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Length-weight relationships are presented for 24 fish species representing 12 families captured monthly
from February 2009 to March 2010, off the southwestern coast of Taiwan. 12 of these species are
documented in fishbase, but no length-weight relationships were available. One record of maximum
length was recorded. Among all estimated parameter b of 24 species, there was significant difference of
3 for 15 species. Compared length-weight relationships with previous studies, the trends were obviously

different.
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INTRODUCTION

Fish length-weight relationships are basic biological
parameters which have been used in stock assessment
(Binohlan and Pauly, 1998; Garcia et al., 1998; Haimovici
and Velasco, 2000; Koutrakis and Tsikliras, 2003; Valle et
al., 2003; Ecoutin et al., 2005; Fafioye and Oluajo, 2005).
These relationships have been used in the conversion
between fish length and weight to provide some measure
of biomass (Froese, 1998). In addition, the length weight
relationship indicates the degrees of stabilization of
taxonomic characters in fish species and very useful in
the management and exploitation of fish populations
(Pervin and Mortuza, 2008). Growth of fish usually
indicated through increase in length and weight (Jobling,
2002) is the most appropriate characteristic to determine
the population analysis at a particular time. The values
are used for prediction of growth parameters and fish
mortality rate which is essential for fish stock assessment.
More- over, fish length can be measured more accurately
than weight on boats and can be easily converted to
weight.

In this study, Sciaenidae is an important food source for

*Corresponding author. E-mail: bowin1109@gmail.com. Tel:
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Sousa chinensis; therefore, the survey of the fishery
resources in this area is crucial. This study provided
length-weight relationships for 24 fish species which were
caught by bottom trawling off the southwestern coast of
Taiwan.

MATERIALS AND METHODS

In this study, the fish were collected by bottom trawling off the
southwestern coast of Taiwan monthly from February 2009 to March
2010. The catches were immediately iced and transported to the
laboratory for identifying and measuring weight (to the nearest 0.01
g) and length (to the nearest 0.01cm) of each specimen.

The length-weight relationship (LWR) is described bZ the following
potential regression equation (Ricker, 1973): W = aL’, where, W'is
the total weight (g), L is the length (cm), a and b is regression
coefficients. Regression analysis was employed on log-transformed
data and a and b were estimated. Before regression analysis of log
W on log L, log-log plots of length and weight values were
performed for visual inspection of outliers (Froese, 2006). Only
extreme outliers attributed to data error were deleted from further
analyses. In order to ensure the quality of the parameters to
describe the relationship between length and weight of the fish, a
total sample size for each species of at least 20 specimens was
required. To compare the difference of parameter b from 3, t-test
was used to test the significant difference. Finally, the previous
study of LWR for the same species was also compared using plot.
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Table 1. Length-weight relationships (LWR) of fishes caught by bottom trawling off southwestern coast of Taiwan.

b value and 3 significant

i Size (cm, FL or TM .D.
Family Specie L;e;g;h n Fez;:;ly ( ) a b r? value i f[:)

Min Max )
Carangidae Alepes djedaba SL 87 0.91 2.3 14.500 0.05 258 0.97 0.00 0.44
Chaetodontidae  Chelmon rostratus SL 57 0.60 35 11.500 0.01 3.47 0.76 0.07 1.93
Clupeidae Nematalosa come* SL 542 5.69 7.3 16.500 0.04 277 0.83 0.00 1.27
Cynoglossidae Paraplagusia bilineata* TL 20 0.21 9.3 31.600 0.01 3.01 0.96 0.94 0.61
Enaraulidae Thryssa hamiltonii SL 34 0.83 7.3 20.500 0.01 3.01 0.93 0.94 0.83
9 Stolephorus indicus SL 45 - 3.3 5.500 0.00 4.03 0.91 0.00 1.28
Gobiidae Taenioides cirratus™ TL 134 1.41 5.2 20.600 0.01 2,59 0.86 0.00 1.04
Leiognathus berbis* SL 24 28.80 4.0 8.700 0.04 264 0.82 0.19 1.30
Leiognathus bindus SL 133 - 6.4 9.500 0.06 2.55 0.76 0.00 1.44
Leiognathidae Nuchequula nuchalis* SL 206 - 6.4 9.800 0.03 298 0.82 0.84 1.41
Eubleekeria splendens SL 153 - 3.7 10.800 0.04 2.73 0.69 0.07 1.86
Secutor ruconius SL 2229 - 0.7 7.900 0.06 263 0.8 0.00 1.30
Polynemidae Polydactylus sexfilis SL 19 0.20 55 14.200 0.01 3.27 0.99 0.00 0.33
Argyrosomus macrocephalus™ SL 1784 52.10 3.2 16.600 0.01 3.28 0.88 0.00 1.20
Argyrosomus pawak* SL 1076 - 2.6 18.500 0.01 3.16 0.91 0.00 0.98
Chrysochir aureus* SL 311 - 21 29.700 0.01 3.10 0.98 0.00 0.45
Sciaenidae Johnius amblycephalus* SL 60 - 3.0 17.000 0.02 292 0.96 0.29 0.59
Johnius belangerii SL 1217 - 3.1 19.700 0.03 2.83 0.86 0.00 1.11
Johnius distinctus™ SL 151 - 4.2 18.500 0.03 2.88 0.85 0.22 1.20
Johnius sina* SL 56 - 2.4 14.700 0.04 261 0.81 0.03 1.30
Otolithes ruber SL 311 - 43 20.700 0.03 2.63 0.83 0.00 1.19
Sillaginidae Sillago sihama SL 729 7.65 46 18.600 0.02 2.60 0.82 0.00 1.21
Soleidae Solea ovata* TL 96 1.01 4.2 8.600 0.09 2.18 0.64 0.00 1.64
Sparidae Acanthopagrus schlegelii schlegelii SL 68 0.71 9.4 28.700 0.04 2.95 0.99 0.25 0.36

