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ABSTRACT 
 

Aims: To determine the population dynamics and assess the exploitation level of Mystus gulio, 
Acanthopagrus latus, Chelon parsia, Otolithoides pama and Lates calcarifer in the Sundarbans 
ecosystem of Bangladesh. 
Study Design: Monthly length-frequency data of five fish species were collected from the 
Sundarbans ecosystem. The lengths of five fish species were recorded to the nearest one cm 
intervals in each month. 
Place and Duration of Study: The study was conducted from January to December 2011 in the 
Sundarbans ecosystem in Bangladesh. 
Methodology: The FAO-ICLARM Fish Stock Assessment Tools (FiSAT II) software was used to 
estimate the von Bertalanffy growth parameters (L and K), mortality coefficients (Z, M and F), 
probability of capture, recruitment pattern and Yield/Biomass-per-recruit for five commercially 
important fish species caught by fishers in the Sundarbans ecosystem of Bangladesh. 
Results: In the Sundarbans ecosystem of Bangladesh area the values of asymptotic length (L) for 
Mystus gulio, Acanthopagrus latus, Chelon parsia, Otolithoides pama and Lates calcarifer were 
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found to be 23.0 cm, 33.6 cm, 30.0 cm, 32.5 cm and 55.0 cm respectively while the growth co-
efficient (K) were 0.75, 0.85, 1.1, 0.8 and 0.5 respectively. The estimates for L (23.00 – 55.0 cm) 
and K (0.5-1.1 year

-1
) obtained were consistent with those available in the literature. Relatively high 

K and low L values, typical of short-lived tropical fishes, were obtained for Mystus gulio, 
Acanthopagrus latus, Chelon parsia and Otolithoides pama. The length growth performance index 
(’) of the Pauly and Munro’s function was in the range of 2.599 – 3.180. Natural mortality, fishing 
mortality and total mortality were in the range of 0.956-1.89, 0.55-1.58 and 1.52-3.3 respectively. 
Estimates for total mortality (Z) and natural mortality (M) imply low annual rates of survival and high 
turnover rates. The recruitment pattern suggested one main pulse of annual recruitment. The 
exploitation rate was estimated to be between 27% and 47% and the length at first capture was 
estimated to be approximately 19-54% of L. The exploitation rate obtained for five fish species are 
relatively lower compared to other available studies in the coastal areas of Bangladesh. The growth 
and exploitation rates obtained were compared with available estimates to evaluate the consistency 
of the results with current knowledge about the species in the region. 
Conclusion: The study indicated that the length-at-first-capture/L seem to be a simple parameter, 
which could be used to make a rapid assessment of the status of the stocks. All together, the 
present study reveals that the population of these five studied species attains acceptable 
sustainability levels in the Sundarbans ecosystem and scope for a slight increase in catch efforts.  

 
 
Keywords: Population dynamics; growth parameters; mortality coefficients; exploitation rate; 

Sundarbans; Bangladesh. 
 
1. INTRODUCTION 
 
Fisheries play critical to Bangladesh economy, it 
constitutes to 3.61% of GDP, and it is the second 
largest export [1]. In 2016-17, Bangladesh fish 
and shellfish production reached a record 4.13 
million tons and more than 11% of the total 
population of Bangladesh is employed either 
directly or indirectly in the fishery [1]. Marine 
fisheries, inland open water or capture fisheries 
and closed water fisheries provide an important 
source of livelihood for tens of thousands of poor 
people and supply a significant portion of their 
protein intake [2,3,4]. Fisheries constitute an 
important occupation for poor people in the 
southwest coastal region of Bangladesh, and 
they supply a significant portion of protein for 
millions [5]. Tiger shrimp Penaeus monodon 
make an important contribution to the economy 
of the southwest coastal region [6]. 
 
The Sundarbans located in the south-west of 
Bangladesh, is the largest mangrove forest and 
consisting of a group of plants, coastal waters, 
fishes, shellfish and crustaceans. The 
Sundarbans ecosystem supports rich fisheries 
diversity and constituents of 177 species of 
fishes [7]. A 4-year forecasting on yield of 
Sundarbans fisheries (based on landed data) 
shows marked decline of white fish, Scylla 
serrate and fry catch [8]. Sundarbans fishing 
communities in Bangladesh are at greater threat 
due to frequent natural disasters, which damages 

natural resources systems. Information on 
population dynamics on different fish and shrimp 
of the Bay of Bengal are available, based on 
length-frequency data [9,10,11,12,13,14,15]. 
Considering the importance of these five species, 
efforts have been made to get knowledge about 
the population dynamics of the Sundarbans 
fishery.  
 
