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FREQUENCY DISTRIBUTION OF LENGTHS OF TWO TERAPONID FISHES
(FAMILY TERAPONIDAE) FROM KARACHI COAST, PAKISTAN
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ABSTRACT

This study describes the frequency distribution of lengths of two Teraponid species i.e., Terapon jarbua and T. puta
from Karachi coast, Pakistan. The results show the presence of all size classes of two Teraponid species (T. jarbua and
T. puta) during different months of the research period (January 2013 to December 2014). It supports that
environmental conditions near Karachi coast are suitable for these two Teraponid species in all stages of their life
cycle.
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INTRODUCTION

Studies on frequency distributions of lengths of fishes are useful in several fisheries’ assessment models
(Haddon, 2001; Ranjan et al. 2005). Therefore, several scientists have been used frequency distribution of length of
different fishes for their stock assessments and to study the population dynamics from various areas such as, Balik et
al. (2006); Ghosh et al. (2009); Sawusdee (2010); Tomsic et al. (2010); Ghosh et al. (2013); Ghosh et al. (2014);
Ortiz et al. (2014) and Sen et al. (2014). According to Steele and Lopez-Fernandez (2014) distribution of lengths of
fishes has a significant association with their life history, ecology and distribution of species and it may be affected
by diet, feeding and morphology of fishes. The presence of large sized fishes in an area shows that environmental
conditions for adult fishes are more favorable which gives a better spawning ground for fishes while, absence of
large sized fishes represents that habitat conditions are not favorable for healthy growth of adult fishes because of
natural disorders or man-made disorders and these adults migrates to other suitable grounds (Ranjan et al., 2005).
Also the food and feeding is most significant parameter which affects the distribution of length of a fish because the
availability of food and variations in available food cause a difference in accessibility of nutrients hence, produce a
competition of food in an area which altogether effects on the length distribution of fishes (Mathialagan et al.,
2014). Salinity is the most important factor which effects the distribution (Cardona, 2006) because juvenile fishes
mostly desired low salinity areas, therefore, small sized or juvenile fishes are abundant in estuaries or creek areas,
where salinity level is relatively low (Akinrotimi et al., 2010). The absence of small-sized fishes in commercial
landings may be attributed to the size selectivity by fishermen during commercial catches (Masood et al., 2015).

MATERIALS AND METHODS

A total of 676 specimens of Terapon jarbua (325 male and 351 female) and 622 specimens of T. puta (213 male
and 409 female) were collected from commercial landing site at Karachi fish harbour during January 2013 to
December 2014. Frequency distributions of lengths were used to examine season patterns in the distribution and
abundance of both sexes of Teraponid fishes near Karachi. Data was stacked in seven length classes. The following
equation was used to calculate the length intervals of the length classes (Larson and Farber, 2000).

Maximum data value - Minimum data value

Length intervals =
4 Number of Classes

RESULTS AND DISCUSSION

The result of frequency distributions of fish lengths in present investigation showed the variations in the
distribution and abundance of individuals of both Teraponid species (Terapon jarbua and T. puta) in their different
length classes. The results indicated the presence of all length classes in commercial catches of Karachi Fish
Harbour all the year. During August to November, the individuals T. jarbua were observed higher in small-size
classes (Table 1a,b). The presence of individuals of T. puta in small-size classes were observed during the months of
February, May, September, and December (Table 2a,b) showing recruitment period for these species.
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Table 1a. Frequency distribution of lengths (%) of Terapon jarbua during January 2013 to December 2013.
All lengths are measured in millimeters (mm)

