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Abstract: The length, weight and sex distribution of flounder caught by bottom trawl were investigated in
relation with seasons in the south-eastern Black Sea (oof Trabzon). The size ranges were 12.0-
27.9 cm and 11.2-38.2 cm for male and female flounder, respectively. Mean total length and
weight were 27.6+3.61 cm and 248.0+91.25 g for females, 21.1+1.86 cm and 103.4+27.23 g
for males, and 24.2+4.30 cm and 172.1+97.88 g for all individuals. Significant differences
were found both in length and weight values of flounder between seasons. The length frequen-
cies of flounder differed significantly between spring and other seasons (P < 0.001). Significant
differences were found for sex ratios of flounder in spring. The length-weight relationship for
females, and males were estimated as W = 0.0184 * L%®® (r = 0.90), and W = 0.0202 * L*>%%
(r =0.87), respectively.
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Ozet: Guney-Dogu Karadeniz'deki Pisi Baligi (Platichtys flesus
luscus Pallas, 1871)'nin Boy, Agirhk ve Cinsiyet
Dagiliminin Mevsimsel Degisimi

Giney-Dogu Karadeniz’de (Trabzon agiklarinda) dip trolii ile avlanan pisi baliginin boy, agir-
lik ve cinsiyet dagiliminin mevsimsel degisimi incelendi. Erkek ve disi pisi baliklarinin boy-
lar1, sirasiyla, 12.0-27.9 cm ve 11.2-38.2 cm arasinda degisti. Ortalama toplam boy ve agirlik-
lar disi; 27.6 £ 3.61 cm, 248.0 £ 91.24 g, erkek 21.1 + 1.86 cm, 103.4 £27.23 g ve tiim bireyler
i¢in 24.2 £ 4.30 cm, 172.1 £+ 97.88 g olarak belirlendi. Pisi baliklarinin hem boy hem de agirlik
degerlerinde mevsimler arasindaki farklar 6nemli bulundu. flkbahar ile diger mevsimler ara-
sinda boy frekans dagilimi agisindan nemli fark vardi (P < 0.001). ilkbaharda pisi bali-
gmin cinsiyet oranlarinda énemli farklar bulundu. Boy-agirlik iliskisi disiler icin W = 0.0184
* 1.2.8485 (r = 0.90), erkek bireyler icin W = 0.0202 * L2.7898 (r = 0.87) olarak hesaplandi.

Anahtar Kelimeler: Pisi baligi, Platichtys flesus luscus, Cinsiyet orani, Mevsimsel degisim
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Introduction

The flounder, Platichtys flesus luscus, is one
of the most commercially important flatfishes in
the Black Sea coastal waters of Turkey. The
species is widely distributed in the Atlantic, the
western Mediterranean, the Adriatic Sea, the
Aegean Sea and also the Marmara Sea, Black Sea
and Azov Sea (Borsa et al. 1997).

The Black Sea’s fisheries have deteriorated
dramatically in the past three decades and the
diversity of commercial fish caught has
decreased over this period from about 26 species
to six. The flounder population, an important
species for the Black Sea’s icthyofauna in the
1960s, has also decreased (Zaitsev et al. 1997).

Although, there have been several studies on
age and growth (Draganik and Kusczynski, 1993;
Samsun, 1995; Ozdamar et al. 1995), feeding
habits (Fonds et al. 1992; Seyhan et al., 1996),
genetic structure (Borsa et al., 1997) and mating
behavior (Kosior et al., 1996) in other regions,
there is no record about the seasonal variation of
flounder in this area. The parameter values of the
stock should be also examined because these
values for the species would be varied depending
upon the ecological circumstance which differs
among regions,

The aim of the present study was to determine
the length, weight and sex distribution of
flounder caught by bottom trawl in the south-
eastern Black Sea, according to seasons. These
data can be useful for improving the management
of the whole flounder population.

Materials and Methods

The study was carried out between 41°03" N
latitude and 39°45" E longitude, on the south-
eastern Black Sea coast (mainly oof-Trabzon) of
Turkey. 1598 individuals were collected with a
trawl net (14 mm codend mesh size) by the
research vessel of the Central Fisheries Research
Institute (CFRI) during a survey conducted
monthly intervals at a depth of 15-90 m off Trab-
zon, Turkey, between August 1995 and August
1996, and each hauling time was normally
restricted to 30 min.

