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Length frequency of Sperata seenghala® from the Indus River were collected during the months of February, March,
April, May and June in 2011. The sample consisted of n= 133 pairs of length and weight data. The length ranged from 46 to
113 cm TL (65.661+15.995 cm), while the weight varied from 500 to 7500 g TW (1806.391+1481.456 g). Length-weight
relationship was calculated as a= 0.04, b= 3.047 (R*= 0.99). The von Bertalanffy growth function parameters for S.
seenghala were L= 117.60 (TL cm) and K= 0.370 year, while the age at zero length was t,= -0.513 year. The total
instantaneous mortality rate (Z) was estimated at 95% CI of 0.77-1.22 (Z= 1.00 year) in the Indus River. The natural
mortality (M) was computed as M= 0.556 year™ at an average annual temperature of surface water of 21°C, whereas the
fishing mortality was estimated as F= 0.444 year™. Therefore, exploitation ratio (E= F/Z) was calculated as E= 0.444. The
growth performances indices for L, and W,, were computed @'= 3.709 and &= 2.175 respectively. When t; was at 1, the
yield per recruit analysis found that F,, Was at 0.85 year™ and Fy at 0.75 year. The current age at first capture was about 1
year, the Foyrent Fate was 0.444 year™. Thus the current fishing mortality rate was smaller than Fopi= 0.556 year?, Fra= 0.85
yeartand Fy,= 0.75 year™. Therefore, we can assume that the current stock of this important fishery resource is not over-

fished.
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Introduction

Bagridae family is commonly named as catfishes and
has great commercial value. The Giant River Catfish,
Sperata seenghala' is the most important family
members, which is locally known as “seenghari” in
Pakistan®. It spreads across Pakistan, Bangladesh,
Nepal, Afghanistan, India, Thailand, and Myanmar®,
and accessibility of this species was also accounted by
Jayaram® in Chinese waters. It is discovered in the
beds, canals, ditches, rivers, lakes, reservoirs, flooded
fields and other areas of freshwater’. It is a
freshwater, brackish, demersal and potamodromous
fish. It may reach at the maximum size of 150cm in
total length and attains the common length of TL at
40%cm.
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In recent years, the natural stock of S. seenghala
has decreased greatly after a decline in its natural
habitats, particularly in Bangladesh. This fish species
was declared as a threatened species®. On the other
hand, the value of this commercial fish also makes it a
prospective contestant for aquaculture in Pakistan.
Therefore, sustainable use of fisheries within Pakistan
is required’. Some previous works have been
conducted on various aspects of their morphology,
biology and fisheries from all over the world® °.
Currently there is no published work to estimate the
growth and mortality parameters of the species in the
Indus River based on length frequency data.
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The purpose of this study was to estimate the
growth and mortality parameters of S. seenghala in
the Indus River waters. Ultimately on the basis of the
estimated biological reference points, we can give
information regarding the sustainable exploitation of
this fish for the fishery managers in local
management.

Material and Methods

Field studies

Total 133 specimen of both sexes of S. seenghala
were sampled during monthly period of February to
June from the small-scale fisheries landings in the
center of Jamshoro District, Sindh, Pakistan at Kotri
Barrage in 2011 (Fig. 1). Out of them 69 were male
and 64 were female with an average length of
65.661cm (+£15.995) TL and with an average weight
of 1806.391 cm (+1481.456) TW.
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Fig. 1— Map showing the location of sampling site of Kotri
Barrage on the Indus River, Sindh, Pakistan

Analysis of data

The computer software package FiSAT-II (FAO-
ICLARM stock assessment tool)™ version 1.2.2 was
used for the analysis of the data of length frequency.
In the present study, growth parameters, mortality
rate, biological reference points, growth performance
index, and relative yield per recruit analysis were
evaluated.

Length-weight relationship

We used the power function for estimating the length
-weight relationship for S. seenghala w = aL?, here
in this mathematical expression constant condition

factor was represented by a, allometric growth
parameter was indicated by b, weight of fish by W

1463

was (in g) and L.total length (in cm).