An attempt was made to analyze the asymptotic 
length (L), growth-coefficient (K), growth 
performance index (’), natural mortality (M), 
fishing mortality (F), total mortality (Z), selection 
pattern (Lc), recruitment pattern, exploitation  
rate (E), and yield/biomass-per-recruit (Y/R and 
B/R) of Mystus gulio, Chelon parsia, 
Acanthopagus latus, Otolithoides pama and 
Lates calcarifer in the Sundarbans ecosystem of 
Bangladesh.   

 
Time series of length frequencies are the most 
common data type collected for population 
dynamics analysis. The lengths are grouped with 
a constant interval of 1 cm for Mystus gulio (Long 
whiskers catfish), Acanthopagus latus (Yellowfin 
seabream), Chelon parsia (Gold-spot mullet), 
Otolithoides pama (Pama croaker) and Lates 
calcarifer (Barramundi). This paper attempts to 
contribute by analyzing the length-frequency data 
to estimate growth parameters, mortality, 
exploitation rates and recruitment pattern for the 
sustainable management of five commercial 
species in the Sundarbans ecosystem.   
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2. MATERIALS AND METHODS 
 

The study was conducted from January to 
December 2011 under Integrated Protected Area 
Co-management (IPAC) project in the 
Sundarbans ecosystem. Monthly length-
frequency data were collected from the 
Sundarbans ecosystems (Fig. 1). The lengths of 
five fish species in the catch were recorded to 
the nearest one cm intervals in each month. For 
each sample the gear type and mesh size were 
recorded. All length-frequency data for each 
month were pooled across species and gear 
type.  
 

2.1 Length-frequency Data Analysis 
 

For the estimation of the growth rates, only 
samples from non-selective gears were used and 
aggregated in monthly periods. Population 
parameters were estimated using the FAO-
FISAT software [16]. In Bangladesh, fish growth 
exhibits a distinct seasonal pattern with high 
growth during the monsoon and low growth 
during winter [17,18,19].  A seasonal version of 
the Von Bertalanffy Growth Function (VBGF) was 
therefore fitted to the data which has the 
following form: 
 

Lt = L∝ (1 – exp (-K(t-t
0
) + S

ts
-St

0
)  

 

where,  
 

S
ts 

= (CK/2π) 
* 
sin (2π(t-ts));  

S
t0 

= (CK/2π) 
* 
sin (2π(t

0
-ts)); and,  

Lt is the length at time t. 
 

         e
tstotstCKtotk

LLt



 2sin2sin*2/*
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where: 
 

L = L infinity is the mean length the fish of a 
given stock would reach if they were to 
grow indefinitely, 

K  = growth coefficient parameter, or the rate 
at which L is approached, 

t0 = T-zero, or the “age of the fish at zero 
length” if it had always grown in a manner 
described by the equation, 

Ts  = the onset of the first oscillation relative to 
t=0; and, 

C  = the intensity of the (sinusoid) growth 
oscillations. 

 
For this model, the winter point (WP) or period 
with the slowest growth, was set at 1 or 
December/January (WP=ts+0.5) as this is the 

month with the lowest water temperature. The 
instantaneous total annual mortality rate (Z) was 
estimated using a length converted catch curve 
incorporating seasonal growth [20]. The natural 
mortality (M) was estimated using the empirical 
relationship derived by Pauly [21] where the 
mean annual water temperature was set at 28ºC.  
 
The exploitation ratio, E was estimated as: E =  
F/Z  =  F/(F+M). Length at first capture (Lc or L50) 
was estimated following the method of Pauly [22] 
while longevity was calculated as 3/K. 
 
The probabilities of capture by length [22] were 
estimated by calculating the ration between the 
points of extrapolated descending arm and the 
corresponding ascending arm of the length 
converted catch curve. Relative yield-per-recruit 
(Y/R) and biomass-per-recruit (B/R) were 
obtained from the estimated growth parameters 
and probabilities of capture by length [23].  
 
The recruitment pattern was also derived using 
the program [24]. 

 

3. RESULTS 
 

3.1 Population Dynamics Parameters for 
Mystus gulio 

 

The Long whiskers catfish, Mystus gulio, belongs 
to the family Bagridae, locally known as tengra in 
Bangladesh. Mystus gulio is a commercially 
important catfish that occurs along the entire 
Sundarbans ecosystems, and are traditionally 
caught by artisanal fishermen. The growth 
parameters, L (asymptotic length) and K 
(growth co-efficient) of the Mystus gulio were 
found to be 23.0 cm and 0.75 year