Size classes  Month Combined Male Female  Month Combined Male Female
Sexes Sexes
151-175 16.67 25.00 0.00 0.00 0.00 0.00
176-200 27.78 25.00 33.33 0.00 0.00 0.00
201-225 - 27.78 16.67 50.00 - 0.00 0.00 0.00
226-250 T'% 16.67 25.00 0.00 ::" 29.41 83.33 0.00
251-275 - 11.11 8.33 16.67 i 17.65 16.67 18.18
276-300 0.00 0.00 0.00 52.94 0.00 81.82
301-325 0.00 0.00 0.00 0.00 0.00 0.00
151-175 0.00 0.00 0.00 27.27 0.00 50.00
176-200 15.38 20.00 12.50 63.64 100.00  33.33
201-225 o 23.08 20.00 25.00 ® 9.09 0.00 16.67
226-250 & 50.00 50.00 50.00 > 0.00 0.00 0.00
251-275 uw 11.54 10.00 12.50 < 0.00 0.00 0.00
276-300 0.00 0.00 0.00 0.00 0.00 0.00
301-325 0.00 0.00 0.00 0.00 0.00 0.00
151-175 0.00 0.00 0.00 0.00 0.00 0.00
176-200 0.00 0.00 0.00 54.17 53.85 54.55
201-225 Q 36.84 44.44 30.00 2 45.83 46.15 45.45
226-250 = 39.47 44.44 35.00 & 0.00 0.00 0.00
251-275 = 10.53 11.11 10.00 n 0.00 0.00 0.00
276-300 13.16 0.00 25.00 0.00 0.00 0.00
301-325 0.00 0.00 0.00 0.00 0.00 0.00
151-175 0.00 0.00 0.00 4.76 0.00 12.50
176-200 455 11.11 0.00 28.57 23.08 37.50
201-225 g 45.45 22.22 61.54 o 61.90 76.92 37.50
226-250 L 27.27 55.56 7.69 0 4.76 0.00 12.50
251-275 < 22.73 11.11 30.77 © 0.00 0.00 0.00
276-300 0.00 0.00 0.00 0.00 0.00 0.00
301-325 0.00 0.00 0.00 0.00 0.00 0.00
151-175 0.00 0.00 0.00 7.14 15.38 0.00
176-200 0.00 0.00 0.00 17.86 0.00 33.33
201-225 %) 36.84 44.44 30.00 ® 42.86 46.15 40.00
226-250 > 42.11 44.44 40.00 2 32.14 38.46 26.67
251-275 = 5.26 11.11 0.00 z 0.00 0.00 0.00
276-300 15.79 0.00 30.00 0.00 0.00 0.00
301-325 0.00 0.00 0.00 0.00 0.00 0.00
151-175 0.00 0.00 0.00 0.00 0.00 0.00
176-200 13.33 20.00 10.00 9.09 20.00 0.00
201-225 o 13.33 0.00 20.00 o 81.82 60.00 100.00
226-250 < 26.67 20.00 30.00 S 9.09 20.00 0.00
251-275 = 46.67 60.00 40.00 a 0.00 0.00 0.00
276-300 0.00 0.00 0.00 0.00 0.00 0.00
301-325 0.00 0.00 0.00 0.00 0.00 0.00
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Table 1b. Frequency distribution of lengths (%) of Terapon jarbua during January 2014 to December 2014.

All lengths are measured in millimeters (mm)

