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Monthly data of length composition for Trichiurus lepturus, were recorded from the Northern Persian Gulf 
(Bushehr province), from January 2010 to December 2010. Length frequency data analyzed with ELEFAN 
software. The maximum measured pre-anal length was 29.75±4.62 cm. The parameter values of the von 
Bertalanffy growth function were: L∞= 124 cm; k = 0.91 year-1 and t0= 0.011 year-1. The estimated value of the 
instantaneous rate of total mortality (Z) based on length converted catch curve was 3.76 yr-1. The instantaneous 
rate of natural mortality (M) based on the growth parameters and mean environmental temperature was 1.09 
year-1. The annual instantaneous fishing mortality rate (F) was estimated to be 2.67 yr-1. The exploitation rate (E) 
was 0.71 year-1. It indicate that resource of T. lepturus is heavily exploted,heavily over-exploited, and some 
measures of management should be implemented to protect the T. lepturus population in the Northern Persian 
Gulf. 
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1. INTRODUCTION 
 
Trichiurus lepturus (Linnaeus, 1758) is fished in 
sub and tropical waters around the world 
(Nakamura and Parin, 1993) and its nominal 
worldwide catches in 2009 reached 134,591,1 
tonnes (FAO, 2009). Largehead cutlassfish (T. 
lepturus) is a bentho-pelagic species occurring 
along continental shores and islands in tropical and 
temperate seas, mainly between 45°S and 60°N 
(Randall, 1995; Nakamura and Parin, 1993). 
Cutlassfish are voracious predators (Martins and 
Haimovici, 1996; Bitter and Benneditto, 2009) that 
reported dramatically in the Indian Ocean, 
particularly Persian Gulf. Largehead hairtail (T. 
lepturus) are found throughout Iranian coastal 
waters and the most abundant species of 
Trichiuridae in the Persian Gulf is T. lepturus. The 
cutlassfish fisheries of the Persian Gulf are the 
most lucrative fisheries in the recent years (Raeisi 
et al., 2011).  

The Some researches have been conducted to 
investigate the effect of environmental conditions 
on the distribution of this species (Lee, 1979; Baik 
and Park, 1986; Dekun and Cungen, 1987; 
Munekiyo, 1990; Martins and Haimovici, 1996; 

Raeisi et al., 2011; Meriem et al., 2011) which 
indicate the abundant of this species in subtropical 
zone.  

From the Iranian waters the studies on the 
biology, age and growth of T. lepturus have been 
done by Kamali et al. (1998), Shojae and Taghavi 
(2011) and Raeisi et al. (2011). 

The knowledge of exploitation status of fishes 
is necessary for fishery management. The objective 
of present study was to evaluate the status of T. 
lepturus and provide biological reference points 
and other related information necessary for 
planning and management. Specific objectives are 
including mortality, exploitation rate and Lopt of 
this species from Bushehr waters of the Persian 
Gulf. 
 
2. MATERIALS AND METHODS 
 
Persian Gulf is in the subtropical zone, lying 
almost completely between the latitudes 24° and 
30°N and longitudes of 48° and 56°30′E (Fig. 1). 
Maximum depth of the Persian Gulf is 100m, with 
an average 36m depth and most of the basin is less 
than 60m depth (Carpenter et al., 1997; Reynolds, 
1993; Kampf and Sadrinasab, 2006).  
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Fig. 1: Location of study area in Bushehr waters, Persian Gulf. Circles showed sampling area. 

 
Monthly samples collected at random from 

catches between January 2010 and December 2010 
were measured for total length (TL ± 1 cm) on a 
measuring board and the pre-anal length measured 
(PL ± 1 cm). A linear regression was fitted to the 
total and pre-anal length data. 

The survey areas were restricted to Bushehr 
coastal waters between the longitudes of 50° 00ʹto 

52°20′E and covers fishing grounds of T. lepturus 
(Fig. 1).Trawl duration ranged from 1.5 to 4 h 
(mean 3.26 ± 0.14) at speed of about 3 knots and 
were performed in depths between 41 and 69 m. 