-1
. The growth 

curves of those parameters are shown over its 
restructured length-frequency distribution in Fig. 
2a. In the present study, the peak spawning 
takes place in May. The three different mortality 
rates M (natural mortality), F (fishing mortality) 
and Z (total mortality) were found to be 1.591, 
1.42 and 3.01 respectively. Fig. 3a represents 
the catch curve utilized in the estimation of Z 
(total mortality). Probable length at first capture 
(Lc) was found to be 8.53 cm. The knife edge 
procedure for the yield-per-recruit were found to 
be 0.62, 0.52 and 0.32 for Emax, E10 and E50 
respectively. Two dimensional relative 
yield/biomass-per-recruit prediction is given in 
Fig. 4a. Estimated growth performance index (’) 
and exploitation ratio (E) values for Mystus gulio 
was found to be 2.599 and 0.47 respectively. It 
appears that the stock of Mystus gulio of the
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Fig. 1. Study area 
 

Sundarbans ecosystems is not over-exploited. 
However, recruitment over fishing observed. So, 
mesh size of gears should be increased by 15% 
(at 50% escapement factor). Recruitment pattern 
of length-frequency data correlate with the length 
of spawning season and a growth co-efficient 
(K). A recruitment pattern suggested one 
seasonal pulse from March to August (Fig. 5a). 
The computed growth curve suggests that the 
approximate life span of Mystus gulio was found 
to be 4 years in the Sundarban ecosystem. 

 

3.2 Population Dynamics Parameters for 
Acanthopagrus latus 

 

The yellow fin sea bream, Acanthopagrus latus, 
belongs to the family Sparidae, locally known as 
datney in Bangladesh. Acanthopagrus latus form 
an important part of the coastal fisheries 
production of Bangladesh, and are traditionally 
caught by artisanal fishermen. The growth 
parameters, L and K of the Acanthopagrus 
latus were found to be 33.6 cm and 0.85 year-1. 

The growth curves are shown in Fig. 2b. The 
peak spawning takes place in May. The three 
different mortality rates M, F and Z were found to 
be 1.553, 0.95 and 2.5 respectively. Fig. 3 
presents the catch curve utilized in the estimation 
of Z. Probable length at first capture (Lc) was 
found to be 9.50 cm. The knife age procedure for 
the yield-per-recruit were found to be 0.51, 0.42 
and 0.31 for Emax, E10 and E50 respectively. Two 
dimensional relative yield/biomass-per-recruit 
prediction is given in Fig. 4b. Estimated growth 
performance index (’) and exploitation ratio (E) 
values for Acanthopagrus latus was found to be 
2.982 and 0.38 respectively. It appears that the 
stock of Acanthopagrus latus in the Sundarban 
ecosystems is not over-exploited. However, 
recruitment over fishing observed. So, mesh size 
of the gears should be increased by 17% (at 50% 
escapement factor). Recruitment pattern of 
length-frequency data correlate with the length of 
spawning season and a growth co-efficient (K). A 
recruitment pattern suggested one seasonal 
pulse from May to October (Fig. 5b). The 
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computed growth curve suggests that the 
approximate life span of Aconthopagrus latus 
was found to be 3 and half years in the 
Sundarban ecosystem.  

 
3.3 Population Dynamics Parameters for 

Chelon parsia 
 
The Gola-spot mullet, Chelon parsia, belongs to 
the family Mugilidae, locally known as pashey in 
Bangladesh. Chelon parsia is one of the most 
commercially important species in Bangladesh 
coastal waters, and are traditionally exploited by 
artisanal fishermen. The growth parameters, L 
(asymptotic length) and K (growth co-efficient) 
were found to be 30 cm and 1.1 year

-1
. The 

growth curves of those parameters are shown 
over its restructured length-frequency distribution 
in Fig. 2c. In the present study, the peak 
spawning takes place in April. The three different 
mortality rates M, F and Z were found to be 1.89, 
1.4 and 3.3 respectively. Fig. 2c represents the 
catch curve utilized in the estimation of Z. 
Probable length at first capture (Lc) was found to 
be 7.71 cm. The knife age procedure for the 
yield-per-recruit were found to be 0.48, 0.41 and 
0.29 for Emax, E10 and E50 respectively. Two 
dimensional relative yield/biomass-per-recruit 
prediction is given in Fig. 4c. Estimated growth 
performance index (’) and exploitation rate (E) 
values of Chelon parsia was found to be 2.996 
and 0.45 respectively. It appears that the stock of 
the Chelon parsia of the Sundarban ecosystem is 
not over-exploited. However, recruitment over 
fishing observed. So, gear mesh size should be 
increased by 20% (at 50% escapement factor). 
Recruitment pattern of length-frequency data 
correlate with the length of spawning season and 
a growth co-efficient (K). A recruitment pattern 
suggested two seasonal pulses from February to 
April and August to September (Fig. 5c). The 
computed growth curve suggests that the 
approximate life span of Chelon parsia was 
found to be nearly 3 years in the Sundarban 
ecosystem.  
 

