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ABSTRACT

In this study 288 length-weight relationships of some fish species from the Turkish coasts of Black
Sea were gathered from 138 studies, which were conducted by several researchers between 1989 and
2021. For all species, the “b” values ranged from 2.49 for Trachurus trachurus to 3.75 for Alosa
caspia. The expected range of 2.5<b<3.5 is confirmed for fish. It is thought that the high » value
(3.75) given for A. caspia may be due to the size composition of the samples. Within species, a plot
of log (a) vs b was used to detect outliers in weight—length relationships. In study, two outliers were
determined for Mullus barbatus while, one outlier was determined for Belone belone, Alosa
immaculata, Merlangius merlangus and Neogobius melanostomus.
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OZET

Bu calismada, 1989-2021 yillar1 arasinda, farkli arastirmacilar tarafindan gerceklestirilen 138
caligmadan toplanmis, Karadeniz'in Tiirkiye kiyilarindaki bazi balik tiirlerine ait 288 boy-agirlik
iligkisi yer almaktadir. Tiim tiirler i¢in “b” degerleri 2.49, Trachurus trachurus ve 3.75, Alosa caspia
arasinda degigsmektedir. Baliklar i¢in b degerinin 2.5<5<3.5 araliginda olmas1 beklenmektedir.

A. aspia igin verilen yiiksek b degerinin (3.75) Orneklerin biiylikliik kompozisyonundan
kaynaklanabilecegi diisiiniilmektedir. Tiirler i¢inde, boy-agirlik iliskilerindeki aykir1 degerleri tespit
etmek i¢in log (a)’ya kars1 b grafigi kullanildi. Calismada, Mullus barbatus igin iki aykir1 deger
belirlenirken, Belone belone, Alosa immaculata, Merlangius merlangus ve Neogobius melanostomus

icin bir aykirt deger belirlendi.

Anahtar sozciikler: Regresyon parametreleri, balik, biiyiime tipi, Karadeniz, Tiirkiye kiyilar

1. INTRODUCTION

A great number of ecological and physiological
factors in fish are related with size rather than age
(Erzini, 1994). When considered from this point
of view, growth analyses of fish populations are
very important, especially in terms of fishery.
Increases in the length and weight of a fish in unit
of time is expressed in mathematical equations
(Cetinkaya et al., 2010) and this way different
species and populations can be compared and
assessed within the context of different growth
conditions.

In addition to its significance in many application
areas such as fish biology, physiology, ecology
and sampling method, length-weight
relationships (LWR) enable the comparison of
life and morphologies of fish populations or
different fish species in different regions (Richter
et al., 2000; Gongalves et al., 1997).

Recently, there has been an increase in the
number of studies investigating the LWRs of
different fish species in different seas. In
addition, there are also studies in Turkey which
have compared LWRs (Giindogdu et al., 2016),
reviewed LWRs of fish species in Aegean Sea
and freshwaters of Turkey (Akyol et al., 2017;
Torcu Kog et al., 2006). The purpose of this
study is to review LWRs of fish species in Black
Sea coast of Turkey and to contribute to future
studies.

2. MATERIAL AND METHOD

In the study, 288 of LWRs of 138 studies

conducted in Turkish coast of the Black Sea
between 1989 and 2021 were reviewed. Median
values of the a and b parameters were estimated
than all LWRs. A scatterplot between log(a) and
b is applied to show the interdependence between
parameters a and b. Parameter a is the coefficient
of the arithmetic weight-length relationship and
the intercept of the logarithmic form. Parameter
b is the exponent of the arithmetic form of the
weight-length relationship, and the slope of the
regression line in the logarithmic form (Froese,
2006). A scatter plot between log(a) and b values
was drawn for some reported species to
determine the outlier values present in LWRs
(Froese, 2000).

Fish species were named according to Fishbase
(Froese and Pauly, 2022) and ITIS Report
(Integrated Taxonomic Information System).
Accordingly, the current names of some species
are given in Table 1.
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Table 1. Valid names of some fish species

Species Name

Valid Species Name

Alosa pontica

Gadus euxinus/Gadus
merlangus euxinus
Gobius batrachocephalus
Gobius melanostomus
Liza aurata

Mugil so-iuy

Psetta maxima

Psetta maxima maeotica
Solea nasuta

Spicara flexuosa

Alosa immaculata
Merlangius merlangus

Mesogobius batrachocephalus
Neogobius melanostomus
Chelon auratus

Planiliza haematocheilus
Scophthalmus maximus
Scophthalmus maeticus
Pegusa nasuta

Spicara flexuosum

a, b and 7° parameters were given in their original
forms. Length (cm) was measured as total (TL)
or fork length (FL), weight (g) was measured as
whole body weight (W).

3. RESULTS

Table 2 shows LWRs of 138 studies reviewed in
the study. The lowest b value was found in
Trachurus trachurus with 2.4854 (Erkoyuncu et
al., 1994), while the highest b value was found in
Alosa caspia with 3.75 (Ergiiden et al., 2011).
Average b value of all studies was 3,077. The
lowest a value was found in Squalus acanthias
with 0.00000004 (Demirhan and Seyhan, 2007),
while the highest a value was found in Gadus
euxinus with 0.2721 (Diizgiines and Karagam,
1990). Average a value of all studies was 0.0110.
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Table 2. Length-weight relationsips parameters of some fish species along the Turkish coasts of Black Sea (BT: Bottom Trawl, MT: Midwater Trawl, BMT: Beam
Trawl, PS: Purse Seine, GN: Gill Net, TN: Trammel Net, L: Longline, HD: Hydraulic Dredge, EG: Encircling Gillnet, SN: Seine Net, D: Dalian (traps), DN: Drift
Net, BS: Beach Seine, HL: Hand Line, SF: Spear Fishing, HN: Hand Net)

Species n TL range Whange a b r sampling mpling Year Sub-field Reference
Method
Alosa caspia 30 15.0-21.0 51.00-103.2 0.0013 3.750.954 GN, TN, L 2006-2007  Sile-Karasu Erguden et al. (2011)
Alosa fallax 68 12.4-29.5 12.10-232.07 0.0110 2.8750.913 T, PS, GN, 2009-2011  Sile-Sakarya, = Kasapoglu and Diizgiines
HD Sinop-Hopa (2014)
Alosa fallax 42 16.1-23.5 26.57-104.72 0.0046 3.1630.958 GN, TN  2010-2011  Southern Yesilcigek et al. (2015)
pontica Black Sea
Alosa 567 13.2-34.2 19.7-343.3 0.0078 3.040.952 GN, TN, L 2006-2007  Sile-Karasu Erguden ef al. (2011)
immaculata
Alosa 730 10.2-38.8 7-535 0.0032 3.2850.992 GN, BT 2004-2005 Samsun Yilmaz and Polat (2011)
immaculata
Alosa 489 13.6-35.2 10.2-300.3 0.0035 3.21260.9780 MT 2010-2011  Sinop-Samsun  Ozdemir and Duyar (2013)
immaculata
Alosa immaculata 1312 11.5-34.9 9.5-381.2 0.028 3.320.98 G,BT  2016-2017  Sinop Samsun et al. (2017)
Alosa maeotica 51 16.0-33.8 29.7-347.2 0.0062 3.090.981 GN, TN, L 2006-2007  Sile-Karasu Erguden et al. (2011)
Alosa pontica 475 8.5-39.9 2.99-503.34 0.0027 3.33790.99 BT 1994-1995  Samsun Ozdamar (1993)
Alosa pontica 65 - - 0.0081 3.10340.98 - 1988-1994  Sinop Erkoyuncu et al. (1994)
Alosa pontica 1890 11.6-31.6 6.85-318.19 0.00212 3.38870.9835 BT 1992-1994  Sinop-Samsun  Samsun (1995a)
Alosa pontica 227 11.9-27.6 9.99-177 0.0046 3.12370.94 BT, MT 2004-2005 Sinop-Samsun Kalayci et al. (2007)
Alosa tanaica 431 23.30 - 0.0039 3.18320.99 MT 2008-2009 - Ozdemir et al. (2009¢)
Alosa tanaica 38 15.5-30.0 29.8-275.1 0.0051 3.180.984 GN, TN, L 2006-2007  Sile-Karasu Erguden et al. (2011)
Arnoglossus 60 4.3-9.8 1.2-8.94 0.021 2.9840.725 BT 2007 Trabzon Ak et al. (2009a)
kessleri
Arnoglossus 1548 2.0-8.1 - 0.0063 3.1820.940 BMT 2012-2013  Rize Bilgin and Onay (2019)
kessleri
Belone belone 278 23.7-60.3 12-277 0.0005 3.2450.97 EG 2003-2004  Samsun Polat et al. (2009)
Belone belone 65 - - 0.0005 3.20300.97 - 1988-1994  Sinop Erkoyuncu et al. (1994)
Belone belone 647 28.8-51.6 26.9-177.2 0.008 3.090.87 GN,BT 2016-2017  Sinop Samsun et al. (2017)
Belone belone 110 26.0-43.6 19.83-82.50 0.0031 2.70520.952 GN 2017-2018  Ordu Samsun and Erdogan
Saglam (2021)
Belone belone 682 31.9-56.9 31.97-208.44 0.00047 3.22340.97 EG 1994-1995  Sinop Samsun et al. (1995a)
euxini
Belone belone 643 31.2-52.2 31.59-167.69 0.00055 3.17780.97 EG 1995-1996  Sinop Samsun (1995b)

euxini
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Belone belone
euxini

Belone belone
euxini
Chelidonichthys
lucerna
Chelidonichthys
lucernus
Chromis
chromis
Diplodus
annularis
Diplodus
annularis
Engraulis
encrasicolus
Engraulis
encrasicolus

Engraulis
encrasicolus
Engraulis
encrasicolus
Engraulis
encrasicolus
Engraulis
encrasicolus
Engraulis
encrasicolus
Engraulis
encrasicolus
Engraulis
encrasicolus
Engraulis
encrasicolus
Engraulis
encrasicolus
Engraulis
encrasicolus

585

931

55

21

112

210

295

1172

831

1420

1705

842

840

43

840

3891

1664

543

1247

28.5-48.8

29.0-58.0

14.3-26.8

72.0-115.1*

12.5-23.4

13.3-23

7.5-13.0

6.7-16.1

4.85-16.85

6.0-15.3

6.7-16.1

7.24-14.40

7.24-14.40

6.1-153

7-13.8

6.2-13.5

6.5-14.7

62.25

23.5-258.4

27.96-169.4

5.96-26.56

39.9-249.3

50.3-235.8

2.00-26.46

1.46-21.08

1.02-20.44

2.00-26.46

1.99-16.49

1.99-16.49

1.04-24.25

1.9-15.8

1.462-18.193

0.0018

0.00076

0.0070

0.01

0.0127

0.031

0.0554

0.00643

0.002314

0.00247

0.0047

0.0023

0.00510

0.0053

0.0051

0.0047

0.0054

0.00569

0.0086

2.86350.933

3.1370.9363

3.08980.99

2.980.96

3.1170.834

2.840.92

2.660.895

2.9743 -

3.4157 -

3.38320.9994

3.1002 -

3.41280.9944

3.0480.970

3.03870.97

3.0480.97

3.09750.98

3.0400.944

3.1170.89

2.65350.9404

EG

PS, EG

BT
TN
GN, BT

N

PS

PS

PS

PS

PS

PS

PS

2001-2002

2000-2001

1988-1994

2013

2018

2016-2017

2015-2017

1988-1989

1985-1986

1986-1987
1987-1989
1985-

19867

1993-1994
1988-1994
1993-1994
1994-1995
1997-1998
1996-1997

2002-2003

Sinop
Sinop
Sinop
Zonguldak-

Amasra
Ordu

Sinop

Ordu

Central and
Eastern Black
Sea

Sinop-Samsun

Eastern Black
Sea

Sinop

Eastern Black
Sea

Sinop-Samsun
Rize-Hopa
Trabzon-Rize-

Hopa
Trabzon-Hopa

Samsun et al. (2003)
Samsun et al. (2006b)
Erkoyuncu et al. (1994)
Tiirker and Bal (2018)
Aydin and Oztiirk (2021)
Samsun et al. (2017)
Erat (2019)

Unsal (1989)

Erkoyuncu and Ozdamar
(1989)

Karagam and Diizgiines
(1990)

Ozdamar (1991)

Ozdamar et al. (1991)
Mutlu et al. (1993)
Erkoyuncu et al. (1994)
Diizgiines et al. (1995)
Ozdamar et al. (1995a)
Gozler and Ciloglu (1998)
Kayal1 (1998)

Sahin et al. (2003)
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Engraulis
encrasicolus
Engraulis
encrasicolus
Engraulis
encrasicolus
Engraulis
encrasicolus
Engraulis
encrasicolus
Engraulis
encrasicolus
Engraulis
encrasicolus
Engraulis
encrasicolus
Engraulis
encrasicolus
Engraulis
encrasicolus
Engraulis
encrasicolus
Engraulis
encrasicolus
Engraulis
encrasicolus

Engraulis
encrasicolus
Gadus euxinus

Gadus merlangus
euxinus

Gadus merlangus
euxinus

1245
1499
575
363
3442
696
1588
19
10062
312
1516
579!
19882
697
6214
3336
2149
890

4184

15875

6.0-15.0
6.5-15.2
6.0-15.99
8.0-14.7
10.72
5.8-14.8
8.0-13.6
5.9-14.6
6.2-13.5
5.5-14.5
7.4-14.1
11.28+0.04
8.8-12.2
5.9-13.8

