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Annual Catch Diary (2014-2015) of a Swordfish Fishing Vessel in Fethiye Region
(Mediterranean)

Fethiye Bolgesi’nde (Akdeniz) Bir Kili¢ Teknesinin Yilhik Av Guncesi (2014-2015)

Turk Denizcilik ve Deniz Bilimleri Dergisi Cilt: 3 Say1: 1 (2017) 8-14

Okan AKYOL?", Tevfik CEYHAN!

'Ege Universitesi Su Uriinleri Fakiiltesi, 35440 Urla, [zmir, Tiirkiye

ABSTRACT

This study presents how to change the
target fish during 2014 and 2015 in a
swordfish fishing vessel in Fethiye region.
The swordfish fishing fleet decreases year
by year in the area and the vessels skip to
other small-scale fisheries such as
gillnetting, demersal longlining, rod and
reeling, etc. Catch per unit effort (CPUE)
values (148 kg/1000 hooks for 2014 and
218 kg/1000 hooks for 2015) shows that
there is a still hope for stimulating of
swordfish longlining in the area.

Keywords: Swordfish, catch records, target
fish, CPUE, Fethiye, Mediterranean.
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OZET

Bu c¢alisma, Fethiye bdlgesindeki bir kilig baligi av teknesinin 2014 ve 2015 av
sezonlart boyunca hedef balik tiirlerinin nasil degistigini ortaya koymaktadir. Bolgede
kilig baligi filosu yildan yila azalmakta ve tekneler uzatma aglari, dip paraketasi, kamig
olta, vb. gibi diger kiiciik 6l¢ekli av yontemlerine gecis yapmaktadir. Birim ¢abaya
diisen av verileri (CPUE, 2014 yil1 i¢in 148 kg/1000 igne; 2015 yil1 i¢in 218 kg/1000
igne) bolgede kili¢ paraketa balik¢iliginin canlandirilmasi i¢in hala bir umut oldugunu

gOstermektedir.

Anahtar soézcikler: Kilig baligi, av kaydi, hedef tiirler, CPUE, Fethiye, Akdeniz.

1. GIRIS

Kilig baligi aveiligl, Fethiye yoresinin
onemli bir balik¢ilik aktivitesidir. Bolgede
cok eski yillardan bu yana siiregelen bu
avcilikta 2001°den beri bolgede 14 tekne
faal iken (Erdem ve Akyol, 2005); kilig
aglarimin  (drift-net)  yasaklanmasindan
sonra bu say1 8 tekneye kadar gerilemistir.
Bunun nedeni, yilin yarisinda kilig
paraketas1 kullanan bu teknelerin, eskiden
ozellikle bahar ve yaz aylarinda yiizer
aglara gecerek kilig avciligini
siirdiiriyorlarken, bu aglarin 2011 yilinda
yasaklanmasindan sonra yillik kilig av
miktarinin diismesine bagh olarak karliligin
azalmasi1 nedeniyle birgok teknenin bu avi
birakmasidir. Bu durum tiim denizlerimize
de yansimis ve yasak Oncesi 400 ton
seviyelerinde seyreden kilig av miktar
yasak sonrasi gittik¢e azalarak 2014 yilinda
57 tona dek gerilemistir (TurkStat, 2014).

Bolgede kilig baliklart  ve balik¢iligt
iizerine yapilmis az sayida ¢alisma vardir.
Ik ¢alismalardan biri Erdem ve Akyol
(2005)’a  ait  olup, kilig¢  paraketa
balik¢iliginin birim ¢abaya diisen av verimi
ile 1ilgilidir. Daha sonra, 2012 yilinda
bolgede kili¢ baliklarmin pelajik paraketa
ile avciliginda 151k ¢ubuklarinin av verimi
lizerine etkisi arastirlmistir (Tiizen vd.,
2013). Yine 2008-2013  arasindaki
balik¢ilik  sezonlarinda Dogu  Akdeniz

boyunca kilic balig1 paraketa tekneleri
Uzerine Glney Ege’de 45’i Fethiye ve 5’i
Ozdere’de olmak (izere toplam 50
operasyon icin gozlemler yapilmis ve birim
cabaya diisen av (CPUE) verileri ve hedef
dis1 av oranlarn belirlenmistir (Ceyhan ve
Akyol, 2014).

Bu c¢alisma, halen kilic balik¢iliginm
siirdiirmeye calisan bir teknenin son iki yil
igerisindeki balik¢ilik tercihlerinin nasil
degistigini, hedef tlirler ve birim c¢abaya
digsen av (CPUE) miktar1 temelinde
degerlendirmektedir.

2. MATERYAL VE YONTEM

Bu arastirma, Fethiye balik¢1 limanina bagh
bir kili¢ teknesine 27 Mayis ve 26 Agustos
2016 tarihlerinde yapilan iki ziyaret
sonucunda kaptanla yapilan goriismelerde
aliman notlar ve teknenin tutmus oldugu
seyir  defteri  (logbook) kayitlarinin
derlenmesiyle olusturulmustur. Teknenin
seyir rotasindaki av sahalar1 Sekil 1°de
gosterilmistir. Seyir defterine kaydedilmis
balik isimlerinin ¢ogu yerel isimlerden
olustugu i¢in kaptana tiim baliklarin renkli
resimleri katalogdan tek tek onaylatilmis ve
boylece tiir listesi olusturulmustur.

Av giicii 1000 {inite basina agirlik (kg)
olarak standardize edilmistir. Buna gore av
gicu (f), f = (a’/1000) x g formuliyle
hesaplanmistir (De Metrio ve
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Megalofonou, 1988). Burada (a’/1000),
denizde giinliikk atilan ve 1000 igne (hem
olta hem de paraketa i¢in) ve uzatma aglari
icin 1000 m olarak ele alinmig ¢abanin bir

@

d

'~

. @
{7

iinitesi; g, calisilan giin sayisidir. Birim
cabaya diisen av miktar1 ise biyokiitle
olarak CPUE= kg/f “dir.

istanbul

Fethiye

Kas

N
Antalya '
®
I ‘Alanya

Adrasan

AKDENIz

Sekil 1. Teknenin av sahalari

3. BULGULAR

Calismada incelenen tekne, 14 m
uzunlugunda, 360 HP beygir giiciine sahip,
ahsap bir balik¢1 teknesidir. Tekne esasen
bir kilig¢ paraketa teknesi olup, yil icerisinde
degisik av takimlarini (ince/kalin paraketa,
uzatma agi, olta) da kullanabilmektedir.
Calisma sonuglarma gore teknenin yaptigi
kilig avcilig, Ocak ve Subat 2014’te 6
operasyon; Aralik ayinda ise 5 operasyon
olmak iizere toplam 11 balik¢ilik giintinden
olusmaktadir. Tekne 2015°te kilic igin
Ocak ve Subat’ta sadece 2 operasyon
gergeklestirmistir. Kilig avciligr icin 2014
yilinda kullanilan yiizer paraketa takimi 40
km wuzunlugunda ve 800 ignelidir. Bu
paraketa 2015 yilinda 35 km ve 700 igneye
modifiye edilmistir.

10

Tekne, kilic av yasaginin basladigi 15
Subat sonrasinda dip uzatma aglarina
gecmis, bu durum kilic av yasagr Mart

ortasinda bitmesine ragmen, Temmuz
basina dek siirmiistiir. Daha sonra
Temmuz’dan Eylul sonuna dek lahos

(Epinephelus aeneus) paraketasina gegen
tekne, Eylul sonundan Ekim sonuna dek
derin su orfoz oltasiyla avini siirdiirmiistiir.
2015 yilina gelindiginde ise iki kilig
operasyonundan sonra Mart-Nisan
aylarinda dip uzatma ag kullanan tekne,
Temmuz-Ekim arasinda tekrar derin su
oltasina gegmistir. Toplam balik¢ilik giinii
2014 yilinda 32 giin, 2015 yilinda ise
sadece 15 gilin olarak gerceklesmistir. Bu
sire sadece av gerceklesen giinleri
gostermekte olup, seyir zamani, denizde
kalma siiresi ve avsiz gecen giinler goz ardi
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edilmistir.
Teknenin hedefledigi asil tiirler yiizer
paraketalar i¢in kilig baligi (Xiphias

gladius), uzatma aglari igin sinarit (Dentex
dentex), akya (Seriola dumerili), fangri
(Pagrus pagrus) iken; derinsu oltas1 igin
sicoz  (Epinephelus spp.) baliklaridir.
Bunun yam1  swra, tim bu av
operasyonlarindan hedef ve hedef dis1 en az
22 balik tiirii elde edilmistir (Tablo 1 ve 2).
Teknenin hedefledigi kili¢ baligr igin 2014
yilinda 12 operasyon gerceklesmis olup,
toplam 1423 kg balik elde edilmis ve birim
cabaya diisen av (CPUE) 148 kg/1000 igne
olarak hesaplanmigtir (Tablo 1). 2015
yilinda gerceklestirilen iki operasyonda 305
kg balik yakalanmis ve CPUE=218
kg/1000 igne olarak bulunmustur (Tablo 2).
Kilig baligi operasyonlarimin  Fethiye-
Alanya arasinda uygulandigi saptanmaistir.

Tekne Finike-Adrasan arasinda
gerceklestirdigi bes operasyonda lahos
kalin paraketas: kullanarak 250 kg/1000
igne lahos, 83 kg/1000 igne fangri
yakalamistir. Teknenin kullandig1 uzatma
aglarinin genel olarak diisiik av verimine

sahip  oldugu  gorilmiistir.  Uzatma
aglariyla yakalanan baglica tiirlerden
sinarit, sicoz ve akyanin sirasiyla 16

kg/1000 m, 22 kg/1000 m ve 14 kg/1000 m
CPUE degerlerine sahip oldugu
goriilmektedir (Tablo 1 ve 2). Uzatma ag1
operasyonlart daha ¢ok Fethiye-Finike-
Adrasan kiyilarinda yiiriitiilmiistiir.

Son yillarda bolgedeki kilig tekneleri
tarafindan gelistirilen, 5 kostekte ¢ift igneli
olarak 700 m derinlere kadar sigoz baliklar
avcilig@i icin kullanilan oltalarda (bolgede
“patlak oltas1” adiyla bilinmektedir) birim
cabaya diisen av verimleri ise 500 ila 3567
kg/1000 igne olarak belirlenmistir. Derinsu
oltas1 takimi daha ¢ok Fethiye-Finike-
Adrasan-Antalya agiklarinda kullanilmistir.

4. TARTISMA VE SONUC

Fethiye yoresinde oOrnek bir kilic av
teknesinin av kayitlariyla yiiriitilen bu
calismada, kilic teknelerinin artik kilig
avciligina yeterli ilgiyi gostermedigi, kilig
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av giinii ve ¢abasinin azaldig1 ve degisik av
araclartyla farkli arayislara girdigi ortaya
cikmistir. Oysa kilic CPUE’leri her iki
yilda da (2014 i¢in 148 kg/1000; 2015 igin
218  kg/1000) yiiksek  sayilabilecek
degerdedir. Erdem ve Akyol (2005), aym
bolgede 2001 yilinda, kilig CPUE’lerinin
giinde her 1000 ignelik {inite bagina 15,6 ile
27,8 kg arasinda degistigini
hesaplamiglardir. Tiizen vd. (2013) ise 20
Eylul 2012 - 31 Aralik 2012 tarihleri
arasinda  Fethiye  bolgesinde  kilig
paraketasinda  yaptiklari 151k ¢ubugu
denemeleri sonucunda, 1s1iklt bdlge ve
151ks1z bolge olarak ayr1 ayr1 birim g¢aba
basma diisen av verimlerini (CPUE) elde
etmis ve karsilastirmiglardir. Ortalama
CPUE 131+£22.72 kg/1000 igne, 151kl1
kistmda CPUE 352+61.32 kg/1000 igne ve
1s1ksiz kissmda CPUE 20+4.76 kg/1000
igne olarak ortaya koymuslardir. Ceyhan ve
Akyol (2014) ise Ege Denizi’nde (genel
olarak Fethiye yoresinde) kili¢ baliginin
agirhikga  ortalama  CPUE  degerini
179,6+21,48  kg/1000  igne  olarak
hesaplamislardir. Buradan anlasilacagi
tizere, pelajik paraketa takimlartyla kilig
baliklarinin av  veriminde bir azalma
olmadigi, hatta 151k ¢ubuklar1 kullanimiyla
bu verimin daha da arttirilabilecegi
goriilmektedir. Ancak kili¢ balikgilar kilig
av1 konusunda ¢ok da iyimser degillerdir.
Balik¢ilar, uzatma ag1 kullanamadiklarini
15 Subat-15 Mart ile Ekim-Kasim
aylarinda uygulanan kili¢c av yasag ile yaz
aylarinda ilireme dongiisiine giren kilig
baliklarinin paraketada yakalanmamalari,
dahasi ac¢ik sularda maruz kaldiklar kotii
hava ve deniz sartlar1 nedeniyle yeterli av
glinline  sahip  olmadiklarim1  ifade
etmektedirler.