3.4 Population Dynamics Parameters for 
Otolithoides pama 

 

The Pama croker, Otolithoides pama, belongs to 
the family Sciaenidae, locally known as Poa in 
Bangladesh. Otolithoides pama form an 
important part of the coastal fisheries production 
of Bangladesh, and are traditionally caught by 
trawlers and artisanal fishermen. The growth 
parameters, L and K of the Otolithoides pama 
were found to be 32.5 cm and 0.8 year-1. The 

growth curves of those parameters are shown 
over its restructured length-frequency distribution 
in Fig. 2d. In this study, the peak spawning takes 
place in July-Aug. The three different mortality 
rates M, F and Z were found to be 1.507, 0.55 
and 2.06 respectively. Fig. 3d represents the 
catch curve utilized in the estimation of Z. 
Probable length at first capture (Lc) was found to 
be 13.13 cm. The knife age procedure for the 
yield-per-recruit were found to be 0.63, 0.50 and 
0.33 for Emax, E10 and E50 respectively. Two 
dimensional relative yield/biomass-per-recruit 
prediction is given in Fig. 4d. Estimated growth 
performance index (’) for Otolithoides pama was 
found to be 2.927. The exploitation rate (E) was 
calculated as 0.27 indicating that pama croker 
was not fully exploited in the Sundarbans 
ecosystem. It appears that the stock of 
Otolithoides pama in the Sundarban ecosystems 
is not over exploited. However, recruitment over 
fishing observed. So, gear mesh size should be 
increased by 17% (at 50% escapement factor). A 
recruitment pattern suggested two uneven 
seasonal pulses from March-July and 
September-October (Fig. 5d). The computed 
growth curve suggests that the approximate life 
span of Otolithoides pama was found to be more 
than 3 years in the Sundarbans ecosystem. 

 
3.5 Population Dynamics Parameters for 

Lates calcarifer 
 
The Barramundi, Lates calcarifer, belongs to the 
family Latidae, locally known as vetki in 
Bangladesh. Lates calcarifer form an important 
part of the estuarine and coastal fisheries 
production of Bangladesh, and are traditionally 
caught by artisanal fishermen. The growth 
parameters, L (asymptotic length) and K 
(growth co-efficient) of the Lates calcarifer were 
found to be 55 cm and 0.5 year

-1
. The growth 

curves of those parameters are shown over its 
restructured length-frequency distribution in Fig. 
2e. In the present study, the peak spawning 
takes place in April. The three different mortality 
rates M (natural mortality), F (fishing mortality) 
and Z (total mortality) were found to be 0.956, 
0.56 and 1.52 respectively. Fig. 3e represents 
the catch curve utilized in the estimation of Z 
(total mortality). Probable length at first capture 
(Lc) was found to be 18.2 cm. The knife age 
procedure for the yield-per-recruit were found to 
be 0.55, 0.47 and 0.31 for Emax, E10 and E50 
respectively. Two dimensional relative 
yield/biomass-per-recruit prediction is given in 
Fig. 4e. Estimated growth performance index (’) 
and exploitation ratio (E) values for Lates



 
 
 
 

Mustafa et al.; JALSI, 22(2): 1-13, 2019; Article no.JALSI.52143 
 
 

 
6 
 

 
 

Fig. 2. Growth curve of a) Mystus gulio, b) Acanthopagrus latus, c) Chelon parsia, d) 
Othlithoides pama and e) Lates calcarifer 

 
calcarifer was found to be 3.18 and 0.37 
respectively. It appears that the stock of Lates 
calcarifer of the Sundarbans ecosystem is not 

over-exploited and recruitment over fishing also 
not observed (at 50% escapement factor). 
Recruitment pattern of length-frequency data 

 
   a. Mystus gulio 

 
   b. Acanthopagrus latus 

 
   c. Chelon parsia 

 
   d. Othlithoides pama 

 
e. Lates calcarifer 
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correlates with the length of spawning season 
and a growth co-efficient (K). A recruitment 
pattern suggested two uneven seasonal pulses 
from March to July and October to November 

(Fig. 5e). The computed growth curve suggests 
that the approximate life span of Lates calcarifer 
was found to be 6 years in the Sundarbans 
ecosystem. 

 

 
 

Fig. 3. Length converted catch curve of a) Mystus gulio, b) Acanthopagrus latus, c) Chelon 
parsia, d) Otolithoides pama and e) Lates calcarifer caught in the Sundarbans ecosystem 

(darkened circles represents length groups that are fully recruited into the fishery and used in 
the analysis) 

 
  a. Mystus gulio   b. Acanthopagrus latus 
 

 
  c. Chelon parsia   d. Othlithoides pama 
 

 
e. Lates calcarifer 

 



 

Fig. 4. Relative Yield-per-Recruit (Y/R) and Biomass
Acanthopagrus latus, c) Chelon parsia, 

