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Sinop kiyllarinda kullanilan fanyal uzatma aglarina hedef dis1 yakalanan yenge¢
tdrlerinin av kompozisyonu

Catch composition of crab species that as bycatch captured by trammel nets used
on Sinop coasts

Turk Denizcilik ve Deniz Bilimleri Dergisi

Cilt: 3 Say1: 2 (2017) 55-62

Siileyman OZDEMIR™, Ugur OZSANDIKCI*, Yakup ERDEM?, Ferhat
BUYUKDEVECI?

!Sinop Universitesi, Su Uriinleri Fakiiltesi, 57000, Akliman-Sinop

2Sinop Universitesi, Fen Bilimleri Enstitiisti, 57000, Osmaniye-Sinop

ABSTRACT

In the study, catch composition of crabs
from non-target species caught except for
fishes in the trammel nets used in Sinop
coasts was determined. The study was
carried out seasonally at 3 different depths
(0-15, 15-30 and 30-45 m) between
September 2015 and August 2016. In the
experiments, trammel nets with 32 mm, 36
mm and 40 mm mesh size were used.
Mediterranean  shore crab (Carcinus
aestuarii), swimming crab (Liocarcinus
depurator), yellow round crab (Eriphia
verrucosa) were captured by the nets 12.599
kg, 11.373 kg and 1.575 kg respectively.
Seasonally, it was determined that the
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maximum amount of crab was caught in
summer with 12.693 kg. In the depth
experiments, it was determined that most of
the crab (24.284 kg) were caught by the nets
in 0-15 m depth. In the study, trammel nets
have been reached with the result that none
target crab fishery can be reduced depending
on the season and depth. In this way, while
the crab bycatch rate of the fishing gear is
being reduced, the crabs can be prevented
from fishing gear material, the damage to the
captured target species and the time lost by
the fishermen.

Keywords: Trammel net, bycatch, crab,
catch composition.

*(corresponding author)
E-mail: suleymanozdemir57@yahoo.com



Ozdemir et al., Turkish Journal of Maritime and Marine Sciences, 3(2): 55-62

OZET

Arastirmada Sinop kiyilarinda kullanilan fanyali uzatma aglarina balik disinda yakalanan
hedef dis1 tlirlerden yengeclerin av kompozisyonu tespit edilmistir. Calisma Eyliil 2015-
Agustos 2016 tarihleri arasinda mevsimsel olarak 3 farkli derinlikte (0-15, 15-30 ve 30-45
m) yiiritilmiistiir. Denemelerde 32 mm, 36mm ve 40 mm tor goz acikligina sahip fanyali
uzatma aglari kullanilmistir. Arastirmada aglara en fazla 12.599 kg ile kiy1 yengeci
(Carcinus aestuarii) tiirii yakalanirken bu tiirii 11.373 kg ile kum yengeci (Liocarcinus
depurator) ve 1.575 kg ile kufli yenge¢ (Eriphia verrucosa) tiirleri izlemistir. Mevsimsel
olarak en fazla yengecin 12.693 kg ile yaz mevsiminde yakalandigi tespit edilmistir.
Derinlik denemelerinde ise aglara en fazla yengecin 24.284 kg ile 0-15 m derinlikte
yakalandig1 belirlenmistir. Calismada fanyali uzatma aglarinda mevsime ve derinlige bagh
olarak hedef dis1 yenge¢ avcilifinin azaltilabilecegi sonucuna ulagilmistir. Bu sayede hem
av aracinin yengec bycatch orami diisiirtilebilecek, yengeclerin av araci materyaline,
yakalanan hedef tiirlere verdigi zararin ve balik¢ilarin zaman kayiplarinin Oniine
gecilebilecektir.

Anahtar sozcikler: Fanyali uzatma agi, hedef dis1 tiir, yengeg, av kompozisyonu.

1. GIRIS (kiyr yengeci), Liocarcinus depurator (kum
yengeci), Eriphia verrucosa (kufli yengeg
Tiim diinyada aktif ve pasif av araglarindaki  veya pavurya) dir. Karadeniz’de Eriphia
hedef dis1 tiirlerin avciliginin Onlenmesi verrucosa  tirii  disindaki  yengecler
giincelligini  korumaktadir (Alverson ve ekonomik olarak avciligt yapilan ve
ark., 1994; Kelleher, 2005). Pasif av tiiketilebilen tiirler degildir. Uzatma aglarina
araclarindan biri olan uzatma aglar1 kiyr yakalanan baliklarla beslenmek amaciyla
balik¢iliginda en fazla kullanilan av aglara gelen ve {iriinii bozan, sonrasinda ag
araglaridir (Sainsbury, 1996). Karadeniz’de go6zlerine  takilarak agda  saturasyon
kullanilan uzatma aglar1 sade ve fanyali olusturarak av verimi ve seciciligini
olmak iizere iki yapiya sahiptir. Mevsime diisiiren, temizlenmesi esnasinda ag
gore av aracinin hedef balik tiirlerini basta materyaline zarar veren ve zaman
barbunya ve mezgit olustururken yan av kayiplarina neden olan yengeg tiirleri 6Gnemli
olarak istavrit, lufer, kalkan, =zargana, bir bycatch problemi olarak karsimiza
palamut, tirsi, kirlangi¢ gibi ekonomik ¢ikmaktadir (Aksu, 2006; Ozdemir ve
baliklar da avlanmaktadir (Ozdemir ve ark., Erdem, 2007).
2005). Bu tiirler disinda birgok hedef dis1  Av araglarindaki bycatch sorunu tim
balik ve eklembacakli tiirli olan yengecgler de  diinyada giincelligini korumaktadir.
yogun miktarda yakalanmaktadir (Aydin ve  Ozellikle bu tiirlerin avciliginin
ark., 2015; Kasapoglu ve Diizgiines, 2017).  6nlenmesinde uzatma aglarinda yapilan
Hedef tire yonelik olarak donatilan uzatma modifikasyonlarla bycatch ve discard
aglarmin  kullanildigr  derinlikler ~de oraninin azaltilmasina yonelik calismalar
farkliliklar gostermektedir. mevcuttur. Uzatma aglarmin  kursun
Karadeniz’de yasayan yengec tiirlerinin yakasinda genis gozlii sardon, kullanimi,
sayis1 12 olarak belirtilmektedir (Aydin ve norsel cubuklarinin kullanimi hedef dis1
ark., 2013). Sinop kiyilarinda ise tiir sayis1 8  tlirlerin ~ avcilligimi azaltmada  etkili
olarak tespit edilmistir (Bilgin ve Celik, olmaktadir (Godo ve ark., 2000; Gokce,
2004). Karadeniz’de kullanilan uzatma 2004). Sinop bdlgesinde yapilan arastirmada
aglarina en fazla yakalanan 3 yengec tiirii  uzatma aglarinda sardon kullaniminin hedef
bulunmaktadir. Bu tiirler Carcinus aestuarii  dis1 tiirlerin aveiligini azaltirken hedef balik
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tlrlerinin av miktarina da olumsuz etkileri
tespit edilmistir (Aksu, 2006). Bu nedenle
bolgede kullanilacak uzatma aglarinda
modifikasyonlar yaninda hedef balik tiirleri
de dikkate alinarak mevsim ve derinlige
bagli olarak yapilacak avcilik aktiviteleri
daha basaril1 sonuglar ortaya koyabilecektir.
Bu c¢alismada Sinop bdlgesinde yogun
olarak barbunya ve mezgit avciliginda
kullanilan fanyali uzatma aglarinin hedef
dis1 tiirlerinden yengeglerin mevsime ve
derinlige bagli olarak av kompozisyonunun
belirlenmesi ve uzatma aglarinda yengeg
bycatch oraninin azaltilarak bdlgedeki
fanyali uzatma ag avciligina bir katki
saglamasi amaglanmistir.

2. MATERYAL VE METOT

Fanyali uzatma aglar ile yapilan denemeler
Eylul 2015-Agustos 2016 tarihleri arasinda
Sinop kiyilarinda 0-15 m 15-30 m ve 30-45
m olmak {izere {c¢ farkli derinlikte
mevsimsel olarak 41° 53’ 50" N — 35° 12’
16" E ve 42° 00" 44" N — 35° 12" 16" E
koordinatlar1 arasinda siirdiiriilmiistiir (Sekil
1). Bolge balikgis1 tarafindan 6zellikle
barbunya ve mezgit avciliginda tercih edilen
sahalardir.

J( & 47 oo*
E’

. '

KARADENIZ

g 357 30" E

Sekil 1. Fanyali dip uzatma aglarinin
kullanildig1 sahalar

Arastirmada fanya goz acikligi 160 mm olan
32 mm, 36 mm ve 40 mm tor goz agikligina
sahip ti¢ farkli fanyali dip uzatma agi
kullanilmigtir.  Aglar PA  materyalden
iretilmis olup donatilmadan 6nce tor ag 200
metre fanya ag1 150 metre uzunluga sahiptir.
Aglar tor ag i¢in 0.67 donam faktorii ve 0.75
fanya tor orani ile donatilmistir. Tor agin
yukseklikteki ag goz sayist 50, fanyada 7
gozdir. Yaka halatlar1  polipropilen
materyale sahiptir. Sekil 2’de arastirmada
kullanilan fanyali uzatma aginin plam
gosterilmistir.

et a i PP 2:@3 10000 : 0.667
150.00
. 160 mm 7
b 150,00 FTO. 0.75
il
FA 32 mm 200.00
50 R251ex 36 mm EQ
40 mm 200.00
150.00
ki PA
! R227tex 160 mm -
150.00
PLADget ~x333 PP 2x{33 104.00 E: 0.667

Sekil 2. Fanyal1 dip uzatma agmin plani

Denemeler mevsimsel olarak 3 farkh

derinlikte 2 tekrarli olarak yapilmistir. Aglar
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denize {i¢ set olarak farkli derinliklere
aksam giin batimindan Once birakilarak,
sabah giin dogarken toplanmistir. Aglar
toplandiktan sonra yakalanan balik ve
yengecler her derinlik icin ag goz
acikliklarina gore kasalara ayrilmistir.
Sonrasinda avlanan baliklar ve yengegler de
tiirlerine gore ayrilarak her tiir i¢in ayr1 ayri
toplam av miktari (kg) alinmistir.

3. BULGULAR

Aragtirmada kullanilan ii¢ farkli g6z agikligi
ile farkli derinliklerde (0-15 m, 15-30 m ve
30-45 m) mevsimsel olarak yapilan toplam
24 av  operasyonunda baliklar ve
yengeclerden olusan toplam 156 kg iiriin
avlanmistir. Avlanan baliklardan 22.844 kg
barbunya ve 11.414 kg mezgit hedef tur
olarak avlanirken, 96.235 kg hedef dis1 balik
tiird avlanmistir. Hedef dis1 baliklardan
sonra uzatma aglarindaki en onemli hedef
dis1 tirleri olusturan yengecler denemeler
sonunda toplam 25.507 kg avlanmistir. En
fazla yenge¢ 24.284 kg ile 0-15 metre
derinlikte avlanirken, 15-30 metrede 1.092
kg, 30-45 metrede 0.131 kg avlanmustir.
Barbunya baliklar1 tiim aglara sonbaharda %

56.3 oran ile en yiksek miktarda
yakalanirken, mezgit baliklar1 ise % 37.1
oran ile kis mevsiminde en fazla
yakalanmugtir.

Kum yengeci, kiy1 yengeci ve kiiflii yengec
tirlerinin 0-15 m derinlikte tim ag goz
acikliklarindaki aglara yakalandigi, tlrlerin
toplam av miktar1 sirasiyla 11.307 Kg,
11402 kg ve 1575 kg olarak tespit
edilmistir. 15-30 metre derinlikte kum
yengeci 32 mm, 36 mm ve 40 mm’lik g6z
acikligina sahip aglara 201 g, 131 g ve 694
g av miktari ile yakalanirken, kiiflii yengeg
ise aglara hi¢ yakalanmamistir. Kum
yengeci sadece 40 mm’lik aglara 66 g
yakalanmigtir. 30-45 metre derinliklerde
kifli yenge¢c ve kum yengeci kullanilan
aglara hi¢ yakalanmazken, kiy1 yengeci ise
131 gile 32 mm’lik aglara yakalanmistir.

Kum yengeci derinlige ve mevsimlere bagli
olarak  aglara  yakalanma  miktarina
bakildiginda en fazla yaz mevsiminde 4.799
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kg ile aglara yakalanirken, bunu 4.417 kg ile
sonbahar mevsimi izlemistir. En diisiik av
miktart ise kis mevsiminde 197 g ile elde
edilmistir.

Ag g6z agikliklarina gore en yiiksek degere
32 mm’lik aglarla yaz mevsiminde 1.931 kg
ile 0-15 metre derinlikte ulagildig:
belirlenirken, 0-15 m derinlikte 36 mm’lik
aglarla en yiiksek av miktar1 sonbahar
mevsiminde 2.028 kg ile elde edilmistir. Bu
derinlikte en diisiik av miktar1 22 g ile 40
mm’lik aglarla kis mevsiminde elde
edilirken, 32 mm ve 36 mm i¢in de en diisiik
av miktar1 58 g ve 51 g olmak iizere kis
mevsiminde gergeklesmistir.

Kum yengeci 15-30 metre derinlikte sadece
kis mevsiminde 66 g ile 40 mm’lik aglara
yakalanitken diger mevsimlerde aglara
yakalanmamistir. Bu yengec turintn 30-45
m derinlikte ise tim mevsimlerde 32 mm, 36
mm ve 40 mm aglara yakalanmadigi
belirlenmistir. Tablo 1. de kum yengeci
tirtiniin derinlik ve mevsime bagh olarak
aglara yakalanma miktar1 verilmistir.

Kiy1 yengeci aglara 0-15 metre derinlikte
7.437 kg ile en cok yaz mevsiminde
yakalanmistir. Sonbahar mevsimi 1.552 kg
ile ikinci sirada yer alirken, tlr 910 g ile ki

mevsiminde en az miktarda aglara
yakalanmugtir.
Bu derinlikte kiy1 yengeci ag g0z

acikliklarina gore en fazla 40 mm’lik aglarla
5.809 kg yakalanmistir. 32 mm’lik aglarla
ilkbahar mevsiminde aglara hig
yakalanmayan tir, en az 77 g ile 40 mm’lik
aglarla kis mevsiminde, en yiiksek 4.725 kg
ile yine 40 mm’lik aglarla yaz mevsiminde
yakalanmistir. 15-30 m derinlik igin en
yiiksek yakalanma miktar1 yaz mevsiminde
40 mm’lik aglarla ger¢eklesmistir. Sonbahar
ve ilkbahar mevsimlerinde 40 mm’lik
aglarla, sonbahar ve kis mevsimlerinde 32
mm ve 36 mm’lik aglarla kiy1 yengeci
avlanmamigtir. Tiir 32 g ile en az ilkbahar
mevsiminde ve 36 mm’lik aglarla
yakalanmigtir. Kiyt yengeci 30-45 m
derinlikte sadece kis mevsiminde 32 mm’lik
aglarla yakalanirken, sonbahar, ilkbahar ve
yaz mevsimlerinde ag goz agikliklarinin
hi¢birine yakalanmamigtir (Tablo 2).
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Derinlik  denemelerinde aglara en az
yakalanan tir olan kifli yenge¢ 0-15 m
derinlikte en yiiksek av miktarma 1.118 kg
ile sonbahar mevsiminde ulasmistir. Ag gz
acikliklarina gore ise 457 g ile en fazla yaz
mevsiminde ve 40 mm’lik aglarla
avlanmistir. Bu derinlikte 32 mm, 36 mm ve
40 mm’lik aglara sonbahar mevsiminde

tirtin  yakalandigi, kis ve ilkbahar
mevsimlerinde ise yakalanmadigi tespit
edilmigtir. Kiiflii yenge¢ 15-30 m ve 30-45
m derinliklerde kullanilan aglara higbir
mevsimde yakalanmamustir. Kiiflii yengecin
derinlik ve mevsimlere bagl olarak aglara
yakalanma  miktarn1  Tablo 3. de
gosterilmistir.

Tablo 1. Kum yengecinin derinlik ve mevsimlere gore aglara yakalanma miktar1 (kg)

Mevsimler Derinlik 32 mm 36 mm 40 mm Toplam
Sonbahar 1.429 2.028 0.960 4.417
Kis 0.058 0.051 0.022 0.131
ilkbahar 0-15m 0.097 1.654 0.209 1.960
Yaz 1.931 1.534 1.334 4.799
Toplam 3.515 5.267 2.525 11.307
Sonbahar 0 0 0 0
Kis 0 0 0.066 0.066
Ilkbahar 15-30 m 0 0 0 0
Yaz 0 0 0 0
Toplam 0 0 0.066 0.066
Sonbahar 0 0 0 0
Kis 0 0 0 0
[Ikbahar 30-45m 0 0 0 0
Yaz 0 0 0 0
Toplam 0 0 0 0

Tablo 2. Kiy1 yengecinin derinlik ve mevsimlere gore aglara yakalanma miktari (kg)

Mevsimler Derinlik 32 mm 36 mm 40 mm Toplam
Sonbahar 0.618 0.191 0.743 1.552
Kis 0.105 0.728 0.077 0.910
Ilkbahar 0-15m 0 0.645 0.858 1.503
Yaz 1.861 1.445 4,131 7.437
Toplam 2.584 3.009 5.809 11.402
Sonbahar 0 0 0 0
Kis 0 0 0.059 0.059
Ilkbahar 15-30m 0.077 0.042 0 0.119
Yaz 0.124 0.089 0.635 0.848
Toplam 0.201 0.131 0.694 1.026
Sonbahar 0 0 0 0
Kis 0.131 0 0 0.131
Ilkbahar 30-45m 0 0 0 0
Yaz 0 0 0 0
Toplam 0.131 0 0 0.131
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Tablo 3. Kiiflii yengecin derinlik ve mevsimlere gore aglara yakalanma miktar1 (kg)

Mevsimler Derinlik 32 mm 36 mm 40 mm Toplam
Sonbahar 0.190 0.725 0.203 1.118
Kis 0 0 0 0
[Ikbahar 0-15m 0 0 0 0
Yaz 0 0 0.457 0.457
Toplam 0.190 0.725 0.660 1.575
Sonbahar 0 0 0 0
Kis 0 0 0 0
[Ikbahar 15-30m 0 0 0 0
Yaz 0 0 0 0
Toplam 0 0 0 0
Sonbahar 0 0 0 0
Kis 0 0 0 0
Ilkbahar 30-45m 0 0 0 0
Yaz 0 0 0 0
Toplam 0 0 0 0

4. TARTISMA VE SONUC

Bu aragtirmada Sinop bdlgesinde yaygin
olarak kullanilan 32 mm, 36 mm ve 40 mm
g0z agikligina sahip fanyali uzatma aglarina
yakalanan yengeclerin av kompozisyonunun
mevsime ve derinlige bagli olarak nasil
degistigi belirlenmistir. Yapilan 24 deneme
sonunda 156 kg rtn elde edilirken hedef
baliklar, hedef dis1 baliklar ve yengeglerin
toplam av miktar1 i¢indeki oranlar1 sirasiyla
% 2196, % 83.65 ve % 16.35 olarak
hesaplanmistir. Fanyali uzatma aglarinda
tum hedef dis1 tirlerin yiliksek avciligi
oldukga dikkat cekicidir.

