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ABSTRACT

Racial characterisation of fish species is important for taxonomic classification. The
physico-chemical parameters of Ologe, Badagry and Epe Lagoons, Lagos, Nigeria were investigated
and the morphometric characters of Cynothrissa mento from the three lagoons were compared to
assess the possibility of this fish species from the three lagoons belonging to the same
sub-population. The study was conducted between May, 2009 and April, 2010 and monthly
sampling of fish and water was done in each sampling site. 9 physico-chemical parameters and 7
morphometric characters were assessed. A total of 386 specimens (Ologe 106, Badagry 174 and
Epe 108) of C. mento were collected from the landings of the local fisher folks from the sampling
sites. There was no significant difference (p>0.05) in all the physico-chemical parameters measured
among the sampling sites except Biochemical Oxygen Demand (BOD). Coefficient. of difference
revealed that the C. menio from the three lagoons are uniform in all the morphometric parameters
examined which means that the specimens from the three sampling sites belong to the same
sub-population. Three morphometric characters (body depth, head length and head depth) with
high correlations demonstrated isometric growth, that is, they were best described by simple linear

Tegressions.

Key words: Sub-population, length-weight relationship, condition factor, co-efficient of difference,
allometry, isometry

INTRODUCTION

Nigeria is a country that is very rich in aquatic bicdiversity. The artificial and natural water
bodies that inundate the landscape of the country have so many aquatic organisms that have not
been adequately studied. A lot of them have been identified but more studies need to be carried out
on indigenous species that are endemic to the Gulf of Guinea. Some of these species are only
differentiated by colour band on the scale, morphelogical variations like number of dorsal fin rays
etc or even the body weight or size (Yankova and Raykowv, 2006).

The comparison of anatomical characters of aquatic organisms like fish has been an important
aspect of fisheries biclogy for centuries (Verep et al., 2008). Taxonomic classification of organisms
and good understanding of biodiversity of life have been based on descriptions of morphological
forms for decades (Dean et al., 2004). However, in recent times the use of more sophisticated
identification tools like amino acid electrophoresis and mitochondria DINA have been adopted in
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order to clearly differentiate species (Sulaiman et al., 2011). Morphometric features are one of the
commonly used elements for determining systematics, variation in growth, ontogenetic trajectories,
well being and population dynamics in fish (Kovac ef al., 1999; Ayoade, 2011; Lawson et al., 2011).
However, investigation of morphometric variation in different fish species has in many cases
disclosed a lack of homogeneity or uniformity with respect to certain characters (Ajado et al., 2004),

Length and weight relationship is a teol in fisheries biclogy used for the evaluation of the state
of health (well-being) of individual fish species in a particular aquatic environment. It can also be
used to examine variability between populations of the same species (King, 2007,
Sivashanthini ef al., 2009; Hajje) et al., 2011). Furthermore, length-weight relationships are also
used for comparing the growth of fish species as well as for management purposes
{(Moutopoulos and Stergiou, 2002; Elp et al., 2006; Ahmed et al., 2008). Pauly (1983) stated that
Length-weight Relationship (LWE) gives important information on the habitat of the fish. This
information includes the suitability of the water body to support fish and sustain its growth.
Kulbicki ef al. (2005) drew attention to the usefulness of LWR 1n modelling aquatic ecosystems for
research purposes.

The condition factor is an important index or parameter in fisheries. It is used to estimate the
condition and fatness of fish (Onive et al., 2006; Ndimele et al., 2010). It is based on the theory that
fish of a particular length and weight are in a better physiolegical condition (Bagenal, 1978,
Lawson ef al., 2011). Condition factor is equally important for monitoring feeding intensity, age
and growth rates in fish (Oni et al., 1983; Adeyemi, 2011). Biotic and abiotic environmental
conditions have significant influence on condition factor and can be used to assess the status
(that is, ability of the water body to sustain life) of the aquatic ecosystem in which fish live
{Anene, 2005).

Cynothrissa mento (Regan 1917), the Nigerian fangtooth pellonuline, is a member of the family
Clupeidae (Kumolu-Johnson et al., 2010). The family consists of other commercially important,
species like herrings, shads, sardines and menhadens. These members of the clupeidae family have
been studied extensively across the globe (Soliman, 2006). However, C. mento have not been given
adequate research attention either in MNigeria or even African except the work of Kumolu-
Johnson et ¢l. (2010). The study by Kumolu-Johnson et al. (2010} investigated the concentrations
of Cu, Zn and Fe in C. mento from Ologe Lagoon. This is the only study on C. mentoe inspite of its
contribution to the protein requirement of riverine communities in Nigeria (Anetekhai ef al., 2003).

