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Abstract

The length-weight (L-W) relationships of 19 fish species, 4 molluscs and 2 crustacean species, caught during January 2009
and November 2011, are presented. The mean value of ‘parameter b’ was 2.881+0.399, ranging from 1.758 to 3.616. The L-W
relationships for all studied species were significant (P<0.01), whereas they were isometric only for three species (i.e. Scorpaena

porcus, Pomatomus saltatrix and Neogobius melanostomus).

Keywords: Length-weight relationship, Black Sea.

Introduction

Variability in size has important implications for di-
verse aspects of fisheries science and population dynam-
ics (Erzini, 1994). To estimate the weight of fish from
length, the length-weight relationship (LWR) (W=aL?)
is used (Beyer, 1991; Pauly, 1993; Petrakis & Stergiou,
1995; Froese, 1998; Frota et al., 2004), which is also a
useful tool for evaluating the life history of fish and mor-
phological comparisons between different fish species
and/or habitats, time periods and/or regions (Gongalves
etal., 1997).

Several studies have been carried out on LWR for
fish species in the Black Sea, the Sea of Marmara, the
Aegean Sea and the Mediterranean Sea (Taskavak & Bi-
lecenoglu, 2001; Filiz & Bilge, 2004; Karakulak et al.,
2006; Ozaydin &Taskavak, 2006; Akyol et al., 2007
Demirhan & Can, 2007; Ismen et al., 2007; Ozaydin et
al., 2007; llkyaz et al., 2008; Ceyhan et al., 2009; Ergu-
den et al., 2009; Keskin & Gaygusuz, 2010). The aim of
this study was to provide data on the relationship between
the length and weight of species caught during a 3-year
sampling period. Therefore, in this work, the LWR equa-
tion of 25 species along the Black Sea coasts of Turkey
was evaluated based on the first comprehensive survey.

Material and Methods

Surveys were conducted mainly along the Eastern
and Central Black Sea coast of Turkey. Sampling coor-
dinates were between 41°23°15” K — 41°29°32 D and
41°10°39” K —29°34°41” D. The area between Bospho-
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rus (Sile) and Sakarya River (Sakarya) were also includ-
ed into the sampling locations for baby clam as shown
in Figure 1. The samples were caught using bottom
trawl (18 and 22 mm mesh sizes in cod-end), purse seine
(mesh size 12 and 13 mm), gillnet nets (stretched mesh
size 16, 17 and 18 mm) and hydraulic dredges (350 mm
mouth opening, 300 mm long, 8.5 mm bar range). The
samplings were carried along the Black Sea coast of Tur-
key from January 2009 to November 2011. The majority
of the measurements were performed on fresh samples
but some of them were carried to the laboratory frozen
(-18°C) or on ice, in Styrofoam boxes when necessary.

All species were identified according to the Fish-
Base®, measured (total length, TL) and weighed (total
weight, W) to the nearest 0.1 cm and 0.01 g, respectively.
The relationship between length and weight was calculat-
ed using the W=al.® equation, in which W is total weight
(g), Lis TL (cm) and a and b are the equation parameters
calculated by the least squares method using the loga-
rithmic form of the equation. Descriptive statistics were
derived using Excel (Microsoft Excel® 2007) statistical
functions. Student ¢ tests and ANCOVA were performed
using the Statistica® 8.0 software package.

Results

L-W relationships were estimated for 19 fish, 2 Gas-
tropoda, 2 Bivalvia and 2 Crustacea species. The major-
ity of the samples were represented by Mullidae (26%)
and Gadidae (22%). Minimum and maximum lengths,
weights, LWR parameters and standard errors of ‘b’ val-
ues were given in Table 1.
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Fig. 1: Sampling locations in the Black Sea (HYD: hydraulic dredge, TRWL: trawl net, PS: Purse seine net, GN: gillnet).

Values of ‘b’ ranged between 1.758+0.044 (Liocarci-
nus vernalis) and 3.616+1.345 (Gaidropsarus mediter-
ranues). Most of the R? values were greater than 0.81
(Table 1). L-W relations per fishing gear were estimated
for the most abundant fish species (Table 2). Comparison
of the fishing gear estimates of the b values for the most
abundant fish captures showed significant differences
(ANCOVA: p<0.05) (Table 2). According to table 2, the
b values, with the exception of Engraulis encrasicolus in
the bottom trawl, ranged between 2.2 and 3.8.

