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ABSTRACT 

Population parameters of Notopterus notopterus (Pallas, 1769) from 
length-frequency data collected from Kaptai Reservoir of Rangamati, 
Bangladesh from January, 2013 to December, 2013 were calculated by 
using FiSAT software. The asymptotic total length (L∞) and growth 
coefficient (K) were estimated to be 34.91cm and 0.38 y

−1
respectively. 

The instantaneous rate of natural mortality (M), fishing mortality (F) and 
total mortality (Z) were estimated to be as 0.91 y

−1
, 0.28 y 

−1
and 1.19 y 

−1
 

respectively. The value of exploitation rate (E) was found to be 0.24 
which clearly pointed toward moderate or less fishing pressure (E<0.50) 
of N. notopterus in the Kaptai reservoir of Bangladesh. The recruitment 
of the species was found throughout the year with two peaks - one from 
March-April; and another from May- June. Virtual population analysis 
(VPA) estimated that the maximum numbers of N. notopterus were 
caught between 10.50 cm to 32.50 cm with maximum F value (0.80 y

−1
) 

in the mid length of 18.30 cm. During the year 2013 the total catch of N. 
notopterus was found to be 664.5 MT, which contributed about 7.78% of 
the total catch of Kaptai Lake. Relative yield per recruit (Y’/R) and 
biomass per recruit (B’/R) suggested that the natural mortality should be 
reduced to 0.91 y

−1
 by proper management to obtain a maximum 

sustainable exploitation rate (Emax= 0.828) for the species in the 

reservoir. 
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INTRODUCTION 

Notopterus notopterus (Pallas, 1769) is a member of the family Notopteridae, 

commonly known as grey featherback and bronze featherback but locally known as 

Foli and Pholoi in Bangladesh. This species is locally important for its taste and 

abundance in the Kaptai reservoir. Kaptai Lake, located at Kaptai Upazila in 

Rangamati district of Bangladesh, is the spawning, nursing and feeding ground of 

many important fishes. During  the last couple of  decades availability of this fish in 

the Reservoir environment has been drastically declined due to several factors, such 

as siltation caused by deforestation, over fishing, indiscriminate killing of 

supplemental fingerlings and use of various types of destructive fishing methods 

(Ahmed and Hambrey, 1999). Effective management of any fishery requires 

considerable knowledge on population parameters such as length-weight relationship, 

age and growth, mortality, recruitment pattern and stock position of important 

species. Estimation of these parameters leads towards the better prediction on fish 

stock assessment from which fisheries managers can know about the present status of 

any fishery. Without the information of these parameters, it is not possible to 

undertake an effective management program for a certain fishery. So, the population 

dynamics study will give an idea about growth variations of N. notopterus in natural 

water and the need for supplemental stocking if required. To calculate the maximum 

sustainable yield (MSY) it is also necessary to study the growth parameters in 

advance. Therefore, the present research was aimed to determine the population 

parameters of N. notopterus using length-frequency based analysis collected from 

Kaptai reservoir of Rangamati, Chittagong, Bangladesh. 

MATERIALS AND METHOD 

Experimental Fish 

Experimental fish of this research work was Notopterus notopterus (Pallas, 1769).  

Study Area 

The study area of this research work was Kaptai reservoir (22°29′45″N and 

92°13′45″E) of Rangamati, Chittagong, Bangladesh which is the largest man-made 

freshwater body in Bangladesh with a total surface area of 68,800 hectare and 

average water depth is about 9 meters with maximum depth of 32 meters.  

Sampling Station 

The selected sampling stations for this research work were fish landing centre 

of Bangladesh Fisheries Development Corporation (BFDC) and local markets (Natun 

Bazar, Jetty Ghat Bazar) near Kaptai reservoir 

Collection of Data 

Total 555 raw fish samples were collected for one year from January 2013 to 

December 2013. Samplings were done monthly at a regular interval directly from 

http://tools.wmflabs.org/geohack/geohack.php?pagename=Kaptai_Lake&params=22_29_45_N_92_13_45_E_type:waterbody_region:BD
http://tools.wmflabs.org/geohack/geohack.php?pagename=Kaptai_Lake&params=22_29_45_N_92_13_45_E_type:waterbody_region:BD
http://tools.wmflabs.org/geohack/geohack.php?pagename=Kaptai_Lake&params=22_29_45_N_92_13_45_E_type:waterbody_region:BD
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the BFDC fish landing centre and local fish markets (Natun Bazar, Jetty Ghat Bazar) 

of Rangamati district. These fish samples were collected by the fishermen from 

Kaptai Lake using gill net and lift net. In case of gill netting, the fishermen used a 

wide range of mesh sizes (6-14 cm).   

