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Abstract

In this study, the length frequency, monthly lengght relationships (LWR) and sex
ratio of whiting are described. A total of 1.763itnig (596 Males; 1167 Females) were
determined sex monthly, in the Eastern Black Séa. dverall allometric coefficient b

of LWR was close to the positive allometrik valifbs3.266). Overall sex ratio was (F:
M) 1.95:1 (P<0.05). The mean length for female andle were calculated as
14.78+0.08 cm and 13.65+0.08 cm, respectively.

Key words: Whiting, Merlangius merlangus euxinus, length frequencygtlenveight
relationships, sex ratio

Karadeniz'de bulunan mezgit balginin Merlangius merlangus
euxinus, boy frekans dailimi, boy agirlik ili skisi ve cinsiyet
orani

Ozet

Bu calsmada, mezgidin boy frekansgibmi, aylik boy &irlik ili skisi ve aylik cinsiyet
oranlari incelenmgtir. Toplam 1763 mezgit bainin (596 erkek, 1167 g¢) cinsiyeti
Karadeniz de aylik olarak belirlengtir. b deseri pozitif allometrik (b=3.266) olarak
bulunmutur. Genel cinsiyet orani (F:M) 1.95:1 olarak héaamstir (P<0.05). Dgi ve
erkek bireyler icin ortalama boy uzuglu sirasiyla 14.78+0.08 cm ve 13.65+0.08 cm
olarak hesaplanrtir.

Anahtar Kelimeler: Mezgit, Merlangius merlangus euxinus, boy frekaagldani, boy
agirlik ili gkisi, cinsiyet orani

" Orhan AK,orhanak57 @gmail.conTel: (+90 462) 341 10 53 / 213.
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1. Introduction

Merlangius merlangus euxinuselongs to the family Gadidae, and is known as the
whiting. The species distributed from Norway aneldnd to the Mediterranean and into
the Adriatic, the Aegean, the Azov and the BlacksSE]. Whiting is one of the most
abundant and economically important fish specieshie local fishery in the Black Sea.
Studies have been conducted on its early life hig®, 3, 4, 5], age and growth [6, 7,
8], reproductive biology and fecundity [7, 9], dase [10] and feeding habits [6]. In this
study, sexratio, size frequency and length-weight relatiopskin monthly of the whiting
population in the Eastern Black Sea were examifted. estimated the length-weight
relationship (LWR) of this species according to aexl sampling time. The findings of
this study will be a basis for the future populatidynamics studies about the
distribution, growing up, amount and stock composibf this type in the Black Sea.

2. Materials and methods

A total of 1.763 whiting (596 males; 1167 femalegyre monthly sampled from January
2007 to December 2008, in the Eastern Black Sesh. $amples were caught by bottom
trawl owned by research vessel (SEARC-1, Centrahdfies Research Institute,
Trabzon). The samplings were caught by bottom ti@whesh size 14 mm and three
different deeps (20m, 40m and 60m).The monthlyectibns were sexed and size
grouped (0.5 cm). From the fresh samples, totatre(TL) and body weight (W) were
measured to the nearest 0.1 cm and 0.01 g, resgplgctiThe parameters a and b
estimated by linear regressions on the transforogdV= log a + b log L [11]. To test
for possible significant differences in both sl@ intercept, we followed the analysis
of covariance. Length-weight relationships are alsaginally used to provide
information on the condition of fish and may helgeimine whether somatic growth is
isometric (b=3) or allometric (negative allometix3 or positive allometrik: b>3) [12,
13]. All statistical analysis were considered diigant at P<0.0.5.

3. Results and discussion

Sex of the 1.763 determined specimens, 66% wasldéeamal 34% was male. Overall
sex ratio was (F: M) 1.95:1 (P<0.05) (Table 1). rehkave been some studies on sex
ratio of whiting in the Black Sea (Table 2).

Length frequency data for all determined sex irdirals are presented in Figure 1. The
males were found to be ranged from 8 to 19 cm mgtle and the total weights were
found to be ranged from 3.70 to 56.8 g. In castewfale, the length and weight were
ranged between from 8.7 to 30 cm and 3.92 to 18d,6&spectively (Table 1). The
mean length for male was calculated as 13.65+t0n@&rmd the mean weight calculated
as 19.95+0.36 g (n=596). For female, the mean leagd weight were calculated as
14.78+0.08 cm and 27.54+0.54 g (n=1167), respdgtivecording to Turkish Ministry
of Agriculture and Rural Affairs (MARA), minimum teh length of whiting is 13 cm
[14]. The previous studies of whiting in Black Seand that maximum length by Uysal
[15] 28 cm, Samsun [16] 40 cm, Samsun [17] 24 cilo@l [18] 30 cm and Geng [8]
43,2 cm.
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Table 1. Descriptive estimated parameters of length-weiglattionship and sex ratio for
whiting M. merlangus euxinusaught bottom trawl in the Eastern Black Sea (€yyk