7.5-13.7
7.8-13.6

10.8+0.029
10.1£0.033
13.2-24.9

8.5-40.0

0.98-20.80

2.85-19.14

0.99-19.47
3.5-16.4

1.06-18.10

1.72-13.64
0.9-17.4

1.84-22.11

8.7-12.51

1.89-13.85
7.4-13.44
3.72-13.91

20.1-119.6

3.74-516.20

0.0076
0.0066
0.0101
0.0174
0.0093
0.011
0.0180
0.0124
0.0182
0.008
0.002
0.0096
0.0082
0.0103
0.0092
0.007
0.0159
0.0078
0.2721

0.0043

0.0045

2.92
2.9669
2.7948
2.6014
2.8345

2.742
2.6182
2.711
2.549

2.86

3.38
2.8166

2.8425
2.7863
2.8288
2.8854
2.5609
2.8757
2.5734

3.1959

3.1872

0.96

0.95

0.85

0.98

0.8784
0.944
0.974

0.89
0.97
0.984

0.9085

0.9668

0.9749

0.9242

0.8093

0.8783

0.9969

0.98

0.99

PS
PS, MT
PS
BT, MT
MT
PS
MT
BT, PS, GN,
HD
GN, TN
GN, BT
BT

MT

PS, MT

PS

BT

BT

1998-2000

2004-2005

2004-2005

2004-2005

2008-2009

2010-2011

2010-2011

2009-2011

2010-2011

2016-2017

2013

2008-2009

2019-2020

2013-2014

1998-1989

1988-1989

1991-1994

Sinop
Sinop-Samsun
Trabzon-Hopa

Sinop-Samsun

Sinop-Trabzon
Sinop-Samsun
Sile-Sakarya,
Sinop-Hopa
Southern
Black Sea
Sinop
Zonguldak-
Amasra

Samsun

Sinop

Rize-Trabzon
Trabzon

Sinop-Samsun

Sinop-Samsun

Samsun et al. (2004)
Bilgin et al. (2006a)
Sahin et al. (2006)
Kalayc1 et al. (2007)
Ozdemir et al. (2009¢)

Erdogan Saglam and
Saglam (2013)

Ozdemir and Duyar (2013)

Kasapoglu and Diizgiines
(2014)

Yesilcicek et al. (2015)
Samsun et al. (2017)
Tirker and Bal (2018)
Ozdemir et al. (2018)

Ozdemir et al. (2020)

Bilgin and Solak (2020)
Diizgiines and Karagam

(1990)
Samsun ef al. (1993)

Samsun (1995b)
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Gadus 14588.7-23.5 3.75-104.23  0.0050 3.1581 0.97 BT 1994-1995  Samsun Ozdamar and Samsun (1995)

merlangus euxinus

Gadus merlangus 13029.0-24.0 5.70-118.65 0.0039 3.2384 0.9654 BT 1995-1996  Sinop Samsun and Erkoyuncu (1998)

euxinus

Gaidropsarus 21 10.8-27.1 5.62-181.19  0.0012 3.616 0.963 BT, PS, GN, 2009-2011 Sile-Sakarya, = Kasapoglu and Diizgiines

mediterraneus HD Sinop-Hopa (2014)

Gobius 1845.5-18.0 1.71-77.00  0.024 2.736 0913 BT 2007 Trabzon Ak et al. (2009a)

batrachocephal

us

Gobius 14258.0-20.5 6.25-98.74  0.0243 2.8505 BT 1994-1995  Samsun Samsun (1995d)

melanostomus

Gobius 73 9.1-35.0 8.58-381.42 0.010 3.033 0.886 BT 2007 Trabzon Ak et al. (2009a)

melanostomus

Gobius niger 1197.6-13.2 5.3-28.6 0.0151 2.88 0.86 BT 2002 Trabzon-Rize =~ Demirhan ef al. (2005a)

Gobius niger 1137.6-13.2 - 0.0113 3.00 091 BT 2002 Southeastern Demirhan and Can (2007)

Black Sea

Gobius niger 2278.0-25.3 5.37-168.7  0.0166 2.8690 0.96 BT, MT  2004-2005 Sinop-Samsun Kalayc1 et al. (2007)

Gobius niger 2085.6-15.7 1.69-45.00  0.009 3.041 0.889 BT 2007 Trabzon Ak et al. (2009a)

Gobius niger 12719.1-30.3 55.0-283.3  0.0048 3.1781 0.9267 MT 2010-2011  Sinop-Samsun  Ozdemir and Duyar (2013)

Gobius niger 1126.8-15.8 4.09-48.85  0.0180 2.856 0953 BT, PS,GN, 2009-2011 Sile-Sakarya, = Kasapoglu and Diizgiines
HD Sinop-Hopa (2014)

Gobius niger 1139.0-26.2 9-205 0.0135 29543  0.94 BT 2012-2013  Samsun-Ordu  Calik and Erdogan Saglam

(2017)

Hippocampus 1632.7-13.7 1.11-4.68 0.004 2.949 0.563 BT 2007 Trabzon Ak et al. (2009a)

hippocampus

Hippocampus 2916.5-10.3 1.01-4.61 0.0044 2.898 0.819 BT, PS, GN, 2009-2011 Sile-Sakarya, Kasapoglu and Diizgiines

guttulatus HD Sinop-Hopa (2014)

Lithognathus 25 16.0-20.10 55.03-100.30 0.0711 2.3981 0.8171 TN 2017 Ordu Aydin (2017a)

MOYmyrus

Lithognathus 30615.7-31.0 49.23-393.8  0.0147 2.947 0.942 TN 2017-2018  Ordu Aydin and Sézer (2019)

MOYmyrus

Liza aurata 50016.2-44.0 10-917 0.0038 321 0.87 - 2001-2002  Sinop-Samsun  Bilgin et al. (2006b)

Liza aurata 25520.2-40.8 81.2-618.4  0.044 2.52  0.89 GN,BT  2016-2017 Sinop Samsun et al. (2017)

Merlangius 54 - - 0.0034 3.2999 0.97 - 1988-1994  Sinop Erkoyuncu et al. (1994)

merlangus

Merlangius 164918.77 53.53 0.0039 3.217 - GN - Eastern Black  Aydin et al. (1997)

merlangus Sea
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Merlangius
merlangus
Merlangius
merlangus
Merlangius
merlangus
Merlangius
merlangus
Merlangius
merlangus
Merlangius
merlangus
Merlangius
merlangus
Merlangius
merlangus
Merlangius
merlangus
Merlangius
merlangus
euxinus
Merlangius
merlangus
euxinus
Merlangius
merlangus
euxinus
Merlangius
merlangus
euxinus
Merlangius
merlangus
euxinus
Merlangius
merlangus
euxinus
Merlangius
merlangus
euxinus

904
2238
2292
2705
140
1891
318
1579
4181
13499
864
24986
11229
6087

7357

943

5964
11679

5.6-43.2

7.7-22.7

8.4-31.5

5.9-222

7.6-24.2

10.0-27.0

7.5—234

7.8-22.7

7.5-32.6

8.50-33.30

8.8-27.7

5.6-43.2

5.0-32.5

6.7-29.6

8-19
8.7-30

2.99-79.79

3.35-259.00

1.44-73.68

3.33-111.54

9-118

3.7-113.8

2.67-76.28

2.68-279.58

3.74-240.59

4.61-205.90

1.18-782.56

2.15-241.2

3.70-56.8
3.92-181.68

0.0052

0.0067

0.00427

0.0054

0.0046

0.0131

0.010

0.006

0.0046

0.0043

0.004856

0.005450

0.0052

0.0037

0.0042

0.0042

0.004

0.0036
0.0036

3.142 -
3.0248  0.96
3.2016  0.97
3.146 0919
3.195 0.947
27723 091

2.90 0.93

3.01 0.96

3.173 0.9641

3.1959 0.98

3.1510
3.1108

0.996
0.987

3.141 0.989

3.2594
3.2065

0.9864
0.9807

324 099

3.169 0.983

3.273
3.268

0.954
0.971

BT
BT, MT
BT
BT, PS, GN
HD
GN, TN
BT
GN, BT
BT
BT

BT

BT

BT

BT

BT

BT

1991-1996

2004-2005

2001-2003

2009-2011

2010-2011

2012-2013

2016-2017

2013

2017-2018

1998-1989

1991

1991-1996

1996

1990-1993

2007

2007-2008

Trabzon
Sinop-Samsun
Sinop
Sile-Sakarya,
Sinop-Hopa
Southern
Black Sea
Samsun-Ordu
Sinop
Zonguldak-
Amasra

Trabzon

Sinop-Samsun

Trabzon

Trabzon

Trabzon

Black Sea
Coastal
Waters

Trabzon

Eastern Black
Sea

Geng et al. (1999)
Kalayci et al. (2007)
Samsun (2010)
Kasapoglu and Diizgiines
(2014)

Yesilcicek et al. (2015)
Calik and Erdogan Saglam
(2017)

Samsun et al. (2017)
Tirker and Bal (2018)
Sahin et al. (2021)

Ozdamar et al. (1996)

Sahin and Akbulut (1997)

Geng et al. (1999)

Ciloglu ef al. (2001)

Ismen (2002)

Ak et al. (2009a)

Ak et al. (2009b)
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Merlangius
merlangus euxinus

Merlangius
merlangus
euxinus

Merlangius
merlangus euxinus

Merluccius
merluccius
Mesogobius
batrachocephal
us

Mesogobius
batrachocephal us

Mesogobius
batrachocephal us

Mesogobius
batrachocephal
us

Mesogobius
batrachocephal us

Mugil so-iuy
Mugil so-iuy

Mullus barbatus
Mullus barbatus

Mullus barbatus
Mullus barbatus
Mullus barbatus

Mullus barbatus

7933
10919
426

2173

121

40

37

35

470

641

174

69

1561

421
176
432

2693

10.3-21
10.1-23.1
9.4-17.0

10.4-19.9

12.5-37.8

7.2-13.3
7.2-13.3
12.0-23.5
12.60-31.80
5.3-34.0

22.5-66.7
32.0-76.0

6.3-19.3
6.8-6.9

6.6-18.4

6.8-14.6

5.3-19.0

6.42-67.16
6.33-96.73

6.0-34.5

7.8-54.7

13.53-494.95

4.0-25.7

14-120
12.62-377.54
1.34-372.90

101-3260
300-4450

4-103

1.4-63.8
2.94-60.16

1.2-73.4

0.0071
0.0060

0.0104

0.0068

0.005

0.0289

0.0203

0.0149

0.0062

0.0058

0.010

0.0139

0.0070
0.0001

0.0054
0.0111
0.0051

0.0074

3.0017
3.0651

0.8807
0.8671

2.8555 0.9333

3.0202 0.9866

3.16 0.98

2.60 0.88

2.75 093
27768 0.92
3.13 0.9606
3.148 0.9621

2.98
2.9183

0.968

3.1685
3.3946

0.97
0.9515

3.22
2.9633
3.24

0.96
0.98
0.97

3.123 0.962

GN

MT

BT, GN

BT

BT

BT

BT

TN

TN

TN

BT
BT, MT
BT

2010-2012

2010-2011

2012-2013

2013

2002

2002

2012-2013

201-2018

2019

1995
2004

1988-1994
1990-1993

2002
2004-2005
2002

BT, PS, GN, 2009-2011

HD

Sinop between
Giresun

Sinop-Samsun

Sinop-Samsun

Zonguldak-
Amasra
Trabzon-Rize

Southeastern
Black Sea

Samsun-Ordu

Ordu

Ordu

Trabzon
Eastern Black
Sea

Sinop

Eastern Black
Sea
Trabzon-Rize
Sinop-Samsun
Southeastern
Black Sea
Sile-Sakarya,
Sinop-Hopa

Erdogan Saglam and Saglam
(2012)

Ozdemir and Duyar (2013)

Ozdemir et al. (2018)

Tirker and Bal (2018)

Demirhan et al. (2005a)

Demirhan and Can (2007)

Calik and Erdogan Saglam
(2017)

Bengil and Aydin (2020)
Aydin (2021a)
Okumus and Bagginar (1997)

Gozler et al. (2005)

Erkoyuncu et al. (1994)
Ismen et al. (2000)

Demirhan et al. (2005a)
Kalayci et al. (2007)
Demirhan and Can (2007)

Kasapoglu and Diizgiines
(2014)
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Mullus barbatus
Mullus barbatus
Mullus barbatus
Mullus barbatus

Mullus barbatus
ponticus

Mullus barbatus
ponticus

Mullus barbatus
ponticus

Mullus barbatus
ponticus

Mullus barbatus
ponticus

Mullus barbatus
ponticus

Mullus barbatus
ponticus

Mullus barbatus
ponticus

Mullus barbatus
ponticus

Mullus
surmuletus
Neogobius
melanostomus
Neogobius
melanostomus
Neogobius
melanostomus
Neogobius
melanostomus
Neogobius
melanostomus

672
4928

84
663
14553
14022
714
699
225
1435
1602
229
632

80
263

99

99
4718

3979
58

7.4-22.6

6.3-18.9

10.0-19.0

9.0-18.4

4.4-23.5

4.4-23.5

6.1-21.9

7.3-18.7

9.3-20.1

6.4-21.5

8.2-19.8

8.7-14.4

9.2-133

7.1-14.0

9.0-23.30

8.6-19.1

8.6-19.1

7.4-25

7.5-19.7
9.0-26.0

2.68-102.50
3.62-62.42
9-70
7.97-71.29
0.72-143.7
0.72-143.70

2.08-161.14

8.59-87.90
2.09-105.40
5.6-86.5
6.4-29.4
8.2-68.6
3.21-33.83
9.00-186.65

7.0-104.9

8-265

0.0066

0.0109

0.0089

0.004

0.0063

0.0063

0.007

0.0107

0.0108

0.0088

0.007

0.0102

0.0137

0.0042

0.1145

0.0063

0.0047

0.0110

0.0076
0.0059

3.119 0.925

2.9886 0.9554
3.0454 0.95
336 092
3.179 0.990
3.182 0.991
3.139 0.990
29717  0.99
2.9819 0.9703
3.0338 0.97
3.15 097
29909 0.979
2.902 0.92
3.400 0.957
3.0862 0.9281
329 093
339 095