Kelleher (2005), Karadeniz’de kullanilan
fanyal1 uzatma aglari i¢in bycatch oranini %
7.5 olarak tespit etmistir. Kasapoglu ve
Diizgiines (2017) ise bu oran1 % 58 olarak
belirlemislerdir. Bu calismalar yillara gore
Karadeniz i¢in fanyali uzatma aglarindaki
bycatch oraninin arttigin1 géstermektedir.
Karadeniz’de kullanilan fanyali uzatma
aglarinin hedef tiirtinii barbunya baliklar1
olusturmakla beraber bircok tiir de hedef
dis1 olarak avlanmaktadir (Kalayc1 ve
Yesilcicek,  2012).  Karadeniz  kiy1
balik¢iliginin 6nemli hedef dis1 tiirlerinden
biri de yengeclerdir (Ozdemir ve Erdem,
2007; Kasapoglu ve Diizgiines, 2017).
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Ozellikle uzatma aglara verdikleri zaralar
nedeniyle balikg¢ilar i¢in 6nemli bir problem
olan yengeclerin uzatma aglarindaki av
kompozisyonu {izerine yapilan detayh
calismalar bulunmamaktadir.

Gokce ve Metin, (2007) Ege Denizi’nde
kullanilan karides uzatma aglarinda hedef
dis1 tlirlerin miktarinin yliksek oldugunu
ifade etmektedirler. Tsagarakis ve ark.,
(2014) Akdeniz’de balik avciliginda
kullanilan av araglarinin hedef dis1 tiir
oraninin yiiksek oldugunu uzatma aglarinin
da bu oranda Onemli bir payr oldugunu
belirtmektedir.

Aragtirmada, yengec tiirlerinden kum
yengeci ve Kiflli yengeg 5.267 kg ve 0.725
kg ile 36 mm goz acikligindaki aglarla en
yuksek miktarda avlanmistir. Kiyr yengeci
ise 6.503 kg ile 40 mm ag goz acikligina
sahip aglarla yakalanmistir. Aydin ve ark.,
(2015) Karadeniz’in Ordu kiyilarinda
iskorpit avciliginda kullanilan  fanyali
uzatma aglarina hedef dis1 tiir olarak yiiksek
oranda (%32.6) yengeclerin yakalandigini
kifli yengecin toplam av igerinde % 30.8 lik
oranla ilk sirada yer aldigini belirtmektedir.
Uzatma aglarma en fazla yakalanan ¢ tiir
yengecten kum yengeci diger iki tiire gore
kiigiik olmasi1 nedeniyle agdan temizlenmesi
daha zordur. Elle temizlenmesi ¢cok zaman
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aldigindan balik¢ilar genellikle tiirii ag
iizerinde kirarak kurutmaya
birakmaktadirlar. Diger iki tiiriin kollar1 ve
ayaklart ag gozlerinden daha rahat
cikarilabilmektedir. Bunun yaninda Kkufli
yengec¢ turl ozellikle mayis, haziran ve
temmuz aylarinda yore insani tarafindan
tilkketildiginden ekonomik ozellik
kazanabilmektedir.

Hedef dis1 ve istenmeyen tiirlerin avciliginin
azaltilmasmnin  tlirler  lizerindeki  av
baskisinin  diisiiriilmesi,  siirdiiriilebilir
balik¢iligin saglanabilmesi, zaman, isgiicli
ve yakit kayiplarinin 6nlenebilmesi gibi bir
cok avantajlar1 bulunmaktadir (Brewer ve
ark., 1998).

Bolgede fanyali uzatma agalari ile yapilacak
avcilikta  yenge¢  bycatch  oraninin
azaltilmasi i¢in barbunya balig1 dikkate
alindiginda ag goz acikliginin 36 mm, 15-30
m derinlikte ve sonbaharda, mezgit balig
dikkate alindiginda ise ag goz acikliginin 40
mm, 30-45 m derinlikte ve kis mevsiminde

etkin  kullanilmas1 dogru bir strateji
olacaktir.
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Occurrence of a Huge Meagre, Argyrosomus regius in Izmir Bay (Aegean Sea,
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ABSTRACT

On 16 May 2017, a specimen of
Argyrosomus regius with a total length (TL)
of 1310 mm (21.1 kg) was captured by an
experimental trawl from eastern coast of
Yassicaada Island, Urla, Izmir Bay at a
depth of 30 m. This ichthyologic note
presents a new maximal size record of A.
regius for Izmir Bay, Aegean Sea.

Keywords: Meagre, Argyrosomus regius,
Maximal size, izmir Bay, Aegean Sea.
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OZET

16 Mayis 2017 tarihinde, 1310 mm total boyuyla (21,1 kg) bir Argyrosomus regius bireyi
Urla (Izmir Kérfezi) Yassicaada’nin dogu kiyisindan bir deneysel dip troliiyle 30 m
derinlikte yakalanmistir. Bu ihtiyolojik not izmir Korfezi (Ege Denizi) i¢in A. regius’un
yeni bir maksimum boyut kaydini sunmaktadir.

Anahtar sozcukler: Granyoz, Argyrosomus regius, Maksimum boy, Izmir Kérfezi, Ege

Denizi.

1. INTRODUCTION

Meagre, Argyrosomus regius (Asso, 1801)
is an Atlanto-Mediterranean migratory
large fish with a total length of over 180 cm
and live body weight of more than 50 kg.
They occurrence inshore and shelf waters,
close to bottom as well as in surface and
midwater at a depth of 15-200 m, and also
often penetrates into estuaries and coastal
lagoons. Pursuing shoals of clupeids and
mugilids, congregating inshore to spawn.
Spawning season is from April to July in
southern Mediterranean. They feed on
fishes and swimming crustaceans. (Chao,
1986; Golani et al., 2006; Kruzic et al.,
2016). Meagre is a long-lived species;
estimated age was reported as 41 (186 cm
TL) and 42 (189 cm TL) year classes, and
length at first maturity of 61.6 cm for
males, and 70-110 cm for females in the
Gulf of Cadiz (Costa et al., 2008).

Meagre distributes along the Atlantic coasts
northward to English Channel, North Sea
and southern Norway and Sweden, a single
record from Iceland; also whole
Mediterranean, western Black Sea and Sea
of Marmara, also in lakes of Nile delta and
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Bitter Lakes to Gulf of Suez. Elsewnhere,
southward to Congo, including the
Canaries. It has migrated to the Red Sea via
the Suez Canal (an anti-lessepsian migrant)
(Chao, 1986; Pollard et al., 2011).

It is highly esteemed fish that was very
important in local fishery, but in the last 2-
3 decades, its population decreased
dramatically (Golani et al., 2006).
Experimental aquaculture exists for this
species in the Mediterranean and total
production of meagre was globally 11.770
tonnes in 2014 (FAO FishStat), especially
produced by France, Italy, Greece, Turkey
and Egypt (Pollard et al., 2011; Kruzic et
al., 2016).

There are no biological parameters of wild
meagre from the Turkish waters, therefore,
this paper presents an official maximal size
of a wild meagre caught from Izmir Bay,
Aegean Sea for the first time.

On 16 May 2017, a specimen of
Argyrosomus regius with a total length
(TL) of 1310 mm (Figure 1) was captured
by an experimental trawl (with R/V Egesuf)
from eastern coast of Yassicaada Island,
Utrla, Izmir Bay (Coordinates: 38°24°N-
26°48’E) at a depth of 30 m.
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Figure 1. Argyrosomus regius, caught from izmir Bay, Aegean Sea

The specimen was measured to the nearest
millimeter and weighed to the nearest
gram, and morphometric measurements,
percentage of total length (%TL) and
counts of Argyrosomus regius were shown
in Table 1. For ageing, sagittal otolith was
immersed in liquid polyester. Then,
transversal sections were obtained from the
otolith nucleus. Cuts were made using a
Buehler Isomet low-speed saw with a
Buehler series 15 LC diamond wafering
blade. Three sections between 0.70 and
1.00 mm thickness were immersed in 95%

ethanol for 5 min and then placed in a petri
dish to air dry. The prepared otolith
sections were subsequently analysed under
a binocular microscope equipped with a
camera at 10x magnification under
reflected light and against a dark
background. Images were captured and
analysed using Image Analyser 1.0
software. On the sectioned otolith, an
opaque zone (mark) preceded by a
translucent (hyaline) zone was assumed to
be an age mark (Figure 2).

Figure 2. A section from sagittal otolith of Argyrosomus regius
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Table 1. Morphometric measurements as percentage of total length (%TL) and counts
recorded in Argyrosomus regius, captured from Izmir Bay, Aegean Sea.

Measurements Size (mm) Proportion (%)
Total length (TL) 1310 100.0 TL
Standard length (SL) 1185 90.5TL
Maximum body depth 282 215TL
Pre-dorsal fin length 330 252 TL
Pre-pectoral fin length 306 23.4TL
Pre-anal fin length 755 57.6 TL
Head length (HL) 300 229TL
Eye diameter 27 9.0 HL
Pre-orbitary length 82 27.3 HL
Meristic counts

Dorsal fin rays IX+28

Anal fin rays 11+8

Ventral fin rays I+5

Pectoral fin rays 16

Weight (g) 21130

The specimen was male with ripe gonads. It
might be come to reproductive activity in
the area. The present Argyrosomus regius
is the largest specimen known in the Bay of
Izmir, Aegean Sea; and it is ten years old.
According to FishBase, the largest
specimens were recorded as 2300 mm TL
in Mauritania and weighed 103 kg in the
Gulf of Gascogne (Froese and Pauly,
2017). Although, four years ago, a 70 kg
specimen of meagre, caught from Izmir
Bay has been sold in the fish auction of
Urla (I. Temiztepe, pers. comm.), 21.1 kg
specimen with 10 years old in this study is
the first official record of the largest of a
meagre from Izmir Bay.
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ABSTRACT

In this study, the length (L) - weight (W)
relationships of the 3 Tetraodontidae
(Lagocephalus sceleratus, Lagocephalus
spadiceus, Lagocephalus suezensis) in the
Antalya Bay were determined. The fish
samples were obtained between 2008 and
2011 by gillnet, trammel net, trawl and
fishing line. Total length and weight of
each individual were recorded with an
accuracy 0.1 cm and 0.01 g, respectively.
During the sampling period, a total number
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of 1225 individuals belonging to 3 species
were collected and measured. The
minimum and the maximum “b” values of
the length-weight relationship among these
3 species were estimated as 2.7868 (for L.
spadiceus) and 2.9814 (for L. sceleratus),
respectively. Growth was found negative
allometric for all species.
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OZET

Bu c¢aligmada, Antalya Korfezi’ndeki

T

etraodontidae familyasina ait 3 tiirlin

(Lagocephalus sceleratus, Lagocephalus spadiceus, Lagocephalus suezensis) boy (L) —
agirlik (W) iliskisi belirlenmistir. Ornekleme, 2008-2011 yillar1 arasinda sade uzatma
aglar1, fanyali aglar, trol ve olta ile gergeklestirilmistir. Tiim bireylerin toplam boylar1 ve
agirliklar: 0.1 cm ve 0.01 g hassasiyetinde ol¢iilmiistiir. Caligma siiresince 3 tiire ait 1225
adet balon balig1 &rneklenmis ve Slgiimleri yapilmistir. Orneklenen 3 tiriin boy-agirlik
iliskisindeki “b” katsayist en kiciuk 2.7868 (L. spadiceus) ve en buyik 2.9814 (L.
sceleratus) olarak hesaplanmistir. Her tig¢ tiirde de biiyiimenin negatif allometrik oldugu

belirlenmistir.

Anahtar sozcukler: Boy, Agirlik, L. sceleratus, L. suezensis, L. spadiceus.

1. GIRIS

Stiveys kanalinin 1869 yilinda
acilmasindan sonra Kizildeniz’den daha az
tuzlu olan Akdeniz’e 600 den daha fazla
Indo-Pacific  kokenli  ekonomik veya
ekonomik olmayan lessepsiyen deniz
canlis1 gegmistir (Coll ve ark., 2010).
Tetraodontidae (balon baliklari-pufferfish)
familyasina ait Ozellikle tropikal sularda
120,  Akdeniz’de 6  tir  oldugu
bilinmektedir. Bir ¢ok tiiriiniin g¢esitli
organlarinda tetrodotoxin (TTX) igerdigi ve
insan saghigi i¢in oldiiriicii nitelikte oldugu
bilinmektedir (Bilecenoglu ve ark., 2006;
Kasapidis ve ark., 2007; Sabrah ve ark.,
2006). Ulkemiz karasularina Kizildeniz'den
Stiveys kanali iizerinden Akdeniz'e goc
etmig tiirlerdir. Uzun yillardan beri
Akdeniz’de olmasina ragmen son 15 yildir
karasularimizdaki ~ stok  biyiikliigiiniin
arttign gézlemlenmektedir (Aydin, 2011).
Karasularimizda yogun olarak bulunan
tirler Lagocephalus sceleratus,
Lagocephalus spadiceus ve Lagocephalus
suezensis olarak bilinmektedir. Balon
baliklarinin iilkemizde, tasidiklar1 toksin
nedeni ile tiikketimi insan sagligi acisindan
zararli olmasi gerekgesiyle, yasal olarak

karaya cikartilmasi ve satilmasi
yasaklanmistir (BSGM, 2016). Fakat
bolgedeki  balik¢ilar  yasak  olmasina

ragmen, 1skarta olarak yakalanan bu tiirleri
(6zellikle Lagocephalus sceleratus) severek
tilketmektedirler (Ayrica bu arastirmada
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calisanlar, aylik orneklenen Lagocephalus
sceleratus tiiriinii severek tiikketmistir).
Indo-Pasifik okyanusu kokenli olan bu
tirler (Smith ve Heemstra, 1986),
genellikle 18-100 m derinliklerde yayilim
gosterirler (Randall, 1995). Arastirma
kapsaminda 3 m s1g sularda da 6rnekleme
gerceklestirilmistir. Balon baliklar1
karnivor turlerdir ve ana besinlerini karides,
yengeg, kalamar, ahtapot ve az da olsa
baliklar olusturmaktadir (Kulbicki ve ark.,
2005: Sabrah ve ark., 2006; Romanov ve
ark., 2009; Michailidis, 2010; Aydin ve
ark., 2011; Kalogirou, 2013). Ureme
donemi ilk baharin sonlar1 ve yaz ortalar
olarak bildirilmistir (Sabrah ve ark., 2006;
Michailidis, 2010; Peristeraki ve ark., 2010;
Aydin, 2011, Kalogirou, 2013).

Balon  baliklariin  toksikoloji ve
biyolojileri ile ilgili Akdeniz’de yapilmis
caligmalar mevcuttur (Sherif ve ark., 1994;
Ali ve ark., 1995; Kotb, 1998; Mohamed,
2003; Zaki, 2004, Sabrah ve ark., 2006;
Carpentieri ve ark., 2009, Katsanevakis ve
ark., 2009, Michailidis, 2010; Aydin, 2011;
Halim ve Rizkalla, 2011, Keskin ve ark.,
2011, Zenetos ve ark., 2011, Millazo ve
ark., 2012). Lagocephalus sceleratus
tlrinin biyolojisi ile ilgili Akdeniz’de
detayl ilk ¢calisma Aydin, (2011) tarafindan
yapilmis olmasina ragmen Lagocephalus

spadiceus ve Lagocephalus suezensis
tiirlerinin biyolojilerine iliskin
karasularimizda yapilmis calisma mevcut
degildir. Bu c¢alismada, Antalya
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Korfezi’ndeki Tetraodontidae familyasina
ait 3 tlrin (Lagocephalus sceleratus,
Lagocephalus spadiceus, Lagocephalus
suezensis) agirlik-boy iligkisi belirlenmistir.

2. MATERYAL VE METOT

Bu aragtirma Antalya Korfezi’'nde Alanya

(36°.29°.58” K-32°.00’.21"D) ile Kas
(36°.08’.16” K-29°.37°.25”D) arasinda
2008 - 2011 tarihleri arasinda

gerceklestirilmistir (Sekil 1).

Ornekler ticari balikcilik faaliyetleri (trol,
fanyali ve sade uzatma aglar1) sirasinda
discard olarak yakalanan veya olta ile
yapilan avciliktan elde edilen balon
baliklarindan (Lagocephalus sceleratus,
Lagocephalus spadiceus ve Lagocephalus
suezensis) olusmustur.

Orneklenen tiim bireylerin toplam boylar
ve agirhiklan 0.1 cm ve 0.01 g
hassasiyetinde Ol¢lilmiistiir. ~ Boy-agirlik
iliskisi W=a L? denklemi ile hesaplanmustir

30°E
1

34°E
1

(Ricker ,1975). Burada ‘W’ gram cinsinden
baligin total agirligmi, ‘L’ cm cinsinden
baligin total uzunlugunu, “a” ve “b”
katsayilar1 ise regresyon analizi sabitlerini
ifade etmektedir. Boy-agirlik iliskisinin “b”
parametresinin 3’ten farkliligi Pauly’nin t-
testi ile kontrol edilmistir (Pauly, 1984).

Formil olarak;

_ SdlogL |b 3|

Sdiogw V1— —r2

(1)

kullanilmistir. Formiilde belirtilen,

SdiogL: Log L nin standart sapmasi

Sdiogw: Log W nin standart sapmasi

n: Ornek sayisini ifade etmektedir.

n-2 serbestlik derecesine gore eger t degeri
tablo degerinden biiyiikse b degeri 3 den
farkli olarak degerlendirilmistir (Pauly,
1984; Satilmis ve ark. 2014; Siimer, 2012).

42N
40°N -

38°N-+

36°N—

Hesaplamalar  Excel 2010 programi
kullanilarak yapilmistir.
38°E 42°E 46°E
- 42°N
~40°N
- 38°N
—36°N

| I
36°E 38°E  40°E  42°E

Sekil 1. Ornekleme alani
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3. BULGULAR

Calismada, Tetraodontidae familyasina ait

3 tdrdn
Lagocephalus

(Lagocephalus
spadiceus,

sceleratus,
Lagocephalus

suezensis) boy-agirlik iliskisi belirlenmistir.
Bu kapsamda toplam 3 tlre ait 1225 adet

(Lagocephalus

sceleratus: 997,

Lagocephalus suezensis: 150,
Lagocephalus  spadiceus: 78)  birey
orneklenmistir. ~ Orneklenen  bireylerin

minimum, maksimum, ortalama ve standart
hatalar1 Tablo 1’de verilmistir. Ug tiriin
boy agirlik iliskileri ayr1 ayri belirlenmis ve
Sekil 2°de verilmistir.

Tablo 1. Orneklenen bireylerin boy ve agirlik iliski parametreleri

Boy (cm) Agirhik (9)
Balik tiirii N Ort.+SH Min-Mak Ort.+SH Min-Mak
L. sceleratus 997 30.9+14.3 12.5-68 573.2 + 690 14.6 - 3678
L. suezensis 150 16.1+2.9 11.5-26.8 58.3 +44.7 18.7 - 287
L. spadiceus 78 28.6 +8.4 16.3 - 45 467.3+371.8 67.7-1429
4000 -
®
3500 A L.sceleratus
3000 -
o 2500 - W =0.0122[ 2914
~ R2=10.9942
= 2000 -
JEn
< 1500 -
1000 -
500 -
0 = T 1
0 20 40 60 80
Balik boyu (cm)
(@)
350 -
L.suezensis
300 -
[
250 - W =0.0142L 2.9557 )
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Sekil 2. Boy — Agirlik Iliskileri (a) L. sceleratus (b) L. suezensis (c) L. spadiceus

Orneklenen 3 tiiriin boy-agirlik iliskisindeki
“b” katsayist en kiicik 2.7868 (L.
spadiceus) ve en buyik 29814 (L.
sceleratus) olarak tespit edilmistir. Boy-

agirhik arasinda en yilksek (R?= 0.994) iliski
L. sceleratus tiiriinde en diisiik (R?>= 0.960)

iliski ise L. suezensis tiiriinde hesaplanmistir
(Tablo 2).