Growth
The growth of S. seenghala was calculated using the
von Bertalanffy growth function (VBGF) ':

Li=L, (1 —exp (- K (t—to)))
where length at age t was (L), the asymptotic
length was (L, ), the growth coefficient was (k) and

the hypothetical age at zero length was (t,) which can
be calculated by the empirical equation**:
10g10 (-tg) = - 0.3922 —0.275 logyp L, - 1.038 log;o K

Mortality estimation model

According to Pauly®, the length converted catch
curve method was used for total annual natural
mortality rate(Z). Catch curves were obtained by

using the length frequency data for each month. The
annual natural mortality was evaluated by using
following empirical formula by Pauly™:

logio M =0.0066 — 0.279 logso L, + 0.6541l0g:0 K + 0.4634 logse T

T was the mean annual surface water temperature
of Indus River which was 21°C. Fishing mortality (F)
was computed as Z-M. The exploitation ratio (E) was
calculated from fishing mortality (F) divided by total
mortality (Z) i.e F/Z.

Biological reference points
Biological reference point was proposed by Gulland™,
optimal fishing mortality rate is Foy = M.

Beverton-Holt Y / R analysis model
The Beverton-Holt yield per recruit model was
represented by the following formula:

3 -NK(t~t)
Mt e - -
YW / R — FWOOe M (t, tr)z Qn (1_e (F+M+nK)(t, tc))
= F+M+nK

wherein Y,,/R was the yield per recruit, t. was the
mean age at the first capture, t, was the recruitment

age, t, was the asymptotic age, Q, was a constant of
1,-3,3and-1ifnwas0, 1, 2 or 3®.

Growth performance index model
Mathematical expressions of Pauly and Munro™ were
used to estimate growth performance indexes as
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compared to total mortality of S. seenghala from the
Indus River which are as follow:

g'=1log,, k+2log,, L
@ = log,, k + % logW,,

Results

Length-weight relationship

The total 133 pairs of length and weight of S.
Seenghala were studied. The length ranged from 46 to
113 TL (65.661+15.995 cm), while the weight varied
from 500 to 7500 TW (1806.391+1481.456 ¢) (Fig.
2). The length weight relationship of both sexes
combined of S. seenghala from Indus River were
estimated as W= 0.004 L*°* and R? = 0.99 (Fig. 2).
The dominant length and weight ranged of 50 to 62
cm (TL) (Fig. 3) and 500 to 1200 g (TW).

Growth parameters

By using the von Bertalanffy growth function
(VBGF) the growth parameters were calculated as
L= 117.60 (TL cm) and K= 0.370 year™ (Fig. 4) and
t,= - 0.513 year' for S. seenghala. Length data
grouped in 3 cm interval were used in FiSAT-II
analysis. Data file of the length frequency is
characterized by the limitations of the lower and
upper class, the size of a certain class by the size of
the variable class can be grouped by class interval.
FiSAT-II is not required entering the input of the
upper and lower class restriction, but the use of the
size of the class or interval, the smallest in length,
which makes it possible to calculate the length of the
middle of the next class.

8000 7 wmix population of both sexes
7000 4 a=0.004 b*™7 R 2=0.966
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Fig. 2- Length weight relationship of S. seenghala from
the Indus River in 2011
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Fig. 3: Length frequency distribution of S. seenghala from the
Indus River in 2011

Mortality estimation model

Mortality estimation was done by using length
converted catch curve (LCCC). The total mortality
was estimated as Z= 1.00 year™ (Fig. 5). The natural
mortality was calculated as M= 0.556 year™. Thus,
fishing mortality (F) was calculated by (F= Z-M) as
F= 0.444 year™, and the ratio of exploitation (E) was
achieved by (E= F/Z) as E= 0.444.
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Fig. 4- Length-frequency distribution data and the growth curves
estimated using ELEFAN- | method for S. seenghala from the
Indus River in 2011

