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ABSTRACT: A total of 65 specimens of Rhinomugil corsula (Hamilton, 1822), 

measuring from 8.1 cm to 28.9 cm in total length, collected from the Sitakunda coast 

of the Bay of Bengal, were used for the morphometric analysis during the period 

between March 2016 and February 2018. Twenty seven morphometric characters were 

selected and studied during the investigation period. The regression equations – both 

arithmetic and logarithmic – between the total length (TL) and 21 morphometric 

characters, and head length (HL) with five morphometric characters related to the 

head, were determined. The value of coefficient of correlation ‘r’ for each relationship 

was calculated and t-test for each ‘r’ value was also done. The relationships of the 

various measurements of the body with the total length – and head length with the five 

relevant characters -of R. corsula from the Sitakunda coast of the Bay of Bengal 

showed linear relationships, which were highly significant (P<0.01). The ranges of ‘b’ 

values 0.967 to 1.346 in case of the relationships between TL and 21 relevant 

characters, whereas 0.906 to 1.236 in case of the relationships between HL and 5 

relevant characters. These values differ insignificantly (P>0.01) with typical value b=1 

indicating isometric relationships among the characters. 
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INTRODUCTION 

       Morphometric characters are measurements of different measurable characters 

of body parts of an organism (Talwar and Jhingran 1991). Information on 

morphometric measurements and statistical relationship among them are widely 

used in fish taxonomy (Lagler 1956). Among different tools used in fish 

identification, morphological characters – also called morphological systematics 

(Nayman 1965) – are very much essential (Fatima 1991) as it has for sometimes 

been used as an important tool for defining or characterizing fish stock unit in 

ichthyology (Tudela 1999). Morphometric differences among stocks of a species 

are considered as very crucial for evaluating the population structures and 

identifying different fish races and populations of the same species (Turan 2004, 
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Turan et al. 2004, Vishalakshi and Singh 2008). Morphometrics can be used to 

quantify a trail of evolutionary significance, and by detecting changes in the 

shape, assuming their ontogeny, function or evolutionary relationship (Ambily 

2016). Studies on morphometric characters might have potential value in 

taxonomy and conservation and fisheries management (Motomura et al. 2005, 

Quist et al. 2009), and also is very important from various view point including 

evolution ecology, behavior, conservation, management of water resources and 

stock assessment (Anvarifar et al. 2011). Separation of stocks or races of 

commercially important fishes is of great importance in fishery investigations 

(Witthames et al. 1995); as slight but significant changes occur in the 

morphometric measurements between the fishes of different stocks, races or 

populations.  

     Rhinomugil corsula (Mugillidae: Perciformes) – found in the rivers and 

estuaries of southern Asia, in Bangladesh, India, Nepal and Myanmar (Froese 

and Pauly 2018) – is very hardy fish, and can tolerate a wide range of salinity 

and temperature (Riede 2004, Ara et al. 2019), hence, could be a good candidate 

for morphological changes within its local populations of rivers and coastal 

areas. Hence, this species was selected for morphometric study. 

      Numerous studies have been conducted on the aspect of morphometric 

characters of different fishes by different researchers. Some notable ones are: 

Pillay (1957), Royce (1963), Chondar (1977), Prakash and Varma (1982), Hoque 

(1984), Johal et al. (1989), Azadi et al. (1990), Azadi and Naser (1996), Corti and 

Crosetti (1996), Austin (1999), Ismen (2001), Motomura et al. (2005), Azadi and 

Rahman (2008), Quist et al. (2009), Narejo (2010), Dars et al. (2012) and Nath 

and Kunda (2017).   

      Works have also been done on morphometric studies of different mullets 

such as Ibanez-Aguirre et al. (2006) on Mugil curema; Kohestan-Eskandari et al. 

(2006) on Liza aurata; Renjini and Nandan (2011) on Liza parsia; Razzaq et al. 

(2015) on Mugil incilis and Zubia et al. (2015) on Liza melinoptera, L. Macrolepis, 

Mugil cephalus and Valamugil speigleri. Sultana et al. (2013) gave a mere 

mention of some of the morphometric characters of freshwater specimens of R. 

corsula from southern-western coastal rivers of Khulna Division of Bangladesh. 

In the present investigation, morphometric measurements and growth rate of 

different body parts in relation to total length and head length of fish were 

studied from the Sitakunda coast of the Bay of Bengal, which is subjected to 

environmental pollution from different industries in the last few decades. 
 

