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Abstract: Length composition data of southern meagre (Argyrosomus hololepidotus), land between April 2007
to March 2010, were monthly used to estimate the growth, mortality and exploitation of the stock. The growth
parameters of von Bertalanffy equation were as, L : 161.61 and K: 0.57 and t : -0.14. The estimated valve of total8 0

mortality, natural mortality and fishing mortality is Z: 2.03, M: 0.7, F: 1.33 respectively. Exploitation ratio, E 0.66,
Exploitation rate, U: 0.56 were estimated and Annual total stock at beginning of year: 1442.28 t and Annual
average  standing  stock,  S:  607.5 t were estimated. By using method analyzed knife-edge selection, relative
yield  per  recruitment (Y'/R):0.066,  relative biomass per recruitment, (B'/R):0.19. Precautionary average target
(F  = 0.33 year ) and limit (F  = 0.43 year ) biological reference points for southern meager stock wasopt limit

1 1

calculated. Result in this study showed exploitation ratio southern meager stock is over fishing and decreases
exploitation ratio proposed.
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INTRODUCTION has wide distribution, high price, euryhaline, high

The waters of Persian Gulf and Oman Sea are breeding capability in breeding farm [11] and this species
environmentally unique with an unusual faunal has IUCN Red List of Threatened Species.
assemblage [1]. The Persian Gulf is a semi-closed water A. hololepidotus, biology aspect was carried out to
body connected to the Oman Sea through Strait of study low in Iran (Persian Gulf). Parsamanesh [9] studied
Hormuz in which is restricted to 56km at its narrowest A. hololepidotus biology coefficient in Khuzestan coastal.
point. The maximum width is 640 km with the average Smale [11] and Beckley [12] studied this species biology
depth of 35m [2]. in south east of Africa. Stephan and Battaglene [13]

Sciaenids family contains approximately 70 genera carried out hormone effect on spawning in artificial
and up to 270 species worldwide, with 28 species condition and the results showed that has a good
restricted   to    freshwater    [3].    The   southern  meagre potential for producing in breeding hatchery.
(A. hololepidotus) is a large sciaenid (maximum size 75 kg) In this context, the main objective of this study
[4].  The   southern  meager  is  naturally  distributed  in provides  biological  reference  points  and other
the coastal waters of the Indian and eastern Pacific population dynamics information required for
oceans and has long been an important commercial and management of A. hololepidotus.
recreational fisheries species in Australia and South
Africa [5, 6]. Juvenile southern meagre reside in estuaries, MATERIALS AND METHODS
whilst adults move close offshore and to surrounding surf
zones [7, 8]. Length-frequency data of southern meager were

One of the most valuable aquatic of Persian Gulf and collected  monthly  from  the  commercial  catches  from
coastal Khuzestan is A. hololepidotus with English name the landing sites of Hendijan (Sagafei) and Abadan
of southern meagre, Mulloway or kob [9]. This species (Cheobde) from April 2007 to March 2010 (Fig. 1).

fecundity; high growth rate in Juvenile period [10] and
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Fig. 1: Location of two landing sites where southern meagre were sampled

The data were then pooled monthly from different where L : is expressed in cm and T: the mean annual
landing sites and subsequently grouped into classes of environmental water temperature in °C. Here it is 25°C.
6cm intervals. The data were analyzed using FiSAT II Fishing  mortality  (F)  was obtained by subtracting M
(FAO-ICLARM Stock Assessment Tools) as explained in from Z and exploitation rate (E) was obtained from F/Z.
details by Gayanilo et al. [14]. The fitting of the best Relative yield per recruit (Y/R) and relative biomass
growth curve was based on the ELEFAN I program [15], per recruit (B/R) values as a function of E were determined
which allows the fitted curve through the maximum from the estimated growth parameters and probability of
number of peaks of the length-frequency distribution. capture by length [20].
With the aid of the best growth curve, the growth Backwards extrapolation of the length converted
constant (K) and asymptotic length (L ) were estimated. catch curve was used to estimate probability of capture8

Growth was calculated by fitting the von Bertalanffy data. A selectivity curve was generated using least
growth function to length frequency data. The von squares linear regression fitted to the ascending data
Bertalanffy growth equation is defined as follows [16]: points from a plot of the probability of capture against
L =L  [(1-exp (-K (t-t ))] size, which was used to derive values of the sizes att 8 0

where Lt  is  length  at  time  t,  L -the asymptotic length, capture at probabilities of 0.5 (L ) and the size at which8