The objectives of the present study are to provide basic background data on the morphometry
of Cynothrissa mento from Ologe, Badagry and Epe Lagoons; and to examine morphometric
variations between sub-populations of Cynothrissa mento from these lagoons for significant
difference.

MATERIALS AND METHODS

Study area: The study was conducted between May, 2009 and April, 2010 and monthly sampling
of fish and water was done in each sampling site. The study area comprises of three lagoons; Ologe,
Badagry and Epe Lagoons (Fig. 1). Ologe Lagoon is a fresh water body with a surface area of
64.5 km?* It lies between latitudes 6°27 and 6°30'N; and longitudes 3°02" and 3°07'E
(Ndimele et al., 2009). Badagry Lagoon lies between latitudes 6°22" and 6°42'N; and longitudes
2°42" and 3°42'K while Kpe Lagoon lies between latitudes 6°29" and 6°38'N; and longitudes
3°30" and 4°05'K (Agboola and Anetekhai, 2008).
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Fig. 1: Map of sampling sites (Ologe, Badagry and Epe Lagoons)

Physico-chemical parameters: Water samples were collected at a depth of 1 m below the water
surface from each sampling site in 2 L plastic containers. These containers were soaked in 10%
nitric acid for 24 h and then rinsed with deionised water to remove contaminants. Samples collected
were stored immediately in a cooler, in order to ensure that the physical properties of the water
samples were not altered. Then, the samples were transported to the laboratory for analyses.
Temperature and pH were determined in sifu using a mercury-in-glass thermometer and pH meter
{Jenway 3050 model), respectively while dissolved oxygen, total alkalinity, total hardness, salinity
and Biochemical Oxygen Demand (BOD) were determined by titration (Boyd, 1981). Turbidity was
measured using nephelometer (Analite portable nephelometer Model 156, mevan Instruments,
Mulgrave) and conductivity with conductivity meter (Hanna portable conductivity meter model
HI 8733).

Specimens of Cynothrissa mento from the three lagoons (Ologe, Badagry and Epe) were
collected from the landings of local fisher folks during the sampling peried (May, 2009-April, 2010),
A total of 386 specimens from the three sampling sites were examined: Ologe Lagoon (n = 108),
Badagry Lagoon (n = 174) and Epe Lagoon (n = 108}, The following 7 morphometric characters
were measured to the nearest 0.1 em in the laboratory: Total Length (TL), Standard Length (SL),
Body Depth (BD), Head Length (HL), Head Depth (HD), Eve Diameter (ED) and Interorbital
Width (IW). Body weight was measured to the nearest gram using a top loading Metler balance.

For the purpose of comparisons between populations from the different water bodies being
studied, all morphometric characters except SL and TL were expressed as a percent of SL while SL
was expressed as percent of TL, although, comparisons were also done with their raw metric values.
For comparison between two lagoons, the coefficient of difference (C,) was used in each of the
morphometric character:

X, -X

T SD, +8D,
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where, X, and X, are the averages or arithmetic means, while 8D and 5D aye the standard
dewviations of the morphometric characters at the two sites being compared. Mayr ef al. (1953) stated
that for significant difference in a morphometric character between 90% of the population from any
two given sampling stations to exist, the absolute value of coefficient of difference, C >1.28.

From the study of Verep ef al. (2006), it was discovered that the relationship between SL and
other morphometric characters of barbel (Barbus tauricus) can be linear (isometry), gradual
allometry or sphit linear. A similar assumption/hypothesis was adopted in this study. Therefore, the
relationships between individual characters (body depth, head length, head depth, eye diameter
and inter-orbital width) and SL of C. mento and TL of C. menfo were separately tested for linearity,
gradual allometry and split linearity as described in Kovace ef al., (1999). The null hypothesis of this
aspect of the study was that growth in each morphometric parameter was isometric and therefore
simple linear regression gives the most appropriate description. There were two alternative
hypotheses: the first states that growths of the morphometric characters were gradually allometric
and quadratic equation gives the best description. The second alternative hypothesis states that
growth of the morphometric parameters is a two phased isometric process, which 1s best described
by a split linear regression.

The relationships between the dependent variables (BD, HL, HD, ED and IW) and SL as well
as TL were separately tested for simple linear, quadratic and split linear moedels using F-tests as
described by Sckal and Rholf (1995) and Kovac ef al (1999). Either of the two alternative
hypotheses was only accepted if quadratic or split-linear fit was significantly (p<0.05) better than
simple linear model.

