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Abstract. Both morphometric measurements and meristic counts were covered in this study and 
established morphological relationships especially the length-length and the length-weight relationships 
(LLRs and LWRs) of tank goby Glossogobius giuris. In total, 120 specimens were collected from the 
Shibsa River in southwestern Bangladesh from November 2021 to October 2022. All morphometric 
lengths of collected fishes were measured to the closest 0.01 cm in addition to the individual body 
weight (BW), which was determined with an accuracy of 0.01 g. An amplifying glass was used to count 
the fin rays and scales, including the lateral line scale. The total length (TL) and BW were ranged from 
8.00 to 34.40 (mean±SD = 18.71±6.19) and 4.95 to 307.65 (mean±SD = 75.37±77.85) respectively. 
The length-weight relationships (LWRs) were significantly higher (p ≤ 0.0001) with all R2 values ≥ 
0.947. Out of the 13 LWRs equations, the LWRs by BW vs TL and BW vs SL were the best-fitted models 
based on the R2 value. There was also found a high correlation (p ≤ 0.0001; R2 ≥ 0.959) between the 
length-length relationships (LLRs). Based on the highest R2 value among the 12 LLRs equations, the 
models that were found most appropriate viz., LLR by TL vs SL and TL vs PoDL2. The fin formula of the 
studied G. giuris was D1: 6; D2: 9-11; P: 18-20; PV: 8-11; A: 8-10 and C: 17-22, correspondingly. The 
findings of this study would be valuable for identifying tank goby, management, and stock assessment of 
this species in the Shibsa River, southwestern Bangladesh, as well as adjacent ecosystems. 
Key Words: fin formulae, Glossogobius giuris, meristic, morphometric. 

 

 

Introduction. The tank goby Glossogobius giuris (Hamilton, 1822), belonging to family 

Gobiidae, is found in rivers, canals, beels, haors, oxbow lakes, ponds, ditches, 

floodplains, man-made reservoir, lakes etc. in Bangladesh, India, Myanmar, Pakistan, Sri 

Lanka and Thailand (Hossain et al 2009; Froese & Pauly 2021; Yeasmine et al 2021). It 

dwells in transparent to turbid streams with rock, gravel, or sand bottoms (Azad et al 

2020). It is found in not only freshwater but also brackishwater (Rahman 2005; Achakzai 

et al 2014; Azad et al 2018; Phan et al 2021; Yeasmine et al 2021). This fish, locally 

known as bele or baila in Bangladesh, plays a pivotal role as a substantial source of 

protein and micronutrients to the health and nutrition of the people (Islam & Joadder 

2005; Islam et al 2014; Azad et al 2018; Yeasmine et al 2021).  

Using morphometric and meristic characters it is simple to accurately identify and 

differentiate between fish species that are similar to one another (Hossen et al 2016; 

Nawer et al 2017; Parvin et al 2018; Rahman et al 2019; Islam et al 2020; Tanjin et al 

2020). The variation in morphometric and meristic traits indicates that fishes have been 

significantly influenced by different locations and surrounding environmental settings 

(Hossain 2010; Hossain et al 2013; Azad et al 2018). Understanding any deviation of 
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morphometric and meristic features is crucial for the management, conservation, their 

overall condition of the entire fish community (Pinheiro et al 2005; Tanjin et al 2020). 

Expanding our knowledge, some studies were conducted on morphometric 

relationship, length-weight relationship, morphology, and biology, as well as pituitary 

gland (PG)-induced breeding on this species from different habitats (Islam & Mollah 

2013; Kaur & Rawal 2015; Saha et al 2016; Azad et al 2018; Ghosh et al 2021; Phan et 

al 2021). However, more studies are needed to enrich our knowledge about this species 

on this topic. Using various sizes of G. giuris individuals, this study is mainly an attempt 

to mark out the morphometric characters using multilinear dimensions and meristic 

counts along with fin rays.   

  

Material and Method. Individuals of G. giuris were collected from Shibsa River 

(Latitude: 22°35'22.64'' N; Longitude: 89°19'33.38'' E), the southwestern region of 

Bangladesh (Figure 1). The mapping of the sampling site along with the Shibsa River was 

created using ArcGIS version 10.8.  
 

 
Figure 1. Mapping of the sampling site along with the Shibsa River in southwestern 

Bangladesh. 