K-the growth coefficient and t  is the hypothetical time at fish were fully recruited to the fishery (L ).0

which length is equal to zero. The  annual  instantaneous  rate  of  total mortality
The t  value estimated using the empirical equation was also estimated using the length converted catch0

[17]. method  of  Pauly  [21].  Pooled   length  frequency

Log  (-t ) = - 0.3922 - 0.2752 Log L  - 1.038 Log K distributions using parameters of the von Bertalanffy10 0 10 8 10

The growth performance ( ×) of mulloway Relative yield and biomass per recruit analyses were
population in terms of length growth was computed using conducted using growth and mortality parameters and
the index of Pauly and Munro [18]. selectivity gives derived from probability of capture data.

×= Log  K + 2 Log L modified by Pauly and Soriano [20], was used to predict10 10 8

where: L  is asymptotic length and K is growth constant. capture (L ) to that at which yield per recruit would be8

Total mortality (Z) was estimated using the length maximized (L ). Precautionary target (F ) and limit (F )
converted catch curve method, which has been biological reference points were calculated as 0.5 and 2/3
incorporated into the FiSAT program [14]. M, respectively.

The annual instantaneous rate of natural mortality The total annual stock size, average standing stock
(M) was estimated using the empirical equation derived size of southern meagre also estimated. For this purpose,
by Pauly’s empirical relationship [19]. at first exploitation rate (U) was estimated using the

Log  M = 0.0066 - 0.279 Log  L  + 0.6543 Log K + 0.4634 /Z. Annual catch (Y) is the 808 tone [23] collected from the10 10 8 10

Log T Department of Fisheries, Iran (Khuzestan provinces).10

8

50

100

samples were converted into relative age frequency

growth function.

The Beverton and Holt [22] yield per recruit model

the effects of increasing the existing mean size at first
50

max opt limit

equation given by Beverton and Holt [1] as U = F (1- e )-z
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Then by using the values of U, b and S the total annual The size at which yield per recruit would be maximized
stock (Y/U) and average standing stock (Y/F) were (L  = 90.15 cm) approximated the mean size of fish that
determined. were 1.26 years old and was considerably greater than the

RESULTS predicted that an increase in the size at first capture to

Length Frequency Distribution: The total length of 1028 associated with a substantial increase in yield at the
fish in the size range 74 to 143 cm measured. Major and current level of exploitation, despite the high level of
minor  ranges  length  fishery  supporting in the 100-106 fishing mortality.
and 142-148 cm respectively. The mean lengths were The relative biomass per recruit at the current
116±26 cm. exploitation rate was less than 20% of that at the

Length frequency percentage groups and length theoretical unexploited level. An increase in the mean size
frequency monthly of this species during period 2007-10 at first capture to that which would maximize yield per
is presented in Fig. 2 and Fig. 3. In this study, because of recruit was predicted to be associated with a small
migratory fish (A. hololepidotus) 3 months of the year increase in biomass per recruit (Fig. 6).
(December, January and February) was no found sample The fishing mortality rate was also substantially
in Khuzestan coastal. greater than both the precautionary target (F  = 0.33

Growth Studies: Length frequency analysis gave estimate points.
of L  and K, 161.16 cm and 0.57 y  respectively (Fig. 4).8

1

The × and t  were estimated in the range from 4.17 and DISCUSSION0

-0.14 year respectively.
Shortage of sample in 3 months the year was due to

Mortality Estimate and Relatively Yield, Relative Biomass migratory this species. Southern meagre have
Per Recruit: The total mortality (Z),fishing mortality (F), reproductive migration to coastal of Khuzestan
natural mortality (M) and exploitation rate (E) presented in providence in warm months and decreased temperature
Fig. 5 and relative yield per recruit (Y'/R), relative biomass was outside from region [9]. The morphological and
per  recruit  (B'/R),  Exploitation  rate  (U),  annual  total reproductive characteristics, population sizes and genetic
stock at beginning of year (b) and annual average frequencies of species are adjusted to their environments
standing stock (S) were estimate as follows (Table 1): by natural selection and species inhabiting different

Values of the sizes where the probability of capture environments show different patterns of life history
was 50% (L ) and 100% (L ) were 77.74 and 90.15 cm characteristics [24].50 100