Kili¢ av tekneleri, kili¢ avindan arta kalan
donemde lahos kalin paraketas: kullanmaya
baslamisken, 1 Eylil 2016 tarihinde
yiirlirliige giren 4/1 numaral ticari amach
su dranleri  aveiliginin - diizenlenmesi
hakkinda teblig (Teblig no. 2016/35)’de
ortaya ¢ikan lahos avciligi yasagina karsi
tepkilidirler.
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Tablo 1. Bir kilig teknesinin 2014 yil1 av kayitlar1 (P: Paraketa; UA: Uzatma agi; O: Olta;
kg/1000: 1000 iinitede kg; paraketa ve olta i¢in igne adedi, uzatma agi i¢in metre)

Hedef tiir Av Uzatma  Igne sayist  Av Y Av CPUE Av Bolgesi

Araci ag1 boyu say1st Miktar1 (kg/1000)

(m) (kg)

Kili¢ baligt P - 800 12 1423 148 Fethiye-
(Xiphias gladius) Alanya
Orkinos P - 800 2 81 51 Fethiye-
(Thunnus thynnus) Adrasan
Tilina P - 800 1 11 14 Fethiye
(Thunnus alalunga)
Morina P - 800 2 24 15 Finike-
(Ruvettus pretiosus) Alanya
Sicoz o/pP - 5/200/800  3/2/4 813 2100/750/6  Fethiye-
(Epinephelus spp.) 2 Antalya
Sinarit UA/P 1500 200 9/5 248 16/33 Fethiye-
(Dentex dentex) Adrasan
Antenli mercan UA 1500 - 3 32 7 Finike-
(Pagrus Adrasan
coeruleostictus)
Istirya UA 1500 - 1 15 10 Finike
(Epinephelus costae)
Lahos UA/O/P 1500 5/200 5/2/5 333 4/500/250  Finike-
(Epinephelus aeneus) Adrasan
Akya UA 1500 - 7 149 14 Fethiye-
(Seriola dumerili) Adrasan
Fangri UA/P 1500 200 4/3 93 7/83 Finike-
(Pagrus pagrus) Adrasan
Iskorpit UA 1500 - 9 68 5 Fethiye-
(Scorpaena spp.) Adrasan
Orfoz UA/P 1500 200 4/1 49 6/75 Finike-
(Epinephelus Adrasan
marginatus)
Sivriburun sigoz UA 1500 - 2 35 12 Finike-
(Polyprion Olimpos
americanus)
Torik UA 1500 - 3 21 5 Finike-
(Sarda sarda) Adrasan
Sariagiz UA 1500 - 6 38 4 Finike-
(Argyrosomus regius) Adrasan
Travulya UA 1500 - 3 38 8 Finike-
(Caranx crysos) Adrasan
Lambuka P - 800 3 45 19 Antalya-
(Coryphaena Alanya
hippurus)
Toplam 18000 5810 101 3516

12
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Tablo 2. Bir kilig teknesinin 2015 yil1 av kayitlar1 (P: Paraketa; UA: Uzatma agi; O: Olta;
kg/1000: 1000 tinitede kg; paraketa ve olta i¢in igne adedi, uzatma ag1 i¢in metre)

Hedef tur Av Uzatma  Igne Av > Av CPUE Av Bolgesi

Aract ag1boyu  sayisi sayisl Miktar1  (kg/1000)

(m) (kg)

Kilig baligi P - 700 2 305 218 Fethiye
(Xiphias gladius)
Tilina P - 700 1 15 21 Fethiye
(Thunnus alalunga)
Sicoz UA/O 1500 5 4/6 1203 22/3567  Fethiye-
(Epinephelus spp.) Adrasan
Sinarit UA 1500 - 7 100 10 Fethiye-
(Dentex dentex) Adrasan
Lahos UA 1500 - 5 18 2 Fethiye-
(Epinephelus aeneus) Adrasan
Akya UA 1500 - 4 69 12 Finike-
(Seriola dumerili) Adrasan
Fangri UA 1500 - 1 3 2 Fethiye
(Pagrus pagrus)
Iskorpit UA 1500 - 1 3 2 Adrasan
(Scorpaena spp.)
Kémirci UA 1500 - 4 13 2 Fethiye-
(Spondyliosoma Adrasan
cantharus)
Mercan UA 1500 - 4 33 6 Adrasan
(Dentex macrophthalmus)
Sipdudak UA 1500 - 2 8 3 Adrasan
(Pseudocaranx dentex)
Lambuka P - 700 1 17 24 Fethiye
(Coryphaena hippurus)
Ispirida UA 1500 - 1 3 2 Adrasan
(Mycteroperca rubra)
Toplam 15000 2105 43 1790
Balikgilar bolgede pek cok ailenin ge¢im kadar getiri  saglamaktadir. Bununla

kaynaginin  lahos baligt (Epinephelus
aeneus) oldugunu ve bol olarak bulunan bu
baligin neden yasaklandigini
anlayamadiklarim1 ifade etmektedirler. Bu
tir [UCN kirmizi1 listesinde tehlike altinda
olmayip, yakin  tehdit (NT=Near
Threatened) olarak bildirilmektedir
(Thierry vd., 2008).

Kili¢ balik¢ilar1 yeni kesifleri olan derinsu
patlak oltalarimi yaklagik 700 m derinlere
dek kullanmaya baglamiglar ve bdylece
genel olarak “sicoz” adini verdikleri, derin
sularda yasayan Polyprion americanus,
Epinephelus caninus ve E. haifensis gibi
tirleri yakalamaya baslamislardir. Bu av
acik sularda olduk¢a zahmetli olmakla
birlikte balik¢ilara en az kilig¢ baliklar

13

beraber, bu avcilikta amatorlerin sayisinin
giderek artmasi ve profesyonel balik¢ilar
takip ederek balik lokasyonlarini uzaktan
tespit etmelerinden sonra bu tashik
alanlarda son balik yakalanincaya dek
kalarak, av sahalarini tahrip etmeleri de bir
sikdyet konusudur. Giinlik 5 kg av limiti
olan amatorlerin (Bkz. 2016/36 nolu
Teblig), her biri 20-30 kg gelen bu baliklar
avlamalarina miisaade edilmemelidir.

Elde edilen sonuglar, kilic paraketa
tekniginin halen verimli oldugunu ve bu
takimlarin bakanlik¢a modernize edilerek
“Amerikan  tipi  paraketa”  teknigine
gecilmesi icin bir firsat oldugunu ortaya
koymaktadir. Bunun yan sira, diger yiiksek
gocmen baliklarin  da  verimli olarak
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avlanabilecegi  yeni av  sahalarinin
belirlenmesinde, paraketa takimlarinin
gelistirilmesinde  (6rnegin, farkli 151k
cubuklari ve yem denemeleri, vb.)
iiniversitelere arastirma destegi
saglanabilir. Bdylece geleneksel kilig

balikgiliginin bagka arayislara girmeden
stirdiiriilmesi saglanmis olacaktir.

TESEKKUR

Bu calismanin gerceklesmesinde
yardimlarint gordiigiimiiz Fethiyeli balike1
reisleri Ethem Ocal, Arif Arikan ve Gékhan

Erkek’e stikranlarimizi sunariz.

5. REFERENCES/KAYNAKLAR

Erdem, M., Akyol, O., (2005). A preliminary study
on longlining of swordfish (Xiphias gladius L.,
1758) in Fethiye Region (Mediterranean). Ege
Journal of Fisheries and Aquatic Sciences 22: 201-
204. [in Turkish with English abstract].

14

TurkStat, (2014). Fishery Products,
http://www.tuik.gov.tr adresinden alinmustir.

Tiizen, M. T., Ceyhan, T., Akyol, O., Ozkan, C. M.,
(2013). Light stick trials, being used for boosting
catch efficiency, on pelagic longline for swordfish
in Fethiye region (Mediterranean Sea). Ege Journal
of Fisheries and Aquatic Sciences 30: 133-137. [in
Turkish with English abstract].

Ceyhan, T., Akyol, O., (2014). On the Turkish
Surface Longline Fishery Targeting Swordfish in
the Eastern Mediterranean Sea. Turkish Journal of
Fisheries and Aquatic Sciences 14: 825-830.

De Metrio, G., Megalofonou, P., 1988. Catch, size,
distribution, growth and sex ratio of swordfish
(Xiphias gladius L.) in the Gulf of Taranto. FAO
Fisheries Report. N0.394, Rome, pp. 91-102.

Thierry, C., Sadovy, Y., Fennessy, S., Choat, J. H.,
Ferreira, B., Bertoncini, A. A., Craig, M. T., Rocha,
L., (2008). Epinephelus aeneus. The IUCN Red List
of Threatened Species 2008: T132722A3432379.


http://www.tuik.gov.tr/

Research Article
Turkish Journal of Maritime and Marine Sciences Volume: 3 Issue: 1 (2017) 15-19

An investigation on catch composition of trammel nets used in Ordu

Ordu Kiy1 Sularinda Kullamlan Fanyah Uzatma Aglarmmn Tiir Kompozisyonu
Uzerine Arastirma

Turk Denizcilik ve Deniz Bilimleri Dergisi Cilt: 3 Say1: 1 (2017) 15-19

Naciye ERDOGAN SAGLAM”, Cemil ORNEK?, Cemil SAGLAM?
'Ordu Universitesi Fatsa Deniz Bilimleri Fakiiltesi, 52400 Fatsa, Ordu
20rdu 11 Gida Tarim ve Hayvancilik Miidiirliigii, Ordu

*Ege Universitesi Su Uriinleri Fakiiltesi, 35440 Urla, Izmir

ABSTRACT
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OZET

Bu calismada, Ordu ili’nde kullanilan fanyali uzatma aglarmn tiir kompozisyonu
belirlenmeye c¢aligilmistir. Calismada toplam 25 tiir yakalanmistir. En fazla yakalanan
tirler Mezgit (Merlangius merlangus), Barbunya (Mullus barbatus), Pavurya (Eriphia

verrucosa) olmustur.

