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Abstract: This study was carried out in two Stationsin northwest of Persian Gulf (Khuzestan Coastal Waters,
Iran) using the commercial catch data. This one year during 2010-2011, in addition 2300fish caught was
biometry.  The  growth and mortality parameters of Silver pomfret, infinity length, L : 35.5., growth curvature,
K: 0.56., length in zero time, t : - 0.32., total mortality, Z: 3.06., natural mortality, M: 1.07., fishing mortality, F: 1.990

and Exploitation ratio, E: 0.65 respectively were estimated. knife edge selection in FiSAT found that, Y'/R 0.019=

and B'/R=0.10. Exploitation rate, U: 0.61 and annual total stock at beginning of year: 939 T and annual average
standing stock, b: 288 T, MSY= 440 T and MCY=290 T were estimated respectively. Result in this study showed
exploitation ratio the Silver pomfret stock is over fishing and decrease exploitation ratio proposed.
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INTRODUCTION indicated  the  importance  of  small crustaceans, algae

Overall purpose of fisheries science is to provide Pampusargenteus, locally known as 'zobaidy' is a member
decision-makers with advice on the relative merits of of the Stromateidae family and is widely distributed
alternative management [1]. This advice may include throughout  the  Indo-West  Pacific:  from  the Persian
predictions  of  reaction  a stock to varying levels of Gulf to Indonesia, Japan, West and Southwest of Korea
fishing  effort  and,  conventionally  include  an estimate and  Eastern  parts  of China [5]. Silver pomfret is one of
of the level of  fishing  effort required to obtain the the most commercially important fish in the Northern
maximum weight or yield that may be taken from a stock Persian  Gulf  and  its  stock  is   shared   by   Iran,  Iraq
on a sustainable basis [1]. For a given level of fishing and Kuwait [6]. Zobaidystock is economically and
mortality to be sustainable, there must be a balance ecologically  valuable  for  the north of Persian  Gulf
between  the  mortality,  which reduces population region  and  gillnet  fishery  sector in the both Iran and
biomass  and  reproduction  and  growth, which increase Kuwait.  The  available  information and some data
it  [2].  Yet  understanding the population biology of indicate that zobaidy movement is restricted
fished species is essential to meet one of the main geographically to three countries in the north of Persian
objective of fishery science, that of maximizing yield to Gulfregion: Kuwait, Iran and Iraq. The fish migrate
fisheries, while safeguarding the long-term viability of seasonally through Kuwait’s waters where it is accessible
populations and ecosystem [2]. to the gillnet fisherman. The spawning and recruitment

The silverpomfret, Pampusargenteus (Euphrasen, areas  are  through  to  be  associated  with  the estuaries
1788) is one of the most valuable food fishes available in the northern areas of the Persian gulf in Iran’s and
along the Indian coast. It is an inshore species; usually Iraq’s waters, Due to the high market demand and high
seen in shoals over the muddy bottoms associated with value, commercial fisheries in the Persian Gulf usually
other demersal fishes Studies along the east coast target this species.

and semi-digested pulp in their diet [3, 4].
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The catch statistics show that, in spite of increasing Growth  and  Mortality:  The  data analyzed using the
fishing effort, the total catches and catch rates in Iran and FAO ICLARM Stock Assessment Tools II (FiSAT II) [21].
Kuwait decreased in recent years [6], which subsequently From the length-frequency distribution of the samples,
led to economic losses for the fishing sector in the area. ELEFAN 1 was used to obtain preliminary estimates of
Many fish populations in the Persian Gulf have been asymptotic length (L ) and growth constant (K) of the
heavily exploited and fishing effort may be above the von Bertalanffy Growth Function (VBGF) following
optimum levels for some species [7, 8]. Landing data from Gayanilo et al. [22]. Based on these preliminary estimates,
1993 to 2010 shows significant changes as the end 1973s a length converted catch curve was constructed. The
catch’s rates had slightly increasing trend onwards and in parameter t0 of the growth equation was estimated using
2010, catches was 770 tons. the following equation [23]:

Information on the growth, mortality and population
biology of this species are available from Kuwait [9, 10], Log (t ) =-0.3922-0.2752log (L )-1.o38log (K)
China [11, 12]. Bay of Bengal [13, 14]. Reports on the
silver pomfret stock of the northern Persian Gulf is limited In order to facilitate the comparison of the results
to the works by Ali [15] and Mohamed et al. [16] from the with those of other studies, growth performance index ( )
Iraqi waters and Salari [17]; Parsamanesh et al. [18]; was estimated by the following equation [24]:
Mohamadi et al. [19] and Nikpei et al. [20] from the Iranian
waters.  = log (K) +2Log (L )