Tablo 2. Boy-agirlik iligski parametreleri ve istatistiksel verileri

Balik tiirii N a b % 95 giiven arahig R? Pauly P

b (+SH) t-testi
L.sceleratus 997 0.0122 2.9814 2.967-2.995 (+0.007) 0.994 2.576 <0.01
L.suezensis 150 0.0142 2.9557  2.86-3.05 (+0.048) 0.960 0.908 <0.01
L. spadiceus 78 0.0337 2.7868  2.70-2.87 (+0.042) 0.982 5.012 <0.01

N: adet, a ve b: iliskinin katsayilar: SH: standart hata, R?:determinasyon katsayisi

4. TARTISMA VE SONUC

Akdeniz ¢anaginda yapilmis caligmalar
incelendiginde en c¢ok c¢alismanin L.
sceleratus  iizerine  yapilmis  oldugu
gorilmektedir (Tablo 3). Bolgedeki en
blylk ve en c¢ok rastlanan tirin de L.
sceleratus oldugu bilinmektedir (Aydin,
2011). Bu tiir igin yapilan ¢alismalarda, en
kiicik boyun 5.3 cm (Kalogirou, 2013) ve
en blylk boyun 78.5 cm (Sabrah ve ark.,
2006) oldugu goriilmektedir. Bu ¢alismada
bu degerler 12.5 cm - 68 cm olarak
belirlenmistir. Bu ¢alisma ile Akdeniz
canaginda yapilmig diger caligmalarin

benzer sonuclari
(Tablo 3).
Akdeniz ¢anaginda boy — agirlik iligkisi ile
ilgili L. suezensis ve L. spadiceus turleri
iizerine sadece {lilkemiz karasularinda
yapilmis ¢alismalar mevcuttur. L. suezensis
tlrd Gzerine sadece iki (Erglden ve ark.,
2009; Basusta ve ark., 2013b) ¢alisma ve L.
spadiceus tiirii lizerine ti¢ (Taskavak ve
Bilecenoglu, 2001; Basusta ve ark., 2013a;
Ergiiden ve ark., 2009) calisma mevcuttur.
Her iki tir icin de tespit edilen maksimum
blydklikler (L. suezensis: 26.8 cm, L.
spadiceus: 45 cm) bu ¢alismada elde
edilmistir (Tablo 3).

oldugu gorilmektedir
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Tablo 3. Benzer galismalarin boy-agirlik iliski parametreleri

Balik tiirii N L (cm) W () b R? Bolge Referans
Min-Mak Min-Mak

L. sceleratus 997 125-68 14.6-3678 2981 0.994 Antalya Buc¢alisma
L. sceleratus 656 125-65 22.8-3463 2979 0.990 Antalya  Aydin (2011)
L. sceleratus 176  18.5-78.5 82.9-5100 2.867 0.980 Siiveys Sabrah ve ark., (2006)
L. sceleratus 665 6.0-77.0 3.0-5600 3.018 Kibris Michailidis, (2010)
L. sceleratus 77 8.9-78.4 7.59-4750 2.710 0.940 fiskenderun Basusta ve ark., (2013a)
L. sceleratus 132 20.5-735 82.79-51.7 2990 0.950 Libnan Boustany ve ark., (2015)
L. sceleratus 290 5.3-63.1 2.893 0.990 Rodos Kalogirou, (2013)
L. sceleratus 811 11-50 Antalya  Ozbek ve ark., (2017)
L. suezensis 150 115-26.8 18.7-287 2955 0.960 Antalya Buc¢alisma
L. suezensis 86 10.2-16.7 12.5-54.88 2.749 0.960 Iskenderun Ergiiden ve ark., (2009)
L. suezensis 979 6.5-17.1 6.0-60.1 2.790 0.860 Iskenderun Basusta ve ark., (2013b)
L. spadiceus 78 16.3-45 67.7-1429 2.786 0.982 Antalya Bu c¢alisma
L. spadiceus 19 15.9-19.9 2951 0.970 Dogu Taskavak ve

_Akdeniz  Bilecenoglu, 2001
L. spadiceus 1089  6.8-43.1 4.38-1144  2.696 0.860 Iskenderun Basusta ve ark., (2013a)
L. spadiceus 89 6.9-26.9 8.17-308.0  2.900 0.940 Iskenderun Ergiiden ve ark., (2009)
Boy-agirlik iliskisi farkli tiirlerde, genetik degerleri de 3’¢ yakin ¢ikmigtir. Bu

yapi, viicut sekli, kondisyon faktorii gibi bir
cok faktore bagli olarak bireyler arasinda
degisiklik gosterebilir. Calismalar
arasindaki Ornek biiyiikligli, boy-agirlik
dagilimlari, 6rnekleme zamani ve siiresi,
boy tipi ve ortamlarin ekolojik kosullari
besin yeterliligi, beslenme orani, gonad
gelisimi ve lireme periyodu gibi faktorlere
bagli olarak degisiklik gosterebilmektedir.

Balik boylann ile agirliklar1  arasinda
bilindigi tizere iistel bir iliski vardir. Boy-
agirhik 1iligskisinde yer alan “b” degeri
baliklarin  viicut sekilleri ile dogrudan
iligkilidir ve canlinin yasadigi habitat ve
beslenmesiyle  degiskenlik  gdsterebilir
(Ricker, 1975). “b” degerinin 3’e yakin
olmas1 baligin boy biiylimesine paralel
olarak viicut agirligin da artigini gosterir. Ig
seklindeki bu biiyiimeye izometrik biiyiime
denir. “b” degerin 3’ten farkli olmasi ise
boy biiyiimesine karsilik olarak agirlik
artisinin daha az veya daha fazla oldugunu
ifade eder ki, bu tir buyumeye de
allometrik  bliylime adi  verilmektedir
(Bagenal ve Tesh, 1978). Bu calismada ve
diger calismalarda her ii¢ tir igin elde
edilen degerler Tablo 3’de verilmistir.
Balon baliklarinin ~ formlar1  fusiform
seklinde oldugundan dolay1 bolgede
yapilan tiim calismalarda elde edilen “b”
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calismada oOrneklenen bireylerde negatif
allometrik biliylime tespit edilmistir.

Balon baliklar1 lessepsiyen ve balikgilik
acisindan  olumsuz  etkilerinin  fazla
olmasina ragmen (Unal ve ark., 2015)
karasularrmizda  bu  tlirler  hakkinda
yeterince calisma yapilmamigtir.
Sarduralebilir  ekosistem yonetimi icin
dogal stoklarin stirekli izlenmesi, balik¢ilik
biyolojisi ve yoOnetimi agisindan da son
derece o6nemlidir. Ozellikle bu turlerin
biyo-ekolojileri  hakkinda  ¢alismalarin
yapilmast ve bu tiirlerin ekosisteme
etkilerinin  takibi, balik¢ilik  yOnetimi
acisindan ¢ok onemlidir.
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mullets in the Central Black Sea were
ranged from | to IV. Mean lengths
according to age groups were 10.1, 14.02
+0.22, 16.63 £1.30 and 19.6 #0.15,
respectively. Also, von Bertalanffy Growth
Parameters were L., = 19.21 +1.55cm, K =
0.68 +0.27 vyear?!, to -0.13 +0.48.
Mortalities (M, F and Z) and exploitation
rate (E) of red mullet from the Black Sea
were 0.335 year?, 0.398 year?, 0.733 year™
and 0.54 year?, respectively.
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OZET

Toplam 1301 barbunya baligi bireyi Eylil 2016-Subat 2017 tarihleri arasinda Sinop
limanina getirilen, ticari kiyr uzatma aglar1 ve trol aglar1 ile yakalanan baliklardan aylik
olarak drneklenmistir. Barbunya balig1 bireylerinin toplam boy ve agirliklar sirasiyla 8,2-
20,2 cm (ortalama: 13,5 +0,05 cm), ve 5,6-86,5 g (ortalama: 28,2 +0,36 g) arasinda
degismektedir. En fazla 6rnegin bulundugu boy sinifi 12-14 cm’dir. Calismada incelenen
orneklerin %34,4°0 yasal boyun altindadir. Boy-agirlik iliskisi esitligi W = 0,008 x
TL3197 (R?= 0.9591) olarak hesaplanmistir. Orta Karadeniz’de barbunya baliginin yas
gruplar1 I ve IV arasinda olup, yas gruplarina gore ortalama boylar sirasiyla; 10,1, 14,02
+0,22, 16,63 +1,30 ve 19,6 +0,15 cm olarak belirlenmistir. Von Bertalanffy biiyiime
parametreleri Lo = 19,21 +1,55 cm, K = 0,68 +0,27 yil?, to = -0,13 +0,48 yil** olarak
hesaplanmistir. Karadeniz’de barbunya baliginin 6lim (M, F ve Z) ve somiirme orani (E)
sirastyla; 0,335 y1l™%, 0,398 y1l?, 0,733 yil? ve 0,54 y1l™! olarak hesaplanmistr.

Anahtar sozcikler: Barbunya baligi, Mullus barbatus ponticus, o6l¢iim, boy, agirlik,
somurme, Orta Karadeniz.

1. INTRODUCTION Linnaeus, 1758 is common in all Turkish
seas (i.e. Marmara, Aegean and southern
Red mullets (or Goatfishes, Family coast of Turkey). It is distinguished from
Mullidae) are small to moderate size M. barbatus barbatus by the number of
demersal fishes found mainly in shallow suborbital scales, the length of maxillae and
waters to the depth range 100-300 m and also by its general silver colour and darker
the most characteristic feature of the family colour between the dorsal fins and the
is a pair of barbels on the chin which are lateral line (Hureau, 1986).
used for locating the prey by stirring and Mullus barbatus ponticus is a very
probing the substrate. They feed on small commercial fish species along the coasts of
benthic invertebrates such as crustaceans, Black Sea and it is mainly caught by trawl
worms and mollusks (Golani et al., 2006; and gillnets along the Turkish coasts of the
Froese and Pauly, 2017). The family Black Sea. Dinger and Bahar (2008) stated
consists of six genera and about 62 species that the gillnets were predominant gear
are present in the Atlantic, Indian and owing to prohibition of area within the 3
Pacific oceans. Five species of goatfishes miles range for bottom trawls and also the
are present in the Mediterranean Sea: the existence of unfavourable bottom structure.
indigenous Mullus barbatus Linnaeus, Total catch amount of red mullet in the
1758 and M. surmuletus Linnaeus, 1758; Black Sea in 2015 was about 415 tons, of
the exotic Upeneus moluccensis (Bleeker, which 351 tons in eastern and 64 tons in
1855) and U. pori Ben-Tuvia and Golani, western parts of the Black Sea. Catch
1989 of Indo-Pacific origin; and amount of M. barbatus ponticus in the
Pseudupeneus prayensis (Cuvier, 1829) Black Sea is 1/3 in all red mullet’s
from the Atlantic (Bariche et al., 2013). production of Turkey (TUIK, 2015). It is
And recently a new species of mullids, seen that there is an intensive fishing on red
Parupeneus forsskali (Fourmanoir and mullet stocks in the Black Sea. Thus, this
Guézé, 1976) was captured the north of study provides some actual information
Beirut (Bariche et al., 2013). such as length, weight, age and mortality
The subspecies Mullus barbatus ponticus rates of red mullet population in the
Essipov, 1927 inhabits in the Black Seaand southern Black Sea in order to detect
the Sea of Azov, while Mullus barbatus whether fishing pressure or not.
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2. MATERIAL AND METHODS

A total of 1301 red mullets from the
Central Black Sea were monthly (between
September 2016 to February 2017)
collected from commercial coastal gillnet
and bottom trawl fisheries, especially
landings to Sinop fishing ports.

Total length (TL) and weight of fish has
been measured to the nearest £ 0.1 cm and
+ 0.1 g. Length-weight relationship (LWR)
was computed from the following formula:
W = a x TLP. Where TL is total length and
W is weight, a and b are constants.

A total of 88 otoliths were used for ageing.
Sagittal otoliths were removed, wiped
clean, and stored dry, and then otoliths
were placed in glycerol and were examined
(10X magnification) under reflected light
using a binocular microscope (SOIF XSZ-
7GX).

Natural mortality of red mullet was
computed from Pauly (1980)’s following
multiple regression formula: In M
0.0152 - 0.279 * In Lo+ 0.6543 * In K +
0.463 * In T. Where M is natural mortality
in a given stock, L. is asymptotic length, K
is growth coefficient and the value of T is
the annual mean temperature (in °C) of the
sea water. Non-seasonal growth
parameters, L. and K, were estimated with
von Bertalanffy growth formula in the
FISAT (FAO-ICLARM Stock Assessment
Tools) computer programme (Gayanilo et
al., 1994). Mean annual temperature (T) for
the Black Sea was obtained from Turkey’s
Statistical Yearbook (TUIK, 2010).

Total mortality (Z) was estimated from the
mean size in the catch, developed by
Beverton and Holt (1957). Z can be
estimated from mean length in the catch
from a given population by means of Z = K
(Loo' Lmean) / (Lmean' Lc) Where Lo and K
are parameters of the von Bertalanffy
growth equations; Erkoyuncu (1995) stated
that if L is not available, L’ can use in the
formula instead of the L, i.e. Lc = L. Lmean
is the mean length computed from L'
upward, the latter being a length not
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smaller than the smallest length of fish
fully represented in catch samples (Pauly
and Soriano, 1986). Note that L’ is the
lower limit of the corresponding length
interval (Sparre and Venema, 1998).
Fishing mortality (F) can be estimated from
F=Z-M. Once values of F and M are
available, an exploitation ratio (E) can be
computed from E = F / Z. Which allows
one to assess if a stock is overfished or not,
on the assumption that the optimal value of
E (Eopt) is about equal to 0.5 (Pauly, 1980).
All of the means were given with standard
error (x SE).

3. RESULTS

Length and weight of red mullet specimens
were ranged from 8.2 cm to 20.2 cm
(average: 13.5 £0.05 cm), and 5.6 g to 86.5
g (average: 28.2 £0.36 g). The samples
were grouped densely between 12 and 14
cm (Figure 1).

Minimum landing size (MLS) is 13 cm for
Mullus barbatus according to Turkish
Fisheries Regulation Circular (TFRC).
Thus, 34.4% of all samples in this study are
under legal size (Figure 2).

The LWR equation calculated was W =
0.008 x TL31076 (R?= 0.9591) (Figure 3). It
seems that there is a positive allometry in
terms of b value.

Age groups of red mullets in the Black Sea
were ranged from | to IV. Mean lengths
according to age groups were 10.1, 14.02
+0.22, 16.63 £1.30 and 19.6 0.15,
respectively. Also, von Bertalanffy Growth
Parameters were L., = 19.21 £1.55 cm, K =
0.68 +0.27 year?, to = -0.13 +0.48 (Figure
4).

Mortalities (M, F and Z) and exploitation
rate (E) of red mullet from the Black Sea
were 0.335 year™, 0.398 year?, 0.733 year
and 0.54 year?, respectively. The mean
annual habitat temperature (T), Lmean and
L’ are assumed as 16°C, 13.5 cm and 8.2
cm, respectively.
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Sea

78



Samsun, Turkish Journal of Maritime and Marine Sciences, 3(2): 75-80

20.0

158

Length {cm)

0.0 l

0.0

23 34

Age (vears)

Figure 4. Age-length curve of Mullus barbatus ponticus in the Central Black Sea

4. TARTISMA VE SONUC

LWR of red mullet seems that there is a
positive allometric growth (b = 3.11). Other
LWR parameters and minimum and
maximum lengths and weights of red
mullet in the Black Sea were shown in
Table 1.

Age groups of red mullets in the present
study were ranged from | to 1V; the largest
group was III. Aydin and Karadurmus
(2013) reported similarly that age groups of
Il and 111 accounted for the majority of the

red mullet population in the Eastern Black
Sea. L. value (19.21 cm) is similar with
Aksu et al. (2011)’s study (20.15 cm),
whereas, lower than study of Aydin and
Karadurmus (2013) (27.4 cm). Although,
similar length ranges of the fish are
sampled, this variation may be due to the
calculation methodology. Aksu et al.
(2011) reported that the 59% of fish was
under MLS, while 34.4% of fish was under
MLS in this study. This reduction of <MLS
might be arisen by strict surveillance of net
meshes or accurate resource management.

Table 1. Substantial LWR records of red mullet in the Black Sea

Authors n Lmin-Lmax W min-Wmax a b R2
Kalayci et al. (2007) 176  6.6-18.4 2.9-60.2 0.011 2.96 0.98
Demirhan and Can (2007) 432 6.8-14.6 - 0.005 3.24 0.97

Ak et al. (2009) 714 6.1-21.9 2.1-161.1 0.007 3.14 0.99
Aksu et al. (2011) 699 7.3-18.7 - 0.011 2.97 0.98
Ozdemir and Duyar (2013) 225 9.3-20.1 8.6-87.9 0.011 2.98 0.97
Aydin and Karadurmus (2013) 1435 6.4-21.5 2.1-105.4 0.009 3.03 0.97

This study 1301  8.2-20.2 5.6-86.5 0.008 3.11 0.96
Thus, the absence of larger and older fish in  natural mortality (M = 0.335), and

our samples may suggest heavy fishing
pressure on red mullet stocks in the Black
Sea. Moreover, the estimate of fishing
mortality (F = 0.398) is some higher than
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according to exploitation rate (E = 0.54),
red mullet fishery tends to go overfishing.
Dinger and Bahar (2008) recommended
that 36 mm mesh size of gillnet was the
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most appropriate for red mullet gillnet
fishery in terms of MLS. However, the
selectivity study should also be done for
trawl fishery in the area. So, the author
proposes that fishing effort of the fleets has
to determine and selectivity studies of the
gears must made for sustainable red mullet
fishery.
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ABSTRACT 1980s, with the development of the small
pelagic fishery in the area. Then, they fell
In this study, fisheries statistics were sharply to less than 500000 tons yr?in 1991.
investigated in the Black Sea from 1950 to  Since the beginning of the 1990s, the annual
2014 and the history and current state of total catch was around 800000 tons yr.
especially anchovy, Engraulis encrasicolus Anchovy (Engraulis encrasicolus)
fishery were evaluated. Catch statistics of  distributed over the whole the Black Sea and
countries were taken from its mean annual catch was average 74500
“www.seaaroundus.org” and FAO fisheries tons yr! in the 1950s. Although, anchovy
statistics. As known, fish stocks in the Black  catch rose sharply 586800 tons yr? in the
Sea are shared among the bordering 1980s, it decreased 346900 tons yr? in the
countries. Results of the study showed that 1990s and 469200 tons yr™ in the 2000s.
the most annual catch was caught obtained  During 1950-2010, the proportion of Turkey
by Turkey with mean 200200 tons yr! since in the mean anchovy catch was 63.9%.
1950. This country was followed by Georgia  Proportions of the other riparian countries
(41900 tons), Russia Federation (40900 were 14.5, 13.7, 7.4, 0.4 and 0.1% for
tons), Ukraine (23200 tons), Romania (1300 Georgia, Russia Federation, Ukraine,
tons) and Bulgaria (100 tons), respectively. Romania and Bulgaria, respectively.
Total fish landings in the Black Sea were
around 400000 tons yr? in the 1950s and Keywords: Black Sea, Anchovy, Engraulis
600000 tons yr! in the 1960s and 70s. It encrasicolus, Catch, Evaluation.
reached about 1.4 million tons yr? in the
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OZET

Bu ¢alismada, Karadeniz'de 1950 ile 2014 yillar1 arasindaki avceilik istatistikleri aragtirilmis
ve Ozellikle Hamsi, Engraulis encrasicolus balik¢iliginin gegmisi ve bugiinkii durumu
degerlendirilmistir. Ulkelerin avecilik verileri “www.seaaroundus.org” ve FAO balik¢ilik
istatistiklerinden alinmistir. Bilindigi {izere, Karadeniz'deki balik stoklari kiyisi bulunan
tilkeler tarafindan paylasilmaktadir. Arastirma sonuglari, 1950 yilindan bu yana ortalama
200.200 ton yil! ile Tiirkiye'nin Karadeniz’den en fazla su iiriinleri avciligi yapan iilke
oldugunu gostermistir. Tirkiye’yi sirasiyla Giircistan (41900 ton), Rusya Federasyonu
(40900 ton), Ukrayna (23200 ton), Romanya (1300 ton) ve Bulgaristan (100 ton) izlemistir.
Karadeniz'den elde edilen toplam su iiriinleri iiretimi 1950'li yillarda 400000 ton yil*,
1960'1 ve 70'i yillarda 600000 ton y11? civarindaydi. Bu miktar, kiiciik pelajik balik¢iligin
gelismesiyle 1980'lerde yaklasik 1.4 milyon ton yil'’a ulasmistir. Ne var ki sonraki
donemlerde ise, 1991'de 500000 ton y1l'’1n altina diismiistiir. 1990'larin basindan bu yana
yillik toplam av miktar1 yaklastk 800000 ton yil’dir. Hamsi, Karadeniz'in tamaminda
dagilim gosteren bir tiirdiir ve 1950'erdeki yillik av miktar1 ortalama 74500 ton yil™*dur.
1980'lerde ise bu miktar 586800 ton yil™'’a yiikselmis, ancak 1990'larda 346900 ton y1l?,
2000'lerde 469200 ton yil't’a diigmiistiir. 1950-2010 déneminde, Tirkiye’nin hamsi
avindaki pay1 ortalama %63.9'dur. Diger kiyidas lilkelerden, Giircistan, Rusya Federasyonu,
Ukrayna, Romanya ve Bulgaristan’in paylari ise sirasiyla 14.5, 13.7, 7.4, 0.4 ve % 0.1'dir.