The mathematical form of the length based von 
Bertalanffy growth model is given in Sparre and 
Venema (1998): 

 
      (    

  (    ))                                     (1) 
 

Where Lt is the length at age t, L∞ is the 
asymptotic length, k is the growth coefficient, and 
t0 is the hypothetical age when the size of fish is 
zero. 

The estimate of theoretical age at length zero 
(t0) was obtained by using Pauly’s empirical 
equation (Pauly, 1980a): 

 
Log (-t0) = -0.3922 – 0.275 log L∞ - 1.038 k        (2) 

 
In order to compare the growth of T. lepturus 

from the study area with those from other studies, 
the growth performance index was calculated 
(Pauly and Munro, 1984).  

 
Ф’ = log k + 2log L∞                                          (3) 

 
Estimation of optimum length Lopt was calculated using the formula (Froese, 2006): 
 

       
 

     
                                               (4) 

 
Where L∞ and k are parameters of the von 

Bertalanffy growth function, and M is the 
instantaneous rate of natural mortality. 

Length frequency samples were converted into 
a relative age frequency distribution using the 
parameters of the von Bertalanffy growth function. 
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The annual instantaneous rate of total mortality 
(Z) was estimated using the length converted catch 
curve method (Pauly, 1983). 

The annual instantaneous rate of natural 
mortality (M) was estimated from tentative Pauly 
formula (1980b): 

 
Loge (M) = −0.0066 − 0.279 loge(L ) + 0.6543loge(K) + 0.4634 loge(T) 

 
Where M is natural mortality in a given stock, 

L asymptotic length, K is growth coefficient and 
the value of T is the annual mean temperature (in 

°C) of the surface water. In this study, T was 26.5 
C (Rynolds, 1993). 

Fishing mortality coefficient (F) was calculated 
using the below formula (Pauly, 1980a): 

 
Z = M + F                                                     (6)        

 
Exploitation rate was calculated using the formula (Sparre and Venema, 1992): 
 

  
 

   
                                                       (7) 

 
A total of 2866 fish were collected throughout 

the study period. For each specimen, the anal 
length was measured to the nearest 0.1 cm, and 

body weight was measured on a digital scale with 
0.1 g accuracy.  The length frequency data were 
pooled into groups of 5 cm length intervals. 

 
3. RESULTS 
 
Average pre-anal length of Largehead hairtail was 
29.75±4.62 cm, ranged from 7 to 47 cm. About 
34.64 percent of length abundance was belonged to 
30-35 cm length classes.  
 

3.1. Growth 
 
The estimated von Bertalanffy growth parameters 
for Largehead hairtail population were L∞=124 cm 
(TL), k= 0.91 year-1. The t0 was estimated as 
+0.011 year-1. 

 
      (   

     (       ))                   (8) 
 
The estimated value of growth performance index (Ф') was 4.14 and Lopt was estimated 89.31cm (TL). 
 

 
Fig. 2: Percentage frequency of length T. lepturus from Persian Gulf, Bushehr waters (2009- 2010) 

 
Length frequency of samples was converted 

into a relative age frequency distribution using the 
parameters of the von Bertalanffy growth function. 

Age composition of Largehead hairtail was 
included of 5 age groups (from year 1 to 5). Age 2 
was the largest age group and constituted 67.41% 
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of the total catches (Fig. 3). The average age of Largehead hairtail population was 3 year. 
 