MATERIAL AND METHODS 

      A total of 65 Rhinomugil corsula (Hamilton, 1882), measuring from 8.1 to 

28.9 cm in length, were collected from the fishermen’s catch of the Sitakunda 
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coast of the Bay of Bengal between March 2016 and February 2018 for 

morhpometric analysis. After collection, the specimens were transported to the 

Limnology and Fisheries Laboratory of the Department of Zoology, University of 

Chittagong with ice to avoid decomposition and then various measurements 

were taken, as soon as possible, using divider and measuring board having 

graduations in cm. Eye diameter and inter orbital distance were measured by 

slide callilpers (0.1 cm). Twenty seven morphometric characters were studied 

following the standard procedures described in Day (1889), Holden and Raitt 

(1974), and Joyaram (1981).  

The following twenty seven morphometric characters were measured and 

investigated for each fish: Total Length (TL), Standard Length (SL),  Fork Length 

(FL), Head Length (HL),  Pre-Dorsal length (PDL), Length of the first dorsal fin 

(L1st DF),  Base length of the first dorsal fin (BL1st DF), Length of the Second 

dorsal fin (L2nd DF), Base length of the Second dorsal fin (L2nd DF), Distance 

between first dorsal fin and second dorsal fin (DDF1&DF2),  Length of pectoral 

fin (PecFL), Length of pelvic fin (PelFL), Distance between pectoral and pelvic fins 

(DPec&Pel), Anal fin Length (AFL), Base of Anal fin (BAF), Distance between 

pelvic and anal fin (DPel&Anal), Pre-anal fin length (PreAFL), Caudal fin length 

(CFL), Caudal peduncle Length (CPL), Maximum body width (MaxBW), Minimum 

body width (MinBW), Length of mouth cleft (MCL), Head Depth (HD), Eye 

diameter (ED), Pre-orbital distance (PreOD), Post orbital distance (PoOD), and 

Inter orbital distance (IOD). 

     The total length of each specimen was used as the basis of reference for all other 

measurements (Carlandar and Smith 1945, Hile 1948). The regression of various 

body characters of different specimens against total length were compared by using 

the covariance technique (Mather 1964). For computing the growth of body parts in 

relation to total length of the fish, the rectilinear regression was used, because the 

use of regression of original measurements rather than ratios is time saving, easier 

to interpret and less likely to lead to confusing or doubtful conclusions as stated by 

Marr (1955). In the present study, linear regression of various body proportions 

against total length was fitted by the least square method after logarithmic 

transformation. The regression equation is represented as: 

 

Log Y = a + bLogX 

Where, Log Y = Length of body parts of the fish (dependent variables), 

Log X = Total length of fish (or head length of fish for four variables),  

a = intercept, and  

b = regression coefficient or slope. 
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In order to assess closeness of relationship, that might exist in different cases, 

correlation coefficient (r) for all the morphometric characters were also computed 

and tested by t-test. 

The rate of growth of different variables was estimated on the percentage basis 

using the following formula:  

            
 

 
  X 100% 

Where, ‘Y’ is the observed value of the variable and ‘X’ is the total length. 

 

RESULTS AND DISCUSSION 

       A total of 65 specimens of Rhinomugil corsula (Hamilton, 1822), measuring 

from 8.1 cm to 28.9 cm in length, collected from the Sitakunda coast of the Bay 

of Bengal, were used in morphometric study for two years period between March 

2016 and February 2018. Twenty seven morphometric characters were studied 

during the study period. The arithmetic and logarithmic form of equations 

between the total length (TL) and 21 morphometric characters, and head length 

(HL) with five morphometric characters related to the head, were determined and 

presented in Table 1.  

     The value of coefficient of correlation ‘r’ for each relationship was calculated 

and t-test for each ‘r’ value was also done (Table 2). The regression coefficient ‘b’ 

values for various morphometric characters studied are given in Table 2.  

The relationships of the 21 various measurements of the body with the total 

length – and head length with the five relevant characters – of R. corsula showed 

linear relationships (Table1, Figs. 1 - 5). The significant correlation coefficient (r) 

was found for all the studied characters (Table 2). 

