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The study on the population dynamics of Pampus griseus (P. griseus) was conducted from
2018 to 2023 in Mon coastal area. Specimens of P. griseus were collected with their lengths
ranged from 8 to 36 cm and their weights ranged from 20 to 872.5 g. The population
parameters such as asymptotic length Loo and growth curvature parameter K were found
to be 38.33 cm and 0.94 per year, and the length of the fish was attained at the end of 1
to 6 years. The mortality parameters obtained from the ELEFAN method; the total
mortality coefficient (Z), the natural mortality coefficient (M) and the fishing mortality
coefficient (F) were estimated to be 1.81 per year, 1.58 per year, and 0.23 per year. The
natural mortality was higher than the fishing mortality during the present study. The
value of exploitation value, E = 0.13 which pointed toward underfishing conditions (E <
0.50) for P. griseus in the present study.
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1. Introduction

Fishing is an important activity that provides food from the
sea and creates employment for the fishermen and the other
operators along the entire market chain. Therefore,
Myanmar’s marine fisheries are essential for the national
economy. However, the literatures on Myanmar fish and
fisheries are scanty.

In Myanmar fishery sector, the pomfret fishery is primarily
comprised of three species, the Bengal silver pomfret, P.
griseus (Cuvier and Valenciennes, 1833); the Chinese pomfret,
Pampus  chinensis (Euphrasen, 1788) under family
Stromateidae and the black or brown pomfret, Parastromateus
niger (Bloch, 1795) under family Carangidae. In Mon State,
among of export marine fishes, the Bengal silver pomfret, P.
griseus (nga moke phyu) is one of the important export marine
fish species of Myanmar.

P. griseus are caught by drift nets and trawl nets from Mon
fishing ground (Mon state) area. P. griseus is usually sliver or
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white color, with few small scales. P. griseus is commonly
known as nga moke phyu and is regarded commercial fishes
of Myanmar. P. griseus are sold fresh in local markets or
shipped frozen, dried and salted to urban centers. It can be
eaten as fish soup and fish porridge.

Mortality in fish stocks occurs on account of the natural
causes as well as fishing. Mortality is usually expressed as
instantaneous total annual mortality coefficient (Z), which
includes both the instantaneous natural mortality coefficient
(M) due to the all-natural cause such as predation, disease
and old age and instantaneous fishing mortality coefficient
(F) due to fishing. The total instantaneous mortality (Z) can
be estimated directly using the length frequency data while it
is often impossible to estimate natural mortality by direct
measurements. As a rough generalization, species with a high
growth coefficient (K) have values of M and species with low
K have low values of M (Joseph, 1992).

There are several studies on the population dynamics of the
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pomfret (Pampus argenteus) in different regions. Moreover, the
previous literatures were from western parts of the Indian
Ocean but the literatures from eastern part of the Indian
Ocean were scant. However, there were no information
about the population data on P. griseus in Myanmar coastal
area. Nevertheless, the previous research, Aung (2010),

reported the fishery status of silver pomfret (Pampus argenteus)
from Mon fish landing centers. So, this finding of the species
was the local species (P. griseus).

Therefore, the present study is an attempt to conduct the
population investigation of P. griseus in Mon coastal area.
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Fig. 1. Map showing the present study landing centers in Mon coastal area

2. Materials and Methods

2.1. Study Areas and Sample Collection

The samples of Bengal silver pomfret, P. griseus, were
collected from Kyaikkhami fish landing center (16°05'N and
97°34'E) and Asin fish landing center (15°13’' N and 97°47'
E) of Mon coastal area (Fig. 1) during the period from June
2018 to March 2023, with the exception of June 2019-
August 2019 and April 2022— June 2022, where no samples
were taken due to the closing season of fishing in Myanmar
coastal area under the regulation of Department of Fisheries.
The selected landing areas were the most available areas for
the collection of the specimen because these areas were the
main landing centers in Mon coastal area.

2.2. Estimation of Growth Parameters and Growth Performance
Index

Monthly length frequency distribution of P. griseus was
analyzed using the FiSAT II computer programmed. The
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parameters of the von Bertalanffy Growth Function (VBGF),
the asymptotic length (L.) and growth curvature (K) were
estimated by means of ELEFAN-I. The value of theoretical
age at length zero (t)) was estimated by using Pauly’s
empirical equation (Pauly, 1979):
Log (ty)) =-0.392—-0.275 Log L.. -1.038 K. )

The resultant values of growth parameters (L., K, to) were
substituted in the von Bertalanffy growth equation;

L=L.(I-e*%t1) @)
Where L is the length at age t, L., is the asymptotic length
that is the mean length of fish would reach if they were to
grow indefinitely; K is the growth coefficient or the rate at
which L., is approached and t, is the age of the fish at zero
length.
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The resultant L., and K were used to calculate the growth
performance index (@') using the Pauly and Munro (1984)’s
equation:

o' =2logL.. +logK 3)
The recruitment pattern was estimated from recruitment
curves obtained by the reverse projection of the length

frequency data onto the time axis using the estimated value
L., K and ty (Pauly, 1984).