(TL), respectively. Fish were recruited to the fishery at a Parsamanesh,  [9],  parameters  L8  and  K  reported
mean size of L  = 77.74cm. 190 cm  and  0.28 (year ) respectively. In Australia, these50

max

mean size at first capture. The yield per recruit function

that which would maximize yield per recruit would be

opt

year ) and limit (F  = 0.43 year ) biological reference1 1
limit

1

Table 1: Mortality and yield of A. hololepidotus in the northern Persian Gulf (2007-2010)
Year Z Present F M E present Y'/R B'/R U b (t) S (t)
2007-10 2.03 1.33 0.7 0.66 0.066 0.19 0.56 1442.28 607.5

Fig. 2: Percentage length frequency of southern meagre in Coastal Waters of Iran during 2007-2010
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Fig. 3: Monthly percentage frequency of southern meagre in Coastal Waters of Iran during 2007-2010

Fig. 4: Growth curve of for southern meagre by ELEFAN I estimated on the restructured length-frequency diagram
(L8=161.61 cm and K=0.57 yr )1

Fig. 5: FISAT graphic output of the catch curve analysis
of southern meagre in Coastal Waters of Iran Fig. 6: Relative yield and biomass per recruit curves
during 2007-2010 (descending lines) of southern meagre in Coastal

parameters mentioned 200 cm and 0.03 (year ) rate (Ep)1

respectively [7]. Beverton and Holt [22] pointed out that
the two parameters of growth such as asymptotic length Differences between recorded L  and K are influenced by
(L ) and growth coefficient (K) are inversely proportional ecological characteristics, population size and gene8

to each other. It implies that fishes with high L  should frequency of species considering their habitat and8

have lower  K  values and vice versa, Consequently; according to natural selection, appear different adaptation
those  with  longer  life  span  had  lower K and vice versa. pattern during their life [24].

Waters of Iran, showing the existing exploitation

8
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Growth comparison of fish based on a single CONCLUSIONS
parameter K or L  (W ) is misleading [17] and some8 8

authors such as Pauly and Munro [18] and Moreau [25]
have proposed indices of overall growth performance
( ×) based on the two parameters L8 and K, because
these are correlated and growth curves themselves are
produced by growth rates that are constantly changing
with time and size. Growth performance index ( ×) was
found to be 4.17. 

Age at zero length (t ) was calculated as -0.14 year.0

With negative t  values, juveniles grew more quickly than0

the predicted growth curve for adults and with positive t0

values, juveniles grew more slowly [26].
The fishing mortality rate of 1.33 year  was1

substantially greater than both the target (F  = 0.33opt

year ) and limit (F  = 0.43 year ) biological reference1 1
limit

points. These results are important for fisheries
management authorities as they suggest that the resource
is heavily overexploited and in addition to a revision of
mesh size regulations, a substantial reduction in fishing
effort would also be required if management objectives are
to be achieved. These results showed growth overfishing
of southern meager. Patterson [27] observed that the
fishing rate satisfying optimal E level of 0.5 tended to
reduce pelagic fish stock abundance and hence, the
former author suggested that we should be maintained at
0.4 for optimal exploitation of those stocks.

The relative biomass per recruit at the estimated
fishing mortality rate was particularly low at less than 20%
of the unexploited level. If the critical spawning stock
biomass is between 20 and 50% of the unexploited level,
as suggested by King [26], recruitment over fishing is also
likely to be occurring for A. hololepidotus. Again, this
demonstrates that growth over fishing is occurring and in
combination with the results of the yield per recruit
analyses shows that substantial effort reductions are also
required as target reference points cannot be achieved by
modification of the gear selectivity characteristics alone.
As the size at first capture (77.74 cm) was considerably
smaller than the size at which yield per recruit would be
maximized (90.15 cm), an increase in the mesh size for
fishery should be considered by management authorities.

FAO [28], while discussing the reference points (RP)
used in fishery management, like maximum sustainable
(MSY), reports that they are mostly useful for assessment
of  single  stocks  and  less  applicable  to  highly
migratory resources such as tunas. Because, multiple
fisheries occur at different Local on the overall migratory
routes of tuna and these local fisheries are seasonal and
very short.

The    results     indicated      that      the      stock    of
A. hololepidotus is overexploited. Any increase in the
existing fishing level/exploitation will most likely result in
a reduction in the yield per recruit and thereby hamper the
optimum level. It is necessary to immediately impose
fishing regulation on the stock and this can be done by
gradually increasing the mesh size of the gears or by
restricting fishing for certain seasons or declaring fish
sanctuaries in certain areas, especially in spawning
grounds.
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