Anahtar sozcikler: Karadeniz, Hamsi, Engraulis encrasicolus, Av, Degerlendirme.

1. INTRODUCTION more than half of the total volume of the
landings (European Parliament, 2010). This
Many of the largest fisheries today in the species plays a crucial role in the Black Sea
world’s oceans are based on small pelagic pelagic food web as a prey of many
fish species such as anchovy and sardine. predators such as bonito, blue fish, horse
Anchovies are small saltwater forage fish mackerel, dolphins and others. It is also an
belonging to the Engraulidae and Anchoa important consumer of zooplankton,
families. Of those, Anchoveta or the especially when the stock is large, and thus
Peruvian anchovy (Engraulis ringens), the acts as a competitor of other planktivores
European pilchard (Sardina pilchardus), the  (Daskalov et al., 2007).
Japanese anchovy (Engraulis japonicus), The summer distribution area of the
and the European anchovy (Engraulis anchovy covers practically the whole sea.
encrasicolus) are distinctive in the world’s  Under the influence of temperature decline
catch and are harvested for human the anchovy initiates migration to the
consumption. The European anchovy southern Black Sea. According to the
supports  intense  fisheries in  the scheme suggested by Pusanov (1936), the
Mediterranean  Sea  (Plounevez and migration sphere usually takes place along
Champalbert, 2000) and the Black Sea the Romanian and Bulgarian coastlines,
(Chashchin, 1996; Daskalov, 2003), where followed by the approach of the wintering
it constitutes the main fisheries resource schools to Turkish Anatolia and even
(Guraslan et al., 2014). Particularly the Georgia. According to Danilevsky (1964),
small-sized plankton-eating types, are the the anchovy migration takes place from the
most abundant fish species in the Black Sea.  northwestern Black Sea to the Southern
Of the fish species, Anchovy (Engraulis Crimea. Anchovy in the eastern Black Sea
encrasicolus) is the most important and the  spend the winter near the Georgian coast and
main target species of fisheries in the Black can also form schools in Turkish waters
Sea which since 1970 constantly represented  (European Parliament, 2010).
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Anchovy is subject for commercial purse-
seines fishery on their wintering grounds.
Time-trajectories of abundance, catch and
fishing mortality reveal pronounced decadal
fluctuations. The increase in biomass and
catch during the 1970s and 1980s was
promoted by the expansion of powerful
trawl and purse seine fishing fleets in
Turkey and thus a steady increase in fishing
effort (Gucu, 1997). After the 1981/1982
fishing season the limit of fishing mortality
for safe stock exploitation has been
systematically exceeded, however, the high
catches were maintained by the relatively
large  reproductive  stock  (European
Parliament, 2010).

Massive populations of anchovy display
strong  fluctuations  depending  on
environmental conditions. Food supply is
one of the most important conditions
determining the population size of small
pelagic fish (Nikolsky, 1965). As a result of
the changes occurring in the Black Sea
ecosystem, as well as with respect to biology
of sprat (Sprattus sprattus) it is exposed to a
number of factors. The latter include
changes in the environment arising from
anthropogenic factors affecting all parts of
the plant and animal world. In almost all
cases, however there is a change in the
natural balance between species in the
corresponding ecological niches. Strongest
impact has the industrial fishing, which
directly destroys part of the populations of
some species and in one way or another
affects all species in a certain very specific
relationship.  Anthropogenic  pressures
related to the economic condition of the
Black Sea countries have decreased over the
past decade, allowing an improvement in the
condition and biodiversity of the ecosystem
of the Black Sea (Tokarev and Shulman,
2007). In regard to the fishery and in
environmental terms sprat is of paramount
importance for the Black Sea. As one of the
most numerous species, it traditionally
supported the largest commercial fishing in
the Black Sea. On the other hand primary
and trophic level in the food chain of the sea
and important roles to play in the transfer of
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energy to the higher population units, and
therefore exerting a significant influence on
the ecosystem as a whole.

Marine fisheries are an important economic
sector in the Black Sea countries, and
virtually all the commercial fish stocks in
the Black Sea are shared among the
bordering countries (European Parliament,
2010). Especially in Turkey, anchovy is of
great importance for both economic value
and vital respects. Besides the food value,
anchovy has great importance for feeding of
the other some economic fish species.
Especially since 1980s, fishing pressure on
the anchovy stock has increased
considerably and it was negatively affected
by this situation. The present study was
focused on the history of economical fish
stocks in the Black Sea. With this aim, catch
statistics of the economical fish species,
especially anchovy caught from the Black
Sea from the 1950s to recent years and
results of scientific  studies were
investigated. From the findings obtained, the
history and current state of the Black Sea
fishery, especially anchovy fishery, were
evaluated.

2. MATERIAL AND METHODS
2.1. Black Sea

The Black Sea, called “Karadeniz”” in
Turkish, is one of the youngest seas on the
planet. It was an enclosed freshwater lake
until sea levels rose around the world (5000-
8000 vyears ago), and water from the
Mediterranean Sea inundated the depression
that is now the bottom of the Black Sea
(Ulman et al., 2013).

Black Sea is the most isolated from the
World Ocean-connected to the Oceans via
the Mediterranean Sea through Istanbul,
Canakkale (Turk Straits) and Gibraltar
straits and with the Sea of Azov in the
northeast through the Kerch Strait. It lies
between Bulgaria, Romania, Ukraine,
Russia, Georgia and Turkey. The Black Sea
has an area of ca. 423000 km? and a
maximum depth of 2212 m. The broad
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north-western continental shelf (up to 190
km wide) is the submarine prolongation of
the flat Russian, Scythian and Moesian
Platforms, whereas the very narrow shelf of
the southern and eastern basin corresponds
to the Balkans, Pontides, Greater Caucasus
and Southern Crimea mountain ranges. The
shelf break is located at 110-170 m depth in
the north-western Black Sea, and to ca. -100
m to the south and east. The slope is steep
all around the basin and incised by canyons.
The central abyssal plain has depths of
2000- 2200 m. It receives significant fresh
water input from major rivers (the Danube,
the Dnieper and the Don) and its catchment
area extends over one third of continental
Europe. High river water supply, together
with restricted circulation through the Strait
of Bosporus, create the conditions for the
peculiar stratification of the Black Sea
waters, and for permanent anoxia below ca.
150 m depth. With more than 80% of its
waters being anoxic with a high content of
hydrogen sulphide, the Black Sea contains
the largest mass of lifeless water on Earth
(European Parliament, 2010). Only the top
10 percent of the Black Sea is able to support
aerobic organisms (Unluata et al., 1990).
Marine life is concentrated in the upper
oxygenated layer, and the continental shelf
situated above the limit of anoxia hosts
abundant bottom life. The wide north-
western shelf in particular is the most
important spawning and feeding area for the
Black Sea fish species. In the Black Sea, all
the waters are under the jurisdiction of the
coastal states (European Parliament, 2010).
As seen in Figure 1, Fishery in the Black Sea
is conducted by six riparian countries; the
southern part is covered by the Turkish EEZ
(Exclusive Economical Zone), the northwest
and the north-central by the Ukraine EEZ,
the northeastern by the Russian Federation
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EEZ, the southeast by the Georgian EEZ,
and the western by the Bulgarian and
Romanian EEZ’s. The total EEZ of Georgia
+ Russia + Ukraine (the former Soviet
Union countries) amounts that corresponds
to 1.3 of the Turkish EEZ (Oguz et al.,
2012).

Figure 1. Map of the Black Sea showing the
riparian states and their EEZs (Exclusive
Economic Zones).

Marine fisheries are an important economic
sector in the Black Sea countries, and
virtually all the commercial fish stocks in
the Black Sea are shared among the
bordering countries. However, Turkey has
the highest share of fisheries obtained
through the catch and aquaculture among
the Black Sea countries. In case of Black Sea
fish production, Turkey is the lead country
(142660 tons) and followed by Russian
Federation (32721 tons) and Georgia (11550
tons). Number of fishing vessels is
significantly high in Turkey (Table 1). The
Black Sea countries had been agreed on EEZ
of 200 nm zone and have national
sovereignties in their EEZ.
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Table 1. Some data of fisheries area of the Black Sea countries.

Data Turkey Georgia E:jsw Ukraine Romania Bulgaria Total
Coastal length (km)? 1400 310 475 1628 300 225 4338
EEZ (km?)? 172484 22947 67351 132414 29756 35132 460084
EEZ declaration year? 1986 1977 1977 1977 1986 1987

Shelf area (km?)? 18895 2529 19828 73847 23283 11902 150284
Inshore fishing area (km?)? 18899 2529 18906 59011 10790 11243 121378
(Tt;’:}a' fishcatchin 2014 1 j>660 11550 32721 3881 229 3709 194750
Number of fishing vessels* 4993 43 33 610 488 2557 8724

'European Parliament (2010); 2URL-1, including Azov; 3FAO (2016), including Azov; *Ozturk (2013)

2.2. Anchovy (Engraulis encrasicolus)

Many of the largest fisheries today in the
world’s oceans are based on small pelagic
fish species such as anchovy and sardine.
Anchovies are small saltwater forage fish
belonging to the Engraulidae and Anchoa
families (Guraslan et al., 2014). Species of
the genus Engraulis are typical
representatives of pelagic fish communities
in all oceans. Among other common
ecological features they are characterized by
a similar reproductive strategy to other
pelagic fishes (Lisovenko and Andrianov,
1996).

According to many authors [for example;
(Alexandrov, 1927; Mayorova, 1934, 1951;
Pusanov, 1936) from Chaschin (1996)], two
different anchovy populations exist in the
Black Sea. These are the Black Sea anchovy
(Engraulis encrasicolus ponticus) and the
Azov Sea anchovy (Engraulis encrasicolus
maeoticus). The latter reproduces and feeds
in the Azov Sea and hibernates along the
northern Caucasian and Crimean coasts. The
Azov anchovy is spawning and foraging all
over the Sea of Azov from May through
August. In September-October, with the
advance of autumn cold the Azov anchovy
migrates through the Kerch Strait to the
Black Sea. Most authors have considered the
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sector Novorossiysk-Sochy (the Caucasus)
and the region adjacent to the southern coast
of the Crimea Peninsula to be the main areas
of winter distribution of the Azov anchovy.
The wintering area of the Azov anchovy
spreads to Sukhumi where its southern
border is assumed to lie. The Azov anchovy
spring migration back into the Kerch Strait
begins in about mid-April and is over by the
end of May (Popova, 1954; Kornilova,
1960). The Anchovy is distributed over the
whole Black Sea. As seen in Fig. 2, it
migrates to the wintering grounds along the
Anatolian and Caucasian coasts (October-
November to March), forming dense
concentrations  targeted by intensive
commercial fishery. During the rest of the
year it occupies its usual spawning and
feeding habitats across the sea, with the
northwestern shelf being the largest and
most productive area (Fashchuk et al., 1991,
Daskalov, 1999). The spawning season lasts
from mid-May, when water temperature is
about 15-16 °C, to the middle or end of
August when the temperature is about 25- 26
°C in the Black Sea. Anchovy spawns only
in the upper warm layer (0-25 m), above the
thermocline (Lisovenko and Andrianov,
1996) and reaches maturity several months
after spawning, which takes place during the
summer.
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Figure 2. Anchovy migration routes and spawning areas in the Black Sea basin (lvanov
and Beverton, 1985).

2.3. Data Collection and Analysis

In order to evaluate the anchovy fisheries in
the Black Sea, previous studies conducted
on this sea fisheries (Daskalov, 1999;
Daskalov et al., 2007; Grishin et al., 2007,
Oguz and Gilbert, 2007; Duzgunes and
Erdogan, 2008; Knudsen, 2008; Oguz et al.,
2008, 2012; Knudsen et al., 2010; European
Parliament, 2010; ICES, 2010; Ozturk,
2013; Sahin and Murtazaoglu, 2013;
Guraslan et al., 2014; Gucu et al., 2016; and
etc.) were reviewed and determined annual
catch statistics of fish species given by Sea
Around Us (URL-1, 2017) for between 1950
and 2009, and by Food and Agriculture
Organization of the United Nations (URL-2,
2017), Turkish Statistical Institute (URL-3,
2017) and General Directorate of Fisheries
and Aquaculture (URL-4, 2017) for between
2010 and 2014. Trend of annual anchovy
catch from 1950 to 2014 was determined
and focused on the possible reasons
fluctuations in catch.
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3. RESULTS
3.1. Fisheries in the Black Sea

Total fish landings in the Black Sea were
around 400000 tons in the 1950s and 600000
tons in the 1960s and 1970s. After a sharp
increase from 600000 tons to about 1.4
million tons in six years, they fluctuated
around this level from 1983 to 1988, with
the development of the small pelagic fishery
in the area. Then they fell sharply to less
than 500000 tons in 1991 (Figure 3).

As seen in Fig. 3, the most fish from the
Black Sea were caught by Russia Federation
from the 1950s to the end of 1970s. This
country was followed by Turkey and
Ukraine. Catch amount of Turkey has
increased rapidly in the 1980s and it
fluctuated between 300000 and 700000 tons
since the beginning of 1980s. Especially at
the end of 1980s, the catch amount of Russia
Federation declined sharply and it has not
changed much since those years. Catch
amounts of Turkey and Ukraine were
similar from the 1950s to 1960s. After the
1960s, although the catch of Ukraine


https://www.google.com.tr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwifzLHI9uHPAhXJEiwKHdr9CA4QFggbMAA&url=http%3A%2F%2Fwww.fao.org%2F&usg=AFQjCNFN0FJRtsVrfnxh2u66Un8onLMaSw&sig2=qeNurp-h-yhjRPkQQICH6g&bvm=bv.135974163,d.d2s
https://www.google.com.tr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwifzLHI9uHPAhXJEiwKHdr9CA4QFggbMAA&url=http%3A%2F%2Fwww.fao.org%2F&usg=AFQjCNFN0FJRtsVrfnxh2u66Un8onLMaSw&sig2=qeNurp-h-yhjRPkQQICH6g&bvm=bv.135974163,d.d2s
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decreased little, it has showed a stable
development until this time. On the other
hand, the most fish were caught by Georgia
in the 1970s and 1980s. After those years,
catch amount of this country decreased
importantly until to the late 2000s. It is
understood that Ukraine’s catch has
increased again since the late 2000s.

Among small pelagic fish species, the
anchovy (Engraulis encrasicolus) was the
most important species landed particularly
since the 1970s, with about 50 percent of
total (Figure. 4). As seen in Fig. 4, the

annual catches of the Black Sea sprat
(Clupeonella cultriventris) were also
relatively high until the end of 1980s.
Another fish group was Gobiidae family in
the 1950 and 1960s. But after that period it
is understood that this fish family has not
been caught until recently. One of the most
important fish species was Mediterranean
horse mackerel (Trachurus mediterraneus)
in 1980s. Although the sprat has been caught
since the 1950's, their catch has increased
especially in recent years.

eTurkey  Russia Federation oUkraine « Georgia eBulzaria « Romania

Catch (tx 1000)

0.
1930 1960 1970

1880 1950 2000 2010

Figure 3. Catches by fishing country in the waters of the Black sea from 1950s to 2010s
(URL-1, 2017).

® Engraulis encrasicolus © Clupoenalla cultriventris @ Sprattus sprattus « Trachurus mediterraneus
o Merlangius merdangus » Mytilus galloprovincialis ® Gobiidae » Sarda sarda e Pomatomus saltatnx
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Figure 4. Catches by taxon in the waters of the Black sea from the 1950s to 2000s.
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3.2. Anchovy Fisheries

Anchovy is the single largest marine
resource in the Black Sea. In the evaluation
of annual catch trend of this species given in
Figure 5, it was shown that anchovy catch
was very few especially until the beginning
of 1980s.

In the 1950s, its mean annual anchovy catch
was only 74500 tons yr* (Table 2) and 44.0
and 38.1% of this catch were caught by
Turkey and Russia Federation, respectively.
These two countries were followed by
Ukraine (8.3%) and Georgia (7.4%). The
total rate of Romania and Bulgaria was only
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2.2%. In the 1960s, the anchovy catch
increased twice in 10 years and mean catch
was estimated as 150700 tons yr (Figure 6).
Especially catch amount of Russia
Federation, Georgia and Ukraine were
importantly increased. Catch increase lasted
also in the 1970s and the annual catch was
estimated as 321300 tons. In this period, the
most anchovy was caught by Turkey with
36.6%. The rates of Russia Federation,
Georgia and Ukraine were 26.3, 21.3 and
15.2%, respectively. Total contribution of
Romania and Bulgaria to total catch was
only 0.7% in this period.
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Figure 5. Distribution of anchovy caught by countries in the Black Sea from the 1950s to
the 2000s (URL-1, 2017).

Table 2. Mean annual anchovy catches of countries caught from the Black Sea (1000 X

Ton).

Years Turkey Georgia Russia Ukraine Romania  Bulgaria Total
1950-59! 32.8 55 28.4 6.2 1.4 0.2 74.5
1960-69* 44.3 16.4 74.4 14.0 15 0.2 150.8
1970-791 117.5 68.3 84.4 48.8 2.2 0.1 321.3
1980-89* 378.5 96.7 55.3 52.3 3.8 0.2 586.8
1990-99* 314.1 12.6 8.7 11.2 0.3 0.0 346.9
2000-09! 362.4 73.8 18.9 13.9 0.1 0.1 469.2
2010-14? 151.7 19.8 16.0 16.0 0.01 0.1 203.6

Mean 200.2 41.9 40.9 23.2 13 0.1

Iseaaroundes.org; 2http://www.fao.org/fishery/statistics/en

As seen in Table 2, in the last five years the
anchovy catch decreased importantly. In this
period, 74.5% of total catch was caught by
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Turkey. This country was followed by
Georgia, Russia Federation and Ukraine,
respectively.
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In the 1950s and 60s, while the Russian
Federation was the country that caught the
most anchovies from the Black sea, Turkey
followed this country. After the beginning of
1970s, while Turkey's share in the anchovy

production has increased sharply, Russia
Federation’s share decreased sharply
(Figure. 6). Since the 1990s, about 80% of
the total anchovy catch was obtained by
Turkey.
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Figure 6. Percent distributions of anchovy catch by 10-years periods and countries.