Size classes  Month Combined Male Female  Month Combined Male Female

Sexes Sexes

151-175 9.09 12.00 5.26 0.00 0.00 0.00
176-200 31.82 40.00 21.05 0.00 0.00 0.00
201-225 < 36.36 28.00 47.37 < 0.00 0.00 0.00
226-250 ‘:'% 15.91 16.00 15.79 ; 31.58 66.67 0.00
251-275 i 4.55 4.00 5.26 i 26.32 33.33 20.00
276-300 2.27 0.00 5.26 4211 0.00 80.00
301-325 0.00 0.00 0.00 0.00 0.00 0.00
151-175 0.00 0.00 0.00 13.43 12.12 14.71
176-200 6.90 16.67 0.00 62.69 63.64 61.76
201-225 <, 20.69 16.67 23.53 = 23.88 24.24 23.53
226-250 g 58.62 58.33 58.82 g> 0.00 0.00 0.00
251-275 L 10.34 8.33 11.76 < 0.00 0.00 0.00
276-300 3.45 0.00 5.88 0.00 0.00 0.00
301-325 0.00 0.00 0.00 0.00 0.00 0.00
151-175 0.00 0.00 0.00 21.43 34.62 0.00
176-200 0.00 0.00 0.00 57.14 50.00 68.75
201-225 < 45.16 42.86 47.06 S, 21.43 15.38 31.25
226-250 = 25.81 57.14 0.00 o 0.00 0.00 0.00
251-275 = 9.68 0.00 17.65 n 0.00 0.00 0.00
276-300 19.35 0.00 35.29 0.00 0.00 0.00
301-325 0.00 0.00 0.00 0.00 0.00 0.00
151-175 0.00 0.00 0.00 21.88 7.14 33.33
176-200 13,51 11.11 15.79 9.38 14.29 5.56
201-225 <, 24.32 22.22 26.32 S, 53.13 78.57 33.33
226-250 s 40.54 55.56 26.32 = 12.50 0.00 22.22
251-275 < 21.62 11.11 31.58 o 0.00 0.00 0.00
276-300 0.00 0.00 0.00 0.00 0.00 0.00
301-325 0.00 0.00 0.00 3.13 0.00 5.56
151-175 0.00 0.00 0.00 11.29 24.14 0.00
176-200 0.00 0.00 0.00 9.68 0.00 18.18
201-225 = 14.29 28.57 7.14 = 29.03 27.59 30.30
226-250 > 9.52 14.29 7.14 C>) 50.00 48.28 51.52
251-275 = 66.67 57.14 71.43 z 0.00 0.00 0.00
276-300 9.52 0.00 14.29 0.00 0.00 0.00
301-325 0.00 0.00 0.00 0.00 0.00 0.00
151-175 0.00 0.00 0.00 0.00 0.00 0.00
176-200 11.76 0.00 22.22 20.00 41.67 0.00
201-225 s 23.53 25.00 22.22 < 64.00 41.67 84.62
226-250 g 5.88 12.50 0.00 3 8.00 16.67 0.00
251-275 - 41.18 25.00 55.56 o 8.00 0.00 15.38
276-300 17.65 37.50 0.00 0.00 0.00 0.00
301-325 0.00 0.00 0.00 0.00 0.00 0.00
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Table 2a. Frequency distribution of lengths (%) of Terapon puta during January 2013 to December 2013.
All lengths are measured in millimeters (mm)

Size classes  Month Combined Male Female  Month Combined Male Female
sexes sexes

100-109 0.00 0.00 0.00 0.00 0.00 0.00
110-119 15.00 15.38 14.29 63.64 50.00 66.67
120-129 ™ 85.00 84.62 85.71 o™ 18.18 50.00 11.11
130-139 ?'% 0.00 0.00 0.00 ; 18.18 0.00 22.22
140-149 i 0.00 0.00 0.00 i 0.00 0.00 0.00
150-159 0.00 0.00 0.00 0.00 0.00 0.00
160-169 0.00 0.00 0.00 0.00 0.00 0.00
100-109 3.23 0.00 4.76 0.00 0.00 0.00
110-119 0.00 0.00 0.00 0.00 0.00 0.00
120-129 ™ 6.45 0.00 9.52 ) 0.00 0.00 0.00
130-139 % 61.29 100.00 42.86 g> 100.00 100.00 100.00
140-149 L 22.58 0.00 33.33 < 0.00 0.00 0.00
150-159 6.45 0.00 9.52 0.00 0.00 0.00
160-169 0.00 0.00 0.00 0.00 0.00 0.00
100-109 0.00 0.00 0.00 20.00 0.00 29.41
110-119 5.13 6.25 4.35 56.00 75.00 47.06
120-129 ot 46.15 68.75 30.43 ™ 24.00 25.00 23.53
130-139 = 25.64 6.25 39.13 % 0.00 0.00 0.00
140-149 = 20.51 18.75 2174 @ 0.00 0.00 0.00
150-159 2.56 0.00 4.35 0.00 0.00 0.00
160-169 0.00 0.00 0.00 0.00 0.00 0.00
100-109 0.00 0.00 0.00 0.00 0.00 0.00
110-119 20.69 83.33 4.35 0.00 0.00 0.00
120-129 ™ 41.38 16.67 47.83 ™ 19.05 50.00 11.76
130-139 = 27.59 0.00 34.78 = 4.76 25.00 0.00
140-149 < 10.34 0.00 13.04 © 28.57 0.00 35.29
150-159 0.00 0.00 0.00 38.10 25.00 41.18
160-169 0.00 0.00 0.00 9.52 0.00 11.76
100-109 25.00 50.00 0.00 0.00 0.00 0.00
110-119 31.25 0.00 62.50 54.55 100.00 46.43
120-129 ot 31.25 50.00 12.50 ® 36.36 0.00 42.86
130-139 @ 12.50 0.00 25.00 C>) 9.09 0.00 10.71
140-149 = 0.00 0.00 0.00 pa 0.00 0.00 0.00
150-159 0.00 0.00 0.00 0.00 0.00 0.00
160-169 0.00 0.00 0.00 0.00 0.00 0.00
100-109 0.00 0.00 0.00 11.11 10.00 11.76
110-119 12.50 0.00 50.00 40.74 30.00 47.06
120-129 %) 87.50 100.00 50.00 oo 40.74 40.00 41.18
130-139 _é, 0.00 0.00 0.00 8 7.41 20.00 0.00
140-149 - 0.00 0.00 0.00 a 0.00 0.00 0.00
150-159 0.00 0.00 0.00 0.00 0.00 0.00
160-169 0.00 0.00 0.00 0.00 0.00 0.00
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Table 2b. Frequency distribution of lengths (%) of Terapon puta during January 2014 to December 2014.
All lengths are measured in millimeters (mm)