3.07
3.23

0.96
0.94

3.3062  0.99

GN, TN
BT
BT
BT
BT
BT
BT
BT, TN
MT
GN, SN
GN, BT
BT, GN
BT, TN, GN
BT, PS, GN,
HD
TN
BT
BT
BT

BT

2010-2011

2012-2014

2012-2013

2013

1991-1996

1990-1996

2007

2004-2005

2010-2011

2010-2011

2016-2017

2016-2017

2015-2016

2009-2011

2001

2002

2002

2002-2005

2012-2013

Southern Black
_Sea
Igneada-
Rumelifeneri
Samsun-Ordu
Zonguldak-
Amasra
Trabzon
Trabzon
Trabzon
Sinop
Sinop-Samsun
Ordu
Sinop
Sinop
Sinop
Sile-Sakarya,
Sinop-Hopa
Rize
Trabzon-Rize
Southeastern
Black Sea

Samsun

Samsun-Ordu

Yesilcicek et al. (2015)
Yildiz and Karakulak (2016)
Calik and Erdogan Saglam
(2017)

Tiirker and Bal (2018)

Geng et al. (1999)

Geng (2000)

Ak et al. (2009a)

Aksu et al. (2011)

Ozdemir and Duyar (2013)
Aydin and Karadurmus (2013)
Samsun et al. (2017)

Erdem (2018)

Yilmaz et al. (2019)
Kasapoglu and Diizgiines
(2014)

Gozler et al. (2003)
Demirhan et al. (2005a)
Demirhan and Can (2007)
Gilimiis and Kurt (2009)

Calik and Erdogan Saglam
(2017)
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Neogobius 2408 10.50-26.20

melanostomus

Neogobius 61 10.7-23.9

melanostomus

Ophidion 34 16.9-22.2

barbatum

Parablennius 11 12.6-16.8

gattorugine

Platichthys 51 19.1-38.5

flesus

Platichthys 16 15.7-32.7

flesus

Platichthys 48 -

flesus luscus

Platichthys 988 13.6-29.9

flesus luscus

Platichthys 348 14.9-39.7

flesus luscus

Platichthys flesus 7610 5.5-38.0

luscus

Platichthys 952 14.0-37.5

flesus luscus

Platichthys 83643 12-27.9

flesus luscus 7629 11.2-38.2

Pomatomus 19 -

saltatrix

Pomatomus 143 13.2-21.7

saltatrix

Pomatomus 628 -

saltatrix

Pomatomus 820 9.2-23.4

saltatrix

Pomatomus 529 17.52

saltatrix

Pomatomus 14 11.6-22.2

saltatrix

Pomatomus 207 12.2-24
saltatrix

15.28-212.20

15.5-204.9

24.70-55.83

26.80-60.78

69.9-620.1

35.59-390.02

26.7-463.0

32.95-751.08

1.62-684.40

28.879-611.0

9.2-262.5
17.9-614.0

23.21-88.19

10.1-135.5

12-131

15.4-127.2

0.0069

0.004

0.0096

0.0125

0.007

0.0052

0.0078

0.00341

0.0062

0.0072

0.0103

0.0202

0.0184

0.0388

0.0130

0.006

0.0037

0.0030

0.003

0.0045

3.1972

3.353

2.777

3.021

3.093

3.175

3.1090

3.3932

3.1835

3.125

3.028

2.7898

2.8485

2.5582

2.8621

3.195

3.3268

3.3985

3.336

3.2501

0.9549

0.979

0.918

0.953

0.952

0.975

0.98

0.9643

0.96

0.983

0.9435

0.87

0.90

0.92

0.92

0.98

0.99

0.99

0.978

0.9762

TN
TN
GN, TN
GN, TN
BT
BT, PS, GN,

HD

BT
BT
BT
BT, TN, BS

BT

BT, MT
BT
BT
MT
BT

MT

2017-2018

2019

2010-2011

2010-2011

2007

2009-2011

1988-1994

1992-1994

1994-1995

1991-1996

1999-2001

1995-1996

1988-1994

2004-2005

2004-2005

2005-2006

2008-2009

2007

2010-2011

Ordu
Ordu
Southern

Black Sea
Southern

Black Sea
Trabzon
Sile-Sakarya,
Sinop-Hopa
Sinop
Sinop-Samsun
Samsun
Trabzon
Trabzon-Rize
Trabzon

Sinop
Sinop-Samsun

Samsun

Samsun

Trabzon

Sinop-Samsun

Aydin (2021b)
Karadurmus and Aydin
(2021)

Yesilgigek ef al. (2015)
Yesilgigek ef al. (2015)
Ak et al. (2009a)
Kasapoglu and Diizgiines
(2014)

Erkoyuncu et al. (1994)
Samsun (1995c¢)
Ozdamar et al. (1995b)
Geng et al. (1999)
Ciloglu (2002)

Sahin and Giines (2010)
Erkoyuncu et al. (1994)
Kalayci et al. (2007)
Ozdemir et al. (2009a)
Ozdemir et al. (2009b)
Ozdemir et al. (2009¢)
Ak et al. (2009a)

Ozdemir and Duyar (2013)
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Pomatomus
saltatrix
Pomatomus
saltatrix
Pomatomus
saltatrix
Pomatomus
saltatrix
Pomatomus
saltatrix
Pomatomus
saltatrix
Psetta maxima
Psetta maxima
Psetta maxima
Psetta maxima

Psetta maxima
maeotica

Raja clavata
Raja clavata
Raja clavata

Raja clavata
Raja clavata
Raja clavata

Raja clavata

Sarda sarda
Sarda sarda

Sarda sarda
Sarda sarda

Sarda sarda
Sciaena umbra

25
125
820

38
672
101

1445
760

97

16
1599

40
193

52

27
102

63

10

14
1168

694
36

314
329

12.5-20.2
13.5-23.6
16.1-27.5
15.9-22.2
12.9-26.3
14.0-26.0
16.2-79.2
32.5-80.0
37.5-70.5
7.2-82.0
18.0-90.0
34.3-95
10.7-95.0
27.8-88.2
13.2-90.0

34.5-75.0

21.8-70.5**

23.5-71.0
28.1-37.5

24.8-62.8

16.00-75.19
22.01-161.19
32.5-227.9
33.11-101.03
18.51-166.50
25.87-189.31
63.5-9160.0
444.20-9456
925-7865
3-9620
15-4800
168-5450
4.2-5025.0
97.20-3444.8
6.42-4364.00

183-2980

110-5000

122.4-4724.0

233.72-517.82

152.6-2478.5

0.0092
0.008

0.005

0.005

0.0104
0.0082
0.0112
0.0106
0.0069
0.0113
0.0108
0.0090
0.0023
0.001

0.0019
0.0027
0.0010
0.001

0.0297
0.0039

0.0054
0.0502

0.002
0.0045

3.005
3.12
3.25
3.15

2.978

3.0913
3.12
3.1268
3.3757
3.1171
3.124
2.9208
3.2402
3.42
3.24
3.1832
3.288
3.4472

2.6799
3.3263

3.2146
2.562

3.45
3.3024

0.865 PS, GN, HD

0.962
0.95
0.97

0.977

0.973
0.99

0.973

0.9292
0.93

0.992
0.96

0.957
0.91
0.99

0.9783

0.971

0.98

0.93
0.925

0.983
0.891

0.97
0.96

GN, BT

BT

GN

BT
BT
MT
BT

BT

BT
L

BT
MT
BT, PS, GN,
HD
BT

D, PS, TM,
DN, BS, HL
PS
BT, PS, GN,
HD
GN, BT
SF, HN

2009-2011
2014

2016-2017
2013

2012-2013
2017-2018
1990-1996
2008

2010-2011
2012-2013
1991-1996
1988-1994
2003-2004
2002-2003
2002

2010-2011
2009-2011
2012-2013

1988-1994
2000-2001

2003-2005
2009-2011

2016-2017
2002-2003

Sile-Sakarya,
Sinop-Hopa
Samsun

Sinop

Zonguldak-
Amasra

Ordu

Trabzon
Trabzon

Sinop-Samsun

Samsun-Ordu
Trabzon

Sinop
Trabzon
Sotheastern
Black Sea
Trabzon-Rize

Sinop-Samsun

Sile-Sakarya,
Sinop-Hopa
Samsun-Ordu

Sinop

Sile-Sakarya,
Sinop-Hopa
Sinop
Trabzon

Kasapoglu and Diizgiines
(2014)
Ozpigak et al. (2017)

Samsun et al. (2017)
Tiirker and Bal (2018)
Kalayci et al. (2019)

Samsun and Erdogan
Saglam (2021)

Zengin et al. (2006)

Sahin and Giines (2011)
Ozdemir and Duyar (2013)
Calik and Erdogan Saglam
(2017)

Geng et al. (1999)

Erkoyuncu ef al. (1994)
Bascinar and Saglam (2005)
Demirhan et al. (2005b)

Demirhan et al. (2005a)
Ozdemir and Duyar (2013)
Kasapoglu and Diizgiines
(2014)

Calik and Erdogan Saglam
(2017)

Erkoyuncu et al. (1994)
Oray et al. (2004)

Ates et al. (2008)
Kasapoglu and Diizgiines
(2014)

Samsun ef al. (2017)
Engin and Seyhan (2009)
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Sciaena umbra 217 11.70-48.20 16.43-1934.48 0.0057 3.250.979 - 2019-2020 Samsun, Ordu, Aydin and Bengil (2020)
Giresun, Trabzon

Sciaena umbra 319 11.7-58 16.4-2485.17 0.0065 3.20250.9834 N 2019-2020  Samsun-Ordu-  Aydin and Bodur (2021)
Giresun-
Trabzon

Sciaena umbra 54 117-580* 16.4-2485.1 0.000004 3.1900.9934 - 2019-2020 Samsun-Ordu-  Aydin and Bodur (2021)
Giresun- Trabzon

Scophthalmus 506 29.81 494 0.008517 3.2034 - BT 1992-1994  Middle Black ~ Samsun (1995a)

maeticus 6 Sea

Scophthalmus 1989 7.2-82.0 - 0.0103 3.13900.9918 BT 1990-1996  Trabzon Zengin (2000)

maeticus

Scophthalmus 1011 23.9-69 212.1-5400 0.0074 3.220.96 GN 2001 Sinop Samsun et al. (2007)

maeticus

Scophthalmus 168 23.0-72.0 - 0.128736 2.48700.9721 - - - Dogan et al. (1990)

maximus

Scophthalmus 149 181.0-630.0 - 0.0085 3.180.99 BT 1991 Eastern Black  Avsar (1999)

maximus Sea

Scophthalmus 63 10.0-61.0 14.6-4494.4 0.007 3.2480.977 BT 2007 Trabzon Ak et al. (2009a)

maximus

Scophthalmus 264 14.0-70.0 34-5550 0.0085 3.15810.989 - - - Eryilmaz and Dalyan (2015)

maximus

Scophthalmus 5 18.9-28.4 44.9-217.3 0.0013 3.570.97 BT 2002 Trabzon-Rize =~ Demirhan et al. (2005a)

rhombus

Scorpaena 31 - - 0.0180 3.08000.99 - 1988-1994 Sinop Erkoyuncu et al. (1994)

porcus

Scorpaena 572 11.0-25.2 24.84-326.90 0.0219 2.9568 GN 1996 Sinop Koca and Samsun (1997)

porcus

Scorpaena 633 10.7-25.0 - 0.0540 2.590 BT 1996-1997 Sinop Koca (2002)

porcus

Scorpaena 262 6.3-23.5 5.6-257.2 0.0166 3.10150.980 BT 2003-2004 Trabzon Bascinar and Saglam (2005)

porcus

Scorpaena 470 4.6-17.5 1.3-100.5 0.0124 3.190.94 BT 2002 Trabzon-Rize = Demirhan et al. (2005a)

porcus

Scorpaena porcus 525 4.6-22.9 1.34-220.0 0.015 3.100.99 BT, TN 2002-2003 Southeastern Demirhan and Can (2009)
Black Sea

Scorpaena 136 8.5-29.2 13-508 0.0173 3.03370.98 BT, MT 2004-2005 Sinop-Samsun  Kalayci et al. (2007)

porcus
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Scorpaena porcus 351
Scorpaena 37948
porcus 5109
Scorpaena 1061
porcus

Scorpaena 42
porcus

Scorpaena 943
porcus

Scorpaena 50
porcus

Scorpaena 411
porcus

Scorpaena 32
porcus

Scorpaena 2442
porcus

Scorpaena porcus 344
Scorpaena 78
maderensis

Serranus scriba 15
Solea nasuta 19
Solea nasuta 100
Solea nasuta 91
Solea solea 309
Solea solea 528
Sparus aurata 109
Spicara maena 12
Spicara smaris 25
Spicara smaris 517
Spicara smaris 6627

Spicara smaris 83
Spicara smaris 528

5.0-34.2
5.7-23.6
4.9-31.7
6.7-25.5
5.4-26.0
8.2-27.9
8.5-21.0
6.2-24.0
5.4-25.5
2.8-33.2
7.0-27.0
6.0-10.0