Data Processing and Analysis 

A. Estimation of Asymptotic Length (L∞) and Growth Coefficient (K) 

Month-wise length frequency distribution data were used to estimate the total 

asymptotic length (L∞ cm) and growth coefficient (K year-1) of the Von Bertalanffy 

growth equation (Bertalanffy, 1938; Beverton and Holt, 1957). The ELEFAN I and 

ELEFAN II routines incorporated in FiSAT (FAO ICLARM Stock Assessment 

Tools) software (Gayanilo and Pauly, 1997) were used to determine L∞ and K value 

following the Powell–Wetherall method (Wetherall et al., 1987). This method was 

used to provide an initial estimate of L∞. This initial estimate of L∞ was then used as 

seed value to determine the value of K (Silvestre and Garces, 2004). Minor 

adjustments to L∞ and K were made to maximize the “goodness of fit” criterion built 

into ELEFAN I (Pauly, 1987). This led to a preliminary estimate of L∞ and K that 

were used to obtain “probabilities of capture” by length class using the routine in 

FiSAT. These “probabilities of capture” were  used to correct the length frequency 

distribution data to account for incomplete selection and recruitment and the final 

estimates of L∞and K were obtained by using these corrected length distribution data 

through ELEFAN I(Silvestre and Garces, 2004). ELEFAN I was used to estimate the 

growth parameters based on the Von Bertalanffy Growth Formula (VBGF) expressed 

in the form (Pauly and Gaschutz, 1979): 

 

 

Where, Lt is the predicted lengths at age t. L∞ is the asymptotic length or mean 

length of a given stock of fish. K is a growth constant, also called “stress factor” by 

Pauly (1980), to is the “age” the fish would have been at zero length.  

Mortality Estimation 

In FiSAT software (Gayanilo and Pauly, 1997) package, ELEFAN II was used 

to estimate the total mortality coefficient, Z(y -1) using the length-converted catch 

curve by means of the final estimates  L∞ of K and the length frequency distribution 

data (Beverton and Holt, 1957; 1966) for the species N. notopterus. The rate of 

natural mortality M (y -1) for each species was estimated using Pauly‟s empirical 

equation. 

       TKLM ln463.0ln6543.0ln279.00152.0ln   

This formula was used to obtain the estimate of M, given L∞ (total length in cm), K 

(the growth constant), and T (the mean environmental temperature C
0
).  
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Once Z and M were obtained and then fishing mortality (F) was derived from the 

relationship: 

MZF  (Silvestre and Garces, 2004) 

And the exploitation rate (E) was obtained by the relationship: 

 MFFZFE  // (Beverton and Holt, 1966; King, 1995) 

Probability of Capture 

Probability of capture calculated from the length-converted catch curve routine 

was used to estimate the final values of  L 25, L50 and L 75 (i.e. lengths at which 25%, 

50% and 75% of the fish would be vulnerable to the gear such as seine net, cast net 

and gill net of specific mesh size) (Pauly, 1984). 

Recruitment Pattern 

Recruitment pattern was obtained by the backward projection of the 

frequencies onto the time axis of a time-series of samples along a trajectory defined 

by the Von Bertalanffy growth equation (Moreau and Cuende, 1991). This routine 

reconstructs the recruitment pulses from a time series of length-frequency data to 

determine the number of pulses per year and the relative strength of each pulse 

(Gayanilo et al., 2005). 

Virtual Population Analysis (VPA) 

Terminal population (Nt) was estimated from tttt F/)FM(CN 
 
where, 

Ct is the terminal catch and Ftis the terminal Fishing Mortality and M is the Natural 

Mortality. Starting from Nt, successive values of F were estimated by iteratively 

solving ))tZ)(exp(Z/F(tNC iiiiii 1 (Gayanilo et al., 2005) 

Where, Ci= catch (in number) for a population during a unit time period i 

)( 1 iii ttt   , and 

))]./(1ln()/1([ 0  LLKtt ii  

The population sizes (Ni) was computed from )exp( itii ZNN
i . The last 

two equations were used alternatively until the population sizes and fishing mortality 

for all length groups have been computed (Jones and Zalinge, 1981; Moreau and 

Cuende, 1991). 

Relative Yield-per-Recruit and Biomass-per-Recruit 

Relative yield-per-recruit (Y/R) was computed using the following formula 

(Gayanilo and Pauly, 1997; Beverton and Holt, 1966): 
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Where, U=1-(Lc/L∞), m=(1-E)/(M/K)=K/Z, L c=length of fish at first capture i.e. 

length at which 50 percent of the fish are retained by the gear (L50) and E =F/Z.  

Relative biomass-per-recruit (B/R) was estimated from the relationship B/R=(Y/R)/F 

(BOBP, 1985). 

The value of Emax, E0.1 and E0.5 were estimated by using the first derivative of 

this function, where, Emax = maximum sustainable exploitation rate, E0.1= exploitation 

rate at which the marginal increase of relative yield-per-recruit is 1/10
th
 and E0.5= 

value of E under which the stock has been reduced to 50% of its unexploited 

biomass. 

RESULTS AND DISCUSSION 

Asymptotic Length (L∞) and Growth Coefficient (K) 

The minimum and maximum total lengths of N. notopterus (Pallas, 1769) were 

varied between 10.00 cm and 33.25 cm with the estimated value of asymptotic length 

( L ) 34.91cm which is higher than the value (33.8 cm) found by Kiran et al. (2004) 

and Sani et al. (2010); lower than the value (40 cm) found by Parameswaran and 

Sinha (1966). The value of Growth Coefficient (K) was 0.38 yr
-1

 for N. notopterus 

which were higher than the value (0.35 year
-1

) found by  Amin et al. (2006) and 

lower than the value (1.6 yr
-1

) found by  Zafar et al. (1998). 