*, No available WLR in fishbase; n, number ; Min= minimum; Max= maximum; TL= total length; a, b = regression coefficients; r* = coefficient of determination; S.D. of b=standard deviation of b.



Table 2. Comparison of the parameter of length-weight and the previous studies.
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This study Previous study
Family Specie Max a b Max length  1/3 Max length
(length type) (length type)

Carangidae A. djedaba 14.5 0.05 2.82 40 (TL) 13.3(TL)
Chaetodontidae C. rostratus 11.5 0.02  3.00 20 (SL) 6.7(SL)
Clupeidae N. come” 16.5 NA NA 21 (SL) 7 (SL)
Cynoglossidae P. bilineata* 31.6 NA NA 30 (TL) 10 (TL)
Enaraulidae T. hamiltonii 20.5 0.01 3.16 27 (SL) 9 (SL)
g S. indicus 5.5 0.00 3.16 15.5 (SL) 5.2 (SL)
Gobiidae T. cirratus* 20.6 NA NA 30 (TL) 10 (TL)
L. berbis* 8.7 NA NA 11 (TL) 3.7 (TL)

L. bindus 9.5 0.05 2.87 11 (TL) 3.7 (TL)

Leiognathidae N. nuchalis* 9.8 NA NA 25 (TL) 8.3 (TL)
E. splendens 10.8 0.04 2.9920 17 (TL) 5.7 (TL)

S. ruconius 7.9 0.01 2.7340 8 (TL) 2.7 (TL)

Polynemidae P. sexfilis 14.2* 0.02 3.00 61 (TL) 20.3 (TL)
A. macrocephalus™ 16.6 NA NA 23 (SL) 7.7 (SL)

A. pawak* 18.5 NA NA 22 (SL) 7.3 (SL)

Chrysochir aureus™ 29.7 NA NA 30 (SL) 10 (SL)

Sciaenidae J. amblycephalus™ 17.0 NA NA 25 (SL) 8.3 (SL)
J. belangerii 19.7 0.01 3.1050 30 (TL) 10 (TL)

J. distinctus* 18.5 NA NA 22 (SL) 7.3 (SL)

J. sina* 14.7 NA NA 40 (TL) 13.3 (TL)

O. ruber 20.7* 0.02 2.9160 90 (TL) 30 (TL)

Sillaginidae S. sihama 18.6 0.01 3.1800 31 (SL) 10.3 (SL)
Soleidae S. ovata* 8.6 NA NA 10 (TL) 3.3(TL)

Sparidae A. schlegelii schlegelii 28.7 0.02  3.00 50 (SL) 16.7 (SL)

3947

*=No available WLR in fishbase; n= number Min= minimum; Max= maximum; FL= fork length; a, b = regression coefficients;

r? = coefficient of determination.

RESULTS AND DISCUSSION

Although, 99 species were caught in the study period,
only 24 species had a sample size of at least 20,
representing fish from 11 families, for which LWRs were,
estimated (Table 1). Among these 11 families, the most
abundance was Sciaenidae (52.1%) and the second was
Leiognathidae (28.8%), and other families were lower
than 10% (Table 1). The species, sample size (n), size
range of fork length (FL) or total length (TL), length-weight
parameters (a, b) and the coefficient of determination (12)
are given. The range of b was from 2.18 to 4.03 and that
of 15 species was significantly different from 3.

For 12 species whose b values are asterisked in Table 1,
no LWR information had been previously recorded in

fishbase (Froese and Pauly, 2010). LWR parameters may
vary by season, habitat and even on a daily basis
(Bagenal and Tesch, 1978; Olim and Borges, 2006). The
LWR in fishes can be affected by several factors including
habitat, season, degree of stomach fullness, gonad
maturity, sex, health, preservation techniques and
differences in the observed length ranges of the specimen
caught (Tesch, 1971; Wootton, 1998). None of these
factors were considered in this study. However, the LWRs
of this study were almost different from previous fishbase
(Froese and Pauly, 2010) at the same species (Figure 1).

Among the maximum length of the species for this study,
all species were over 1/3 recorded max length beside the
two species, Polydactylus sexfilis and Otolithes ruber
(Table 2). Therefore, the LWRs of this study could be used
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Figure 1. Compare this study with previous fishbase (Froese and Pauly, 2010) for LWRs at

the same species.

to represent the off southwestern Taiwan.
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