Length-weight relationships of C. mento from the three sampling stations were evaluated using
the equation (Ricker, 1973):

W =alF (1)
where, W = Weight of fish {g); . = Length of fish {(cm); a = y-intercept or the initial growth
coefficient and b = Slope or the growth coefficient.

The values of constants a and b were estimated after logarithmic transformation of Eq. 1 using

least square linear regression (Zar, 1984) to give:
logW =loga+tblogLs (D
The slope or growth coefficients (b) obtained from Eq. 2 above by the linear regressions was
tested for significant difference (p<0.05) from the isometric value (b = 3) using t-test as expressed
by the equation according to Sokal and Rholf (1995):

t. = (b-3)/SE

where, t_is the t-test value, b the slope and SE the standard error of the slope (b).
The condition factor was calculated by the formula (Pauly, 1983):

100W

Lb

Condition factor (K) =
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Statistical analysis: Variations in physico-chemical properties among sampling sites were tested
by one-way analysis of variance (ANOVA) (SPSS for Windows version 17.0) and where there is
significant variation, Fisher's Least Significant Difference (1LSD) was applied at ¢ = 0.05.
Regression analysis (Pearson’s product-moment correlation) was used to examine the relationship
among the morphometric characters in the sampling stations separately and the three of them
combined. In all cases, the level of significance was set at ¢ = 0.05, except in the regression analysis
where ¢ = 0.01 was also used.

RESULTS

The results of the physico-chemical parameters of Ologe, Badagry and Epe Lagoons are
presented in Table 1. There was no significant difference (p>0.05) in the physico-chemical
parameters among the sampling stations. The water temperature ranges from 29.67+0.33°C in
Badagry Lagoon to 30.3320.67°C in Epe Lagoon. The pH of the three lagoons was neutral
(7.4420.07-7.63+0.03) throughout the duration of the study period. Salinity of the three sampling
stations was below 0.5, which is the limmt for freshwater bodies. The lowest salinity (0.17+£0.07) was
recorded in Ologe Lagoon while the highest value (0.2340.06) was observed in Badagry Lagooen.
The lowest value for turbidity (2342 NTU) and total alkalinity (87430 mg L) were recorded in Epe
Lagoon while their highest values were observed in Ologe Lagooen (turbidity: 95+15 NTU) and
Badagry Lagoon (total alkalinity: 144£17 mg L), respectively. Dissolved oxygen ranges from
3.07+£0.70 mg L™ (Ologe Lagoon) to 4.20+0.23 mg L' (Epe Lagoon) while total hardness varied
from 104427 mg L (Ologe Lagoon) to 110448 me L7 (Badagry Lagoon).

Table 2 shows the results of the morphometric characters (measured in em), condition factors
{CIF), correlation coefficient (1) of body weight. and standard length and the growth coefficient (b)
of C. mento from the three sampling stations. There was significant difference (p<0.05) in all the
morphometrie characters among the three sampling stations. The values of the condition factors
varied from 5.8440.23 in Badagry Lagoon to 12.7440.41 in Epe Lageon. The correlation coefficients
{r) of body weight and standard length for the three sampling stations were relatively high
(0.81-0.93). The growth coefficient (b) of C. mento from the three sampling stations ranges from
2.27 (Epe Lagoen) to 2.53 (Badagry Lagoon) (Table 2).

Table 3 shows absolute values for the coefficient of difference (C ) between sub-populations
of C. mento from the three sampling stations. The lowest coefficient of difference (0.01) was
recorded in SL between Ologe/Badagry while the highest (1.22) was ocbserved in I'W between

Table 1: Physico-chemistry of Ologe, Badagry and Epe Lagoons

Physico-chemical parameter OLOGE BADAGRY EPE
Temperature (°C) 30.00+0.58° 29.67+0.33% 30.33+£0.67°
pH 7.44+0.072 7.63+0.032 7.55+0.05%
Salinity 0.17+0.072 0.23+0.062 0.20+0.172
Turbidity (NTL) 95.00£15° 00.3646.* 0.23+2*
Dissolved Oxygen (mg L) 3.07+£0.702 3.904+0. 062 4.2040.232
Tatal Alkalinity (mg 174) 134.00+£342 144.00£172 0.87£30°
Total Hardness (mg L) 104.00+ 272 110.00+ 462 0.110+18°
Conductivity (uS em™) 29.70+£762 473.00+422 0.236+38
BOD ¢(mg L™ 40.75+8.96° 48.24+6.932 12.15+3 43¢

All values are expressed as MeantS8E. Values in the same row and with the same superscript letters are not significantly (p=0.05)

different
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Table 2: Morphometric characters and condition factors of Cvnothrisse mento from Ologe, Badagry and Epe Lagoons.