 

The study was conducted from November 2021 to October 2022 and fish were collected 

from the local fishermen in every month. Fishes were kept in the fish box with crushed 

ice immediately after collection and carried back to the laboratory. A total of 120 various 

sizes of tank goby fish were collected. The body weight (BW) of individual fish specimens 

was determined using an electric digital weighing scale with an accuracy of 0.01 g. A 

total of 14-morphometric traits viz., 13 different lengths i.e., total length (TL), standard 

length (SL), head length (HL), pre 1st dorsal length (PrDL1), pre 2nd dorsal length 

(PrDL2), post 1st dorsal length (PoDL1), post 2nd dorsal length (PoDL2), pre pectoral 

length (PrPecL), post pectoral length (PoPecL), pre pelvic length (PrPelL), post pelvic 

length (PoPelL), pre anal length (PrAL), post anal length (PoAL), and body weight were 

selected for each fish (Figure 2).All morphometric features were measured using digital 

slide calipers to the closest precision of 0.01 cm according to Hubbs & Lagler (1958).  
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In addition, a magnifying glass was used to determine the number of fin rays (the 

soft rays and spines that support the fins' bony structure) as well as scales (including 

lateral line scale). The length-weight relationships (LWRs) were estimated using the 

power curve equation: BW = a x Lb, where BW is the body weight in ‘g’ and L is 13 

diverse lengths in ‘cm’. With linear regression analysis, length-length relationships (LLRs) 

were analyzed in this study. The regression parameters ‘a’ and ‘b’ were calculated by 

linear regression analysis based on natural logarithms: ln (BW) = ln(a) + bln(L). The 

coefficient of determination (R2) and the 95% confidence limits (CL) for ‘a’ and ‘b’ were 

estimated. The superlative model for both LWRs and LLRs was chosen by the top value of 

R2. All the statistical tests were performed at the 0.05 probability level. Microsoft Excel 

2016 and SPSS 25 were used to conduct the statistical analysis. 
 

 
Figure 2. Morphometric measurements of G. giuris in the Shibsa River of Bangladesh. 

 

Results. This species has an extended, anteriorly cylindrical, and posteriorly compressed 

body. Head of tank goby usually pointed and depressed. Lips are thick, mouth is slightly 

slanted, and lower jaw is longer than upper jaw. Anal fin along with second dorsal fin, 

pointed posteriorly. The caudal fin is either rounded or pointed. The unified pelvic formed 

a sucking disc. There is a small gap between the two dorsal fins. The body color is 

greenish yellow. Yellowish green dorsal and caudal fins spotted with brown edge. Pectoral 

fins are faintly speckled, although anal and pelvic regions are pale. Both TL and BW were 

prolonged from 8.00 to 34.40 (mean±SD = 18.71±6.19) and 4.95 to 307.65 (mean±SD 

= 75.37±77.85) respectively (Table 1). The descriptive statistics for morphometric 

measurements of tank goby, as well as the regression parameters ‘a’ and ‘b’ with a 95% 

confidence limit, the coefficient of determination (R2) for LWRs, and the growth type of G. 

giuris are presented in Table 2 and Figure 3. The LWRs had all R2 values ≥ 0.947 and 

were highly significant (p ≤ 0.0001). Out of 13 equations, the LWRs by BW vs SL and BW 

vs TL were the ideal model based on the R2 value. High correlation was found between 

the LLRs (p ≤ 0.0001; R2 ≥ 0.959). Based on the highest R2 value among the 12 

equations, the most appropriate models were LLR by TL vs SL and TL vs PoDL2. Table 3 

showed the derived parameters together with the co-efficient of determination (R2), and 

Figure 4 displayed the LLRs. In this study, the following fin formulas were examined: D1 

= 6, D2 = 9-11, P = 18-20, PV = 8-11, A = 8-10, and C = 17-22 (Table 4 and Figure 5). 
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Table 1 

Morphometric measurements of G. giuris (n = 120) collected from the Shibsa River in 

southwestern Bangladesh 

 