The estimated growth parameters, mortality rates 
and exploitation ratio for the five major species in 
the Sundarbans ecosystem are given in Table 1. 
The estimates of growth performance index (
varied between 2.599 (Mystus gulio
(Otolithoides pama). Simultaneously estimates of 
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Recruit (Y/R) and Biomass-per-Recruit (B/R) of a) Mystus gulio, 
Chelon parsia, d) Otolithoides pama and e) Lates calcarifer

the Sundarbans ecosystem 
 

The estimated growth parameters, mortality rates 
and exploitation ratio for the five major species in 
the Sundarbans ecosystem are given in Table 1. 
The estimates of growth performance index (’) 

Mystus gulio) and 3.427 
). Simultaneously estimates of 

exploitation rates (E) varied between 0.27 
(Otolithoides pama) and 0.47 (Mystus gulio
mean E values equal to 0.41. The estimates of 
Emax varied between 0.48 (Chelon parsia
0.63 (Otolithoides pama). The computed current 
exploitation rate (E) for five studied species are 

 
 
 
 

; Article no.JALSI.52143 
 
 

 

Mystus gulio, b) 
Lates calcarifer caught in 

exploitation rates (E) varied between 0.27 
Mystus gulio) with 

mean E values equal to 0.41. The estimates of 
Chelon parsia) and 

). The computed current 
exploitation rate (E) for five studied species are 



lower than the predicted Emax for the five studied 
species in the Sundarbans ecosystem. The 
implication is that the stock of five studie
species is not overexploited. This assumption is 
based on [25] theory which stated that a suitable 
yield is optimized when F=M, and when E is 
more than 0.50 the stock is generally supposed 
to be over-fished. The results of the study 
showed that exploitation of Mystus guilo
Acanthopagrus latus, Chelon parsia
 

Fig. 5. Recruitment pattern of a) 
Otolithoides pama and

 

a. Mystus gulio

 c. Chelon parsia  
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for the five studied 
species in the Sundarbans ecosystem. The 
implication is that the stock of five studied 
species is not overexploited. This assumption is 
based on [25] theory which stated that a suitable 
yield is optimized when F=M, and when E is 
more than 0.50 the stock is generally supposed 

fished. The results of the study 
Mystus guilo, 

Chelon parsia, Otolithoides 

pama and Lates calcarifer in the Sundarbans 
ecosystem is below the optimum level indicating 
sustainable management of fisheries and scope 
for a slight increase in catch efforts.

 
4. DISCUSSION 
 

The specific objectives of this study were to 
determine the population parameters and assess 
the exploitation level of the Sundarbans

 
Recruitment pattern of a) Mystus gulio, b) Acanthopagrus latus, c) Chelon parsia, 

and e) Lates calcarifer in the Sundarban ecosystem

 
Mystus gulio  b. Acanthopogrus latus 

 
  d. Otolithoides pama 

 
e. Lates calcarifer 

 
 
 
 

; Article no.JALSI.52143 
 
 

in the Sundarbans 
ecosystem is below the optimum level indicating 
sustainable management of fisheries and scope 
for a slight increase in catch efforts. 

The specific objectives of this study were to 
determine the population parameters and assess 
the exploitation level of the Sundarbans

 

Chelon parsia, d) 
in the Sundarban ecosystem 
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Table 1. Growth parameters (L, K and Phi (’), natural mortality (M), fishing mortality (F), total mortality (Z), Length at first capture (Lc), 
exploitation rate (E), Maximum exploitation rate (Emax) and age estimated for five key species in the Sundarbans ecosystem 

 
Family Scientific name Common 

name 
Bengali 
name 

L 
(cm) 