Morphometric characters OLOGE BADAGRY EPE

TL 12.51+0.21* 11.93+0.13* 16.74+0.32b
SL 9.83+0.19° 9.32+0.13° 12.98+0.29°
BD 3.08+0.062 2.85+0.05* 4.68+0.152
HL 2.81+0.12° 2.66+0.05% 4.06+£0.09°
HD 2.66+0.062 2.46+0.03* 3.94+0.142
ED 0.72+0.04° 0.76+0.02 0.94+0.03%
W 0.41+0.02* 0.66+0.04° 0.50+£0.012
CF 9.62+0.27° 5.84+0.23° 12.74+0.41°
r 0.93 0.81 0.92

b 232 2.53 2.27

N 0.106 0.174 0.106

All values except correlation coefficient (r) and growth coefficient (b) are expressed as Mean+SE. Values in the same row and with the
same superscript letters are not significantly (p=0.05) different

Table 3: Absolute values for the coefficients of difference (C ) between sub-populations of Cyrothrissa mento from Ologe, Badagry and

Epe Lagoons
Location compared 8L BD HIL HD ED Iw
Ologe/Badagry 0.01 0.30 0.02 0.16 031 0.94
Ologe/Epe 0.23 0.13 0.57 0.74 0.02 0.28
Badagry/Epe 0.10 0.94 0.56 0.88 0.40 1.22

Table 4: Correlation matrix of morphometric characters of Cyrothrissa mento from Ologe, Badagry and Epe Lagoons

TL SL BD HL HD ED I'w
TL 1
SL 0.95%* 1
BD 0.94%* 0.91%* 1
HL 0.93%* 0.89%* 0.89%* 1
HD 0.94%* 0.92%* 0.90%* 0.88** 1
ED 0.59%* 0.58%* 0.54%* 0.51%* 0.56%* 1
Iw -0.30% -0.23 -0.28 -0.38%% -0.22 -0.32* 1

**Carrelation is significant at « = 0.01 (two-tailed); *Caorrelation is significant at « = 0.05 (two-tailed)

Badagry/KEpe. These values were not significant because they are lower than the critical values,
1.28. Table 4 shows the comparison between pairs of morphometrie characters and the result
revealed that there were strong (r = 0.88) and highly significant differences (p<0.01) in all the
comparisons except those ones that involved Eye Diameter (KD) and Inter-orbital Width (IW). The
lowest significant correlation (0.30) was found between TL and I'W while the highest (0.95) was
observed between TL and SL.

Table 5 shows the growth pattern (linear, quadratic and split linear regressions for
morphometric characters) of C. menfo from Cloge, Badagry and Epe Lagoons with standard length
as the independent variable while Table 6 shows the growth pattern but with total length as the
independent parameter. The values obtained for growth pattern with SL show that quadratic and
split linear regression fits were not significantly (p>0.05) better than the simple linear model in
the three water bodies. A similar result was obtained when SL was replaced with TL
(Table 8).
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Table 5: Growth pattern {Linear (L), Quadratic (Q) and Split linear (S) regression for morphometric characters} of Cynothrissg mento from
(a) Ologe Liagoon, (b) Badagry Lagoon and (¢) Epe Lagoon using standard length as the independent variable

Dependent Variable v for L. T for Q FQl P rfor 8 FS/iq P F S P Fit,
Ologe lagoon

BD 0.82 0.83 0.02 NS 0.79 0.01 NS 0.01 NS L
HL 0.75 0.76 0.10 NS 0.73 0.06 NS 0.06 NS L
HD 0.65 0.67 0.04 NS 0.64 0.02 NS 0.02 NS L
ED 0.65 0.48 0.02 NS 0.62 0.03 NS 0.03 NS L
W 0.33 0.43 0.01 NS 0.35 0.03 NS 0.03 NS L
Badagry Lagoon

BD 0.47 0.58 0.31 NS 0.49 0.17 NS 0.18 NS L
HL 0.53 0.54 0.25 NS 0.55 0.14 NS 0.14 NS L
HD 0.71 0.80 0.08 NS 0.76 0.04 NS 0.05 NS L
ED 0.43 0.44 0.06 NS 0.40 0.09 NS 0.09 NS L
Iw 0.20 0.34 0.17 NS 0.27 0.38 NS 0.38 NS L
Epe lagoon