Sex Length (cm) Weight (g) Regression parameters

Month Sex n ratio ) ) 5 Length
(F:M) Min Max  Min Max a b 95%Cl of b type
January F 25 1:1 8.80 24.20 4.35 106.72 0.0071 3.03%.838-3.351 0.977 b=3
(2007) M 24 P>005 990 1570 6.88 31.68 0.007 3.0382.585-3418 0.924  Db=3
February F 29 0.56:1 8.70 20.50 3.92 86.71 0.0029 3.3623.161-3.519 (.984 b>3
M 50 P<0.05 8.10 1590 3.70 33.63 0.0033 3.3333.213-3.464 0.987 b>3
March F 20 056:1 12.70 16.90 13.09 34.84 0.0111 2.818.591-3.232 0.931 b<3
M 27 P<0.05 11.70 16.30 10.61 29.15 0.0065 3.0172.530-3.478 0.924 b=3
April F 36 4.50:1 11.20 18.70 9.74 52.13 0.0067 3.043.689-3.313 0.937 b=3
M 8 P<0.05 11.00 1450 9.66 22.80 0.0055 3.1272.377-3.970 0.960 b>3
May F 48 1.89:1 1070 2240 818 9958 0.0028 3.3553.160-3.558 0.956 b>3
M 27 P<0.05 10.10 16.80 8.11 31.09 0.0103 2.8532.647-3.203 0.953 b<3
June F 40 5:1 11.30 18.40 10.08 47.30 0.0039 3.2162.948-3.471 0.948 b>3
M 8 P<0.05 1230 1590 1226 29.02 0.0009 3.7782.998-5.055 0.960 b>3
July F 43 5:1 1270 19.20 1470 49.40 0.009 2.942.688-3.126 0.952 b<3
M 26 P<0.05 10.00 16.70 5.90 36.80 0.0031 3.3092.952-3.510 0.969 b>3
August F 45 4:1 12.70 2050 12.80 72.69 0.0019 3.493.284-3.707 0.967 b>3
M 11 P<0.05 13.80 17.10 18.00 41.12 0.0027 3.3771.769-4.601 0.834 b>3
September F 35 2:1 12,70 18.60 13.72 46.04 0.0028 3.3543.048-3.645 0.947 b>3
M 18 P<0.05 1260 17.00 1257 4286 0.0012 3.6693.209-4.101 0.958 b>3
October F 50 1:1 12.10 29.00 12.03 26.42 0.0026 3.388.236-3.556 0.975 b>3
M 50 P>0.05 12.00 17.60 10.94 4563 0.0008 3.8553.607-4.153 0.948 b>3
November F 55 2:1 9.70 24.60 5.30 122.80 0.0022 3.4363.321-3.541 0.987 b>3
M 25 P>0.05 970 1760 5.40 56.60 0.0019 3.5223.101-3.901 0.949 b>3
December F 14 3.64:1 10.00 22.60 5.84 96.32 0.0045 3.212.982-3.706 0.969 b>3
M 52 P<0.05 11.00 16.20 9.46 31.65 0.0025 3.4173.296-3.552 0.984 b>3
January F 36 1.44:1 1020 2830 7.34 18168 0.0037 3.274.070-3.397 0.981 b>3
(2008) M 25 P>0.05 1040 16.00 7.52 29.75 0.0068 3.0182.711-3.371 0.949 b=3
February F a7 1.44:1 9.30 23.40 5.13 98.01 0.0034 3.2833.174-3.394 0.989 b>3
M 21 P>0.05 10.30 1540 7.38 23.73 0.0055 3.0822.890-3.370 0.979 b>3
March F 73 2.08:1 11.30 2470 8.87 12586 0.0036 3.268.232-3.441 0.979 b>3
M 35 P<0.05 11.00 17.30 8.18 36.94 0.0021 3.4583.263-3.755 0.964 b>3
April F 86 2.08:1 10.50 16.70 8.40 38.63 0.0041 3.2283.090-3.353 0.966 b>3
M 21 P<0.05 1190 1590 11.20 30.72 0.0029 3.3622.828-3.792 0.917 b>3
May F 109 3751 1160 1800 10.75 4756 0.0035 3.308.156-3.470 0.943 b>3
M 29 P<0.05 1150 16.30 10.32 33.53 0.0031 3.3432.991-3.878 0.909 b>3
June F 65 3751 1220 20,50 10.88 70.89 0.0027 3.308.199-3.576 0.954 b>3
M 36 P<0.05 1120 17.70 9.18 4215 0.0019 3.5263.332-3.738 0.975 b>3
July F 47 3.61:1 1250 19.80 13.66 58.60 0.0028 3.368.199-3.731 0.943 b>3
M 13 P<0.05 13.00 17.00 15.47 4555 0.0022 3.4622.359-4.010 0.896 b>3
August F 45 361:1 1310 1890 1428 53.92 0.0056 3.102.799-3.348 0.931 b>3
M 21 P<0.05 12,60 17.08 12.70 39.10 0.0012 3.6933.251-4.454 0.9.09 b>3
September F 21 1.75:1 13.60 30.00 17.97 30.00 0.0098 2.909.787-3.148 0.986 b<3
M 12 P<0.05 13.00 19.00 1456 45.58 0.0085 2.9792.949-3.334 0.827 b<3
October F 31 1.75:1 1270 18.00 1224 4930 0.0019 3.5083.229-3805 0.959 b>3
M 12 P<0.05 12,60 16.20 13.28 33.19 0.002 3.5063.254-3.802  0.896 b>3
November F 96 1.71:1 8.60 19.30 4.42 62.16 0.0017 3.5993.440-4.094 0.969 b>3
M 56 P<0.05 8.70 1750 452 4248 0.0022 3.4933.072-3.962 0.943 b>3
December F 38 1.71:1 111 2280 10.74 109.7 0.0037 3.2828.116-3.424 0.983 b>3
M 27 P<0.05 10.6 15.80 8.38 30.58 0.0047 3.1792.874-3.463 0.960 b>3
F 1167 ) 14.78+0.08 27.54+0.54 0.0036 3.268.237-3.303 0.971 b>3
Overall M 596 1.95:1 13.65+0.08 19.95+0.36 0.0036 3.2733.215-3.334 0.954 b>3
F+M 1763 14.21+0.08 23.75+0.46 0.0037 3.2663.239-3.295 0.969 b>3
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Table 2. Some study result of length-weight relationship aexl ratio for whitingM.
merlangus euxinu® different area of Black Sea