11.3-25.0

11.3-21.7
3.4-22.6

11.7-22.2

11.0-27.60
15.7-21.2
12.1-19.4

6.2-21.5
11.2-20.0
8.3-24.2

2.1-406.1

3.70-403.71
9.19-470.00
13-165
4.10-235.12
3.4-305.56
0.31-775.6
4.08-406.07
4.32-20.44
16.4-220.0

17.29-139.85
0.25-55.86

13.25-104.71

10.70-263.20
62.2-136.8
4.34-77.52

2.10-121.01
14.24-87.67
3.51-29.4

0.009

0.0166
0.0163
0.0101
0.0210
0.0091
0.0251
0.0217
0.026

0.0165
0.0164
0.032

0.0052
0.0019
0.016

0.0042
0.0062
0.0028
0.035

0.0124

0.0061
0.005

0.0069
0.0063
0.009

3.272
3.0554
3.067

3.2546
2.982
3.301

2.8992

2.9548

2.87
3.0559
3.0785
2.84

3.3478

3.5805

2.755

3.265

3.111

3.4226

2.70
2.942

3.2157
3.26

3.135
3.1504
3.008

0.880

0.995
0.994

0.96
0.973
0.962

0.97

0.9601
0.98
0.9623
0.977
0.96
0.9809

0.97
0.960
0.987
0.901

0.96

0.86
0.962

0.97
0.975

0.986
0.96
0.856

BT
BMT
GN
BT, PS, GN,
HD
GN, TN
BT
BT, GN
BT
TN
GN
BT
TN
BT
BT, PS, GN,
HD
GN, TN
TN

GN, BT
GN, TN

BT

BT
BT, MT
BT

2007
2002-2003
2012
2009-2011
2010-2011
2012-2013
2016-2017
2013
2016-2017
2017-2018
2013
2017
1988-1994
2007
2009-2011
2010-2011
2015-2016
2016-2017
2010-2011

1988-1994
1991-1992

1991-1996
2004-2005
2007

Trabzon
Sinop
Trabzon

Sile-Sakarya,
Sinop-Hopa
Southern
Black Sea

Samsun-Ordu

Samsun-Ordu-
Giresun
Zonguldak-
Amasra

Ordu

Ordu

Zonguldak-
Amasra

Ordu

Sinop
Trabzon
Sile-Sakarya,
Sinop-Hopa
Southern
Black Sea
Sinop

Sinop
Southern
Black Sea
Sinop
Samsun, Ordu,
Trabzon, Rize
Trabzon
Sinop-Samsun
Trabzon

Ak et al. (2009a)
Bilgin and Celik (2009)
Erbay (2013)

Kasapoglu and Diizgiines
(2014)
Yesilcicek et al. (2015)

Calik and Erdogan Saglam
(2017)

Samsun and Erdogan
Saglam (2018)

Tiirker and Bal (2018)

Aydin (2019)

Samsun and Erdogan Saglam
(2021)
Tiirker and Bal (2018)

Aydm (2017b)
Erkoyuncu et al. (1994)
Ak et al. (2009a)
Kasapoglu and Diizgiines
(2014)

Yesilcicek et al. (2015)

Biiyiikdeveci et al. (2020)
Samsun et al. (2017)
Yesilgigek et al. (2015)

Erkoyuncu et al. (1994)
Ismen (1995)

Geng et al. (1999)
Kalayci et al. (2007)
Ak et al. (2009a)
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Spicara smaris 103

Spicara smaris 70

Spicara flexuosa 599

Spicara flexuosa 318

Sprattus sprattus 5087

Sprattus 1927

sprattus

Sprattus 1300

sprattus

Sprattus sprattus 599

Sprattus 423

sprattus

Sprattus 4214

sprattus

Sprattus 655

sprattus

Sprattus 4186

sprattus phalericus

Sprattus sprattus 372

phalericus

Sprattus 4038

sprattus phalericus

Squalus acanthias 327

Squalus acanthias 1683
1609

Squalus acanthias 267

8.0-20.4

11.0-22.5

8.7-21.8
11.0-22.5

5.60-12.6

5.007-12.265

8.55

5.9-10.9

5.6-10.7

8.5+0.01

5.1-11.8

3.3-13.0

7.2-13.2

5.2-12.5

22.3-141.0

32-121
37-136

36.5-141.5

8.11-92.23

15-120

7.1-129.94
14.24-118.00

0.95-12.39

0.619-11.520

1.4-8.1

1.08-8.14

0.95-9.96

1.62-13.95

0.96-11.81

31-13150

135-16140

0.0223

0.0075

0.0118
0.0079

0.0079

0.0067

0.0092

0.0072

0.0064

0.0089

0.007

0.0026

0.0021

0.0062

0.0022

0.0045
0.0035

0.009

2.722 0938 PS,GN, HD
3.1345 0.96 BT
29727 0.9487 GN
3.0915 0.947 GN
2.8676 0.88 BT, MT
29446 0.912 MT
2.8121 098 MT
2.9278 0.9433 MT

2921 0916 BT, PS, GN,

HD
2.8259 0.981 MT
3.11 098 BT
333 099 BT, MT
3.46 0.9987 BT
3.0938 0.98 MT
3.1413 0.9979 BT
2.92 0.987 BT
2.99 0.993
3.3423 0.9607 PS, GN

2009-2011

2012-2013

2015-2016
2017-2018

2004-2005

2004-2005

2008-2009

2010-2011

2009-2011

2008-2009

2013

1990-1992

1991

2004-2005

1992-1994

1991

1994-1995

Sile-Sakarya,
Sinop-Hopa
Samsun-Ordu

Rize-Hopa
Ordu

Sinop-Samsun

Samsun-Ordu

Sinop-Samsun

Sile-Sakarya,
Sinop-Hopa
Samsun

Zonguldak-
Amasra

Black Sea of
Turkey

Trabzon

Sinop-Samsun

Sinop- Samsun,
Ordu,

Trabzon, Rize
Giresun,
Trabzon, Rize

Kasapoglu and Diizgiines
(2014)

Calik and Erdogan Saglam
(2017)

Ergiin (2018)

Samsun and Erdogan
Saglam (2021)

Kalayci et al. (2007)

Polat et al. (2008)
Ozdemir et al. (2009¢)
Ozdemir and Duyar (2013)
Kasapoglu and Diizgiines
(2014)

Ozdemir et al. (2018)
Tiirker and Bal (2018)

Avsar (1995)

Sahin (1999)

Kalayci et al. (2006)

Samsun et al. (1995b)

Avsar (1996)

Diizgiines et al. (2006)
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Squalus acanthias 17803 30.0-120.0 117-6473 0.0041 3.0046  0.996 BT 1969-1973  Karaburun- Kutaygil and Bilecik (1998)
18409 30.0-140.0 146-13157 0.0053 2.9294  0.9988 Eregli, Sinop-

Samsun
Squalus 176  34.1-144.8 109-15500 0.4x10" 3.513 0.97 L,PS,GN 2000-2003 Southeastern Demirhan and Seyhan (2007)
acanthias 8Q 3319 0.98 Black Sea.

0.8x10"
84

Syngnathus acus 280 15.6-39.2 1.0-16.66 0.0001 3.415 0.898 BT 2010-2011  Western Black  Yildiz et al. (2015)

Sea
Trachinus draco 338 5.0-35.0 1.01-549.2 0.004 3433 0.884 BT 2007 Trabzon Ak et al. (2009a)
Trachinus draco 636 5.0-25.8 1.01-131.76 0.0069 3.0051 0.9632 BT 2009-2010 Trabzon Ak and Geng (2013)
Trachinus draco 88 8.1-31.6 3.69-289.39 0.007 3.01 097 BT 2013 Zonguldak- Tiirker and Bal (2018)

Amasra
Trachurus 77 - - 0.0290 24854 0.98 - 1988-1994  Sinop Erkoyuncu et al. (1994)
trachurus
Trachurus - 6.5-19.0 - 0.0075 3.017 - BT 1991-1996 Trabzon Geng et al. (1999)
trachurus
Trachurus 720 9.4-16.8 5.27-43.95 0.00759 3.05 - MT 1995-1996  Samsun- Yiicel and Erkoyuncu (2000)
trachurus Inebolu
Trachurus 6035 6.7-19.8 2.40-60.82 0.0062 3.0938 0.99 PS, MT, BT, 2003-2004 Sinop-Samsun Kalayci (2006)
trachurus GN
Trachurus 1290 - - 0.0063 3.0931 0.98 MT,PS  2004-2005 Samsun Samsun et al. (2006a)
trachurus
Trachurus 747 7.3-18.3 3.34-47.37 0.0086 2.9849 0.96 BT, MT  2004-2005 Sinop-Samsun Kalayci ef al. (2007)
trachurus
Trachurus 800 - - 0.007 3.029 0.99 BT 2004-2005 Samsun Ozdemir et al. (2009a)
trachurus
Trachurus 902 13.08 - 0.0074 3.0445 0.98 MT 2008-2009 - Ozdemir et al. (2009¢)
trachurus
Trachurus 267 6-15.7 1.75-44.32 0.004 3.249 0.946 BT 2007 Trabzon Ak et al. (2009a)
trachurus
Trachurus 1307  6.9-19.02 2.32-59.89 0.0049 3.17 0.96 GN,PS  2011-2012 Ordu Aydin and Karadurmus
trachurus (2012)
Trachurus 11.0-11.9% 20.0-24.99 0.016 2.881 0.983 PS 2010-2011  Zonguldak Erdogan et al. (2016)
trachurus
Trachurus 489 8.0-16.6 3.03-38.3 0.0056 3.12 0.98 BT 2013 Zonguldak- Tiirker and Bal (2018)
trachurus Amasra
Trachurus 479 7.8-18.0 2.67-54.47 0.0021 35118 0.973 GN 2017-2018  Ordu Samsun and Erdogan
trachurus Saglam (2021)
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Trachurus
mediterraneus
Trachurus
mediterraneus
Trachurus
mediterraneus
Trachurus
mediterraneus
Trachurus
mediterraneus
Trachurus
mediterraneus
Trachurus
mediterraneus
Trachurus
mediterraneus
Trachurus
mediterraneus
Trachurus
mediterraneus
Trachurus
mediterraneus
pon.

Umbrina
cirrosa
Uranoscopus
scaber
Uranoscopus
scaber
Uranoscopus
scaber
Uranoscopus
scaber

430

1914

1312

696

439

526

624

1870

128

1467

601

102

116

69

346

69

6.3-17.8

6.6-19.3

9.12-19

12.70

9.4-15.1

6.2-19.5

7.1-20.3

6.5-11.6

7.1-20.3

7.4-14.5

4.8-94

6.1-26.4

5.3-21.8

5.2-21.9

5.3-21.8

3-58

2.13-66.70

18.05

4.6-25.2

1.71-64.30

3.2-67.7

1.21-32.0

3.2-67.7

1.0-7051.1

3.8-298.7

2.1-201.9

2.0-182.5

0.0108

0.0075

0.0089

0.0071

0.0093

0.0032

0.0050

0.010

0.002

0.0067

0.0048

0.009

0.0148

0.0148

0.0167

0.0150

2.98

3.017

2.955

3.039

2.9565

3.3018

3.138

2.93

3.49

3.0848

3.22

3.0541

3.0392

3.05

3.00

3.05

0.97 PS
0.989 BT
0.9441 PS
0.98 MT
0.97 PS
0.8953 MT
0.972 BT, PS, GN,
HD
0.89 GN, BT
0.97 BT
0.94 PS
0.996 TN
0.971 BT
0.98 BT
0.99 BT, TN
0.98 BT

1996-1997

1991-1996

2004-2005

2008-2009

2010

2010-2011

2009-2011

2016-2017

2013

2016-2017

2018-2019

2003-2004

2002

2002-2005

2002

Trabzon-Rize-
Hopa
Trabzon
Trabzon-Rize
Samsun
Trabzon
Sinop-Samsun
Sile-Sakarya,
Sinop-Hopa
Sinop
Zonguldak-

Amasra
Sinop

Ordu
Trabzon

Trabzon-Rize

Southeastern
Black Sea

Kayal1 (1998)

Geng et al. (1999)

Sahin et al. (2009)

Erdem et al. (2010)
Atilgan et al. (2012)
Ozdemir and Duyar (2013)
Kasapoglu and Diizgiines
(2014)

Samsun et al. (2017)
Tiirker and Bal (2018)

Samsun et al. (2018)

Sahin et al. (1997)

Aydin and So6zer (2020)
Bascinar and Saglam (2005)
Demirhan et al. (2005a)
Demirhan et al. (2007)

Demirhan and Can (2007)
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Uranoscopus
scaber
Uranoscopus
scaber
Uranoscopus
scaber
Uranoscopus
scaber
Uranoscopus
scaber
Uranoscopus
scaber
Uranoscopus
scaber

620

988

155

606

82

189

88

1.8-56.4

5.0-30.0

5.2-234

6.9-25.5

10.5-23.0

6.6-25.5

10.5-23.0

1.01-551.51

2.79-243.40

5.46-326.66

18-207

4.28-312.65

21-207

0.008

0.0128

0.0252

0.0103

0.0190

0.009

0.0152

3.2260.815

3.09180.940

2.8540.979

3.1760.967

2.94870.96

3.210.98

3.02340.980

BT
BT
BT, PS, GN,
HD
GN, TN
BT
BT

GN

2007

2008

2009-2011

2010-2011

2012-2013

2013

2017-2018

Trabzon

Eastern Black
Sea
Sile-Sakarya,
Sinop-Hopa
Southern
Black Sea
Samsun-Ordu

Zonguldak-
Amasra
Ordu

Ak et al. (2009a)
Ak et al. (2011)

Kasapoglu and Diizgiines
(2014)
Yesilgigek ef al. (2015)

Calik and Erdogan Saglam
(2017)
Tiirker and Bal (2018)

Samsun and Erdogan
Saglam (2021)
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Log (a)-b scatter plot and corelation value (-
0,571; p<0.05) were determined for all
indivuduals (Figure 1). Different distributions
relative to the regression line in Figure 1 show
that the variation in log a is largely a function of
the body shape of the species concerned.