Discussion

This study covers the recent information on the
length-weight relationship of 25 species living in the
Black Sea. For two of them (Cardium edule and Gour-
mya vulgata) these are the first data from the Turkish
Black Sea area. “a” and “b” parameters for the rest of
the species have been updated against ongoing environ-
mental and ecological changes in the Black Sea. Table 3
shows comparisons of the LWR parameters of the species

Table 2. Length-weight relations per fishing gear for most abundant fish species caught in the Black Sea.

TL (cm) L-W relationships
n Min Max a b SE, R?
Engraulis encrasicolus Purse Seine 1494 5.9 14.6 0.001 3 0.04 0.946
Bottom Trawl 2 12 12.3 1.688 0.799 - 1
Gillnet 92 9.4 15 0.013 2.679 0.11 0.949
Merlangius merlangus Purse Seine 28 7.2 21.1 0.001 3.724 031 0.957
Bottom Trawl 1325 5.9 222 0.005 3.162 0.05 0.923
Gillnet 939 8.6 22.1 0.010 2.878 0.08 0.822
Mullus barbatus Purse Seine 210 53 16.7 0.011 2.894 0.07 0.965
Bottom Trawl 2192 5.7 19 0.007 3.111 0.03 0.962
Gillnet 291 8.2 19 0.021 2727 0.12 0.837
Trachurus mediterraneus  pyree Seine 476 6.2 19 0.006 3.104 0.07 0.978
Bottom Trawl 9 132 17 0.0001 3.817 0.44 0.977
Gillnet 139 9.7 19.5 0.006 3.145 0.10 0.951
Sprattus sprattus Purse Seine 138 6.4 10.7 0.032 2.176 0.14 0.742
Bottom Trawl 285 5.6 10.5 0.005 3.016 0.05 0.917
Chamelea gallina Bottom Trawl 1 1.3 3 0.473 2.254 0.09 0.932
Hydraulic dredge 617 0.8 28 0.422 2.324 0.07 0.944
Rapana venosa Bottom Trawl 485 2 9.8 0.234 2785 0.02 0.916
Gillnet 21 3.1 5 0.460 2618 0.13 0.885
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covered by this study and of the values obtained from the
literature (various sources) regarding the research studies
carried out in seas surrounding Turkey and other seas in
the world. According to the results of the study, the ‘a’
values ranged from 0.0010 to 1.2090 while the ‘b’ pa-
rameter varied between 1.758 and 3.616 (Table 3). The
most abundant species in the samples were red mullet
followed by whiting, anchovy, baby clam, rapa whelk,
Mediterranean horse mackerel and sprat. Parameter ‘b’
for red mullet in this study was lower than the one ob-
tained from the Sea of Marmara (Bok et al., 2011) and
the Aegean Sea (Cicek et al., 2006) but slightly higher
than from the Mediterranean Sea (Sangun et al., 2007).
The ‘b’ coefficient value obtained for whiting was found
to be similar to the values of the same species studied for
the Sea of Marmara (Bok ez al., 2011) and slightly higher
than for the Aegean Sea (Ismen ef al., 2007). Regres-
sion coefficient ‘b’ for anchovy was found to be lower
than the findings obtained in the Aegean Sea (Cicek et
al., 2006) but higher than in the other seas (Cicek et al.,
2006; Sangun et al., 2007). There are very limited studies
on the growth of baby clam in Turkey. The value of ‘b’
was found to be lower than in the other studies carried
out in the Black Sea (Dalgic & Karayucel, 2007) and the
Sea of Marmara (Tuncer & Erdemir, 2002). This may be
attributed to the ecological differences because the Back
Sea has lower salinity and overfished baby clam stocks
due to intensive use of hydraulic dredges in the Black
Sea. Rapa whelk’s ‘b’ value is higher than in the previ-
ous study carried out in the Black Sea (Duzgunes et al.,
1992). Sprat is the only species with an under fished stock
in the Turkish EEZ of the Black Sea, due to the fact that
sprat fishing is performed by a limited amount of license
allocations and at that time of the year no other fishing
activity is performed. Therefore, the ‘b’ values estimated
by this study were found to be higher than by the study
carried out by Kalayci et al. (2007). Horse mackerel is
the second commercially important pelagic fish species
in the Black Sea. The regression value of ‘b’ found in this
research is lower than for the Aegean Sea (Ceyhan et al.,
2009) but higher than in the value for the Mediterranean
Sea (Sangun et al., 2007) (Table 3).

The findings of this study are useful for comparing
the results of other studies carried out at different times
and places. Additionally, it is very important to provide
recent input data for stock assessments and surplus pro-
duction models.
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