2.3. Estimation of Mortality Rates and Exploitation Rate

The length-converted catch curve was utilized for the
calculation of instantaneous annual mortality rate (Z) (Pauly,
1984). The natural mortality (M) was calculated by Pauly’s
empirical equation:

Log M =-0.0066—0.279 log L.. + 0.6543 log K + 0.4634log T (4)

where T = the mean annual water temperature °C, which is
assumed to reflect the sea surface temperature in the survey
area (Pauly, 1984). In this study, the mean annual
temperature of the sea surface was considered as 27 °C
(Ebrahimi, 2006) (as cited in Pauly, 1984).

The fishing mortality (F) was calculated by subtracting the
natural mortality from the instantaneous annual mortality
(Appeldoom, 1984 as cited in Pauly, 1984):

F=7ZM (5)

The exploitation rate (E) was calculated using the following
formula (Gulland, 1985 as cited in Pauly, 1984):
E=F/Z (6)

2.4. Estimation of Recruitment Pattern
Recruitment patterns were obtained by projecting the length

frequency data on the time axis using the estimated values of
the growth parameters using the ELEFAN II program.
Relative yield per recruit (Y/R) and relative biomass per
recruit (B/R) were estimated from the model of Beverton and
Holt (1966) as modified by Pauly and Soriano (1986).

3. Results

3.1. Growth Parameters and Growth Performance Index of
Pampus Griseus During the Present Study

During the present study, the growth parameters, asymptotic
length (L.) of P. griseus was estimated at 38.33 cm and the
growth coefficient (K) was 0.94 year! using von Bertalanffy’s
growth curve. The age at zero length (to) was estimated at -
0.016. The length base index of the growth performance
index (@) was 3.14 (Fig. 2).

3.2. Length at Age of P. Griseus During the Present Study
Using von Bertalanffy’s growth formula (VBGF) (to = 0), the
lengths attained by P. griseus were 23.36 cm, 32.48 cm, 36.05
cm, 37.44 cm, 37.98 cm and 38.19 cm at the end of (1-6)
relative ages of year 1, year 2, year 3, year 4, year 5, and year
6, respectively, as shown in Fig. 3.

3.3. Mortality Rates of P. Griseus During the Present Study
Total mortality coefficient (Z) was estimated at 1.81 per year
using the length converted landing weight method. Natural
mortality (M) was estimated at 1.58 per year. Based on Z,
fishing mortality (F) was found to be 0.23 per year. The
exploitation rate (E) was calculated at 0.13 (Table 1 and Fig.
4). The fishery in Mon coastal area seemed to be below the
optimum level of exploitation (E = 0.50).

3.4. Recruitment Pattern of P. Griseus During the Present Study
Two recruitment peaks were found in the present
investigation (Fig. 5), one in March-April (the highest in
March) and another in July-August (the highest in July)
during the period of June 2018 - March 2023. The percentage
of recruitment varied from 2.57 percent (January) to 16.34
percent (March).
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Fig. 2. Von Bertalanffy growth curve of P. griseus superimposed on the restricted length frequency histogram. (L. = 38.33 cm and K= 0.94 per year). The
black and white bars are positive and negative deviation from weighted moving average of three length classes and they represent pseudo-cohorts
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4. Discussion 0.0 : : =
The study of growth was basically the determination of body 0.0 1.0 2.0 30
size as a function of age. The growth curvature parameter (K) Relative age (years-10)

determined how fast it approaches its L.. In general, the
tropical fish have higher K values than the temperate ones.
However, the age determination was very difficult in the
tropical areas because there were no well demarcated
fluctuations in the seasons. Moreover, a tropical fish is
considered difficult to age by means of hard parts such as
otolith because the otolith structure is complex and the daily
increments are highly irregular, making them difficult to
observe and interpret (Devi, 2006).

Table 1. Some estimated parameters of P. griseus during the present study

Parameters Results
Asymptotic length (L«-cm) 38.33
Growth coefficient (K-per year) 0.94
Natural mortality (M-per year) 1.58
Fishing mortality (F-per year) 0.23

Total mortality (Z-per year) 1.81
Exploitation rate (E) 0.13

P. griseus, being a tropical fish, considered difficult to age by
means of hard parts such as the otolith, therefore; the age
determination of P. griseus was not estimated exactly in the
present study.