Anahtar sozcukler: Uzatma agi, Tiir kompozisyonu, Ordu, Karadeniz

1. GIRIS

Su driinleri avcili@i  insanoglunun ilk
caglardan giinlimiize kadar gecen siirede
gecim  kaynagt ve besin  ihtiyacim
karsilamak igin ¢aba gosterdigi bir iiretim
sektorii olarak gelisme gostermistir. Gerek
deniz, gerekse 1i¢ sularda ge¢misten
ginimize kadar teknolojiye paralel olarak
ilerlemis ve Onemli bir sanayi sektorii
haline gelmistir (Odabasi, 2014). Balik
avcilli@inin modern hal almaya baglamasi
19. yy’in sonlarina dogru goriilmiis, biiytik
balik¢1 tekneleri yaninda kiyt balik¢iliginda
kullanilan ~ takimlarda da  gelismeler
kaydedilmistir.  Meydana  gelen bu
gelismelere paralel olarak, avcilik yolu ile
elde edilen su friinlerinde de bir artis
olmustur  (Oztekin, 2012). 20. yy.
baslarindan itibaren devam eden teknolojik
gelismeler sonucunda, balikgilik genis
Olciide yayginlasmis ve bu sayede iiretim
de etkilenmistir. Uzatma aglar1 deniz, gol
ve akarsu kesimlerinde baliklarin go¢
istikametleri iizerinde kullanilan mantar ve
kursun yaka sayesinde sabit bir sekilde
durabilen aglardir. Bu avcilik yonteminde
baliklar aglara galsamalarindan takilarak
veya aga dolanarak yakalanirlar (Hossucu,
1992). Uzatma aglarin, yapim ve bakim
maliyeti diisiik olmakla birlikte, aglarin
atilmas1 ve toplanmasi sirasinda 6zel tip
gemilere ihtiyac duyulmamaktadir.
Yakit/av iliskisi iizerine hesaplanan enerji
tilketimi diger av araclarina gore oldukga
azdir (Kara, 1992).
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Av araglarinin  degisik  balik  tiirleri
izerindeki etkilerinin bilinmesi balikgilik
yonetimi  acisindan olduk¢a Onemlidir
(Balik ve Cubuk, 2001). Bu nedenle Ordu
[li'nde gerceklestirilen bu calismada
bolgede yaygin olarak kullanilan fanyali
uzatma aglarinin  tir kompozisyonu
belirlenmeye caligilmistir.

2. MATERYAL VE YONTEM

Bu ¢alisma, Ordu ili kiyilarinda Eyliil 2015
—Eyliil 2016 tarihleri arasinda
yiiriitiilmiistiir. Orneklemeler ayda bir defa
olarak  gerceklestirilmistir. ~ Arastirmada
kullanilan ~ fanyali aglarla 5-80 m
derinliginde zemini camurlu, kumlu ve
taglik dip yapisina sahip alanlarda avcilik
yapilmaistir.

Calismada, Ordu Ilinde kullanilan karsilikli
diiglimden diigiime 36 mm goz acgikliginda
tor aga sahip 2 boy (234m) uzunlugunda
fanyali ag kullanilmistir. Fanya agin goz
acikligr yine karsilikli diigiimden diigiime
100 mm uzunlugundadir. Tor ag1 210d/2
numara polyamid multifilament
malzemeden, fanyali ag ise 210d/4 numara
polyamid multifilament malzemeden E=
0.59 donam faktoriiyle donatilmistir. Tor
agin yiiksekligi 100 gozdiir. Fanyali agin
yiiksekligi ise 6 manoz (fanya) dir. Mantar
yakada PP 4 mm ip ve kursun yakalarda PP
3,5 mm ip kullanilmistir. Kursun yaka
kosma ipi polyamid malzemeden olup PP
3,5 mm ¢apindadir.

Yuzdurtici olarak 219 adet 2 numara
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mantar, batirict olarak 239 adet 40 g’lik
kursun kullanilmistir (Sekil 1).

3. BULGULAR

Calismada, tor ag1 diigimden diiglime 36
mm olan fanyali ag ile gergeklestirilen
operasyonlarda toplam olarak 25 tir ve
52996 g Dbalik avlanmistir. Yapilan
operasyonlarda 18.348 g mezgit, 5.532 g
barbunya ve 8.118 g pavurya, yakalanmigtir

(Cizelge 1)

4. TARTISMA VE SONUC
Ordu ilinde kiyr
kullanilan ~ 6nemli  av
araclarindandir.  Balik¢iligin  genellikle
kiigiikk  teknelerle  gercgeklestirildigi  bu
bolgede uzatma aglarnn ile aveilik yil

boyunca devam etmektedir.
Calisma sonunda 25 tiire ait toplam 1390

Uzatma  aglan
balik¢iliginda

merlangus) en baskin balik tiirii olarak
tespit edilmistir.
Ozdemir ve Erdem (2006), ¢alismalarinda

barbunya (Mullus barbatus ponticus,
Essipov, 1927), istavrit (Trachurus
trachurus, L.1758), mezgit (Gadus

merlangus euxinus, N. 1940), c¢inekop
(Pomatamus saltator, L. 1758) ve izmarit
(Spicara smaris, L.1758) tiirlerinden olusan
toplam 827 adet balikk yakalanmigtir.
Monofilament materyale sahip aglara 513
(% 62) adet balik yakalanirken
multifilament aglara 324 (%38) adet balik
yakalandig tespit edilmistir.

Metin ve Gokce’nin (2004), karides
avciliginda kullanilan uzatma aglan ile
[zmir Koérfezi'nde yaptiklar1 calismadan
elde ettikleri sonuglar bizim ¢alismamiz ile
benzerlik gostermekte olup en baskin
sinifin Osteichthyes, familyanin Sparidae,
tiiriin ise Isparoz (D. annularis) oldugunu
bildirmislerdir.

balik ornegi edilmistir. Gadidae
familyasina ait mezgit (Merlangius
E=0,5%
ZL9PLO 2 i1i7,00PP4
6 100 mm PA 210d/4 no 6
100 36 mm PA 210d/2no 100
6 100 mm PA 210d/4 no 6
g LTz
239 Pb 40 g 117,00 PP @ 3,5-3,5

E=0,59

Sekil 1. Calismada kullanilan fanyali agin 6zellikleri.
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Tablo 1. Fanyali aglarla yakalanan tiirlerin sayisal degerleri.

Adet  Turler w %W N %N
1 Mezgit Merlangius merlangus 183485 34.2 736 52.5
2 Barbunya Mullus barbatus 5532.8 104 129 9.28
3 Pavurya Eriphia verrucosa 8118.9 15.2 93 6.69
4 Kaya Gobius spp. 2864.9 5.41 78 5.61
5 Deniz salyangozu Rapana venosa 2001.8 3.78 57 4.10
6 Tirsi Alosa immaculata 1984.8 3.75 52 3.74
7 Istavrit Trachurus mediterraneus 749.1 1.41 41 2.95
8 Hamsi Engraulis encrasicolus 301.9 0.57 31 2.23
9 Giimiis balig1 Atherina boyeri 215.7 0.41 27 1.94
10 Yengec Liocarcinus depurator 278.0 0.52 21 151
11 Lufer Pomatomus saltatrix 483.0 0.91 19 1.37
12 Trakonya Trachinus draco 1141.6 2.15 17 1.22
13 Izmarit Spicara maena 602.2 1.14 16 1.15
14 Karides Crangon crangon 44.5 0.08 16 1.15
15 Tiryaki Uranoscopus scaber 411.3 0.78 15 1.08
16 Iskorpit Scorpaena porcus 676.9 1.28 11 0.79
17 Cirgr baligi Symphodus spp. 519.3 0.98 11 0.79
18 Minekop Umbrina cirrosa 5842.8 11.2 0.65
19 Dil Solea solea 199.7 0.38 0.22
20 Mahmuzlu Squalus acanthias 1640.0 3.09 0.14

camgoz
21 Igneli vatoz Dasyatis pastinaca 729.0 1.38 2 0.14
22 Kayis Ophidion barbatum 62.4 0.12 1 0.07
23 Kirlangig Trigla lucerna 138.4 0.26 1 0.07
24 Deniz ignesi Sygnathus abaster 1.4 0.00 1 0.07
25 Gelincik Gaidropsarus mediterraneus 107.5 0.20 1 0.07

Toplam 529966 100.0 1390.0  100.0

Begburs ve Kebapgioglu (2007), Antalya
Bogazkent’te yaptiklar1 ¢calismada demersal
fanyal1 uzatma aglarinin tiir kompozisyonu
tespit etmeye galismislar, elde edilen tiirleri
klasis, familya ve tdr seviyesinde
incelenmistir. Arastirmada toplam 86 tiir
yakalanmistir. En fazla yakalanan tiirler;
isparoz (Diplodus annularis L., 1758), kum
yengeci (Portunus pelagicus L., 1758) ve
mirmir (Lithognathus mormyrus L., 1758)
olmustur.

Kiiciik oOlgekli balik¢iligin  sosyal ve
ekonomik Onemine ragmen belli bash
ozelliklerine iligkin karsilastirmali analizler
cok az sayidadir. Oysaki bu bilgiler agsir1
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avcilia maruz kalan demersal ve kiyisal
balik¢ilik kaynaklariin yonetimi agisindan
oldukca 6nemlidir.

Arastirmada kullanilan fanyali uzatma
aglarinin yaninda bolgede kullanilan diger
av araglarinin da av kompozisyonlarinin
belirlenmesi ve her tdr icin uygun av
aracinin  tespit edilmesi, mevcut av
araclarinin  hedef dis1 av oranlarin
azaltilmasi yoniinde ¢aligmalarin yapilmasi,
hedef tiir avciligimi arttiracak, kullanilan
aglarin yapisal oOzelliklerini gelistirecek,
daha uygun hale getirecek calismalarin
surddrtalmesinde fayda gorilmektedir.
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ABSTRACT

This study provides some actual
information such as length, weight, age and
mortality rates of whiting population in the
Central Black Sea in order to detect
whether fishing pressure or not. A total of
1495 whitings from the Central Black Sea
were monthly collected from commercial
coastal gillnet and bottom trawl fisheries,
which have landed at Sinop fishing ports
between September 2016 and January 2017.
Total length and weight of whiting
specimens were ranged from 8.8 cm to 22.8
cm (average: 14.97 £0.04 cm), and 5.3 g to
83.2 g (average: 27.4 £0.25 g). The samples
grouped densely between 13 and 16 cm
length. In this study, 89% of all samples are
over legal size. The LWR equation was W
0.0113 x TL28% (R2= 0.9243). Age
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groups of whiting in the Central Black Sea
were between | and IV. Mean lengths
according to age groups (I, I, 1l and 1V)
were 13.7 £0.23, 15.9 +0.08, 18.2 +0.16
and 21.6 +0.34, respectively. Also, von
Bertalanffy Growth Parameters were L
28.69 cm, K = 0.21 year™?, to = -1.91 year™.
Mortalities (M, F and Z) and exploitation
rate (E) of whiting from the Central Black
Sea were 0.502 year?, 0.468 year?, 0.970
year! and 0.48 year?, respectively. The
rates of exploitation and minimum landing
size indicate that there is no overfishing on
whiting population in the area for the time
being.

Keywords: Whiting, Merlangius
merlangus, length, weight, mortality rate,
exploitation, the Black Sea.
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OZET

Bu ¢alisma, Orta Karadeniz’de mezgit populasyonunun balik¢ilik baskisina maruz kalip
kalmadiginin belirlenmesi i¢in boy, agirlik, yas ve 6liim oranlar1 gibi giincel bilgileri
saglamaktadir. Toplam 1495 mezgit bireyi Eyliil 2016-Ocak 2017 tarihleri arasinda
Sinop limanma getirilen ticari kiyr uzatma aglar1 ve troller tarafindan yakalanmis
baliklardan aylik olarak orneklenmistir. Mezgit bireylerinin toplam boy ve agirliklar
8,8 - 22,8 cm (ortalama: 14,97 +0,04 cm), ve 5,3 g - 83,2 g (ortalama: 27,4 £0,25 @)
arasinda degismistir. En fazla 6rnegin bulundugu boy smifi 13-16 cm’dir. Calismada,
incelenen orneklerin %89’u yasal boyun Uzerindedir. Boy-agirlik iligkisi esitligi W =
0.0113 x TL28%6 (R?= (.9243) olarak hesaplanmistir. Orta Karadeniz’de mezgitin yas
gruplar1 I ve IV arasinda olup, yas gruplarina gore ortalama boylar sirasiyla 13,7 +0,23,
15,9 £0,08, 18,2 £0,16 ve 21,6 +£0,34 cm olarak belirlenmistir. von Bertalanffy biiylime
parametreleri L. = 28,69 cm, K = 0,21 yil}, to = -1,91 yil'* olarak hesaplanmuistir.
Mezgitin 6liim (M, F ve Z) ve somiirme oran1 (E) sirasiyla 0,502 yil?, 0,468 yil*t, 0,970
yilt ve 0,48 yiI'? olarak hesaplanmistir. Sémiirme orani ve minimum karaya ¢ikarma
boyu mezgit populasyonlar1 tizerine simdilik bir asir1 avcilik baskist olmadigini
gostermektedir.