Biological reference points

When age at first capture t.was assumed at 1, the Fx
and Fo, was evaluated at 0.85 year™ and 0.75 year™ by
yield per recruit analysis. The current age at first
capture was about one year, because Feyrent Was 0.444
year'l. Feurrent Was less than Frax and Fo1. The stock of
S. seenghala in the Indus River was in safe condition.
Gulland™" used a biological reference point Foy 0f M=
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0.556 year. Current fishing mortality rate F,,= computed by using the estimated growth parameter
0.444 year® was lower than the target biological values of asymptotic length (L.) and growth co-
reference points (BRP) in the Indus River. efficient (K) as ¢'= 3.709 and @= 2.175 for S.
seenghala from Indus River in 2011 respectively.
Length-Converted Catch Curve
(for Z=1.00 ; M(at21.0°C)=0.56; F=0.44 ; E=0.44 ) Beverton-Holt Y / R Analysis
In Fig. 6, yield per recruit contour map showed that
optimum exploitation ratio (E) is about 0.6 and the
optimum L/L., is also about 0.6.
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Fig. 6- Yield per recruit contour map for S. seenghala from the

Growth performance index ncis River in 2011

Growth performance indexes Phi prime (@") were

Table 1- Length frequency data of S. seenghala taken from the Indus River at the Kotri Barrage (landing points) from
February to June 2011 (Class 3 cm interval of n = 133)

Month wise length (cm) February March April May  June Total

46 7
49 12
52 21
55 18
58 15
61 11
64
67
70
73 1
76
79
82
85
88
91
94
97 1 1
100
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106

109

112 1 1

> 40 26 22 19 26 133

WN O
PR D OAN
NBENDWN

NFENUIOWOoO WwWw
[EEN

[EN
[EN
N

[ N
=N

P WRWNBENNWRE

P WWWNORAONWEREON®W




1466

MEMON et al.: GIANT RIVER CATFISH FROM THE INDUS RIVER

Table 2- Estimated key parameters of growth, mortality, exploitation and yield of S. seenghala from the
Indus River in 2011

Population parameters

Sperata seenghala from Indus River

Intercept (a) 0.004
Exponent (b) 3.047
Coefficient of determination (R?) 0.99
Asymptotic length (L..) 117.6
Growth coefficient (K) 0.370
Theoretical age (t) at zero length (to) -0.513 year
Goodness of fit (R,) 0.362
Total mortality (2) 1
Natural mortality (M) 0.556
Fishing mortality (F) F=Z - M 0.444
Exploitation rate (E) E= F/Z 0.444
GPl @' (L,) 3.709
GPI ® (W,.) 2.175

Discussions was 35 cm.

Background The value of a and b, according to Ricker?* may be

Kotri Barrage was formerly known as the lower Sindh
Kotri Barrage and renamed Ghulam Muhammad
Barrage built in 1955, The area is positioned in the
latitude 25° 26" N and longitude 68° 22'E and situated
on the on the right bank of the Indus River. The air
temperature is in the range between 9.3°C to 40.4°C
with considerable extreme rainfall in the basin®. It is
the last barrage on the Indus River measuring about
0.575 miles across the Indus River, near Hyderabad
city in southern Pakistan, the river runs about 100 km
below, and goes into the Arabian Sea near Thatta
district in Sindh, Pakistan. Kotri is one of the most
important fishing centers along the Sindh over the
lower reaches of the Indus River %.

Length weight relationship

The monthly length frequency data of S. seenghala
from February to June was shown in Table 1. Figure 3
of monthly length frequency distribution showed that
the April sample was the most diverse, maximum
length difference was 52 cm, in contrast the March
sample was least diverse, maximum length difference

different between the calculations performed by the
grouped and individual data. In general, when the
value of regression coefficient (b) of the length
weight relationship equals three, it means that the
growth of fish species is isometric® and if it does not
equal at the three is considered allometric growth®. In
the analysis of the present study of length weight
relationship values of a, b and Coefficient of
determination (R?) of S. seenghala for pooled months
was considered identical isometric (Table 2).

Length weight relationship parameters of 131 fish
specimen of S. seenghala from the Indus River were
obtained by Jatoi’. The estimated values were a =
0.004, b = 3.05 and R? = 0.99. The results obtained in
this study was almost the same as the estimated
results of previous research carried out by Jatoi? from
the Indus River, Sarkar®* reported 3.07 value from
India Gomti River, and according to the FishBase data
Sharma® also reported from Ravi River India the
exponent b value of 3.045 that is also close to our
result.