Froese (2000) reported that a log a vs b plot must
first be made to detect and exclude outliers, when
discussing intra-species variation in LWRs. Some
of species that have more than five LWR and that
have outliers were considered. It was determined
that Mullus barbatus had two outliers and the
others (Belone belone, Alosa immaculata,
Merlangius ~ merlangus  and  Neogobius
melanostomus) had one outlier each (Figure 2).
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Log (a)
.

-6

'
oo

[ ]
b
-Allometric

Isometric +Allometric
Figure 1. Scatter plot of mean log a over mean b for fish species with body shape information. Areas
of negative allometric, isometric and positive allometric change in body weight relative to body

length are indicated
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2.6 2.8 3 3.2 34 0 1 2 3
0 0
-0.5 Belone belone -0.5 Alosa immaculata
1 y=-1.5066x + 1.684 y y=-0.9757x + 0.8264
R?=0.4042 R2=0.3651
=15 =15
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S 2 @ 3 2
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0 1 2 3 4 0 2 4
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-0.5
@ -1 ly=-0.2571x-1.3786
-1 | Merlangius merlangus -1.5 R2=0.067
= y =-1.8882x +3.646 = 5
215 | R2=0.7886 @ 5 C)
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2 -3
2.5 92
- 4 @
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b b
2.8 3 3.2 3.4 3.6
0
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05 | y=-1.6639x +3.3125
R?=0.4317

b

Figure 2. The log a vs b graph of 5 species. The circled points are the outliers.
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4. DISCUSSION AND CONCLUSIONS

In the study, LWRs of 138 studies which
included 51 species of 29 families studied in
Turkish coast of Black Sea were reviewed.
Bilecenoglu et al. (2014) reported 154 fish
species of 52 families for Black Sea region. In
terms of family, 50% of the existing families
were studied in Turkish coastline. Most studies
fish species belonged to Gadidae, Clupeidae,
Engraulidae, Carangidae, Gobiidae, Mullidae
and Scopthalmidae families. However, in terms
of the number of species, it can be seen that
length-weight association of 27% were
determined. Akyol et al. (2017) reported that of
the 448 fish species in Aegean Sea, length-
weight association parameters of 46.4% were
studied. Giindogdu et al. (2016) reported
thatmost of the samples in studies conducted in
Turkey came from trawling and thus studies of
the same species were in the majority. In the
same study, they reported that although b value
differed depending on a great number of factors,
regional differences were more effective.

Froese et al. (2011) reported that 100 specimens
were sufficient as the number of samples for
height-weight association studies; however, they
also added that fewer individuals could be
accepted for rare species. Akyol et al. (2017) that
while this number was reasonable for species less
than 20 in number which were difficult to find,
the number had to be discussed again and for
species which were plenty in number but
calculated with less number of species, location
differences could be important. On the other
hand, even though sample size for fish are low
(n<20) the 1% value may be significantly strong
(e.g. E. encrasicolus (0.974), S. maena (0.962)
and P. gattorugine (0.953) from Yesilcicek et al.
(2015), P. flesus (0.975) from Kasapoglu and
Diizgiines (2014), P. saltatrix (0.978) from Ak et
al. (2009a), R. clavata (0.98) from Calik and
Erdogan Saglam (2017), S. rhombus (0.97) from
Demirhan et al. (2005a), S. scriba (0.9809) from
Aydin (2017b)).

In the study, two outliers in M. barbatus and one
each in B. belone, A. immaculata, M. merlangus
and N. melanostomus were determined according
to the log a vs b plot made to detect and exclude
outliers. Glindogdu et al. (2016) determined that

Merluccius merluccius has two outliers and
Arnoglossus latema, Citharus linguatula and
Raja clavata have one outlier each. A robust
regression analysis of log a over b identifies one
outlier and after its removal linear regression
explains 99% of the remaining variance. The
strong interrelationship between parameters a
and b is linearized in a plot of log aover band
helps in detecting WLRs that are questionable
(Froese, 2006).

The b value of LWR is generally expected to be
in the range of 2.5-3.5 for fish (Carlander, 1969),
and b values can be affected by environmental
conditions, sampling season, sampling location,
sampling techniques and size composition of
samples. High the b value (3.75) gave for 4.
caspia by Ergiliden ef al. (2011). It is thought that
this may be due to the size composition of the
samples (15.0-21.0 cm, 51.00-103.2 g).
Coverage of the full-size range, ideally with the
number of specimens being equally distributed
among size classes (e.g., 10 small, 10 medium-
size, and 10 large specimens), in order to avoid
over- or underestimation of b (Froese et al.
2011).

Within-species variance in  weight—length
relationships can be substantial, depending on
the season, the population, or annual differences
in environmental conditions. When discussing
within-species  variation in  weight-length
relationships, the focus should be on the variation
in the condition that is likely to trigger variation
in parameters a and b, once outliers have been
identified. Furthermore, when investigating
isometric and allometric growth, it should be
discussed whether current length-to-weight
studies cover a sufficiently wide seasonal and
geographic range to be representative for the
species (Froese, 2006).

As a result, this study includes length-weight
association parameters of most species prevalent
in Turkish coastline of Black Sea between 1989
and 2021 and presents a list of resources for
future studies.

CONFLICT OF INTERESTS

The authors decelerate that they have no conflict
of interests.

152



Samsun, Turkish Journal of Maritime and Marine Sciences, 8(2): 131-160

ETHICS COMMITTEE PERMISSION

All applicable international, national, and/or
institutional guidelines for the care and use of
animals were followed by the authors.

FUNDING

No funding was received from institutions or
agencies for the execution of this research.

ORCID IDs

Serap SAMSUN:
https://orcid.org/0000-0001-6094-6226

6. REFERENCES

Ak, O., Kutlu, S., Aydm, ., (2009a). Length-weight
relationship for 16 fish species from the Eastern Black
Sea, Turkey. Turkish Journal of Fisheries and Aquatic
Sciences 9: 125-126.

Ak, O., Kutlu S, Gen¢ Y., Haliloglu, H.I., (2009b).
Length frequency, length-weight relationship and sex
ratio of the whiting, Merlangius merlangus euxinus in
the Black Sea, Turkey. Balikesir Universitesi Fen
Bilimleri Enstitiisti Dergisi 11(2): 37-43.

Ak O, Kutlu S., Karayiicel, 1., (2011). Some reproductive
characteristics of Uranoscopus scaber Linnacus, 1758
(Pisces: Uranoscopidae) in the Black Sea (Turkey).
Cahiers de Biologie Marine 52: 253-260.

Ak, O., Geng, Y., (2013). Growth and reproduction of the
greater weever (Trachinus draco L., 1758) along the
eastern coast of the Black Sea. Journal of Black
Sea/Mediterranean Environment 19(1): 95-110.

Aksu, H., Erdem, Y., Ozdemir, S., Erdem, E., (2011).
Orta Karadeniz’de avlanan barbunya (Mullus barbatus
ponticus, Essipov, 1927) baliklarinin bazi populasyon

parametreleri. Journal of FisheriesSciences.com 5(4):
345-353. doi: 10.3153/jfscom.2011039.

Akyol, O., Demir Saglam, Y., Ceyhan, T., (2017). Ege
Denizi balik tiirlerinin boy-agirlik iliskileri iizerine bir
derleme. Ege Journal of Fisheries and Aquatic
Sciences 34(2): 235-247.doi:
10.12714/egejfas.2017.34.2.16.

Ates, C., Cengiz Deval, M., Bok, T., (2008). Age and
growth of Atlantic bonito (Sarda sarda Bloch, 1793) in
the Sea of Marmara and Black Sea, Turkey. Journal of
Applied Ichthyology 24: 546-550. doi: 10.1111/.1439-
0426.2008.01102.x.

Atilgan, E., Bascinar, N.S., Erbay, M., (2012). Dogu
Karadeniz’deki istavrit, Trachurus mediterraneus
(Steindachner, 1868)’in otolit Ozellikleri ve bazi
populasyon parametreleri.  Journal of
FisheriesSciences.com 6(2): 114-124.

Avsar, D., (1995). Population parameters of sprat
(Sprattus sprattus phalericus Risso) from the Turkish
Black Sea coast. Fisheries Research 21: 437-453.

Avsar, D., (1996). Sex, age and growth of the spurdog
(Squalus acanthias Linnaeus, 1758) in the Southeastern
Black Sea. Yugoslav Journal of Operations Research
6(2): 295-304.

Avsar, D., (1999). Tirkiye’nin Dogu Karadeniz
kiyilarindaki kalkan baligi (Scopthalmus maximus
(Linnaeus, 1758)) stoku’nun incelenmesi. Turkish
Journal of Zoology 23(1): 207-213.

Aydin, M., Diizgiines, E., Sahin, C., Mutlu, C., (1997).
Mezgit Avciliginda Kullanilan Galsama Aglarinin
Secicilik Parametrelerinin Hesaplanmasi. Akdeniz
Balik¢ilik Kongresi, 9-11 Nisan 1997, s. 97, Izmir.

Aydm, M., Karadurmus, U., (2012). Age, growth,
length-weight relationship and reproduction of the
Atlantic horse mackerel (Trachurus trachurus
Linnaeus, 1758) in Ordu (Black Sea). Ordu University
Journal of Science and Technology 2(2): 68-77.

Aydin, M., Karadurmus, U., (2013). An investigation on
age, growth and biological characteristics of red mullet
(Mullus barbatus ponticus, Essipov, 1927) in the
Eastern Black Sea. Iranian Journal of Fisheries
Sciences 12(2): 277-288.

Aydin, M., (2017a). Presence of the striped seabream
(Lithognathus mormyrus L., 1758) in the Black Sea (in
Turkish). Turkish Journal of Maritime and Marine
Sciences 3(1): 49-54.

Aydmn, M., (2017b). Some biological parameters of
painted comber (Serranus scriba L., 1758) in the Black
Sea (in Turkish). Turkish Journal of Maritime and
Marine Sciences 3(1): 34-41.

Aydm, M., (2019). Age, growth and reproductive cycle
and fecundity of the black scorpionfish (Scorpaena
porcus L., 1758) in the Black Sea region. Cahiers de
Biologie Marine 60(5): 409-418. doi:
10.21411/CBM.A.81D75668

Aydin, M., Sozer, A., (2019). The Length-weight
relationship and condition factor of striped sea bream
Lithognathus mormyrus (L., 1758) in the Southern
Black Sea Region. Journal of Anatolian Environmental
and Animal Sciences 4(3): 319-324.

153


https://orcid.org/0000-0002-0257-6009
https://orcid.org/0000-0002-0257-6009

Samsun, Turkish Journal of Maritime and Marine Sciences, 8(2): 131-160

Aydin, M., Bengil, E.G.T., (2020). Feeding habits and
length-weight relationships Sciaena umbra Linnaeus,
1758 from Southern Black Sea. Acta Aquatica Turcica
16(4): 479-486. doi: 10.22392/actaquatr.714094

Aydin, M., Sozer, A., (2020). The length — weight
relationship and maximum length of Umbrina cirrosa
(linnaeus, 1758). Aquatic Sciences and Engineering
35(4): 100-4.

Aydin, M., (2021a). The first data on the population
parameters and morphometry of Mesogobius
batrachocephalus (Pallas 1814) (Family: Gobiidae) in
the Southern Black Sea. Aquatic Research 4(2): 116-
128. doi: 10.3153/AR21009

Aydin, M., (2021b). Age, growth and reproduction of
Neogobius melanostomus (Pallas 1814) (Perciformes:
Gobiidae) in the Southern Black Sea. Marine Science
and Technology Bulletin 10(2): 106-117.

Aydin, M., Oztiirk, R. C., (2021). Biometrics characters,
length-weight relationships and genetic properties of
damselfish, Chromis chromis (Linnaeus, 1758)
(Osteichthyes: Pomacentridae) from the Black Sea.

Acta Aquatica Turcica 17(2): 186-194. doi:
10.22392/actaquatr. 788314
Aydin, M., Bodur, B., (2021). Morphologic

characteristics and length-weight relationships of
Sciaena umbra (Linnaeus, 1758) in the Black Sea coast.
Marine Science and Technology Bulletin 10(1): 8-15.

Bascinar, N.S., Saglam, H., (2005). Dogu Karadeniz’de
Vatoz (Raja clavata), Iskorpit (Scorpaena porcus) ve
Tiryaki (Uranoscopus scaber) Baliklarinin Beslenme
Aligkanliklar1. Tiirk Sucul Yasam Dergisi, Ulusal Su
Gtinleri, 28-30 Eyliil 2005, s. 165-169, Trabzon.