4. DISCUSSIONS

The Black Sea is characterized by a
relatively low species diversity, high
productivity and biomass, and anoxic
conditions below 150-200 m depth
(Knudsen et al., 2010). Over the last 50
years, the Black sea ichthyofauna has
undergone major changes concerning either
its qualitative and quantitative structure and
the behaviours of various species. These
changes are consequences of human
activities, directly through the fishing
pressure and indirectly through the
deterioration  of the  environmental
conditions, especially in the western part of
the Black sea (Maximov and Staicu, 2008).
However, it is a very important fishing
resource for the six countries located on the
coast.

Fish stocks in the Black Sea are shared
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among the bordering countries. According
to catch data given in the URL-1, in the
Black Sea most fish had been caught by
Russia Federation from the 1950s to the end
of 1970s. This country had been followed by
Turkey and Ukraine. Catch amount of
Turkey increased rapidly in the 1980s and it
fluctuated between 300000 and 700000 tons
since the beginning of 1980s. Especially at
the end of 1980s, the catch amount of Russia
Federation declined sharply and it has not
changed much since those years. Catch
amounts of Turkey and Ukraine were
similar from the 1950s to 1960s. After the
1960s, although the catch of Ukraine
decreased slightly, it has shown a stable
development until this time. On the other
hand, most fish were caught by Georgia in
the 1970s and 1980s. After those years,
catch amount of this country decreased
importantly until to the late 2000s. It is
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understood that Ukraine’s catch has
increased again since the late 2000s. Fishing
areas of Romania and Bulgaria are limited in
the Black Sea, because of shorter the Black
Sea coasts than the other countries.
Therefore, very few catch has been caught
by these two countries from the Black Sea
since 1950.

Most of the Black Sea catches concern
pelagic fish stocks. Purse seines, mid-water
trawls and lampara nets clearly dominate
since the late 1960s, and their cumulated
effect gave the major peak in landings
between 1970 and 1990 (European
Parliament, 2010). Significant changes have
also occurred in the size of the Black Sea
fishing fleets since the late 1980s. The
resource crisis and the changed conditions
for fisheries in the former communist states
have resulted in a dramatic shift in the
relative importance of the fishing fleets of
the Black Sea countries. Turkish fisheries
were just as adversely affected by the
resource crisis as the fisheries in the
northern Black Sea, but for various reasons
they turned out to be more resilient
(Knudsen, 2008). In turn, the collapse of the
Soviet Union and changes in international
relations, state policies and economy
triggered overall structural changes in the
fisheries of Bulgaria, Romania, Ukraine,
Russia and Georgia (Knudsen and Toje,
2008). Meanwhile, investment in the
Turkish fleet went forward, and by 1995 the
numerical domination of the Turkish fleet
was overwhelming - ca. 95% of the total
number of fishing vessels in the Black Sea
(Caddy, 2008; Knudsen, 2008).

Fisheries in the Azov and Black Seas are
characterized mostly by the spectacular
increase in catches of small pelagic fish
from the 1970s to the mid-1980s and their
subsequent collapse by the end of the 1980s.
It is now reasonably accepted that the
increase in catch was the result of a
combination of eutrophication from the
rivers draining into the seas and a reduction
in  predation pressure from heavy
exploitation of the more important predators
(Daskalov, 2002; Oguz et al., 2008). The
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subsequent collapse has been linked to the
invasion by the ctenophore Mnemiopsis
leidyi coupled with heavy fishing pressure
and environmentally unfavourable
conditions for fish recruitment (Shiganova
and Bulgakova, 2000; Oguz et al., 2008).
Top Black Sea predators such as dolphins
and porpoises have seriously declined in
abundance (Birkun, 2008). Predatory fish,
including mackerel (Scomber scombrus),
blue fish (Pomatomus saltatrix) and bonito
(Sarda sarda) used to enter seasonally from
the Sea of Marmara. Now, these species
rarely penetrate into the waters to the
northwest of the Black Sea (Zengin and
Dincer, 2006). The abundance of the stocks
of these species can be considered severely
reduced, but not necessarily only by fishing.
Pollution, especially in the northwest part of
the Black Sea, is considered to have played
an important part (Mee et al., 2005).
Between 1950 and 1955, the anchovy and
the Black Sea sprat were caught in almost
equal amounts from the Black Sea. The
Black and Caspian Sea sprat were caught
mostly from the Azov Sea. From the mid- of
the 1950s to the mid- of 1960s, annual
catches of the Black Sea sprat were very
low. But, after those years it increased and
showed a steady development until the end
of the 1980s. In that period, it was the
second fish species most caught in the Black
Sea. The Black Sea sprat, a Ponto-Caspian
endemic, inhabits the northwestern parts of
the Black Sea, in the Sea of Azov Sea and
the Caspian Sea, also most rivers of the area,
and some lakes in Bulgaria, Romania and
Turkey (Whitehead, 1985; Alexandrov et
al., 2008). But, it was understood that its
catch decreased after that years and has been
caught in very small quantities since the end
of 1980s. The other important small pelagic
fish species caught in the region are
European sprat, Mediterranean horse
mackerel, Atlantic bonito and bluefish
(FAO, 2011). European sprat is the second
fish species most caught from the Black Sea
since the early 2000s. In recent years,
unfortunately, this fish species has been
over-exploited. Therefore, stock of this
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species should be determined and its fishing
should be regulated all over the Black Sea.
Another important fish species was
Mediterranean horse mackerel in the 1980s.
In recent years, the catch amount of this fish
species was considerably reduced. Atlantic
bonito and bluefish are two important fish
species of the Black Sea. However, their
catches fluctuated from year to year since
1950s. Besides these pelagic species,
whiting (Merlangius merlangus) is an
important benthopelagic fish species caught
from the Black Sea since the 1950s. In
recent years, especially in the Turkish coast
of the Black Sea, it is the most important fish
species for small-scale fisheries.
Undoubtedly, the most important fish
species for the Black Sea fishery is anchovy
since 1960s. Fishing of this species began to
gain importance especially since the early
1970s. The highest mean annual catch was
obtained in the 1980s (586700 tons yrY)
since 1950. In this period, the anchovy catch
of Turkey reached 378500 tons yrt. The
large increase in catches of anchovy until the
mid-1980s was probably mainly due to the
steady increase in fishing effort. However, it
may also have been partly a response to the
increasing eutrophication of the Black Sea
in this period (Oguz and Gilbert, 2007;
Ludwig et al., 2009) and a reduction in
predators due to fishing (Daskalov et al.,
2007). Anchovy stocks collapsed in the late
1980s, probably as a result of the combined
effect of intensive fishing and increased
predation and feeding competition with the
ctenophore Mnemiopsis leidyi (Oguz et al.,
2008). The first signs of overfishing
appeared after 1984, when anchovy shoals
were difficult to be found and the fishery
enterprises incurred losses (Shlyakhov et al.,
1990). However, the real catastrophe
occurred after 1986, when the stock shrunk
from 1200000 to 500000 tons in two
subsequent years. Catches during the
1986/87 and 1987/88 fishing seasons
remained high, but in 1988/1989, the catch
suddenly dropped to 188000 tons.

Although the annual catch of this species
decreased 346900 tons yr in the 1990s, the
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rate of Turkey in this catch reached 90.5%.
On the other hand, the rates of Russia
Federation, Ukraine and Georgia were
decreased  importantly.  The  stock
experienced an abrupt decline to less than
300000 tons in 1990, which was the lowest
level over the period 1967-1993. The fishing
effort and fishing mortality also dropped
subsequently  because of decreasing
profitability of fishing. During the collapse
phase, the size/age structure of the catch
shifted toward a predominance of small,
immature individuals (Prodanov et al.,
1997; Gucu, 1997). In the 2000s, the annual
anchovy catch was 469300 tons yr. 77.2%
of this catch was caught by Turkey. Catch of
Georgia increased importantly with the rate
of 15.7%. In 1995-2005, the stock partially
recovered and catches increased to 300000-
400000 tons, but because the fishing effort
and the catches remained relatively high, the
exploited biomass could not reach the 1980s
levels (European Parliament, 2010). Despite
this partial recovery, there is still substantial
overcapitalization in anchovy fisheries,
especially in the south and southeast of the
Black Sea. It is believed that the stock of
anchovy is still being exploited above the
level of sustainability (FAO, 2011). This
may be partly due to the decrease in nutrient
input that was a result of both the successful
control of fertilizer runoff by the riverine
nations and the profound economic changes
in the river catchments (Ludwig et al.,
2009). According to European Parliament
(2010), the state of the Anchovy stock has
improved after the collapse in 1990s, and in
2000-2005 the catches reached ca. 300000
tons. However, the Anchovy catches
dropped substantially in 2006 indicating a
distressed stock condition. The other
possible cause of the drop in Anchovy stock
include climatic effects (higher water
temperature may cause a dispersal of fish
schools making them less accessible to the
fishing gears) and abundant predators

(bonito). Given the strong natural
variability, transboundary migratory
behaviour and sensitivity to various

environmental impacts, the protection and
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sustainable use of the anchovy resource can
be achieved only by coordinated
international management and regulation
based on sound scientifically grounded
stock assessment.

These fluctuations in the fishery as opposed
to a status quo, indicate that environmental
drivers are equally as important as fisheries
in influencing the biomass of a species. As
anchovy is a fast-growing, short-lived
species, the irregular fluctuations are caused
by the survival success of the early life
stages. Various factors adversely affecting
the survival and in turn, recruitment success
have emerged in the Black Sea during the
last few decades. A decrease in the trophic
state to dystrophy at the spawning grounds
(Zaitsev, 1993) and intensified predation
and competition pressure incurred by an
exotic ctenophore (Vinogradov et al., 1989,
2005) are among the most crucial reasons
listed. If such non-fishery impacts on
recruitment success are disregarded in stock
assessment and fisheries management
decisions, the ecological and economic

consequences would undoubtedly be
misleading  Scientific, Technical and
Economic  Committee  for  Fisheries

(STECF) (2013).

Lisovenko and Andrianov (1996) stated that
the anchovy in the Black Sea has extremely
high  reproductive potential and is
characterized by high annual fluctuations in
abundance and by the ability to rapidly
restore biomass. Given these conditions, the
danger of overfishing is decreasing for this
species in the Black Sea. The anchovy is
capable of restoring its abundance under
fishery conditions of variable intensity. The
most urgent measures for rational fishery
include those directed at the preservation of
the favourable reproductive conditions of
this species (pollution control, river flow
regulation, control of food competitors and
consumers of eggs and young, making
artificial upwellings and so on).

It is stated in BSC (2008) that in the last
decade, the amount of nutrients and
pollutants entering the Black Sea through
the river discharge has been appreciably
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reduced (BSC, 2008). This in turn has
already resulted in a slight improvement in
environmental conditions in the Black and
Azov Seas in the last decade. This has
allowed the recovery of biodiversity and
marine living resources despite overfishing,
degradation of vital habitats (including
spawning and nursery areas) and the
disturbance of the ecological balance that
continues to occur. On the other hand Gucu
(2016) indicated that the anchovy stock
estimated to be 1.5 million tons in the 1990s
was determined that dropped to half a
million tons in recent years. Moreover,
almost half of the anchovy stocks falling in
recent years due to pollution in the Danube
basin constitutes fish in the exclusive
economic zone of Turkey. During the
migration of anchovy from north to south
coast, a significant amount of anchovy was
caught by Ukraine, Roman and Bulgaria.
But, they haven’t caught it since the 1990s.
A large portion of the anchovy stock in the
Black Sea have been caught by Turkish
fishermen. The other hand, contrarily to the
other riparian countries, anchovy is the main
target fish in Georgia (Ozturk, 2013). But,
Georgia and Russia have the fewest fishing
boats in the Black Sea. Therefore, anchovy
fishing started in Georgian waters in 1996
by Turkish fleet according to mutual
agreements between some Turkish and
Georgian companies. Ozturk et al. (2013)
reported that the Turkish anchovy catch in
Georgian waters from 2003 to 2009 was
estimated as 60968 tons. Turkish catch of
anchovy was estimated as 50000 tons in
2011 by 30 fishing boats. In recent years, the
establishment of many fish flour factories in
Georgia has caused overfishing of small
anchovies in the waters of this country.

5. CONCLUSIONS

e Turkish fishing fleet and production is
the strongest among all riparian countries
since 2013.

e Anchovy is the most abundant fish
species in the Black Sea and an important
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fisheries resource and prey species for
especially some riparian countries.
Fisheries in the Black Seas are
characterized mostly by the spectacular
increase in catches of small pelagic fish
from the 1970s to the mid-1980s and their
subsequent

collapse by the end of the 1980s. This
fluctuation is seen clearly in the
distribution of annual anchovy catch.

It can be evaluated that as a typical catch
time series underdeveloped in the 1950s,
developing from the beginning of 1960 to
the end of 1980, full exploited in the
1980s, and overfished after that time until
2000.

These main legislative instruments set
rules and principles for technical aspects
of fishing, such as fishing gear, fishing
season, fishing areas, protected areas,
limitation on landing size, and
prohibition on species to regulate
commercial fishing. Turkish fishing fleet
and production is the strongest among all
riparian countries. However, fishing
license have not been issued for the
marine vessels since 2002 in order to
reduce catch stress on stocks and to
maintain sustainable fisheries in Turkey.
Additionally, a new support scheme was
taken into effect in Turkey for the
reduction of the number of fishing
vessels over 12 m. Fishing license of 407
vessels over 12 m will be annulled and
removed from fleet within 2013. Besides,
a total of 413 vessels over 10 m were
removed from fishing fleet in 2014. It is
known that this application continued in
2015 and will continue in 2016. But, the
number of fishing vessels in Turkey is
still high. Therefore, the studies started
should be continued for the reduction of
fishing power.

Quota should be applicable for anchovy
fishing in the Black Sea. Total quota
amount should not be more than 300000
tons.

Georgian waters, fishing over 300 m off
the coast, minimum catch size of anchovy
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IS 7 cm. Minimum catch size must be
raised to 9 cm as in Turkey.

More seriously measures should be taken
by the riparian countries against organic,
biological and chemical pollution for
sustainable anchovy fisheries in the
Black Sea.
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ABSTRACT

In this study, the species composition of
trammel nets used in Ordu Province were
investigated. According to the data
collected during the survey, total catch
composed by 18 species which whiting
(Merlangius merlangus), crab (Eriphia
verrucosa) and red mullet (Mullus
barbatus) were the dominant.
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OZET

Bu caligmada, Ordu’da kullanilan galsama aglar1 ile yakalanan baliklarda tiir
kompozisyonunun belirlenmesi amaglanmistir. Calismada toplam 18 tiire ait baliklar
yakalanmis olup mezgit (Merlangius merlangus), pavurya (Eriphia verrucosa), barbunya
(Mullus barbatus) en fazla yakalanan ilk 3 tiir olmustur.

Anahtar sézcikler: Galsama agi, Tur kompozisyonu, Ordu

1. GIRIS

Av aract rekabeti, gerek sosyal gerekse
ekonomik olarak ¢ok 6nemlidir (Durand ve
ark., 1991). Bu durum 06zellikle endistriyel
balik¢ilikla ugrasan kisilere kiyasla, ¢ok
daha diisiik gelirli kiigiik 6l¢ekli balikgilik
icin s6z konusudur (Stergiou ve ark., 1997).
Uzatma aglarn deniz, gol ve akarsu
kesimlerinde baliklarin go6¢ istikametleri
uzerinde kullanilan mantar ve kursun yaka
sayesinde sabit bir sekilde durabilen
aglardir. Bu avcilik yonteminde baliklar
aglara galsamalarindan takilarak veya aga
dolanarak yakalanirlar (Hossucu ve Kara
1992).

Birgok av aracina gore daha segici olan
galsama aglari ile avcilikta ag gozii genisligi
ile yakalanmasi hedeflenen balik tiiriiniin
bliyiikliigli arasindaki iliski ¢ok onemlidir.
Ozellikle kiigiik viicut yapili balik tiirlerinin
etkin olarak avlanabilmesi i¢in ag gozii
genisliginin yogun olarak bulunan biiytikliik
grubunun avlanmasima olanak saglayacak
biiylikliikte olmas1 gerekmektedir (Balik ve
Cubuk, 2001).

Arastirmada av araci olarak galsama agi
kullamilmigtir.  Uzatma  aglart  iginde
siiflandirilan galsama agi, hedef baligin
hareketi Oniine, dik acili olarak atilip,
mantar ve kursunlar yardimi ile su i¢inde dik
olarak tutulan bir veya daha ¢ok sayida
dikey ag duvarlarina sahip av aracidir
(Brandt, 1984; Sainsbury, 1995; Hameed ve
Boopentranath, 2000; Unsal ve Kara, 1996).
Galsama ag1, yiizey, ortasu ve dipte
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cogunlukla pasif olarak kullanilmakla
birlikte aktif olarak da kullanilmakta olup,
kiigitk ~ Olgekli  balik¢ilar  arasindaki
kullanimi1 oldukc¢a yaygindir (Brandt, 1984;
Kara, 1992; Sainsbury, 1995; Unsal ve Kara,
1996; Hossucu, 1998; Metin ve dig., 1998).

2. MATERYAL VE YONTEM

Ordu 1li kiyilarinda Eyliil 2015-Eylil 2016
tarihleri arasinda yiiriitiilen bu arastirmada,
0zel olarak donatilmis olan galsama aglari
kullanilarak aylik orneklemeler
gerceklestirilmistir.

Calismada kullanilan 2 boy (236 m)
karsilikl1 diiglimden diigiime goz aciklig1 36
mm olan galsama aginin yiiksekligi boyunca
ag goz sayis1t 50 gozdiir. Galsama aginin
donam faktorii, E=0.59 dur. Ag, ip kalinlig1
210d/2 numara polyamid multifilament
materyalden donatilmistir. Mantar yaka
halat1 4 mm capinda ve kursun yaka halat1 3
mm ¢apinda polipropilenden yapilmistir.
Mantar yaka kogsma halatinin ¢ap1 2,5 mm,
kursun yakaninki ise 3.5 mm dir. Mantar
yakada 220 adet 2 numara plastik
yiizdiirlicii, kursun yakada 225 adet 40
gramhik kursun agirlik  bulunmaktadir.
(Sekil 1).