The sexes were determined after dissection.
Fish were sexed by simple visual observation of
the gonad’s physical appearence (Holden and

Raitt, 1974). Weights of gonads were determined
(nearest 0.001 g) after blotting blood and water.
Additionally, total length (L), and body weight
(W) were measured with 1 mm and 0.01 g
precision in fresh samples, respectively.

The relationship between length and weight
was established as;

W=al®

where W is body weight (g), L is total length
(cm), and a and b are coefficients of the
functional regression between W and L (Ricker,
1975).

The observed differences were evaluated
statistically using one-way ANOVA and
Student’s t-test. A chi-square (y2) test was used
to detect differences in the sex ratios.
Comparisons of length frequency distributions
among seasons were carried out using the
Kolmogorov-Smirnov test (Zar, 1999).

Results and Discussion

A total of 1598 flounder specimens were
examined. The size ranges were 11.2-38.2 cm
and 17.9-614.0 g, and 12.0-27.9 cm and 9.2-
262.5 g for female and male, respectively. The
mean total length and weight were 27.6£3.61 cm
and 248.0£91.25 g for females (n = 762),
21.1+1.86 cm and 103.4+27.23 g for males (n =
836), and 24.2+4.30 cm and 172.1+97.88 g for all
individuals.

The catch frequencies were 15.4%, 11.7%,
39.5%, and 33.4% for autumn, winter, spring,
and summer, respectively (Figure 1). The
samples that were 21 cm in length were abundant
in autumn (13.8%), spring (15.5%), summer
(16.5%), and total length of 26 cm were abundant
in winter (13.8%) (Figure 2). In the overall
samples of males and females 21 (26.1%) and 27
(16.5%) cm in length were abundant, respectively
(Figure 3).

Differences in length among seasons were not
statistically significant, except winter (P > 0.05).
Moreover, there were significant differences in
weight between autumn-spring, and autumn-
summer (P < 0.05). The length and weight of
flounder differed significantly between the sexes
(P < 0.05) (Figure 3). The length frequencies of
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flounder differed significantly among seasons
(P<0.001).

The female-male ratios of flounder were
52.9%-47.1%, 66.5%-33.5%, 42.6%-57.4%, and
47.7%-52.3% in autumn, winter, spring, and
summer, respectively (Table 1). There were
significant differences between the sex ratios in
winter in favor of females (P<0.05).

The relationship between total length and
body weight for females, and males were
W=0.0184 * L?%® (r=0.90), and W=0.0202 *
L>"%® (r=0.87), respectively (Figure 4). The
slopes (b values) of the length-weight regressions
did not differ significantly between the sexes
(P>0.05). A negative allometric growth was
observed for flounder females and males.

Several researchers have reported different
lengths and weights of flounder in the Black Sea.
The average lengths and weights reported were
18.8 cm by Slastenenko (1956), 20.3 cm, 104.2 g
by Samsun (1995), 20.4 cm, 103.1 g by Ozdamar
et al. (1995), and 22.9 cm, 153.8 g by Seyhan et
al. (1996). In the present study the average lenght
and weight was found 24.2 cm and 172.1 g,
respectively. The differences among the studies
probably depend on selectivity of fishing gear
and the sampling areas. During spring and
summer, flounder fishing intensifies when the
temperature increases. From March to the end of
August, an average of 72.9% was sampled in the
eastern Black Sea. The maximum average
flounder lengths were recorded in winter.

Maximum flounder lengths vary according to
species, and the areas studied. In other words, the
maximum length for P. flesus luscus in the Black
Sea was 40 cm according to Slastenenko (1956).
The maximum length of Pleuronectes platessa in
the North Sea was 45 cm for males and 60 cm for
females (Bannister, 1978). The maximum length
of 38.2 cm in the present study was smaller than
the lengths for the same specis (Slastenenko,
1956), and for Pleuronectes platessa (Bannister,
1978).