 

 
Fig. 3: Age frequency distribution of Largehead hairtail in Persian Gulf waters in the year 2010 

 
3.2. Mortality 
 
The annual instantaneous rate of total mortality (Z) 
estimated 3.76 yr-1. The coefficient of natural 
mortality (M) of Largehead hairtail which has been 
estimated from tentative Pauly method was 1.09yr-

1. The coefficient of fishing mortality (F) was 2.67 
yr-1. The exploitation rate (E) was estimated as 
0.71 year–1. 
 
4. DISCUSSION  
 
The estimated growth parameters, L∞ and k for 
Largehead hairtail population during the study 
period were 124 cm and 0.91 year−1, respectively. 
The estimates of L∞ for this species obtained from 

the studies in the Persian Gulf and other areas is 
vary, from 115 to 129.5 cm (TL) (Table 1). The 
lowest estimated asymptotic length was from 
Persian Gulf (Kamali et al., 1998) and the highest 
value was from the Indian (Narsimham, 1976). 

The estimated k values were between 0.29 and 
0.93. The L∞ and k values obtained in this study 
are closer to the findings of Kamali et al (1998) in 
the Hormozgan waters of the Persian Gulf (Table 
1). Our estimate L∞ was higher than the earlier 
estimates reported from the same area (Kamali, et 
al, 1998). The reasons for the variation in these 
values in different regions may be due to the 
ecological differences, physiological conditions of 
fish, feeding variability, fishing pressure and 
sampling (Biswas, 1993). 

 
Table 1: The estimated growth parameters of T. lepturus from different regions. 

L∞ K (year-1) Ф' Area  source 

115 0.93 4.08 Persian Gulf (Hormozgan waters) Kamali et al., 1998 

127 0.39 3.79 Arabian Sea Ben Meim et al., 2011 

129.7 

145.2 

0.50 

0.29 

3.92 

3.78 

Bombay waters  

Kakinada 

Chakraborty,  

Narsimham, 1976 

124 0.91 4.14 Persian Gulf Present study 

 
The inverse relationship between k and L∞ is 

well documented (Chackraborty, 1990).  The 
highest k value of T. lepturus in the present study 
is justified in view of L∞ of 124 cm and life span of 
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about 5 years as against k of 0.29 reported by 
Narasimham (1976) with an L ∞ of 145.2 cm. 
Moreover, if the growth coefficient is higher, it is 
obvious that the fish would move towards the 
asympototic length at a faster pace. Perhaps, that 
may be one of the reasons for relatively faster 
growth rate of T. lepturus from Persian Gulf. 

The natural mortality coefficient (M) estimated 
using Pauly’s equation (1980) was 1.06 year−1 in 
the present study. This was less than the estimated 
values (1.15 year−1) by Kamali et al. (1998). Our 
result did not differ much from the instantaneous 
natural mortality coefficient estimated for the same 
species in the indian waters (1.09 year−1) 
(Chakraborty., 1990).  

The value of the fishing mortality coefficient 
(F) in the present study (2.67 year−1) was higher 
than report of Kamali et al. (1998) which was 2.5 
year−1. The cutlassfish trawl fisheries have been 
used since 2005 in fishing grounds of Iranian 
waters of the Persian Gulf (Raeisi et al, 2011) , that 
may be one of the reasons for higher fishing 
mortality of T. lepturus in this study. 

For most iteroparous fishes Lopt falls between 
the first and second spawning, thus making 
overfishing theoretically impossible, because all 
fish had a chance to spawn before being caught 
(Myers and Mertz, 1998, Froese, 2006). Results 
showed 69.2% of specimens were caught smaller 
of Lopt. 

The exploitation ratio for population (E=0.71 
year–1) in this study is high. Gulland (1969) 
suggested that in an optimally exploited stock, 
fishing mortality should be equal to natural 
mortality, resulting in an exploitation rate of 0.50 
year–1. 
 
5. CONCLUSION 
 
 The present estimate suggests that the population 
of T. lepturus in the Northern Persian Gulf is being 
exploited at a higher level than the optimum. 
Therefore, it may be claimed that the T. lepturus 
population in the Northern Persian Gulf is being 
overfished, and a better management policy is 
necessary in this area. 
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