K Phi  (’) M F Z Lc E Emax Age 

Bagridae Mystus gulio Long whiskers 
catfish 

Tengra 23.0 0.75 2.599 1.591 1.42 3.01 8.53 0.47 0.62 4.0 

Sparidae Acanthopagrus 
latus 

Yellow fin 
seabream 

Datney 33.6 0.85 2.982 1.553 0.95 2.50 9.50 0.38 0.51 3.5 

Mugilidae Chelon parsia Gold-spot 
mullet 

Parshe 
bata 

30.0 1.1 2.996 1.89 1.58 3.48 7.71 0.45 0.48 2.73 

Sciaenidae Otolithoides pama Pama croaker Poa 32.5 0.8 2.927 1.507 0.55 2.06 13.1 0.27 0.63 3.75 
Latidae Lates calcarifer Barramundi Vetki 55.0 0.50 3.18 0.956 0.56 1.52 18.2 0.37 0.55 6.0 
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ecosystem managed by the department of forest 
and co-management committees. In Bangladesh 
population dynamics study for Mystus gulio, 
Acanthopagrus latua, Chelon parsia and 
Otolithoides pama are primary attempt in the 
Sundarbans ecosystem. The exploitation rate (E) 
estimates are consistent with those reported by 
Chantarasri [26] and Smith [27] for Lates 
calcarifer, Pomadasys hasta, Johnius argentus, 
Pangasius pangasius and Plotosus canius in the 
Sundarban ecosystem. The growth rate (K) 
estimates are consistent with those reported by 
Zafar et al. [28] for Johnius argentatus; [12] for 
Ilisha filigera; [29] for Lepturacanthus savala; [30] 
for Saurida tumbil; [10] for Pomadasys hasta; 
[11] for Harpodon nehereus; [31] for Rastreliger 
kanagurta; [32] Megalaspis cordyla in the coastal 
waters of Bangladesh. The value of the 
asymptotic length of Acanthopagrus latus and 
Lates calcarifer calculated in the present study 
are considerably lower than the maximum length 
recorded in other regions. Growth rates of K 
(growth co-efficient) and L (asymptotic length) 
of the Acanthopagrus latus found 0.23 yr

-1
 and 

50.4 cm respectively in the Persian Gulf, south 
part of Iran [33]. Besides, growth rates of K 
(growth co-efficient) and L (asymptotic length) 
of the Lates calcarifer in western Papua were 
found 0.128 and 138 cm [34]. The Sundarbans 
ecosystem is the nursery ground and the 
maximum length of Acanthopagrus latus and 
Lates calcarifer were found to be 32 and 49 cm 
respectively, which indicates higher growth co-
efficient and lower asymptotic length. Growth 
rates of K (growth co-efficient), L (asymptotic 
length) and the maximum age (tmax) of the 
Chelon parsia found 0.98yr-1, 32.1 cm and 3+ 
years respectively in Chilika Lake, Odisha state, 
India [35]. Growth rates of K (growth co-efficient), 
L (asymptotic length) and the maximum                
age (tmax) of the Otolithoides pama were found 
0.98 yr

-1
, 40.9 cm and 3.06 years respectively in 

Thanlwin River mouth, Mon State, Myanmar  
[36]. The exploitation rates obtained for these 
five species are relatively lower comparing to 
other available studies in the coastal waters of 
Bangladesh. A previous study conducted by 
Chantarasri [26] for Lates calcarifer showed the 
exploitation rate was 0.35 in the Sundarban 
ecosystem. A study conducted by Panahibazaz 
et al. [37] for Acanthopagrus latus in the              
coastal waters of Hormozgan Province, Iran and 
growth parameters was found to be L = 43.5 
cm, K=0.29 year-1 while the exploitation rate                
was 0.41 and similarly with the present                 
study. Concurrently a study conducted by 
Mojgan et al. [38] for Otolithes ruber commonly 

called croakers in the Khoozestan Province of 
South Iran, and     growth parameters were found 
to be L=64.58 cm, K=0.4 year

-1
 while the 

exploitation rate was 0.64. 

 
The present study indicated that it was not easy 
to compare the multi-species multi-gear fisheries 
with fish population dynamics method so, the 
best option would be to convince all stakeholders 
to expand the mesh size of the gear. 
Consistently the present study reveals that the 
population of these five studied species attains 
adequate sustainability levels in the Sundarbans 
ecosystem. The exploitation rate for these five 
species was found at optimum level and 
suggests that the populations are not                
over exploited in the Sundarbans eco-             
system. However, the decision making on 
Sundarbans fisheries management cannot 
practice only biologically information; thus, socio-               
economic condition of poor people                
should be considered to remain sustainable 
management. 

 
5. CONSLUSION 
 
The study indicated that the length-at-first-
capture/L

 
seem to be a simple parameter, 

which could be used to make a rapid assessment 
of the status of the stocks. All together, the 
present study reveals that the population of these 
five studied species attains acceptable 
sustainability levels in the Sundarbans 
ecosystem and scope for a slight increase in 
appears warranted to confirm the exploitation 
rate of the most commercial species in the 
Sundarbans.  
 

ACKNOWLEDGEMENTS 
 

The authors are grateful to Kanailal Debnath for 
his support during data collection. The research 
was funded by the United States for International 
Development (USAID). The views expressed are 
not necessarily those of USAID. 
 

COMPETING INTERESTS  
 

Authors have declared that no competing 
interests exist. The products used for this 
research are commonly and predominantly use 
products in our area of research and country. 
There is absolutely no conflict of interest 
between the authors and producers of the 
products because we do not intend to use these 
products as an avenue for any litigation but for 
the advancement of knowledge.  



 
 
 
 

Mustafa et al.; JALSI, 22(2): 1-13, 2019; Article no.JALSI.52143 
 
 

 
12 

 

REFERENCES 
 

1. DoF. National Fish Week Compendium (in 
Bengali). Department of Fisheries, Ministry 
of Fisheries and Livestock, Bangladesh. 
2017;160. 

2. World Bank. Bangladesh: Climate change 
and sustainable development. Report No. 
21104-BD. Rural Development Unit, South 
Asia Region; 2000. 