Size classes  Month Combined Male Female  Month Combined Male Female
sexes sexes

100-109 0.00 0.00 0.00 0.00 0.00 0.00
110-119 22.22 18.18 28.57 56.25 50.00 58.33
120-129 < 77.78 81.82 71.43 < 25.00 25.00 25.00
130-139 ?'% 0.00 0.00 0.00 ; 18.75 25.00 16.67
140-149 i 0.00 0.00 0.00 i 0.00 0.00 0.00
150-159 0.00 0.00 0.00 0.00 0.00 0.00
160-169 0.00 0.00 0.00 0.00 0.00 0.00
100-109 0.00 0.00 0.00 0.00 0.00 0.00
110-119 0.00 0.00 0.00 0.00 0.00 0.00
120-129 < 13.33 23.53 7.14 = 0.00 0.00 0.00
130-139 % 53.33 41.18 60.71 g> 100.00 100.00 100.00
140-149 L 26.67 35.29 21.43 < 0.00 0.00 0.00
150-159 6.67 0.00 10.71 0.00 0.00 0.00
160-169 0.00 0.00 0.00 0.00 0.00 0.00
100-109 0.00 0.00 0.00 21.05 0.00 33.33
110-119 3.39 10.53 0.00 57.89 85.71 41.67
120-129 = 40.68 63.16 30.00 < 21.05 14.29 25.00
130-139 = 44.07 21.05 55.00 % 0.00 0.00 0.00
140-149 = 10.17 5.26 12.50 @ 0.00 0.00 0.00
150-159 1.69 0.00 2.50 0.00 0.00 0.00
160-169 0.00 0.00 0.00 0.00 0.00 0.00
100-109 0.00 0.00 0.00 0.00 0.00 0.00
110-119 0.00 0.00 0.00 0.00 50.00 0.00
120-129 < 58.06 100.00 51.85 < 14.29 16.67 4.55
130-139 é_ 32.26 0.00 37.04 = 3.57 0.00 0.00
140-149 < 9.68 0.00 11.11 © 35.71 33.33 45.45
150-159 0.00 0.00 0.00 42.86 0.00 45.45
160-169 0.00 0.00 0.00 3.57 0.00 4.55
100-109 21.74 50.00 0.00 0.00 0.00 0.00
110-119 34.78 0.00 61.54 55.10 100.00 35.29
120-129 = 34.78 50.00 23.08 = 36.73 0.00 52.94
130-139 @ 8.70 0.00 15.38 C>) 8.16 0.00 11.76
140-149 = 0.00 0.00 0.00 pa 0.00 0.00 0.00
150-159 0.00 0.00 0.00 0.00 0.00 0.00
160-169 0.00 0.00 0.00 0.00 0.00 0.00
100-109 0.00 0.00 0.00 4.00 0.00 9.09
110-119 10.00 0.00 12.50 36.00 21.43 54.55
120-129 s 90.00 100.00 87.50 < 52.00 64.29 36.36
130-139 _é, 0.00 0.00 0.00 8 8.00 14.29 0.00
140-149 - 0.00 0.00 0.00 a 0.00 0.00 0.00
150-159 0.00 0.00 0.00 0.00 0.00 0.00
160-169 0.00 0.00 0.00 0.00 0.00 0.00
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The studies on length distribution give an insight into life-history and the recruitment season of fish. The
environmental conditions of Pakistani waters have been shown to be of good quality for Teraponid species (Masood
et al., 2015). This is supported by the results of the present study where the presence of specimens in all size classes
indicates that all life-history stages were found in the area. Frequency distribution of lengths is a significant
association of life history, ecology, and distribution of species and it may be affected by diet, feeding habits and
morphology of fishes (Steele and Lopez-Fernandez, 2014). The presence of large-sized fishes in the studied samples
shows the suitability of environmental conditions in favor of adult fishes and gives a better spawning ground for
Teraponid fishes (Ranjan et al., 2005). The food and feeding habits are the most significant parameter which affects
the distribution of length of a fish. The availability of food and variations in the available food cause a difference in
the accessibility of nutrients, hence, produce competition of food in an area which altogether effects on the length
distribution of fishes (Mathialagan et al., 2014). Juvenile fish mostly desired low salinity areas, therefore, small-
sized or juvenile fishes are abundant in estuaries or creek areas, where salinity level is relatively low. Therefore,
salinity could be considered as a major factor affecting the length distribution of fishes (Cardona, 2006; Akinrotimi
et al., 2010). The abundance of adult fishes in high salinity, the abundance of medium-sized fishes in brackish
waters, and the abundance of juveniles in low salinity areas have been studied by Karna et al. (2011) supporting the
effect of salinity on length-frequency distribution of Teraponid species.