      Range, mean, proportion, regression coefficient (b), correlation coefficient (r) and 

t-value of morphometric characters (dependent variables) of R. corsula are presented 

in Table 2. When total length was compared to different morphometric characters 

other than those related to head, the range of ‘b’ value varied from 0.967 to 1.346. 

Among them, five were smaller than 1.0 and the remaining sixteen were greater 

than 1.0 (Table 2). On the other hand, for the five characters (related to head) 

compared with head length the range of ‘b’ value was from 0.907 to 1.236. One of 

them was smaller than 1.0 and four were greater than 1.0 (Table 2). The top five 

morphometric characters which had greater growth rate, according to ‘b’ value, 

were base length of first dorsal fin (1.346), maximum body width (1.329), mouth 

cleft length (1.237), distance between first dorsal fin and second dorsal fin (1.234), 

and distance between pelvic fin and anal fin (1.243) (Table 2). And the lowest five 

morphometric characters which had the lower growth rate were – post orbital 
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distance (0.907), pelvic fin length (0.967), anal fin length (0.972), head length 

(0.976) and pre-dorsal distance (0.995) (Table 2).  

 

Table 1 Arithmetic and logarithmic form of equations of different relationships between total 
length. and other 21 morphometric characters, and head length and other related 
morphometric characters of R. corsula from Sitakunda coast of the Bay of Bengal 

 

Relationship 
Regression equation 

Arithmetic (W=αTLb) Logarithmic (Y=a+bx) 

TL vs SL SL=0.8203TL1.003 SL=-0.08+1.003 TL 
TL vs FL FL=0.9732TL0.996 FL=-0.012+0.996 TL 
TL vs HL HL=0.2128TL0.976 HL=-0.672+0.976 TL 
TL vsPreDD PreDD =0.4361TL0.995 PreDD=-0.36+0.995 TL 

TL vs L1st DF L1st DF=0.0526TL1.182 L1st DF=-1.28+1.182 TL 
TL vs BL1st DF BL1stDF=0.0217TL1.346 BL1stD=-1.66+1.346 TL 
TL vs L2nd DF L2nd DF=0.1012TL1.056 L2nd DF =-0.995+1.056 TL 
TL vs BL2nd DF BL2ndDF=0.0564TL1.06 BL2ndDF =-1.248+1.06 TL 

TL vs DDF1&DF2 DDF1&DF2=0.074TL1.235 DDF1&DF2=-1.13+1.235 TL 
TL vsPecFL PecFL =0.1405TL1.07 PecFL =-0.0852+1.07 TL 
TL vsPelFL PelFL =0.1281TL0.967 PelFL =-0.892+0.967 TL 

TLvsDPecF&PelF DPecF&PelF=0.0703TL1.125 DPecF&PelF=-1.153+1.125 TL 
TL vs AFL AFL =0.1339TL0.972 AFL =-0.873+0.972 TL 
TL vs BLAF BLAF=0.0546TL1.17 BLAF =-1.263+1.17 TL 
TL vsDPelF&AF DPelF&AF =0.1140TL1.243 DPelF&AF =-0.943+1.243 TL 

TL vsPreAL PreAL =0.3818TL1.129 PreAL =-0.418+1.129 TL 
TL vs CFL CFL=0.13TL1.138 CFL =-0.886+1.138 TL 
TL vs CPL CPL=0.1049TL1.16 CPL =-0.979+1.16 TL 
TL vsMaxBD MaxBD=0.0606TL1.33 MaxBD =-1.216+1.33 TL 

TL vs Min BD MinBD=0.0618TL1.116 MinBD =-1.202+1.116 TL 
TL vs MCL MCL=0.0283TL1.237 MCL =-1.552+1.237 TL 
HL vs HD HD=0.5030HL1.049 HD =-0.2983+1.049 HL 
HL vs ED ED=0.1358HL1.184 ED =-0.867+1.184 HL 

HL vsPreOD PreOD=0.1369HL1.203 PreOD =-0.863+1.203 HL 
HL vsPostOD PostOD=0.7321HL0.907 PostOD =-0.135+0.907 HL 
HL vs IOD IOD=0.1503HL1.24 IOD =-0.823+1.24 HL 

 