References Location Sex  Sexratio Length a b
(F:M) Min-Max
Eastern Q - 0.0182  2.717
Dlizgling and Karagam [19] Black Sea a 2.44:1 - 0.07972 2.220
Both 13.2-24.9 0.2721 2.573
Middle Q 13.57 0.0038 3.248
Black Sea
Samsun [16] 3 0.87:1 13.25 0.0049 3.182
Both - 0.0045 3.187
Eastern Q 6.6-43.2 0.0046 3.181
Black Sea
Genget al .,[8] a 1.63:1 6.8-30.5 0.0056 3.111
Both 5.6-43.2  0.0052 3.142
Black Sea Q 5.5-32.5 0.004 3.251
ismen [7] a 1.32:1 6.5-18.8 0.0044 3.220
Both 55-32.5  0.0042 3.240
Middle Q 8.4-31.5 0.0043 3.196
Samsun [6] Black Sea a 1151 8.7-22.9  0.0043  3.193
Both 8.4-31.5 0.0042 3.201
Middle Q 8.8-22.7 0.0070 3.011
Black Sea
Kalayciet al[20] 3 1.20:1 8.1-22.4 0.0840 2.930
Both 8.1-22.7 0.0067 3.024
100 -
O Females, n=1167
80 4 H Males, n=596
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Figure 1. Length frequency distribution of whitinlyjerlangius merlangus euxinus
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Length-weight relationships were estimated as V08861%2°®2 = 0.954 for males, as
W= 0.00361>4"%" r*= 0.971 for females, and as W= 0.00371%3 r*= 0.969 for all
fishes (Figure 2). Analysis of covariance reveagphificant differences between sexes
for slopes (b) of regression lines (P<0.05). Mopntldngth-weight relationships of
whiting are given in Table 1 and show that b vaiesed around 3.0 in both sexes, but
overall were significantly higher for females.

Ricker [12], observed that the value of the regosssoefficient “n” usually lies
between 2.5 and 4.0 and for ideal fish maintainstiegpe n=3. The values of regression
coefficient for male (3.2682), female (3.2737) arwinbined sexes (3.2663) in the
present analysis are very much closed to 3.0 aréfibre, whitingdoes follow the cube
law. For whiting in this study, the b values weenegrally in agreement with previous
results. Also, it is well known that the functionalgression “b” value represents the
body form, and it is directly related to the weiglfected by ecological factors such as
temperature, food supply, spawning conditions atiterofactors, such as sex, age,
fishing time and area and fishing vessels [12, 20].

From the year long study of size-frequency distrdruof whitingit was found that the
numbers of females were more than that of malestwisi supported by the findings of
other authors working such as [6, 7, 8]. The high@ues of “n” in females revealed
that, the length-weight relationships might be ctffe by the general condition of
appetite and gonadal contents of the fish. In paldr, in the demersal fish, while the
female and male ratio is 1:1 at the beginning féimeale ratio decrease in age progresses
of population. In addition to growth rate of fenmlare faster than male. Because of
these properties all the bigger individuals are demAlthough whiting reproduce is
more intensive in the winter months, especiallya@e group individuals of whiting
recruitment to population in the April and May miasit Before and during reproductive
period, it consists of larger individuals of whgim the population. Therefore, average
length is higher than spawning time. Similar reswdte parallel with other studies
[6,7,8].

280 4 Male
280 - Female
W= 0,0036L%2682 240 4 W = 0,0036L3-2737
240 1 r2=0,971 12=0,954
200 200 -

160
160 -

120 4 120 4

Weight (g)
Weight (g)
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Figure 2. Length weight relationships of female, male andek whiting,M.
merlangus euxinus
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