3. BULGULAR

Calismada, diigiimden diigiime 36 mm olan
galsama ag ile gergeklestirilen
operasyonlarda toplam olarak 18 tir ve
28557 g balik avlanmistir. Operasyonlar
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sonucunda 12225 g mezgit (Merlangius
merlangus L., 1758), 4178 g pavurya
(Eriphia verrucosa Forsskal, 1775), 3989 g

Arastirmada galsama aglar1 ile yakalanan
tirlerin agirbk ve sayr ylizde oranlar
Cizelge 1’de, minimum, maksimum ve

barbunya (Mullus barbatus L., 1758) balig1 ortalama boy degerleri Cizelge 2’de
en fazla yakalanan ilk 3 tiir olmustur. verilmistir.
E=0,59

220 PLES 2 118,00PP®4-25
50 36 mm PA 210d/2 no 50

e ——— LDl

225Pb40 g 118,00 PP @ 3-3,5

E=0,59

Sekil 1. Calismada kullanilan galsama aginin 6zellikleri

Cizelge 1. Galsama aglariyla yakalanan tiirlerin sayisal degerleri.
Adet  Turler W(g) %W N %N
1 Mezgit Merlangius merlangus 122248 42.81 518 59.68
2 Barbunya Mullus barbatus 3988.6 13.97 98 11.29
3 Pavurya Eriphia verrucosa 4178.3 14.63 47 5.41
4 Kaya Gobius spp. 1112.1 3.89 33 3.80
5 Deniz salyangozu Rapana venosa 990.9 3.47 27 3.11
6 Tirsi Alosa immaculata 1072.6 3.76 31 3.57
7 Istavrit Trachurus mediterraneus 531.9 1.86 27 3.11
8 Hamsi Engraulis encrasicolus 193.8 0.68 19 2.19
9 Giimiis balig1 Atherina boyeri 98.4 0.34 12 1.38
10 Yengeg Liocarcinus depurator 100.8 0.35 9 1.04
11 Lufer Pomatomus saltatrix 213.6 0.75 8 0.92
12 Trakonya Trachinus draco 662.2 2.32 11 1.27
13 [zmarit Spicara maena 160.8 056 4 0.46
14 Tiryaki Uranoscopus scaber 349.7 1.22 13 1.50
15 Iskorpit Scorpaena porcus 412.3 144 7 0.81
16 Crreir baligt Symphodus spp. 28.7 0.10 1 0.12
17 Minekop Umbrina cirrosa 1430.0 5.01 2 0.23
18 Mahmuzlu camgoz Squalus acanthias 807.0 2.83 1 0.12

Toplam 28557 100.0 868.0 100.0
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Cizelge 2. Galsama aglari ile avlanan tiirlerin ortalama, minimum ve maksimum

boy degerleri.
Turler TLoe Std. () min-max N
Mezgit Merlangius merlangus 14.3 1.18 9.7 185 518
Barbunya Mullus barbatus 13.1 0.78 1.7 143 98
Pavurya Eriphia verrucosa 8.3 0.48 6.2 9.7 47
Kaya Gobius spp. 11.7 0.69 6.8 17.7 33
Tirsi Alosa immaculata 15.4 347 107 205 31
Deniz salyangozu Rapana venosa 4.2 0.57 1.3 6.1 27
Istavrit Trachurus mediterraneus 11.8 2.13 87 154 27
Hamsi Engraulis encrasicolus 10.7 1.24 82 137 19
Tiryaki Uranoscopus scaber 13.7 1.81 8.7 154 13
Gilimiis balig1 Atherina boyeri 10.6 1.40 78 131 12
Trakonya Trachinus draco 16.2 341 144 187 11
Yengec Liocarcinus depurator 3.4 0.47 1.3 4.5 9
Lufer Pomatomus saltatrix 13.3 247 122 153 8
Iskorpit Scorpaena porcus 12.8 2.21 9.8 14.2 7
Izmarit Spicara maena 14.7 0.87 133 203 4
Minekop Umbrina cirrosa 24.3 410 214 272 2
Cirgir baligi Symphodus spp. 10.3 1
Mahmuzlu camg6z Squalus acanthias 47.8 1

4.TARTISMA VE SONUC

Ordu ili’nde kiy1 balik¢iligmin énemli av
araclarindan olan uzatma aglar1 y1l boyunca
kullanilmaktadir. Calismada en baskin balik
tlrd olarak mezgit (Merlangius merlangus)
balig1 tespit edilmis olup, 18 tiire ait toplam
868 ornek elde edilmistir.

Kalayc1 ve Yesil¢icek (2014), Karadeniz
kiyilarinda gerceklestirdikleri
caligmalarinda mezgit (Merlangius
merlangus) solungag agi1 avciliginda, av ve
iskartayr etkileyen faktorleri (derinlik,
mevsim ve ag goz acikligl) irdelemislerdir.
Calisma sonucunda 19 tiir tanimlanmis ve
hedef tiir olan mezgit %87.56’lik oranla
toplam avin biiyiik bir kismin1 olusturmus
ve onu %6.32 ile barbunya izlemistir.
Toplam av miktariin %82.02’si ticari deger
tasirken, %17.98’inin ise 1skarta oldugu
belirlenmistir. Asgari avlanabilir boy olan
13 cm’nin altinda bulunan ve 1skarta edilen
barbunya ve mezgit av miktarlar1 sirasiyla
%16.03 ve %13.27 olarak bulunmustur.
Kasapoglu (2013), Karadeniz kiyilarinda
ylriittiigi calismada uzatma aglar icin
sayica hedef disi av oranini %34 olarak
bildirmistir. Bizim ¢alismamizda toplam av
icerisinde hedef tiirlin oran1 %71, hedef dis1
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avtiskarta orani ise %29 olup avlanan tiir
oranlari ve hedef dis1 av oranlar
bakimindan caligmalarla benzerlik
goOstermektedir.

Akyol ve ark. (2007), Gokova Korfezinde

yaptiklar1  calismada, uzatma  aglan
balik¢iligindan elde edilen balik ve
omurgasiz tlirlerinin, Akdeniz’in  kiy1

sularinda yasayan tipik tiirler oldugunu; Liza
saliens (kastroz), Scomberomorus
commerson (ceylan), Pagellus erythrinus
(kirma mercan), Mullus surmuletus (tekir)
ve Octopus vulgaris (ahtapot) tdrlerinin
ticari avda baskin oldugunu belirtmislerdir.
Uzatma aglar balik¢iligindan toplam 33 tiir
balik ve 6 tiir omurgasiz tanimlamiglar ve
Gokova Korfezi’'nde balik¢ilik giicii ve
birim ¢abaya diisen av (CPUE) miktarlarini
oldukca diisiik olarak kaydetmislerdir.
Mevcut ¢alismada uzatma aglari ile avlanan
balik tiirlerinin de Karadeniz’in kiy1
sularinda yasayan tipik tiirler oldugu
gozlenmistir.

Ozdemir ve ark, (2005), farkli materyale
(fanyali multifilament, fanyali
monofilament, sade multifilament) sahip
uzatma aglarinin av  verimini ve av
kompozisyonunu karsilastirdiklari
caligmada, arastirma siiresince yakalanan



Erdogan Saglam et al., Turkish Journal of Maritime and Marine Sciences, 3(2): 96-100

tiim baliklar icerisinde hedef tiirlerin payini
%82.32 olarak belirlemisler ve bu oranin
fanyali multifilament agda %62.27 ile en
disiik, fanyali monofilament agda ise
%93.54 ile en yiksek oranda oldugunu
tespit etmislerdir. Bu ¢alismada kullanilan
mulfilament uzatma aglarinin hedef tiir

orani %71 olup c¢alisma ile uyum
saglamaktadir.

Aragtirmada kullamilan 36 mm goz
acikligina sahip multiflament materyal

uzatma ag1 yore balik¢ilarinin ¢ogunlukta
kullandigr ag ozellikleri dikkate alinarak
donatilmistir.  Kullanilan  aglarin  tiir
kompozisyonu bolgede ¢ogunlukla avciligi
yapilan Karadeniz’in tipik balik tiirlerini
yansitmaktadir.
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ABSTRACT

This study focuses on the seafood
consumption behaviors tendencies and
preferences of Diyarbakir citizens. The
results of this research showed that the
participants first preference is the chicken
meat with a consume percentage of 38 %,
this is followed by the red meat (34 %) and
the seafood is left as the last flesh
alternative with a percentage of 28 %. Even
though the seafood stays at the bottom of
the list, most of the participants include
seafood in their diet (97.7 %), while only a
small percentage (2.3 %) totally excludes
the seafood from their meal. More than half
of the participants (51.1 %) has an
education degree equal or above the B.S.
level with an average monthly income of
2362 TL. Anchovy is found to be the most
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consumed seafood with a percentage of
15.5 % of the total seafood consumption
which is estimated as 12.2 kg per capita. It
was determined that the participants mostly
prefer fresh fish (84.5 %), but canned fish
or similar products are also consumed with
a percentage value of 15.5 %. The fresh fish
is preferred in fried (44.3 %) or baked (24.8
%) forms. Annual seafood consumption
(mainly sourced by the seafood markets,
55.2 %) in Diyarbakir province is higher
than the country average which is probably
due the higher education level of the
participants (51.1 % B.S. or higher) in this
survey.
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Consumption, Diyarbakir
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OZET

Bu aragtirma, Diyarbakir ilinde yasayan insanlarin su iirlinleri tiiketim aligkanliklarinin
ve tercihlerinin ortaya konulmasi amaciyla yapilmistir. Anket sonuglarina gore;
katilimcilarin ilk tercihinin % 38'le tavuk eti, ikinci tercihlerinin % 34 oranla kirmizi et
oldugu ve son olarak % 28 ile su iriinlerini tiikettikleri tespit edilmistir. Diyarbakir
ilindeki katilimcilarin % 2.3'i su triinleri tiiketmezken, % 97.7'si ise tiikettiklerini
belirtmislerdir. Katilimeilarin % 51.1°1 lisans mezunu olup, aylik ortalama gelirleri 2362
TL olarak hesaplanmigtir. Su {riinleri tliketim ortalamast 12.2 kg/yil olarak
hesaplanmistir. Hamsi en ¢ok tiiketilen (% 15.5) su iirlintidiir. Bolgede balik daha ¢ok
taze (% 84.5) veya konserve (% 15.5) vb. olarak tiketilmektedirler. Tuketim tercihi ise
daha cok kizartma (% 44.3) veya firinda pisirme (% 24.8) yontemidir. Bolge halkinin su
urtinlerini % 55.2 oraninda balik satig yerlerinden temin ettikleri tespit edilmistir. Bu
calismada, Diyarbakir ilinin su iiriinleri tiikketim miktar1 Glkemiz ortalamasindan daha
yiiksek ¢ikmistir. Bu durumun katilimceilarin egitim diizeyinin yiiksek (% 51.1 lisans ve

tizeri) olmasindan kaynaklandig diisiiniilmektedir.

Anahtar sozcukler: Tiiketim Aliskanligi, Su Uriinleri Tiiketimi, Diyarbakir

1. GIRIS

Dinya nifusu her gecen gun daha cok
artmakta ve buna paralel olarak dengeli
beslenme icin ihtiya¢ duyulan kaliteli besin
miktar1 da artmaktadir. Su Urlnleri, birgok
mineral madde ve vitamini icermesi ve
kolay sindirilebilir olmasi nedeniyle,
ozellikle kiigiik yas gruplar1 olmak iizere,
her yas grubu i¢in 6nemli besin kaynaklari
icerisinde yer almaktadir (Dereli ve ark.,
2016). Protein, ihtiya¢ duydugumuz temel
besin kaynaklarmmin basinda gelmektedir.
Protein grubu icerisinde yer alan balik,
saglikli  ve dengeli beslenmede ok
onemlidir.  Fosfor, kalsiyum ve iyot
miktarlar1 bakimindan zengin besin degeri
ve igerdigi A, Bi, B2 ve D vitaminleri ile
baligin  beslenmemizdeki  rolii  ¢ok
biyiiktir. Onemli besin kaynagi olmasina
ragmen su iriinleri, halkimiz tarafindan
yeterince  tiketilmemektedir  (Baysal,
2002).

Ug tarafi denizlerle cevrili bir yarimada
konumunda olan Tiirkiye 8333 km’lik kiy1
seridine sahiptir. Toplam su iirlinleri

iretimi ise 2014 yilinda 537345 ton ve
2015 yilinda % 25 artis gostererek ve
672241 tona ulagmistir. Bu toplam {iretimin
% 59.16’s1 deniz baliklarindan, % 7.7’si
diger deniz iriinlerinden, % 5.08’1 i¢ su
baliklarindan ve %  37.75%i  kaltir
baliklarindan olusmaktadir (TUIK, 2015).
Avrupa iilkelerinde ortalama 23.3 kg/yil
olan kigi basi su driinleri tiketimi (FAO,
2012), beslenme zincirinde 6énemli bir yere
sahip olmasma ragmen, 8333 km kiy1
seridine sahip Ulkemizde 6.3-8.6 kg/yil
arasinda  degismektedir (TUIK, 2015)
(Sekil 1). Tirkiye’de kisi basi su iirlinleri
tiketimi  bolgeler arasinda  farklilik
gostermektedir. ¢ Anadolu, Dogu Anadolu
ve Giineydogu Anadolu Bolgeleri’nde su
iirtinleri tiikketimi ¢ok diisiikken, Karadeniz
ve diger kiy1 bolgelerinde oldukca
yiiksektir  (Dagtekin  ve Ak, 2007).
Karadeniz Bolgesi, balik¢iligimizin  en
yaygin oldugu ve iretiminin blylUk bir
kismmin (% 77.2) gerceklestigi bolge
oldugundan dolay1 tiikketim oranlar1 fazladir
(Balgik Misir ve ark., 2015; Balik ve ark.,
2013; Aydin ve Karadurmus, 2012, 2013).
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Dunya’da su drdnleri tiketimi Gzerine bir
cok calisma yapilmistir (Pieniak ve ark.,
2010; Pieniak ve ark., 2008; Verbeke ve
ark., 2007; Rodolfo ve ark., 1995; Pippin
ve Morrison, 1975; Nash ve Bell, 1969;
Purcell ve Raunikar, 1968). Ulkemizde ise
su drlnleri tuketimi Gzerine daha ¢ok son
20 wyilda c¢alismalar yapilmstir. Bu
caligmalarin biiyilk bir kismi da balik
tikketimi tizerine yapilmistir (Terin ve ark.,
2016; Karakaya ve Kirici, 2016; Dereli ve
ark., 2016; Balgik Misir ve ark., 2015;
Abdikoglu ve ark., 2015; Demirtas ve ark.,
2014; Cicek ve ark., 2014; Balik ve ark.,
2013; Aydin ve Karadurmus, 2012, 2013;
Yuksel ve ark., 2011; Cevger ve ark., 2008;

Erdal ve Esengiin, 2008; Colakoglu ve ark.,
2006; Sayg1 ve ark., 2006; Hatirhh ve ark.,
2004; Sanslh ve Saygi, 2001; Sayili ve ark.,
1999).

Yapilan  arastirmalar, balik tiiketim
yapisinin  bolgelere, mevsimlere, sosyo-
ekonomik ve kiiltiirel yapilara gore farklilik
arz ettigini gostermektedir. Bu nedenle
tiiketim yapis1 ve aligkanlhiklar ile ilgili

arastirmalarin = il bazinda ayr1  ayr
degerlendirilmesi, tiiketici  tercihlerinin
belirlenmesi acgisindan onem arz

etmektedir. Bu calismada, Diyarbakir Il
merkezinde yasayan halkin su iiriinleri
titketim davraniglarinin belirlenmesi
amagclanmistir.

8.6

Kisi Bas1 Tiiketim (kg)

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Sekil 1. Yillik kisi bast su iirtinleri tiikketimi (kg)

2. MATERYAL VE METOT

Bu c¢alisma, 2013 yil1 igerisinde Giineydogu
Anadolu Bélgesi’nde yer alan Diyarbakir I
merkezinde yasayan, 516 kisiyle yliz yiize
anket yapilarak, su iriinleri tiiketim
aligkanliginin belirlenmesi amaciyla
gerceklestirilmistir (Sekil 2). Calismada,
Aydin ve Karadurmus (2012, 2013)’un

gelistirdigi ~ “Su  Uriinleri  Tiiketim
Aliskanliklarmim  Belirlenmesi ~ Olgegi”
kullanilmistir.  Olgek 31  maddeden
olusmakta olup 1 adet soru acik uglu, 8 adet
soru ise demografik ozellikleri
igermektedir. Calismada ornek

bliyiikliiglinii belirlemek i¢in Altunisik ve
ark., (2005)’nin kullanmig olduklar1 yontem
uygulanmustir.

3. BULGULAR

Anket caligmasia katilanlarim % 59°u
erkek, % 41’1 bayandir. Yaslar1 ise 14-68
arasinda  dagilim  gostermekte  olup,
cogunlugu lisans mezunlarindan (% 51.1)
olusmaktadir (Tablo 1).

Tiiketicilerin aylik gelirleri 280-13.000 TL
arasinda  degisim  gostermekte  olup
ortalama aylik 2.362 TL olarak tespit
edilmigtir. Tiketicilerin ¢ogunlugu (%
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97.67) su urlnlerini tikettiklerini ancak %
2.33’0 tadinm1 ve kokusunu sevmediginden
tercih etmediklerini bildirmislerdir (Tablo

ortalama aylik 2.362 TL olarak tespit
edilmigstir.  Tiiketicilerin  ¢ogunlugu (%
97.67) su urlnlerini tikettiklerini ancak %

2). 2.33’1 tadim1 ve kokusunu sevmediginden
Tiiketicilerin aylik gelirleri 280-13.000 TL tercih etmediklerini bildirmislerdir (Tablo
arasinda  degisim  gostermekte olup 2).
261°E 30|°E 34|°E 38°E | 42|°E l 461°E
| - —':-40°N
Dl mhaku
—138°N
~—136°N

1 I
26°E 28 E 30°E 32°E 34°E 36°E 38°E 40°E 42°E 44°E

Sekil 2. Calisma alani: Diyarbakir

Tablo 1. Cinsiyet dagilimi ve egitim durumu

Cinsiyet % N
Erkek 58.9 304
Bayan 41.1 212
Egitim durumu % N
Lisans 51.2 264
Lise 39.9 206
Orta 7.9 41
Ilkokul 0.6 3
Okuryazar degil 0.4 2
Tablo 2. Balik tiiketimi ve gelir dagilimlari

Balik tiiketimi % N
Evet 97.67 504
Hayir 2.33 12
Gelir duzeyi (Lira) % N
0-1000 8.16 20
1000-2000 33.46 82
2000-3000 29 71
3000-4000 15.92 39
4000-5000 6.12 15
5000 > 7.34 18
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Tuketicilerin % 47.2°si, 1-2 kg/ay su
tirtinleri tikketmektedir (Sekil 3).
Calismanin gerceklestirildigi bolgedeki kisi
bas1 yillik ortalama su iiriinleri tiiketimi
12.2 kg olarak hesaplanmistir. Bolgede en
cok tlketilen su Grindnin hamsi (% 15.5)
oldugu belirlenmistir. Hamsiden sonra
tercih edilen su tiriinleri sirasiyla alabalik
(% 14.7), levrek (% 10.4), cipura (% 9.9)
ve istavrit (% 9.6) dir. Nadiren tiketilen
tirlerin ise kefal (% 2.2), kalkan (% 2),
sinarit (% 1.8) ve karagoz (% 1.3) oldugu
tespit edilmistir (Sekil 4).

Calismada tiiketicilere su {riinleri tercih
nedenleri  sorulmus, su  {riinlerini
tiiketenlerin % 55.19’unu besin degeri ve

Omega-3 mineralleri agisindan zengin
oldugundan dolayr tercih ettiklerini
belirtmislerdir. Ayrica baliketinin lezzetli
olmasi, bolgede daha ucuz olmasi, ailenin
balik tiiketim tercihinin olmasi,
hazirlama/pisirme kolaylig1 nedenleri tercih
sebepleri olarak bildirilmistir (Sekil 5).

Su drdnleri tiketim tercihi, % 84.5’i taze,
% 841 konserve ve % 7.1't diger
(islenmis, salamura) olarak belirlenmistir.
Balik¢1 tezgahlarindan su iiriinleri temin
edenlerin  oram1 %  55.23  olarak
hesaplanmistir. Bolgede su iiriinleri, balik¢1
tezgahlarinin yami sira, slipermarketler ve
seyyar tezgahlardan satin alinmaktadir
(Sekil 6).

Frekans (%)

1 1.1

ks

‘—--

0-1kg 1-2kg 2-3kg 34 kg 4-5kg Skeg>

Sekil 3. Aylik kisi bas1 su trind tuketimi

\%'

&F
& NN

& 4‘*\

Sekil 4. Tiirlerin tercih edilme oranlari
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443

Kizartma Fin

Bugulama

3.3 3.1
> L
[zgara Diger

Sekil 5. Pisirme tercihleri

Seyyar 6.2

tezgah

Siiper 386

market

Balike1 552

tezgahlart

0 10 20 Freké}?s (%) 40 50 60
Sekil 6. Su iirlinii satis yeri tercihi

Su {irlinleri pisirme yontemi olarak, firmda ¢ok su Urinu tercih edebileceklerini
pisirme, 1zgara, bugulama, kizartma ve bildirmislerdir. Ayrica katilmecilarin %

diger farkli (tuzlama, ¢orba vb.) yontemler
kullanilmakla birlikte, % 44.3’ii yagda
kizartma yontemi ile pisirmeyi tercih
etmektedir (Sekil 7).

