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Introduction

The fishermen of southwest coast of India
especially those from Colachal, Vizhinjam and
Trivandrum are familiar with dense school of Odonus
spp. that appear periodically in surface waters, close
to the coast. As a consequence of intense exploitation
of economically important fishes, the population of
non-conventional fishes has increased and replaced
the conventionally exploited fishes from their order
of abundance along the Indian coasts (Ramachandran
et al., 2004). There are not many biological studies
on such non-conventional fishes. The red-toothed
trigger fish Odonus niger (Ruppell, 1836) is one of
the commercially non-conventional fishes available
along the southwest coast of India. Often it is
obtained as bycatch in good quantities, but discarded
at sea because of low market value. Its occurrence
was reported several times from southwest coast,
Wadge Bank and Gulf of Mannar (Sivaprakasam,
1986; Joseph et al., 1987; Sulochanan and John
1988; Kunjipalu, 1994, 1996). Except studies on
length-weight relationship (Satish Sahayak, 2005;
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Abstract

The red toothed trigger fish Odonus niger (Ruppell, 1836) contributed up to 96.5% to the total catch
of the exploratory trawler operating in the Wadge bank. The catch rate was 2.26 t hr-1. Its distribution
was recorded up to 130 m depth between 7° N and 10° N Lat., 75° E and 77° E Long. Length (mm)
- weight (g) relationship of this species was estimated as W = 0.0002 L 2.5218. The von Bertalanffy
equation was derived as L

t
 = 33 (1-e-0.78 (t + 0.214)). The natural mortality (M), fishing mortality (F) and

total mortality (Z) were estimated as 1.48, 1.32 and 2.80, respectively. The exploitation ratio (E) was
0.47. The mean length at first capture (Lc) was estimated as 16.4 cm. Recruitment of this species was
observed during February - April, and the peak was in March. Virtual Population Analysis showed
that the mortality was more in the size group of 23 cm.
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Vaitheeswaran and Venkataramani, 2008), there is
no information on distribution and population
dynamics of O. niger from Indian waters. We made
an attempt to find out  distribution and estimate
asymptotic length (L∞∞∞∞∞), 

 
growth coefficient (K),

natural mortality (M), fishing mortality (F), total
mortality (Z), exploitation ratio (E)  and recruitment
pattern (Lc/L∞∞∞∞∞;

 
 where L

c
 is length at first capture)

and M/K and length-weight relationship  of O. niger
from southwest coast of India.

Material and Methods

Samples of Odonus niger (Family: Balistidae)
were collected from bottom trawl (head rope length:
46.5 m, cod end mesh size: 30 mm) catches of
Matsya Varshini (overall length: 36.5 m;  gross
tonnage: 268.8 t) of Fishery Survey of India from
30 - 200 m depth in the area between Lat.7° N and
10° N, Long.75° E and 77° E (southwest coast of
India) during January 2003 – April 2004.  The total
length (range: 80-315 mm) of 503 specimens was
measured to the nearest 1 mm and weighed to 0.5
g accuracy using electronic balance (Essae – DIGI
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DS – 450 ss). The von Bertalanffy growth parameters,
namely, L∞∞∞∞∞ and K were

 
estimated by length frequency

(in discrete series) analysis using computer program
ELEFAN I as suggested by Pauly and David (1981)
and Saeger and Gayanilo (1986).

The natural mortality (M) was estimated using
the empirical relationship derived  by Pauly (1980)
as follows:

Log 
10

 M = -0.0066-0.279 Log 
10

 L∞∞∞∞∞+0.6543
Log 

10 
K+ 0.4634 Log 

10 
T

where, L is expressed in cm and T (29°C) is the
mean annual environmental temperature. The t

0
 was

estimated following the empirical formula derived
by Pauly (1979) as given below:

Log
10

 (-t
0
) = -0.3922-0.2752 log

10
 L∞∞∞∞∞ –1.038

log
10

 K.

The total mortality (Z) was estimated by the
length –converted catch curve method (Pauly, 1983).
Fishing mortality (F) was estimated by subtracting
M from Z and exploitation rate (E) from E = F/Z
(Gulland, 1971). Relative yield-per-recruit (Y/R)
was obtained from the estimated growth parameter
and probability of capture by length (Pauly and
Soriano, 1986). All other calculations were made
using ELEFAN program developed by ICLARM.
Length-weight relationship was estimated by least
square method using the formula of W = aLb. The
relative condition factor (Kn) was calculated by
following the equation Kn = W/w, (where W=

estimated weight and w = calculated weight (Le
Cren, 1951).