As in the present study (Figs. 1 to 5), the linear relationship of various 

morphometric characters and the total length have also been reported by 

various authors such as Prakash and Varma (1982), Hoque and Rahman (1985), 

Azadi et al. (1990), Fatima (1991), Azadi and Naser (1996), Azadi and Rahman 

(2008), Dars et al. (2012). The linear relationship indicated that with the 

increase in total length, there was corresponding increase in the length of the 

body measurements of the studied fish. The relationships between the 

dependent variables and independent variables were also highly correlated and 

significant (P<0.01) for all cases (Table 2). High correlation in various body 

measurements of various fishes were also observed by Bhuyian and Biswas 

(1982), Dasgupta (1991), Fatima (1991), Tandon et al. (1993), Renjini and 

Nandan (2011) and Zubia et al. (2015). Researchers often used the standard 

length (SL) of fishes in the research of morphometry of different fishes. Sarojini 
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(1958) had used standard length of the Mugil cunnesius as the standard linear 

measurement instead of the total length, as the caudal fins were found damaged in 

most of the fish. Pillai (1983) made the biometry analysis in relation to standard 

length for Otolithes ruber. In the present study, total length was used as the 

standard linear measurement. Total length is more readily accepted and understood 

by everyone. Moreover, Pillay (1954) got some confusion in measuring standard 

length, as the base of the caudal fin in mullets is covered by scales and the end of 

the lateral line or the tip of the hypurals cannot be located easily. Ambily (2016) 

reported that morphometric variables can be separated into three categories, i.e., 

positive allometry (+A), negative allometry (-A) and isometry (I). In positive allometry, 

the slope (allometry coefficient) is significantly greater than one (>1.0) and the 

proportional variable increased relative to total length (TL). In negative allometry, 

the slope is significantly less than one (<1) and the proportional variable decreased 

compared to TL. In isometry, the slope 
 

 

Table 2.  Range, mean, proportion, regression coefficient (b), correlation coefficient (r) and t-
value of different morphometric characters (dependent variables) of R. corsula from 
Sitakunda coast of the Bay of Bengal 

 

Measurements  
compared  

to TL 
Range Mean ± SD 

Proportion 
(%) 

‘b’ r t 
Signifi
cance 

SL 7.0-24.0 14.08±4.39 82.73±2.22 1.003 0.996 88.75 P<0.01 

FL 7.9-27.9 16.39±5.06 96.37±1.26 0.996 0.999 180.89 P<0.01 
HL 1.45-5.5 3.37±0.99 19.33±0.96 0.976 0.990 54.44 P<0.01 
PreDD 3.4-12.0 7.31±2.29 43.0±1.42 0.995 0.992 61.71 P<0.01 

 L1st DF 0.6-2.7 1.51±0.55 8.75±1.25 1.182 0.993 66.53 P<0.01 
BL1st DF 0.4-2.0 1.02±0.44 5.77±0.99 1.346 0.950 24.10 P<0.01 
L2nd DF 0.9-3.6 2.02±0.67 11.86±0.77 1.056 0.978 36.92 P<0.01 
BL2nd DF 0.5-2.0 1.14±0.37 6.69±0.61 1.059 0.961 27.49 P<0.01 

DDF1&DF2 0.9-4.5 2.4±0.92 14.28±1.10 1.234 0.999 165.97 P<0.01 
PecFL 1.4-5.1 2.97±0.98 17.32±0.82 1.074 0.994 73.88 P<0.01 
PelFL 0.9-3.2 1.99±0.58 11.73±0.82 0.967 0.976 35.49 P<0.01 
DPecF&PelF 0.7-2.8 1.72±0.60 9.99±0.79 1.125 0.979 38.06 P<0.01 

AFL 0.9-3.8 2.11±0.63 12.45±1.06 0.972 0.960 27.16 P<0.01 
BLAF 0.4-2.7 1.5±0.52 8.76±1.29 1.17 0.927 19.56 P<0.01 
DPelF&AF 1.6-7.5 3.92±1.46 22.54±2.10 1.243 0.990 56.19 P<0.01 
PreAL 4.0-17.0 9.43±3.21 58.82±3.27 1.129 0.994 73.85 P<0.01 

CFL 1.2-5.0 3.3±1.05 19.25±2.21 1.138 0.964 28.80 P<0.01 
CPL 1.0-4.9 2.83±0.98 16.44±1.34 1.16 0.985 44.61 P<0.01 
MaxBD 1.1-5.0 2.68±1.04 15.31±1.99 1.329 0.981 39.79 P<0.01 
Min BD 0.6-2.5 1.47±0.50 8.86±0.67 1.116 0.981 40.32 P<0.01 