Differences in growth between females and
males were also observed in this study, with
females significantly longer than males.
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Referencing many studies on flounder, females
always had a higher growth rate and greater
length, and they were older than males
(Slastenenko, 1956; Bannister, 1978; Ozdamar et
al., 1995; Samsun, 1995; Seyhan et al., 1996).
Flounder is a good example of a species where
growth in length and especially growth in weight
increases with salinity (Sager and Berner 1989;
Drevs et al.1999). Growth in females is distinctly
faster than in males (Molander 1938, Sager and
Berner 1989; Drevs et al.1999).

Rjinsdorp and Ibeling (1989) reported that the
total increase in somatic weight and gonad
weight of both males and females matches their
increase to a particular size, but, after reaching
that size, female flatfish have greater surplus
energy than males. The highest percentage of
female flounders was determined to be 66.5% in
winter, significantly favoring females over males
with a higher percentage. In a recent study the
female ratio in the Black Sea was documented as
49.4% (Samsun, 1995), and 51.0% (Ozdamar et
al, 1995). Although gender ratios in the spawning
population in different age and size groups vary
according to species, reflecting the relationship of
that species to its environment, the overall gender
ratio is close to 1:1 in many species (Bagenal and
Tesch, 1978).

The value of b was found to be smaller than 3
for female and male samples, which indicated
that flounder growth had a negative allometry.
Similar results have been reported from the same
area by Seyhan et al. (1996). In contrast, Samsun
(1995) and Ozdamar et al. (1995) found positive
allometric growth in the central Black Sea coast.
Ricker (1975) reported that the b-value represents
the body form and is directly related to the
weight affected by ecological factors. A series of
factors such as season, habitat, gonad maturity,
sex, diet, stomach fulness, health, and annual
differences in environmental conditions, can also
affect the value of b (Bagenal and Tesch 1978).
Growth parameters differ from species to species
and also stock to stock even within the same
species as a result of different environmental
conditions (Sparre et al., 1989).
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Table 1. Minimum, maximum and mean values of length and weight of flounder (F: female, M: male,
N: number of samples, SD: standart deviation).

Total length (cm) Weight (g)
Seasons N Min Max Mean+SD Min Max MeantSD
Autumn F 130 11.2 38.2 27.7 £4.06 31.8 578.4  273.2 £105.38
M 116 14.0 24.6 20.7 £1.83 28.9 159.9 95.1 £24.47
Overall 246 11.2 38.2 24.3 £4.75 28.9 578.4  189.2 +116.62
Winter F 125  14.1 36.8 27.8 £3.36 28.5 614.0 227.6 £88.70
M 63 12.0 27.9 20.4 £81.07 24.0 209.7 81.1 £29.86
Overall 188 12.0 36.8 25.3+4.71 24.0 614.0 178.5+101.60
Spring F 269 14.2 36.5 27.6 £3.49 21.6 512.9 242.6 £84.83
M 362 133 27.2 21.4 £1.67 25.9 198.4 106.7 £24.33
Overall 631 13.3 36.5 24.0 £4.06 21.6 512.9 164.6 £89.02
Summer F 238 155 36.1 27.4 £3.65 17.9 490.7 249.6 £89.99
M 295 156 21.7 21.2 £1.76 9.2 262.5 107.3 £28.19
Overall 533 155 36.1 24.0£4.14 9.2 490.7 170.9 £95.12
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=, 35
=)
g : I I
g
D 19 1 -
Autumn Winter Spring Summer
Seagons

Figure 1. Catch-frequency distribution of flounder according to seasons in 1995-1996.
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Figure 2. Length distribution of flounder according to seasons.
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Figure 3. Length distribution of flounder for female and male.

Figure 4. The length-weight relationship of flounder for female (a), and male (b).
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Conclusion

In conclusion, significant differences were
found both in length and weight values of
flounder between seasons. During spring and
summer, flounder fishing intensifies when the
temperature increases. From March to the end of
August, an average of 72.9 % was sampled in the
eastern Black Sea. The flounder, as one of the
flatfish species, has an important place in the
Turkish fishing industry. To preserve and
maintain these valuable stocks, harvesting
flounder smaller than 20 cm, the minimum legal
fishing size, must be prevented, and fishermen
must comply with the seasonal limitations and
net regulations.
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