Measurements Min (cm) Max (cm) Mode (cm) Mean±SD 

TL (total length) 8.00 34.40 20.00 18.71±6.19 

SL (standard length) 6.50 25.00 14.20 14.28±4.48 

HL (head length) 1.90 7.80 4.40 4.37±1.39 

PrDL1 (pre 1st dorsal length) 2.50 9.30 5.00 5.44±1.69 

PrDL2 (pre 2nd dorsal length) 3.40 15.00 8.50 8.39±2.63 

PoDL1 (post 1st dorsal length) 3.10 14.40 6.80 7.82±2.56 

PoDL2 (post 2nd  dorsal length) 5.10 20.20 11.20 11.25±3.56 

PrPecL (pre pectoral length) 1.90 7.60 3.50 4.25±1.31 

PoPecL (post pectoral length) 2.10 8.90 4.70 4.71±1.50 

PrPelL (pre pelvic length) 1.60 7.90 4.00 4.39±1.40 

PoPelL (post pelvic length) 1.80 8.90 4.00 4.85±1.58 

PrAL (pre anal length) 3.90 15.60 8.60 8.76±2.76 

PoAL (post anal length) 5.20 19.50 10.30 10.99±3.56 

BW (body weight)# 4.95 307.65 34.41 75.37±77.85 

Note: n = sample size; Min = minimum; Max = maximum; SD = standard deviation; CL = confidence 
limit; #BW in g. 

 

Table 2 

Descriptive statistics with the estimated parameters of the length-weight relationships of 

G. giuris (n = 120) collected from Shibsa River in southwestern Bangladesh 

 

Equation 
Regression parameters 

95% CL of a 95% CL of b R2 GT 
a b 

BW = a*TLb 0.012 2.873 0.011-0.016 2.789-2.920 0.984 A- 

BW = a*SLb 0.020 2.980 0.017-0.024 2.911-3.049 0.984 A- 

BW = a*HLb 0.855 2.842 0.721-1.013 2.726-2.959 0.951 A- 

BW = a*PrDL1b 0.368 2.973 0.312-0.434 2.875-3.072 0.968 A- 

BW = a*PrDL2b 0.104 2.958 0.087-0.124 2.874-3.042 0.976 A- 

BW = a*PoDL1b 0.164 2.840 0.138-0.194 2.762-2.928 0.975 A- 

BW = a*PoDL2b 0.043 2.966 0.036-0.051 2.893-3.039 0.982 A- 

BW = a*PrPecLb 0.713 3.021 0.592-0.858 2.892-3.151 0.947 I 

BW = a*PoPecLb 0.572 2.963 0.490-0.669 2.862-3.065 0.965 A- 

BW = a*PrPelLb 0.790 2.886 0.662-0.942 2.766-3.006 0.950 A- 

BW = a*PoPelLb 0.650 2.830 0.557-0.758 2.732-2.929 0.964 A- 

BW = a*PrALb 0.089 2.971 0.076-0.106 2.894-3.049 0.979 A- 

BW = a*PoALb 0.056 2.885 0.047-0.066 2.816-2.955 0.982 A- 
Note: n = sample size; a = intercept; b = slope; CL = confidence limit; R2 = coefficient of determination; GT = 
growth type; I = isometric; A- =negative allometric. 

 

Table 3 

Descriptive statistics with the estimated parameters of the length-length relationships of 

G. giuris (n = 120) collected from Shibsa River in southwestern Bangladesh 

 

Equation 
Regression parameters 

95% CL of a 95% CL of b R2 

a b 

TL = a+b*SL -0.987 1.379 -1.238 to -0.737 1.362 to 1.396 0.995 

TL = a+b*HL -0.451 4.381 -1.069 to -0.166 4.246 to 4.515 0.972 

TL = a+b*PrDL1 -0.999 3.626 -1.562 to -0.435 3.526 to 3.725 0.978 

TL = a+b*PrDL2 -0.898 2.336 -1.342 to -0.455 2.286 to 2.386 0.986 

TL = a+b*PoDL1 -0.014 2.395 -0.467 to -0.438 2.340 to 2.450 0.984 

TL = a+b*PoDL2 -0.76 1.730 -1.083 to -0.436 1.703 to 1.758 0.992 

TL = a+b*PrPecL -0.989 4.638 -1.765 to -0.213 4.463 to 4.813 0.959 
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TL = a+b*PoPecL -0.548 4.085 -1.087 to -0.008 3.976 to 4.194 0.979 

TL = a+b*PrPelL -0.499 4.372 -1.120 to -0.122 4.237 to 4.507 0.972 

TL = a+b*PoPelL -0.165 3.890 -0.671 to -0.340 3.791 to 3.989 0.980 

TL = a+b*PrAL -0.806 2.228 -1.271 to -0.341 2.178 to 2.279 0.984 

TL = a+b*PoAL -0.312 1.730 -0.708 to -0.084 1.696 to 1.765 0.988 

Note: n = sample size; a = intercept; b = slope; CL = confidence limit; R2 = coefficient of 
determination. 

