoktirk, .and®Erdin¢ Aydin. 2014. “Length-Weight
Relationships of Five Fish Species from the Sakarya River, Turkey”. Annual Research &
Review in Biology 4 (15):2476-83. https://doi.org/10.9734/ARRB/2014/7513.

Ngueguim, Derrick Fabrice, Marc KenmogneKouam, Claudine TekounegningTiogue, Emile
Miegoue, and Julius Awah-Ndukum. 2020." “Impact of Ectoparasites on Length-Weight
Ratio and Condition Factor of Cultured Fish Species in the West Region of Cameroon”.
Asian Journal of Research ‘in. Animal: and Veterinary Sciences 3 (4):368-80.
https://doi.org/10.9734/ajravs/2020/v3i4132.

Morato T, Afonso P, Lourinho P, Barreiros JP, Santos RS, Nash RD. Length-weight
relationships for 21 coastal fishispecies of the Azores, north-eastern Atlantic. Fisheries
Research. 2001 Mar 1;50(3):297-302.

Jones RE, Petrell RJ, Pauly D. Using modified length-weight relationships to assess the
condition of fish. Aquacultural engineering. 1999 Sep 1;20(4):261-76.



