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Abstract. This paper presents the relations between total length and weight for ten demersal fishes from eastern 
Korean waters: Alcichthys alcicornis (Steindachner 1881); Cleisthenes pinetorum Jordan et Starks, 1904; 
Dasycottus setiger Bean, 1890; Gadus macrocephalus Tilesius, 1810; Glyptocephalus stelleri (Schmidt, 1904); 
Gymnocanthus herzensteini Jordan et Starks, 1904; Gymnocanthus intermedius (Temminck et Schlegel, 1843); 
Liparis punctulatus (Tanaka, 1916); Lycodes tanakae Jordan et Thompson, 1914; and Pseudopleuronectes 
herzensteini (Jordan et Snyder, 1901). Fish samples were collected seasonally between 2011 and 2017 using 
bottom gill net and trammel net. The values of exponents a and b from the weight–length relations (WLRs) were 
estimated. The WLRs for A. alcicornis, G. herzensteini, G. intermedius, and L. punctulatus were estimated for 
the first time, and new maximum lengths were recorded for G. herzensteini and L. punctulatus. All the relations 
between total length and weight were statistically significant (all r2 > 0.937). The values of exponent b, estimated 
using simple linear least squares of log10-transformed weight and length data, ranged from 2.899 to 3.416. 
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INTRODUCTION
Studies of morphometric relations are useful tools in 

fisheries research because they can identify and compare 
specific species, populations and stocks (King 1995, 
Froese 1998). For example, the weight–length relation 
(WLR) of a particular species is commonly used to 
estimate the mean weight for a given length group and 
to convert length observations into weights to provide 
a measure of the biomass (Froese 2006, Froese et al. 
2011). Since stock assessment models and management 
for fisheries require information about body weight for 
estimation of biomass and regulation of catches, weight 
can be predicted from length using a weight–length 
relation (Froese et al. 2014). Furthermore, the weight–
length relation allows the fish condition to be estimated 
and used in analyses of ontogenetic changes (Froese 2006, 
Ferraton et al. 2007) and for comparisons of intra- and 
inter-regional life-history traits (Morey et al. 2003, Barnes 
et al. 2011). The exponent b from WLR can be used as 
a fundamental parameter to understand the structure of a 
fish population (Le Cren 1951, Froese 2006).

The ten fish species—Alcichthys alcicornis 
(Steindachner 1881); Cleisthenes pinetorum Jordan et 
Starks, 1904; Dasycottus setiger Bean, 1890; Gadus 
macrocephalus Tilesius, 1810; Glyptocephalus stelleri 
(Schmidt, 1904); Gymnocanthus herzensteini Jordan et 
Starks, 1904; Gymnocanthus intermedius (Temminck 

et Schlegel, 1843); Liparis punctulatus (Tanaka, 1916); 
Lycodes tanakae Jordan et Thompson, 1914; and 
Pseudopleuronectes herzensteini (Jordan et Snyder, 
1901)—are among important commercial fishes in eastern 
Korean waters (Anonymous 2017). Although WLRs of 
several demersal fishes including 29 demersal fishes and 
commercial righteye flounders inhabiting eastern waters 
of Korea have been studied (Park and Huh 2015, Kwak 
and Park 2016), there is still insufficient information 
about WLR parameters for Korean fishes in this region. 
This study reports WLRs for ten fish species collected by 
bottom gill net and trammel net from the eastern coast of 
Korea. This paper represents the first step in the collation 
of biometric data and parameters in support of the future 
studies on somatic growth for Korean teleosts.