Froese and Pauly (2015) have reported a size range of 9.6-26.8cm for Terapon jarbua and 10.2-11.2cm for T.
puta from different areas of the world. Harrison (2001) reported standard length range of T. jarbua as 10-148mm
from South Africa. Kulbicki et al. (2005) from New Caledonian lagoon have been examined size range of T. jarbua
from 2-28.5cm. Karna and Panda (2012) investigated fork length ranging between 59-123mm for T. jarbua and 93-
122mm for T. puta. Nyanti et al. (2012) have reported the total length of T. jarbua as 14.90cm from station 1,
12.30cm from station 2, 8.25cm from station 3 and 9.20cm from station 4 of Lutong River, Malaysia. Isa et al.
(2012) have observed the length-frequency distribution of T. jarbua as 5.7-11.4cm from Kedah. Lavergne et al.
(2013) from Wider Gulf of Aden have been studied the length distribution for T. jarbua as 4.7-27.99cm in standard
length. Manoharan et al. (2013) from India had recorded the size range of T. jarbua as 12.5-37.5cm for males and
12.1cm-36.9cm for females. These differences in length distribution may be spatial or temporal or may be due to the
habitat condition, stock size, health, and characteristics of other populations, which may also vary in different
habitats and seasons (Ranjan et al., 2005).

During the study period, the presences of combined, male, and female sexes of both Teraponid species (T. jarbua
and T. puta) in all length classes signify the occurrence of immature to fully-grown specimens. That is an indication
of good environmental conditions for the comfortable living of Teraponid species in Pakistani waters (Masood et al.,
2015). Siyal and Amir (2012) observed the length-frequency distribution of Pampus argenteus from Pakistan. They
found that the fishes were dominant in midsize classes while few in lowest and highest size classes. Mathialagan et
al. (2014) observed the same results of length-frequency distribution for male, female, and combined sexes of
Cirrhinus reba from India. Patimar (2008) observed the dominance of males of Liza saliens in small size groups
while, females were numerous in large size groups. Lawson and Olagundoye (2011) have observed length
distribution of specimens of Polydactylus quadrifilis from Ologe lagoon. They reported the abundance of sub-adults
(181-280mm) in the samples. Based on length-frequency distribution, Jadhav and Rathod (2014) have been
examined first recruitment in the stock of Lepturacanthus savala during April and second recruitment during July
and August from India. Ezenwaji and Ezenwaji (2009) have been observed only one peak in length-frequency
distribution of Citharinus citharus and Alestes baremoze from Nigeria. While, Valdez-Pineda et al. (2014) have
been examined the distribution in Sphoeroides annulatus from Mexico and found that majority of fishes were fall in
midsize range. Furthermore, Ghosh et al. (2014) have reported the exploitation of juvenile Trichiurus lepturus from
northern Arabian Sea and northern Bay of Bengal based on their size frequency distribution.

CONCLUSION

The results of frequency distributions of lengths indicated the presence of specimens in all length classes. It
may be concluded that all life-history stages were found in the area the environment near Karachi coast is suitable
for the two Teraponid species (Terapon jarbua and T. puta).
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