Bengil, E.G.T., Aydin, M., (2020). The length and weight
relationships and feeding ecology of knout goby,
Mesogobius batrachocephalus (Pallas, 1814) from
Southern Black Sea? Ege Journal of Fisheries and
Aquatic Sciences 37(4): 409-414. doi:
10.12714/egejfas.37.4.12

Bilecenoglu, M., Kaya, M., Cihangir, B., Cicek, E.,
(2014). An updated checklist of the marine fishes of
Turkey. Turkish Journal of Zoology 38: 901-929.
doi:10.3906/z00-1405-60

Bilgin, S., Samsun, N., Samsun, O., Kalayci, F., (2006a).
Orta Karadeniz’de 2004-2005 av sezonunda hamsi’nin,
Engraulis encrasicolus L., 1758, boy-frekans analiz
metodu ile populasyon parametrelerinin tahmini. Ege
Journal of Fisheries and Aquatic Sciences 23(1/3):
359-364.

Bilgin, S., Bircan, R., Siimer, C., Ozdemir, S., Celik,
E.S., Ak, O., Satilmug, H.H., Bayrakl, B., (2006b).
Orta Karadeniz’de (Sinop-Samsun Ydresi) yasayan
altinbas kefal’in, Liza aurata (Risso, 1810) (Pisces:
Mugilidae), iireme biyolojisi ve populasyon dzellikleri.
Fiwrat Universitesi Fen ve Miihendislik Bilimleri
Dergisi 18(1): 49-62.

Bilgin, S., Celik, E.S., (2009). Age, growth and
reproduction of the black scorpionfish Scorpaena
porcus (Pisces, Scorpaenidae), on the Black Sea coast
of Turkey. Journal of Applied Ichthyology 25: 55-60.
doi: 10.1111/7.1439-0426.2008.01157 x

Bilgin, S., Onay, H., (2019). Weight-length relationships
(wlrs) of scaldback, Arnoglossus kessleri Schmidt,
1915 (Pleuronectiformes: Bothidae), caught by beam
trawl in the Southeastern Black Sea (Rize, Turkey).
Journal of Anatolian Environmental and Animal
Sciences 4(3): 354-358.

Bilgin, S., Solak, E., (2020). Weight-length relationships
(wlrs) of anchovy, Engraulis encrasicolus with the
evaluation of overfishing effects on the slope (b) in the
Black Sea (Turkey). Journal of Environmental and
Animal Sciences 5(2): 253-259.

Bodur, B. (2021). Bio-Ecological Parameters of Brown
Meager (Sciaena umbra) in The Southern Black Sea
Region (in Turkish). Master Thesis, Ordu University
Institute of Natural and Applied Sciences Fisheries
Tecnology Engineering, 54 p., Ordu.

Biiyiikdeveci, F., Samsun, O., Ozsandike1, U., (2020).
The length-weight relationships of two flatfish species
(Solea solea Linnaeus, 1758 and Pegusa lascaris Risso,
1810) caught in the Middle Black Sea coasts. Marine
and Life Sciences 2(2): 120-126.

Carlander, K.D., (1969). An operational-functional
classification of fishery management techniques.

Verhandlungen des Internationalen Verein Limnologie
17: 635-640.

Calik, S., Erdogan Saglam, N., (2017). Length-weight
relationships of demersal fish species caught by bottom
trawl from Eastern Black Sea (Turkey). Cahiers de
Biologie Marine 58(4): 485-490. doi:
10.21411/CBM.A.AAOD91E6

Cetinkaya, O., Sen, F., Elp, M., (2010). Balik Biyolojisi
Arastirma Yo6ntemleri. Baliklarda Biiyiime ve Biiylime
Analizleri Bolim 4, Nobel Yaymevi, s. 93-122,
Ankara.

154



Samsun, Turkish Journal of Maritime and Marine Sciences, 8(2): 131-160

Ciloglu, E., Sahin, C., Zengin, M., Geng, Y., (2001).
Dogu Karadeniz, Trabzon-Yomra sahillerinde mezgit
(Merlangius merlangus euxinus Nordmann, 1840)
baliginin bazi populasyon parametreleri ve iireme
doneminin tespiti. Turkish Journal of Veterinary
Animal Sciences 25: 831-837.

Ciloglu, E., (2002). Dogu Karadeniz Sahillerinde Pisi
Balig1 (Platichthys flesus luscus PALLAS, 1811)’nin
Avlama Teknolojisi ve Biyoekolojisi. Doktora Tezi,
Istanbul Universitesi Fen Bilimleri Enstitiisii, Su
Uriinleri Avlama ve Isleme Teknolojisi Anabilim Dals,
82 s., Istanbul.

Demirhan, S.A., Seyhan, K., Engin, S., Mazlum, R.E.,
(2005a). Dogu Karadeniz’de 8 Demersal Balik
Tiiriiniin Boy-Agirlik iliskisi. Tiirk Sucul Yagam
Dergisi, Ulusal Su Giinleri, 28-30 Eyliil 2005, s. 19-24,
Trabzon.

Demirhan, S.A., Engin, S., Seyhan, K., Akamca, E.,
(2005b). Some biological aspects of thornback ray
(Raja clavata L., 1758) in the Southeastern Black Sea.
Turkish Journal of Fisheries and Aquatic Sciences 5:
75-83.

Demirhan, S.A., Can, M.F., (2007). Length-weight
relationships for seven fish species from the
Southeastern Black Sea. Jowrnal of Applied
Ichthyology ~ 23:  282-283.  doi:10.1111/5.1439-
0426.2007.00835.x

Demirhan, S.A., Can, M.F., Seyhan, K., (2007). Age and
growth of stargazer (Uranoscopus scaber L., 1758) in
the Southeastern Black Sea. Journal of Applied
Ichthyology 23: 692-694. doi: 10.1111/j.1439-
0426.2007.00863.x

Demirhan, S.A., Seyhan, K., (2007). Life history of spiny
dogfish, Squalus acanthias (L. 1758), in the Southern
Black Sea. Fisheries Research 85: 210-216.
doi:10.1111/5.1439-0426.2007.00835.x

Demirhan, S.A., Can, MLF., (2009). Age, growth and
food composition of Scorpaena porcus (Linnaeus,
1758) in the Southeastern Black Sea. Journal of
Applied Ichthyology 25: 215-218.

Dogan, M., Okur, H., Sen, H., Cengiz, C., Karadeniz,
A., Geng, Y., (1990). Dogu Karadeniz Bolgesi’ndeki
Kalkan Baliklart (Scopthalmus maximus) Uzerine
Aragtirmalar. Trabzon Su Uriinleri Arastirma Enstitiisii
Miidiirliigii, Ekonomik Deniz Uriinleri Projesi, Proje
No: 82A040030, 20 s, Trabzon.

Diizgiines, E., Karacam, H., (1990). Dogu
Karadeniz’deki mezgit (Gadus euxinus Nord.,1840)
baliklarinda bazi populasyon parametreleri, et verimi
ve biyokimyasal kompozisyon, Doga-Turkish Journal
of Zoology 14: 345-352.

Diizgiines, E., Mutlu, C., Sahin, C., (1995). Population
Parameters of Anchovy in the Eastern Black Sea. he
Second International Conference on the Mediterranean
Coastal Environment: MEDCOAST 95, October24-27
1995, Autoritat Portuaria de Tarragona, Spain.

Diizgiines, E., Okumus, i., Feyzioglu, M., Sivri, N.,
(2006). Population Parameters of Spiny Dogfish,
Squalus acanthias From The Turkish Black Sea Coast
and its Commercial Exploitation in Turkey.
Proceedings of the International Workshop on
Mediterranean Cartilaginous Fish with Emphasis on
Southern and Eastern Mediterranean, 14-16 October
2006, Istanbul-Turkey.

Engin, S., Seyhan, K., (2009). Age, growth, sexual
maturity and food composition of Sciaena umbra in the
South-Eastern Black Sea, Turkey. Journal of Applied
Ichthyology  25: 96-99. doi: 10.1111/j.1439-
0426.2008.01173.x

Erat, S., (2019). Some Population Parameters of Annular
Sea Bream (Diplodus annularis (Linnaeus, 1758)) In
The Black Sea Coast (in Turkish). Master Thesis, Ordu
University Institute of Science and Technology
Department of Fishery Technology Engineering, 48 p.,
Ordu.

Erbay, M., (2013). Dogu Karadeniz’deki Iskorpit
(Scorpaena porcus, Linnaeus, 1758) Baliginin
Popiilasyon Yapist Ve Ureme Biyolojisi Uzerine
Aragtirma. Yiiksek Lisans Tezi, Recep Tayyip Erdogan
Universitesi, Fen Bilimleri Enstitiisii, 90 s., Rize.

Erdem, E., Ozdemir, S., Gonener, S., Aksu, H., (2010).
Karadeniz’de ortasu trolii ile sartkuyruk istavrit
(Trachurus mediterraneus, S.) avciligi izerine bir
arastirma. Journal of FisheriesSciences.com 4(4): 412-
418.

Erdem, Y., (2018). Estimation of size at first maturity of
Black Sea red mullet (Mullus barbatus ponticus).
Journal of Advances in VetBio Science and Techniques
3(2): 30-37.

Erdogan Saglam, N., Saglam, C., (2012). Population
parameters of whiting (Merlangius merlangus euxinus
L., 1758) in the South-Eastern Black Sea. Turkish
Journal of Fisheries and Aquatic Sciences 12: 831-839.
doi: 10.4194/1303-2712-v12 4 11

Erdogan Saglam, N., Saglam, C., (2013). Age, growth
and mortality of anchovy Engraulis encrasicolus in the
South-Eastern region of the Black Sea during the 2010—
2011 fishing season. Journal of the Marine Biological
Association of the United Kingdom 93(8): 2247-2255.
doi:10.1017/50025315413000611

155



Samsun, Turkish Journal of Maritime and Marine Sciences, 8(2): 131-160

Erdogan, Z., Torcu Kog, H., Ulunehir, G., Joksimovié,
A., (2016). Some biological properties of different
populations of the Atlantic horse mackerel Trachurus
trachurus (L.) in Turkish Seas. Acta Adriatica 57(1):
51-62.

Erguden, D., Turan, F., Turan, C., (2011). Length—
weight and length—length relationships for four shad
species along the Western Black Sea coast of Turkey.
Journal of Applied Ichthyology 27: 942-944. doi:
10.1111/5.1439-0426.2010.01589.x

Ergiin, 1.0., (2018). Determination of Some Biological
Characteristics and Population Parameters of The
Blotched Picarel (Spicara flexuosa Rafinesque, 1810)
Distributed in The Eastern Black Sea (Rize- Hopa) (in
Turkish). Master Thesis, Recep Tayyip
Erdogan University Graduate School of Natural and
Applied Sciences Department of Fisheries, 49 p., Rize.

Erkoyuncu, i., Ozdamar, E., (1989). Estimation of the
age, size and sex composition and growth parameters
of anchovy, Engraulis encrasicolus (L.) in the Black
Sea. Fisheries Research 7: 241-247.

Erkoyuncu, I., Erdem, M., Samsun, O., Ozdamar, E.,
Kaya, Y., (1994). Karadeniz’de avlanan baz1 balik
tirlerinin et verimi, kimyasal yapisi ve boy-agirlik
iliskisinin belirlenmesi iizerine bir arastirma. Istanbul
Universitesi Su Uriinleri Dergisi 8 (1-2): 181-191.

Eryilmaz, L., Dalyan, C., (2015). Age, growth, and
reproductive biology of turbot, Scophthalmus maximus
(Actinopterygii: Pleuronectiformes: Scophthalmidae),
from the South-Westernc of Black Sea, Turkey. Acta
Ichthyologica et Piscatoria; Szczecin 45(2): 181-188.

Erzini, K., (1994). An empirical study of variability in
length-at-age of marine fishes. Journal of Applied
Ichthyology 10: 17-41.

Froese, R., (2000). Evaluating length—weight relationships.
In: FishBase 2000: concepts, design and data sources.
ICLARM, Los Ban~os, 133 p., Laguna.

Froese, R., (2006). Cube law, condition factor and weight—
length relationships: history, meta-analysis. Journal of
Applied Ichthyology 22: 241-253.

Froese, R., Tsikliras, A.C., Stergiou, K.I., (2011).
Editorial note on weight-length relations of fishes. Acta
Ichthyologica et Piscatoria 41(4): 261-263.

Froese, R., Pauly, D., (2022). FishBase. World Wide Web
electronic publication. www.fishbase.org, version
(02/2022). Accessed Date: 27.07.2022,
https://www.fishbase.se/search.php is retrieved.

Geng, Y., Zengin, M., Basar, S., Tabak, D., Ceylan, B.,
Cift¢i, Y., Ustiindag, C., Akbulut, B., Sahin, T.,
(1999). Ekonomik Deniz Uriinleri Arastirma Projesi,
TKB, Aragtirmalar Genel Miidiirliigii, Ekonomik Deniz
Uriinleri Arastirma Projesi, SUMEA, 158 s., Trabzon.

Geng, Y. (2000). Tirkiye’nin Dogu Karadeniz
Kiyilarindaki Barbunya (Mullus barbatus ponticus,
Esc. 1927) Baligmin Biyo-Ekolojik Ozellikleri ve
Populasyon Parametreleri. Doktora Tezi, Karadeniz
Teknik Universitesi Fen Bilimleri Enstitiisii, Balik¢1lik
Teknolojisi Miihendisligi Anabilim Dali, 182 s,
Trabzon.

Gongalves, J.M.S., Bentes, L., Lino, P.G., Ribeiro, J.,
Canario, A.V.M., Erzini, K., (1997). Weight—length
relationships for selected fish species of the small-scale
demersal fisheries of the South and South-West coast
of Portugal. Fisheries Research 30: 253-256.