Et iirlinleri tliketim tercihleri bdlge halkina
soruldugunda, kanatli eti ve kirmizi et
urunlerini, su drdnlerinden daha cok
tiikettikleri tespit edilmistir (Sekil 8).

Bu konuda agik uclu sorulardan elde edilen
verilere gore; bolge halki taze ve saglikli su
iiriind tlikettigini beyan etmislerdir. Ankete
katilanlarin % 69.20°s1 fiyatlarin azalmasi
veya daha makul olmasi durumunda daha

42.4 yapilan gida giivenligi kontrol ve
denetimlerinin yeterli olmadigim1 iddia
etmislerdir (Tablo 3).

Yapilan anket calismalarinda, tiiketicilerin
% 26.6’s1 su triinleri satin alirken iiriiniin
tazeligine, % 15.5’1 ise tiir ve bulunabilirlik
kriterlerine baktiklarint bildirmistir (Sekil
9).

Su iriinleri satin alirken menseini sorgular
misiniz sorusuna ankete katilanlarin %
68.7°’si evet % 31.3’0 hayir cevabini
vermislerdir.

106



Aydin, Turkish Journal of Maritime and Marine Sciences, 3(2): 101-112

Diger 31
Izgara 3.3
Bugulama 24.5
Fmn 24.8
Kizartma 44.3
0 10 20 30 40 50
Frekans (%)

Sekil 7. Su Urlnleri pisirme yontemi

Su iiriinleri
%28

Kanath
%38

Sekil 8. Et Urlnleri tiketim durumu

Tablo 3. Katilimecilarin su iiriinleri hakkindaki genel yaklasimlari

Degerlendirme puant : 1 2 3 4 5
Y uzde oran(%)

Yeterli miktarda su Urlnleri tlketiyorum 25.9 36.4 26.5 7.9 3.3
Satilan tiriinler sagliklidir 14.8 51.6 23.7 5.6 4.3
Gida giivenligi kontrol ve denetimleri yeterlidir 6.4 8.2 15.0 42.4 28.0
Tiiketimin artmasi igin yetistiricilik sarttir 60.4 14.2 18.2 4.5 2.7
Tiiketimin artmasi i¢in avciligin artmasi sarttir 14.4 19.5 49.8 8.2 8.1
Tiiketimin artmasi i¢in indirim yapilmalidir 69.2 15.8 9.4 25 3.1

1. Kesinlikle katiliyorum, 2.Biiyiik él¢iide, 3. Orta derecede, 4. Az, 5. Kesinlikle katilmryorum
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26.6
235

Frekans (%

16.2

Sekil 9. Katilimcilarin su tirlinleri alirken aradigi nitelikler

4. TARTISMA VE SONUC

Bolge halkinin su diriinii tiiketim tercih
nedeninin en yuksek oranda (% 55.2)
saglik, en diisik oranda da pisirme
kolaylig1 (% 1.72) oldugu tespit edilmistir.
Benzer sekilde, Colakoglu ve ark., (2006)
Canakkale’de % 33.8’i, Erdal ve Esengill,
(2008) Tokat ilinde % 87’si, Orhan ve
Yuksel, (2010) Burdur ilinde % 39.8%i,
Cicek ve ark.,, (2014) Elazig ilinde %
45.67’si ve Balgik Misir ve ark., (2015)
Trabzon ilinde % 62.3’1 balik etini saglikli
oldugu ig¢in tercih ettiklerini belirtmislerdir.
Bu sonuglar halkimizin saglikli  besin
tliketme tercihini gostermektedir.

Diyarbakir ilinde tim gelir kategorilerinde
katilimcilarin balik tiikketme bigimine iliskin
en yliksek cevap orani “% 84.54” ile “taze”
seceneginde  toplanmistir.  Aydin  ve
Karadurmus, (2013), Giresun ve Trabzon
illerinde % 95.14’linlin balig1 taze olarak
tikettigini, Cigek ve ark., (2014), Elazig
ilinde % 16.27’sinin  tazelik, kalite,
hijyenden dolay1 tercih ettigini, Aydin ve
Karadurmus (2012), Ordu ilinde %
73.2’sinin  glnlik taze tiketimi tercih
ettiklerini belirtmislerdir. Yapilan
calismalar, halkimizin daha ¢ok taze
tiketimi tercih ettigini  gostermektedir.
Ulkemizin su iiriinleri tiiketim oranlarin
arttirabilmesi i¢in taze giinliik tiiketimin
yani sira, alternatif tiiketim cesitlerinin de
halka arz edilmesi gerektigi

diistiniilmektedir.

Diyarbakir ilinde balik tlketme yontemleri
arasinda en diisiik cevap siklig1 “salamura”
seceneginde toplanmistir. Pisirme yontemi
olarak kizartma (% 44.3), firmm (% 24.9),
1zgara (% 24.5), bugulama ve diger pisirme
teknikleri (% 6.3) kullanilmaktadir. Benzer
sekilde Aydin ve Karadurmus (2013),
Giresun ve Trabzon illerinde tiiketim sekli
olarak % 52.97 kizartma, % 29.73 1zgara
teknigi kullanildigini, Akbay ve ark.,
(2013) tarafindan yapilan aragtirmada %
37.88°’1 tavada, % 33.03’4 1zgara, %
18.49°u firinda, % 8.48’1 kizartma ve %
2.12°si  bugulama teknigi kullandigini,
Yiksel ve ark., (2011), Tunceli ilinde %
42 firinda, % 37 tava, % 18 mangal, % 3
bugulama, Oguzhan ve ark., (2009)
Erzurum ilinde % 40 kizartma, % 40
1zgara, Sar1 ve ark., (2000) Van ilinde %

46.5 kizartma teknigi seklinde
bildirmektedir. Ulkemizde farkli
bolgelerdeki arastirmalarda da sonuglar

benzerdir (Colakoglu ve ark. 2006; Erdal
ve Esengiin 2008; Yavuzcan ve ark. 2010;
Aydin ve Karadurmus 2012). Ulkemizde
pisirme yontemi olarak en ¢ok kizartma
yonteminin tercih edildigi goriilmektedir.
Kizartmanin saglikli bir tiikketim sekli
olmadigr bilinmektedir. Halkimizin bu
kapsamda egitilerek daha saglikli pisirme
yontemlerine  yonlendirilmesi  gerektigi
diistiniilmektedir.

Bolge halkinin en ¢ok kanath et (% 38)
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tercih  ettikleri  belirlenmistir.  Diger
tercihleri ise, su tirtinleri % 28, kirmizi1 et %
34 olarak hesaplanmistir. Erzurum ilinde
yapilan tiiketim aliskanlig1 ¢caligmasinda %
56 kirmizi et, % 37.33 tavuk eti % 6.6 balik
eti olarak tespit edilmistir (Oguzhan ve
ark., 2009). Tunceli halkinin en begendigi
et tlirler1 sirastyla % 48 balik eti, % 34
kirmizi et ve % 18 tavuk eti olmasina
ragmen, en ¢ok tiiketilen et {riinleri
strastyla % 40 kirmizi et, % 38 tavuk eti ve
% 22 balik etidir (Yiksel ve ark., 2011).
Adiyaman’da yapilan bir c¢aligmada et
tiketiminde ilk sirayr tavuk etinin (% 56)
aldigi, bunu kirmizi et (% 38) ve balik
etinin (% 5) izledigi tespit edilmistir
(Olgunoglu ve ark., 2013). Karadeniz
Bolgesi’nin Trabzon ve Giresun illerinde su
urtinlerinin tercihi % 41 iken, tavuk etinin
tercihi % 33, kirmiz1 etin tercihi ise % 26
olarak tespit etmislerdir (Aydin ve
Karadurmus, 2013). Elazig ilinde yapilan
anket caligmalarinda % 40.86 kirmiz1 et, %
22.57 beyaz et % 3.14 balik eti ve % 32 her
ii¢ et Uriinlinli de tercih ettigi belirtilmistir
(Cigek ve ark., 2014). Tum bu sonuglar
iilkemizde su iirtinleri tiikketiminin diger et
iiriinlerine gore daha diisik oldugunu
gostermektedir.  Ulkemizin  geleneksel
tiikketim aligkanliklarina bakildiginda i¢
kesimlerde yasayan topluluklarin dogal
olarak daha ¢ok kirmizi et tiikettikleri
bilinen  bir  gercektir.  Teknolojinin
gelismesi, ulasimin kolaylagsmasi, soguk
muhafazali araglarin artmasi sonucu su
iriinleri artik i¢ kesimlere daha ¢ok
ulagtirilmaktadir. Dolayisiyla onlimiizdeki
yillarda su iriinleri tiiketiminin iilkemizin
i¢c kesimlerinde de 6nemli artis gosterecegi
tahmin  edilmektedir. Diger taraftan
topluluklarin  kiltiirleri  ve  gelenekleri
beslenme aligkanliklarin1 degistirmelerinde
en buyuk engeldir. Ancak izlenecek uygun
politikalarla zaman igerisinde bu durumun
tyilestirilebilecegi diistiniilmektedir.

Katilimeilarin aylik gelirleri ortalama 2362
TL olarak tespit edilmistir. Akbay ve ark.,
(2013) tarafindan yapilan aragtirmada
tilketicilerin aylik gelirlerinin 300-8.000
TL arasinda oldugu aylik ortalama gelirin

ise 2026 TL oldugu belirtilmistir. Gelir
diizeyine gore balik tiikketim miktarinin
arttig1 ve diistiiglinii bilinmektedir (Hatirl
ve ark., 2004). Singapur’da beslenme
diizenlerinde ki su iirlinleri ve diger et
yemeklerini  arastirmak i¢in  yapilan
arastirmada geliri yiiksek olanlarin diisiik
olanlara oranla daha fazla balik tiikettikleri
tespit edilmistir (Burger ve ark., 2003). Bu

caligmada, ortalama gelirin = Tirkiye
ortalamasinda oldugu tespit edilmistir.
Bolgede su  drlnleri  g¢esitliliginin

arttirtlmasi, su TUriinleri kooperatiflerinin
kurulmasi, balik satig yerlerinin ve biiytlik
marketlerin  sayisimin  arttirilmast  gibi
etkenlerin, bolgedeki su drtnleri tiketimini
arttiracag diisliniilmektedir.

Diyarbakir ilindeki bu ¢alismada yillik su
urnleri tiketimi 12.2 kg olarak tespit
edilmigtir. Aydin ve Karadurmus, (2013)
Trabzon ilinde wyillik kisi basi balik
tiikketimini 22.56 kg olarak, Olgunoglu ve
ark., (2013) Adiyaman ilinde 3.01 kg
olarak, Kizilaslan ve Nalinci, (2013)
Amasya ilinde 5.06 kg olarak, Aydin ve
Karadurmus, (2012) Ordu ilinde 26.3 kg
olarak, Yuksel ve ark., (2011) Tunceli
ilinde 4.1 kg olarak, Erdal ve Esengul,
(2008) Tokat ilinde 13 kg olarak,
Colakoglu ve ark., (2006) Canakkale ilinde
18 kg olarak, Hatirli ve ark., (2004) Isparta
ilinde 3.78 kg olarak, Sar1 ve ark., (2000),
Van ilinde balik tiiketiminin aylik 1-6 kg
araliginda oldugunu belirtmislerdir.
Yapilan bu arastirmada, katilimcilarin
biliylik bir kismi (% 97.67) su friinlerini
tilkettiklerini  belirtmislerdir. Orhan ve
Yuksel, (2010) ve Yavuzcan ve ark.,
(2010) farkli bolgeler icin benzer sonuglar
bildirilmislerdir. Bir deniz iilkesi olmamiza
ragmen, kisi basi su {irtinleri tiikketimimiz
diger {ilkelere oranla oldukca diisiiktiir.
Kisi basina tiiketim diger iilkelerde 16.3
kg/yil, Avrupa iilkelerinde 23.3 kg/yil ve
iilkemizde son 12 yilin ortalamasi 7-8.5
kilogramdir (FAO, 2012).

Ulkemizde yapilmis calismalara
bakildiginda yillik tliketim degerlerinin
sahil kesimlerinde yuksek, i¢c kesimlerde ise
diisik oldugu goriilmektedir. Diyarbakir
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ilinde ise elde edilen yillik tliketim
ortalamasi Avrupa ve Diinya
ortalamalarindan diisiik olmakla beraber
Tiirkiye ortalamasinin iki kati civarindadir.
Ulkemizin bircok ilinden daha fazla
olmakla birlikte hamsi, istavrit, palamut
gibi baliklarin  avceilligimin - biiyiik  bir
kisminin yapildigi Karadeniz Bolgesi’nin
ortalamasindan az oldugu gortlmektedir.

Bu calismada, en fazla tiiketilen balik tiirii
hamsi (% 15.5) olarak tespit edilmistir.
Ulkemizde yapilan tiim ¢alismalarda da
hamsi en cok tercih edilen su Grinddur.
Balgik Misir ve ark., (2015) Trabzon ilinde
% 64.6, Olgunoglu ve ark., (2013)
Adiyaman ilinde % 19, Aydin ve
Karadurmus, (2013) Giresun ve Trabzon
illerinde % 17.75, Kizilaslan ve Nalinci,
(2013) Amasya ilinde % 77.88, Aydin ve
Karadurmus, (2012) Ordu ilinde % 86.21,
Yiksel ve ark. (2011) Tunceli ilinde %
33.2, Orhan ve Yuksel, (2010) Burdur
ilinde % 77.3, Oguzhan ve ark. (2009)
Erzurum ilinde % 48, Erdal ve Esengin,
(2008) Tokat ilinde % 65, Sar1 ve ark.,
(2000) Van ilinde en cok tiiketilen balik
tiirtinlin hamsi oldugunu bildirmektedirler.
Ulkemiz balik iiretiminin biiyiik bir
kisminin hamsinin olusturdugu ve diger
tiirlere gore ¢ok daha ucuz oldugu dikkate
alindiginda, en cok tiiketilen balik tiiriiniin
hamsi olmasi beklenen bir sonug¢ olarak
degerlendirilebilir. En ¢ok tiiketilen baligin
hamsi olmasindan dolay1 tiikketim miktar
daha ¢ok kis aylarinda gerceklesmektedir.
Hamsinin avlanma sezonunun uzatilmasi,
yogun ve ucuz oldugu zamanlarda soguk
hava depolarinda muhafaza edilmesi, farkl
isleme yontemlerinin uygulanmasi ve
tiiketiminin yil boyuna yayilmasi, tiiketim
oranini arttiracaktir. Diger taraftan ilde
balik restoranlarinin sayisinin yetersizligi,
cesitli tiirlerin diizenli olarak
bulundurulmamasi ve en Onemlisi su
drtinlerinin cabuk bozulan ve koku yayan
bir gida tiirli olmasi, sosyal statiisii yliksek

olan tuketicilerin su Urinlerini tercih
etmemelerine neden olmaktadir.
Balik  tiiketim aligkanhiginin  ailelere

kazandirilmasi i¢in Oncelikle baligin besin

degeri ve insan sagligi bakimindan
oneminin anlatilmas1 gerekmektedir. Bunun
icin reklam kampanyalar1 diizenlenerek,
tiketicilerin bilinglendirilmesi saglanabilir.
Bunun yani sira etkin bir pazarlama sistemi
ile tliiketim bolgelerine taze balik
ulastirilmast da balik tiikketimini
arttirabilecektir. Ayrica, iiretim ve tliketim
bolgelerinde yapilacak olan denetimlerle
tiketicinin satin aldigr balhigin tazeligi
konusundaki  siiphelerinin de ortadan
kaldirilmast balik tiikketimini artirabilecek
onlemlerden biridir.

Ulkemizde avlanan toplam baligin biiyiik
bir kism1 balik unu ve yagi fabrikalarinda
islenmektedir. Besin degeri cok yliksek
olan bu uUrinlerin taze tuketilmeyip, balik
unu ve yagi fabrikalarinda islenerek balik
yemine doniistiiriilmesinin biiyiik bir kayip
oldugu diisiiniilmektedir. Besin degeri ¢ok
yuksek olan, bu su drGnlerimizden
maksimum duzeyde yararlanmak igin, av
sezonun miimkiin olduk¢a uzun tutulmasi
(kota uygulamasi1 yapilabilir) ve {iriiniin
bolca avlandigr donemlerde saglikli bir
sekilde depolanabilecek soguk hava
depolariin sayilarinin ve kapasitelerinin
arttirtlmasiyla yil boyu taze tiiketim
imkanlarimin saglanmasi, soguk zincirin
gelistirilerek tiim tlilkemize bu irlinler taze
olarak ulastirilmalidir.

Sonug olarak, dengeli beslenmede 6nemli
bir yere sahip degerli bir besin maddesi
olan baligin  tliketiminin  arttirilmasi
gerekmektedir. Ilimizde yalnizca iiretimi
yapilan balik tiirlerinin degil, biitiin balik
tirlerinin kolay, taze ve ucuz bulunur hale
getirilmesi i¢in yetkililerin bu konuda
calisma yapmasi gerekmektedir. Balik satis
yerlerinin  Avrupa standartlarina  gore
yeniden modernize edilip, balik
lokantalarinin acilmasi tesvik edilmelidir.
Balik tiikketimi ve dengeli beslenme
konusunda biling olusturulursa ancak
sagliklt bir toplum ve saglikli bir nesil
olusur. Dolayistyla balik  tliketiminin
arttirilmasina yonelik yapilan c¢aligsmalara
ihtiya¢ duyulmaktadir.

Halkimizin besin degeri ¢ok yiiksek olan,
su  drlinlerinin  tiiketim  oranlarinin
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arttirtlmas1 i¢in, sivil toplum orgiitleri,
egitim kurumlari, 6zel sektorler ve 6zellikle
kamu kuruluslarin halki bilgilendirmeye
yonelik kampanyalar yapmalar1 gerektigi
diistintilmektedir.
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As it is well-known that cavitation is a very
important physical phenomenon that affects
significantly the performance of three-
dimensional hydrofoils. Prediction of
cavitation on three-dimensional hydrofoils is
very important in the design stage. In this
study, some approaches have been verified
for hydrofoil cavitation. The main aim of
this paper is to compare the mid-section
pressure distribution of three-dimensional
cavitating  rectangular  hydrofoil  for
increasing aspect ratios, with the pressure
distribution of two-dimensional cavitating
hydrofoil having the same section geometry
as in the three-dimensional hydrofoil.
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In this study, a boundary element (panel)
method (BEM) has been applied to
investigate the hydrofoil cavitation for both
two- and three-dimensional cases. Two-
dimensional analytical solution in case of
cavitating flat-plate has also been applied for
comparison. It has been shown that the
pressure distributions on the mid-section of
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ratios have converged to the solutions in
two-dimensional case
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OZET

Bilindigi iizere, kavitasyon ii¢ boyutlu hidrofoillerin performansini etkileyen ¢ok dnemli
fiziksel bir olgudur. Dizayn agisindan, kavitasyonun dogru hesab1 6nem arz etmektedir. Bu
caligmada, kavitasyon agisindan yapilan bazi yaklagimlarin dogrulanmasi yapilmistir.
Temelde yapilan ¢alismanin amaci, (¢ boyutlu dikdortgen bir kanadin ortasindaki ince bir
dilim incelenerek iki boyutlu kesit ile i¢ boyutlu kanat arasindaki iliskinin (basn¢ dagilimi
cinsinden) artan yan oran ile incelenmesidir. Calismada kavitasyonlu iki ve ¢ boyutlu
hidrofoillerin incelenmesinde smir elemanlar1 yéntemi kullanilmustir. Iki  boyutlu
hesaplamalarin anlatildig1 bolimde, diiz plaka icin literatirde bulunan analitik ¢ozimler de
kullanilmistir. Ug boyutlu durumun incelendigi bélimde, kanada ait orta kesitteki basing
dagilimmin artan yan oran ile iki boyutlu degerlere yakinsadigi gosterilmistir. Bu, hem
kavitasyonlu hem de kavitasyonsuz durumda yapilmaistir.