 

Figure1:  Length-frequency distribution of N. notopterus in different months with 

superimposed growth curves as obtained from K-scan of FiSAT (n=555). 

Mortality (Total, Natural and Fishing) and Exploitation Rate 

The values of total mortality (Z), natural mortality (M) and fishing mortality 

(F) were 1.19 y−1, 0.91 y−1 and 0.28 y−1 respectively (Figure 2); of which natural 

mortality was dominated over the fishing mortality which indicate that low fishing 

pressure is prevailing for N. notopterus in the Kaptai reservoir. The similar result was 
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reported by Dinh, et al. (2007) for goby (Pseudapocryptes elongates) in the coastal 

mud flat areas of the Mekong Delta, Vietnam whereas different results were 

calculated by Nabi, et al. (2007) for Polynemus paradiseus and Rahman and Haque 

(2008) for Gudusia chapra. An exploitation level (E) of 0.24 was obtained for the N. 

notopterus fishery in Kaptai reservoir (Figure 2) which was relatively lower than the 

optimum fishing level (0.5) indicating lower level of exploitation rates of N. 

notopterus from this reservoir. The same phenomenon was reported by Azadi et al. 

(1997) for Gudusia chapra and Gudusia manminna of the Kaptai reservoir where 

lower level of exploitation rate was observed. 

 

Figure 2:  Length-converted catch curve for N. notopterusthat was used for estimating 

different mortalities and exploitation rate (n=555). 

Probability of Capture 

The estimated length sizes for 25 % (L25), 50 % (L50) and 75 % (L75) 

probabilities of capture would be 16.83 cm, 18.33 cm and 19.83 cm respectively for 

N. notopterus (Figure 3) indicating high catching probability of the juveniles to the 

reservoir. From the probability of capture analysis, it was found that about 75% fish 

are caught at the length of 19.83 cm for N. notopterus which indicated a higher 

catching probability of the pre-matured fish in Kaptai reservoir catches. 
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Figure 3: Probability of capture (n=555) 

Recruitment Pattern 

Two recruitment peaks were found for N. notopterus, one in March-April and 

another in May- June (Figure 4), with a continuous recruitment in almost every 

month in the  reservoir .  Two recruitment peaks for several fishes were reported by 

Rusell et al. (1977); Williams and Sale (1981); Fowler et al. (1992); Etim et al. 

(1994); Nabi et al. (2007).  

 

Figure 4: Recruitment patterns of N. notopterus for the investigated period (n=555). 
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Virtual Population Analysis 

Total production in the year 2013 was 8537 MT (FRSS 2013) in Kaptai 

reservoir where 7310 MT (including N. notopterus) for other inland species 

excluding common available fishes. 

 

Figure 5:  Population size and mortality Characteristics for N. notopterus (n=555) of 

Kaptai Lake based on length structured VPA. 

The F at-length array showed (Figure 5) that the maximum fishing mortality is 

occurring in the length between 10.5cm to 30.5cm with a maximum value in the 

length of 33.25cm that repeatedly indicates high fishing mortality in the juvenile N. 

notopterus of Kaptai reservoir due to fishing operation. 

The total steady state biomass was found to be 664.5 MT. Fishing mortality 

significantly increases with increasing of body length.  

Relative Yield per Recruit and Biomass per Recruit 

Beverton and Holt‟s relative yield per recruit and average biomass per recruit 

models, showing levels of yield indices in the Figure 6 for N. notopterus in the 

Kaptai Lake.  

Plot in relative yield per recruit (Y’/R) and biomass per recruit (B’/R) were 

determined as a function of Lc/L∞ and M/K (Figure 6) respectively. The E 0.1 and E 0.5 

values were found to be 0.707 and 0.364 respectively. The exploitation rate at E = 

0.24 (Figure 2) from the catch curve for N. notopterus was lower than that of 

generated 75% of B’/R (E 0.1 = 0.707) or maximum Y’/R (Emax = 0.828). This 

indicates that (Y’/R) could be increased slightly by increasing E. However, 

maximization of yields would lead to relatively low stock biomass, i.e. to low catch 

per effort. 
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Figure 6: Relative yield per recruit and biomass per recruit for N. notopterus (n=555) 

CONCLUSION 

Kaptai reservoir is considered safe from human activities and it is capable of 

supporting various fish species including N. notopterus. From the findings of the 

present study it can be concluded that the stock of N. notopterus is  more or less 

under optimum exploitation level. Any major change in the existing fishing 

level/exploitation will most likely result in a reduction in the yield per recruit and 

thereby hamper the MSY. Therefore, protection from any over exploitation, 

prohibition of indiscriminate fishing with non-allowable mesh size gears/nets, 

banning of fishing particularly during the spawning season of the studied species are 

recommended, which in turn will help to manage this fishery in a more sustainable 

way. 
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