Anahtar sozcukler: Mezgit, Merlangius merlangus, boy, agirlik, 6liim orani, somiirme,

Karadeniz.

1. INTRODUCTION

Whiting, Merlangius merlangus (Linnaeus,
1758) is a benthopelagic fish species and
inhabits mainly muddy or hard substrate
but found also among rocks and sandy
bottom at depth of 10-200 m (usually 30-
100 m). They feed on crustaceans, molluscs
and small fish. Spawning season is in
winter and spring. Larvae and juveniles are
associated with jellyfish. Young live closer
to shore (5-30 m). Size to 70 cm SL,
usually 30-40 cm; smaller in the Black Sea
(to 58 cm), wusually 15-20 cm. M.
merlangus is Atlanto-Mediterranean from
south-eastern Barents Sea and Iceland to
Portugal, also in the Black Sea, adjacent
parts of Azov Sea, Sea of Marmara,
Aegean Sea, Adriatic Sea and adjacent
areas. Rare in the north-western
Mediterranean (Svetovidov, 1986; Golani
et al., 2006; Froese and Pauly, 2017).

Whiting is a commercial fish species along
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the coasts of Black Sea and it is mainly
caught by trawl and gillnets along the
Turkish coasts of the Black Sea. Erdogan-
Saglam and Saglam (2012) stated that
whiting fisheries in Black Sea was mostly
carried out by bottom trawl and gill nets
and since the bottom trawling fisheries has
been prohibited in the south-eastern Black
Sea; whiting fisheries have been mostly
done using by gill nets in the area.

The annual catch of whiting exceeded
31.000 tons in 1988 in the Black Sea. The
total catches of whiting were decreased to
18.000 tons in 2.000 and then, 800 tons in
2003. In the last decade, whiting catches in
Turkey fluctuated between 7.367 tons in
2012 and 13.558 tons in 2010. The
sequential annual catch records indicated
that whiting production tends to increasing
in the last years. The total catch of whiting
in the Black sea was reported as 8.240 tons
in 2013. A recent fishery statistic shown
that a total of 13.158 tons of whiting was
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fished from Turkish seas, mostly the Black
Sea (12.611 tons) in 2015 (TUIK, 2015).
Catch amount of whiting in the Black Sea
is about 96% in all whiting production of
Turkey (TUIK, 2015). As seen, there is an
intensive fishing on whiting stocks in the
Black Sea. Thus, this study provides some
actual information such as length, weight,
age and mortality rates of whiting
population in the Central Black Sea in
order to detect whether fishing pressure or
not.

2. MATERIAL AND METHOD

A total of 1495 whiting from the Central
Black Sea were monthly collected from
commercial coastal gillnet and bottom
trawl fisheries, which have landed at Sinop
fishing ports between September 2016 to
January 2017.

Total length (TL) and weight of fish has
been measured to 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, W
is weight, a and b are constants.

A total of 105 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 whiting 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).
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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 L. 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
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 whiting specimens
were ranged from 8.8 cm to 22.8 cm
(average: 14.97 £0.04 cm), and 5.3 g to
83.2 g (average: 27.4 x0.25 g). The
samples grouped densely between 13 and
16 cm (Figure 1).

Minimum landing size (MLS) is 13 cm for
whiting according to Turkish Fisheries
Regulation Circular (TFRC). Thus, 11% of
all samples in this study are under legal size
(Figure 2).

The LWR equation calculated was W =
0.0113 x TL2%%6 (R2= 0.9243) (Figure 3).
As seen, there is a negative allometry in
terms of b value.

Age groups of whiting in the Central Black
Sea were ranged from | to IV. Mean
lengths according to age groups were 13.7
+0.23, 159 +0.08, 18.2 +0.16 and 21.6
+0.34, respectively. von Bertalanffy
Growth Parameters were L., = 28.69 cm, K
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=0.21 year?, to = -1.91 year? (Figure 4). and L’ were assumed as 16°C, 14.97 cm
Mortalities (M, F and Z) and exploitation and 12 cm, respectively.

rate (E) of whiting from the Central Black

Sea were 0.502 year?, 0.468 year?, 0.970

year® and 0.48 year?, respectively. The

mean annual habitat temperature (T), Lmean

25 ~

20 A

%
10 +

8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
TL (cm)

Figure 1. Length frequency of Merlangius merlangus in the Central Black Sea.

11% <MLS

89% >MLS

Figure 2. MLS percentages for Merlangius merlangus in the Central Black Sea.
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Figure 4. Age-length curve of Merlangius merlangus in the Central Black Sea.
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4. DISCUSSIONS AND
CONCLUSIONS

LWR of whiting seems that there is a
negative allometric growth (b 2.87).
Other LWR parameters and minimum and
maximum lengths and weights of whiting
in the Black Sea were shown in Table 1. In
previous LWR studies, b values of whiting
shown positive allometry, while there were
negative allometry in the last two studies.
As you know, b value is concerning with

body thickness or plumpness in most of
fishes (see, Froese, 2006) and thus, the fish
may not be fed enough in recent years.
However, it should be taken into accounted
the reproduction status during the sampling
period. The fishes in this study (sampling
period: from September to January) might
be caught in before or after spawning.
Golani et al. (2006) reported that the
spawning season of whiting is winter and

spring.

Table 1. Substantial LWR records of whiting in the Black Sea.

Authors Area n L min-Lmax Win-Wmax a b R?
Samsun and Erkoyuncu  C. Black Sea 1302 9-24 5.7-118.7 0.0039 3.238 0.94
(1998)
Ciloglu et al. (2001) SE Black Sea 1122 11-30.4 8.23-283.8  0.0037 3.259 0.96
Ismen (2002) Black Sea 7357  10.8-30.6 - 0.0042 3240 0.98
Goksungur and Erdem Marmara 920 9.6-22.2 14.9-125.4  0.0050  3.140 -
(2005)
Kalayci et al. (2007) C Black Sea 904 7.7-22.7 3-79.8 0.0067 3.025 0.96
Ak et al. (2009) E Black Sea 943 6.7-29.5 2.2-241.2 0.0040 3.169 0.96
Samsun (2010) C Black Sea 2006 8.4-31.5 3.4-259 0.0043 3.202 0.94
Yankova et al. (2011) Bulgaria 3715 5.5-22.5 1.1-80.9 0.0040 3.151 0.99
Erdogan-Saglam and SEBlackSea 1884 10.3-21 6.4-67.2 0.0064 3.044 0.88
Saglam (2012)
Ozdemir and Duyar (2013)  SE Black Sea 426 9.4-17 6-34.5 0.0104 2.856 0.93
This study C Black Sea 1495 8.8-22.8 5.3-83.2 0.0113 2.866 0.92
Age groups of whiting in the present study rate (E = 0.48), whiting fishery seems

were ranged from | to 1V; the largest group
was III. Erdogan-Saglam and Saglam
(2012) reported that age groups of I and 11
accounted for the majority of the whiting
population in the Eastern Black Sea.
However, whiting can be reached the age
IX in the Black Sea (Ciloglu et al., 2001;
Ismen, 2002). L., value (28.69 cm) is closer
to that obtained by Erdogan-Saglam and
Saglam (2012) study (33.6 cm), whereas,
lower than that calculated (38.4 cm) by
Ciloglu et al. (2001) and Ismen (2002)
(39.1 cm). In both studies, length ranges of
the fish, sampled had the larger size. Thus,
this variation may be due to the maximal
sizes.

The estimate of fishing mortality (F
0.468) is some lower than natural mortality
(M = 0.502), and according to exploitation
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stable. Namely, there is no overfishing on
whiting population in the area for the time
being. Whereas, previous studies (Samsun
and Erkoyuncu, 1998; Ismen, 2002;
Erdogan-Saglam and Saglam, 2012)
reported that there was heavy fishing
pressure on whiting stocks in the Black Sea
(E value was between 0.76 and 0.84). In
fact, the last TFRC (no. 2016/35) banned
the trawl fishery along the Sinop and the
most area of eastern Black Sea. When the
trawl pressure on whiting stocks is declined
due to the banning, E value may have also
decreased.
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ABSTRACT

Scuba diving has become a burgeoning
branch of the tourism service. Various
activities of recreational diving do not
especially necessitate natural reefs-any
varied vehicle such as ship, plane and other
large structures may be adequately
attractive. Coastal groups are turning to
these structures by the way of supplying
new locations for scuba diving tourists.
Despite the lack of a global database, our
literature review indicated extensive use of
artificial reefs for recreation in the United
States, currently viewed as the pioneering
puissance and professional in the field.
Moreover, the Canadian and Australian
governments have both promoted several
“ships to reef” programs focused on
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recreation. However, the used of three-
dimensional structures (ships, planes etc.)
as artificial reefs in sensitive ecosystems
such as the Mediterranean and Red Sea is
not a common practice. Although scuba
divers are interested in such type of
structures, ships to reef is a matter of debate
especially in the Mediterranean region. In
Turkey, a National Artificial Reef Program
was drafted in 2008, however there is no
regulation at present about intentionally
sinking a ship for the creation of
recreational diving destinations. The aim of
this review was to investigate the use of
man-made structures as artificial reefs for
recreational diving around the world.

Keywords: Ships to reef, diving tourism,
artificial reef, Mediterranean Sea, Turkey.
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OZET

Aletli dalis, turizm sektoriiniin gelisen bir kolu haline gelmistir. Cogu rekreasyonel dalis
aktivitesi Ozellikle dogal resiflere gereksinim gostermemekte, gemi, ucak ve diger
biiyiilk yapili araglar da dalis igin yeterince cazip olabilmektedir. Kiyisal alan
kullanicilart dalis yapan turistlere yeni yerler saglamak igin bu yapilara
yonelmektedirler. Kiresel bir veri taban1 olmamasina ragmen, literatiir incelememiz
gliniimuzde bu alanda oncii ve uzman olarak goriilen ABD’nin rekreasyonel dalig igin
yapay resifleri yaygin sekilde kullandigin1 gostermistir. Ayrica Kanada ve Avustralya
hiikiimetleri rekreasyon iizerine odaklanan “gemi resifi” programlarimi gelistirmislerdir.
Ancak Akdeniz ve Kizildeniz gibi hassas ekosistemlerde ii¢ boyutlu yapilarin (gemi,
ucak vb.) yapay resif olarak kullanilmasi yaygin bir uygulama degildir. Her ne kadar
dalgiglar bu tiir yapilara ilgi duyuyor olsalar da, gemi resifleri 6zellikle Akdeniz’de
tartisma konusudur. Tiirkiye’de bir “Ulusal Yapay Resif Programi” 2008 yilinda
hazirlanmistir, fakat programda rekreasyonel dalig alanlar1 olusturmak icin kasten gemi
batirma hakkinda bir diizenleme bulunmamaktadir. Bu derlemenin amaci, diinya
capinda rekreasyonel dalis i¢in insan yapimi yapilarin yapay resif olarak kullanimini

arastirmaktir.