Gozler, A.M., Ciloglu, E., (1998). Rize-Hopa Ag¢iklarinda
1997-1998 Avlanma Sezonunda Avlanan Hamsi
(Engraulis encrasicolus L., 1758) Baligi’nin Bazi
Populasyon Parametreleri Uzerine Bir Arastirma. Dogu
Anadolu Bélgesi, I11. Su Uriinleri Sempozyumu, 10-12
Haziran 1998, s. 373-382, Erzurum.

Gozler, A.M., Ciloglu, E., Sahin, C., Engin, S., (2003).
Dogu Karadeniz’deki Kaya Baliklarindan Neogobius
melanostomus (Pallas, 1811)’nun Bazi Populasyon
Parametreleri Uzerine Bir Arastirma. XII. Ulusal Su
Uriinleri Sempozyumu Bildiri Kitabi, 2-5 Eyliil 2003,
s. 51-55, Elaz1g.

Gozler, A.M., Engin, S., Koral, S., Sahin, C., Agirbas,
E., (2005). Dogu Karadeniz’de 2004 Yili Avlanma
Sezonunda Avlanan Pasifik Kefali (Mugil so-iuy,
Basilewski, 1885)’nin Bazi Populasyon Parametreleri.
XIII. Ulusal Su Uriinleri Sempozyumu, 1-4 Eyliil 2005,
s. 41, Canakkale.

Giimiis, A., Kurt, A., (2009). Age structure and growth by
otolith interpretation of Neogobius melanostomus
(Gobiidae) from Southern Black Sea. Cybium 33(1):
29-37.

Giindogdu, S., Baylan, M., Cevik, C., (2016).
Comparative study of the length-weight relationships
of some fish species along the Turkish coasts.
Mediterranean Marine Science 17/1: 80-108. doi:
http://dx.doi.org/10.1268/mms.1280.

Ismen, A., (1995). Growth, mortality and yield per recruit
model of picarel (Spicara smaris L.) on the Eastern
Turkish Black Sea coast. Fisheries Research 22: 299-
308.

156


http://www.fishbase.org/
https://www.fishbase.se/search.php
http://dx.doi.org/10.1268/mms.1280

Samsun, Turkish Journal of Maritime and Marine Sciences, 8(2): 131-160

Ismen, A., Yildirim, Y., ismen, P., (2000). Dogu
Karadeniz’de Barbunya (Mullus barbatus Linnaeus,
1758) Bahgmin Biiyiime Ozellikleri ve Ureme
Biyolojisi. Su Uriinleri Sempozyumu, 20-22 Eyliil
2000, s. 342-356, Sinop.

Ismen, A., (2002). A preliminary study on the population
dynamics parameters of whiting (Merlangius
merlangus euxinus) in Turkish Black Sea coastal
waters. Turkish Journal of Zoology 26: 157-166.

Kalayecl, F., (2006). Orta Karadeniz’de Avlanan Istavrit
(Trachurus trachurus L., 1758) Baligmin Ureme
Ozellikleri ve Populasyon Parametrelerinin
Belirlenmesi. Yiiksek Lisans Tezi, Ondokuz Mayis
Universitesi Fen Bilimleri Enstitiisii, 119 s., Samsun.

Kalayci, F., Bilgin, S., Samsun, O., Samsun, N., (2006).
Orta Karadeniz’de avlanan c¢aga (Sprattus sprattus
phalericus Risso, 1826) balig1 stogunun genel durumu
ve balik enddistrisi igerisindeki yerinin arastirilmasi.
Ege Journal of Fisheries and Aquatic Sciences 23(1/3):
449-455.

Kalayci, F., Samsun, N., Bilgin, S., Samsun, O., (2007).
Length-weight relationship of 10 fish species caught by
bottom trawl and midwater trawl from the Middle
Black Sea, Turkey. Turkish Journal of Fisheries and
Aquatic Sciences 7: 33-36.

Kalaycl, F., Yesilcicek, T., Sahin, C., (2019). Catch
composition, gonadosomatic index and condition factor
of bluefish (Pomatomus saltatrix L., 1766). Journal of
Anatolian Environmental and Animal Sciences 4(2):
97-103.

Karacam, H., Diizgiines, E., (1990). Age, growth and
meat yield of the european anchovy (Engraulis
encrasicolus, L. 1758) in the Black Sea. Fisheries
Reserach 9: 181-186.

Karadurmus, U., Aydin, M., (2021). Investigation of
some morphometric characteristics of Neogobius
melanostomus from coast of Ordu (Eastern Black Sea).
Canakkale Onsekiz Mart University Journal of Marine
Sciences  and  Fisheries  4(1):  1-10.  doi:
10.46384/jmsf.840460.

Kasapoglu, N., Diizgiines, E., (2014). Length-weight
relationships of marine species caught by five gears
from the Black Sea. Mediterranean Marine Science
15/1: 95-100. doi: 10.12681/mms.463.

Kayah, E., (1998). Dogu Karadeniz Ekosistemindeki
(Engraulis encrasicolus L. 1758) ve Istavrit (Trachurus
mediterraneus) Baliklarmin Biyolojik Ozellikleri
Uzerine Bir Arastirma. Yiiksek Lisans Tezi, Karadeniz
Teknik Universitesi Fen Bilimleri Enstitiisii, 236 s.,
Trabzon.

Koca, H.U., Samsun, O., (1997). Sinop Yoresinde Dip
Aglar1 ile Avlanan Iskorpit Bahigmin (Scorpaena
porcus Linneaus, 1758) Balikgilik Biyolojisi
Yoniinden bazi Ozelliklerinin Arastirilmasi. Akdeniz
Balik¢ilik Kongresi, 9-11 Nisan 1997, s. 94, [zmir.

Koca, H.U., (2002). Sinop ydresinde dip aglari ile avlanan
iskorpit (Scorpaena porcus Linne., 1758) baliginin
balik¢ilik  biyolojisi yoniinden baz1 6zelliklerinin
arastirilmasit. Turkish Journal of Veterinary Animal
Science 26: 65-69.

Kutaygil, N., Bilecik, N., (1998). Karadeniz Anadolu
Litoralinde Koépek Baligi Tiri Mahmuzlu Camgéz
(Squalus acanthias L.) Uzerinde Arastirmalar. Tarim
ve Koyisleri Bakanhgi, Su Uriinleri Arastirma
Enstitiisit. Mudirligi, Seri B, Yayin No: 2, s. 73,
Bodrum.

Mutlu, C., Diizgiines, E., Sahin, C., (1993). Dogu
Karadeniz’deki Hamsi (Engraulis encrasicolus, L.,
1758) Baliklarinin Bazi Populasyon Parametreleri
Uzerine Bir Arastirma. Dogu Anadolu Bélgesi 1. Su
Uriinleri Sempozyumu, 23-25 Haziran 1993, s. 423-
431, Erzurum.

Okumus, I., Bascinar, N., (1997). Population structure,
growth and reproduction of introduced Pacific mullet,
Mugil so-iuy, in the Black Sea. Fisheries Research 33:
131-137.

Oray, I.K., Karakulak, F.S., Zengin, M., (2004). Report
on the Turkish bonito (Sarda sarda) fishery in
2000/2001. Collective Volume of Scientific Papers,
ICCAT 56(2): 784-788.

Ozdamar, E., (1991). Karadeniz Hamsi Baliklarinda
(Engraulis encrasicolus L. 1758) Populasyon Dinamigi
Yoniinden Bazi Parametrelerin Saptanmasina liskin
Bir Arastirma. Doktora Tezi, Ondokuz Mayis
Universitesi Fen Bilimleri Enstitiisii, 72 s., Samsun.

Ozdamar, E., Kihara, K., Erkoyuncu, 1., (1991). Some
biological characteristics of european anchovy
Engraulis encrasicolus L. in the Black Sea. Journal of
Tokyo University of Fisheries, 78(1): 57-64.

Ozdamar, E., (1993). Samsun Korfezinde Dip Trolii ile
Avlanan Tirsi Baliginin Alosa pontica (Eichwald,
1838) Balikgilik Biyolojisi Yoniinden Incelenmesi.
Dogu Anadolu Bolgesi 1. Su Uriinleri Sempozyumu,
23-25 Haziran 1993, s. 570-582, Erzurum.

Ozdamar, E., Samsun, O., (1995). Samsun Korfezi’ndeki
mezgit (Gadus merlangus euxinus Nord., 1840)
stokunda bazi populasyon dinamigi parametrelerinin
tahmini. Ondokuz Mays Universitesi Fen Dergisi 6(1):
128-140.

157



Samsun, Turkish Journal of Maritime and Marine Sciences, 8(2): 131-160

Ozdamar, E., Samsun, O., Erkoyuncu, i., (1995a).
Karadeniz’de 1994-1995 av sezonunda hamsi
(Engraulis encrasicolus L.) baligina iligkin populasyon
parametrelerinin tahmini. Ege Journal of Fisheries and
Aquatic Sciences 12: 135-144.

Ozdamar, E., Samsun, O., Erkoyuncu, i., (1995b).
Karadeniz Demersal Tiirlerinden Pisi baliginda
Platichtys flesus Iluscus (Pallas,1811) 1994-95 Av
Sezonu i¢in Bazi Populasyon Parametrelerinin
Tahmini. Dogu Anadolu Bélgesi II. Su Uriinleri
Sempozyumu, Atatiirk Universitesi, Ziraat Fakiiltesi.
Su Uriinleri Boliimii, 14-16 Haziran 1995, s. 661-667,
Erzurum.

Ozdamar, E., Samsun, O., Kihara, K., Nakaramoto, K.,
(1996). Stock assesment whiting, Merlangius
merlangus euxinus along the Turkish coast of Black
Sea. Journal of Tokyo University of Fisheries 82(2):
135-149.

Ozdemir, S., Duyar, H.A., (2013). Length-weight
relationships for ten fish species collected by trawl
surveys from Black Sea Coast, Turkey. International
Journal of Chemical, Environmental & Biological
Sciences (IJCEBS) 1(2), 405-407 (Online).

Ozdemir, S., Erdem, Y., Erdem, E., Birinci Ozdemir,
Z.,(2009a). Dip trolii ile farkli av sahalarindan avlanan
karagéz istavrit (Trachurus trachurus, L.) ve liifer
(Pomatomus saltatrix, L.) baliklarinin av verimi ve boy
kompozisyonlarinin karsilastirilmasi. Celal Bayar
Universitesi Fen Bilimleri Dergisi 5(1): 19-26.

Ozdemir, S., Erdem, Y., Birinci Ozdemir, Z., Erdem,
E., (2009b). Karadeniz’de dip trolii ile ekim ve kasim
aylarinda avlanan lifer (Pomatomus saltatrix, L.)
baliginin av verimi ve boy

kompozisyonunun  karsilastirilmasi.  Erciyes
Universitesi Fen Bilimleri Enstitiisii Dergisi 25 (1-2):
400-408.

Ozdemir, S., Erdem, E., Aksu, H., Birinci Ozdemir, Z.,
(2009¢). Cift Tekneyle Cekilen Ortasu Trolii Ile
Avlanan Bazi Pelajik Tirlerin Av Verimi, Boy
Kompozisyonu ve Boy-Agirlik Iliskilerinin
Belirlenmesi. XV. Ulusal Su Uriinleri Sempozyumu,
01-04 Temmuz 2009, s. 148, Rize.

Ozdemir, S., Erdem, Y., Birinci Ozdemir, Z., Erdem,
E., Aksu, H., (2018). Estimation of growth parameters
and mortality rates of sprat (Sprattus sprattus L.) and
anchovy (Engraulis encrasicolus, L.) captured in the
Black Sea (in Turkish). Turkish Journal of Maritime
and Marine Sciences, 4(2): 106-115.

Ozdemir, S., Soyleyici, H., Ozdemir, Z.B., Ozsandik¢1,
U., Biiyiikdeveci, F., (2018). Karadeniz (Sinop-
Samsun) kiyilarinda avlanan mezgit (Merlangius
merlangus euxinus) baliginin aylik olarak boy-agirhik
ilisikleri ve boy kompozisyonunun tespiti. Aquatic

Research 1(1): 26-37. doi: 10.3153/AR18004.

Ozdemir, S., Duyar, H.A., Ozsandik¢i, U., (2020).
Karadeniz kiyilarinda avlanan hamsi (Engraulis
encrasicolus) baliginin mevsimsel olarak boy-agirlik
iligkisi ve besin madde bilesimleri degisimi. Menba
Kastamonu Universitesi Su Uriinleri Fakiiltesi Dergisi
6(2): 53-62.

Ozpicak, M., Saygin, S., Polat, N., (2017). The length-
weight and length-length relationships of bluefish,
Pomatomus saltatrix (Linnaeus, 1766) from Samsun,
Middle Black Sea region. Natural and Engineering
Sciences 2(3): 28-36.

Polat, N., Pisil, Y., Yilmaz, S., (2008). Karadeniz’de
yasayan ¢aga baligi Sprattus sprattus L., 1758)’nda
kemiksi yapilar ve uzunluk-frekans metodu ile yas
tayini. Journal of FisheriesSciences.com 2(2): 126-
133. doi: 10.3153/jfscom.2008014.

Polat, N., inceismail, Y., Yilmaz, S., Bostanci, D.,
(2009). Karadeniz (Samsun)’de yasayan zargana
(Belone belone 1., 1761)’da Yas tayini, yas-boy ve boy-
agirlik iligkileri. Journal of FisheriesSciences.com
3(3): 187-198. doi: 10.3153/jfscom.2009023.

Richter, H.C., Luckstadt, C., Focken, U., Becker, K.,
(2000). An improved procedure to assess fish condition
on the basis of length—weight relationships. Archive
Fishery and Marine Research 48:255-264.