3. Alam MF, Thomson KJ. Current 
constraints and future possibilities for 
Bangladesh fisheries. Food Policy. 2001; 
26:297-313. 

4. Thilsted SH. The potential of nutrient-Rich 
small fish species in aquaculture to 
improve human nutrition and health. In 
farming the waters for people and food. In: 
Subasinghe RP, Arthur JR, Bartley DM, De 
Silva SS, Halward M, Hishamunda N, 
Mohan CV, Sorgeloos P (eds.).  
Proceedings of the Global Conference on 
Aquaculture 2010, Phuket, Thailand. 2012; 
22-25:57-73. 

5. Dasgupta S, Mainul H, Mustafa MG, Istiak 
MS, David W. The impact of Aquatic 
Salinization on Fish Habitats and Poor 
Communities in a Changing Climate: 
Evidence from Southwest Coast 
Bangladesh; 2017:14. Amin SMN, Zafar M, 
Haque MA, Mustafa MG. Population 
dynamics of Nemipterus japonicus (Bloch 
1791) from north-eastern part of the Bay of 
Bengal. J. Inland Fish. Soc. India. 1999; 
31(2):13-17. 

6. Shah MS, Huq KA, Rahman BSM. Study 
on the Conservation and Management of 
Fisheries Resources of the Sundarbans. 
Integrated Protected Area Co-
management (IPAC). Bangladesh; 2010. 

7. IUCN. Mangroves of the Sundarbans. 
Bangladesh. The IUCN Wetlands 
Programme. IUCN, Gland, Switzerland. 
1994;2. 

8. Enamul HM. Sustainable use of mangrove 
fisheries resources of Sundarbans, 
Bangladesh. Tropical Agricultural 
Research and Extension. 2003;6:113-        
121. 

9. Mustafa MG. Length-based Estimates of 
Vital Statistics in threadfin Bream 
(Nemipterus japonicus) from Bay of 
Bengal, Bangladesh. Naga, ICLARM Q. 
1994;17(1):34-37. 

10. Mustafa MG, Azadi MA. Population 
Dynamics of White Grumter Pomadasys 
hasta from the Bay of Bengal. Chittagong 

University Studies. Part II: Science. 1995;1 
9(1):19-22. 

11. Mustafa MG, Zafar M, Matin AKMA, Amin 
SMN. Population dynamics of  Harpodon 
nehereus from the Kutubdia channel, 
Bangladesh. Journal of Fisheries 
Research. 1998;2(1):83-90.  

12. Zafar M, Mustafa MG, Amin SMN, Haque 
MA. Population dynamics of Ilisha filigera 
from north-eastern part of the Bay of 
Bengal. The Chittagong University Journal 
of Science, Bangladesh.1998;22(II):131-
137.  

13. Zafar M, Mustafa MG, Haque MA. 
Population dynamics of Megalaspis 
cordyla (Linnaeus, 1758) from 
northeastern part of the Bay of Bengal, 
Bangladesh. Indian J. Fish. 2000;47(3): 
163-168.  

14. Amin SMN, Zafar M, Haque MA, Mustafa 
MG. Population dynamics of Nemipterus 
japonicus (Bloch 1791) from north-eastern 
part of the Bay of Bengal. I. Journal Fish. 
Soc. India. 1999;31(2):13-17. 

15. Rashid H, Dewan S, Mustafa MG, Haque 
MM. Population dynamics of two jewfishes 
(Jhonius argentatus and Johnieops 
vogleri) in the coastal waters of Bay of 
Bengal, Bangladesh. Bangladesh J. Fish. 
Res. 2002;6(2):75-81. 

16. Gayanilo FC Jr, Sorionao M, Pauly D. A 
draft guide to complete Elefan. Iclarm 
Software 2. 1989;70. 

17. Halls AS, Hoggarth DD, Debnath D. 
Impact of flood control schemes on river 
fish migrations and species assemblages 
in Bangladesh. Journal of Fish Biology. 
1998;53(Suppl.A):358-380. 

18. de Graaf GJ, Born GJ, Uddin AMK Marttin 
F. Floods and Fishermen. Eight years’ 
experience with floodplain fisheries in the 
Compartmentalization Pilot Project, 
Tangail, Bangladesh, University Press Ltd. 
Dhaka, Bangladesh. 2001;110. 

19. de Graaf GJ. Dynamics in floodplain 
fisheries in Bangladesh, results of eight 
years fisheries monitoring in the 
Compartmentalization Pilot Project. 
Fisheries Management and Ecology. 2003; 
10:191-199. 

20. Moreau J, Abad N, Pauly D. Comparison 
of age catch curves and length converted 
catch curves for total mortality estimates in 
fish populations. Fisheries Research. 
1994;12:14-18. 