BD 0.92 0.93 0.22 NS 0.91 0.12 NS 012 NS L
HL 0.90 0.90 0.10 NS 0.90 0.06 NS 0.06 NS L
HD 0.85 0.88 0.22 NS 0.83 0.12 NS 0.13 NS L
ED 0.28 0.51 0.03 NS 0.30 0.03 NS 0.03 NS L
Iw 0.59 0.59 0.01 NS 0.59 0.01 NS 0.01 NS L

DPB: Body depth; LH: Head length; DH: Head depth; DE: Exe diameter; WI: Interarbital width; r: Correlation coefficient; F: F-test

Table 6: Growth pattern {Linear (L)), Quadratic (@) and Split linear ($) regression for morphometric characters} of Cynothrisse mento from
(a) Ologe Liagoon, (b) Badagry Lagoon and (c) Epe Lagoon using total length as the independent variable

Dependent Variable v for L. T for @ FQl P rfor 8 F5/q P F S P Fit,
Ologe Lagoon

BD 0.61 0.74 0.03 NS 0.57 0.02 NS 0.02 NS L
HL 0.73 0.74 0.13 NS 0.69 0.07 NS 0.08 NS L
HD 0.82 0.85 0.03 NS 0.83 0.02 NS 0.02 NS L
ED 0.78 0.80 0.02 NS 0.80 0.02 NS 0.02 NS L
Iw 0.40 0.61 0.01 NS 0.40 0.02 NS 0.02 NS L
Badagry Lagoon

BD 0.65 0.67 0.27 NS 0.66 0.15 NS 0.16 NS L
HL 0.73 0.74 0.20 NS 0.74 0.11 NS 012 NS L
HD 0.58 0.65 0.10 NS 0.60 0.05 NS 0.06 NS L
ED 0.34 0.48 0.09 NS 0.29 0.09 NS 0.10 NS L
W 0.50 0.50 0.15 NS 0.46 0.35 NS 0.35 NS L
Epe Lagoon

BD 0.92 0.90 0.23 NS 0.89 0.12 NS 0.12 NS L
HL 0.93 0.93 0.09 NS 0.93 0.05 NS 0.05 NS L
HD 0.86 0.87 0.22 NS 0.84 0.12 NS 012 NS L
ED 0.23 0.52 0.03 NS 0.26 0.03 NS 0.03 NS L
W 0.55 0.62 0.01 NS 0.58 0.01 NS 0.01 NS L

DB: Body depth; LHP: Head length; DH: Head depth; DE: Eye diameter; WI: Interorbital width; r: Correlation coefficient; F: F-test

DISCUSSION

The results of the physico-chemical parameters showed that there was no significant difference
{(p>0.05) in these parameters among the sampling sites except BOD (Table 1). The range of
values of temperature (29.67+0.33-30.3320.67°C), pH (7.44+0.07-7.63+0.03), salinity (0.17+0.07-
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0.23+£0.08) and dissolved oxygen (3.07+0.70-4.2040.23 mg L™ (Table 1) recorded in the three
sampling sites were within the range (temperature <40°C, pH 6.5-9.5, salinity <0.5 for fresh water
and 3.0-5.0 mg LY recommended by the Federal Environmental Protection Agency (FEPA,
2003). However, the concentrations of total alkalinity (87+30-144+17 mg L™") and total hardness
(104£27-10+£46 mg LY were above the values (total alkalinity 3.05-5.3 mg L~} total hardness
0-75 mg L") recommended by FEPA, 2003) and the values of turbidity (23+£2-95+15 NTU) recorded
in this study is below the standard recommended by World Health Organisation (WHO,
1996).

Water temperature range for the three lagoons compares well with those recorded for other
tropical freshwater bodies (Adakole et «l., 2003; Ibrahim et al., 2009; Tiseer et al., 2008). The
normal range of temperature to which fish 1s adapted and can tolerate in the tropics is between 8°C
and 30°C (Alabaster and Lloyd, 1982). The water temperature range of 29.67+0.23-30.33+£0.67°C
recorded for the three lagoons in this study is within the range of 10-50°C for rivers and dam water
meant for domestic purposes and for fish culture in tropical waters (WHO, 1996; Huet, 1973). The
neutral hydrogen ion concentration (pH) obtained throughout this study i1s adequate for fish
production and within the range for inland water (6.5-8.5) (Antoine and Al-Saadi, 1982).