Anahtar sozcukler: Gemi resifi, dalis turizmi, yapay resif, Akdeniz, Tiirkiye

1. INTRODUCTION

The nautical environment do the honours a
series of tourism and a recreational pursuit
represented by a variety of activities
including angling, surfing, marine viewing,
snorkeling and scuba diving (Dimmock,
2007; Musa and Dimmock, 2013).
Recreational scuba divers have soaked up
the marine environment since the mid-

1940s when secure and dependable
equipment became commercially
convenient (Dimmock, 2009). During

1980s and 1990s recreational scuba diving
was one of the world’s fastest growing
recreational activities, and carries on to be
an important and favorable business (Edney
and Spennemann, 2015), with an estimated
number between 3 (Lew, 2013) and 28
million (Garrod and Gossling, 2008)
worldwide active divers present. Many
components play a role in the fast
development of this sport, particularly;
transportation to distant diving sites,
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technological developments in equipment,
a raise in spare time as well as an
increasing of social attention in nature
protection and environmental mindfulness
(Garrod and Wilson, 2003; Musa and
Dimmock, 2013).

There is a direct correlation between
growing numbers of divers and the
environmental pressure on diving areas.
Keep on development in reef-based tourism
connected with an increasing request for
suitable diving areas may disagree with the
environmental values of various coastal
regions inducing reef  deterioration
(Kirkbride-Smith, 2014). Higher effects on
the marine ecosystem are mostly based to
poor buoyancy control and common diver
inexpertness (Harrioutt et al., 1997; Barker
and Roberts, 2004; Hawkins et al., 2005;
Shackleton, 2010).

An artificial reef (AR) is a submerged (or
partially exposed to tides) formation
purposely placed on the sea floor to imitate
certain properties of a natural reef, such as
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defending, regenerating, gathering and/or
augmenting populations of living marine
resources. This involves the conservation
and regeneration of environments. It will
service as habitat that function as partial of
the nature while doing “no harm’. Artificial
reefs are used in seas around the world for
many purposes, eg. conservating fragile
habitats from fishing activities, renovating
depleted regions, reducing habitat loss,
increasing biodiversity, enhancing
populations of aquatic organisms by
providing shelter for all species during
sensitive life stages, giving new substratum

for algae and mollusc, improving
professional and recreational fisheries,
making satisfactory areas for diving,

providing a mean to manage coastal
activities and decrease disagreements,
promoting research and educational studies,
creating potential networks of marine
protected areas (MPAs) to manage the life
cycles of fish and connectivity (Fabi et al.,
2015).

At present for purposes of shoreline
protection, habitat creation for fish and
marine life, and attraction of recreational
diving tourism, a number of ships, planes
and other large man-made structures have
been intentionally sank in the seabed along
North American, European, Australian and
other coasts (Pendleton, 2005). These
structures are placed deliberately as a
recreational source, such as angling, surfing
or diving and for other aims worldwide
(Edney and Spennemann, 2015). The use of
vessels as recreational artificial reefs for
divers is supportive in habitats where
natural reefs are missing, to decrease the
human being pressure on natural, fragile
areas. As a rising apply, the utilize of
artificial reefs is being progressively
identified as an efficient administration
plan to support minimise user pressure on
natural fragile environments (Van Treeck
and Schuhmacher, 1999; Zakai and
Chadwick-Furman, 2002; Hasler and Ott,
2008; Van Treeck and Eisinger, 2008;
Polak and Shashar, 2012). ARs have been
largely utilized to serve diving activities in
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numerous areas around the world and are
their use is growing (Johns et al., 2003;
Pendleton, 2005). Artificial habitats also
stand for a potentially large financial
source, even in sites where many users are
probable to live close by. Native users
make use of the advantages provided by the
recreational chances of ARs (Pendleton,
2005). Additionally, these reefs might be
thought to give shipwreck diver occasions
for instruction and expertise progress than
ancient wrecks, as many of recreational
artificial reefs are adapted and pre-cleaned
to their sinking to make them safer for
divers and the marine environment (Edney
and Spennemann, 2015). Recreational
diving is a quickly developing business and
more artificial habitats are being fixed,
submerged and serviced for the recreational
scuba diving.

In this paper we have reviewed that use of
ships-to-reefs for the creation of new diving
sites around the world and will compare
with practices of Turkey and other
Mediterranean countries’ artificial reefs for
diving tourism,

1.1.Ships-to-Reef for Diving Tourism
Worldwide

Deployment and investigation of operation
seems to have been focused on waters of
Florida, Texas and Louisiana, where
structures are used by growing recreational
quests such as surfing, diving (Leeworthy
et al., 2006) and fishing. Besides America,
the Canadian and Australian governments
have both backed up a number of
successful “ships to reef” programs aimed
at recreational activities (Jones and
Welsford, 1997; Dowling and Nichol,
2001; Schaffer and Lawley, 2007).

The first governmental efforts to provide
ships as artificial reefs began with the
Liberty ship program in U.S.A. Federal and
state government participation in the
procurement of steel vessels for use as
artificial reefs. The project started with
Alabama’s initiative to secure Liberty ships
from the U.S. Maritime Administration’s
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(MARAD) Reserve fleet in the Alabama
River. There were 36 Liberty ships
available in Texas, Alabama, Virginia and
California. The majority of the ships were
sunk between 1974-1978, with 26 of 36
Liberty ships available in 1972 sunk off
four Gulf coast sites, including Alabama
with five, Texas with 12, Mississippi with
five, and Florida Gulf coast with four.
During the period 1986-95, in Florida
alone, 28 projects have involved vessel
procurement, cleaning and sinking (Lukens,
1997). To date, over 700 ships serve as
artificial reefs in the waters off the
continental U.S. coastline. The majority of
these ships are found off the coast of
Florida (380), New Jersey (129), South
Carolina (100), and New York (65)
(Pendleton, 2005). In the Mediterranean
Sea, There are applications of recreational
artificial reefs in Albania, Cyprus, Israel,
Malta and Turkey. A diving survey
performed in the last decade showed that
there was large potential for diving tourism
in the Karaburuni peninsula in Albania
(Fig. 1a). The immersion of several ex-
naval vessels was predicted within the Pilot
Fishery Development Project (Government
of Albania and World Bank, 2006). In
2010, five decommissioned Albanian Navy
ships were intentionally submerged in the

Ksamil Bay with the help of the United
States Navy vessel Grapple. Malta has
occasionally used ships for scuba diver
since the late 1980s (Jensen, 2002). In
U.K., there are interests in creating reefs for
diving tourism. The first scuba diving reef
was licensed in 2001 close to the port of
Plymouth. In  Turkey, the Bodrum
peninsula is one of the most impressive
touristic and recreational areas for scuba
diving in Turkey. In 2007, two old vessels
and one plane was sunk as artificial reefs in
the south of Karaada (Fig. 1b), After the
immersion of them, half of the 400 000
dives transfered to these ARs. Therefore,
half of the diving pressure and stress on
natural environments were moved away
thanks to the artificial reefs. Although
Turkey has the National Artificial Reef
Program, there is no regulation about using
ships to create artificial reefs for diving
destinations and a lot of vessels (often
using decommissioned military ships and
airplanes), which are sunk by the

collaboration of municipalities, coast guard
and associations without any procedure,
have been sunk almost in the last decade in
all Turkish Seas. A list of vessels used as
artificial reef In Turkey are summarized in
Table 1.

Figure 1. (a) Ship wreck submerged as artificial reefs for diving in Kamil Bay, Albania
(courtesy of the Albanian Center for Marine Research), (b) Ship wreck sunk as artificial
reefs in south of Karaada, Turkey.
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Table 1. Ships and vessel wrecks used as artificial reefs for recreational diving in Turkey.

Location Date Design Number Depth (m)
Izmir inner Bay 1989 trolleybus 10 16-20
Alanya, Damlatas Beach June, 2006 ship 1 26
Bodrum, Karaada May, 2007 ship 2 18-30
Kemer, Ugadalar May, 2007 ship 1 18-20
Bodrum, Pacoz Bright July, 2008 airplane (C47) 1 16-33
Duizce, Akcakoca June, 2009 airplane (C47) 1 29
Kas, Incebogaz June, 2009 airplane (C47) 1 18-22
Seferihisar, Sigacik Sep, 2010 ship 1 20
Mordogan May, 2011 airplane 1 18
Kas, Cukurbag Peninsula June, 2011 ship 1 18
Didim Oct, 2011 ship 1 20
Fethiye Apr, 2012 ship 1 28
Samsun, Kurupelit Dec, 2012 ship 1 20
Kemer, Ugadalar Sept, 2013 airplane (C47) 1 23-31
Edirne, Saros Bay Sept, 2014 ship 1 -
Mersin, Silifke Jan, 2015 ship 1 -
Karaburun Apr, 2016 ship 1 25-35
Dikili, Beylikgesmesi May, 2016 ship 1 35
Karaburun May, 2016 ship 1 25-35
Kusadasi June, 2016 airplane (Airbus) 1 -

1.2.Legislations of Ships-to-Reef

Artificial reef deployment is an activity

covered by several international legal
instruments, including those on the
protection of the sea. The *London

Convention” is one of the first worldwide
conventions concerning the protection of

marine  environmental from  human
activities. The Barcelona Convention
replaced the 1975 United Nations

Environmental Programme Mediterranean
Action Plan of the Barcelona Convention, a
regional cooperative effort launched in
1975 involving the European Community
and 21  countries  bordering the
Mediterranean Sea (Fabi et al., 2015). The
structures used, which are most commonly
used for artificial reef construction, are
vessels. In such cases, the vessel must be
cleaned prior to placement. The London
Convention and  Protocol  Specific
Guidelines for Assessment of Vessels serve
as a useful starting point for this process. In
the U.S. artificial reefs have been utilized
for  recreational purposes. In the
Mediterranean, by contrast, governments
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have used artificial reefs more as a
conservation and restoration tool.

1.3. Economic Values of Ships-to-Reef

Producing an artificial reef can be costly.
The cost to get ready a ship for reefing can
range from $ 56 000 to $ 2.4 million,
depending on the size of the vessel
(Pendleton, 2005). Johns et al. (2003) and
Milon  (1998) evaluate values for
recreational diving in Florida ranging from
$ 5.45 to $46.76 per person-day. Artificial
reefs also represent a potentially large
economic. Native users, especially local
divers, benefit from the recreational
possibilities provided by artificial reefs.

2. CONCLUSIONS AND OUTLOOK

Recent projects to sink ships as artificial
reefs have taken up to twenty years with
the growth in popularity of artificial reef
wrecks. The right site location for artificial
reef creation is vital to their ecological,
physical and economic success. The
location chosen for the reefs placement
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(from a Dbiological perspective), is
important since natural reef habitat can
provide an important source of transient
fishes and juvenile fish to the recruitment
of artificial reefs. Additionally, following
vessel deployment, artificial reefs provide
ecological benefits to the surrounding
natural reefs. Yet, initially its cleanup
standards still are not well defined
worldwide. These standards should be
reasonable, environmentally sound, and
repeatable and have quantifiable methods
especially in vulnerable ecosystems such as
the Mediterranean.