MCL 0.2-1.5 0.95±0.31 5.52±0.98 1.237 0.921 18.79 P<0.01 
HD* 0.8-3.0 1.81±0.58 53.52±5.56 1.048 0.955 25.46 P<0.01 
ED* 0.2-1.0 0.58±0.20 16.99±2.15 1.184 0.962 27.88 P<0.01 
PreOD* 0.25-1.1 0.6±0.22 17.55±2.41 1.204 0.952 24.80 P<0.01 

PostOD* 1.0-3.4 2.2±0.60 65.77±0.32 0.907 0.982 41.61 P<0.01 
IOD* 0.3-1.3 0.69±0.27 19.99±2.59 1.237 0.967 30.04 P<0.01 

* Characters compared with head length (HL) 
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Fig. 1 Relationship of Total body length (TL) 
with Standard length (SL), Fork length (FL), 
Head length (HL) and Post dorsal length (PDL). 

Fig. 2 Relationship of Total body length (TL) with 
Length of 1st dorsal fin (L1stDF), Length of 2nd 
dorsal fin (L2ndDF), Base length of 1st dorsal fin 
(BL1stDF), Base length of 2nd dorsal fin (BL2ndDF) 

and Distance between 1st and 2nd dorsal fin 
(D_DF1&DF2). 

  
Fig. 3 Relationship of Total body length (TL) with 

Pectoral fin length (PecFL), Pelvic fin length 
(PelFL), Distance between pectoral and pelvic fin 
(DPec&Pel), Anal fin length (AFL), Base length of 
anal fin (BAF), Distance between pelvic and anal 

fin (DPel& Anal), Preanal fin length (PreAFL) and 
Caudal fin length (CFL). 

Fig. 4 Relationship of Total body length (TL) with 

Caudal peduncle length (CPL), Maximum body 
depth (MaxBD), Minimum body depth (MinBD) 
and Mouth cleft length (MCL). 
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Fig. 5 Relationship of Head length (HL) with Head depth (HD), Eye diameter (ED), Preorbital 

distance (PreOD) and Intra orbital distance (IOD).  

 

shows a non-significant difference from one (1) indicating direct proportionality 

among the variable and the total length. In the present study ‘b’ values for all 

morphometric characters are very close to 1.0 (Table2) and according to t-test there 

was no significant difference from 1.0 (t=5.184, df = 25, P<0.01). This indicated 

isometric growth for all morphometric characters under consideration. Fatima 

(1991) and Ranganathan and Nataranjan (1969) also found isometric growth among 

morphometric characters of R. corsula from Yamuna River and two reservoirs of 

Tamil Nadu of India, respectively. However, some workers have reported that the 

regression of one character on the other showed a non-linear relationship (Godsil 

1948, Marr 1955).  

     In the present study, higher growth rate was found in base length of first 

dorsal fin (1.346), maximum body width (1.329), mouth cleft length (1.237),  

distance between pelvic fin and anal fin (1.243) and 1st and 2nd dorsal fin (1.234) 

(Table 2). Fatima (1991) reported gut length (1.703), length of caudal peduncle 

(1.274), depth of body (1.207), width of head (1.161) and pre-dorsal length 

(1.082) to be the top five morphometric characters with  faster growth rate for R. 

corsula in Yamuna Rive of India. The lowest growth rate was found in case of 

post-orbital distance (0.907) (Table 2) in the present study, but Fatima (1991) 

found standard length (0.997) to have the lowest growth rate. 
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Sultana et al. (2013) studied some morphometric characters of R. corsula from 

some rivers of the south-eastern part of Bangladesh and found many of the 

morphometric measurement higher than that of the present study. The 

adjustment of fish to the environmental condition by different adaptation to 

improve their suitability (Nacua et al. 2010), may exhibit differences in their 

morphometric characters (Jaiswar et al. 2004). Sitakunda coast is subjected to 

environmental pollution for decades (Hossain et al. 2016), the environmental 

changes in the habitat of the fish due to pollution are expected to cause 

morphological changes within species (Kaur et al. 2019). Hence, the variations in 

the morphometric characters might be due to different hormonal activity caused 

by environmental changes of the fish habitat as well as due to different genetic 

make-up (Ara 2020).  
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