 

 
Figure 3. Scatter plots showing the length-weight relationships of G. giuris in the Shibsa 

River of southwestern Bangladesh. 
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Figure 4. Scatter plots showing the length-length relationships of G. giuris in the Shibsa 

River in southwestern Bangladesh. 
 

Table 4 

Meristic counts of G. giuris (n = 120) collected from the Shibsa River in Bangladesh 
 

Meristic characters Observed data 
Reference 

Islam et al (2016) Mollah et al (2012) 

1st Dorsal fin rays 6 6 6 

2nd Dorsal fin rays 9-11 9-11 9-11 

Pectoral fin rays 18-20 15-22 15-21 

Pelvic fin rays 8-11 8-12 9-11 

Anal fin rays 8-10 8-10 8-10 

Caudal fin rays 17-22 12-26 13-18 
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Figure 5. (a) 1st dorsal fin; (b) 2nd dorsal fin; (c) pectoral fin; (d) pelvic fin; (e) anal fin; 

(f) caudal fin of G. giuris in the Shibsa River of Bangladesh. 

  

Discussion. There is little or almost no evidence of morphometric and meristic 

characteristics of G. giuris in the southwest coastal region. This study used multi-linear 

dimensions to provide a comprehensive understanding of the morphometric and meristic 

characteristics of G. giuris. In this research, samples of G. giuris that were different in 

size were collected monthly from the local market located in Paikgacha, Khulna for a 

period of one year from September 2021 to August 2022. The highest TL found in the 

current study was 34.40 cm, which is greater than the value of 26.9 cm (Azad et al 

2018) and 28.0 cm (Azad et al 2020) from Gorai River, Bangladesh. Knowing the 

similarities and differences between fish populations from various locations and 

accurately determining the maximum lengths of fish holds crucial significance for 

estimating both asymptotic length and growth coefficient, playing a pivotal role in the 

field of fisheries resource planning and management strategies (Ahmed et al 2012; 

Hossain et al 2017; Parvin et al 2018; Rahman et al 2019; Hossain et al 2022). In this 

research, the estimated value for all allometric coefficient (b) were within the range 2.83-

3.02 but the allometric coefficient (b) values of LWRs may differ from 2.0 to 4.0 and are 

more common values ranging between 2.5 and 3.5 (Carlander 1997; Froese 2006). Our 

research marked that one is isometric and the rest of the negative allometric growth form 

for G. giuris in the southwest coastal region of Bangladesh. Similarly, the ‘b’ values within 

the range 2.89-2.93 and 2.67-2.91 marked as negative allometric growth pattern in the 

Garai River, SW Bangladesh (Azad et al 2018; Azad et al 2020 respectively). 

Moreover, the growth pattern of G. giuris in the Ganges, northwestern Bangladesh 

marked negative allometric, isometric, and positive allometric (b = 2.95-3.29) by Hossain 

et al (2009). Besides, all the LLWs were extremely correlated which is quite similar to 

Azad et al (2018). Therefore, in the present study, we employed a range of lengths 

based on the coefficient of determination to present the best model among different 

LWRs and LLRs equations. The findings from this study could be highly effective for 

comparative studies in the future. In our present work, 6 fin rays in 1st dorsal fin and 9-

11 in 2nd dorsal fin, 18-20 pectoral fin rays, 8-11 rays attached in pelvic fin, 8–10 fin rays 

in the anal fin, and 17-22 caudal fin rays were noticed, that was similar with the studies 

done by Mollah et al (2012) and Islam et al (2016). Moreover, this study did not consider 

several factors, including organ growth, physiological variation, preservation methods, 

sex, habitat availability, and seasonal variation of collected specimens, as observed in 

other studies (Froese 2006; Hossen et al 2016; Nawer et al 2017; Hasan et al 2020).  
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Conclusions. Out of 13 equations, LWRs by TL against BW and SL vs BW were idyllic 

models based on the R2 value. In addition, LLR by TL vs SL along with the TL vs PoDL2 

were best-suited relations within the 12 equations depending on the utmost value of R2. 

Furthermore, the following fin formulas were evaluated in this study: D1 = 6; D2 = 9-11; 

P = 18-20; PV = 8-11; A = 8-10; C = 17-22. These results could assist taxonomists in 

identifying tank goby (G. giuris) and fisheries managers as well as biologists to initiate 

stock assessments of the enduring stocks. Moreover, it will also offer baseline information 

for future research in the Shibsa River and adjoining ecosystems. 
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