The results of the morphometric characters (measured in ecm) (Table 2) showed that there was
significant difference (p<0.05) in all these parameters among the three sampling sites. However,
Yankova and Raykov (2006) reported that student t-test and analysis of variance (ANOVA) may
not. be the appropriate statistical tools to measure variation in morphometric characters of fish
species. These tests do not explain the morpholegical differences in fish species. They show
variations in fish specimens that are individuals of the same subspecies. Therefore, coefficient of
difference (Mayr ef al., 1953) was then used to evaluate differences between pairs of sub-
populations. Values of coefficient of difference varied from 0.01-1.22, that is, all the coefficients of
difference for the morphometric characters for the pairs of sampling sites compared in each case
were below critical value of 1.28. This means that specimens from any two samples do not belong
to different sub-populations (Table 3), that is, all the specimens from the three sampling sites are
members of the same sub-populations.

The values of the condition factors (5.8440.23-12.7440.41) recorded in the three lagoons are
higher than the range (2.9-4.8) recommended as suitable for matured freshwater fish by Bagenal
{1978). This could have been caused by adverse environmental factors (Anene, 2005), because the
fish was not available all year round but comes with the influx of marine water into the lagoons,
which indicates that C. mento may be a brackish water fish. The range of value of b (2.27-2.53)
obtained in this study is similar to the values (2.607-3.254) recorded by Agboola and Anetekhai
{2008) which studied the length-weight relationships of 35 fish species from Badagry Creek, Lagos
and 2.012-2.991 reported in Kumolu-Johnson and Ndimele (2010), which studied the length-
weight relationships of twenty-one fish species from Ologe Lagoon, Lagos, Nigeria. The values of
b in the three sampling sites showed that the growth of C. mento in the sampling sites were
negatively allometric. The correlation coefficients (r) between body weight and standard length for
the fish species in the three sampling sites were high (Ologe r = 0.93, n = 106, « = 0.05; Badagry
r=0.81,n=174, a« = 0.05; Epe r =0.92, n = 106, = 0.05).

Comparisons were also made between pairs of morphometric characters (Table 4) and the result
revealed that there were strong (r = 0.88) and highly significant differences (p<0.01) in all the
comparisons except those ones that invelved Eye Diameter (ED) and Inter-orbital Width (I'W).
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Three characters (body depth, head length and head depth) examined showed consistently high
correlations when their relationships with standard length and total length were investigated
separately. However, the correlations were highest in Epe Lagoon. Although, all the morphometric
characters were fitted to the three models regardless of their level of correlation, all the characters
investigated were best described by simple linear regression, that 1s, all the morphometric characters
{especially body depth, head length and head depth) in C. mento demonstrated 1sometric growth.
This means that in C. mento, morphometric characters like body depth, head length and head depth
are consistently linearly proportional to the size of the fish. That. is, the linear relationship does not
change regardless of the size of the fish. It can then be recommended that these morphometric
characters should be used in taxonomical and/or comparative studies.

CONCLUSION

The fish specimens (Cynothrissa mento) from the three lagoons (Ologe, Badagry and Epe
Lagoons) belong to the same sub-population despite the fact that the specimens from Epe Lagoon
were generally bigger than those from the two other lagoons. Three morphometric characters
(body depth, head length and head depth) with high correlations demonstrated isometric growth,
that 1s, they were best described by simple linear regressions and thus are recommended to be used

in taxonomical and/or comparative studies.

ACKNOWLEDGMENT
Authors are grateful to fisher folks in Badagry, Ologe and Epe Lagoons for their assistance
during sample collection.

REFERENCES

Adakole, J.A. C.E. Mbah and M.A. Dalla, 2003. Some aspects of physicochemical limnology of Lake
Kubanni and its tributaries, Zaria. Proceedings of the 20th WEDC International Conference
on Towards the Millennium Development Goals, September 22-26, 2003, Abuja, Nigeria,
pp: 165-168.

Adeyemi, 5.0, 2011. Length-weight, length-length relationship and condition factor of Syrodontis
robbianus at Idah area of river Niger, Kogi State, Nigeria. Pak. J. Nutr., 10: 505-508,

Aghboola, J.I. and M.A. Anetekhai, 2008, Length-weight relationships of some fresh and brackish
water fishes in Badagry creek, Nigeria. J. Applied Ichthyol., 24: 623-625,

Ahmed, M.B.,, A S.M. Sharif and G.A. Latifa, 2008, Age, growth and mortality of hilsa shad,
Tenualosa tlisha in the River Meghna, Bangladesh. Asian J. Biol. Sei., 1: 869-76,