MATERIAL AND METHODS
Fish were sampled seasonally in each year between 

2011 and 2017 off the eastern waters of Korea (36°44′–
36°48′N, 129°26′–129°40′E) from depths between 50 and 
150 m using both bottom gill net (75 m length, 2 m height, 
90 mm mesh) and trammel net (90 m length, 2.8 m height, 
600 mm and 85 mm mesh in outer and inner panels, 
respectively) on a commercial boat. The nets set for 24 h 
and samples were collected in the morning. Immediately 
after capture, individuals packed with ice and transported 
to the laboratory where total length (TL) and wet weight 
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(W) were measured to the nearest 0.1 cm and nearest 0.1 
g, respectively. All scientific names were verified using 
FishBase (Froese and Pauly 2018).

For each species, the allometric equation of weight–
length function, 

W = aTLb

was fitted to the data using linear regressions of log10-
transformed data, where W is the wet weight in g, TL is 
the total length in cm, and a and b are the intercept and 
allometric coefficient, respectively. Extreme outliers were 
removed before fitting the linear regression (Froese et al. 
2011). The 95% confidence intervals (CI) of parameters 
a and b and the statistical significance level of r2 were 
estimated using SYSTAT software (Systat version 
18. SPSS Inc., USA). Because analysis of covariance 
(ANCOVA) was detected no significant differences in the 
slopes of weight–length regressions among seasons and 
years, WLRs were summarized for all seasons and years. 
Differences of b values from the isometric value of 3 were 
tested using Student’s t-test. An assumed significance 
level of 0.05 was used in the statistical analysis.

RESULTS AND DISCUSSION
Weight–length regressions were performed using 5884 

specimens of the ten species belong to six families (Table 
1). The estimated parameters a and b for the WLRs, along 
with the descriptive statistics by species, are given in Table 
1. All the coefficients of WLRs were highly significant (P 
< 0.05), with r2 values > 0.937. The r2 values ranged from 
0.937 for Gymnocanthus intermedius to 0.986 for Liparis 
punctulatus. Estimated b values ranged from 2.899 for 
Dasycottus setiger to 3.416 for Glyptocephalus stelleri.

The b values of all species were within the expected 
range of 2.5 to 3.5 (Froese 2006). The b values for eight 
species were found the higher end of the expected range, 
indicating a tendency towards positive allometry, which 
is in accordance with the majority of fish species because 
most large specimens were thicker than small conspecifics 
(Froese 2006), while those of Dasycottus setiger and 
Lycodes tanakae were shown negative allometry 
or isometry, respectively. The WLRs for Alcichthys 
alcicornis, Gymnocanthus herzensteini, Gymnocanthus 
intermedius, and Liparis punctulatus are firstly reported 
in this study. Our result also provides new maximum 
lengths for G. intermedius and L. punctulatus (28.6 cm 
TL and 70.0 cm TL, respectively). Parameters of WLRs for 
remaining 6 species were available in FishBase (Froese 
and Pauly 2018). WLRs for the three flounder species, 
Cleisthenes pinetorum, Glyptocephalus stelleri and 
Pseudopleuronectes herzensteini have also been reported 
from the eastern Korean waters (Kwak and Park 2016). 
Although most of the previous listings of WLR parameters 
were similar, some descriptive statistics were unusual for 
a and b values, which might preclude direct comparisons 
with the results of our study. For example, the parameters 
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of a and b for G. stelleri from the North Pacific were not 
reliable due to abnormally high estimates (Fadeev 2005).

The WLRs obtained here were compared with the 
Bayesian estimates of WLRs in FishBase (Froese et al. 
2014), and the values of intercept a for each species were 
within the ranges expected for the species or the family 
and body shape where they belong. Thus, our estimates 
of the WLRs for the ten species are acceptable as valid 
WLR parameters. 

In conclusion, this study provides WLRs of ten demersal 
fishes caught on the eastern Korean waters. Although 
some information already exists on these relations for 
Korean fishes, this study represents the first quantitative 
analysis of a set of body size and weight parameters for 
teleost species in eastern Korean waters. This research will 
contribute towards future stock assessment studies and 
can be useful for sustainable utilization and management 
of fishery resources in the region, and also for fishery 
biologists/managers in Korea.
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