There for the aim of this study is investigated and
determine the basic biological parameters necessary for The total mortality coefficient Z was estimated using
the management of shared stock of the zobaidy, the linear length-converted.
Pampusargenteus such as: mortality coefficients and Catch curve method, using the final estimates of L
length at first capture (Lc) and the evaluation of the yield and k and the length distribution data [25]. The natural
and biomass-per-recruit in the Northern Persian Gulf. mortality M was estimatedusing [23], empirical equation

MATERIALS AND METHODS

Study Area and Sampling: Fish samples were collected log (T)
between April 2010 and March 2011 from two major
landing  centers  in  the  Khuzestan  Province   (Fig.  1). The  mean  annual  environment  temperature  (T)
The  commercial  catches   landed   in   Hendijan   (49°33' used in the estimation was 23°C (courtesy of the Iran
E - 30°04' N) and Abadan (48°35' E - 30°10' N). In total, Environment Public Authority). Fishing mortality rate (F)
2300 Individual fish were collected monthly regularly and was calculated as [26]: F = Z - M.
directly from artisanal fishermen at landing station
throughout the study period. Fork length (FL) of Fishery Assessment: The exploitation rate (U), was
individual fish was taken to the nearest cm and total estimated by: U=F (1-e )/z [27]. The annual total stock at
weight (TW) to the nearest 0.01kg. the beginning of the year was estimated by: Y/U Where Y

0

relating M, L , k and T.

Log (M) = -0.0066-0.279 log (L ) +0.6543 log (K) + 0.4634

-z

Fig. 1: Location of two landing sites were sampled in the northern Persian Gulf
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is the annual average catch of the species [28]. Annual Growth Studies: The raw data were restructured with
average standing stock was estimated by: b= Y/F. MSY ELEFAN I, plotting the curves from the growth
was estimated by the equation: MSY=0.5×Z×B [28]. MCY parameters. The catch curves showed that fisheries
was estimated by the equation: MCY=2/3× MSY [2]. drivetoward 3 Cohorts of the population (Fig. 3).

The yield per recruit (Y/R) and biomass per recruit The  estimated  von  Bertalanffy growth parameters
(B'/R) were conducted to obtain reference points and for P. argenteus population were L =35.5 cm (FL), k= 0.56
determine the exploitation status. The model ofPauly and year-1 and t = -0.32 year. The value of growth
Soriano [29] was used to predict the relative yield per performance index, ', estimated from the growth
recruit (Y/R) as follows: parameters was 2.8, which gave theVon Bertalanffy

Y'/R = EUM/k [1–(3U/1+m) + (3U /1+2m) + (U /1+3m)] (-0.56(t+0.32))) is shown in Figure 4.2 3

where: m = (1 – E)/ (M/k) = k/Z, U = 1 – (Lc/ L ), E = F/Z Mortality Estimate, Relatively Yield, Relative Biomass
and B'/R = (Y'/R)/F [22]. The relative biomass per recruit per Recruit: The annual instantaneous rate of total
(B'/R) was estimated as: B'/R= (Y'/R)/F [22]. mortality (Z) estimated from the length-frequency catch

RESULTS formula was 1.07 year . The calculated annual

Length Frequency Distribution: For 2300 P. argenteus The relative yield-per-recruit (Y'/R) and biomass-per-
samples collected during 2010 to 2011, the fork length recruit (B'/R) weredetermined as a function of Lc/L  and
ranged 7cmto 33 cm collected from fishery. Mean fork M/K (Fig. 5). Lcestimated at 7.5 cm and andLc/ L  and
length ± SD of the P. argenteuswas recorded 17.69±4.49. M/K were 0.21 and 1.91 respectively. The yield-per-recruit
Figure 2  showed  length  frequency distribution ofthe (Y'/R)  and  biomass-per-recruit  (B'/R)  were  determined
catch  for  this  species.  The  highest  frequency of as  a  0.019  and  0.10   respectively.   Total   estimates  of
catches belonged to the length of class 16-17(10%) cm P. argenteusstock indicate that the exploitation rate (U)
and to 32-33 cm(less than 10%). and  also the  annual  total  stock at beginning of year (p)

0

growth  equation   for   this   species   as:   Lt=35.5 (1-exp

curve was 3.06 year , The annual instantaneous rate of1

natural mortality (M) derived from the Pauly’s empirical
1

instantaneous rate of fishing mortality (F) was 1.99 year .1

Fig. 2: Length frequency distribution (%) of P. argenteus catches in the Persian Gulf (2010-11)