Ajado, E.0., C.A. Edokpayi and B. Williams, 2004. Morphometric, meristic and comparative studies
of Chrysichthys nigrodigitatus (LACEPEDE) from Lagoes, Lekki and Badagry Lagoons, Lagos
state, South-West, Nigeria. Proceedings of the 19th Annual Conference of the Fisheries Society
of Nigeria (FISON), November 29-December 3, 2004, Ilorin, Nigeria, pp: 816-822,

Alabaster, J.5. and R. Lloyd, 1982, Water Quality Criteria for Fresh Water Fish. 2nd Edn., Food
and Agriculture Organization of the United Nations, Butterworth Scientifie, London
Pages: 325,

Anene, A., 2005, Condition factors of four cichlid species of a man-made lake in Imo state,
Southeast, Nigeria. Turk. J. Fish. Aquat. Sei., 5. 43-47.

744



Int. of. Agric. Res., 6 (10): 736-746, 2011

Anetekhai, MA., G.A. Akin-Oriola, A A. Jimoh, 5.L.. Akintola and C.A. Kumolu-Jchnsen, 2003.
Preliminary report on fish and fisheries of Ologe Lagoon, Liagos, Nigeria. Proceedings of the 3rd
International Conference of the Pan-African Fish and Fisheries Association, November 10-14,
2003, Benin Republice, Cotonou, pp: 1-5.

Antoine, S.E. and H.A. Al-Saadi, 1982, Limnological studies on the polluted Ashar Canal at Basra
{Iraq). Reveges Hydrobiol., 67: 405-418,

Avyoade, A.A., 2011, Population characteristics of Schilbe mystus (Linne, 1758), from two different,
habitats: Asejire and Oyan Lakes Southwestern Nigeria. J. Fish. Aquat. Se1., 6: 571-577.
Bagenal, T.B., 1978, Aspects of Fish Fecundity. In: Ecology of Freshwater Fish Production,

Gerking, 8.D. (Ed.). Wiley, Blackwell Scientific Fublications, New York, pp: 75-101.

Boyd, C K., 1981. Water Quality in Warm Water Fish Ponds. Agricultural Experimental Station,
Auburn University, Alabama, Pages: 358,

Dean, C.A,, F.J. Eholf and E.S. Dennis, 2004, Geometric morphometrics: Ten years of progress
following the revolution. Ital. J. Zool., 71: B-16.

Elp, M., O. Cetinkaya, EE.R. Kankaya, F'. Sen and . Unal, 2006. A study of the some growth
parameters of barbel (Barbus plebejus ercisianus, Karaman, 1971) living in the KoCkoprU Dam
Lake Basin-Turkey. J. Boil. Sci., 6: 775-780,

FEPA, 2003, Guidelines and standards for environmental pellution control in Nigeria. Federal
Environmental Protection Agency, pp: 238,

Hajjel, G., A. Hattour, A. Hajjej, H. Allaya, O. Jarbow and A. Bouain, 2011. Biometry,
length-length and length-weight relationships of hittle tuna Kuthynnus alletteratus in the
Tunisian waters. J. Fish. Aquat. Sci., 6: 256-263,

Huet, M., 1973, Text Book of Fish Culture: Breeding and Cultivation of Fish. Fishing New Books
Ltd., Pages: 4386,

Ibrahim, B.U., J. Auta and J K. Balogun, 2009. Fish productivity on the Kontagora reservar,
Niger state, Nigeria in relation to physico-chemical characteristics and Morpheo-Edaphic index.
Zoologist, 7: 12-20.

King, M., 2007. Fisheries Biology, Assessment and Management. 2nd Edn., Blackwell Seientific
Publications, Oxford, ISBN: 9781405158312, Pages: 382,

Kovac, V., G.H. Copp and M.P. Francis, 1999. Morphometry of the stone loach Barbatula barbatula
{L.): Do metric characters reflect the species? life history thresholds? Enwviren. Biol.
Fish, 56: 105-115.

Kulbicki, M., N. Guillemot and M. Amand, 2005. A general approach to length-weight relationships
for New Caledonian lagoon fishes. Cybium, 29: 235-252,

Kumolu-Johnson, C.A. and P.E. Ndimele, 2010, Length-weight relationships and condition factors
of twenty-one fish species in Ologe Lagoon, Nigeria. Asian J. Agric. Sci., 2: 174-179,

Kumolu-Johnson, C.A., P.E. Ndimeles, 5.1.. Akintola and C.C. dibuike, 2010. Copper, zinc and iron
concentrations in water, sediment and Cyvnothrissa mento (Regan 1917) from Ologe Lagoon,
Lagos, Nigeria: A preliminary survey. Afr. J. Aquat. Seci., 35: 87-94.