Although many countries comply to the
London Convention and Protocol in
Mediterranean, while especially lItaly,
France and Greece, which have a lot of
sanctuary areas as compared to Turkey,
avoid sinking vessels as artificial reefs for
diving tourism, Turkey continue to sink
ships and airplanes particularly during the
last years.
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ABSTRACT

In this study, some population parameters
of the painted comber (Serranus scriba) of
Black Sea was investigated. In June 2017, a
total 15 individuals (14 female and 1 male)
were sampled with trammel nets in the
Middle Black Sea region. The mean length
and the mean weight of the specimens were
determined as 20.3 cm + 3.8 (Min:11.3 -
Max:25) and 139.6 cm + 57.6 (Min:16.4 -
Max:220), respectively. The gonads of 13
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individuals were mature and the average
fecundity was estimated as 7735.8/1g. The
mean egg diameter was measured as 507.2
pm + 86.9 (Min:380.5 — Max:744.3). The

length - weight relationship was described
3.3478

by the following formula W = 0.0052L
(R? = 0.9809) with a positive allometric
growth.
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OZET

Calismada, Karadeniz Bolgesi’ndeki yazili haninin (Serranus scriba) bazi biyolojik
parametreleri arastirtlmistir. Toplam 15 birey (14 disi- 1 erkek) Haziran 2017 tarihinde
fanyali uzatma aglan ile drneklenmistir. Orneklenen bireylerin ortalama boylar1 20.3
cm + 3.8, ortalama agirliklari ise 139.6 cm + 57.6 olarak hesaplanmustir. Orneklenen 13
bireyin gonadlarinin olgunlagsmis oldugu tespit edilmis ve yapilan 6lgiimler sonucunda
ortalama yumurta sayis1 7735.8/1g olarak hesaplanmistir. Yumurta capi ortalamast ise
507.2 um + 86.9 (Min:380.5 — Mak:744.3) olarak 6l¢iilmiistiir. Orneklenen baliklarin

boy-agirlik iligkisi denklemi W = 0.0052L
biiylimenin pozitif allometrik oldugu tespit edilmistir.

3.3478

(R? = 0.9809) olarak belirlenmis ve

Anahtar sozcukler: Serranus scriba, yazili hani, Karadeniz, Biyolojik parametreler.

1. GIRIS

Cizgili hani olarak isimlendirilen Serranus
scriba L., 1758, serranidae familyasina ait
demersal bir tirddr. Bu familyaya ait diinya
denizlerinde 538 tiir  bulunmaktadir
(Fishbase, 2017). Akdeniz’de ise bu
familya 2 cins ve 14 tir ile temsil
edilmektedir (Mater, 1997; Uzun ve ark.,
2008). Dogu Atlantik Okyanusu, Biscay ve
Azor Korfezleri, Moritanya, Kanarya
Adalari, Akdeniz’de yaygin olarak, az da
olsa Karadeniz ve Azak kiyilarinda yayilim
gostermektedir (Bauchot, 1987). S. scriba
littoral bentik zonlarda, 0zellikle zeminin
sert ve kayalik oldugu alanlarda, Posidonia
oceanica ve Cymodocea nodosa bitki
topluluklarinin ~ bulunduklar1  habitatlari,
yasam alani olarak tercih ederler (Bauchot,
1987). Genellikle ¢ift gezerler ve
dalgiglarin yakinlarina kadar sokulmalarina
izin veren merakli baliklardir (Kisisel
gozlemlerim; dalis egitmeniyim ve 3000
den fazla SCUBA dalisim vardir). 150 m
derinliklere kadar yayilim gostermelerine
ragmen (Bauchot, 1987; Maigret ve LY,
1986) yaygin olarak 5-35 m derinliklerde
yasarlar (Kisisel gozlemlerim). Es zamanlh
hermafrodit o6zellik gosterirler (Tuset ve
ark., 2005; Zorica ve ark., 2006) ve bu
ozellikleri biyolojik ve ekolojik agidan asir1
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avlanmaya  karsin  savunmasiz  hale
getirebilmektedir (Cardona ve ark., 2007).

Karadeniz’in dogal ortaminda az da olsa
bulunan bu tiiriin Karadeniz’de varligi ile
ilgili  yapilmis caligmalar mevcuttur ama
tamami fauna caligmalaridir (Erazi, 1942;
Fricke ve ark., 2007; Keskin, 2010;
Karapetkova ve Zhivkov, 2010; Zivkov ve

ark., 2005;Yankova ve ark.,, 2014;
Bilecenoglu ve ark., 2014). Bu tirin
biyolojisi ile ilgili Karadeniz’de hicbir

kayit mevcut degildir.

Bu ¢alismada, Karadeniz’deki varlig1 uzun
yillardan beri bilinen bu tiiriin metrik ve
meristik Ozellikleri, agirlik - boy iliskisi,
ireme ile ilgili Karadeniz’de ilk kayitlar
verilmistir.

2. MATERYAL VE YONTEM

Ornekleme Orta Karadeniz Boélgesi’nde
Haziran 2017 tarihinde gerceklestirilmistir
(Sekil 1). Calismada 15 adet birey, iskorpit
avciliginda  kullanilan  fanyali uzatma
aglarina tesadiifii olarak yakalanmistir.
Orneklenen bireyler Fatsa Deniz Bilimleri
Fakiltesi, Balik¢ilik Teknolojisi
Mihendisligi, Balik¢ilik  Arastirmalari
Laboratuvarina gotiiriilmiis ve metrik ve
meristik dl¢limleri yapilmistir (Sekil 2).



Aydin, Turkish Journal of Maritime and Marine Sciences, 3(1): 34-41

30°E
1

34°E
1

38°E

26°E
[l

a°N{ |
40°N-
38°N-

36°N-

42°E
1

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

Sekil 1. Ornekleme Lokasyonu.

| (i it s L8 UL O |
2 10 N 2 13 .t % S w20 2 22

Sekil 2. Serranus scriba.

Her bir Ornegin milimetrik taksimath
boylama tahtasinda total boy Olglimleri
yapilmig, kurutma kagidi ile sulan
alindiktan sonra 0.01 g hassasiyetli
“Precisa” marka elektronik terazide
agirhiklart tartilmis ve cinsiyetleri tespit
edilmistir. Cinsiyet tayini, orneklerin karin
kisimlar1 agilarak makroskobik incelemeyle
yapilmigtir.

Yumurta saymm1 ve yumurta capi
belirlenmesi i¢in gonadlar cikartilmis ve
gonadlardan alt 6rnekler alinarak yumurta
agirliklart 0.0001 g hassasiyetli terazide
Olgiilmiistiir. Alt 6rneklerdeki yumurtalar
tartildiktan sonra lam {izerinde yumurtalar
151k altinda sayilmistir. Yumurta sayist,

F=n*(Wo/X) 1)
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formilinden gravimetrik yontemle
hesaplanmistir (Prager ve ark. 1990; Jones
ve ark., 1990). Burada;

F= Yumurta sayis1 (adet),

X= Alt 6rnegin agirhigi (g),

Wo= Ovaryum agirlig1 (g),

n= Ornekteki yumurta sayisidir (adet).
Yumurta c¢ap1 Olglimii  igin  stereo
mikroskop  altinda  kalibre  okiiler
mikrometre ile elde edilen gorintiler
Nikon NIS Elements 3.0 bilgisayar
programina aktarilarak goriintiiler iizerinde
cap Ol¢iimleri yapilmistir. Cap 6l¢iimii igin
her bireyden 50’ser adet yumurta
Ol¢iilmiistir. Cap Olglimleri yumurtanin
cevresindeki en uzun genislikten ayni
yumurtada birka¢ farkli bolgeden alinarak
yapilmistir. Her birey i¢in elde edilen ¢ap
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verilerinin ~ ortalama,  minimum
maksimum degerleri belirlenmistir.
Baliklarin boy ve agirliklar1 arasinda W=
aL® seklinde dogrusal olmayan bir iligki
vardir (Le Cren, 1951). Bu denklemde yer
alan;
W=a *LP 2)
W: Viicut agirligi (g)

L: Total boy (cm)

=

a ve b: Regresyon katsayilaridir.
Denklemdeki a ve b katsayilar1 en kiigiik
kareler yontemine gore hesaplanmustir.

3. BULGULAR
Calismada farkli biiyiikliiklerde 6rneklenen

15 bireyin metrik ve meristik ol¢cumleri
yapilmistir (Tablo 1).

Tablo 1. S. scriba baliginin bazi metrik ve meristik 0zellikleri.

Olgiimler Adet OrtalamatSH  Minimum Maksimum
Toplam boy (mm) 15 203.3+37.9 113 250
Toplam agirlik (g) 15 139.6 + 57.6 16.4 220
Standart boy (mm) 15 166.1+50.9 93 225
Mak. viicut yiiksekligi (mm) 15 55.2+12.7 27 68.4
Bas uzunlugu (mm) 15 61.7+11.8 34 74.3
Burun uzunlugu (mm) 15 142+29 7 17.7
Postorbital bas uzunlugu (mm) 15 332+78 14 42
Go6z ¢ap1 (mm) 15 9.7+17 6 125
Dorsal mesafe (mm) 15 64 +12.3 35 79.5
Dorsal uzunluk (mm) 15 829+ 155 47 100.4
Anal mesafe (mm) 15 112.8 + 23.2 56 133.2
Anal uzunluk (mm) 15 24.3+5.8 12 32.3
Kuyruk sap1 yiiksekligi (mm) 15 18.3+4.3 8 22.6
Ylzge¢c Formulleri

Dorsal 15 X-17

Anal 15 11-8

Pektoral 15 13

Ventral 15 1-6

Kaudal 15 18

Line lateral pul sayisi 68-73

Haziran ayinda orneklenen 15 adet bireyin - ogs52 |_3'3478(R2 = 0.9809) seklinde

1’1 erkek, 14’4 disidir. TUm bireylerin
agirlik, boy, cinsiyet ve gonad agirliklar
Tablo 2’de verilmistir.

Olgun bireylerde yumurta sayist ve
yumurta c¢api Ol¢iimleri gergeklestirilmistir
(Sekil 3). Yapilan olgiimler sonucunda
ortalama yumurta sayis1 7735.8 / 1g olarak
hesaplanmistir. Yumurta ¢api ortalamasi ise
507.2 pum + 86.9 (minimum:380.5 -
maksimum:744.3)  olarak  6l¢iilmiistiir.
Orneklenen baliklarin boy-agirlik iliskisi W
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belirlenmistir (Sekil 4). S. scriba baligi
allometrik index degeri (b) 3’ten biiylk
(b=3.3478) oldugu icin tdrin pozitif
allometrik bir biiyiime sergiledigi tespit
edilmistir. Demersal karnivor bu tlrin
mide icerigine de bakilmis ve 5 bireyin
midesinin dolu oldugu 10 bireyin midesinin
ise bos oldugu tespit edilmistir. Dolu
midelerin igeriginde 4 adet Gobius niger ve
1 adet kiicik Mesogobius batrachocephalus
birey tespit edilmistir.
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Tablo 2. S. scriba baliginin dl¢iilen boy, agirlik, cinsiyet ve gonad agirhigi verileri

No Boy(cm)  Agirlik(g) Cinsiyet Gonad Agirhgi(g)
1 21.3 172.9 Disi 14.68
2 21 144,74 Disi 7.52
3 22.6 180.74 Disi 6.8
4 20.2 1154 Disi 6.1
5 22.2 149.1 Disi 11.3
6 21.3 150 Disi 10.2
7 25 220 Disi 22.2
8 22.9 211.4 Disi 12.84
9 22.3 172.48 Disi 7.97
10 215 155.84 Disi 10.29
11 20.3 139.6 Disi 9.1
12 19.8 124.55 Disi 6.94
13 21.5 120 Disi 15.6
14 11.8 20.9 Disi 0.15
15 11.3 16.4 Erkek 0.06
Ortalama 20.3 139.6 9
Standart Hata 3.8 57.6 6.1
Minimum 11.3 16.4 0.06
Maksimum 25.0 220.0 22.2

Sekil 3. Olgunlasmis gonad goriintiisti (Haziran)
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4. TARTISMA sonuglarla birlikte Tablo 3’te sunulmustur.
Bu verilere gore, tlrin pozitif allometrik
Karadeniz’de  orneklenen S.  scriba bir biiyiime gergeklestirdigi soylenebilir.

baliginin 6l¢iilmiis olan metrik ve meristik
karakterleri daha o©nce diger denizlerde
yapilmis caligmalarla benzerlik
gostermektedir (Fischer ve ark., 1987;
Mater ve ark.,1989; Zorica ve ark., 2010).

