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Summary

Length–weight and length–length relationships (LWR and
LLR) and the gonadosomatic index (GSI) were estimated for
smallhead hairtail (Eupleurogrammus muticus). A total of 441
fish were collected on a monthly basis from October 2011 to

August 2012 using a bottom trawl net at depths of 5–30 m.
The length-weight relationship did not differ significantly
between males and females (P > 0.05). Data on the gonado-

somatic index (GSI) revealed that spawning is principally
from January to June.

Introduction

Hairtail fish (Trichiuridae) inhabit continental shelves and
slopes of the world (Nelson, 1994). Eupleurogrammus muticus
is bentho-pelagic in waters less than 30 m in depth (Rizvi

et al., 2005). Juveniles occur in coastal waters and adults
from coastal waters to the shelf break (Martins and Haimo-
vici, 1997). Smallhead hairtail feed on prawn (Penaeids)

followed by fish, mostly stolephorus and sardinella juveniles
(James, 1986). The fishing season of Trichiuridae (E. muticus
and Trichiurus lepturus) in the Hormozgan fishing grounds
(northern Persian Gulf) is October to January. The goal of

this study was to determine the length–weight relationship
for E. muticus caught in the Persian Gulf region. An addi-
tional objective was to describe the seasonal reproductive

cycle of E. muticus in the Persian Gulf (Hormozgan waters).

Materials and methods

The study was carried out in Hormozgan coastal waters of
the Persian Gulf. Samples were collected on a monthly basis

from October 2011 to August 2012 by bottom trawl net.
Fishing depth was 5–30 m. Sampled E. muticus were fixed
with 10% formalin and transferred to the laboratory. Total
length (TL) and preanal length (PAL) for each individual

were taken to the nearest 1 mm for the relationship TL and
PAL by linear regression. In addition, total body weight
(TW) and gonad weight (GW) were taken on a digital bal-

ance with 0.01 g accuracy. Length–weight relationships of
captured species were calculated from the log-transformed
equation (Ricker, 1975):

W ¼ aLb

where W is the total weight in grams, L the total length in
centimeters, a the intercept and b the exponent. The

relationship between total and preanal lengths (TL and PAL)
was determined according to the linear regression model.
Prior to regression analyses, log–log plots of the length–
weight and length–length pairs were performed to identify

outliers (Froese, 2006; Froese et al., 2011). Extreme outliers
attributed to data error were excluded from the analyses.
Using least square residuals method, the optimal values of a

and b were computed (Haddon, 2011). The average monthly
gonadosomatic index (GSI) values determined for each speci-
men and calculated with the formula:

GSI ¼ Weight of gonads

Total body weight
� 100

Results

A total of 441 specimens were caught (194 males, 247 females).
LWR regression results are shown in Table 1. Male and

female length–weight relationships did not differ significantly
(P > 0.05). The length–length relationships are presented in
Table 2. Monthly variations in the GSI of male and female are
shown in Figure 1.

Table 2
Relationship between total length (TL in cm) and preanal length
(PAL in cm) of male and female smallhead hairtail (E. muticus), the
Persian Gulf (Hormozgan waters)

Genus N Equation

Regression
parameters

a b r2

Male 191 PAL = a + b 9 TL 0 0.382 0.96
Female 241 PAL = a + b 9 TL 0 0.388 0.92
Mixed 432 PAL = a + b 9 TL 0 0.387 0.95

Table 1
Descriptive statistics and length–weight relationship parameters,
smallhead hairtail (E. muticus) caught in the Persian Gulf (Hormoz-
gan waters)

Genus L N

Length (cm)
Length–weight
characteristics

Min. Max. a b r2

Male TL 191 38 87 0.0001 3.457 0.97
Female TL 241 43.5 97.5 0.0001 3.386 0.98
Mixed TL 432a 38 97.5 0.0001 3.308 0.97

aOutlier data were removed from calculations.
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Discussion

This study presents the length–weight relationship parame-
ters and GSI index for E. muticus for the first time from the
Persian Gulf. The seasonal timing of E. muticus spawning in
Hormozgan waters was similar to elsewhere in the Indo-Paci-

fic region. Monthly GSI values were relatively high in both
sexes for most of the year, suggesting that ovaries were ripe
and ready for spawning from January to June. James (1967)

and Narasimham (1976) also noted that E. muticus spawning
duration is prolonged and takes place during the major part
of the year. In conclusion, this study provides basic informa-

tion on the length–weight, length–length relationships and
GSI index of E. muticus in the Persian Gulf.
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Fig. 1. Monthly changes in gonadosomatic index (mean ± SD) of male and female smallhead hairtail (E. muticus), the Persian Gulf (Hor-
mozgan waters). Sample size shown above each month.
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