Results and Discussion

Length-weight relationship: The total length in
the samples ranged between 80 and 315 mm and the
body weight between 14 and 389 g. However, there
was only one fish above 270 mm recorded. The
length-weight relationship of O. niger was W =
0.0002 L 2.5218. O. niger increased in weight by a
power of cube and less than cube of length. Randall
et al. (1990) studied the length-weight relationship
of O. niger in Pacific Ocean and reported the slope
value of  3.0. Satish Sahayak (2005) reported b
value of 2.08 from Gulf of Mannar, whereas
Vaitheeswaran and Venkataramani (2008) reported
b = 2.1-2.2. The differences in slope value may be
due to difference in the growth between localities.
Fig. 1 indicates the variations in the mean values
of Kn

 
with respect to different length groups. The

smaller size groups have higher Kn
 
value compared

to larger size groups indicating well being of smaller
fish. Kn would also reflect maturation and spawning
of the fish (Nair et al., 1983).

Growth parameters: Fig. 2 shows the
restructured length distribution for the computed
growth curve. The von Bertalanffy growth equation
for O. niger was estimated as L

t
 = 33 (1-e-0.78 (t + 0.214))

(L∞∞∞∞∞ 
= 33.0 cm and K = 0.78 year-1). However, the

maximum length of this species has been reported
as 50 cm (Smith and Heemstra, 1986). The present
species is relatively moderate in growth (K= 0.78).
According to Sparre and Venema (1993) fishes with
moderate K are characteristic with moderate natural
mortality, and it is related to age and size of the fish.
The M value is 1.48, and the M/K ratio of O. niger

Fig. 1. Relative condition factor (Kn) in respect to
different length groups

Fig. 2. Growth parameters of Odonus niger during
January 2003 - March 2004 estimated by ELEFAN
(L∞ = 33 cm and K = 0.78 year-1)
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is 1.89. The M/K ratio is found to be in close
proximity limit among the closely related species
(Beverton and Holt, 1959). The M/K ratio in fishes
generally falls within the range of 1.5 – 2.5.

The total mortality (Z) and fishing mortality (F)
were 2.80 and 1.32, respectively. Fig. 3 represents
the catch curve constructed for estimation of Z. The
darkened quadrilateral represents the points used
for estimating Z through least square. The open
circles represent points either not fully recruited or
nearing L∞∞∞∞∞ 

and hence not considered for calculation.
Good fit to the descending right hand limits of the
catch curve was considered.

for determining the recruitment.  This species was
recruited to the fishery during February - April, and
the peak was in March.

Yield per recruit and biomass per recruit: The
estimated length at first capture (L

C
) was 16.41 cm.

The relative yield per recruit and biomass per recruit
were determined as a function of Lc/ L∞∞∞∞∞ 

and M/K
ratio, which are 0.48 and 1.89 respectively. The plot
of yield per recruit (Y/R) against E is shown in Fig.
5. The maximum Y/R was at E = 0.76. The present
E (0.47) has not exceeded the optimum exploitation
rate (E

msy
 = 0.55, which maintain the 50% of the

stock biomass). The optimum yield per recruit is 3.7
g. It is suggested that for attaining the maximum
yield the fishing pressure could be increased by
39% from the present level.

Fig. 3.  Length - converted catch curve of Odonus niger

Exploitation ratio (E) was estimated as 0.47. As
the E is < 0.5, it appears that the stock of O. niger
along southwest coast is not under much fishing
pressure. According to Gulland (1971), if the E is
>0.5, the stock may be considered as overfished.
The results of Virtual Population Analysis showed
that F increases to a maximum at 23 cm (Fig. 4).

Recruitment pattern: The peak of normal
distribution was inferred by NORMSEP program

Fig. 4. Virtual Population Analysis (the line indicates
fishing mortality)

Fig. 5. Relative yield-per-recruit and biomass-per-recruit
of Odonus niger (Lc / L∞  = 0.48  M/K = 1.89)
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