Uzun ve ark., (2008) yapmis olduklar

calismada populasyonun blyuk
cogunlugunu disi bireylerin  (%97.78)
olusturdugunu belirtmislerdir. Bu

caligmadaki sonuglara ¢ok benzer oldugu
gorulmektedir. S. scriba tiirtinde, es
zamanli hermafroditizm gozlenmektedir
(Tuset ve ark.,2005; Zorica ve ark.,2006).
Calismamizdaki bu degerlerde, Uzun ve
ark., (2008)’nin belirttigi gibi tiiriin disiye
kayan  hermofrodit  6zelligi  oldugu
soylenebilir.

Tardn minimum ve maksimum uzunluk
degerleri Tablo 3’e gore
degerlendirildiginde Karadeniz’deki
popiilasyonun diger calismalarda oldugu
gibi benzer biiylime gergeklestirdigi
goriilmektedir. Caligmada elde edilen boy
ve agirhik iliskisi parametreleri, farklh
bolgelerde yapilan diger arastiricilara ait
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Diger denizlerde yapilan caligmalarda elde
edilen “b” degerleri 2.971-3.244 arasinda
oldugu ve bu c¢alisma ile benzerlik
gosterdigi belirlenmistir.

Farkli  denizlerde yapilan ¢alismalar
sonucunda, bu  tirin  yumurtlama
doneminin haziran ve temmuz oldugu
bilinmektedir (Tuset ve ark. 2005; Zorica
ve ark., 2005; Zorica ve ark., 2006). Ayrica
Karadeniz’in Sinop sahillerinde yapilan
yumurta larva sorveyinde bu tdrin
larvalarina yaz aylarinda rastlandig
bildirilmistir (Satilmis ve ark., 2003). Bu
caligma da Haziran ayinda gergeklestirilmis
ve olgunlasmis gonatlarin  ¢ogunlukta
oldugu tespit edilmistir. Dolayisiyla tiiriin
Karadeniz’de ureme doneminin haziran
aymda oldugu ve diger calismalarin da bu
sonucu destekledigi goriilmektedir.

Tuset ve ark., (2005) yapmis olduklar
caligmada, ortalama yumurta ¢apini 406.56
um olarak vermiglerdir. Bu calismada ise
benzer olarak yumurta ¢api1 ortalamasi ise
507.2 um olarak 6l¢iilmiistiir.
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Tablo 3. Farkli bolgelerde yapilan ¢alismalardaki S. scriba bireylerinin boy-agirlik iliskisi

parametreleri.

Referans Min. Mak. a b R? Bolge

Vale ve ark. (2003) 1.6 19.8 0.01368 2971 0.993 Bat1 Akdeniz

Zorica ve ark.(2005) 7.1 26.7 0.0091 3.155 0.987 Trogir Korfezi
(Orta Adriatik)

Tuset ve ark.(2005) 15.0 29.4 0.010 3.100 0.971 Lanzarote Adast
(Orta Adriatik)

Karakulak ve ark. (2006)  10.2 21.3 0.0065 3.244 0.982 Kuzey Ege Denizi

Ozaydin ve ark. (2007) 8.3 235 0.0097 3.141 0.994 [zmir Korfezi

Uzun ve ark., (2008) 8.1 23.2 0.0127 3.054 0.989 Gilbahge Korfezi

Bu ¢alisma 11.3 25.0 0.0052 3.347 0.980 Orta Karadeniz

Bu tiiriin Karadeniz’de varlig ile ilgili uzun
yillardan beri fauna kayitlar1 mevcut
olmakla birlikte (Erazi,1942; Fricke ve ark.,
2007; Keskin, 2010; Karapetkova ve
Zhivkov, 2010; Zivkov ve ark., 2005;
Yankova ve ark., 2014; Bilecenoglu ve
ark.,  2014),  biyolojisi  ile ilgili
Karadeniz’de higbir kayit mevcut degildir.
Ornek sayis1 ¢ok az olmakla birlikte, bu 6n
caligma bu kapsamda yapilmis ilk c¢alisma
olmas1 acisindan 6nemlidir.
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ABSTRACT

A total of 271 Atlantic bonitos from the
Black Sea were collected from commercial
gillnet and purse-seine fisheries, which
have especially landed at Sinop fishing
ports between September 2016 and
December 2016. Length and weight of
Atlantic bonito specimens were ranged
from 15.4 cm to 47.6 cm (average: 34.6 £
0.38 cm), and 72 g to 1288.8 g (average:
506.7 £19 g). The LWR equation calculated
was W = 0.0028 x TL338 (R2= 0.9744).
Meat yield ratio was ranged from 42.2% to
79.7% (average: 69%). Fulton’s condition
factors were ranged from 0.816 to 1.972
(average: 1.066 +0.008). The results seem
that the populations of Atlantic bonitos in
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the Black Sea and the Sea of Marmara have
quite large size and good conditions in
terms of Lmax, Wmax and a and b values.
Additionally, K value increased in bigger
fish than >36 cm in this study. However,
MLS with 25 cm is also unreasonable due
to the reported of 42.5 cm for females and
37 cm for males in a previous study. In this
study, only 1.5% under legal size is due to
MLS with 25 cm. Whereas, MLS should be
increased owing to first maturity length,
and should be implemented new MLS with
at least 40 cm for sustainable bonito
fishery.

Keywords: Atlantic bonito, Sarda sarda,
length, weight, condition factor, Black Sea.
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OZET

Karadeniz’den Eyliil 2016 ve Aralik 2016 arasinda ozellikle Sinop balik¢1 limanina
ticari uzatma aglar1 ve girgir balik¢iligindan getirilen toplam 271 palamut balig
toplanmistir. Palamut bireylerinin boy ve agirligr 15,4 cm’den 47,6 cm’e (ortalama:
34,6 £0,38 cm) ve 72 g’dan 1288,8 g’a (ortalama: 506,7 19 g) degismistir. Boy-agirlik
iliskisi W = 0,0028 x TL337%3 (R?= 0,9744) olarak hesaplanmistir. Et verimi orani
%42,2°den %79,7’ye (ortalama: %69) degismistir. Fulton’un kondisyon faktorii (K) ise
0,816’dan 1,972’ye (ortalama: 1,066 +0,008) degismistir. Sonuglar Karadeniz ve
Marmara Denizi’nde palamut populasyonlarinin Lmaks, Wmaks V& a ve b degerleri
bakimindan oldukga biiyiik boyut ve iyi kondisyona sahip oldugunu gostermektedir.
Buna ilave olarak, bu calismada K degeri >36 cm baliklardan daha biiyiikk boylu
olanlarda artmaktadir. Ancak, 25 cm olan minimum karaya ¢ikarma boyu 6nceki bir
calismada erkekler i¢in 37 cm, disiler i¢in 42,5 cm oldugundan mantikli degildir. Bu
caligmada, minimum karaya c¢ikarma boyu olan 25 cm nedeniyle illegal karaya
cikarilanlar sadece %]1,5’tur. Halbuki, ilk {ireme boyu baz alindiginda, siirdiiriilebilir
palamut balik¢iligi i¢in minimum karaya ¢ikarma boyu en az 40 cm olarak
uygulanmalidir.

Anahtar sozcukler: Palamut, Sarda sarda, boy, agirlik, kondisyon faktorii, Karadeniz.

1. INTRODUCTION

Atlantic bonito, Sarda sarda (Bloch, 1793)
is a pelagic schooling species that migrates
along the shores and occasionally enters
estuaries. They feed on mainly schooling
fishes and large squids and shrimps, and
known to be cannibalistic. Spawning
season is between May and July. Sexually
mature at 40 cm. It is very popular
gamefish and caught in various fishing

methods (Golani et al., 2006). It is
marketed mostly fresh, dried, salted,
smoked, canned and frozen. Maximum

length: 91.4 cm FL; common length: 50 cm
FL; maximum published weight: 11 kg; and
maximum reported age: 5 years (Froese and
Pauly, 2017).

Atlantic bonitos distribute in Eastern
Atlantic: Oslo, Norway to Port Elizabeth,
South Africa and also known from the
Mediterranean and Black Sea. Western
Atlantic: Nova Scotia, Canada to Florida,
USA and northern Gulf of Mexico; then
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from Colombia, Venezuela, and south of
the Amazon River to northern Argentina,;
(Froese and Pauly, 2017).

Atlantic bonito is common in all Turkish
seas, especially in the Black Sea and the
Sea of Marmara and they are mainly caught
by artisanal fishery such as handlines,
encircling nets, gillnets, and purse seines in
Turkey. Total annual yield of Atlantic
bonito in Turkey was 39.460 metric tons in
2016 (TUIK, 2017). A total of 36.274 tons
(92%) come from the Black Sea. This
figure indicated that the Turkish Atlantic
bonito fishery mainly belongs to the Black
Sea. Thus, we can think that there is an
intensive fishing on Atlantic bonito stocks
in the Black Sea.

This fish is very commercial in Turkish
waters, especially Bosphorus and Sea of
Marmara and the Black Sea. However,
there are only a few studies on Sarda sarda
in Turkish seas. This study provides some
actual information such as length, weight,
condition factors depending on length
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groups and meat yield of Atlantic bonito
population in the Central Black Sea.

2. MATERIAL AND METHOD

A total of 271 Atlantic bonitos from the
Black Sea were collected from commercial
gillnet and purse-seine fisheries, which
have especially landed at Sinop fishing
ports in the Central Black Sea, between
September 2016 and December 2016.

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

Fulton’s condition factor (K) was
calculated for each total length class for
both sexes according to the equation K =
(W/TL3) x 100.

Meat yield (MY) ratio from 128 specimens
was determined from the formula: MY =
(gutted weight / total body weight) x 100.
The gutted weight is flesh after removed
internal organs, visceral fat, fins and head
(except fishbone). For the relationship
between fish weight and meat Vyield,
logarithmic transformation was
implemented. All of the means were given
with standard error (+ SE).

3. RESULTS

Length and weight of Atlantic bonito
specimens were ranged from 15.4 c¢cm to
47.6 cm (average: 34.6 £0.38 cm), and 72 g
to 1288.8 g (average: 506.7 £19 g). The
samples were grouped densely between 27
and 33 cm (Figure 1).

Minimum landing size (MLS) is 25 cm for
Sarda sarda according to Turkish Fisheries
Regulation Circular (TFRC). Thus, 1.5% of
all samples in this study are under legal size
(Figure 2).

The LWR equation calculated was W =
0.0028 x TL337% (R?= 0.9744) (Figure 3).
It seems that there is a positive allometry in
terms of b value.

Meat yield ratio of Atlantic bonito in the
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Central Black Sea was ranged from 42.2%
to 79.7% (average: 69%). The relationship
between fish weight and meat yield was
found as y = 1.0312x -0.2445 (R?= 0.9574)
(Figure 4).

Fulton’s condition factors were ranged
from 0.816 to 1.972 (average: 1.066
+0.008) (Figure 5).

4. DISCUSSIONS AND
CONCLUSIONS

Sarda sarda exhibited positive allometric
growth (b = 3.3763). The previous data
about LWRs in the Black Sea are presented
in Table 1. During the present study, the b
values were generally in agreement with all
former results, however, disagreement with
Kasapoglu and Diizgiines (2014) due to the
unique negative allometric finding.