Fig. 3: Length frequency distribution of P. argenteus catches in the Persian Gulf (2010-11)
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Fig. 4: Growth curve of P. argenteus in Iranian waters of the Persian Gulf (2010-11)

Fig. 5: The relative yield and biomass per recruit plot of P. argenteus in the Northern Persian Gulf (2010-11)

were estimated at 0.65 year  and 909 tons. The annual As with other fast growing (k=0.56 year ) and short1

average standing stock (b) was estimated 288 ton. The lived silverpomfretspecies,  they  reach 32.74length (cm)
maximum sustainable yield was (MSY) as 440 tons. in 5 . This species is a high-growing species with a high

DISCUSSION used to classify the vulnerability of a species to fishing

Lack of sample in 3 months the year (December and [33]. The growth and mortality, estimates derived here
February and March) andbeing aboundant in April was suggest that Silver pomfret has a mediate resilience to
due to migratory this species [18, 30]. exploitation.

Length based stock assessment showed an The total mortality (Z= 3.6 yr ) value in this study
asymptotic length (L ) of 35.5 cm FL and growth was higher than the Z values estimated for the same
curvature (K) of 0.56 year . The estimates of L  for this species, which were 2.7 yr  [30]. The natural mortality1

species obtained from the studies in the Persian Gulf and (M=1.7 yr ) also did show much difference as contrasted
other areas have a very wide range, from 28 to 42.4cm (FL) to the natural mortality (M) estimated for the same species
(Table 1).  Our  estimates  of  k  and  L  were lower than which was 0.58 yr Amrollahi et al. [30] and 0.9 yr
the  otherestimates  reported from the same area [17, 18] Mohamed et al. [16]. The exploitation ratio for population
but have showed little difference with its value in latest is  estimated  as  0.52.  The  exploitation  ratio  value  in
researchin  the  persain  gulf,  which  was 33.9 cm  [30]. this study was higher than 0.84 parsamanesh et al. [18]
The reasons for the variation in these values in different and 0.61 Mohamdi et al. [16] in the northern persian gulf
locations may be due to the ecological differences, which revealed rational exploration rate for silverpomfret
physiological conditions of fish, feeding variability, population.
fishing pressure and sampling [31]. The morphological While  discussing  the  reference  points  (RP) used
and reproductive characteristics, population sizes and in fishery management such as the maximum sustainable
genetic frequencies of species are adjusted to their yield (MSY), FAO [34] suggested that they are mostly
environments by natural selection and species inhabiting useful  for  assessment of single stocks and less
different environments show different patterns of life applicable to highly migratory resources such as tunas.
history characteristics [32]. This  is  because often, multiple fisheries occur at different

1

+

rate of natural mortality. Life history characteristics can be

pressure and the level of productivity within a population

1

1

1

1 1
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Table 1: Summary of the growth parameters estimated forP. argenteus from different regions

Source Area Ø' k (year ) L  (cm)1

Morgan [9] Persian Gulf (Kuwait) 2.72 0.55 32.5
Lin et al. [12] Korean waters 2.47 0.26 33.6
Mustafa [13] Bay of Bengal 2.69 0.63 28
Mustafa [14] Bay of Bengal 2.67 0.53 29.8
Mohamed [16] Persian Gulf (Iraq) 2.98 0.53 42.4
Salari [17] Musa estuary (Iran) 3.13 0.99 37.5
Parsamanesh et al. [18] Persian Gulf (Iran) 3.19 0.92 41
Amrollahi et al. [30] Persian Gulf (Iran) - 0.55 33.9
Present study Persian Gulf (Iran) 2.8 0.56 34.5

locations on the overall migratory routes of tuna and gradually increasing the mesh size of the gears or by
these local fisheries are seasonal and very short. restricting fishing for certain seasons or declaring fish
Maximum sustainable yield (MSY) is the optimal catch sanctuaries in certain areas, especially in spawning areas.
that may be taken from a fishing stock year after year
without endangering its capacity to regenerate for the ACKNOWLEDGMENTS
future [35]. Maximum sustainable yield (MSY) estimated
by Mohamadi et al. [19] at 619 tons and MCY is estimated We thank Dr. Maramazi, the manager of the South of
for the same species which was 371 tons. Amount of Iran aquaculture fishery research center, Ahvaz. We are
Maximum sustainable yield and maximum harvest also very grateful the experts of the South of Iran
constant rate in 2006 compared to 2005, it shows a aquaculture fishery research center, Ahwaz for helping
decreasing trend. At present amount of silver pomfret the project work.
harvested in Northern Persian Gulf is being passes off
Maximum sustainable yield and must be reduced to will REFERENCES
achieve maximum sustainable yield about 23%.
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