Samsun, O., Ozdamar, E., Aral, O., (1993). Orta
Karadeniz Trol Av Sahalarinda Dip Trolii ile Avlanan
Mezgit (Gadus merlangus euxinus Nordman, 1840)
Baliginin Balikeilik Biyolojisi A¢isindan Arastirilmasi.
I. Ulusal Ekoloji ve Cevre Kongresi, 5-7 Ekim 1993,
Ege Univ. Fen Fakiiltesi Dergisi. Seri B, Cilt: 16/1, s.
1003-1011, Izmir.

Samsun, O., (1995a). Orta Karadeniz’de 1991-1994 su
irlinleri av donemlerinde dip trolleri ile avlanilan
kalkan (Scophthalmus maeoticus) baliginmn av
kompozisyonu iizerine bir aragtirma. Siileyman
Demirel Universitesi Egirdir Su Uriinleri Fakiiltesi
Dergisi 4: 225-234.

Samsun, O., (1995b). Orta Karadeniz’de 1991-1994 su
irlinleri av donemlerinde dip trolleri ile avlanilan
mezgit (Gadus merlangus euxinus Nordmann, 1840)
baliginin balik¢ilik biyolojisi yoniinden aragtirilmasi.
Siileyman Demirel Universitesi Egirdir Su Uriinleri
Fakiiltesi Dergisi 4: 273-282.

Samsun, O., (1995c¢). Orta Karadeniz’de avlanan pisi
(Platichtys  flesus luscus Pallas,1811) baliginin
balik¢ilik  biyolojisi  yoniinden arastirilmasi. Ege
Journal of Fisheries and Aquatic Sciences 12: 21-26.

158



Samsun, Turkish Journal of Maritime and Marine Sciences, 8(2): 131-160

Samsun, O., (1995d). Samsun Korfezinde 1994-1995
Avlanma Sezonunda Dip Trolleri fle Avlanan Kaya
Baligimin (Gobius melanostomus Pallas, 1811) Bazi
Balik¢ilik Biyolojisi Parametrelerinin Aragtirilmasi.
Dogu Anadolu Bélgesi II. Su Uriinleri Sempozyumu,
Atatiirk Universitesi, Ziraat Fak. Su Uriinleri Boliimil,
14-16 Haziran 1995, s. 661-671, Erzurum.

Samsun, O., (1995e¢). Orta Karadeniz’de avlanan tirsi
(Alosa pontica Eichw. 1838) baliginin boy—agirlik
iliskisi. Ege Journal of Fisheries and Aquatic Sciences
12(1): 15-20.

Samsun, O., Ozdamar, E., Erkoyuncu, i., (1995a). Sinop
Yoresinde Avlanan Zargana (Belone belone euxini,
Gilinther 1866) Baliginin Bazi Balikgilik Biyolojisi
Parametreleri ile et Veriminin Arastirilmasi. Dogu
Anadolu Bélgesi II. Su Uriinleri Sempozyumu, Atatiirk
Universitesi, Ziraat Fak. Su Uriinleri Bolimii, 14-16
Haziran 1995, s. 1-14, Erzurum.

Samsun, O., Polat, N., Giimiis, A., (1995b). Orta
Karadeniz’de avlanan mahmuzlu camgéz (Squalus
acanthias L., 1758)ln boy—agirhk iligkisi. FEge
Journal of Fisheries and Aquatic Sciences 12(1): 27-
36.

Samsun, O., (1996). Sinop (Karadeniz) zargana (Belone
belone euxini Glinther, 1866) balig1 populasyonuna
iliskin ~ (1995-1996)  biiylime  karakteristikleri
degisimlerinin izlenmesi. Ege Journal of Fisheriesand
Aquatic Sciences 12(3): 347-355.

Samsun, N., Erkoyuncu, i., (1998). Sinop yoresinde
(Karadeniz) dip trolleri ile avlanan mezgit baligmin
(Gadus merlangus euxinus Nordmann, 1840) balik¢ilik
biyolojisi yoniinden bazi parametrelerinin aragtirilmast.
Ege Journal of Fisheries and Aquatic Sciences 15(1-2):
19-31.

Samsun, O., Samsun, N., Bilgin, S., Kalayei, F., (2003).
Zargana (Belone belone euxini, Giinther, 1866)’nin
Yas, Biiyiime, Oliim Oranlar1 ile Kondisyon Faktérii ve
Et Verimi. XII. Ulusal Su iiriinleri Sempozyumu Bildiri
Kitabi, 2-5 Eyliil 2003, s. 525-531, Elaz1g.

Samsun, O., Samsun, N., Karamollaoglu, A., (2004).
Age, growth and mortality rates of the European
anchovy (Engraulis encrasicolus L., 1758) in the
Turkish Black Sea coast. Turkish Journal of Veterinary
and Animal Sciences 28(5): 901-910.

Samsun, N., Kalayci, F., Samsun, O., Bilgin, S., (2006a).
Samsun Korfezi’nde avlanan istavrit (Trachurus
trachurus L., 1758) bahigmin baz1 biyolojik
Ozelliklerinin belirlenmesi. Ege Journal of Fisheries
and Aquatic Sciences 23(1/3): 481-486.

Samsun, O., Samsun, N., Bilgin, S., Kalayci, F., (2006b).
Population biology and status of exploitation of
introduced garfish Belone belone euxini (Giinther,
1866) in the Black Sea. Journal of Applied Ichthyology
22:353-356.doi:10.1111/.1439-0426.2006.00751 .x.

Samsun, N., Kalayci, F., Samsun, O., (2007). Seasonal
Variation in Length, Weight, and Sex Distribution of
Turbot (Scophthalmus maeoticus Pallas, 1811) in the
Sinop region (Black Sea) of Turkey. Turkish Journal of
Zoology 31:371-378.

Samsun, S., (2010). 2001-2003 av sezonunda orta
karadeniz’deki  mezgit  baligmin  (Merlangius
merlangus  Linnaeus, 1758) bazi populasyon
parametrelerinin belirlenmesi. Firat Universitesi Fen
Bilimleri Dergisi 22(1): 47-54.

Samsun, O., Akyol, O., Ceyhan, T., Erdem, Y., (2017).
Length-weight relationships for 11 fish species from
the central black sea, Turkey. Ege Journal of Fisheries
and  Aquatic  Sciences 34(4): 455-458. doi:
10.12714/egejfas.2017.34.4.13.

Samsun, O., Akyol, O., Ceyhan, T., (2018). Mortalities
and exploitation rate of mediterranean horse mackerel,
Trachurus mediterraneus (Steindachner, 1868) in the
Central Black Sea. Turkish Journal of Maritime and
Marine Sciences 4(2): 139-145.

Samsun, S., Erdogan Saglam, N., (2018). Karadeniz’deki
(Samsun, Ordu, Giresun) iskorpit (Scorpaena porcus
Linnaeus, 1758) baliginin biyolojisi. Acta Aquatica
Turcica 14(4): 291-302.

Samsun, S., Erdogan Saglam, N., (2021). Length-weight
relationships and condition factors of six fish species in
the southern black sea (Ordu-Turkey). Journal of
Agricultural Faculty of Gaziosmanpasa University
38(2): 111-116.

Sahin, T., Akbulut, B., (1997). Some population aspects
of whiting (Merlangius merlangus euxinus Nordmann,
1840) in the Eastern Black Sea coast of Turkey. Turkish
Journal of Zoology 21: 187-193.

Sahin, T., Geng, Y., Okur, H., (1997). Investigation of the
growth and reproduction of horse mackerel(7rachurus
mediterraneus ponticus Aliev) population in Turkish
Black Sea coast. Turkish Journal of Zoology 21: 321-
327.

Sahin, T., (1999). Dogu Karadeniz kiyilarindaki ¢aga
balig1 (Sprattus sprattus phalericus Risso, 1826)’nin
bazi biyolojik 6zellikleri. Turkish Journal of Zoology
23(1): 249-255.

159



Samsun, Turkish Journal of Maritime and Marine Sciences, 8(2): 131-160

Sahin, C., Ciloglu, E., Gozler, A.M., Verep, B.,
imamoglu, H.O., (2003). Dogu Karadeniz’de Hamsi
(Engraulis encrasicolus, L. 1758) Populasyonunda Son
Yillardaki Degisimler. XII. Ulusal Su Uriinleri
Sempozyumu, 2-5 Eyliil 2003, s. 456-462, Elaz1g.

Sahin, C., Mutlu Gozler, A., Hacimurtazaoglu, N.,
Kongur, N., (2006). 2004-2005 av sezonunda Dogu
Karadeniz’deki hamsi (Engraulis encrasicolus L.,
1758) populasyonunun yapisi. Ege Journal of Fisheries
and Aquatic Sciences 23(1/3): 497-503.

Sahin, C., Kasapoglu, N., Mutlu Goézler, A., Kalayc, F.,
Hacimurtazaoglu, N., Mutlu, C., (2009). Age,
growth, and gonadosomatic index (GSI) of
Mediterranean horse mackerel (Trachurus
mediterraneus Steindachner, 1868) in the Eastern
Black Sea. Turkish Journal of Zoology 33: 157-167.
doi:10.3906/z00-0805-26.

Sahin, T., Giines, E., (2010). Seasonal variation in length,
weight, and sex distribution of flounder (Platichtys
flesus luscus Pallas, 1871) in the South-Eastern Black
Sea. Journal of FisheriesSciences.com 4(3): 238-245.
doi: 10.3153/jfscom.2010025.

Sahin, T., Giines, E., (2011). A preliminary study on
population characteristics of turbot, Psetta maxima, in
the Eastern Black Sea, Turkey. Turkish Journal of
Science & Technology 6(1): 1-9.

Sahin, C., Oztiirk, E., Emanet, M., Ceylan, Y., (2021).
Dogu Karadeniz’de mezgit (Merlangius merlangus,
Nordmann, 1840) baliginin yas, biiyiime ve ilk eseysel
olgunluk boyunun belirlenmesi. Acta Aquatica Turcica
17(4): 450-462. doi: 10.22392/actaquatr.809314.

Torcu Kog, H., Erdogan, Z., Treer, T., (2006). Areview
of length—weight relationships of fishes from
freshwaters of Turkey. Journal of Applied Ichthyology
22:264-270.

Tiirker, D., Bal, H., (2018). Length—weight relationships
of 13 fish species from the western Black Sea
(Zonguldak-Amasra), Turkey. Journal of Black
Sea/Mediterranean Environment 24(2): 115-127.

Unsal, N., (1989). Karadeniz’deki hamsi balig1, Engraulis
encrasicolus (L. 1758)’nin yas-boy-agirlik iligkisi ve
en kiiciik av bilylikliigliniin saptanmasi {izerine bir

arastirma. Istanbul Universitesi Su Uriinleri Dergisi
3(1-2): 17-28.

Yesilcicek, T., Kalayci, F., Sahin, C., (2015). Length-
weight relationships of 10 fish species from the
Southern Black Sea, Turkey. Journal of
FisheriesSciences.com 9(1): 19-23.

Yildiz, T., Uzer, U., Karakulak, F.S., (2015). Preliminary
report of a biometric analysis of greater pipefish
Syngnathus acus Linnaeus, 1758 for the Western Black
Sea. Turkish Journal of Zoology 39: 917-924.
doi:10.3906/z00-1408-57.

Yildiz, T., Karakulak, F.S., (2016). An investigation of
age, growth and mortality of the red mullet Mullus
barbatus Linnaeus, 1758 in the Western Black Sea.
Cahiers de Biologie Marine 57: 415-425.

Yilmaz, S., Polat, N., (2011). Length-weight relationship
and condition factor of pontic shad, Alosa immaculata
(Pisces: Clupeidae) from the Southern Black Sea.
Research Journal of Fisheries and Hydrobiology 6(2):
49-53.

Yilmaz, B., Samsun, O., Akyol, O., Erdem, Y., Ceyhan,
T., (2019). Age, growth, reproduction and mortality of
red mullet (Mullus barbatus ponticus Essipov, 1927)
from the Turkish coasts of the Black Sea. Ege Journal
of Fisheries and Aquatic Sciences 36(1): 41-47. doi:
10.12714/egejfas.2019.36.1.05.

Yiicel, S., Erkoyuncu, i., (2000). Orta Karadeniz
Bolgesi’nde avlanan istavrit (Trachurus trachurus L.,
1758)’in populasyon dinamigi. Turkish Journal of
Biology 24: 543-552.

Zengin, M., (2000). Dogu Karadeniz kiyilarindaki
(Scophthalmus maeoticus Pallas. 1811) Baliginin
Biyoekolojik Ozellikleri ve Populasyon Parametreleri.
Doktora Tezi, Karadeniz Teknik Universitesi Fen
Bilimleri Enstitiisti, 221 s., Trabzon.

Zengin, M., Giimiis, A., Bostanci, D., (2006). Age and
growth of the black sea turbot, Psetta maxima
(Linneaus, 1758) (Pisces: Scophthalmidae), estimated
by reading otoliths and by back-calculation. Journal of
Applied Ichthyology 22: 374-381. doi:10.1111/j.1439-
0426.2006.00743 x.

160



	The Length-Weight Relationhsips (LWRs) of Some Fishes Along the Turkish Coasts of the Black Sea
	ABSTRACT
	ÖZET
	1. INTRODUCTION
	2. MATERIAL AND METHOD
	4. DISCUSSION AND CONCLUSIONS
	CONFLICT OF INTERESTS
	ETHICS COMMITTEE PERMISSION
	FUNDING
	ORCID IDs
	6. REFERENCES