The maximum length and the average growth rate of P.
griseus were estimated based on von Bertalanffy’s growth
model. From this estimation, the asymptotic length (L.,) of
Bengal pomfret was 38.33 cm and the growth coefficient (K)
was 0.94 per year.

Moreau et al. (1986) reported that the estimated L., value of
the VBGF should be quite close to the maximum length of
the fish, while ty should be less than zero so that the fish may
have a positive length at zero age. In the present study, the to
value was -0.016, which was similar to the above
investigation. Furthermore, it had been observed that the
juveniles with positive to values grow slowly, while the
juveniles with negative t, values grow more quickly than the
adult species (King, 1996). Therefore, it might be proven that
the juveniles of P. griseus had the high condition observed in
the present study.
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Fig. 4. Length converted curve of P. griseus during the present study

In the present estimations, the growth performance index (a')
of P. griseus obtained from the growth parameters was found
to be 3.14. Mandal (2006) explained that the growth
performance index (@) values in fish generally vary between
2 and 4, with the majority of the cases around 3. The author
also described how the above variations were associated with
environmental conditions and differential fishing intensities.
The @' values in the present estimations were within the
ranges previously mentioned. So, the variations of the present
findings were also associated with the different fishing
activities.

Based on the results of the present investigation, the
relationship between length and age explained that P. griseus
in the present study area had an age of 1-6 years. The growth
of P. griseus was relatively fast at a young age and would slow
down when entering old age to reach the asymptotic length.
During the present study, fish experience relatively rapid
growth at the ages of 1-2 years and tend to slow down when
entering the age of 6 years.

The rate of total mortality (Z) indicated the rate of reduction
of fish from the population due to death. The present
estimation of total mortality for P. griseus was 1.81 per year.
The values of the natural mortality (M) and fishing mortality
(F) estimated using the length converted catch curve method
during the present study were 1.58 per year and 0.23 per year,
respectively.

In the present study, the fishing mortality was lower than the
natural mortality. This present finding differed from the
findings on silver pomfret (Pampus argenteus) of the earlier
reports; Devi (2006); Ghosh et al. (2009); Narges et al.
(2011); Hashemi et al. (2012); Prihatiningsih et al. (2015);
Damora et al. (2018); Hikmawansyah et al. (2019); Salim et
al. (2010); Prihatiningsih et al. (2020); Dutta et al. (2021)
where the fishing mortality rates were higher than the natural
mortality rates.
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Since the rate of exploitation was recorded to be 0.13,
suggesting that the stock of P. griseus in the present study was
said to be underfished. However, the exploitation rates of
silver pomfret (Pampus argenteus) from Indian Regions, (Khan
et al., 1992; Devi, 2006; Ghosh et al., 2009; Narges et al,
2011; Hashemi et al., 2012; Dutta et al., 2021) showed that
the stocks of the species were overfished.

Recruitment (%)
o
T

————+—  One Year —m——]

Fig. 5. Recruitment pattern of P. griseus during the present study

The present study showed the two major recruitment peaks
of P. griseus per year, indicating two cohorts were produced
in a year. Similarity, the bimodal recruitment pattern
obtained in the present finding was similar to the previous
findings on pomfret (Pampus argenteus); Damora et al. (2018)
in Indonesian waters, Karim et al. (2018) in Bangladesh,
Abdul-Razak et al. (2008) in Iraq waters of Persian Gulf,
Ghosh et al. (2009) in Indian waters, and Ali et al. (2000) in
Northwest Arabian Gulf. However, Mustafa (1993) reported
that the pomfret (Pampus argenteus) recruited into the fishery
only during one peak in the Bay of Bengal.

Therefore, in order to achieve sustainable management of
Bengal silver pomfret (P. griseus) fishery, further studies on
the age-structure analysis through otolith observation,
mortality, growth and yield-per-recruit analysis are needed
through different methods or modeling to better understand
the population characteristics of this fishery.

5. Conclusion

In the investigation of population dynamics, the growth
parameters indicated that the juveniles were caught more
than the adults. During the present study, the length of the
species at first capture was 8 cm, while the mature species
found at the size 17 cm, reduced the fish recruitment.
Therefore, the fishery in the present study area leads to the
depletion of the area. The low fishing mortality of P. griseus
compared to the natural mortality observed in the present
study, indicated the balance position in the stock. The low
exploitation level of P. griseus indicated that the species was
under fished. Nevertheless, further studies would be needed
for the more detail understanding of the biology and
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population dynamics of Bengal pomfret fish in the Mon
coastal area.
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