Table 3- Instantaneous rates of mortality based on monthly data using the length converted catch curve analysis for S. seenghala
from the Indus River in 2011

Sampling month z 9% Cly M F E R?
February 1.18 0.24-2.13 0.56 0.62 0.53 0.543
March 2.44 1.66-3.22 0.56 1.88 0.77 0.882
April 1.29 0.76-1.82 0.56 0.73 0.57 0.638
May 1.84 1.14-2.54 0.56 1.28 0.7 0.694
June 0.87 0.62-1.12 0.56 0.31 0.36 0.855

95 Cl, = 95% confidence intervals of total mortality
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Length-Converted Catch Curve
(for Z=2,18 ; M(at21.0°C)=0.56; F=188; E=0.77)
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Fig. 7- Monthly basis data of length converted catch curve analysis of S. seenghala February, March, April, May and June
from the Indus River in 2011

Growth parameters

Von Bertalanffy growth function (VBGF) parameters
were determined by ELEFAN-I method using FISAT-
Il software package (FAO ICLARM Stock

Assessment Tools FiSAT 11)*°,

The total length frequency distribution data are
grouped at three cm interval (Table 1 and Figure 4).
The growth parameters L., and K were calculated as
L., =117.60 (TL cm) and K = 0.370 year™ and
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to = - 0.513 for S. seenghala (Table 2). The value of tq
is an indicator of growth rate in juveniles and adults
as well. Its negative value means higher rate of
growth in juveniles as compared to adults and vice
versa. Beverton and Holt® suggested that the
coefficient of natural mortality M is proportional to
the growth coefficient K of a fish and inversely
proportional to the length of the asymptotic L, and
longevity. In our estimation the growth coefficient K
and asymptotic length L, was higher than the
estimates by Ramakrishniah?’ for Sperata aor L., =
86.0, K = 0.23, t, = -0.55 and @' = 3.23 values from
Nagarjunasagar reservoir India. But Mustafa®
calculated values for Mystus tengara L, = 16.0, K =
1.00 and @' = 2.41 from Medi beel, Netrokona District
from Bangladesh, however the calculated value of K
was higher as compared to our finding. Conversely,
there was an estimate of the goodness of fit of the
model R, = 0.362 (Table 2), which is between 0 and 1
and when close to 1 showing better fit*®. The
goodness of fit index or score R, can be used for the
seasonally oscillating growth curves that fits bests in
the length frequency data and identify the K values
for the growth analysis through the ELEFAN-I
method.

Mortality estimation model

The estimated values of Z, M and F for S. seenghala
were shown in Table 2 and Figure 5. Mortality
parameters are total mortality, natural mortality and
fishing mortality ratio which may not stop at a stable
level, but may change from time to time®. The high
mortality was seen in March while the lowest
mortality was recorded in June (Table 3 and Fig. 7).
This may be attributed to the factors such as no
availability of food supply rate, development and
spawning period of the gonads®. No literature was
found describing mortality parameters of S. seenghala
or even any other fish belonging to Bagridae family.

Biological reference points

The current exploitation rate E= 0.444 was lower than
the optimum exploitation ratio of E,= 0.556 year™
according to Gulland"’. This indicates that the fishery
resource of S. seenghala in Indus River is not over-
fished in Pakistan.

Conclusion

The current fishing mortality rate of S. seenghala in
Indus River F= 0.444 year™ was below the biological
reference point Fop =0.556 year™, F ., = 0.85 year™

MEMON et al.: GIANT RIVER CATFISH FROM THE INDUS RIVER

and Fy;=0.75 year'l. From these revealed results we
can assume that the fishery resource of S. seenghala
in Indus River has strength for the exploitation in
Pakistan. This is the first attempt to estimate growth
and mortality parameters by using the method of the
length converted catch curve analysis and presents the
basic information of the stock of this magnificent
species, which would be beneficial to the sustainable
management of the species in the area.
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