Anahtar sozcukler: Kavitasyon, sinir elemanlar1 yontemi, hidrofoil, diiz levha, yan oran.

1. INTRODUCTION

Cavitation occurs on the blades of
hydrofoils, marine propellers, marine
current turbines, and pumps and is a very
critical problem in the design stages of these
marine devices. Its prediction has gained an
increasing importance in recent years and
played a vital role in reducing undesirable
effects of cavitation vibration, noise and
material erosion. A number of techniques
have been developed to estimate cavitation
phenomenon for two- and three-dimensional
hydrofoil problems such as boundary
element methods, computational fluid
dynamics, and experimental method. The
boundary element method (BEM) is an
efficient, robust and fast technique. In this
study, a potential based boundary element
method has been applied to two-dimensional
and three-dimensional cases (Kinnas and

Fine, 1993).
In the past, linear theory was used to
formulate two dimensional cavitating

hydrofoil flows by Tulin, Acosta and Geurst
and Timman (Tulin, 1964; Uhlman, 1987).
Linear theory was quite similar to classical
thin wing theory. It was assumed that cavity
and foil thickness relative to the foil chord
length is thin (Kinnas, 1999). In the linear
theory, when the foil thickness has been
increased, the cavity volume and cavity size
have been increased. This was not correct

and contrary to the experimental results.
Later, numerical nonlinear surface vorticity
method was developed by Uhlman [3],
contrary to linear theory, when the foil
thickness has been increased, the cavity
volume and size decreased , that is parallel
to observations. Two dimensional hydrofoil
was analyzed by using bucket diagram in
terms of partial cavitation and cavitation
inception (Karaalioglu, 2015; Karaalioglu
and Bal, 2015).

The relationship between Circulation
distribution on blade and cavitation and lift-
drag coefficients has been investigated
systematically (Karaalioglu and Bal, 2016).
Horizontal axis marine turbine model was
tested in cavitation tunnel and then blades of
model turbine were modelled numerically
using vortex lattice method by Bal et al.
(2015). The comparison between simulation
results and experimental data showed a
slight difference in terms of span-wise
extent of the cavitation region (Bal et al.,
2015).

Occurrence of cavitation on horizontal axis
marine current turbine blades has been
investigated by Deniz and Bal using blade
element momentum theory and boundary
element methods (Usar, 2015; Usar and Bal,
2015).

Cavitating flows in three dimensions (three
dimensional hydrofoils) have also been
investigated by Nishiyama (1970), Furuya
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(1975), Uhlman (1987). In these methods,
three dimensional effects have been
introduced by matching the inner solution
with the solution from lifting line theory in
the outer domain. However, these methods
could also be applied only for hydrofoils
with high-aspect ratios.

Celik et al. (2014) developed a new method
for the prediction of cavity on two-
dimensional (2D) and three-dimensional
(3D) hydrofoils by a potential-based BEM.
The results obtained by new method have
been compared with those of other boundary
element codes and a commercial CFD code
(FLUENT) (Celik et al., 2014). Bal et al.
(2001) developed a model to describe 2D
and 3D cavitating hydrofoils moving with
constant speed under a free surface. This
method was carried out for 2-D and 3-D
hydrofoil geometries in fully wetted or
cavitating flow conditions and obtained
results are compared with those of other
methods in the literature (Bal et al., 2001).
In this study, the mid-section pressure
distribution of three-dimensional cavitating
rectangular hydrofoil for increasing aspect
ratios has been compared with the pressure
distribution of two-dimensional cavitating
hydrofoil having the same section geometry.
Some remarks on hydrofoil cavitation has
been made and the results have been
validated with those of analytical ones.

2. MATHEMATICAL FORMULATION

The formulation of the problem has been
given in Kinnas and Fine (1993) and Bal and
Kinnas (2003) in detail. However, a brief
summary of the formulation is given for the
completeness of the study in this section. It
is assumed that the flow around the
hydrofoil is incompressible, inviscid and
irrotational as shown in Figure 1. The steady
flow can be defined in terms of total

potential and  perturbation  potential
functions.
D(x,y,2) = h(x,y,2)+U X 1)

Total potential and perturbation potential

must be satisfied Laplace’s equation.
V2% =V =0 (@)
The following boundary conditions should

also be satisfied on the surfaces of the
problem.

2-D

Chord

Figure 1. Definition of coordinate system
for two- and three- dimensional case.

I. Kinematic Boundary Condition: The
tangential component of velocity both on
hydrofoil surface and cavity surface must be
equal to zero. Velocity on cavity surface can
be obtained by using Bernoulli equation
(Bal and Kinnas, 2003).

9_ 2 _y 4 (3)
on on

Il. Dynamic Boundary Condition: Pressure
on the cavity surface is constant and equal to
vaporization pressure.

g, =U. (1+0)" (4)

where ¢ 1s cavitation number.

O_:pao_p\/ (5)
E U 2
2p o0
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I1l. Kutta Condition: The velocity in the
trailing edge of the hydrofoil must be finite.

V@ = finite (Trailing edge.) (6)
IV. Cavity Closure Condition: The trailing
edge of cavity has complicated physical
phenomena. A termination model must be
applied at trailing edge of cavity to simplify
the problem. Some termination models have
been defined such as the pressure recovery
model, the re-entrant jet model, the spiral
vortex model, the viscous wake model.
Pressure recovery termination model in has
been applied in this study (Bal and Kinnas,
2003).

Mathematical formulation for three-
dimensional case is similar to that of two-

dimensional case. Above boundary
conditions are also valid for three-
dimensional case. In addition, third

component of coordinate system should be
included into formulations (Bal, 2011).

3. NUMERICAL IMPLEMENTATION
3.1. 2-D Problem
By applying Green’s third identity, the

perturbation potential at p can be expressed
as;

ologR o0O¢
2”¢p = £|:_¢ an +E log R:|dS

~[ Ag, 5'2_9Rds for p outside Sand W (7)
M n

7, = J.[—¢8IO—9R+%IOQ RJdS

s on o
~[ag, a'g—ngs forponSand W (8)

where R is distance from the surface element
dS to the point, W is the surface of wake and
S is the surface of the wetted foil or cavity.

Perturbation potential can be represented in
terms of dipole distribution of the strength ¢,

source distribution strengtha%n, and dipole

distribution of constant strength Ag,

Cavity and foil surface can be discretize into
straight panels whose vertices lie on S in
order to invert numerically Equation 8.

The cavity surface is not known and is
obtained iteratively. At first iteration the
cavity panels are putted on the foil
underneath it. At each iteration the edges of
the cavity of the cavity panels are relocated
on the current cavity surface which was
computed at the end of previous iteration
(Kinnas and Fine, 1990).

3.2. 3-D Problem

The integral equation can be obtained by
applying the Green’s third identity to the
governing equation in the fluid domain for
the perturbation potential on the cavity and
wetted hydrofoil surfaces.

_ 01 o091 01
214, = jj {%E anR}dSi{ﬂAqﬁWanR}dS 9)

Scavity+blade

In present method, hydrofoil and cavity
surface are discretized into quadrilateral
panels. Constant-strength source and dipole
panel on the foil and constant-strength
dipole panels on the presumed wake surface
is used. Equation 9 is carried out at control
point of each panel by using a low order
panel method iteratively. Strength of dipoles
and sources are unknown.

Unknowns are found by solving linear
system of equations. Then cavity thickness
is obtained by integrating the source
strength. The cavity volume history and the
forces can then be computed by integrating
the cavity thickness and the pressures,
respectively.

The cavity shape is determined in fixed-
cavitation number approach. In this method,
the cavitation number is assumed to be
known and the cavity length, shape and
volume can then be determined. Cavity
length and cavity shape is determined with
an iterative method. The iteration procedure
is repeated until both kinematic and
dynamic boundary conditions are satisfied
on the section surfaces of blades under the
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cavity surface. The details of the method are
given in Katz and Plotkin (2001).

4. NUMERICAL RESULTS

First, the analytical solutions for partial
cavitating flat plate have been given below
as described in Furuya (1975). Also the
terms in the formulations of partially
cavitating flat plate has been presented in
Figure 2.

By defining the angle £ from:
| =cos®

(10)

Partial cavity

Figure 2. Partially cavitating plate.

1-sinp

a 1

E_Etanﬁhsin,b’ (11)
% :%cotﬂ(lwsinﬂ—sinz,B—4sin3ﬂ) (12)

1
c[lﬂ) (13)
o . 22 i3

Cy :?(—3—65mﬁ+sm B +4sin® B) (14)
C,=aC, (15)

where V is the cavity volume, C. the lift
coefficient, Cm the moment coefficient with
respect to mid chord and Cp the cavity drag
coefficient. Closed solution of flat plate is
given in Figure 3. If closed solution scaled
with the angle of attack, solution depends on
only cavity length. For each o/c, short and

long cavity solution exist. But long cavity is
unstable and physically unaccepted. So it is
discarded here. Maximum of cavity length is
%. Later numerical solution obtained by 3D
BEM has been compared with this closed
form (analytical) solution. To do this, a
cavitating rectangular hydrofoil having
NACAO0002 sections along span direction,
with aspect ratio (AR=8) has been chosen.
The cavity lengths on the mid-section can
therefore be compared with that of
analytical solution. Figure 3 shows the ratio
of angle of attack to cavitation number
versus ratio of cavity length to chord length
for cavitating mid-section of 3D rectangular
blade as compared with the analytical
solution. The blade have NACAOQ0002
profiles along the spanwise direction and the
aspect ratio (s/c) is 8. The differences
between analytical and numerical solutions
are small for small angles of attack (or for
large cavitation numbers) as expected. For
higher angles of attack (or small cavitation
numbers) the effects of thickness ratio (here
tmax/C=0.02) becomes important.

In 3D calculations, the numbers of panels in
the x direction and y direction are chosen as
100 and 41 respectively for all cases. Total
number of panels on blade is therefore
100*41=4100. Those number of panel have
been reached by systematic numerical tests.
Cosine spacing in x and y direction is used
on the blade (Bal and Kinnas, 2003).

0.75 s ey

Analytical So

lution
X Numerical Solution AR=8

0.55

- e

0.15

Figure 3. Comparison of analytical solution
of cavitating flat-plate with numerical one
(AR=8 Mid-section solution).
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Later, for non-cavitating case, the blade
section geometry of 3D hydrofoil is chosen
as NACAO0012 with angle of attack 5°. The
non-dimensional pressure distributions on
the mid-sections are shown for increasing
aspect ratios as compared with that of 2D
solution in Figure 4. The mid-section strip
has, on the other hand, been shown in Figure
5. As the aspect ratio is increasing, the non-
dimensional pressure distribution on the
mid-section of 3D hydrofoil is converged to
that of 2D section.

AR3
AR4
x ARS
- ARG
ARS
20

Figure 4. Comparison of non-dimensional
pressure distributions on mid-sections of 3D
hydrofoils with 2D solution, o=5° (Non-
cavitating case).

For the cavity case, the calculations are then
done for the 3D hydrofoil with the ratio of
cavity length to chord length, 1/c=0.5473.
The hydrofoil has NACAO0002 sections
along span direction and the angle of attack
has been chosen as three degrees. In Figure
5, the 3D view of cavity shape has been
shown for cavitation number, 6=0.44.

Tip sirip

_:l\

r

o4 EE U g
(L L v

< u

Mid strip

(5 1
X

Figure 5. Panel distribution on half of blade
(left) and cavity distribution on full blade
with o=3°for s/c=5.

In Figure 6, the cavity shapes on mid-
section, with different aspect ratios have
been compared with that of 2D solution. The
non-dimensional pressure distribution (Cp)
on the mid-section of 3D blade for different
aspect ratios and two dimensional solution
(tmax/c=0.02) has also been shown in Figure
7. Note that the sharp pressure decrease in
termination of cavity surface is due to
decreasing velocity values in Figure 7 and
Figure 8.

0.2~

01k 3 {!ﬂ{fﬁ.
>‘0_05 F \\

-0.05

Geomatry

AR4

20

Figure 6. Comparison of cavity shape of
mid-sections of 3D hydrofoils with 2D
solution, 0=4° 6,,=0.75252.
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Figure 7. Pressure distribution on mid-
section of blade and two dimensional section
for 1/c=0.5473, NACA0002, 0=3°.

The calculations are done for cavity length
to chord ratio (1/c=0.754) as well. The non-
dimensional pressure distributions have
been shown for this case in Figure 8. Note
that increasing aspect ratios give closer
results to two-dimensional solution as
expected.

R bbb e &2 b & 2 L
Joecooe e X XX K X X K X X K K X X X X KW X X
g e Y e S T T o S|

Figure 8. Pressure distribution on mid-
section of blade and two dimensional section
for 1/c=0.7543 NACA0002, a=3°.

The effect of foil thickness on cavity surface
has later been shown in Figure 9. All
sections operate at angle of attack, o=2° and
cavitation number, ¢=0.651. Note that
cavity size decreases with increasing foil

thickness.
06
t/c=0.08
=0.651
04l a=2°
02f
>
 ——
oz
04 ofz o!4 o!e ofa :
X
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t/c=0.12
o=0.651
04 (1:2"
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>
| ———
0z}
04 — T oa 0% oF }
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Figure 9. Cavity shape for different
thickness ratio (2D 6=0.651, a=2).

5. CONCLUSION

Two- and three-dimensional hydrofoil
cavitation has been analyzed by using a
perturbation potential based panel method.
For three-dimensional case, the pressure
distribution on the mid-section of cavitating
and non-cavitating blades for increasing
aspect ratios has been found to converge to
the solution of two-dimensional problem.
For three-dimensional case, the cavity shape
on the mid-section of cavitating 3D blades
for increasing aspect ratios has also been
found to converge to the solution of two-
dimensional problem.

Nomenclature

AR = Aspect Ratio [s/c]
2D = Two-dimensional
3D = Three-dimensional
a = Angle of attack

V = Cavity volume

L = Lift
D = Drag
p = Density

o = Cavitation number
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Cop = Drag coefficient [ 2D2 1
coU;
) . . 2L
Cv = Lift coefficient [~ ]
coU,

Cwm = Moment coefficient

pm B pao ]
0.5pU°

Y

Cp = Pressure coefficient [

Us = Inflow velocity
¢ =Perturbation potential

P = Total pressure

pv= Vaporization pressure

pm= Static pressure

n = unit vector normal to the foil surface and
cavity surface.

| = Cavity length

s = Span length

¢ = Chord length

tmax = Maximum thickness ratio of hydrofoil
Sc¢ = Cavity surface

St = Foil surface

W, Sw = Wake surface

R = Distance from surface element

o = Total potential
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OZET

Bu ¢alismada, iki adet (biri disi ve digeri erkek) Callinectes sapidus tirt yenge¢ Orta
Karadeniz Bolgesi’nde 27 Kasim 2017 ve 1 Aralik 2017 tarihlerinde fanyali uzatma
aglarinda, 2 - 10 m derinliklerde 6rneklenmistir. Orneklenen erkek ve disi bireylerin
karapaks eni 19.4 ve 19.6 cm olarak, agirliklari ise sirasiyla 449.19 g ve 269.39 g olarak
Ol¢tilmiistiir. Bu bildirim C. sapidus tiirii i¢in Orta Karadeniz’de ilk kayaittir.

Anahtar sozcukler: Mavi yengeg, Callinectes sapidus, Karadeniz.

1. GIRIS

Dogal dagilim alan1 Atlantik sahilleri olan
mavi yengec (Callinectes sapidus Rathbun,
1896), Akdeniz ve Ege Bolgeleri’nde
yogun popiilasyonlara sahiptir (Holthuis ve
Gottlieb, 1955; Williams, 1974, Castriota
ve ark., 2012). Karadeniz’deki varlig1 ise
1968 yilindan itibaren bilinmektedir
(Bulgurkov, 1968). Karadeniz ¢anaginda
bugiine kadar 14 farkli bolgede varlig
rapor  edilmistir  (Bulgurkov, 1968;
Shaverdashvili ve Ninua, 1975; Zaitsev,
1998; Monin, 1984; Bashtannyy ve ark.,
2002; Diripasko ve ark., 2009; Khvorov,
2010; Pashkov ve ark., 2012). Karadeniz’in
Turkiye sahillerinden ise Bat1 Karadeniz’de
Yaglioglu ve ark. (2014) ve Dogu
Karadeniz’de Ak ve ark. (2015) tarafindan
bu tiirlin varlig1 bildirilmis ise de (Sekil 1),
Orta Karadeniz’de bu tiriin varlig ilk
olarak bu ¢alismada rapor edilmistir.

Calismada, biri disi ve digeri erkek olmak
iizere 2 adet ergin birey, 27 Kasim 2017 ve
1 Aralik 2017 tarihlerinde Orta Karadeniz

Bolgesi’nin Ordu-Fatsa ilcesinde
orneklenmistir (Sekil 1).
Yakalanan  bireyler, demersal balik

orneklemesi amaciyla, dere agzma yakin
bir alana kurulan 48 mm g6z ac¢ikligina

sahip fanyali uzatma aglarinda, 2-10 m
derinliklerde drneklenmistir.

Orneklenen bireyler laboratuvara
gotliriilerek boy ve agirlik oOlgiimleri
yapilmistir. Bir kiskact eksik olarak

orneklenen disi bireyin karapaks eni 19.6
cm, karapaks boyu 7.83 c¢cm ve toplam
agirhigl 269.39 g olarak olgiilmiistiir. Erkek
bireyin karapaks eni 19.4 cm, karapaks
boyu 8.40 cm ve toplam agirligr 449.19 g
olarak belirlenmistir (Sekil 2). Erkek
bireyin karapaks eni 2 mm daha kisa
olmasimma ragmen toplam agirhg disi
bireyden 179.8 g daha fazla oldugu tespit
edilmistir.

Tiiriin balast sularn ile yayilabilecegi
bilinmektedir (Nehring, 2011). Bu tlrln
Karadeniz’e yayilliminin balast sular
yoluyla mi, yoksa bogazlar sistemini
gecerek dogal yolla mi gercgeklestigi
bilinmemektedir. Ayrica Karadeniz’de
yumurtali birey veya kiiciik bireyler de

rapor edilmemistir. Karadeniz’de
yumurtlamanin gerceklesip
gerceklesmedigi ile ilgili bir bilgi de
mevcut  degildir.  Dolayisiyla  tiiriin
izlenmesi ve ekosistemdeki yeri, yerli
tirlere etkisi de arastirilmasi

gerekmektedir.
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Sekil 1. Callinectes sapidus turinin Karadeniz’deki varligi. 1) Bulgurkov (1968)
2) Shaverdashvili ve Ninua (1975) 3 ve 5) Zaitsev (1998) 4) Monin (1984) 6) Bashtannyy
ve ark. (2002) 7, 8 ve 10) Diripasko ve ark. (2009) 9) Khvorov (2010) 11) Pashkov ve ark.
(2012) 12 ve 13) Yaglhoglu ve ark. (2014) 14) Ak ve ark. (2015) 15) Bu ¢aligma.

Sekil 2. Orneklenen Callinectes sapidus disi (A) ve erkek (B) bireyler.
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