The results seem that the populations of
Atlantic bonitos in the Black Sea and the
Sea of Marmara have quite large size and
good conditions in terms of Lmax, Wmax and
a and b values [except Kasapoglu and
Diizgiines (2014)’s study that it had quite
narrow size range with only 36 samples].
Additionally, K value increases in bigger
fish than >36 cm in this study. In other
words, the bigger fish has higher condition.
Kahraman et al. (2014) reported that K
values were the highest in December and
March; also, reproduction was occurring
between June and July. The closed season
between 1 April and 31 August for Atlantic
bonito in Turkish seas seem reasonable
(TFRC, notification no:  2016/35).
However, MLS with 25 cm is also
unreasonable due to the reported of 42.5 cm
for females and 37 cm for males in
Kahraman et al. (2014)’s study. In this
study, only 1.5% under legal size is due to
MLS with 25 cm. Whereas, MLS should be
increased owing to first maturity length,
and should be implemented new MLS with
at least 40 cm for sustainable bonito
fishery.
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Figure 1. Length frequency of Sarda sarda in the Central Black Sea.
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Figure 2. MLS percentages for Sarda sarda in the Central Black Sea.
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Figure 3. Length-weight relationship of Sarda sarda in the Central Black Sea.
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Figure 4. Body weight — Meat yield relationship of Sarda sarda in the Central Black Sea.
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Figure 5. Condition factors of Sarda sarda depending on the length groups in the Central
Black Sea.

Table 1. Substantial LWR records of Atlantic bonito in the Black Sea.

Authors n Lmin-Lmax W min-Wmax a b R?
Oray et al. (1997)* 332 31.0-66.0 380-4848 0.0065 3.228 0.94
Oray et al. (2004)* 415 21.8-70.5 110-5000 0.0039 3.326 -
Ates et al. (2008)* 694 23.5-71.0 122-4724 0.0054  3.215 0.98
Yankova et al. (2011)** 411 29.0-37.6 300-880 0.001 3.839 0.89
Kahraman et al. (2014)* 212 17.7-63.0 69-3860 0.010 3.085 0.99
Kasapoglu  and  Diizgiines 36 28.1-37.5 234-518 0.050 2.562 0.89
(2014)

This study 271 15.4-47.6 72-1289 0.0028 3.376 0.97

*Fishes from both Black Sea and the Sea of Marmara
** Bulgarian Black Sea waters
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ABSTRACT

It is known that Mediterranean demersal
species reach to the Black Sea through the
Turkish Straits System and adapt to this
nearly landlocked environment. In this
article, the existence of Mediterranean
originated striped seabream (Lithognathus
mormyrus L., 1758) in the Black Sea is
studied. In this study, 25 individuals were
sampled in the Middle Black Sea region
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(Ordu - Fatsa) by trammel nets. The
minimum and maximum lengths of the
sampled species were measured as 16 cm
and 20.1 cm respectively, while the length-
weight relationship can be given by the
equation, W=0.0711L23%! (R2 = 0.8171).

Keywords: Striped Seabream,
Lithognathus mormyrus, metrics, meristic,
Black Sea.
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OZET

Demersal tdrlerin, Akdeniz, Ege,

Marmara ve Bogazlar sisteminden gegerek

Karadeniz’e adaptasyon sagladigi bilinmektedir. Bu c¢alismada, bogazlar sisteminden
gecerek Karadeniz’e adapte olan mirmur (Lithognathus mormyrus L., 1758) baliginin
varlig1 irdelenmistir. Calismada Ekim 2017 tarihinde Orta Karadeniz Bolgesi’nde (Ordu
— Fatsa) 25 birey fanyali aglarla drneklenmistir. Orneklenen bireylerin total boylari
minimum 16 cm ve maksimum 20.1 cm olarak belirlenmistir. Boy agirlik iligkisi ise

2.3981

W=0.0711L

(R?2=0.8171) olarak hesaplanmustir.

Anahtar sozcukler: Mirmir, Lithognathus mormyrus, metrik, meristik, Karadeniz.

1. GIRIS

Mirmir (Lithognathus mormyrus, Linnaeus,
1758) demersal bir tir olup 0-80 m
derinliklerdeki kumlu ve camurlu alanlarda
yayilim gosterirler (Bauchot ve Hureau,
1986; Fischer ve ark., 1987; Smith ve
Smith, 1986; Satilmig ve ark., 2014). Bu
tirin, Atlantik ve Hint okyanusu, Biscay
Korfezi, Kanarya Adalari, Kizil Deniz ve
Akdeniz dogal yasam alanlaridir (Bauchot
ve Hureau, 1986; 1990; Smith ve Smith,
1986). Ayrica Ege, Akdeniz ve Marmara
Denizi’nde de yaygin olarak mevcuttur
(Bilecenoglu ve ark., 2014). Karadeniz’in
Tiirkiye kiyilarinda ilk kayit Satilmis ve
ark., (2014) tarafindan Sinop ilinde, ikinci
kayit Engin ve ark., (2015) tarafindan,
Istanbul, Trabzon, Rize ve Artvin illerinde
verilmistir. Romanya kiyilarinda Stanciu ve
Ilie, (1980) ve Vasil’eva (2007), Gircistan
ve Kirnim kiyilarinda ise Guchmanidze ve
Boltachev, (2017) tarafindan  rapor
edilmistir.  Karnivor olan tir bentik
bolgeden beslenmektedir. Daha cok cift
kabuklularla, kopepodlarla, poliketlerle ve
amfipotlarla beslenirler (Froglia, 1977,
Jardas, 1985). Hermafrodit 6zellik gosteren

mirmir  baliklarimin ~ juvenilleri  erkek
karakterindedir. 14 cm daha buyik
bireylerde ise disilik  dominanttir

(Vasil’eva, 2007).
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Akdeniz’de yasayan tiirlerin bogazlar
sistemiyle  Karadeniz’e  gegmesi  ve
adaptasyonu bilinmektedir. Bu c¢alismada,
Akdeniz’den Karadeniz’e gecen mirmir
baliklarinin metrik ve meristik 6zellikleri
verilmis, ayrica Karadeniz’e adapte olan bu
tlrin boy - agirlik iliskisi belirlenmistir.

2. MATERYAL VE METOT

Ornekler Ekim 2017 tarihinde Orta
Karadeniz Bolgesi’nde (Ordu —Fatsa)
fanyali aglarda yakalanan bireylerden

olugmaktadir (Sekil 1). 3-10 m derinlige
kurulan 2 parca fanyali uzatma agi ile 13
Ekim 2017 tarihinde 6 birey ve 15 Ekim
2017 tarihinde 19 birey O6rneklenmistir
(Sekil 2).

Metrik olcimleri icin milimetrik taksimatlh
boylama tahtasi ve dijital kumpas, agirlik
olctimleri ise 0.01 g hassasiyetli elektronik

terazi  kullanmilmigtir. Cinsiyet tayinleri
makroskobik yapilmistir. Baliklarin boy-
agirhk iliskisi W= aL® formultyle

belirlenmistir (Le Cren, 1951).



Aydn, Turkish Journal of Maritime and Marine Sciences, 3(1): 49-54

Sevastopol

Karadeniz

Sekil 2. Orneklenen Lithognathus mormyrus baliklar1 (Foto: Mehmet AYDIN)

3. BULGULAR

Calismada 8’1 erkek, 17si disi olmak tizere
toplam 25 birey 6rneklenmistir. Orneklenen
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bireylerin metrik ve meristik o6zellikleri
Tablo 1°de verilmistir. Orneklenen 25
bireyin boy - agirhik iliskisi Sekil 3°de
verilmistir.
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Tablo 1. Lithognathus mormyrus baliginin bazi metrik ve meristik 6zellikleri.

Olgiimler Adet Ortalama+SH Minimum Maksimum
Toplam boy (cm) 25 18.2+1.0 16.0 20.10
Toplam agirlik (g) 25 749+114 55.03 100.30
Standart boy (cm) 25 149+0.9 13.40 16.40
Mak. viicut yiiksekligi (cm) 25 49+04 4.28 6.20
Bas uzunlugu (cm) 25 44+03 4.00 5.00
Burun uzunlugu (cm) 25 14+0.1 1.20 1.60
Postorbital bag uzunlugu (cm) 25 1.7+0.1 1.50 2.10
Go6z gap1 (cm) 25 1.0+01 0.80 1.10
Dorsal mesafe (cm) 25 57+04 5.00 6.60
Dorsal uzunluk (cm) 25 7.0+05 5.50 7.80
Anal mesafe (cm) 25 9.6+05 8.78 10.70
Anal uzunluk (cm) 25 25+0.1 2.30 2.90
Kuyruk sap1 yiiksekligi (cm) 25 1.2+01 1.05 1.40
Yiuzge¢ Formulleri
Dorsal X1/12
Anal 11/10
Pektoral 14
Pelvik 6
Kaudal 23
Linea lateral pul sayis1 62-64
120 ~
W =0.0711 L 239%1
100 - R2=0.8171 o ©
N=25

(0]
o
1

Agirhk (g)
3

I
o
1

O T T T T 1
12 14 16 18 20 22

Boy (cm)

Sekil 3. Boy - agirlik iliskisi.
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4. TARTISMA VE SONUC

Bu ¢alismada elde edilen metrik ve meristik
ozelliklerin, yapilmis diger ¢alismalarla
benzerlik gosterdigi tespit edilmistir (Smith
ve Smith, 1986; Satilmis ve ark., 2014;
Engin ve ark.,, 2015). Fischer ve ark.,
(1987) yapmis olduklari ¢calismada bu tiiriin
55 cm biiyiikliige kadar ulasabildiklerini ve
cogunlukla 15-30 cm civarinda oldugunu
bildirmistir. Bu ¢alismada minimum 16 cm
ve maksimum 20.1 cm Dbireyler elde
edilmistir. Bu biytkliikler goéz oOniinde
bulunduruldugunda bolgede daha ¢ok geng
bir stogun varligindan bahsedilebilir.

Daha oOnce yapilmis calismalarda birer
ornek rapor edilmis fakat Engin ve ark.,
(2015) dalislar1 sirasinda Rize bolgesinde
20-30  birey  gozlemlemislerdir.  Bu
caligmada iki giin ara ile 2 parga fanyali
uzatma aginda yakalanmis olan 19 ve 6
adet birey, bu tiirtin artitk bu bolgede siirii
olusturdugunu ortaya koymaktadir. Engin
ve ark.,, (2015)’nin yapmis olduklar
g6zlem de bu tezi desteklemektedir.

Bu tiiriin Karadeniz’de iireme 06zelligi
gosterip gostermedigi ile ilgili bir veri
bulunmamaktadir. Heniliz bolgede anag
bireyler rapor edilmemistir. Fakat bdolge
balikgisiyla yapilan goriismelerde Fatsa
flgesi’nde 1 kg civarinda bir bireyin 2016
yilinda aglarinda yakaladiklarini
bildirmislerdir.

Bolgede her gecen giin ekonomik degeri
yuksek demersal turlerin, Akdeniz, Ege,
Marmara ve Bogazlar sisteminden gecerek
Karadeniz’e adaptasyon sagladigi
bilinmektedir (Engin ve ark.,, 2007;
Kovacic ve Engin, 2009; Yaglioglu ve ark.,
2014; Engin ve ark., 2015; Aydin, 2015;
Aydin ve Soézer, 2016; Aydin, 2017;
Guchmanidze ve Boltachev, 2017). Tur
cesitliligi acisindan Karadeniz’in
Akdeniz’lesmesinin = nedenlerinden  biri
olarak, bdlgede yapilan sahil yolu (Unye —
Hopa) nedeni ile 400 kilometrelik bir
kiyisal alanin doldurulmasi, Ordu-Giresun
hava limam i¢in 1 milyon 750 bin m?
denizel alanin doldurulmasi ve sahil
bolgesinde alan kazanmak icin sahil
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belediyelerinin  kilometrekarelerce alam
doldurmalari, kayalik habitatlarinin
artmasmma ve bu habitatlarda jlvenil
demersal tilirlerin  barinmasina olanak
sagladig diisiiniilmektedir.
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