21. Pauly D. On the interrelationships between 
natural mortality, growth parameters and 



 
 
 
 

Mustafa et al.; JALSI, 22(2): 1-13, 2019; Article no.JALSI.52143 
 
 

 
13 

 

mean environmental temperature in 175 
fish stocks. J. Cons. CIEM, 1980;39(3): 
175-192. 

22. Pauly D. Fish Population dynamics in 
tropical waters: A manual for use with 
programmable calculator. ICLARM Studies 
and Reviews.1984;8:325.  

23. Pauly D, Soriano ML. Some practical 
extensions to Beverton and Holts relative 
yield-per-recruit model. In: Ist Asian 
Fisheries Forum (eds. J.L. Maclean, L. B. 
Dizon and I.V. Hosillos), Asian Fisheries 
Society, Manila, Philippines.1986;149- 
495. 

24. Gayanilo FC Jr, Sparre P, Pauly D. The 
FAO-ICLARM Stock Assessment Tools 
(FiSAT) User’s Guide. FAO Computerized 
Information Series (Fisheries) No. 6. 
Rome, FAO. 1994;186.  

25. Gulland JA. The fish resources of the 
oceans. West Byfleet, Fishing News 
(Books), Ltd., for FAO. 1989;1971:           
255.   

26. Chantarasri S. Fisheries resources 
management for the Sundarbans reserved 
forest. In: Integrated Resource 
Development of the Sundarbans Reserved 
Forest, Bangladesh (BGD/84/056) 
FAO/UNDP, Khulna, Bangladesh. 1994; 
171. 

27. Smith TJ. Integrated Resource 
Development of the Sundarbans Reserved 
Forest, Bangladesh, Khulna University, 
Khulna, Bangladesh.1995;45.  

28. Zafar M, Mustafa MG, Amin SMN, Haque 
MA. Population dynamics of Johnius 
argentatus (Houttuyn) from north-eastern 
part of the Bay of Bengal. Asian Fisheries 
Science. 2001;13:243-249. 

29. Mustafa MG, Zafar M, Amin SMN. 
Population dynamics of Lepturacanthus 
savala (Cuview, 1829) from north-eastern 
part of the Bay of Bengal. Bangladesh J. 
Fish. Res. 1998;4(2):179-184.  

30. Mustafa MG, Khan MG. Studies on some 
parameters of the population dynamics of 
the Lizard fish Saurida tumbil from the Bay 

of Bengal. Bangladesh J. zool. 1988; 
16(2):77-84. 

31. Mustafa MG, Ali Shadat. Population 
dynamics and management of the Indian 
mackerel Rastreliger kanagurta from the 
Bay of Bengal. Bangladesh J. Fish. Res. 
2006;7(2):159-168.  

32. Mustafa MG, Ali S. Population dynamics 
and management of the Hardtail scad 
Megalaspis cordyla from the Bay of 
Bengal. Pak. J. Sci Ind Res. 2000;43(5): 
304-310. 

33. Vahabnezhad A, Taghavimotlagh SA, 
Ghodrati SM. Growth pattern and 
reproductive biology of Acanthopagrus 
latus from the Persian Gulf. Journal of 
Survey in Fisheries Sciences. 2017;4(1): 
18-28. 

34. Reynolds LF, Moore R. Growth rates of 
barramundi, Lates calcarifer (Block), in 
Papua new Guinea. Australian Journal of 
Marine and Freshwater Research. 
1982;33(4)663-670.  

35. Panda D, Mohanty SK, Pattnaik AK, Das 
S, Karna SK. Growth, mortality and stock 
status of mullets (Mugilidae) in Chilika 
Lake, India. Lakes & Reservoirs Research 
& Management. 2018;23:4-16.  
Available: https://doi.org/10.1111/lre.12205  

36. Thet Htwe Aung. Stock assessment of 
Otolithoides pama (Hamilton, 1822) in 
Thanlwin River Mouth, Mon State, 
Myanmar. J Aquac. Mar Biol. 2018;7(4): 
241-244.  
DOI: 10.15406/jamb.2018.07.00214 

37. Panahibazaz M, Taghavi M, Syed A, 
Fatemi SMR, Kaymaram F, Vosoghi G. 
Growth Parameters and Mortality 
Estimates of Yellowfin Seabream, 
Acanthopagrus latus (Houttuyn, 1782) in 
the Coastal Waters of Hormozgan 
Province, Iran. Joc. 2012;3(10):91-98.   

38. Mojgan K, Farbod E, Gholamhosein M, 
Sepideh R. Estimation of mortality 
coefficient of Otolithes ruber (Perciformes) 
in Khoozestan Province of South Iran. 
Journal of Environmental Research and 
Development. 2010;4(4):917-922. 

________________________________________________________________________________ 
© 2019 Mustafa et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sdiarticle4.com/review-history/52143 