Lawson, E.O., A K. Thomas and A.A. Nwabueze, 2011, Seasonal abundance, morphometric
measurements and growth patterns in frill fin goby, Bathygebius soporator from badagry creek,
Lagos, Nigeria. Asian J. Biol. Seci., 4: 325-339.

Mayr, E., 1953. Methods and Principles of Systematic Zoology. MeGraw-Hill, New York, USA.,
Pages: 328,

745



Int. of. Agric. Res., 6 (10): 736-746, 2011

Moutopoulos, DK, and K.I. Stergiou, 2002, Length-weight and length-length relationships of fish
species from the Aegean Sea (Greece). J. Applied Ichthyol., 18: 200-203.

Ndimele, P.E., A. Jenyo-Oni and C.C. dibuike, 2009. The levels of lead (Pb) in water, sediment and
a commercially important fish species (Chrysichthys nigrodigitatus) (Lacepede, 1803) from
Ologe Lagoon, Lagos, Nigeria. J. Environ. Extension, 8: 70-75.

Ndimele, P.E., C.A. Kumoclu-Johnson, N.F. Aladetohun and O.A. Ayorinde, 2010, Length-weight
relationship, condition factor and dietary composition of Sarotherodon melanotheron, Ruppell,
1852 (Pisces: Cichlidae) in Ologe Lagoon, Lagoes, Nigeria. Agric. Biol. J. North Am., 1: 584-590,

Oni, 8. K., J.Y. Olayemi and J.0. Adeghoye, 1983, Comparative physiology of three ecologically
distinct fresh water fishes, Alestes nurse: Reppell, Synodontis schall Bloch and Schneider and
Tilapia zilli: Gervais. J. Fish Biol,, 22: 105-109,

Oniye, 5.J., D.A. Adebote, S K. Usman and J.K. Makpo, 2006, Some aspects of the biology of
FProtopterus annectens (Owen) in Jachi dam near Katsina, Katsina state, Nigeria. J. Fish.
Aquatic Sci., 1: 136-141.

Pauly, D., 1983, Some simple methods for the assessment of tropical fish stocks. FAQ Fisheries
Technical Paper 234, Food and Agriculture Organization of the United Nations, Rome,
pp: B2. http:/flwww . fao.org/docrep/Q03/X684 5K/X6845K00. HTM

Ricker, W.E., 1973, Linear regressions in fisheries research. J. Fish. Res. Board Can., 30: 409-434.

Sivashanthim, K., G Gayathri and K. Gajapathy, 2009. Length-weight relationship of
Sphyraena obfusata cuvier, 1829 (Pisces: Perciformes) from the Jaffna Lagoon, Sri Lanka.
J. Fish. Aquat. Sci., 4: 111-116.

Sokal, R.E. and F.J. Rohlf, 1995. Introduction to Biostatistics. 3rd Edn., Freeman Publication,
New York, Pages: 887.

Soliman, Z.1., 2006, A study on heavy metals pollution in some aquatic organisms in Suez Canal
in Port-Said harbour. J. Applied Sei. Res., 2: 657-663.

Sulaiman, Y., C. Wu and C. Zhao, 2011. Phylegeny of 19 indigencus sheep populations in
northwestern china inferred from mitochondrial DNA control region. Asian J. Anim. Vet. Adv,,
6: 71-79.

Tiseer, FLA,, Y. Tanimu and A.M. Chia, 2008, Seasonal occurrence of algae and physicochemical
parameters of Samaru stream, Zaria, Nigeria. Asian J. Earth Sci., 1; 31-37.

Verep, B.,, D. Turan and V. Kovaec, 2006. Preliminary results on morphometry of barbel
(Barbus tauricus Kessler, 1877) in streams of Rize and Artvin provinces (Turkey). Turk.
J. Fish. Aquat. Sei., 6: 17-21.

WHO., 1998, Guidelines for Drinking Water Quality: Health Criteria and other Supporting
Information. 2nd Edn., Vol. 2, World Health Organisation, Geneva, Switzerland, Pages: 335,

Yankova, M H. and V.3. Raykov, 20068, Morpholegical properties of horse mackerel,
Trachurus mediterraneus ponticus Aleev, 1956 (Osteichthyes: Carangidae) from the Black
Sea. Turk. dJ. Fish. Aquat. Sei., 6: 85-91,

Zar, H., 1984. Biostatistical analysis. Prentice-Hall, New Jersey, pp: 718,

746



	IJAR.pdf
	Page 1


